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YV RIZEMEIN—T) D 2oDH T I N —ThHE LT, 12 OB % R
LTW5.
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T, WENPSEWHIMARBE L TV Z L0 D, KEOOHHN &2 I AEO &
WERBRIEZ IR L, TRHIZOWTENA - EEFBIAHE L TV D (HEE
M 1~6). SFEEORETREPFRMRE L LTL, REEICENEBL L7 2 Vg
T 27 VEHDORIEEIZHOWT, ISO/TC 146/SC 6 EREEHICB W THHER L, ISO
16000-33 ~DULHIZ AT THEGAVIC #2027 (OHEIEHRE 5) .
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A. BFEEH
FENERREHICTWEL, vy 7T RE
GEREOM B DIF R B 5 VI ER T L 25 2 &
D, JEAEGHEE CIXERME - EERIEA LS
Y13 WEICENRERSHEZ ED TV D, ITAE,
ENRERFHERE 13 E OB EWEIC X
DENEKRBEGREPRESND L Ok,
[y 7y R (BRNZERIGY) BEEICET 2 MK
At (LR, Yo 2T 2BER) ] IZBWT, =
IR R EHE OB & B - I EH T~ &b e
URARPBRESH, ThD OG- VA7
Ay TEPNBREFREHE RLE L A ¥ — 2] 12830
THETHTHD.
ENEEESHME 2 B - R ET AT, i
IEFWE = LA S OGN - AR S TR YERK
BRiEE T DRENH D, FATHE (H27-/b75-
fRE-002) IZHBWT—EOHIERRFE N ITTHON T E
=0, BUEE CIHE~Y= 2 TV OWETIZIEE -
TRV, ¥y 7T ZAREE T, ERNZERER
B YA W E A S R BIZHSNT, BN
FEFREME OB % Briz \CRaT T X AL E H 5k
B RIND Z &> TEBY, Zh by
B OBEYERBRIEIC DT b A R AL e i d
HVENDD. £z, BNEEEHHEOHHEE
WERLCIE, AT —2 RV A —L Oty 27
A 2=l —va YREROARLEIKT 5720
DENREHIIRERR O TRNLEND. DD
%, BERNICBITL2EERBERLFEL, Z0O%
AP Lo THIE b INDERMZR Y A7 2T
DIEMAERMET 2 LERSH D, L, SR
HBERIICOWT, TD X5 RIS TRS
NTWHONRERTHS.
AHFFERETIE, ¥y 7 T ARFIRICBIT S
FHRICLBERREN DT VU AZERETH LI
& o TEAFBF TR O P8 2 8 TIC 'k 5
ZrEEEDHME LT, AR [ErER
B N—T] L [V RIFEMIN—T] ©2>
DY T T N—T o HE LT,



[EERBIE N —T] TlL, BNREEE
DE & = it R SR FE BN DV TR HE
REBRIEZBRT D, S61C, BAFOENREERL
ERE 13 WEOMEEICHOWVT S, WELD 18
ELLERRGE L CTWD 2 EnD, KEH O H
Z SR D mVVEERBRIEICSGET L, 2 b
IZOWTHENA - EERE I HET 2 (5 HEar5E
M 1~6). [VAZFMBI N—T] TiX, =N
S LIOF 45 € 2 FASEE - Ry NY 4 G WAR L
P - ERERMEARILEIZONWT, HEIRDOREE
B X OWREF A 72 & N~ — R O W i 7> &
WHoEZ FEhs 5 (GrHETERE 7~12).

B. BF3Ehk
[E#ERBRIE S NV — 7]
Bl: ENREEMAREEYE OREFL
ENIREFREHEORA 2 F o Rt T~ & L
W & RET DI, WA TR
RELAF—LA) (2T, SNEERHERE
BB ORI E OV T EpER - I & -
HiGmMERSEEZEELHHAZ V—=2 7D
BIR AR AT, AL, SNRERHER EL
HWED S B, TOM®E LR mA BHEAD
DN TREME ORI E A2 A LTz

B2: ENZERPREREAERILEM(TVOC)FRER
EDBA% : 2-Ethyl-1-hexanol& A = X T /LD AiK
Syt REAMG \Z BE 5 B A 5T

SR PN FE FR S HIE R E O M B 2 Akt L C iR
N5k bpol2-mF L 1F Y/ — L (2EIH)
WZOWTENOFEERIEAEPR L FFET 5 HT,
ARG RIZ L - CEIHZ A U 2 AlREtE D & 5 1k
GWELT, TVEVEBEAQ-ZF F L),
DEHP, 77 U NVEgR2-=F ~F L, U UfiE R
AQR-ZFNAAFI), U AUy Mg U A (2-=
FIAXIND SAEAEWIZHE B L, Ko i
ZSPARCEHDRIEHE Y 7 b = 7 & W CTHEE
L7z, &7z, WARANY v &2 795 LB EE-

GC/MSIEZ BT, FEBRITIK S fRrE %
AT D HFEEZERZ L, TREINTINK S R fE %
HE L.

B3: ENZERPEEEFRLESH(VOC) - HEEFE
HHE RS M(SVOC)RABRTE DBR %
D W7 X VT AT VOB H (SE) L &

NNEABEE(TD) A O & Befili D b

A —=NZEFIZ B\ CTSEYE & TDIED [FIRE R T
FEAITV, A T7 2B AT VHED E&
i 2584 U 72 BESH S AL BT = NIRE R #
ERRESNTWD 7 X )NVEEY-n-7 F 1 (DnBP)
BLOT7 Z LB Y-2-=F L~% L L (DEHP) &4
Te[RIBR ST 2N AT REZR 7 Z VR R T /LA % 45 K A
TRELL. o7V 4L LT, SEIEIL M
AR - #2015 18412019 IZHEL, flEAIC
AF LIV AR UIEEASRE A7 F
T UMET U B EER LT3 Limin T24KEH
it L7z, TDIEIFHIITO IBANZEKH LW E D
HE~==7 /] ICHELT, HHEAIZTenax TAZ
A L C2~100 mL/min C24HFHHE L 7=, S 7
U v Z1E20194F7H ~8 A I A B CHEELRIFT VY,
P TV U TEFNTENTHIUEER=ER LR
FEESLZTHLA L LTHIBRZRIT 2ot
IHHEEIEH A7 v~ h 7T 7 -E BN FHGC-
MS)& Y, G-I EEE T, Sz W
THHEPIZHWL R TWS HiEE vz,

2) B mF O EAh SO
FENIRERREHE AR E STV D7 Al 3 o
REFETOWTE, JeATirge (H27-{E-457E-
002) ([CBWTSEEN MG Sz, LarL, SE#k
ORI LT ERRAET « 227 (3MALE
Empore C18 47 mm Extraction Disk) 7320184F
THERILE o lolew, REMERWZHiEL
Et L7z,

3) VOC DlE~ == 7 LOWE



BATO BRI LW EORE~ =2 T V]
T PRIBEICER SN2 DT, ZO®RKESH
T-HREHMEWE OWIEIZ W T AN X %84
TORRER-TEY, AIEHERERE 2 St <
WITIER TR & 7o TN D, ZFDT2®
ATAEFE IS L 7= VOCHEMERBRYE (SEER LY
TDED 2 15) 122\ T, METLEOEREER L
7

B4: ENZERBREITCEYE OEERBRIEDE
b
SrPBFGEEREEAZ LY £ & D F) L, AL
BN BRI FERET - R Ha 2 K BREE I E
BEOZEEA#BO W5, ENEEREMERE
W'E & 5 DnBPE L U'DEHPIZ W C e & Fa#HiE
bt U7 B BRTE & U C, ARSI fik
BRYE - TEAF20201C TR T RELED 7.
F 72, BWuiht & EEGE~ORHRZ B 15 U YEE 2 1
Oz

B5: ENERKBERGRMEFEYE OEERBRIEDOE
BBl

A RBESEZ R £ L D HEILIT,
ISO/TC146 (KK DHE) /SC6 (ENZER) ERS =
DR (2 —) Z2HD TN 5. 20194£10 12
BAfE X FU721SO/TC 146/SC 6[EFEEFHRICEB W T, [H
WIRHAL S iz 7 X VR A7 )V O FE HER R 15
ZISO 16000-33: Determination of phthalates with gas

chromatography/mass spectrometry (GC/MS)(Z 81U
WTHZLERELE.

B6: ENEIBEFRFEVWEDOA A AR
EORR%

1) ~A 27 8vF v 3—JEJIS A 1904)

~A 7 aF ¥ N —DORFFEIT630 mL (+=5%)T
HV, WKAOEIN NI ERTH L
WL VRN TF v o R—DHFIZALRNE D 3
HZIF—va AMRERRA RS TWD., v A

2T =& W E FIEE ORI
WTELTIORT.
BEBRRTIC~ A 7 0 T ¥ 2 —Z iR Ui
L7c. ¥4 7 aF % o X—RNIZEFL T HHIE
KGNV B R S D T OIS E & Fl
T 220°C THIEBVLER (= o 20 ) 4T o T-.
~ A7 aF ¥ o= FERE THAEAISEE, R
B omils KO0 EEmE T LV IETCr—/ LTTF
¥ UN—TRRE L, 28°C OTEIRAY 24 R Bk
BRaAT o 7. RGBSR LB 2 F v v
N=InBIV AN LTI, v~ 7 aF v =%
B AEEEICREL, Ty o N—NEREIZWAE L
72SVOC#%220°C, 6053 DS THIEMA L, Tenax
TAMSEE Z AW TEIL L7z, x5 EWE I
GCMSZ HIWTEME - EESHT L, KU &N
BAEMEORREZAHE L TRiliER L Lc

2) A A FBRIEDOBRT

HIEFNER L OB A 1TAE (v 7 uaF x>
N—ik) ERETHD. A NERKIZIE 2
OORTHRREINTED, 1-2/F30mL/min®
ZEREMGL, b9 1 ODOR 7 X115 mL/minZ W
Sl DX OICTE L. £, HBRRORTEIZAN
Y RIA4 (15 mLimin)Zf%iT 52 LT, v Ao m
F oy =B LA, arZIx—T g g
U772 WERIZERER LTz,

3) T RISWmE

vuxYr 6 &K (D6), 7F /bt Kafv k
Jb. (BHT), 7 ¥ N\fEy =5 )L (DEP), VU V&
NUZ7F)v (TBP), UV kY A (TCEP), 7F
VW7 F v (DBA), DnBP, U R RY 7 ==L
(TPP), 7 VB VT4 F /L (DOA), DEHP, 7
X NVERT F XUV (BBP), U EERU A
(TBEP), 7 Z WP n-42 F /L (DNOP), 74 /L
fg A Y ) =/ (DINP), 7 XN A VT L IL
(DIDP).
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O Nvr 77y Rk

~A 7 aF v NIRRT A REE T, 24K
A A MUEWEZBE L a 0y 7 77
Uy RBEZHE L. AHEEICHRE LIz Ny 7
777y KRB CIEDnBPO 2> ¥ I f—3 3
MDHEREINTZZ ENnD, AoV A NUE#O R &
FHIEH SN TWH0Y v 7 & SVOCH I S i
TWZRWBBHZ Y B X TISHERA D O 7 4 V5
—ZEp L, WERZER L. R LCEEA
VN, 247 F o 7 EERAATY, A4 7 aF ¥
YN—NDONR 7 TT g RREZRIE L.

@ +ITT s R

TR A A MEZAT O T2OI2iE, F T
NT T I EORERNLEIL D, 22T, =
VT LTz A7 aTF v U= EREST E TiE
WTorzeazfEL, NIV T Ty RESE
i U7=. BUAEREICFEM L2 RBRTIE, WHIROMRS
Ny ZeRmANCHRT a2 Ix—2 9 iR
WRINTZZ D, SFEIAT VL AMOE
MR 7 ZREERR L, TOHRIC~A 7 aF v N
— R UCEMR LT, F v o N — Dk %
ZIE LT, BIRARE, MERRE D 2 &M TITo 72,

@ EAMRAR

FoYA MUNEKR TR, ~f7unFyx o "—%
MRERIERT IO 2 I 3x—v 3 0 F ¥
Y= NOIFWEDOHEERREINDL Z D,
EMERBRZ 1T o 72 WEFIEL, JISA 19040~
A7 aF ¥ N—IEOREMR L AP A FRIE
EOFERE R LT, EREMOIE, Hisik
AT VABIOEH AR v 7 ZIZ AL, BNICARF
AGE U721, INEIAE 217 > 7o EBREHFOIT,
HRFEBRIBIZ AT L AROBEFR v 7 A AN,
SCITRYE SN RIS 24FE AR L 7212 12D
WA EITo T2,

[V 2757 N—T]

B7: EHAHIR ORR

VOC DR & 72 0 15 2 & # NS e L &
LT, MESCHBED R D 1 —7 2685 1% 7E
L7z, WESSACEWEE, OISR L O
MY A7 F MO T LIZ1IWE L L. 1SO
12219-33 L ONASTM D770612 HEfil4~ % 48/ NEF v
VN —AEE A T R A S L 7. B
5IEL SN D VOCHE, 25°CHR LV40°COSMET,
AIEHEH A %50 mL/min R S, A7 L2l
Tenax TAFHEEE IZHISE L7z, flifERe 3R HI6057
L, BMBEOVOCIZL Y ERICKENH L5E
133043 & L7z, VOCZ i, INEIEE-GC-MSIZ
fIiLCSIME— R THIE L, NEEEETERL
THHOEEE 3 L OV PR EE RS 0 T IIME 2 SR L 7.

B8: B BRI D YRR

1) BRI S e Y i

FHELILR 265 & LT KM KOs,
REWNIRR R RN T 52— M ROY v 7 2
T, 228 EE LT

2) HIERYE

HE RGBT, RN FREHE O %
ERB L OWEDBEMHWE T 5TV HVOCHE
FUNZ, THANBE T IVEFERERZ R E L
7o, EBIT, KSR X > CEIHE KT 5 A]
BEEOH DT L7 X NVEE2-T T AT LR T ¥
B UER2-F LT VOV TR L Ve O1E)
MRS 4 FFIC O W CHBIER G & Lz, &k
I, BRI ERIERSG & L.

3) HhiHAE

AMEEENE, #EH.5 gl 10 mLd30%HEAkF Y
U LKEREMZ =06, BT L/ ~F
=11 (VWIS THRE D Hhi L7z, im0, A
IR Z o L, FERRE TV~ IR
THIE L7z, 15 DAL 7o A IR 2 K e - &



Vo ATHKE, BfEL TIOmLIZER L.

4) TRt

REHIAT R 7 a~ 87T 78 0T NEESHTE
(GC-MSMSHIZHE L, BIREUSE=# Y > 7 (SRM)
E— FIZL Y E&E L7, ISIEDEP-ds & DEHP-ds %
FAT=.

BY: EEM Y R 7 T - FEARBEHERRT—4
DFAVRY a— a MEITIC X S HBILFEWE
DRFE

TR D A1 —7 2268 Iz >W T, /T v
N— w-CTEZ W TN L 7= kBB T — % (4
FHWFERRRET) % & &2, Analyzer Pro ver. 6.0.0.246
EFRWZTa R a—va UFTIC kD, 8L
DO S LD ATREMED & P E OPRR 21T
S, RAAXRT FAVT AT T Y =TI,
NIST/EPA/NIH Mass Spectral Library (NIST 17) % H
Wz,

B10: ~— NIFHINLE - Tl 3 K ONEIBRAY 22 KR il
B ORE

[ B BE O NS O SENBR BE LN B 3 2 s
&, HETE0OEE, BEERmX A X —F v b
BLOXRT —# _XR—2A A L. T8, F72
S T IRENAS FLAZ T B 7o tH SRR A B R ek =
%R (WHOBRM) , KA, 7T VR, hFH%
FAPENREE L TCWD. F, EHEVURY
UAREEY — 7 v a vy s, EEER RS
[ PRE S E O &Y A 12 B3 2 1 MU AR O T WA L 2
1To7-.

B10: SOERIBE MR X O R ERIEMECET 5 EH
NE - RET —F OFiTE

1) fHHINE

FENREG AL ERE BV TR S
L E OV THIREE FHTF L ORI U 2 7
Rl O T L2119E  (2EIH, 2,2,4-Trimethyl-1,3-

pentanediol monoisobutyrate (TPMI), 2,2,4-Trimethyl-
1,3-pentanediol diisobutyrate (TPDI), FEfg—F /L, FE
7 F v, Monomethyl Ether, 3-
Methoxy-3-methylbutanol  (3M3MB), Diethylene
Glycol Methyl Ether (DGME), Diethylene Glycol Ethyl
Ether (DGEE), Propylene Glycol Monomethyl Ether
Acetate (PGMEA), Methyl Isobutyl Ketone (MIBK))
22N, SGERITMER Z OB R M BT 2
mVEE A IR LTz,

Propylene

2) RRT—H DHiTE

EH e MRUEHRREE total RNA B LONER &
I FifikHA% H K total RNA - (Z 4141 10 Donors) %
BioChain ftJ& ¥ i A L7=. High-Capacity RNA-to-
cDNA Kit (Applied Biosystems; MultiScribe Reverse
Transcriptase, random octamers, and oligo (dT)is) %
AT total RNA 725 ¢DNA Z & L7z, TRP &
{5+ (TRPAL, TRPMS, TRPV1) (22T, D%
B8 2 R As R A FAM 4%53% TagMan MGB
Probe & 2FEONEME = he— VBB T B-
ACTB,
dehydrogenase: GAPDH) i H] VIC 15 TagMan
MGB Probe % H\ % duplex real-time PCR #£(Z X ¥
EREL, HHE CHiEIZ L 0T L7z,

actin: Glyceraldehyde-3-phosphate

B11: IR - 534 - A3 - PRt BE3 2 EHINE
TRT—F DFETE
FERNEREREG I ERA IS W THRE S
NiALFME DS B, SEEITTrEL T 3
—VE ) AFNT—FT LT T —hk (PGMEA) ,
vxF LY a—nAFrxz—7 /L (DEGME)
BlrovzFLr o )a—nrzFro—F1
(DEGEE) (Z2WC, ANENREICBIfRT D F o7
A S 2 A L7z

(fi 2R f T OHBLRE)
AAFFEIEX, ARENTWLBEFER 2L E L
TGN EZAT o721k, T b O 2R/



BIROIBOTHY, FEDEANDT T A N —
£ D L0 REREIMOEL D bOTIERW. &
BEOUE BB IC B 7= > TiE, AR E L 0,
FREROBIIH EDNTIT I . AUFSEIL, SR
BIOEAFE#RER S bOTIERL, WHmiE
BE Sl EO D D FEZ M TIEZe v &k L
TV,

C. HABRBLUEBE
[FERBRE 7 N —7]
Cl: ENEERHERBIFEWE OREF R
WRRI8HE, 2541 K URGAFERF I IT DR H
A, ZEH, BREAZEOEYORICHNLNS
TR DS B, RIRBFHECIREIE OB %25,
BREETP SO OBZ OB HFIETHER IS
H O (MRERAZRAF, a7 U HABERA, i
FABE B B EAI, ZERER 7 EELD A, FEEHE A
PREAIGE) 12OWTC, G - AR, HE, A%
RS BT DI OUE « L 2T 72

C2: ERNZEXTREREFTERIEH(TVOC)FAER
L DBA% : 2-Ethyl-1-hexanol & 7F T A 7 )L DAIK
oy FEMERTAR < BE 3 2 BT

SPARC CHEE L 7ol FEMEK AR (25°C) T
N7 53 i B 7E 3 % thde 3~ % &, 2-Etyhlhexyl
Acrylated3 JX O'Bis (2-ethylhexyl) Adipate> iz & 7K
SRS 3 < R T Tris (2-ethylhexyl)
Trimellitate, Bis (2-ethylhexyl) Phthalate C& ¥, Tris
(2-ethylhexyl) Phosphate{ZN/K /3 fi# S ALz < vk
IHEERER TH 72, —JF, HydrowinlZ X 21K
Oy FR PO O HEE T i, Tris (2-ethylhexyl)
Trimellitate, 7KV >TCBis (2-ethylhexyl) Adipate}s & OY
Bis (2-ethylhexyl) Phthalate T & ¥ , 2-Etyhlhexyl
Acrylate 33 X U8 Tris (2-ethylhexyl) Phosphate(Z -2
TIHERALO R S HEE S iz, 2 O A
WL DHEERE R A L5 &, AcrylatelZ- DU Cidl
B ORBENRRKE N B30 5.

F72, HAANY v &2 7k MEBLEE-GC/MS

Ea MG DY T, EBRAITIIK RN 2 5 Ah 3
LHEEEBRL, TREITINAKAREE 2 HE L
7o &5, Bis (2-ethylhexyl) Adipate, Bis (2-erthylhexyl)
Phthalate 35 X O'Tris (2-ethylhexyl) Phosphate{Z-Du>
TIE, BHFEEIC L D PHME & EREITR D 720
IR FRME DRI FLlge i) B AT 72 FHBA SRR O BTz,

C3: ENZEXFEBEFEBILEY(VOC) - HEHESR
HHE RS M(SVOC)RABRTE DBR %
1) 7 XV AT VIO TDIEDHENT
O Mk

7 H VR AT VIO R BRI T D ER
PEIFELS, WP b A B2 Y oIk 72 B
DO BT, —FH T, WEEEEE, FricFR UWE
DARIC L AMIEEAITH Z &I & EREN SE
SN, BB THIERSRE LIALEWE DT T
O ERR I B A 2B (R2 > 0.99) 2R L
7-.

@  UMENERER

EANAEEYE 2 UM LTk, BNEXEE
KL, [FRFAEEY)E 2 3N L WA EN
2R A A EHE L TR LN EREOEICLY,
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14 FREOEXIEREOHE U ANONEY & E,

BHEIL 35%., wmEEEIL 2011~
Ja)e YRR | 2015 FEEI 0.11, 0.13, 0.48,
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(2003 4F) S-421 MR ERIT 32/32, I 0.02~2.1 nglg
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FERE T VB DWNE % FE,
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D FF R A 98,900 ng/g
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- o _ +s._ | 1,090 pg/m3
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AN | P EC TN CT iy 10T D)
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/7 A I TN
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e {
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I/ N A
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T EDVRIE,

-S-412 1% 0.080 pg/g L B SN 12 FRED 5 6 8 FRIX
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oXT V7 aarB Uk 1995 FA. 2001 A LV EiE
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o | 7—ms @) B L IEYD
I S QunQun /T HEE S FW SIS
4 | 7—amEE @) unQuim /T LT W KTy AT Y
5 | T —AHK (BF) TR VT3 FoBRA T L— ZEA NS
6 | 7RI (KR T—A VT - F=LVyyy7 —a 100mL Tz /M)
7| T @ L e so0m] AV
8 | 7= () L e s00m] T anR
9 | T—REEE (K) ;é;i:i;/wyy% B 1 ke IR v
10 | 7—ABIE () ;%2;‘:?;)\0%‘7\‘_ 15711 kg TRy A
1| 7R ) o e v 1 SRRy
12 | 7—ABIE (B ;%gigjjﬁﬁ]xjv% 480m1 TRT=rTEy R
13 | 7oA () o L % as0m T
14 | 7ToRBE WD) ;%2%;ZZDU%E%T9:yF4%mI ThT=vTEy IR
15 | 7 2BEK 0 ;%;%;ZZDU%E%TV:yF4%ml TENAY ¥
16 | 7—mE (K Z;;g%gjwmm oo U
17 | TR () e ooom] SERY
18 | 7—=musk (1) ;;;;};z;‘;}l:fibv)f%% A ELR YL
19 | 7B (1) L st SRR Y
92 | 7—AMIE () ;;;g%@ﬁ;ﬁg&fﬁ%ﬁ ELRys
93 | 7—ABE (K ;;;g;@;;ﬁi&fﬁﬁ” T TR
24 | 7 AR () o T e i X BT AT K
25 | 7B (K T AETFAFE K
26 | 7B (H) ToAA T T Ter Ty s R

7O LRIA
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24 B4 CElnvagd
o7 | 7 —AHE () R LA R
28 | 7—RBE (H) S e TaTm=n
29 | 7— AR (B) Z;ﬁf;ggﬁjm ) 7008 HAANY
80 | 7—xams (W) S e sy 7008 AETLTE R
S| 77K @ o ey syt amn | /T
82 | 7—xmE () L ey s aga | AETITER
33 | 7 ABIE () R S NS Y AT Y
34 | 7—ABE (K f;ff:;;ﬁ??gg%;’(“% THEARY
35 | 7— ALK () ?;;i ;igoh;i@jt]\PRlME ARTARY
36 | 7—ARIE (BF) T =AM KRy EX 260 A AR Y v
37 | 7T AR (BR) T =AM KRy EX 260 A R RTLRY v
38 | 7 —ABLE (FK) T—AREFxy N EX260 HH A= NS
39 | 7MW () ;z;;ﬁbéig%;ifﬁ“;%%dé%ﬂe LAY RY v
40 | 7— A (BF) ;z;;ﬁbéig%;/]\fﬁv‘;%%dé%ﬂe KU ATLRY v
0| ToxmE @ LT I Woody Sile TRy
42 | 7 — AR (BR) T—ARIFxRy N EX ZBH 260 B LAY v
43 | 7T— AR (BR) T—ARIFxy N EX ZBH 260 A H AT Y
44 | 7—ABE (BK) 7= IRy b EX ZBA 260 A AV N
45 | 7—ARUIE (B TYVT—A Y= b 450mL TINRNY v
46 | 7—AREE (FR) TUT7—A Y= vk 450mL EL Y
47 | 7= AR (BR) TYT—A Yz v b 450mL A2 NI
48 | 7—AHUIE (BF) 7 U7 —AW 300mL FFUARTARY v
49 | 7—AREE (FR) 7 U7 —* W 300mL Sl 2 N
50 | 77— AHUIE (BF) TYVDBEanY v RIRAFN
51 | 77— AR (KF) 7V O RAEHEET 500mL CITITT
52 | 7—ABEE () R T ey by
53 | 77— ABUIE (B) EZ?Z%;%MW =l P NN
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24 B4 BRI
B4 | T AMEE (B gggzzég%X17v% FSLRY
55 | 7— A (HF) g;g%g;;_Xva_ THEARY v
56 | 7—AMIE (#) gggz§§;gxvaw ALA Y
57 | 7 — AR (BR) AL an ) 300mL NPT e a—)L
58 | 7 — AR (KK) 7 B DOHMWEY = » ~ 450mL S e N I
59 | 77— AR (BF) 7 EDHEHPEY = v b 450mL THELRY
60 | 7—ABE (H) 22§2i22ﬁ517v~ S EIAVE
61 | 7—ABUE () e A THNRY Y
62 | 7—AREK (BR) D RTRRA KA CI)TITT
63 | 7— I () aANTNRA KA AU A CI)TTT
64 | 7— A (B A== T UOHEany CITITT
65 | 7— AL (1K) A== TUVOHEany ERTAFNL ) v
66 | 77— AR (FK) ARANRF < F LYz b7 E 550mL N A=0 NS
67 | 7— AR (BR) ARANF =TS AV b7 550mL S AES A N I
68 | 77— AR (BF) ARANF <7 Y=z y b7 550mL THENAY
69 | 77— ABUIE (K) ARXANRNF < F LYy b7 550mL SN a =2 NIV
70 | 7—ABIE () §§%g7;f%§f?€f;%§i” L VFHLT VBT UL
71 | 7T REEE (BR) NF e T TS AV =y b 550mL [l I NIV
72 | 7T—AREE (FR) NF T T F ALY =y b 550mL THENLAY
73 | 7T— ARG (BR) NF o T T F ALY =y b 550mL U7 NFu b v
74 | T2 () ;ig%ififﬁ%mf%'7j e AYr
75 | T—xmE @) LR T D
76 | 7—ABE (BR) ;ig%ififﬁ%mf%'Yj LAY v
77 | F—msE () ;;g“f;ﬁﬁ%ifﬁblﬁé'éfiw‘ VAR
78 | 7 () ;;f;ﬁﬁ%ﬁﬁb:ﬁééfiw‘ R
79 | 7—AmE () Lo AFTET DRSS Ty Yy
80 | 7— = (1) (RS AR e DAL S IAYD,

260 A H
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24 B4 CElnvagd
g1 | 7oz () fff;tgﬂﬁAEiH*th e Ry
82 | 7— AW () 11?;‘/5)%_ e ARTFs W D
83 | 7 —RHHK (kk) LATan)  (FEEH) BRI HRY L
84 | 7—AEHE (#K) LATany  (FEH) AL CITITT
85 | 7—AMIE (K LT =n ) GEfEA) Bk A 7 FANY L
86 | 7 —AMEE (Bk) LAF Al  (HEEA) Ehy A AT LFE R
87 | 7 — ALK (FK) L7 anl) BT =y b 250mL DME
88 | 7 —ABLEK (BK) L7 =an ) BT =y b 250mL HFO-1234ze
89 | 7 —ABIE (BF) LATan) BT =y~ 250mL LA RNY
90 | 7—REIE (BR) LA Tany Al 550g IR v
91 | 7—REIE (BF) L7 an Y Bl 550g TRy A
92 | 7 —REEK (FF) USYhanl) 550g DS ANNS
93 | 7RI (kF) U7 vihanl 550g TRy AL
04 | 7—ABIE () o DR Tt ARTLRY
95 | 7— B (H) %ff?i;fff;;j;{jy ) P IALE
N I 5 S P
07 | 7RI () e A 450w SRRy
98 | ToRBR W) iigﬁz;iwﬁéﬁﬁ3mmL YIRS
99 | 7—AREE (£K) i%g?;é;4me VIR
100 | 7 — 2B () e 4somL Jev U
101 | 7—AHIE (BK) Hanl7—2 (=7Y—/) 300mL ERNE AP
102 | 7— = (kk) han)7—2 (=7 —) 300mL = NN
103 | 77— A (BR) hapy7—2 (=7/—/) 300mL AR IS
104 | 7—ARIE (BK) mar )7 —2 (KA 550g IR v
105 | 7— AR (k) han 77— (B4l 550g TRy AL
106 | 7—=m3E (1) fizii;;4x;/\°~“):‘yl\ 450mL Coev by
107 | 7— 283 () ARV T—R A Tmy b B0mL ey

AR LT A
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Eiws R4 BRI %
108 | 7— A (%) fiii;;;j;’w/:n > b 450mL THNRY v
109 | 7—AREE (FK) hap) 7—2 Z—8—Y = v b 480mL SN NI
110 | 7— AR (BF) hap ) 7—2 2=~V = v h 480mL [ P NN
111 | 7— 28K (BR) hap ) 7—2A A—8—Y = v k 480mL THENVAY
112 | 77— (1) fjlgég_x SIATIHIAT A RY v
118 | 7— A HZE (#F) man)7—2 NYF =27 L — 450mL IR v
114 | 7— A8 (BF) han ) 7—2 —By% 6~1282H AL A RY v
115 | 7— AR (BR) WHT Y=y b mEEHR 300mL DME
116 | 7— AR (BR) WHT Y=y b mEEHR 300mL HFO-1234ze
117 | ¥ Fa— () TVBNRL 2D % U—iK VIGINFT =
118 | ¥ Fa— () TUFTFa— Zx/) M)V
119 | ¥ Fa— () TUFTFa— THENAY
120 | FoFa— (KR) TUHza Ry b 74 Ta=)
121 | FrFa— () A X RBFrFa— A NS
122 | ¥ Fa— () A X RBFrFa— THENLRAY v
123 | ¥ Fa— () HALT T F a—)b VIGINFT =
124 | ¥ Fa— () HALYF T a—L A7 A2 NI
125 | ¥ Fa— () ALY X T g —VHF ORIERLAD) VIINAT 2
126 | ¥ Fa— () HALVAX T g — A GRIESLAD Zx=/ hI
127 | FrFa— K 7ERN A — TINERY v
128 | ¥ Fa— () ARTPNRLIRD AT L — AT R v
129 | ¥ Fa— (%) ANRTPRRy b B ST CI)TIT
130 | ¥oFa— (BR) anRzafF—X FIIHH Fa7 sy v
131 | ¥ Fa— (kR i;){ ;zﬁ%i%;_z PRO d-T80-L A X RV
132 | FrFa— () i;} ;jgi%;_z PRO EYTINEFR P
138 | *rFa— () ij;ﬁﬁg;g;&aﬁ” ThTx Ty s A
134 | ¥ Fa— (&) T AT IR N IR D D505 U gk (1D
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Stk B4 BRI %
135 | FrFa— () :iéfigifgt IR
136 | ¥ Fa— (k) :zéfggifgz THENAY v
137 | FrFa— () VYT AT F—RA J 7 UH N AIF w7 K
138 | ¥Fa— () LAT TV af—RX NyH— IR Y v
139 | ¥ Fa— () AATHTFa— vrursua kv
140 | ¥ Fa— () AAT X TFa—L T ATRY v
141 | ForFa— ) AT X T a—L THENLAY v
142 | ¥ Fa— () EBHHF a TN NRRE — ThT7zrFuy s R
143 | FrFa— () %ﬁff%j%fyﬁby47 ARTARY >
144 | ¥ Fa— () %ﬁff%j%fva%&{ 7 IR Y v
145 | ¥ Fa— (%) & 57V BRERFLAI 3L VG INF T2
146 | ¥ Fa— (kF) BT NRLRD DAT AN H— CITITT
147 | ¥ Fa— () haf—x 7TIFM A NS
149 | ¥ Fa— (kF) hat—xX Uxy FEAT T UNLT AT
150 | ¥ Fa— () haf—X UFky KEAT TIERF—L
151 | F¥vFa— (BR) maf—X Ukxy K¥AT FF 2T NN—T
152 | ¥ Fa— (k) mat—X Uky R FTFaTNT =
153 | FF=a— (k) =)= Vo FFAT U r—
154 | ¥ Fa— () ma)f—X Uxy FFAT RIRKGH
155 | ¥ Fa— (%) flaf—X BHIRA-TIFPATL— TINERY v
156 | ¥ Fa— () maf—X BHITRA-TIFRATL— THENLARY
157 | ¥ Fa— () MEFH RV R TrH ARTILEY
158 | ¥ Fa— (%) ApE R AR 7 Y A TINVRY v
159 | o7 A{b¥ () aAf Ly b® Tz ) THANT
160 | 7 A1b¥ () IYR—F T ) TANT
161 | V= F V%" (K | TREF @7 PP =v Ay R¥HILT
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Eiws R4 BRI 4
162 | N AzVIny7 HzvA (BE) 77 F®SC A7) K
163 | N AzVIny7 VA (BE) 7 7Y R®SC STINRY v
164 | N AzVInyT H4zvA (BR) VYT AT F—A®R T 7 E N T A=Y
P e e e e R e
| 7o D s st |77~
167 | 7% 77— (K 7<% 7 =717 A 550ml A=
168 | 7~%7— (K 7<X%5—71L3I7 A 550ml DA NWINS
169 | 7% 77— (#) 7=%5—71L 7 L 550ml TN v
170 | 7~F% 77— (¥F) T7<wX7—F1LI7 5 7uaf 800ml A3I7a R
171 | 7% 7— (1) 77X 7 =71 I7 A Zufl 800ml DI ANWINS
172 | 7% 77— (%) 7vX%7—71LIT7 A 7u M 800ml TINRY v
178 | 79%7— M=hvvazh (B5) X7 v 7 A A10,/A20,7A90 d-T80-LV A A KV v
174 | 77%7— b=Fwyazh (BR) T v 7 A A10,/A20,7A90 (SR = S e
175 | 79%7— b=avvarh (BR) /N7 w7 A A10,/A20,7A90 THENARY
176 | 79%7—- M=hvvazh (B5) FyvRY Y/ FxvRY on—7 B VA N %
177 | A7V () NF w7 Lo CGEBA - BAEN) A2 NI
178 | A7V () NF o S (D A7 NIV
179 | 544 T () e ARTARY
180 | A4 F 7 hn (1) %$i;j;”§¥§ln) CIFTT
181 | T4 F B () N Ll e R S
182 | SA AL IHL (1) Vﬁ;éi%@f?fggﬁ? 7 ARTARY v
183 | 4 F v oL () V‘E%Z%’;}é%ggﬁi” 180 AH ARTARY
184 | T4 ALH AL () e ot 2RI El 2RI R
185 | SAALEI AL () V&:;%’;%;%ﬁf v ZRIBE BRI Sy
186 | 54 AL I AL () V‘E%;%Z;%é%;ﬁéfé%f ARTL Y
187 | SAFVE I () V‘E%;%fg%?}g;ﬁ”” b ARTARY
188 | 4 F v I mL () BV RLg Ay BTy Ry

(FL¥T dmLiFux—]
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Eiws B4 BRI %
189 | SAFvH I () %ﬁﬁgjfﬁfﬁ%ﬁh:m EL Ry
190 | A4 Fv I mL (1) E[i‘;;;f»] Lt
191 | A4 I h (BR) Eég E;é;; E— IRT R B 38—l
192 | S4FL BN () ;E%ii@ﬁggjftwﬁ DEREVX | ey
193 | LA v AR—3KE () TUYNHE =T Wy T— VIGINFT =
194 | LA R —3KE (B TN E—Ta W xU— | P N I
195 | LA AR —3Ed (BR) ToYNHE—Ta WAT L— VA== NI
196 | LA AR—#KE () TUINE—Ta WAT L— ==V NUNS
197 | LA U AR—HR K TyoINE—Ta WAT L— [ P NI
198 | LA v AR—3E (BR) TyUINE—Ta WAT L— THNAY v
199 | LA A3 (BR) Ty —7a WiEL T ERTAFNL ) v
200 | LA AR—FEG () T Yo —7a WoRiAl BMPC
201 | LA RIS () T Yo —T7a WokiAl TENVAY
202 | VA UAR—EE () T Yo Z—7 1 WA LA R
203 | LA AR —EG () FAVAELS T W TINA Y FF T H—h
204 | LA AR —FK5 (KF) R AV AELZT W Iy hAAL
205 | FELFETLHE (B A LN L~ (20gX5 £¥) vUH
206 | FEELF T (B T A BN L~ (20g X5 48) TEXFTF R
207 | FELFETE () A LN L~ (20gX5 4¥) KR L
208 | FELFTE () B AL L~ (20gX5 48) T % R
209 | FELFTHE () A BN L ~T —7 30mm X 10m U
210 | FELFTHE () AL NRE~T —7 30mm X 10m IEFTFHR
211 | FELFTE ) B A LN L ~T—7 30mm X 10m RIRAE) B0
212 | FELFTE () ALV E~T —7 30mm X 10m - % 2
213 | BREERERR (B%) VxTF=FT > bA b TR
214 %%ﬁ?ﬁ;?/ﬁ%m NFHET d-T80- LA X kU
215 Rbitha () NFH Y THENAY

[ (]R) =2 —ikft]

55




=2t

BG4

216

RS (KR

[7=A-N A v (BR) ]

T INAH —

E RITAFN

217

BREifkEs (BR)
LEERST) wAv—tyatw

(k)

P4 ~—10.55C (900ml)

B-v 7N KU

B (KR

218 | L e it (BR) Yy h7 U RSE KAl ThT7zrTry A
219 %ﬁfﬁfj %)M\yw ) Yy 7T NSE KAl F Y L

220 f’?ﬁfﬁﬁ %)erw () 72U FEakE (2 §EX100) CINR Ay
221 %igjﬁ ]f?j;_mw () 72U R 1% TINR R
222 %iﬁﬁ S?j;_ Sy (B0 T o KRN IR Ay
223 | WABY 7 VHIEE (BF) Ea7 Y —rang gty b AR NF AL

224 | FERY 7 LHIEE (BF) Ly ym—RX AR NG R INF AV

225 | 5UY 7 L (KR ki) 4327 m—XPRO TR NFA L

226 | =T 7w (KR ¥ M7 U SE BN E A= S
227 | =HHEFET 7w (KR ¥ v k7 Uk SE FNRY b

228 | AL 7| (BR) TV U 1% VIR R
229 | =T 7w (KR TV URAEE 3% IR Rn
230 | fE(bzvn fups i za (BK) T =17y FRP-400 THENLAY v

231 | fEfbzyn Anp/pnAzs A (BR) TN—1T v R®P-400 LAY

232 | fEAbzvn (o2 (£K) AL AT R—® 4 Fa by

233 | fE{bzvn fup i za (BK) B ALY AT =@ V=W UG

234 | bz Ao hzsn (BR) XN/ v 7®G AIFa Y

235 | bz AnpspgAzsa (BR) X/ v 7RG DOZE A NS

236 | {EAbzvn o p Az (BR) AT 7 RERK WMISES) vy Saedr e
937 | fEfbayn fusvhit(zva () | F+ 7®BT b Dacillus - thurigiensis
238 | bz AnpspngAzsa (BR) F v 7®BT §i (SR =S e
239 | bz Ao hAzsn () ¥ v 7®VES =R =1
240 | fE{bzvn fup/(za - (BK) I ETRY AL — T ) TANT

241 | {E(kzn fups i za (BK) I ET R AL — =57V

242 | (FEAbzvn fupvid{zsa (BR) NGB — A —® v7x=/) MU
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Eiws R4 ARG 4
243 | bz An Az A (BR) NF v L A I
244 | FEAbzvn Anp Az A (BR) NF v 8 A I
245 | {Efkzvn fuis i za (BK) NF oV A7 NIV
246 | fELzyn Anps iz s A (BR) T VA —®FiAl S ruaFr7=Ur
247 | {Efbzyn Anp i A (BR) | X2 b3y 7 12A8 1123221125515 thuringiensis
248 | fEALzv N frivpitzsa () | 2 F 3w 2 WG pacilius - thuringiensis
249 | bz Az A (BR) R IR Zx=/ MU
250 | EAbzvn AnpvhAzsa (BR) I A A®v = v b THENAY
251 | bz Anpspgfzsn (BR) YA NA®a v G DAV NS
252 | (LT fupv iz (BR) IYAL®Y 3 v bk OP VaFaUuFxF xR
253 | bz Aoz A (BR) maa—® VWA NUINS
254 | {Efkzvn fuis i za (BK) HapA—e TJrx=hbunFtr
255 | fEbzvn AnpshAzsa (BR) [ER=g=PAt) T ) THANT
256 | {E(bzvn fups i za (BK) RipFERA A I 7 7®S KiFITSES) =R =1 S
257 | A bz fnpvinifzsn (BR) AREBAR I T 7% EEEISES) SR =1 S g
258 | EAbzvn AnpvhvAzsA (BR) b 2 2 7 7% kAl [SES) SR =1 e
259 | bz Ao hzsn () RipFR AR I 7 7 KA ISES) =R =1
260 | EAALTFREE (B TUT k= TEZ=x—h
261 | EAALFREE (B TUT b= T Y — )L VIGINF T2
262 | FRALFERZE (BF) TUT h—=AxTT S —L SN =l NV I
263 | EAALTFREE (B TUT b=y x U—RITEIRG AIF a7y R
264 | ERALFREZE (BF) TUT b=y U—H T LRA 74 Fa=
265 | {EALFREZ= (B TUT h—nA g AR T LR (SR = S e
266 | EAULFREZ (BR) FUT h—il ZE T LSRE T4 FH =L
267 | EAALFREE () TYUT h—LiEgh U — Tz ) TANT
268 | {EALFREZ= (B TUT bR ¥ T — THENLAY
269 | EAALFEE (B TUT bRl HNNY L
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Eiws R4 ARG 4
270 | EAAEEREE (R TUT h—LEAl Tz ) THANT
271 | FEAALEFEREZE (BR) TUT h—LEAl LA RY v
272 | EAALFEE (BR) HA BT =) =P NRVI%
273 | EARALFEE (B ALY TT =) LA RNY
274 | ERALFEE (B va7 )74y H—EX raFr=vy
275 | (EAALFEZE () va7 YT 8y —EX ~FYaf -
276 | FEAALFERZE (BR) a7 Y74y —EX SN % m= NI
277 | EARAEFREE () AR ANRF T =) VIGINF T2
278 | EAULFREZ= (BR) ARANFZT ) — )b ARTILEY
279 | FERALFRERZE R A RANFZT S —)b SN =l NV I
280 | {EAMLFEZE (BK) ANRAF =T =y b FomrANY Y
281 | {EALFEE () FARIEANT R AZT LT E R
282 | {EAALFEZE (BK) FABIRA b ART AT E R
283 | EAALFREE (B NF o T T TSl VIGINF T2
284 | EAULFREZ= (BR) NF T T T ARNTALRY
285 | FERALFREZE (BF) NF e T TT Y — )L SN =l NV I
286 | {EALFREZ= (B ARV NS I AR
287 | EAULFREZE (BR) TS b U gk (IID)
288 | {EAMLFEZ= (KR LA TR HARY L
289 | fEAMbFRE= (BK) L1 T A Tx ) THNT
290 | (EAALFEZE (KR DA TR LA R v
291 | EAALFREE (B HRREA T L — vrhyr
292 | EALFREZ= (BK) NRE BRS¢ T — T ) TINT
293 | {EAALFEZE (B ARE RER S v U — THENLARY
294 | (EAALFEZ () RPRE m TR L
295 | ERILFEZE () AR HURy T ) TANT
296 | (EAALFEZE (KR A g LA RY v
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&t4 4 AR5 4
297 | AT —A (BF) BIOREFIAL VT~ = p—h
298 | HT 7 —A (k) anxzF v s A RS rmarPyr
B Vov s~ wmEFTL—Fh .

299 | ATT —A (KR) 960 [ Ji ARTZNRY
1] <5 « a —

300 | BET—2 () V7% BEBTL—t ARTARY
144

301 | BRERFERS (KK) YRTF v NAC

302 | BRERFERE (KK) Y AT ) v 2IFF
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&25 TA7YBHRANOADESERRKR

e A %)
1 ) A== 7Yz H MC T4 T =)
2 ) A== NF % FL AIFs7ua7Y K
3 ) A= NF o4 MC AIF7u7Y K
4 (kk) & mAmaT 7 VAV —HMHBR 7 VA — Nl
5 (¥k) & mRGmaT T4 AT PCO (R EIFMAIE » 1) J\AR TR b - UK
6 () | T TrRl—k (KR INAR TR M gA « TUOKER
7 (Bk) & P LI T N AT CI)FTG
8 (¥k) & mRLmpT (17 U A—s3— 3 SC50 TEXITY R
9 (tR) 5 | BT U A—,— 18 SC50 vY Fa—L
10 () & AT A7 U xA—,3—21 (KRN VIGINF T =
11 (BR) i R ST [17 Y A—,3—PHI 20WE IPBC
12 (¥k) & mRLmpT H7 U A—,3—PHI 20WE vy Fr—L
13 (¥k) & M [7 U A—/3—PHI 20WE ~Fx Y —
14 (¥k) & mRLmpT (7 Y A— —PHI (Bl ) IPBC
15 (tR) 5 | |7 U A—/3—PHI (§UEER) vy ar—L
16 () & HERhET H7 U A—,3—PHI (&i&fH) ~FHafy—
17| @R T ot oy o=y Ry
18 () & HERhET BV Ir7 ey s (FHRER) F-69
19 (K)o | AT A7 U T7ay s (FRER) CITTT
20 (K)o | AT A7 V77 ays (FiK) F-69
21 () & BRGHAT U7 U 7my s (FiK) CITTTv
22 ) & HEGHET B Vdfrlk s RN 7308
923 (BR) B AR A 2 — ‘%&fﬁ?ﬁ%ﬁ%ﬂ XUIELVIFT VR SnFT ey
20 | (B ARy y— | KPR AT 7T T T
2 | (R RAmATy y— | T RHIRER ST 7T Fuvars—n
26 () AAf AR 2 — THULERR] AT 4 H— R ZT FTARFF L
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=2t

B

AT

27 (BR) HAfAER L Z— +HELBRRE] 25 L 2 SC Jua)L7 =z F L
28 ) AAfERE 2 — THEALERA] T2 FL AIF 7Y R
29 | (BK) RAAfEEZ— j;%%%f;g;i{ T?Vam saFrT=vy
30 ) AAfERE 2 — ARESLBH 47T ¢ 77— K 20EC vruaf -
31 (R BAREAEE L 2 — REBALERH) A7 4 77— K 20EC FTRUH =)
32 (BR) HAfAER L Z— AEALERA] AT ¢ JT— K 20EC FT A RXH L
33 | (BB AAfEEEYZ— REBALERH] ~F 27 4 ME IF-NR

34 () BAARfEAEE S 2 — ARESLELF] ~TF 7 Y ME AIF7ur) K
35 () BAfAEE L & — ARESLBEHF] ~TF 7 2 ME vrua)—
36 (KR AARfgEE 22— AEALBLHEA] ¥ FF 2 3W  OKME) IPBC

37 | () AAMERLH— AREALEAEA 272 W (ki) raFr=vr
38 ) AAfEERE 2 — REILFRAA] ¥ 7F2 3W  OKIE) Tuvafy—n
39 | BASF v v /3 (]) AT )L ZAR®SC VA=Y 7l %
40 | BASF Y v v (£R) % —3 F—/L®HE T4 Ta=)L

AT AR ) i;;;ﬁ;; U 594 1000ml E7=s by
2 | 7oA R i;;f_;';u%%{ﬁ& 1000ml i

43 | 7T— AR () i;;f;;%ﬁ 8 A ANFF T b
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7z=pufty 0 966 793 | 1,129 826 331 0 0 0 0 0 0 0 0 0 0
T rFA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Juivt” VEAAFV 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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T RF AL 0 0 0| 4,327| 4,301 | 4,070 0 0 — — — — — — — —
HRY L 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DY A=91%:P3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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£330 (LFHKICHESCHE - MAREOBEX

WIBE 4R Hisfy | Hiefy | H19fy | H23fy | H24fy | H25fy | H26fy | H27fy | H28fy | H29fy
. . 15 g g . . . . . . .
LR 2L 2oL 2oL 1t AT | 16 AR | 1t R | 1t A0 | 1t R | 1t R | 1t AR
. . g g 1R . .
IR v 2L 2L 2L X 1t AT X X X X 1t AT
NS 1% & &
CI)TFTT 2L 2L 2L X X X X X X X
e e & g & ;
AXT T E R 2L 2L 2L X X X X X 1t A5 X
. . . 18 4 & g .
2= N I 7oL 2L 2L X 1t A X X X X X
. . & g & ; ;
A2V NUINA 7L 7L 2L X X X X X 1t Rl | 1t R
. 15 &R 1E R . ; . ; . ; ;
ARNTZNRNY 2L 2L 2L 1t K% | 1t AT | 1t A% | 1t R0 | 1t R0 | 1t K% | 1t A0
. 15 &R 1E R . ; . ; . ; ;
T/ YV 2L 2oL 2oL 1t K% | 1t AT | 1t A% | 1t R0 | 1t R0 | 1t K% | 1t A0
o 15 g g . ; ; ; ; ; ;
A=F Y% 2oL oL oL 1t K% | 1t AT | 1t A% | 1t R0 | 1t K% | 1t K% | 1t A0
. g g g . ; ; ; ; ; ;
LAARY v 2oL 2oL 2oL 1t K% | 1t AT | 1t A% | 1t R0 | 1t R0 | 1t K | 1t A0
F7 A R L TRl ARBL R e | e | Te o | 16k | 1R | 16kl | 1t o
L L L
- N 10-100 t
IPBC g W | @mmas | 1,000t | 1,000t | 1,000t | 1,000t | 1,000t | 1,000t | 1,000t
L 2L gfﬁﬂ P S F S E S F S E S E S P ST
Y 1B 1B R 1B R
raFT =V 2L 2L 2L X X X X X X X
< Sl s R R L 1,000t 1,000t | 1,000t | 1,000t
TRETIE Ll e ae X L | X | ew | k|
sFaaf L RN e |y e | e e | e | Lo | 1o | 16 A
L A A
N o 1B 1B R 1B R 1,000t
XHary—iu 2oL L 2L X X X X e X X
. 1B 1B 1B ; .
VA=V Y 2L oL oL X 1t R0 | 1t R X X X X
[P 15 g g
TEZ ISV | 2L oL oL X X X X X X X
N N ‘r%z ;& ‘FFJE ?E ‘% ?E N N J N N N N
YAV SN =0 2L oL 2oL 1t RN | 16 RN | 1t AT | 16 A0 | 16 R0 | 16 R0 | 1t A%
=\ . 15 1 1 1,000t
NSNS 2L 2L 7L X X X X X e X

EH72 L PRk 18, 16 KON 19 EEICE S NTZT > — FEICB W THLE - A 0 a2 L

1t ARG S - AOERRE 2L (SRE - MAOERE WG 2 BB )

X: BB RENTOWDIMETIEH 20, BHFEZTED 2HU T THY . FEFOMBERFOIZDEREHRR L
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BWBE (LFYWE Y R IARFEE)
BMREREE

ZRIRFBFFYPEOREANBREDORES L O U X 7{ERBALICEET 2015
ZRPRBHAMEERCEY(TVOC)AEREDFFE

2-Ethyl-1-hexanol &8 T X 7 /L D HIIK D FRIEFHMICES I 25T

s niBE

HEF BN

BWAFEFE HR

MREE: AR TIE. MNAKDMEIC K > T 2-Ethyl-1-hexanol Z4EKd B AJEEMED H 5 T X
TIESEEMIIOVWT 2BEORFHEY 7 7 =7 9745 EPISuite/HYDROWIN
B LU SPARC ZFWTHIKDBBED FRZIT o7z £7o00 HRAR MU v EVTEEME
IRBE-GCMS ‘=& R A EHhE T, ERINICIKDBELZTFMT 25 F52ERE L. FHENIC
MADRREZBE L1, T DFER. Bis(2-ethylhexyl) Adipate. Bis(2-erthylhexyl) Phthalate
F L O Tris(2-ethylhexyl) Phosphate (Z DWW Tld, BIFEEIC L 2 FRIE L EERICKD 72
7K AR O I LB R 47 72 ABBE AR b 7=,

MRBAE: Fl BY EEERXF). B
#H EX (HIEXRREMEENZA). AL
S (A EREmEmEENTA. AR AR
KT (EIIERREmEFENRA). & BT
(BIMAKFEFEL)

A. BRY

2-Ethlyl-1-hexanol (CAS RN : 104-76-7) (&
ERCHEEEHORETHY ., 7XILETX
7 )L (Bis(2-ethyl-1-hexyl) Phthalate) %> 77
B> B T X 7 )b (Bis(2-ethyl-1-hexyl)
Adipate) 7% & OBIERIBEIORERLE LT, H
H5WET7 7 U IILERT R T )L (2-Ethyl-1-hexyl
Acrylate) & L TEAFICERG EDJREHT
fIAEhTW3,

BREEFEEEIHRTE TIE 2-Ethyl-1-
hexanol & n-Octanol $ &£ U iso-Octanol 7 &
DIEFTELTIERF 72/ —] DRBE4
TEFHENTEY . FK26~30 FOEMA
7K/ —ILDEEEIL,200,000~230,000t D
FTHRE L TWD (PR 30 FRIFEFREE
EBRETFR LFIEHRER, htps:/
www.meti.go.jp/statistics/tyo/seidou/index.html) ,
T, VRIVBIRTIVEE (7 X IVEER AR

77

) ofESIE. EEFERTICEINIL
180,000~210,000 t (F5k 26~30 ) TH S,
Al EI T < (http://www.kasozai.grjp/) @
T— XTI, TD S0%EE % Bis(2-ethyl-1-
hexyl) Phthalate A’ 5HTH Y FHk 31 F£D
HEEIE 101,746 t ETREINTWDS, 7 X
IWEBRRATBH, 7O VBT AT ILE LV A
K7 YUNLNBIRTILOEESEHE% Table |
ICE &7,
2-Ethyl-1-hexanol |&., FE& A EH TE T
ELEOEERAEICBVWT.BEED L
CIIERETHRHINSLEYME L THEE
INTfEYTHY . E21 B>y INTR
(BEALEEL) MEICET TS (FR
29 F 4 A 19 BFfE) CENEEICET 51
HMEZR (130 ugm’) PRRI NI, T D,
2 Bl ETE TOERmE R T, BEIE [FR
ENWNKEZET BICHY BERMBE 0
LRDNENBETH Y F-HMNE R,
LEMEICERROHDENIREINTWS
AIEEEN BB ED/NRT )y o aXy FED
BRAEBIZZ [ F~DREMITHRDER].
[(REYOER] ExslehcERE/L. B
BabiEE A Lh o FBEHMEIC DLW THIREY
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=
==



Table 1 JHILEETXF)L. POVUIBETRATILELIURAY T IIVBETAT)ILDEES

182,628
188,087
198,388
209,930
202,507

TE5LEMEINTWSD,
2-Ethyl-1-hexanol ' % D F F KEMA ML
Mia ETEREINZEFIIRoN TS, L
72h - T ENEREICH D PERODA AL %
HRE L. ERCHRBLEEEEZEIHT 572
8 (2 1&. 2-Ethyl-1-hexyanol M IEE R/ F4E
REBTVBMEPNECZINEEET DR
FEF & - M OER % ATREAR IR W ERL 3 5
BEDBH D, £ I T, AR TIE, ERNEER
2B ZERIGIC L > TIHEBRM AR ER
MEEL. TNHERETFLORR RS
BEINZFOFAL. GIGKZHE L B720DD
HERERRT DI EEREABEE L
T IRATIIVEDOIADRIZE >TEL S 2-
Ethyl-1-hexanol D F A 57D W TRET #1T

> 7=,

B. £%&AE
B-1 HRILEY

AETIE, 73— & LT 2-Ethyl-1-
hexanol # &€ T X T /LFA & L T, Bis(2-ethyl-
1-hexyl) Adipate (CAS RN: 103-23-1, SMILES:
O=C(CCCCC(OCC(CO)cceo)=o)occe(coe
CCC). Tris(2-ethyl-1-hexyl) Phosphate (CAS
RN:  78-42-2, SMILES: O=P(OCC(CC)
CCCO)(OCc(coeeeoyoceeoeeee)
Bis(2-ethyl-1-hexyl) Phthalate (CAS RN: 117-
81-7, SMILES:
O=C(OCC(CC)CCCO)C1=CC=CC=C1C(OCC(
CC)CCCC)=0). 2-Ethyl-1-hexyl Acrylate (CAS

78

216,980 447,460
224,807 404,209
228,797 409,916
259,989 464,936
258,725 412,310

RN: 103-11-7, SMILES:

CCC(CCCO)COC(C=C)=0) ¥ &£ U Tris(2-
ethyl-1-hexyl) Trimellitate (CAS RN: 3319-31-1,
SMILES: 0O=C(OCC(CC)
CCCC)C1=C(C(OCC(CC)CCCC)=0)C=C(C(O
CC(CC)CCCC)=0)C=Cl) @ 5 {LE®IZD L
TR Z 1T > 72 TNHLDILEYDOEER %
Fig. 1 IZ/R L 7=,

B-2 RIFEFHB(CKDRIGHETH

AHFE T, EPI Suite 3 & U SPARC O 2
BEORFFHEY 7 b7 2 72 BULTHIK
DRNT A —Z—%EHHE LT, B ITRER
1B RET (US. EPA) & Syracuse Research
Corporation (Z & » THE I N (LEYMED
YRR FERMEIRCIRIEE R TENBEE
EAEES (QSAR) ICL WHET 2 —Fn 70
TI7LTHY ., ARTIEZDI D
HYDROWIN ver. 2.00 %/ L 7=,

— 7. % & D SPARC (SPARC Performs
Automated Reasoning in Chemistry) (£, H & %
& Carreiraetal. (1991) H'FEFE L 7=, HFEH
ETNMCELD2YMAEY 7 b TTHY,
IRFE (1 SPARC Calculator & L T ARChem £t
N Web £ TEE L TUW 5 (htp://www.

archemcalc.com/sparc.html),

B-3 EERICFMFIEIC L 2 MAKDEMEDFE
i



Bis(2-ethylhexyl) Adipate

\/\j\/o OO

O

Tris(2-ethy|hexy|) Trimellitate

Tris(2-ethylhexyl) Phosphate

Bis(2-ethylhexyl) Phthalate

\/,

o

o

S
/\/j/\

2-Ethylhexyl Acrylate

Fig.1 XI5k& UJz 2-Ethyl-1-hexyanol Z&89 2 T A7) LAEDIEIS

W= b Ty 7HAmML A7 Y 2 —/34

JL1Z0.1 mM NaOH ;&7& 5 mL = # Y | Bis(2-
erthylhexyl) Phthalate .  Bis(2-ethylhexyl)
Adipate 3 % (X Tris(2-ethylhexyl) Phosphate
Z lpugmL ORETHRMLIZOBIC, N4 T
L% BRfE) L 72 RRE T 40°C. 1 Hﬁﬁaﬁ&mé w7,
RNT, WNATINEERFEFTHEL, U e
2T HCl BRZMATCHMLI-DOBIC,
7RI Peek Fa—T7 &L N2 771% 50
mL/min D AR TRIGARIC 1 BFfE@ER L 7=,
CDNR=VHRENEENEBR T L RE
Tenax-TA BEEICB L. #EEX L 7= 2-Ethyl-1-
hexanol Z & L 7=,

Tenax TA % %& & (CHHE L 72 2-Ethyl-1-
hexanol %, Y —~<ILTY/—7> 3 v X T
Ly Shimadzu TD-30 £ L ' b U 7L OERE
ARoBA~x bJZ7 7EEDHET Shimadzu
GCMS-TQ8030 % Fi LT, hIEfREE-GC/MS
ETEE L7z, He 5 X% 50 mL/min DR
THEBLAN S, Tenax TA ZEE % 280°CT 8
SRIMNEN L 72, BB L 7= 2-Ethyl-1-hexanol %
FH20°CITEHN LN Ty TETHBEL
7=OHIZ, b7y TER 280°CE TERREICHM
BT, RBEL 72D % GC ICEA L7z, GC
D F RS £ U 2-ethyl-hexanol D EITE (&
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TVOC DBITE S ICHE L THT > 7= (Table 2),

Table 2
VB BE-GC/MS IC & % TVOC BIE £
[Thermal Desorption]
Desorption: 300°C, 8 min, 50 mL
He/min
Cold Trap: -20°C
Trap Desorption: ~ 280°C, 5 min
xLine Temp.: 250°C
Valve Temp.: 250°C
[GC]
Column: SH-Rtx-1
(0.32 mm i.d. x 60 m, 1 pm)
Carrier Gas: He, 40 cm/sec
Injection Method:  Split (Split Ratio: 1:10)
Oven Temp.: 40°C - (5°C/min) - 280°C (4
min)
[MS]
Interface Temp.:  250°C
Ton Source 200°C
Temp.:
Scan Range: m/z 40 — 450
Scan Rate: 5 Hz
C. BREER

2-Ethyl-1-hexanol Z&H % 5 DD LTXT
JLFEIC DWW T, HYDROWIN &£ U SPARC
THIR D% TR L 7-#E R % Table 3 ICE
EHT=,



Table 3

SPARC THTE L7-. BEMNKARK (25°C)
FTOMKDBRICEE (M-1-sec-1) % Lt
#9 % &, 2-Etyhlhexyl Acrylate (1.8x 10?%) &
& O Bis(2-ethylhexyl) Adipate (1.5 x 10?) H'&
LIMAKDBRENRT . RN T Tris2-
ethylhexyl) Trimellitate (5.8 x 107%). Bis(2-
ethylhexyl) Phthalate (3.4 x 10%) TH Y, U >
f T X 7 )L Tris(2-ethylhexyl) Phosphate (1.0 x
107) (EMIAKDBENIZTCWE WS HTERR
T®H - 7=o —7H. Hydrowin |Z & % hl/k DR
BHR o #E FE T 1L . Tris(2-ethylhexyl)
Trimellitate (32 days). R L T Bis(2-ethylhexyl)
Adipate (117 days) 3 & U' Bis(2-ethylhexyl)
Phthalate (194 days) T & Y . 2-Etyhlhexyl
Acrylate (1.7 years) 3 K U' Tris(2-ethylhexyl)
Phosphate (11 years) (ZD W TIEFEEAMDH
BHEADHETE S N7, 2T BED A EICK 2HETE
ERZHEANS & Acrylate ICDWTIEMED
REENKEWZ DD B,

AR TIE BZ2HBICE DS FRICIR
T, TILH VU AKERFB TOIKDEMEZ EER
BICEBHT 3 AEICDOVWTHRITEIT o7,
ERLI-AEIE KEKDOKERABETHW S
NBNR=2 - b7y TREBESRE 40mL X7 Y
2 — /A TILR TN BB RIG % 1TV, [B—
DRBEANTHRAR MY vy EVFEICK
}) 2-Ethyl-1-hexanol % Tenax TA A& E IZHH
ELEDbIT, MEAREE-GC/MS = TEE
2HbDTHD, TATIEERT S T7/)a—
VB DIEFREICKTFI 200 AKDS
=<, fEIrOERELRHABRALETH S,

117 days

BIFETRICK D 2-Ethyl-1-hexanol @8I R T )LEEDIIK D ARIED T

1.45x 102 M1-sect

194 days 3.39 x 107> Mt-sec™
1.65 years 1.78 x 102 M*t-sec?
10.7 years 1.02 x 107 M*t-sec?
31.7 days 5.75x 103 M1-sec?
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SEEIF. FREROAGERE L T Bis(2-
ethylhexyl) Adipate .  Bis(2-erthylhexyl)
Phthalate 3 & O' Tris(2-ethylhexyl) Phosphate
D 3LEYIZDNT, pH 10, 40°CT 1 HFfH
TIA Y MK BRRICZIT > 7= & EITER
9 % 2-Ethyl-hexyhanol = E£ L 7=,
ZDRER. Fig. 2 2R L7 & D2, Bis(2-
ethylhexyl) Adipate O 7 /L F1 1) AN/K 5 15
ORI S - LB, EABIBRET,
TRTIVOHPEED 16%IZHE 2 F % 2-Ethyl-
I-hexanol A" 4 Ak L 7= o R L\ T Bis(2-
erthylhexyl) Phthalate @ 8.2% . Tris(2-
ethylhexyl) Phosphate TlZ1H 3 A" 0.32%A 0
KPR INT-DHTH -7,
INHDIERIZ, RFTZITo7-TXTILFES3
ftEMICOVWTIE FFERIFE TR oS T L
H V) KD RGO FRFER IS, B, =
BRICEoNZRSEZRRLTULS W
A B, 1272 L. SEIDOFER(ICIZ. HYDROWIN
& SPARC (Z & % FRIFERICTeBED A o TC
2-Ethylhexyl Acrylate V& £ LT UL UL 728,
MFLEDEL ZZEm T 5 LT TETHVAY
IHICHRMEEBML T RFEHEICLD
Fik, o NICEBREFN R FIERICE 28E
BAELKESTZZLICLY ., BYRFIRERE
KTETHEEZOND,

D. £&®

AREFF TlE, MKDERIC K > T 2-Ethyl-1-
hexanol Z 4T B AJEEMED H 5 T X T I/LEE
51bEY. B Bis(2-ethyl-1-hexyl)



ais-etnyneot) adpate D
aisz-erthynexy) priaete (D

Tris(2-ethylhexyl) Phosphate '

0 50

100

150 200 250 300

m 2-Ethyl-1-hexanol [ng/reaction]

Fig. 2 T RFIVHEOTIHINKBRIC LS 2-Ethyl-1-hexanol DA

Adipate. Bis(2-ethyl-1-hexyl) Phthalate. 2-Ethyl-
I-hexyl Acrylate . Tris(2-ethyl-1-hexyl)
Phosphate ¥ & U Tris(2-ethyl-1-hexyl)
Trimellitate I~ 2 W T, 2BEDHFHEY 7
b~ =77, 97445 EPI Suite/HYDROWIN $
& UF SPARC Z R W THIAK D R D F 8 2 17
> 72, & DFER. 2-Ethyl-1-hexyl Acrylate IAF%
DIRATIVFEIZDOWTIE, 22DV 7 7T x
7 TR oNTIIKDBEIED FAEIZE WIS
LhE > 7-tEmZ xR L7,

. HRR MY v EY IR E MEVREE-
GCMS FEZxfArahE T, ERIICIAS
M EFE T 2 A EZERL, 3MLEWICO
W T F I IR D BRRE 2 BE L 7o, £ D
#= B . Bis(2-ethylhexyl) Adipate . Bis(2-
erthylhexyl) Phthalate 35 & UF Tris(2-ethylhexyl)
Phosphate (DWW TIE, BIFEEICK 5 FH
B & EERHY (SR & 7o MK AR DR IC LB
MWRIFHERENERO oMz, T DICHRYE
ZEBML T, BIFFHEICK 5%, oI
EREFHNLRFERCLDAEEZ LET S
CEICKY BB TFUAREHBETE L EE
ZbNd,

E. BERERIFER
5L
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1) Tanaka-Kagawa T, Saito I, Onuki A, Tahara
M, Kawakami T, Sakai S, Ikarashi Y, Oizumi
S, Chiba M, Uemura H, Miura N, Kawamura
I, Hanioka N, Jinno H. Method Validation for
the Determination of Phthalates in Indoor Air

by GC-MS with Solid-Phase
Adsorption/Solvent Extraction using
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JEATHBRL E e B & ((LEWE ) X 7 WFEE36)
SRR

ENZEKEREG YA E OFERERBRIE O RE R LY A 7 KU LIZ B3 5158
ENZELTHEREARILEY) (VOC) - HERIEIEA LG (SVOC) #liRiE DB

WHoE e W R T (ERZEE SR AT AR BEEE)

H

MR E

JBATEE DY v 7T A (BRZERIGS) BEIZBET SMETa Tid, ERRER
FHED RLIE LIEEZAT > TV D28, fFREMEOFHREEMME b L < IZBCERMY
HIZOWTITFEMR RN L ETH Y | £ O DIIHEEARIEZEH L. Zh
AW IEfERERMED T — 2 3RO 5N D, AWFZETIE, ERNREEHME K E
STV L MEFEMEARIE AW OIFERERIE L LT, 7 Z ViR X7 )V O B
H-MBWAE- T A v~ b 7T 7 4 —/EESNrER LU A 3 WHE O BARKRAE -
Bahh-T 2 7 v~ b 7T 7 4 —HESHED 2ROV THETIEZ L R4E
FEIZ SRR T OZ MR 21T O 7o DY 21T - 7o, £z, MEFEEITEEARIEZ
WS LT R MEAERILAEY O 2 BT, TENERHEEWEORE~Y =27

V] EAERK LTZ,

=

WEgEth )& =

BH ER ESZEEGS RSN B AL BRI T AT AR SR T B S R
TR LTI ER B ITRRIEG IR

TFHE BERL by SR AR TR AT AT R AR Wik BRI TR A R T BRAL R
AR A S NV — T BTN S

KRIR Gk AR ST A AR ZE AT AR TE B BRI R AR TR
AT S L — TR TR - R Vv — T
e J—4—

W AL B et v 2
—EKEREA RS EN A HREW
= JEA B |2 K 2 BT DR IR R EHE

KE X EHEEMEREZ SN % 13, BENEKRBREBYMEEE L L THER

— MFEBT R A AR
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PEE (VOC) 6 K O MR A L&



Y (SVOC) DIBME N KIE S LTV D A3,

BAEREN D 1KLL BRI L, Z O/,
TR O ORBALAEMIZ L DH - BNER
GYORIREMEN TR STV D, JEA 57 {8
BOYy 7T R (BNERIGYL) F-EIZE
THRAS BLF, vy 7y AREHS) ©
X, ALFWEOENRERSHMED LE LIE
ErEDTNDN, ZOMEEITITREGL:
WV AR AS N - Y PEDSRRGIE S LT A
REBVEORENMLETHD Z LD, B
IRENOENTHYEROFET —Z D3R D
bivd, LovL, VOCRSVOCHHIE H kL
FF U b I STV RV RIS
b b, Tz, BUTO TENELX T LEWE D
WME~==27 1] (LLF, lliE~==T /)
b, ERRI2EFIER SN DT D, £
DRITKE SN faEHEmE OREIT S >
I NT ARt O PEHEEEZ S H L&
BHNZ X 2B TORTERSTEY, &
W OFEAERBRE 2 e A < WUXFEHIT )
DI VIR E 72 5 TN D,
AMFFETIE, BATORNIEEFEEHE R E
13WE B L OWERHEWE B\ T, &
B O ST B 2 FEIZPLAMED m O SR TAE UE
REVEAMENLT 5 2 & BT EREMmE
WOV EFIEZRE L, ANY T —
a U EITo T, ERERBRIEE ML T H 2 L
ZH O LR BEITE~ =2 71
KL TS ZEZHIE LTINS, 44F
FEX, EERER LAY (SVOC) Th D
7 ZNVEET AT VO RERERTE & L CIE
AW A - AE- T AT a~ N5 7 4—]
BEOWE LT, TDIE) 2+ 52k
R E LT, BRNZEXTO 7 X Lo X
TOVHIX, A ARE X O -IROFERE T
EL., ALAWORIREEIT X0 RIS AN
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BT ENHEINTVDEY, FxlTin
FTIZ, BENZERFO 7 X VR AT )V
[ZB W T EEWAE - - T2 7 v < b
777 4 —IEESHE QT SEE) Ik
DIEWERBRIE AT T U, FERBRTE - AR
SEBIEE LR (1ISO) 1A L TENE
K OEBEBUS L ZHED TV D23, TDIEIZD
WTIEEN R D70 < O SEYE & E =l % Hhig
L7z, 2ok o Ess, SE
15 & TDIED2IEFIRFEEIC X 0 E B % b
L7z,

Fio, BENRERSMHMERREINTND
SVOCTHHZa)VHRAR, XAT Y
Y. 7=/ 7 N7 (BPMC) OF%H A3
B OREFIETHOWTIR, SeIThrgE (H27-
{b5-$87E-002%5) 12 W TSEEN MR &
ALTNZT, L L, SEIEICEW THIZIC
AL CWEEHKET + 227 (M4
Empore C18 47 mm Extraction Disk) 73
2018 CHAFEF L E IpoTeTod, R ME
K ORI FIE ARG L 2SR I &
HIERETIEE (SOP) ZERT 5720 DT
{5 FEBR AT > 72,

BT, WEREEEAERBRIE ML LT
VOCD2EIZHWNT, BITD [N 2T L
FWEOWPE~ =2 T V] OUGT LELEE
% L7,

B. H&FE
B.1l 7 ZNEBR 2T NVEOTDEDKESE
B.1.1 7 ZNABx T VEDOTDEDEIE
HE R BT E IR ERRSHE D R E 41T
Wb 7 HNVEEY-nn 7 F )L (DnBP) B L O
7 BZNAEEY-2-F )L~F L (DEHP) %
GRS FIBE R 7 X NVl AT )VHH
Z 5B CiEE L7z (Table 1), & 7 # VI



T 2T )VHEIZOWT, TDEEIZ BT SR,

i FBRME (Limit of detection, LOD). &
B FIRME (Limit of quantification, LOQ).
77 7 E MEGRER, ¥ v U —A—
—Z it L CSEE L e L7z,

BERADIC I T D ERR L. EEIZOWT
IIAEHERH ORTE % 3[E TV, A RRESOH
DL %R ed, BREMIT KT D g%
HORTELEEEE Lz, PHMTREICS
W, BRIERSIOMIE &2 3BTV, A
R OREMDOIFEHERZE (o) % FEIME TR
LCHEHDERTEUEME R e i v 2,
RSD) & L7z, HIEIL, AR OB T
RAPREE DBO~120% LA, DFFTHRE L 1T AR X
TR ZE2320% LAN & LTz,

FHEBMOLODE L OLOQO R ik %
PLFICRT, #BHAIX, #asOLODE LW
LOQITMEAR D T ailiE (TDi%: 0.5 ng,
SE£: 0.05 mg/L) OWEMEE b & IZoz K
W, £D3fEFALOD, 10f54L0Q& L7,
72, S OLODE L OLOQIT#IET T o~
7 &b EICEDMEGRELZLOD, 1015 %
LOQ& L7z, #BEBOLOQIL, MEMRDAK
TSR (TD#: 1 ng, SE#E: 0.02 mg/L)
MR LEIEL =5).cD10fEERH L
7z, BEBEIDIX. 2Z3BR (n=5) I X U ibfy
B FAURE (SEX: 0.1 mg/L, TDV:: 2 ng,
#n=5) ORIEMEZ S L ICENZENDc%E R
B, LODIZZERABR D3 o i & M B fRE T A
BED3 o HEEE LRI WHFOMEE L,
LOQIFZZABR D10 o fH, FREA R N AIRE
D100 fH. X OB EMER T RIREICHRE
L7e B3 >% i L, ieb KEVME S L
776

TMENERBRIZLL T O 0 12520 L 7=,
FEBABOTDIEI IR EME 20 ngZ N L | ==
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MNZE

CFEHE E 1350 50%) & 72 1Lzl Ze
2 (F130%) % 100 mL/min 24 I [l # &
L7z CEHRIRITHI24°C), SE%IT500 ng%
WINL @R ot 24T - 72, HBICOTD
153 LOUSEIEIL, REWE 20N LIt
BEBIXOI—N) v P00 E2ITo7- (£
NENORME0.5 ngk L U2.5 ug, n=3),
FEBID OTDEIT . %50 ng DIEHEW)E % N
L7-iEE (0=3) Oz iT-7-, fF61
TE IR DA X R E O RICEZFH L
720 SEJEIZ. IEEENN100 pg/mLOAEAER
240 pLif L= — RV v ¥ (n=5) D%y
BradTyvy GRERESIR E C130.8 pg/mL), 15
B AVTZ E BB B A 5G4 O [l =R % B
HL7-,

FHEBE DX ¥ U —F— S — DRt ik %
LUTIZ™ 7, BEBIAIT IR B O e miiRE (10
ng) OEWEREHIE DEZICH I —HEE
ZME L, O A AR ERUR o i il
EHER U 7o, BERABIX., EOMEEL, 7T
YU REROEEYE (1~30ng), &%
ICZEOEE2ETE L, ZOMEF1IB X
V20 THAEE R L OVE R 2 FH L7, BERE
DiX, 77 7 BL-0, HEUERE %KY )
BIEIZHIE U, BemiR Rl (Rmii B3
50 ng. 100 ng. 200 ngCdH 2 SFEIHDIEHE
FHIA, B, C) HlE#%IZ, 777 BL-1,
BL2DOHIEZITVN, ZDO2RODT Z > 7k
BFR OISR E O 23 E & FIRIE A TR
HZ &R LT,

B.1.2 721z ATFAIEDOSER ETD
EDERED LB

[Fl— 222 BV CTD & SEE O [
ITHEZITV., 7 X NVEBT AT VO E &
BEFME L=, o7V 7S LT,
TDIEIZBUTORE~ == 7 MIZHEL | itk



FZ TenaxTA % ff ] L T2~100 mL/min
T4 L, SERIE MR BRrk - &
%2015 BA2019) IZHEL  FHEHIC 2 F L
VEVENARCBUESERE T4 X
T ) VA L C3 L/minT
2ARFRIE L7z, 7Y 713201947
H ~8H A BB THEHEITW, o7 )
ZGEETIXEN THIVUTFEREL L OEEE
THELEZTHA[ L LTHIREZRIT 20> T2,
SHHESRII A A 7 a~ N T T E BN
i (GC-MS) # A, &Iz oV Tix
fREE, SHEBEICB TR L LS
A L7z, e IO+ 2 ES
4% Table 23 L U'Table (2R,

~ N w7 ADOEBIZHNZRY = F L
> 7') a—v (LLF, PEG) 1%, BIB{bHE
R E 7213 E L7 4 L ARG
AR OPEG300% FV 7=, SEIEIZEKIT D
PEGDIEAFIEIZOWTI A — 75
DY RA v FIHEAEREZAH LT, Mz
HR A ERE & EEUBHIPEG A 500 ng#sil L 7=,
TDIEIC DWW TIL, PEGE & iR A NEIIEE
AR L il & R EHIPEG %
3000 ng#@sAn L7z,
B.2 FHBAIOSEEOKRE
B.2.1 REMEFIDBE

Empore 7 4 2 7 OfF M & L T,
Sigma-Aldrich 1% Supelco ENVI-18 DSK
(EAR4Tmm) BX O —x %o = 2t
# AERO LE CARTRIDGE SDB400HF %
®E LT,
B.2.2 R

R Al 3 W OREMERRIT VTG B L
FRO LY ) RAERER, XAT V)
B, T ) T VT HEER AR L
7. PR E IR RO 7 m Ly
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U R A-dhofFHERIR 2 L7z, 7 b X
FOLHiSE TR O KR E BRI - PCB A
(5000) ZffH L7z,

B.2.3 7 4N E—~DFM

3 ME DR T & TR - RS
L. 100 ng/L OIRAIEHER Z TR Lz, =
DIRATEHRERR 0.1 mL % 7 4 L% — EICH
MU, 7 b r&bE Lz, BN (o &)
12 10ng L7025,

B.2.4 HlERAFRE O

ENVI-18 7 4 A 7%, 100 mL & — % —
AL, 7 b 20 mL Z0%, 10 4>fE
B 21T -7, 7% h > % 50 mL i
WEIZH DL, #O5HEL T(3000 rpm, 10
min) 7 & b ESEE, HETE M 20
mL Tl - O BEA TV, TR MRS
¥, 2212 1 mg/L ONEERERE (7
¥ R Z01mLEmL, n—2 ) —
TR —4—T 2 mL B £ TlEMEL T
10 mL = EE I 9 DL EREIE F T 1 mL
FCRME Lo, WIRICIREM N A LN DY
A7 4 v % — (Merck Millipore #t
Ultrafree-MC-GV, fL££0.22pm) % T
0 At U CHlE FRUEEE LTz,

AERO 71— R VU v L, I—FU v ¥n
AT 4 NVH—BLOHERZIY L,
10 mLEREIC AN, EEEICT ' F
T~8mL Z ANz, 10 7y SRt 217 -
7o % 1m0y B L C (3000 rpm, 10 min) 7
thrEoBRUE, BERELEICTE N
7T~8 mL T - mLEEEITV, T R
vEAbET, (2 1 mg/L O WNEBEEUERR
(7 NI 2 01mLEML, v—
2 Y —T/NRL—H—T 2 mL 2% £ T
i LC 10 mLkEIZ 9oL, BHRK F
T 1 mL FTHRME Lz, WIRICEREY N A

- >



HNDLAEIET 4 V% — (Merck Millipore
-8l Ultrafree-MC-GV, FL£% 0.22 pm) %
MAnCibAil L CllERREE L,
B25 Strhik

HERE 2 pL 227U v F L AFH
(BmEFEAN) T GC-MS IZHEAL, &1
F o (SIM) EE AW TEREZIT T2,
NEEHEEIZ L D H 50 UOIER LR E
B D BB D& B oy DIREZFH LT,
W ES:MF% Table 4 127,

B2.5 Htrhik

AN 100 ng/L IR GHEMENR 0.1 mL %
W (et & T4 10 ng) L. Wik (4°C)
LR (K 22°C) TRAFELIZBROFRFR %
BEL,
B.3 VOCOHIE~==T VOHET
BATO TEERNZEL[ b E ORIE~ =
JTWJiQmBE HER ST DT,

D% RE S AT FESHEYE ORI E 13418

ﬁ LDBHTORRERSTEY, H1E
R BR L % B A < WIXIER IS 0 e <
VM & 7o TUNVD, Z DT D WEAFFEEE
PRTE 2 fESL L7-VOCDOSEER LU TDE
D2AEIZHDONWT, BETLEEFER LT,

FEREBLOBE

C.1 7ANB AT NVEOTDEDRES
C.1.1 RER
TD%%;U%E%@W%&% 7 X VER
T AT VEA DR R 35 1 D BRI
%<\w?h%EL#@®%ﬁhK&5@
TR BT, — T, WEHEEL O dik
WX DHIEEIT D 2 S X 0 BRI E
i, BB TR E LIALEm DT T
ORI R AT 7R EARE (0> 0.99) %
;< L7= . Table 5\CTD¥:E L USEEDOS

87

MR DM G & . Fig. LICHERIA, B, C

DOTDIEIZH T 5 DnBPIE L ODEHPOf4#
T4, Fig. 2 ICSEIEICHE T D EMR %,

Table 6(ZHEEID DR EAR D EE & ff TR
DFERZRT, BRERNGE OEER KL
OIHMTREE IV RAFREER Th - 7,
BEBAD (23T, NI VEM I O TE 1%
ﬁ®®~®@kﬂﬂmﬁ#%&$?@
DEHP-di, DEP-di, DiBP-di, BBP-di D i}
AWNEEEZ AW THRF Lz, OF% % DN
HAEEmE & L CRAWEOdEE V5 (A
WE D AN WGARITEIR Y — 7 OdiR%
HHT2) , OEWEDOWNEELET WL & L
T—fEIZDnBP-dix 5, @&EMEON
HIEREY)E & L C— /I DEHP-di &
%, O~BDFNEFNDHAITHONT, Mk
MROTERE, E RO B2 5 L Tk
L7z, TDIEB X OSEEOMEE b,
QD% % ODNEIERE L L CH UWE O dik
AW A D Rl & 72> 7= (Table 7).,
C.l.2 JHIERER X ORBE DRSS

LOD. LOQ. 7 v 7. ¥ImEILER,
Xy —F—N—ZOWVWTHE L7,
A, B, DOLODF & OLOQiETable 8277,
FEBIA DO ER OLODIXTDL T0.093~0.72
ng. SE%70.002~0.038 mg/L, LOQIZTD
£ 70.81~2.4 ng, SE T0.007~0.13
mg/LT&® v  FHEEIBIZTDH:T0.5~1.9ng T
o 7=, BEBDDOLODIXZERBR D3 o fiE &
EA R FRIRE D3 o [HZ IR OFER, TD
IEODEHP LS S i T R D3 o i
DI PREVEZ R L, TDIE0.14~0.47
ng (72 L% 70.0020~0.0065 pug/m3FH4),
SE%1%0.005~0.011 mg/L (4320 Li#tE T
0.006~0.013 pg/m3tHY) &7x-7, LOQ
IR R P AREN R EVEE 2o 77



B, TD#(X2 ng (0.028 pg/m3tHY), SEik
130.100 mg/L (0.12 pg/m3FH3Y4) & 72-72,
— M OLOQMNC.1IITHRE LI-MERDK
RREZE 2720, ENREEEHM
(DnBP: 17 pg/m3, DEHP: 100 pg/m3) @
1/100 L W KIRE CTH A ICEEARETH -
T BBECICBU AT 4 7 a—var T oy
7 (n=3) ®DnBPF X '\DEHP O F-H)j i
I3 TD % T 1% 0.0057 pg/m3F L 100.016
pug/m3, SE£TI130.023 ng/m3is X 100.032
ug/m3EKRETH o7, Fo, TXTOHK
BO#ET 7 v 7 fifks L OWERIA, B, DIZES
T omEROREREIESRDOT T 7 E
(¥ U —F— =) [ZOWVWTHF L7223,
ENEEDOERICIIREL BELKIFT

Elx 2o 7= (Table 9),

BEBAB, C, DCIRICEA R L= /5 R, xt
SWVE OFT X T OPRMENERITMmE L B
90-130% D FFHNICH D . RIiFTh o7z
(Table 10), F 7=, HBICOTDIEIZ BN TIL,
WHHEE A BEIN2AR D X | AIBOMEFIC
EREYE WM L%, ENEXE10
mL/minT14.4 Lil& L7223, % B OEF 12
TRCOXMNRYE OIEITRD Hie o
7= (datanotshown), & 512, BEEIAICI T
10%E A O FH#ET — FIZB T B3E DM Y
WUMEZIT ST/ R, T X TOXMNRME
(2 F U T R L AT RS D £780~90%
£ 720 DnBP-di& OAEHIE0.91~1.08 &
AFELIRIZIEE D ST, 0 R URIED AT
RETdH 7= (Table 11),

TDVEIXSEVE & RO E&E N F b D
. SEE & bl U T EO 22 KEEHCHIE
TLHLZENTE, pIEERECH -T2,
C.1.3 HWELMHOmRE

BEANEROMECTEREICHEL 525
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AREMEN B HEEIR & LC, fHEAL SR
B, RO TG LT, HEIAIC W
T. AL L CTenaxGR (60/80 mesh,
SUPELCO®Y) # /=7 X Lo AT )L
HOMEIZOWTHRF LIz, ZOREE,
TenaxGR% A\W7= 7 Z Vg 27 JLEED
REMOESME, LOD, LOQ., ¥+ U —7%
— /N — 2DV T { TenaxTA & [FZE TR 4T
ThHY ., S%WEADFHEET— NIZBIT 5

Vi LHIE S A[RET&H > 7= (data not shown),
F72, EBREANOZES % TexaxGRE L O
TenaxTA% F\\7-TDik & SEED [RIEFGHT
WEZIT o2/ R. TexaxGRD & EfE X
TenaxTA% W 7=TDik & SEE & bl LT
90~ 130% & R O E&ME N5 6 -
(Table 12),

BERABIZ W T, HlifE I &% 10, 50, 100
EL, AHSN5DnBPE LW
DEHPODENZERIRE 2 i LTz, £ Dk
B RENERL - THR%OEEMENE S
iz (Fig.3), L L. #ERECIZR VT,
£ E %2, 10, 50, 100, 200, 600 mL/min &
HMES R EE BT 210> T
TICZ v~ NI T LDy 7 T KRN
B <7220 PREFREEI N E < e DM MG 5
ni- (Fig. 4), 2070, iz i ET 55
(ZI, EYERS & SRR E ORI 0 75
BICEEDMETHLZ ENHALMNTR-
77

BEBACICI W T, T U TR T D
WIZ KD ERMEDZRZ G L7z, SP208-
1000Dual & PMP-001 % [ 44 45 2[al i 55
L7 R, FEORRPIE N, 4ifTo
RSDIX20%LA FTd 7= (Table 13),

PEEEME L LT, N—F o w—Hlo
TDHERE 1L, FHEE ~DOMER— 1D D7

mL/miniZE%



DKM E ARz DI <, HiEE
BARRE— ORI I NI WIGERH
% (Fig.5), Z D7z, iy mih S O
ZRET DHAIEL, A7 AREI D AT
ABDOEE ZH NS TR E LV, iz,
Fa—TEBERENMAL TRV DT, 7Y

v MR I — )L RARy MR EEL
THIENRHERNZ ENDH D72, TDIEE
(il U7 2 IR 5 2 E M FE LW
EEZLND,

C.1.4 SEEB X UTDEDEEMAD

PEBEA, B, CIZEBREN, HEADIIMEE =
WD ZeR By 7Y 7 L= (Fig.
6), [[H OF—Z2EIC BTt SHL7ZSE
1536 L OTDIEDE R A el L7251,
HENTALEMD R E —TR%ETH D |
DEP. DiBP. DnBP. DEHP:# i &7
(Table 14),

DnBP35 & O'DEHPZ+ X TORE NS
Rt Sav, BHIREERGERIL, TDIECTENE
#130~1600 ng/m3F L *48~810 ng/ms3,
SE £ T34~1600 ng/m3¥ L 873~ 980
ng/m3Coh -7, SE/TDZHH L7zAb R,
DnBP/%0.80~1.32, DEHPI%0.91~1.52 &
720 . SEEOEREMEAE T8 < 72 DA 23
R BT, RSO EEEA S S
7= (Table 15),

Cl5 <MY yrRDOEE

C.1A4FETOMFI LV | HEHEREC IR}
mE, TNETNOREZ LI —ERETOR
BN T2 PEBEEHEN) B 0D T AR AE 23 258 L
Tz (Fig. 7). PR AEY) B O T FR A 12
EREHI G E D IR MEME O FE D HE NS
HIZ LTz THIR L, 2 ORI 1
WEDRENFE L R DIZHONTHE L 2>
7zo SEVEFB XL OTDEOMRIE FHFIEE b
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WEXSGRD 7 Z VT AT VA TIZE D
TIOEHENEL TV, Wbwb~ kY
v I A RE B IED L RBGETHY
BB CIREEMEIREIIKFEL T # L
B A7 VEAKB~ N v 7 AD K57
NFRAEECIHETNDDO TR E R
ST, 2072, [F CWE O dik % NEREE
EYE & U CREREZIERT 2 & ARBG
WESHh, MEROBERMEIZIELF L RS
(Table 7). F7-, FEiEICITFEHREE R X
O~ b w7 ZBROW TN ET D L%
R BID T2 ARMERRIR 2 IR . SENZER
ZERLTY N v 7 2 MR, &
& (TD¥:: 35 ng/m3, SE#A: 580 ng/m3
FE4) 1, WMPEEE & bl L CTDI% & v SE
FEIZBWTHIR L T2 (Table 16), C.1.5
TSEIEDE R T < 72 DA A3
Sz Dix, SEIE TIEENZEXROMENRTE
MRENTZD, v b v 7 AOEBEEZZ T
TWAHHEEMERHEESR SN, 2D X H Rz
EMD, REMREEREHIERZA TN
Ko, v bV w7 2RI T DK E L
T, 2EME L7z, HER & LT, BESHT
D FJ w7 ZFEXKE LTHIMEND
PEGRABRIZH T OWTRE LT,

ZORER, TDIEIZB W T, IflzhRny
ey b LT, AFHC R 2PEGO &
DI TlE ol BB XN
(Fig. 8), SEIEIZ BN TITM S O EFREL
23a) B U AR ME E O IR E N R
L BGITE T OMEIRN B -7 (Fig. 9),
PEGO A EIZ X 5 TDIER L OSEEDO T
B ClE, M S 7-DnBP¥s L O'DEHP
D BN ZERINEE DOSE/TD 23 PEG# L ©
BEIE. TNEFN1.238 L N1.2472 572D
W2kt L, PEGHEFEATIHL14B X TU1.156E



720 \PEGHTEANIC L 0 20 =R /I Z 5
iz, 7272 L, PEGHE AL, HEEDOIGY,
HBWE~OPFERLIE LD E DOJRRIC /2%
AREME D B BT, IRINFIER L OENS
BOME L2 D,

2(EH & LT, ZHvE CNEEEEM ST,
FERNZEREE LB L TV 23,
WNEIEEEIZ b~ b v 7 AR % 1EH
S CTHIENSHE N ESND Z & &
FEL. WNEMZEHEY)E O BRI Z R USNH & |l
INCE T LTz, £ OfEF, i S #v7-DEP,
DiBP. DnBP. DEHPO4AW/E TV 1L &
EHDOSE/TDHA S E S 47 (Table 17),

C.2 ZFHmAHDSEWEDHESL
C.2.1 RIESEMHDOHEE
FATIFFETIX. 2R T &7 T Fig.
10 (RTHTLELD 7 1o — 245 L7278, 3k
RPEAT 5 2 S PEREAMN CIX S NI FR S HE A
RESNTWVD 3WEIZIRETHZ L &L,
WESRMEZEMEE L, 2B, Wol&EIT 1
L/min T 24 K] Gt 1440 L) #48& L=,
oA 3 MEOHDOREETIE, A¥ET 4
NE—LOEBIC LR TH a7k flifEn
SINTWle®d, BERRET 4 AZI1I2X5
HEICBWTIERET 4 VX —DOEH% &
DT, o, WEMEEMEIZIT~ L A b
U -ds 2 LT, BlExS% 34
BizT 52 L, BEEEATIRSNTND
e Zuane VR A-dio ZFEHTHZ
L, Znicky, ~ A MY -ds &
Db~ My 7 ZNREHERT 52 L AA]
BETd» o7~ (data not shown), 7 z/Lt°Y
AAL 7B VKRR -dio TIEERA A
£V LHERA A DT BREOIRNT Z 7
AV MM A THLN, dIED m/7~=197 D
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TIT A M AU EFEORD, d 1KHK
DT TITAY TN BV EYRAD
EREICEELE KT Z L2 REET 570
|\~ Table 4 DfEZEEH L7-,

C.2.2 ENVI-18 DSK |2 & 2 F ik
(1) HHFEORE

PERTDOFEHREEL T HW TV 72 Empore 7
S ATIVITHMERN D o722, Tz A
TEILFICANTT & oA TR TH
S7275, ENVI-18 7 ¢ 2 7 1 T3l A3 4
LW 0 ==t Z L RREETH - 7,
FIOANL D ET 5 &, BABROEY
KuaglEglRoFTZENnFRINTTD,
47Tmm 7 4 A7 PIE D 100mL B ——
ZHWTHIHEEZITO 2 & LT,

HEZDODT 4 A7 NLOT & h Uil
Wethtz 3 AR L, BIUCEA R L
(Fig. 11), 2 [MlOfH T +43 72 R R &
ns&E2ZbN, 7 bR 2
Bl & L7,
(2) #EE D LOD 8L ULOQ

5 ng/L IRAHEHER % 5 [Al#k VKL GC-
MS (2 EA L, BHINZRED o © 3
Z LOD, 10 {%%# LOQ & L7z, ZDFER,
LOD |37 u/L U AR AT Llpg/L, 7=/
THNTT0.96ng/L. XA TV T 0.22
ng/l L7280, LOQ 17 /LB VKA 3.6
pg/L, 7=/ 77 32 pglL, XA 7
/> 0.73pg/L L7z o7-, 20 LOQ #HEE
L7 BlI B CRPIREICHE TS, 7 m
VB Y R A 2.5ng/m3, 7 =/ T HNT IR
2.2ng/m3, ¥4 7/ 1% 0.561ng/m3 &7
v, FEEHE (i 1 ug/ms, 33 pg/ms,
0.29 pg/m3) O 1/10 JE A 5312 LT



Wiz,
(3) WA LickiT 3 &EM

FEEROBYL TOREHRRUZ VTR, &
BEOEEUE . 53T B AR £ CTHRIEEA DN FEIRIC
EPID T —ANSZNEBEIND, $72,
oS & TR 556 T HIRER 41T
RS RIZIVTV D IRFEIL ARV, & 2T
R L OVEIRRIFIZBT 5 3 WEDOZLE
PEZ T Lo R MR F oS, 7 nb
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Table 1 #ASHEBIICIBWTRIERG & LTe 7 XLkt AT )L

Phthalate A C D
Dimethyl phthalate DMP C,,H;,0, O

Diethyl phthalate DEP C;,;H,,0, O O O
Dipropyl phthalate DPrP C,,H 50, O O
Diisobutyl phthalate DiBP C;3H,,0, O O
Di-n-butyl phthalate DnBP C,;H,,0, O O O
Di-n-pentyl phthalate DnPP C,gHy0, O O
Benzyl butyl phthalate BBP  C,yH,,0, O O O
Dicyclohexyl phthalate DCHP Cy,Hy50, O O
Di-n-hexyl phthalate DnHP CyH;5,0, O O
Bis (2-ethylhexyl) phthalate DEHP C,H3;0, O O O
Di-n-octyl phthalate DOP CyHs50, O

Diisononyl phthalate DINP CyH,0, @)

Diisodecyl phthalate DIDP (CyH,0, O

Number of target phthalate 8 9 9

O: Target compound for each laboratory
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Table 4 £ il 3 WE O HIE S
Instrument TRACE-1310, TSQ-8000
(Thermo Fisher Scientific)
Inlet mode Splitless
Inlet temperature 280°C
Injection volume 2 ul

Column

Column temperature

Tonization mode

Ionization voltage

VF-5MS or DB-5MS (Agilent)

0.25 mm 1.d.X30 m, 0.25 um

50 °C (2 min)—35 °C/min—120°C
—6 °C/min—310°C (2 min)

EI

70 eV

Ton source temperature 230°C

Quantitative ion / Qualifying ion (m/z)

Fenobcarb
Diazinon
Chlorpyrifos
Chlorpyrifos-d;,

121 / 150
179 / 137
314 / 197
324 / 200
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Table 5 (a) TD i£3B KUY (b) SE IEIZI5 1T 2 AHEB O 1 EEHR G

(a)
A B C D
Cur‘z‘;;‘nge 0.5-10 1-30 0.15 550
Coefficient of correlation
DMP 0.997 1.000
DEP 1.000 0.999 1.000 1.000
DPrP 0.999 0.998
DiBP 1.000 1.000
DnBP 1.000 0.999 1.000 1.000
DnPP 0.999 0.994
BBP 0.995 0.997 1.000 0.991
DCHP 0.998 1.000
DnHP 0.998 0.998
DEHP 0.998 0.999 1.000 1.000
DOP 0.999 0.998
DINP 0.999
DIDP 0.998 0.998
Blank column: not determined
(b)
A B C D
Cul(”rvrfgﬁ;‘ge 0.05-2 0.02-0.5 0.15 0.1-1
Coefficient of correlation
DMP 1.000 1.000
DEP 0.999 1.000 1.000 1.000
DPrP 0.999 1.000
DiBP 1.000 1.000
DnBP 0.999 0.999 1.000 1.000
DnPP 0.999 1.000
BBP 0.998 0.999 1.000 0.999
DCHP 0.997 1.000
DnHP 0.999 1.000
DEHP 0.996 0.999 1.000 1.000
DOP 0.999 0.999
DINP 0.999
DIDP 0.998 1.000

Blank column: not determined



Table 6 F&R D 123010 D EM OB & TR

(a) TD &

5~50 ngDIRER . EAFITHY

AR BEE BHTRE
WHE 90~110% LI : © 0~10%LLA: © wa
80~120% 1P : O e 10~20%517: O |52 H%E
80K #or120%7#8 : x 20%% i : X
DEP 99.1 ~ 101.1 © 0.5 ~ 3.4 © ©
DPrP 92.1 ~ 107.5 © 0.9 ~ 3.4 © ©
DiBP 99.1 ~ 101.0 © 0.6 ~ 3.3 © ©
DnBP 99.0 ~ 101.1 © 0.8 ~ 3.5 © ©
DPP 85.9 ~ 114.3 O 0.7 ~ 3.9 © O
DnHP 84.9 ~ 117.3 O 0.9 ~ 3.1 © (@)
BBP 99.5 ~ 100.5 © 1.0 ~ 3.3 © ©
DCHP 90.9 ~ 109.2 © 0.7 ~ 2.4 © ©
DEHP 98.9 ~ 101.3 © 0.6 ~ 3.1 © ©
(b) SE £
0.1~1 mg/LDIRER. EAFITHY
AR BE BHTHRE
MH 90~110%LLA : © 0~10%LAR: © wa
80~120% LA : O s 10~20% 1R O |7 ¥l
80K Hor120%i#A : X 20%% i : X
DEP 99.6 ~ 100.5 © 0.2 ~ 2.9 © ©
DPrP 97.5 ~ 107.6 © 0.1 ~ 3.8 © ©
DiBP 96.7 ~ 110.2 O 0.1 ~ 3.6 © ©)
DnBP 96.3 ~ 111.5 O 0.4 ~ 3.7 © O
DPP 97.6 ~ 106.0 © 0.7 ~ 5.5 © ©
DnHP 96.2 ~ 110.7 O 0.9 ~ 3.1 © (@)
BBP 99.6 ~ 100.4 © 0.3 ~ 3.1 © ©
DCHP 99.8 ~ 100.6 © 0.5 ~ 3.7 © ©
DEHP 97.9 ~ 100.5 © 0.1 ~ 3.6 © ©
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Table 7 PEBEEAEE O fFcadifb O B

(a) TD {EIZ351T 2 M i O AR M LL

OB 4 DYMED dEERAW L&

@—2(CDnBP-d4x ALz & =

B—EICDEHP-d4Z L= & &

2

2

2

SBITES & (2= 2= 2
= EEICAL RERE 09980 TEEICAWL RERI 09980 EEICAHAL RERE 09980
fodk* (r? (r=0.999) 7=dtk (r? (r=0.999) f=dif (r? (r=0.999)
LLEA? kA7 K7
DEP DEP-d4  0.9999 O DnBP-d4  0.9994 O DEHP-d4  0.9962
DPrP  (DiBP-d4)  0.9958 DnBP-d4  0.9973 DEHP-d4  0.9993 O
DiBP DiBP-d4  0.9999 O DnBP-d4  1.0000 O DEHP-d4  0.9978
DnBP  DnBP-d4  0.9999 O DnBP-d4  0.9999 O DEHP-d4  0.9982 O
DPP  (DnBP-d4) 0.9875 DnBP-d4  0.9875 DEHP-d4  0.9926
DnHP  (DnBP-d4) 0.9825 DnBP-d4  0.9825 DEHP-d4  0.9884
BBP BBP-d4  0.9997 O DnBP-d4  0.9987 O DEHP-d4  0.9997 O
DCHP (DEHP-d4) 0.9957 DnBP-d4  0.9912 DEHP-d4  0.9957
DEHP DEHP-d4  0.9998 O DnBP-d4  0.9993 O DEHP-d4  0.9998 O

BEs (ng) 1 2. 5. 10, 25, 50
FEEICAVWAZdE QI22WTiE, ER2PEOJEEZRAVTWSEEIE () TRLE

B EAMTEER

(b) TD IEIZHBIT S

—~ =

JE B

OO ELRE O FLie

BITE X R

OB A DYWED d kAW L &

@—2(CDnBP-d4x AL - & =

B—fEICDEHP-d4x FL - & &

e D B5E e e EE e e 5E
Y EEICHAL E2E* 5%LL50 EEICAV E2E* 5%LLO EEICAL E2E* 5%LL50
A 08 pemo T 0 g P MO o
DEP DEP-d4 4.72178 O DnBP-d4  4.6552 O DEHP-d4  4.5272 O
DPrP (DiBP-d4)  4.7552 © DnBP-d4  4.7326 O DEHP-d4  4.7236 O
DiBP DiBP-d4  4.6648 O DnBP-d4  4.6746 O DEHP-d4  4.5688 O
DnBP DnBP-d4  4.6180 O DnBP-d4  4.6180 O DEHP-d4  4.4898
DPP (DnBP-d4)  4.0016 DnBP-d4  4.0016 DEHP-d4  3.9756
DnHP (DnBP-d4) 3.7688 DnBP-d4  3.7688 DEHP-d4  3.7236
BBP BBP-d4 4.9616 © DnBP-d4  5.0292 © DEHP-d4  5.0050 ©
DCHP (DEHP-d4) 4.2070 DnBP-d4  4.2382 DEHP-d4  4.2070
DEHP DEHP-d4 4.8172 © DnBP-d4  4.9064 © DEHP-d4  4.8172 ©

FEEICAVWRdE OI>0TiE, BA2PEOdFRERAVTL2HAIE () TRLE
*TEEME : SngDIREY > TV & BEIAE L 7 F M8
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Table 7 (%) WHSEHEDTTORE OB

(c) SE {EITH1T % M i O ER M LL

Q&4 DHBED diEERW L & @—1E(ZDnBP-d4Z L /- & = B®—1EICDEHP-d4x AL /- & =

BIES R r2= (2= (2o
wE  EEICAL RERE 09980 EEICAL RERE 09980 EEICAWL REREK  0.9980
fodff* (r®  (r=0.999) Ffodfk (r? (r=0.999) 7=dfk (r? (r=0.999)
BEMm? K Em? K Em?
DEP DEP-d4  0.9996 O DnBP-d4  0.9986 O DEHP-d4  0.9998 O
DPrP (DiBP-d4) 0.9997 O DnBP-d4 0.9998 O DEHP-d4 0.9984 O
DiBP DiBP-d4  0.9996 O DnBP-d4  0.9997 O DEHP-d4  0.9979
DnBP  DnBP-d4  0.9991 O DnBP-d4  0.9991 O DEHP-d4  0.9964
DPP (DEHP-d4) 0.9994 O DnBP-d4 0.9990 O DEHP-d4 0.9994 O
DnHP (DEHP-d4) 0.9979 DnBP-d4  0.9990 O DEHP-d4  0.9979
BBP BBP-d4  0.9992 O DnBP-d4  0.9973 DEHP-d4  0.9990 O
DCHP (DEHP-d4) 0.9996 O DnBP-d4 0.9983 O DEHP-d4 0.9996 O
DEHP DEHP-d4 0.9996 O DnBP-d4  0.9960 DEHP-d4  0.9996 O

BE& (ug/mL) 0.1, 02, 04, 1.0 B4 : BER
*EEICAV dE OIC2WTiE, EA2PEDdEZRAVWTWEEAIE () TRLE

(d) SE {EIZ31T 2 Bl D EJE o b

D4 DMED dEERW - L & @—1£(ZDnBP-d4% B /- & & ®—1£ICDEHP-d4% AW/ & &

AR - aE nE
T EECA EEE EECA EEE
PR T Gwmy T T Gamn PO T gy RO
10% WO 10% WO 10% WO
DEP DEP-d4 0.1062 © DnBP-d4 0.1082 O DEHP-d4 0.1316
DPrP (DiBP-d4)  0.1144 DnBP-d4 0.1165 DEHP-d4 0.1375
DiBP DiBP-d4 0.1176 DnBP-d4 0.1196 DEHP-d4  0.1375
DnBP DnBP-d4 0.1198 DnBP-d4 0.1201 DEHP-d4 0.1394
DPP (DEHP-d4) 0.1100 O DnBP-d4 0.0862 DEHP-d4 0.1100 O
DnHP (DEHP-d4) 0.1197 DnBP-d4 0.0981 © DEHP-d4 0.1197
BBP BBP-d4 0.1067 O DnBP-d4 0.0913 @) DEHP-d4 0.1153
DCHP (DEHP-d4) 0.1077 O DnBP-d4 0.0840 DEHP-d4 0.1077 O
DEHP DEHP-d4 0.1054 O DnBP-d4 0.0802 DEHP-d4 0.1055 O

*EEICAWZAE DIV TiR, ER2PBodE2BLTWEEEIX () TrLT
TFEME:0.1ug/mLOEEY > 7L AESEEIE L /- FHE
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Table 8 RS LOD & X UPLOQ

(a) F%BE9 A_TD 1%

P #fEBlank_1F1H | #:{FBlank_2[FH
ne LOD LOQ LOD LOQ LOD LOQ
DEP 0.24 0.79 0.55 1.1 0.33 0.48
DPrP 0.14 0.48 = = — —
DnBP 0.14 0.46 1.5 4.5 1.0 3.2
DnPP 0.093 0.31 = = — —
BBP 0.67 2.2 — — — —
DCHP 0.37 1.2 = = — —
DnHP 0.11 0.36 — — — —
DEHP 0.72 2.4 1.5 3.1 0.62 1.1
(b) H%E3 A_SE %
mgllL e E:EBlank 1[0 H E:{EBlank 21 H
LOD LOQ LOD LOQ LOD LOQ
DEP 0.0021 0.0069 0.0030 0.016 0.024 0.037
DPrP 0.011 0.038 — = = —
DnBP 0.016 0.052 0.019 0.16 0.0050 0.090
DnPP 0.038 0.13 — = = —
BBP 0.0045 0.015 — — — —
DCHP 0.025 0.082 — = — —
DnHP 0.022 0.073 — — — —
DEHP 0.028 0.093 0.053 0.069 0.088 0.10
(c) #&R9 B_LOQ
(ng) TD SE
DMP 0.8 0.00
DEP 0.6 0.00
DnBP 0.5 0.00
BBP 1.5 0.01
DEHP 0.6 0.01
DOP 1.9 0.01
DIDP 0.6 0.01
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Table 8 (fix) #4890 LOD 5 L 1U'LOQ

(d) #R D_TD %

7 BIUBRERK TRBEDEEY 7 (2ng) OB VIR LEIERR
PEBEHLZI00EEL3 o B (EEHFE2- gD EXMTITHRERZER)

EAT (ng)
EEHBE-IngEAfTITRER
EETRECEH BHEFMEOEH
7o e BEACIAE mesoims  7ooowmm SEAUZE
(n=5) ™ (n=5) p % E1E (2ng) (n=3) @ (n=3) P
100 & 100 & 301 30 iE
DEP 0.56 0.95 2.00 0.17 0.29
DPrP 0.46 0.62 2.00 0.14 0.19
DiBP 0.51 0.83 2.00 0.15 0.25
DnBP 0.64 0.87 2.00 0.19 0.26
DPP 0.23 0.53 2.00 0.07 0.16
DnHP 0.19 0.48 2.00 0.06 0.14
BBP 0.00 0.49 2.00 0.00 0.15
DCHP 0.25 0.85 2.00 0.08 0.26
DEHP 1.55 0.96 2.00 0.47 0.29
(e) #E9 D_SE ik
TV BIUBRERET AEEDEEY 0.1 ug/mL)D#EYRLEIE
BENICEHLAI00EL30E (EEEBEN01~1ug/mLOEERZFER) S (ug/mL)
FEHEE1-1ug/mLESE
FTETRENEH EHIREREOEH
75 oame Ton OB REROIEE o gpe RESOINE
(n=5) @ (0.1 pg/mL) FREE | (n=5) o (0.1 ug/mL)
BlEE (n=5) @ (0.1ug/mL) BE®E (n=5) o
1001E 100 1E 3018 3018
DEP 0.002 0.027 0.100 0.000 0.008
DPrP 0.000 0.027 0.100 0.000 0.008
DiBP 0.002 0.027 0.100 0.001 0.008
DnBP 0.004 0.018 0.100 0.001 0.005
DPP 0.000 0.036 0.100 0.000 0.011
DnHP 0.000 0.029 0.100 0.000 0.009
BBP 0.000 0.029 0.100 0.000 0.009
DCHP 0.000 0.034 0.100 0.000 0.010
DEHP 0.007 0.038 0.100 0.002 0.011
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Table 9 HHEEHCBITHF v U —A— X—D5

(a) FERE A

ENE REE
Std 10ng DUMMY  @f§t(%) | Std 10ng DUMMY  fifst(%)
DEP 1059617 8358  0.79 896014 6536  0.73
DPrP | 1552145 565  0.036 1337505 4334  0.32
DnBP | 1691076 43907 2.6 1501928 31274 2.1
DnPP | 1519819 7723 0.51 1289822 7487  0.58
DnHP | 1336657 11071 0.83 993829 7046  0.71
BBP 305631 1926  0.63 212651 1465  0.69
DEHP 531742 7906 15 452437 11591 2.6
DCHP 467028 1553  0.33 543855 3044  0.56

(b) #%B4 B

Area ratio (n=3) Concentration (ng/m®)
kara2/karal kara2/std 1 ng flow 100-10 mL/min
DnBP 1.8-5.7 0.27-0.31 2-20
DEHP 1.6-2.4 0.33-0.43 2-30
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Table 9 (ftx) FHERICK T DF v U —F— N—DMES

(c) F&BE D 1235 1T 2 SRRSO RIENEFF

No. 1 2 3 4 5 6 7 8 9 10 11
FHIA e KIRE 50ng  BL-0 STD1ng STD2ng  STD5ng  STD10ng  STD25ng STD50ng  BL-1 BL-2 — —
FFIB : f K E100ng  BL-0 STD1ng STD2ng  STD5ng  STD10ng  STD25ng STD50ng STD100ng BL-1 BL-2 -
RHIC . K RIEAE200ng  BL-0  STDIng STD2ng  STD5ng  STD10ng  STD25ng  STD50ng STD100ng  STD200ng  BL-1 BL-2

(d #EID IcBITDF v U —F— S—DAR I

BL-1 (RKIREDEREY > T OEBICHEE L ZRBRY > 70) omEL (%)

£ R FIDSTD 1ng D

% %A DSTD 2ng @

% ZH|DSTD 5ng D

BRI D g s i O

iﬁﬂ;};zg%% HAE & O Fo RS & O PEig HRE & O L H A & 0 Pl
=}
h FAHIA % 5IB F5C RAFIA R 5B FFC FAHIA F#51B FRFIC RHIA F 5B EYi
1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng
DEP 51.5 90.1 167.3 26.5 47.2 84.4 11.1 19.6 38.6 0.9 0.8 0.7
DPrP 42.2 79.9 167.9 19.6 39.4 79.6 7.0 14.6 32.0 0.3 0.4 0.3
DiBP 47.8 85.2 152.3 24.4 45.4 76.9 9.9 18.4 34.6 0.7 0.7 0.5
DnBP 55.1 102.2 131.9 30.3 58.1 69.7 13.0 24.9 33.7 1.0 1.0 0.5
DPP 52.5 93.9 180.0 23.9 47.9 86.0 8.6 17.5 33.8 0.3 0.3 0.2
DnHP 82.0 151.1 254.3 36.9 76.8 118.1 13.8 28.5 47.6 0.4 0.4 0.2
BBP 145.2 231.0 409.4 68.0 120.6 207.9 26.4 47.5 91.5 1.5 1.4 1.0
DCHP 121.7 251.2 416.7 53.9 125.9 197.4 19.5 44.8 78.4 0.7 0.8 0.5
DEHP 124.2 207.6 349.6 79.6 142.0 211.5 38.0 67.3 105.0 2.7 2.4 1.3
BL-2 (FKREDEAEY » 7L D2 % ICHIE L 22 By o L) omfEk (%)
HFRHNDOSTD Ing D HFRHNDOSTD 2ng D % R DSTD 5ng O R O B A s o
@'J?t@’;g% AL L O b R & o e i RE & O ek RS & o b
B FAHIA F%1B FR5C RAFIA R 5B RFlC FHIA F#51B FRFIC RHIA F 5B EYie
1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng
DEP 31.6 52.1 107.6 16.3 27.3 54.3 6.8 11.3 24.8 0.6 0.5 0.4
DPrP 23.2 43.4 98.1 10.8 214 46.5 3.9 7.9 18.7 0.2 0.2 0.2
DiBP 29.3 51.1 98.4 14.9 27.2 49.7 6.1 11.0 22.4 0.4 0.4 0.3
DnBP 34.7 70.2 87.3 19.1 39.9 46.1 8.2 17.1 22.3 0.6 0.7 0.3
DPP 23.5 41.8 77.3 10.7 21.4 37.0 3.8 7.8 14.5 0.1 0.1 0.1
DnHP 32.0 65.6 107.4 14.4 33.3 49.9 5.4 12.4 20.1 0.2 0.2 0.1
BBP 57.9 107.1 180.6 27.1 55.9 91.8 10.6 22.0 40.4 0.6 0.7 0.4
DCHP 44.0 90.0 149.5 19.5 45.1 70.8 7.0 16.1 28.1 0.3 0.3 0.2
DEHP 70.4 103.1 155.3 45.2 70.6 93.9 21.6 33.4 46.6 1.5 1.2 0.6
(2%) BL-0 (A=Y o 7V OEFNTHE L2 ZERBRY > 7)) omeEt (%)
£ RHIDSTD Ing D % RHIDSTD 2ng D % FRBIDSTD 5ng O B O fig v B R D
HTEX % HRE & o He R & O Mg R & O b R & O He
W FEVERS IRMERS FRVERS]  ARUERSI FEUERAI FEVERSI  ARYERZ| FEYERY| FRUERS]  FEUERSI FEVERZ] ARMERZ
A B C A B C A B C A B C
1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng 1~50ng 1~100ng 1~200ng
DEP 15.2 13.3 16.1 7.8 7.0 8.1 3.3 2.9 3.7 0.3 0.1 0.1
DPrP 1.9 2.6 7.0 0.9 1.3 3.3 0.3 0.5 1.3 0.0 0.0 0.0
DiBP 11.5 14.7 14.8 5.8 7.9 7.5 2.4 3.2 3.4 0.2 0.1 0.1
DnBP 22.1 49.3 26.3 12.2 28.0 13.9 5.2 12.0 6.7 0.4 0.5 0.1
DPP 1.8 2.7 6.2 0.8 14 3.0 0.3 0.5 1.2 0.0 0.0 0.0
DnHP 2.0 3.7 6.8 0.9 1.9 3.1 0.3 0.7 1.3 0.0 0.0 0.0
BBP 5.7 6.4 9.9 2.7 3.3 5.0 1.0 1.3 2.2 0.1 0.0 0.0
DCHP 0.5 0.0 4.4 0.2 0.0 2.1 0.1 0.0 0.8 0.0 0.0 0.0
DEHP 51.1 54.1 43.4 32.8 37.0 26.2 15.6 17.5 13.0 1.1 0.6 0.2
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Table 10 () TD £ LY (b) SE VEIZI51TF 2 iRIN[EIIGGER

(a)
B C D
Addition (ng) 20 0.5 50
Concentration
5 0.14 0.035 0.69
(ug/m°)
Left column: Recovery (%), Right column: RSD (%)
DMP 90.3 2.6 95.6 7.2
DEP 96.8 0.2 99.1 1.8 97 2.1
DPrP 113 1.8
DiBP 98.8 0.40 96 1.9
DnBP 99.1 1.8 97.0 2.9 96 1.9
DnPP 119 1.6
BBP 111 17 96.3 11 94 7.4
DCHP 107 0.6
DnHP 122 1.6
DEHP 97.7 4.1 99.3 3.2 98 1.3
DOP 100 12 94.4 7.2
DINP 94.3 8.3
DIDP 98.0 0.6 95.9 11
Blank column: not determined
(b)
B C D
Addition (ug) 0.5 2.5 4.0
Concentration
5 0.12 0.58 0.93
(ug/m”)
Left column: Recovery (%), Right column: RSD (%)
DMP 106 2.6 101 3.9
DEP 103 2.5 102 6.5 101 2.6
DPrP 113 2.8
DiBP 103 8.0 104 3.2
DnBP 97.5 1.4 99.0 7.3 107 3.0
DnPP 129 5.4
BBP 105 2.5 97.7 6.5 109 3.5
DCHP 107 4.0
DnHP 119 5.1
DEHP 100 2.0 98.8 7.2 106 3.3
DOP 127 3.0 95.2 7.3
DINP 94.9 4.6
DIDP 95.4 2.5 92.1 5.4

Blank column:

not determined
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Table 12 TenaxGR % /=N ZEXOHHE

Concentration (ng/m®) Ratio
L SE TenaxGR | o <GRISE
TenaxGR | TenaxTA /TenaxTA
DEP 175 136 181 1.28 0.97
DnBP 811 714 870 1.14 0.93
DEHP 250 199 206 1.26 1.21
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Table 13 V> 7V L R T OE N X A ERED 7 H

(a) SP 208-1000Dual Z W /=i (ng/m?, n=2)

1 2 Average
DiBP 16 17 17
DnBP 40 41 40
DEHP 59 68 64

(b) PMP-001 % HW /2% (ng/m3, n=2)

1 2 Average
DiBP 15 14 14
DnBP 38 35 37
DEHP 80 84 82

(c) 4 1T O FH4fEds LU RSD

Average RSD
(ng/m® (%)

DiBP 15 9.5
DnBP 38 6.1
DEHP 73 16
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Table 14 (a) TD {£#5 L ONb) SEIEICI T 2 S4B D ENIRE O E

(a)

=N
==X

[

Sampling
Number 2

w
N
at

o o0

DMP

DEP 115
DPrP —
DiBP

DnBP 1617
DnPP —
BBP —
DCHP —
DnHP —
DEHP 231
DOP

DINP

DIDP

154

1191

248

199

171

116

174

166 168 150

138 157 111

17
40

12
30

14

16
36

41

57
580

810

40

50
310

570

Unit: ng/m®

Blank column: not determined

— not detected

(b)

Sampling 1
Number 2

w
N
at

w |0

DMP

DEP 80
DPrP —
DiBP

DnBP 1460
DnPP —
BBP —
DCHP —
DnHP —
DEHP 299
DOP

DINP

DIDP

80

1564

302

166

189

93

157

172 143 158

168 179 158

14
34

13
39

18

21
47

980

700

Unit: ng/m®

Blank column: not determined

— not detected
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Table 15 &K&EI D=L D SE/TD kt

A B C D
1 2 1 2 3 4 5 1 2 3 1 2
DEP 0.69 0.52 - 0.93 1.28
DiBP 0.84 1.10 1.33

DnBP 090 1.31 0.83 080 1.04 085 1.05 0.84 131 1.32 1.27 1.23
DEHP 1.30 1.22 1.10 091 1.22 1.14 1.42 1.27 152 1.22 1.21 1.24

Blank column: not determined

— ! not detected
Cl:>1
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Table 16 FEWNZEXIBERIT X 2 ERE D2

A

o AR E R SE/TD
(%, n=2) .
ratio
SE TD

DEP 109 103 1.05
DiBP 122 90 1.35

DnBP 128 94 1.36
DEHP 121 112 1.08
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Table 17 WHEMEEMEOWRINS A I 712Xk % SE/TD tho 7R

(a) TD {EITH 1T D% ININTS K ORTAIN D Hos

waA BRI gk

(ng/m? n=2) ratio

DEP 18 17 0.94

DiBP 21 20 0.96
DnBP 47 46 0.97
DEHP 75 68 0.91

(b) SE {EIZB T 2% IINE X OHIERINO Lk

BN BRI mi4%

(ng/m?®, n=2) ratio

DEP 14 16 1.11

DiBP 16 17 1.09
DnBP 36 37 1.05
DEHP 61 70 1.13

(c) SE/TD iz BT 2 % IINE X ORI O L

SE/TD
‘A A
DEP  1.28 1.08
DiBP  1.33 1.18
DnBP  1.32 1.22
DEHP 122  0.98
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3. EREARILELEVMOAESE

ST DMIE AR, BENZELAFO MV ooy m-, p-F ULV TFARUE L AF L
NI auaXe B NOT NI TR ET D, BERNERORIUL, HEETICBIT 556 L
FEEEEICBTIGEOENENRR L FIECXL D, BEARREIUL. BHE (V) KOE=ET
L, W o@m M ELZ LS L, FHIT 5, EIAROEEEZZET D720, FIRHIAMR S ER
T2, Bt ORI IEIL, B AE — BB HE & OEARRE — BB EED 2T O FIERH D, W
THOBRBIE T A7 n~ 7T 7 —EHESHEN (GC-MS) &) L72AEEIZ L - THET %,

3.1 HE1E BEMERE-BERE-FTRIOY NS 71— BEEDNE

3. 1. 1 BAEHEDOHME

WA A2 Fe Il LT E I BN ER ROV E —EE THRS L, MENSWE 2 MET 5, itk
BEOORERNBYE #RECIHEHSE, 22X v BT U —F 7 AIZEALT GC-MS 12XV 778,
EETHI EaHARETEH, (1)

3. 1. 2 HE
(1) *4%2/7—1
BERSE, WIEEMELOY e — NWEDO 7 a~ N7 7 NMIEEZE TR0V E O,
(2) ZHiibR*R
HERSRE., WEEME LR O e — NEDO 7 a~ N7 7 DMIGEEZAE TR0V O,
(3) EE£YE
vz o-, m-, p-FL L, ZFAREBL RAF LY RXTVTaaXrB KNS R T
T 7 I 98% LA LD JIS HIMGERIEARR, X EFEL Eob o,
(4) ZBERK (1000 pg/mL)
KAAT7Z A2 (100mL) (ZHEAEM'E 100 mg 2R L, A ¥/ —)LZMAZT100mL &35,
Z DR 1 mL 1345 % OFEHEY'E 1000 ug 2 3te,  (E2)
(5) RBEEFEERZ (100 pg/mL)
BRI OZNETNO—ERE (ImL) Z A A7 7 A2 (10mL) [ZAI, A% —L&EHANT
10 f5ICAmRT 5, ZOWHE 1 mL 134 % OFEEY'E 100 pg 25T, (E2) (E3)
(6) NIZEYME (FILI -ds)
L v -dg IIAEE 98% LA E oD JIS BTSRRI, FoX 2 EFEL LD D,
(7) MIELEFR (1000 pg/mL)
AATZ7Z A2 (100 mL) ([ZHEEHEME 100mg ZFEFE L, A ¥/ — /L &MMxZT100mL &5 5,
(FE2) (E3) (x4)
(8) a4 — Y& (RF L -ds)
AT U v-dg ITME 98% LA E, F/F 2L FEL ED b D,
(9) a4 — MELEBRK (1000 pg/mL)
AATZ7Z A2 (100mL) 2V a5 — ME 100mg ZRFEL, A%/ —/L&EMZT100mL &3
bo ZOWWK 1 mL ixY a5 — MYE 1000 pg 2 5te, (FE2) (FE3)
(10) BMEERAR
HERSEWE ., NEEDWER N — NED 7 ua~ 7T AMIHEEZECR2NVED,  (E
5)

3. 1. 3 HEBIUVEE
(1) HHEE
27 ) a—% % v FEIFIRAELE (B8 5~10 mL L)

(2) =4 oBv) oo
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N 1~10 pL F7201F 10~100 uL 2350 L d b o,

(3) AREREE
AUEHRBCEE X, WiEE, ~A7r—ar bto—T— RUTROTAA—ZEZEHELZHO
MBHRY, ~A7a—ary bt —J— Ry 7 HAA=XTEKRLERo>THDHEHLOLH 5,
Biell 2 X 11T, B, REHERBREORENEWEES., REBEZHEHALTHLEV,
PUBHR UL E 3 D e BB+ 100 L CERICERT 5, slBHREBUC ST > THE L
WAL T2, IR DN & 2R+ 5,

V- vVarFa—7%
iR PRt

A

<~ A7 KRR

1 BURHR I E O 25

1) HEE  WE3I~4 mm BEON T AFITH—RBWHER 150 mg LELRTA LD, 72
XERI SR Lo a2 G T 5 b0, —FlEK21CRT, (E6)

fi (T R) 7—)b
W A5 #l

g
20

> —1 ] I —

X2 fHEE

2) BREBE  HMEFLLERCTELILONATTIABICRER B~/ XL VL ERTAL, Midie 3%
U VETHE 2 - b0, WA ESE L, R E TIEERA D OBRARRICERET S,
7)

3) YRA7O0—ay bO—5—: i&% 100~1000 mL/min O#iPH THIE T, REREITH LT
£10% LN OHIEREZHT 200, £7203. ZhEREUEOMEEZET DI HD, (ES8)
4) Ry T A4 ¥ 7T DEOEARXOKR 7 ¢, MBS % D 72 IREET 100~1000 mL/min D4

EIRENPHERTED LD, Fox, IRERZEU EOMEEEZET L LD, (E8)

5) HRAA—4 @AM E T RS EOMEEZA T O T, MERHENTRETHY, <
A7na—ay ha—7 —OEHEEE R E L IEFBT 2 REE AT 50, (ES8)

(4) AR BT NS T-EEHHE (GC-MS) (E£9)

1) GC-MS ¥&

a) BMELEAOD : 27V v FERIIATY v FLAFEANARER S D,

b) A5 LIERE - [EIRMOEE % 35~300°C O THIE TE 560, iz, MENRWE %
RISk 5 FIR 7 1 7T AHMERRFTBE/R & D,

c) NIL: NEL02~032mm, £ & 25~60m OIRFFA V RO LD TH-> T, WHIZY AF
RY aXH 5% 7 2 =-PAF R Y a A 0.25~1.5 pm OEE THRE
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L7=XY T —DT L, IR INEFRFEODBEEREREZET DD D,

d) 4123 —7—RE : BEE 200~300CRREIRESZ ENTEDLHD,

e) A4 R A 160~300°CIZROZ ENTE, A A ALEEITZ 70eV ERED H D,

f) HBHEE (MS) : B (%) A A4 1kik (E1VE) MNA[RET. BIRNA A/t (SIM) & L<
X &A1 A ¥ (Scan) T— RN A[HEZR H D,

g) FXUN—HR : ~U L% (HE 99.999 vol%ll b, 7£10) , 1 mL/min £,

h) BIEEEH  FUENSMEONMEHEEEO—FHlIFR1D LB,

K1 FHESGDEOWNENE B

BERNRME BHEHN
LT Y 65,91, 92
o-,m-,p-FL 91, 105, 106
IFILRUEY 65,91, 106
AFLY 51,78, 104
NRoTHroaRLEY 111, 146, 148
TESITHY 43,57,71
MLI > -dyg 70, 98, 100
AFL-dg 59, 86, 112

2) GC-MS DM DRE L HKIBRDEHE

3.
(1)

1)

2)

GC-MS Dotttk O —Hl % LLFIZRT,

717 MR E 1 40°C (1 Z3FEREER) — (5C/min) — 280°C (4 4y FEI%ER)
EADIRE : 250°C

ABHE AL : AUy b (RZ7VU v R 5~1:100)

A B —T = — RRE : 250°C

A A PR EE : 200°C

kMS ICE B EAEEDE (—7 4 u ) 7F LT I (PFTBA) £7233—7 4 m
nty (PFK) ) ZE AL, v ANZ —2 KOVfREE (& (m/z) =18~300 F2E OHiH T
1 BREA (amu) PLE) 22 000E BACIS CCAITE DI IET 5, BB IE RS B0 E A
REWIRAFT 5D, (GE1D

1. 4 RHEERMS L UHBRBROFR

AR EY

BB OBRIUT, ERNTIEHEBEONEE 2 Vi b WNNZESN 1 ATOF 3 AT OW T, £+

WEN 2 BT O8RS 5,

EFAELK DR

a) IMEEEITH T IHBOFEI (B4 30 BRI  FEHRECEE % VT 1 L/min B2 O
BT 30 MR ET 5, RBHREE, EBIXT L I EECEDE L%, miRE B L,
TEMERA D REREIC AN TN E CHRET S, (E12) (E13)  (E14)

b) BEEEICHITHHMOFE (24 BRI - SEHRBEEE % V) TR 12 100 mL/min
BREOFET 24 FEHEIT 5, sUBHREUE, EE X7V IBESE TEX L%, Wi a %
L, IEPERA O ARG R AN TONTREE CRITT 5, (FE12) (E13)  (HF 14)

ESRIWTSUY TN T T 7B E L CORBHOER LIZiiEE 2 Huv, sUBHREL

BAEZBRWT, ENZEROREHREU] OEE L [FRICREHEY, B0 H o, WE LI mMEE

IRREE O BRI IZ BRE O, Bk L CToie £ CRUBHREUE A ER & FERICIRIET 5, 20

BRI, 1 EBOEAREHREUCHS W T 13BN B L <X EHORBHRBUC BV TREHR D

10%F2 DB CET 5, (1 15)
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3) 2EAERBEE  HbHEI. ENO 2 WA OZEN 1 I TENZEN 2 BT O8I, 2 E=H
E=2) DEWEF-E 5, 2 BHUEDOTZO OFEHERIUL, 1 FEEOENFEEHRIUCE T 1R
BE U< i3 —#HOFEHREUZ B W TRUEHE O 10%FEE OSEE TIT 9,

(2) RERRAERAIEERERI DA

1) FRICKDEGIZERERIIORAR | IREAEERIR 2 RBRE R ORI W DA TR L,
R AIEAEERE RS 215, 722 21FE. 3. 1. 2 (5) ORBEWERKZ it
RETHEAR L, GC-MS OEEIZA O CIRAEMERE RS ZRET 5, ZOWKE 1 mL (2
PEEHEZRIE (1000 ug/mL) % 1pL Nz %, e —  WEEERAT 225G, aoicda s —
PEEVEPRHR (1000 ng/mL) % 1puL MNZ 5, ZOWRERERERET 5, (F3) GFE16) GF
17)

2) BEFMICKIECIZERERIDAR  IRAIEERKZFER T oMEE~RM L, M #EE
AT TREBRAIRGIEERE RSN AT 5, 2 x1E, 3. 1. 2 (5) OFEMEERE
bR #E Tl EAR L. GC-MS DEEICEOE CRAEMERE RV 2T S5, 20 1ul %,
M3IWRTEICTFEEZN L CEMEERT A 2BAH KD X5k LamEsc, ~17
oy UV EAWTERALRASEM, b LI, mNgERT 5, BRITEMEERT A%
47 30~100 mL D s T 3~5 3TV, EEMERIMEE 2 L%, 3. 1. 4 (3)
1) IR THIHEEZ 4TV, 5 PSR DR A Y B Ry 2 84 %, (1 18)

rRL L 3R T A

R VN l v aryFa—T7%
O ) ﬁ —— —
S /A=DI A IR T 7% R

X3 WERRERRT T 2% oE (7 19)

(3) ABRAZRDFAR

1) HAHESRKABRAROAL  HEE»OWARZMEALICEIO MU, R Z N, BEx
BB ERHET 5, 728 21E, ZHbRE 2mL 22 T 1REELLER & S HhH L2k, Wik 1
mL 25y B L, PAEWERIE (1000 pg/mL) 1 pL 2272 b0 aRBAksE 45, vyor—
BaEHT 56, MEENLOIY LW AERNICY 17— MERERHE (1000 pg/mL) 1puL %
Mz -t fHEEEZIT>, (200 FFE21)

2) BEISVORBRBROFANY KRB K HOMEZTLFE— 1 v FOMEFICHOWVNTS. 1. 4
(3) 1) LFEBOEELZ —HEOBEOH T 1 BILL TV, 81ET T 7 3Bk 2 i3 5,
(£ 22)

3) FSRIWTSUIRBRBRDAR : T~ LT7 T 0 7B OHEFICHOVWTS3. 1. 4 (3)
1) LREBEOBRIEEZITV., F TV T T v 7 RBREE 2T 5, (1E23)

4) 2EAERARBRBROFAR : 2 HEAEHAOMEFICONTI. 1. 4 (3) 1) LFEROEAE
2TV, 2 EE HRBRIEE 2R 5,

3. 1. 5 HHOAESLUVHRARPEENERE
(1) RERAEERERERIDATELER
1) BIE: 3. 1. 4 (2) CTHELLIEGEERERSIO 1L FREA GC-MS IZHEAL, 3. 1.
3 (4) 1) h) THRELEFUMENEWEOERRICKB TS 7 n~ M7 T LEGLET 5,
2) AENRYERSEBMOER: 3. 1. 4 (2) THELZBEAEEREZS ORI ES, A
ERTGEOFRIREICBITDRED 7 v~ N7 T Lk b L ICHIERSE O R %
BT D, (1E24)
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3) BIEXNEZMEOEERDRE : 3. 1. 3 (4) 1) h) THRELEKAERRWE DL B
D OIRERIERICHW S EREAE &R L HRAHEERERET 5,

4) REBOER : FWENEMEOEEAE &R NEEYEOEERE&RO Y — 7 mfg £ 72
=7 @mEOBERAERD, FOV—JEEEIZE— 7 & S Ok & B RETRYE DR
LI XV REREERT S, (E25)

5) TERBEEHLHERARAEERDLLDORE : KMEXNRWE O FE &HE &5 &R HE &KX
Louw NI AEREL, P EMEELEEY B E0omELRERET D,

(2) HHZESHBRIRDOAELESE

1) BIE: 3. 1. 4 (3) 1) TR LAZEBRIAKD 1 pL FJE % GC-MS IZIEAT D,

2) WRCEMEDHER: 3. 1. 5 (1) 3) THRT LEKREREWE O EENE 85 L iR
HEEKICL /a0~ NI 0%38 L, U—VHEBEF I —/ EBI0OMmELFENT 5,
(7 26)

3) BE: M INT-HFHENEME O EEMEEH ENEEYEOEEMNEEHO Y — 7 i E
=7 &S OERERD, 3. 1. 5 (1) 4) ICXVERLEBRERZHNT, EA
L7 BHE R OB T B T 2 B HERME OFRE (As : pg/ml) R 5,  (E27)

(3) BEIS VU HRBRDAIELEE
3. 1. 4 (3) 2) THBLIBMET 7 v 7RBREKIZOWTS3. 1. 5 (2) OEEELT
W, BHIERSBWEOEET T o fliERkD D, (1E28)

(4) FSIRUVLITSUOBRBBRODBELEE
3. 1. 4 (3) 3) THHELEFN AN T T I7HRBRIFKIZOWNWTSE. 1. 5 (2) OEE
ATV, TV T T o 7 RENAIRTTIC B A K RER G E OWRE 2R D, ABRIT 13
B EZBIE L, FBMEE ST~V T T 7 (At pg/ml) &35, (729)

(5) 2EAEARBRABRDATELES
3. 1. 4 (3) 4) CTHBLE 2 EMEHRBRBRIZCOWVWTS. 1. 5 (2) OEEEZIT-
T, FHERSBWEOREZRD D, (1 30)

(6) GC-MS EEDRERER
IREEMERE R OFNLHRBEOREDLOEZERY, 3. 1. 5 (1) 1) OBEEIT-
TREOEE MRS 5D, ZOMEIE 1 BIZ 1 RELETS, (31

3. 1. 6 ZERPEENDEH
3. 1. 5TCHELNEEELDS, RAEZHWTEKTOEKRENSYE DOWREELE T 5,

(As—At) xEx1000

C=
V x293/(273+t) x P/101.3
C : 20CIZBITHELKTOXKMESBMEDOREE (ug/m?)
As :  GC-MS IZ{EA L7=3REBRIEHE 1 O 5 R E XTI E ORE  (ug/mL)
At 1 BHESEWED TV T T 7 JEE (ug/mL)
BWET T o 7L RS L RS 2838 ET 7 v 7 EE v 5,
E : HHICHAWERKEE (mL)
V o TRAA—ZTHELHESE (L)
t o ARBHREEEF O OSKE (C) , BARBEREREHEZHHAL WD & EITik, BE
IR OFRKIE (C)
P REHREEFOEHKREIE (kPa) . BAAMBEEREF OLAICIE (P-Pw) ZHW 5,

Z 2T, Pw [ EEEHR IR O KU t TORFIKARKIE (kPa)

Al BAZIE = OREME %2 Z I E e T 5,

3. 1. 7 BRUETRESFIUVEETRENAE
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REAMER I O RARIRE (E& FIREATD) OBRAIEERE RFNZONT, 3. 1. 5 (2) OfHME
24T THIEM (A pg/mLl) ZRD, (As-At) [TAZRALT, 3. 1. 6DEEDEMA LY %
KEEZEIETS (AL, V=30L CGIEE) 72131441 (F{E) . t=20°C, P=1013kPa &%) ., 5
B EA2HE L TROFAERERZE (s) NHRAUTE Y . BHIE LY E DR H T RRE & OVE & TR
EEEHT D, 2720, BIET T 7O H2WE CTIXEET 7 o 72T L, IREIERERE RS
CEMET T U ED O, REWHFOEMEEZ AW CEET S, (1E32)

Z OWEIIEER O SNSRI 2R E LTSGR EMNES L Td 1 EELEST S,

T BRAE 3s  (ng/m3)
EETRME = 10s (pg/m®)

HARE & T IRME I EHMED 1/10 & 45,
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1

2

3

4

5

6

7

18
9

#10

11

w12

313
F14

w15

*16

*17

*18

AYEIL, FEE ITIRME L7 E X SR 2 M A CAIR T 2 72 OBt O Rl &2 K& <
TOHMERDHY . HEENEEE L TREFEDO R WIRERE AL FRR, HEE
DT T2 7 EIZHER D s, RO 7 7 U VT ENER TIRMEICEE T2 b dH
%o PERRMEIZ L0 BT OMBENFROWEIC L DWHENRRELRLZ L, HH
U O HMENGER 21T\, ZORINERIZONWTHRF L TBL BLERL S, 2B, L
AREBRVARI T 0 IR LIEN AIRE CTH 5, BEFEETIE, 22 TR HE L FkEOE
FEVERFEIE CE D58, B ERICE > TREZESKEZHBLTHL R, 2721, B
ETHE, EHRREEE RO HEHRBUC K 2 EIXRETH 5,

RN i b RFBE W TH BV, 72, UBHREUE, BAERIEL O GC-MS OFEMFEIC L
S THEREIZEZRLDOT, ZIIORLEEREZHRZICEHEZZ THRY, 612, ik
DOFFERERR (RAEEERK) #HOCTHRW, 72720, BERIESNTWVWIHLONREE L
A

AR BT LT BENESICELT 5720, HEFRAEE LV, R
R DM CHENT 285G, TN ENORENCR T 2 ARMEICEETHZ L,

W TIE7e <, WEETZAZHFERALTHLRY, 22X, @mlEERT A TERL TRK
JEIZR L2 EZE) R (1 L) OFEANAD SRR (1000 pg/mL) O—E & (100 pL) ZiEA
LTRAL, WEEDTZZMUTS, (Z0OF A | mLIZSEEYE 0.1 ng 28T, )
AR EHEALTHRY, ABLAMZEA LRI EREETHY , WEXSGLND
WENZ DWW TIX AR EIKSE T 0.01 ppm LA T, —E2{bRSE 0.05 ppm LA T, ZF2{bL/R5E 0.3 ppm
DUF. K53 ¥REE 2 ppm LA T (82 4-70°CLLT) CTHEEE 99.999%LL EDH DR E L,
il E LR 2OF vy a—VvTFa—T H—RUE—XT 7T 47, HAT v 7D
R T 2 —7 (Yo A7) | WERT =2—7 ERIRIEMER) . v 7~—T LK) vFO
ORBO-32 Small (¥4 Z1&M:KR) KT ORBO-101 (Carbotrap) “5743& 5,

W FERE~ 7 %27 MITEESPH CRIEE 300~700 pm) % AWV 5, Hifldho GL %A =
ADKGFEET 4 V2 — R OEHBIEORBESEZHNTH RV,

Ko7, ~A7v—ay b —7 =K A A= F3— K2 THEDRW,
KRSy IS+ B SRR, T A ORE K ONRESRMSITEEICREL TR, =
L, BRELEERMICBNT, MIEMSEHEOE - BNl EENWETHDLZ L&
HONLOMRT D, B, FVLUVEIAREME LTERT DO m-K W p-FL LDy
— 7 NEEL < TH RV,
KESLEZEEHOTH RV, £z, MEIZDOWTIE 99.999%LL EOH O EE LR
99.999% AW D H D A HT D LI EN W L2 FORRTHZ L,

B BOEERER 0 /T 5RF 2—=0 7 A v REMHTLZENZEE LU,
RELOBIUCZB W T, K ERER’ GO CGEEOEE FRIEZ FR5) &5
LNOGEIE, BRI ZHREREL T4, HAWVIIRIUEELZHML THLRY, 772
L. ELLDEABEIESSEHEOMBICERT DI L, £0. HEHSEWENEIZLY
FIRT D EFZEZ LN DRI, REFFOMEEZ T LV IEETERTLZ L,

TR (TR 5 A R OVZE U D AUl & PRl L s <,

EHR B IR E N E WA, 3. 1. 3 (3) 2) TRLEBEREZFEHALTCLEN, =
72 L. BIERSEMENRIBEICRE LW E2H N UOMRTHZ L&,
FATBRETFEENTORLTEY, BRNL VBN TOEWERENG N EEZLND Y
A, BENOMICEINCBITDE TV T T 7 B TRINT 2 Z EREE LU,
3 DR L RO A DEIZEB W CHRINEIGRER 217\, HIE SR O AR
N T70~130%Tdh D Z & 2R T 5, FIENZOHHZEZ HE. BEHRIZ3. 1. 4
(2) 2) OEERINC X DIRAEAERE RS ORME T HIETERT 5, 72721, [\
TN ZOHPEANIZH-TH 3. 1. 4 (2) 2) OFEERINC L 2IRAEEERE RS0
R T HIETHREREZER L TH R,

AREBRVAIRIC Y v 7 — N 2RI L7 BRICIE, BRI & BRI IR~ O U & & [6]—
BEOY S — MYEELTHRINT 5,

I A X 7 — L ZHWTH RV, £70, TIROMREBRIER Y — L& HNTH BRUy,
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#19

320

F21

22

H23

H24

w25

*26 :

*27

#28

H29

#30 :

31

B EZIRINT DB, V) YOS E R EENORERITEE TELALZ ENEE
LU,

IITERBEIC L D ATF L DOREMCEEMEL 725 (0% & 72 %) Gaid b, cOEra s
— M2 T 22 LT, BIGENSET L AREER S D,

B E S R DR BAF (FSINEIGGRERIZ B 1 B EILER A 70~130%) THivE, i
WIEOFEITMTE TR, F/o, AR &, WAEAERR LK Y 17— MMERERR ORI
BIMEETRVWS, EEOBICIZZOHNEGHICEET LI L, B, 62U O
TR N R K O v 7 — MRV IR & — B ' L 7o i &2 ERL L. iR & L
THRWV, ZORE, WEEMENPWAEANIRE LW L2ERTLIZ L, V—ILIZRE
LT VB 2 ikt S & HB8121%, v—v b —fICHhit 3 5,

IIMTEREE ) O BRI BB TIHR END Z XD DT, BET 70 7 2 —HORBRERE
ORTHR Ly 1EEFERT 5,

ZE KRB OHIEIC I 1T 5 —EOmfE (M — s Ol — SUBHR I —Fr B IR » —AifL e —
HE) ITBWT, MEEMEFWE CIHER SN ZERICBRE SN fEERH 50T, &
BHEREE O A B E I L CTRBROBEE A2 Z BT 5,

W E R R WVE I E N OFEERIR &2 O CTHER T 5,

m-LRp-FL L DODE—=IBGHEL WS, 1 2O —7 LR L TERLTH RV,
RERICB T 2R ERE (RINE) ICTHETLHZ &,

HERBIE O — 7 kT D2MOWE N D DB HW T 572 DITITH>BIETH 5, W
TE LT BRI BT 2 & E &5 & iR e B30 58 L3 B B R ERIRE & K& <y
e TV A EAIE. FEEEREZHE L CEERE B L mRAEEROME L%
BT 5, FEERIE U7 ERUR O 58 B L 2SR AR ERRIRE D 90~110% DN TZ - 7215
B ERREHI BT 2ESSME D — 7 DM LIOEBEZ T CWD AR S D =
Eirb, 7u~ NI T LEDR—=RT A VEOBHBRFR, MO T AT XD EREE B
T 5,
FENZEXHORERNRWEORE X, ZORBEDILNZ ENTREND D, E& ER%E
IR L TR ZEBNETH D, K OREMBIER LI-REMROH 28 %
LAV, M ERRI L ECREREHEMERL, EET 5,

BET 7 o7 WEITEREHAIE 2SN - TITW, 8ET 7 v 7 E % KRR IZHE L 72
HEEEE FIRMEZEB X 256 121E, FREOHEOEZITo 2%, BEMEL, BEY
T v 7 AR AR L T bR BRIAIR 2 ET 5,

HIEMNBEED N TNV T T JERERIET 7 v 7 EE % (LW AvVhEW) L At
HEAITIE, BETOBRTIERTE S 0L L TREORIERENOEIET T v 7 i
LBIWTIRELZHAET D, BEROHEEND IHEICIE, SHEUED NIV T T
il 2 JE U7 REOREHEMR 75 (s) 22 BROT-E R FIRME (10s 1 KREIEE~OWEE) A B
EREFRMEUTOREA, $RE 8TV T T 7 I X 5 EE FIRED BAAEE & TR X
DRELTH, REOWPEMN b7V T Z7 o 7 EIC L D ER FIREN EOSGEICiE, &
BrOREMENS N TRV T T 7 fEEZELSIWVTREZFHET 5,

Bk OBRREDI., TV T T U EIC X DR FIRES BAETE TR L v K&
<, SHICHREIOWPEMEN N7~V T T 7 EIZ LD EE FIRME X D /S WIEAIE. JHH|
ELTRABNET D, ZoOHA, BROFERZTD BRO -1k, FERBHRIUN BT 9,
ER FIRMEU EOREORIERSWE IR LT, WEMEY EFnEnoflEMORIC
£15%LL EOBE 03 H 25613, FAIREBWE LT, ZOREEZ T = v 7 LRI
179,

WARYEY)E O REE DR BEARER R DI L RES BRORNWZ L 2RI 5, o, NE
YEWE & D FE R D3 R B AR E R IR O FE X 123 L TR20% LN O EBN TH 5 2 & % 1k
WL, Ihzlx URENEHT L 5512, TORRKREZID REx, ZRURTORE %2/
WET D, BT, REFFFRICOWTIE, B FICES) GaE ., 1 BICRFREF 2
5%LL b, NEEHEYE & OFRHEFRLE £ 2 %L E) T 585A12F,. ZORKRZRY R,
ZNLIETOREL O FRIE Z1T 9,
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32

HIERZE OV IO E & TR B FIRIE L D KREWHAITIE,

OB YEZHER LT, AETRELL T E 25 £ 9129 %,
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3.

(#sft 2)
2 H2%k BEHERE-—MBRE-—ARIOI NS 74 —BENITE

3. 2. 1 REHEOHME

WA A2 Fe I LT E BN R L O RE —EaE TR L, ENSWEZMET 5, itk
B AR AEREE IS L, MBWAE T 20ENSEMEL XYy T U —I 7 ATEALT GC-MS (I
KOEE, EETDHZEEEARETS, GFE1) (GE2) (E3)

3. 2. 2 H=
(1) A92/—)L

(2)

(3)

(4)

(5)

(6)

(7)

(8)

BESEME R ONEEYE O 7 a~ N7 T AMIiEEZAE LRV O,

SEYME

MV o0-, m-, p-FL L, ZFNARBY RAF LY XTIV aXB UK R T
T A1 A NEHIEE 98% LA oD JIS MM E IR ARk, X2 ER%EU Lo b D,
ZAERE (1000 pg/mL)

HARAT T A2 (100 mL) [ZHEMEYE 100mg ZHEAE L, A%/ —L&Mz2T100mL &35,
Z OV 1 mL 13 2 OFEMEYE 1000 ug = 5Te, (F4)

BEEERRK (100 pg/mL)

BT D ENENDO—ER (1mL) A A7 522 (10mL) ([ZAfL, A% /) —LZHANT
10 AT D, Z OIIE 1 mL 1345 % OFEHEYE 100 ug 2 &te, (F4)

NIZEYME (FILI -ds)

RV 2 -d VIHIE 98% LA D JIS BRI, EIX TN EFELL Db o,
MIZZERE (1000 pg/mL)

AATZ7Z A2 (100mL) ([ZWNIEHEYE 100 mg ZFEFE L, A%/ —A%&MZT100mL &35,
Z O 1mL IZNEEEWE 1000 pg 5,  (HE4)

RIZEZERKR (100 pg/mL)

WIZEFIR O —E&RE (ImL) ZA A7 Z 23 (10mL) ([ZAIL, A% —/L%&FWT 10 512
WI 5, ZOWHKR 1 mLIZNAEER'E 100 pg 25T, (HE4)

EBMEERAR

HESEME R ONEEYE D7 a~ N7 T AMWiEEZEC VLD,  (E5)

3. 2. 3 HBEBKIUEE

(1)

(2)

S 7= D2

AKE 1~10 pL 72132 10~100 pL 2355+ b b D,

ARERImEE

AREHREEEE X, S, vA7e—arbta—F— RUOTROTAA—ZEE#ELZLO
MHRKY, v~ A7a—arita—I— K7 TAA—ZFT—FEULR->THWEHDEH 5,
Pl 2 B 1 IR d, Jeds, RBHREUREEDRE N E WG, B ORTBIZRIEE 2 H L
THRUY,

AUEHR RS E 9 2 8 BT 0 1o L OB RICERE T 5, sEHEBUC HT- > CHiE A
AL T, IO & 2T 5,

138



1)

2)

Y arFa—T varyFa—T%

»/‘ Witk i i
| T X 11 [T <

d

A0

~vAT7a—ayka—7— HARA—=H—KBIR T

1 RURHR B E O B

HEE

a) HEE W 3~4 mm BEDOH 7 AFITENSWE 2 WA - REFL, OB X2 M
BB FTITATH T LM TE DRI 60~80 A v a2DWERZFTAL, WimaEAsET —/L
THEZ7b0, FRITHESSWE I L TRl E2m+T5b0, (1£6)

b) B MBYFICHIEZE 25 L, mMEER T A S %2 H7 S0mL FE 2 L CiEENDZE
R ToEHR L%, SMERERET AELZT L2 300°CHEE T 2 B DL _EZ28E & vive L
WH%, Wiz EeT 5, R U2 EE ITIEERA VB TE 207 A 134 R BER
IR T D, DXL EHERNCHT 5, WmismaiEs Lo b ok, EHM O ATHE
Thd, (ET)

MBS ES PG CEXALIC LT A EI TR R~ 7 2 T L5 15g R TA L,

WA AE T — L TS 272 b 0, Wiz e U, AR E CIEMER A Y O AR CIRIET

%, (HE8)

3)X¥AR7O—1ar bO—F—:JiiE% 10~500 mL/min O#iFH CHilfH T, B ETM =IZRF L T+10%

4)

5)

(3)

1)

2)

UNORIBERSEZGT 560, £k, ZhER%L Lot FET5H0, (HE9)

ROT XA Y77 2REOERAROR 7T, HEE Z 2 72REET 10~500 mL/min Dk

MENMHETED L0, £2id, T ERZEU EOMEEZFETLIHD, (E9)

HAA—=A @A E TN RS EOMREEZFE T2 L0 T, HEHENARETHY ., «

A7 va—ay ha—7—OEHEEE R E L BT 22z AET 200, (E9)

HHEBEAZEE

HEEOMBE L, T v TERNY FTA 4T +—H ZADOHFEIOBH - IMBGE., £7-13%

DELOLPPEAIAENT- DT, ZORNIK2D L > THS, (F10)

TG NRUBHE A LEE 1TIEF S D LIRiE LBt S 4L, fRE A2 NE L T, W& 2 RIERS:

WV % R ERICIEAE L7, FERHAE 2 BN L CIBME L7 %2 GC-MS (ZEfE L

ATEDHHEETHY, X7V —F 7 L2OFIEIIHNEE 0.5 mm FEEDHFZEMIE . F7-13NEE 2

mm LA FOMEICE Y AR EEFE L2 D0 1T, Z Oy & kIR %EF#5% CT-100°C

PUFICIRERIECTE ., 2 80°CLL RICEHEMEATZ 5 b0, F2id, I ERIZEL EOMERE

BTHH0, (GE11) S5, HWEEKR, £RITHHEBRORICATY v FRTE H3EE %

i Z27=H D,

S TE: NT yTEEZOMEBE NS5 D,

a) NSy TE HEELEMSSHh, HEELOHE L CERERNEMEEZ T v T 5D
T, WIRHTZ 0 1 5H20~-100°CREEIZHAITZ D6 D, (FE12)

b) HOEAER : 80°C/min F2E TMEATE | M ORI 30~50 mL/min #EfR TX 5 H D,

DSAFTHA—HARE : 7V TAF T =B AL ZDOMBE NS5 H 0D,

A IDIAF ITA—HREE : v 7V —D T LOEF THAL CHIERNRMEE 7 71447
A —HATEDHEHOD,
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b) INEAER : 250°C/min THEATE, A7 v MR AHERTRENER S ND Z &,

EEYI mapa | FSYVIE | inmR | #S4
® FE % e @ :
A WIIIIIIIIIIIIIIIII @
; O mhg
B’ED hn#k : WEN(EIER) : :
@ — : gt : 0 :
® - : - : ma g
® @
B —>
: DHS
B hnga : A (ER) :
@ - : hnza 5
@ : ‘@
ﬂlllllllllfllllflj
: : mm
BED =S A
@ - : : InZ

M2 FUEREALEEOH

(4) AR BT TS 7-BERNHE (GC-MS) (7 13)
1) GC-MS %£&
a) RESFAQ : 27V FEFIFIATY v FUREADNARER S D,

b) HZLERE  HRMAOIREZ 35~300COFMATHE TE 56D, £/, MESEWE %

BB D FR T 1 77 APMERLATEETR B D,

c) A5 L : NEE02~032mm., £ 25~60m OB ) WO D TH-> T, WHEIZY AF
NRY va Xt EiR 5%7:&%/»-/% %/w Uy axtr gz 025~1.5 um OJEE CHiE

L7 TV—hT A, FRIT IR EREODEMEEEZAET D H D,
d) A3 —TJx—RE: HEA 200~300°C5F£r“ RO ZENRTEDL LD,
e) 414 VIR IHEE 160~300°CIZHRDO Z ENTE, A A MLELEIL70eV ERED L D,
f) BHEE (MS) : EIVENFIRET. SIM & L < i Scan &— RNA[REZR & D,
g) FrUNY—HR : ~U L% (ME 99.999 vol%LL |, &14) o 1 mL/min F2BE,
h) BIEEEH  FUENSZWEOREHEERITR1IC
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K1 FHENGDEOWNENE B

BIERME HEH
LTy 65,91, 92
o-,m-,p-F¥F LV 91, 105, 106
IFILREY 65,91, 106
AFLY 51,78, 104
nsSoroaRUErYy 111, 146, 148
TESThHY 43,57, 71
RILIT >-dg 70, 98, 100
2) GC-MS DR WEHDERTE &z

GC-MS DT —Fl % LL FIZRT,

7T LR 1 40°C (1 MEE) — (5C/min) — 280°C (4 2y [E{aE:)

EAN DR E : 250°C

FUBHE A A7y b (AU REEL:5~1:100)

AR —T = — ARJE : 250C

A A PRIREE : 200C

kMS IZE B EHEEYE (PFTBA £7-1X PFK) ZEA L, v A% — 2 R OVSiRGE (&%
(m/z) =18~300 FEEE D& T 1 E&HAL (amu) VL E) 2 HIE BRI U THTE DEICHK
ET %, BEREERITHEHER L LIBRET S, (E15)

3. 2. 4 HAHEENRSIUHRZBEOHRN

(1) HEEm
78 RVEL O BRI, BN TIHEM R OEE 2 B 5 ONTES 1 B ETDE 3 B>\ T, £
nNEh 2\ SBRT 5,

1) ZERNERDEE

a) FEEFEICHETIHFMOEI (B4 30 D RHIRER) : SUBHRECEE 2 AV, B30 0. £
BN 1~5L 1275 K 9 ICiE 2% E L CEIRT 5, sUBHRIE ., EE X7 L I E% it
L7, Wiz %R U, IEMERA O (RIEREGIC AN TONREE CHRIFT 5, (FE16)  (E17)

b) BEEEIZSITI2RBOFER (24 BRI  REHRBCEE A2 AV 24 BER, BREEA 5~20
L2725 X ICitEes s E L CTHRIT 5, WBHREtE, MEEIXT7 LV IEETEL L%, M
Ua R L, TEMER A D BREREICAN TOMFE CRET S, (E16)  (GE17)

2) FSRLTSUY b T-VT T 7R E U CREMAOER LMES 2 A, REHRE
BAEZBRW T, ENZEROREHREUH OEE L [FARICREBED, oo, ZoEfEZ, 1
FEOENFEHRBUCB W T 1L ES L <IE—E#HOREHRBUZ B W TREHR O 10%FEE 0
MECHEET S, (FE18)

3) 2EAEAHEE  AEHT., BEANO 2 IFTLO=RN 1 DT CERETN 2 [EF O L, 2 FE
E=2) DEWEF-E 5, 2 BREODOREHERIL, 1 EEORNREEERICE N T 1R
Bhe U < 13— B OBBHREUZ 3 TEUBHE D 10%FLEE D BEETIT 5,

(2) RERAEAEREREERIIOAR
3. 2. 2 (3) £/71% (4) OEEREA AV, X3 0OFITRT X 90, BERERH TS
BICEMERERT AR OHER 284 L, SMERZE Y A% 20~50 mL/min Ot Tt L7223
DAEYEAIL D 1~10 pL Z BFERYICER Y | BT OMTIic~A 7 ny ) U O HWTHEAL, &
DICH A U TR E MRS 2T 5, RROBIEZ AR OWN TV, IREEEHER
HEERYN BT D,
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R A
NEAVAL VN ¢ vy :1‘/:]':1‘—7%
1
O } R —
S A=A % T 5% AR

4 3 BREMMERUN T 7 Ok (11 19) (7 20)

(3) ABRMmEEDRAE

1) AHE[HBEEDHAR . W3 OFNIRT I H1, REHEBRE L - HiEE IO ERIER A T 78
ROEMEREFZST A 2R L, 89 10~30mL FEEDOEMEREET AELM LN, NIEYE
WikZz~A 270 ) VO THEAL THEEIORESE 5,

2) BED S VO HRBRBEEDRAE B EQHOMHEE L FA—OiEEICOVWT3. 2. 4 (3)
1) LEEROENEZL —HEOBIEOH T 1 EILL TV, B1E7 7 o 7 B E 2+ 25, (&
21)

3) FSRLTSUIHRBEEDRALE : NS T 5 7 RBAOREZICHONTIZ3. 2. 4
(3) 1) LREEOEAEERITV., NIV T T o 7 RBIES 2T 5, (1 22)

4) 2EATEARRBRORAE . 2EHWEHOHEEFIZOWVWTI. 2. 4 (3) 1) LAKOEEL
T, 2 BmHIE A RERIE 2 5,

3. 2. 5 HEERE#E

(1) RERRAEAZEREERIDRER

1) BIE: 3. 2. 4 (2) CHMLIIRGIEMERERE RIZFEHE A NEREICHES L, GC-MS IZ X
LZHMEEITH, 3. 2. 3 (6) 1) h) TRELEZMENRWEONEREEREDO 7 u~
~N7T NEFLERT D,

2) AIERNEYEDREEHMOMERE: 3. 2. 4 (2) THELZHERHIESELERED ZH|O
FnD, FHENEMEOTHREICBITARED 7 a~ 7T Nkt EIZHERYE DR
R 2 s+ 5, (3£ 23)

3) AEREZYEORERERBEERORE : 3. 2. 3 (6) 1) h) THRELEZKHERTEY
BOERE»ORERIERICHND CEAEER S MRAEREERET S,

4) REHBOERK K ESGDEOEEAEER ENEEYEOEEAEEHO Y — 7 I E -
=7 EBEOMERERD, TOE—7HEEITE— 7 & SOk & KHE T SRWE O i
LI XV REREERT S, (E24)

(2) AHELRORER

1) BIFE: 3. 2. 4 (3) 1) THBLAMEE ZHEHEALLEIZIEE L, GC-MS I X HHIE %
179,

2) MRILEYMEDOHR : 3. 2. 3 (6) 1) h) TRELLEKNUENEWEO EEHEEHEL D
HRAEERICEI A7 e~ NI 0538, U— VB ELIIY— 27 & S OME A BT
% (3 25)

3) B2 : R SIN-FRENEME OEEAE &M E NIEEYEOERME KO E— 7 HmiE E
I —7 SSOMERERD, 3. 2. 5 (1) 4) IZXVIERLEEBREREZHNT, EA
L7 BHE R ORISR TR T 2 FHENEME OER (As :ng) ZRDDH, (7 26)

(3) IS VU RER
3. 2. 4 (3) 2) CTHELEZEMET T 7 RBRHES 2B EE 25 L, 3. 2.
5 (2) OEEEIT-> CHUMENEWEOBRIET 7> /iR D (F27)

(4) FSRILTSUHEER
3. 2. 4 (3) 3) THHULEFNFNT T 7RBBEEICONTS. 2. 5 (1) O#H:
VEZATWD, A LT BRIE T ORI ER B E O EEZNTET 5, AT 1320 B2 RIE
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L. FHEx N7~ V7 Z 7l (At:ng) &35, (1E28)

(5) 2FRE
3. 2. 4 (3) 4) THM L 2EAEMARBRIKIZONWTSE. 2. 5 (2) OEEEIT- T,
SHENEWEOEREEZNET S,  (E29)

(6) GC-MS FKEDRKREAR
IRATEEMEE RFNOF L HFHBREOREDO L OAZERY, 3. 2. 5 (1) OEEEIT-T
BIEOLEENZHRT D, ZOMERIZL HIC1EMU BT, (7 30)

3. 2. 6 EBEODEH
3. 2. BTCELNEREENLDS, KRAEZHWTLEKFTOERENSWE DML E T 5,

(As—At)
V % 293/(273+t) x P/101.3

C:

C : 20°CIZBITDHELATOEP TR S E DEE (ng/md)
As ' GC-MSIZHEA LB ORRENEWE OHEE (ng)
At . BHESEMED TV T T 7 E (ng)
BWET T o 7RI L AT D58 ET 7 o 7 EE V5,
V o HAA—HXTHELMERE L)

t o AREMREFROEEOKIE (°C) , MAMBERERER 2 L T\ s & EiiE, BRE
st O FEKE (°C)
P RUBHRIURF O RKE (kPa) , IEAEEREF O%EI2IT (P-Pw) 215,

Z 2 C. Pw IETABHR I O SE IR t TORIFIK AL (kPa)
FERAZIIME ~ D& T Ed#i T 5,

3. 2. 7 WB®HETRME. EETREDAE

REMMERRFFORIKIEE (& FIRMEMIT) ORAEERESRINICOVNT, 3. 2. 5 (2) ®
BEZEIT- THIEM (A :ng) 23R, (As-At) ICAZRALT, 3. 2. 6 DREOHHA L ZE
KBEEZFEINTS (L, V=5L (F%E) £7-1220L FFE) . t=20°C, P=101.3kPa &9 %) , 5k
BHA B2 HE L TROIZERERZE (s) 22BREUT I 0 . BHRIE T S8 Ok H T RE M OVE £ T BRAE
ERHT D, L, BET I EOHIWE TIIRIET T U 7 EERIE L, IRAIEREREE R
CEMET T U ED Y B, RE W OEMFEEEZ AV CEHET S, (31

Z OWEIIHELR DTSRI RE LT A 72 EXEIZE U TS 1 RIELET S,

R T FRAE
FE B T FRAA

3s  (ng/m3)
10s  (pg/m3)

FARE & T IRIEIFEEHED 1/10 &3 5%,
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1
2

3

T4

5

16

7

18
9

#10

11

w12

H13

14
15
F16
F17

*18

#19

AJEIL 1S016017 1%t 5,
FEFEE T, 22 TR FE L FROGEEEDNHBER TE 256, IEHREIEIC X
S THBMZERARILL TH RV, 72720, AT T, WAL EZ AW 3EHR U
Lo MEIINEETH 5,
HE SN TEREERILEDOIZE A ENRHERETH D, BNZER T OEBEERILE
WNTIRERPHN IO T, BENESWVHE CTIXHEICE L THRNEO/NS WA T A TITiERA
Az 0 RERO#HBEZIZTTNLIANLH DO THEET D,
UBHR U, AR ERE & O GC-MS OFRMZEIZ L » THIERRE X R /25 DT, 2 ZITRLz
REZHZICEAEZEZ TH IV, £, TROEERK (BREEERK) 2HOTHRNY,
727U, BEREESNTWAEHONRLEE LV,
RS L T IV, ALAEMEZEA LRV EREETHY | JEXSGLS D
WVEIZ DWW TIEARALAKSE T 0.01 ppm UL T, —E2{LKFE 0.05ppm LA T, ZE2{LEFE 0.3 ppm
DUF. K3 ¥REE 2 ppm LA (2 A-70°CLAT) CTHIEE 99.999%LL D& DR E L,
T XS el OfAEbLERH D,

Tenax GR + Carbopack B

Carbopack B+ Carbosive SIII or Carboxen 1000
Carbopack C+Carbopack B or Carboxen 1000

Tenax TA
LR ETITIEA LHEE I+ E Lck, F—ofgay Mo dbidsd
10%L EOEIGTT T o 7EOREZITV, BRERE FREXL Y b+2EVETH L Z &
EHERT D, 728, 300CEAZ HIRE CREMREMZEHREX T2 L IRFBOBLDELR, I—HR
FLX 2T =T OMRENENTDHZENHDLDOTHERET D,
R R~ 7 %20 AT eFESHTH (R 300~700 pum) % V5,
Ko7, A7 —ary o —7—=KkOH A A= [T K2R CTHEDRV,
AEHE ANEB I IXEBO XA TRH Y TREICKRESEZRTET D, B 1L, WEE
DNFRUEHE ASEE | CHE S SN D LIRS HESR S L, MBAL TAE LT H 7 v 7EICV o T2 A
FHER, SOICMN Ty TEEMAL T FA AT+ — B AITHEL, S DITMELTH
YET V=BT AEATHHFATHD, F2i0id, MEENSREEAEEICESEIND
CIRBAFER S, ML TS LT T v 7B LT IA 47 +—h ACHRE LT
B, WINWENMBAL Ty ET U —D T LEATLHHFATHD,
AT ARMEIE@ Y AROP2E - 1 IWERZRE L T vy TETIIGHEEL
RWVEELH D, £, b T v TEORH, MBS IE N EEHICRET DLEND
Do MROEETIZZNODOFRMEIFRAR SN TWVDEENEZ L,
by FEINIAEEDORNEEME Z2FEDDL b H DN, WEREZETCATIEASL D
5o TOFRTAFNIIEE (200CEREDKE) CTHUHREZE-Z T2 08HDDTHERET IS
ERH D,
KRSy IS+ B SRR, T A OREE ONEESMEITREICRELTRY, =
L, RELESRMFICBNT, MIEMNERHEOE—7 BNoBiL, EENFRETHLZ LA
HONLOMRT D, B, ¥V L UVETAREME LTERT DO m-K W p-FL L DY
— 7 NEEL < TH RV,
KBREBHZEZAONTHERW, /2. MEICOWTIE 99.999% L OB DONRLEE LR
99.999% AW D H D EFHT D LAIIEN 2N L2 FORRTHZ L,
MR BOEER EA T 0 7T LARF a—=0 T Ay REEATHZENEE LU,
W5 A K OVZER Y AUl Z BRI LTl <,
ABHE RS E N E WA, 3. 2. 3 (2) 2) TRLEZEREBEZEHALTHLRY, =
2L, WERSWEDNREEICRE LN EEHLNUDMHRT HZ &,
FHATBRETHEEMTbNLTEY ., BENLVEHNTONEWERERGVEEZ LN
B, BERNOMIZENMCBITD T~V T T 07 0 TERIT D Z ENREE LV,
TR DR EARVERL Y — L2 DT H By,
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#20 :

FE21

22

H23

*24

F25

H26 :

*27

H28

H29

#30

7+ 31

B EZIRINT DB, V) YOS E R EENORERITEE TELALZ ENEE
LU,
SIMTEBREE D O BRI EB IR TR END Z DB H DT, BMET T v 7 Z2— O EHlE
DORTHR Ly 1E EFERT 5,
ZeSERELOREIC I T D —EH O (i —Has OEMl — SURHR IR —FF bR » — AT s —
HE) ITBWT, EEMEFWE CIHER SN ZERICBRE SN fEERH 50T, &
BHER DRk E S E I L CREROMEE 2 ZE T+ 5,
W TE B A E N OREHER IR & WV CTHER T 5,
m-M O p-F Lo DE—=I POHE LIRS 1 OO —7 LR LTERLTH RV,
BERICBIT ORERE RNE) THETLZ L,
EEAEEROE— 7T HMA 46D+ 572017 ) BIETH Y | 58
FEH BRI & R Z < DT IFR N TV AEAIE, £, EEOMELHRAT LD
W AR A E U CIRE IR A E T 5, E OBRE D 90~110%DHiFHAN THh i,
MWEFHREIDO 7 0~ N T T LOR—ATA VEEFRF LY, MTEENT-FHINE T =
v 7 LTEOIT ATV, Z O8O EMRIERR & RE T IEnn 2 & & e
Do
FENZER T OB G OB ITHPFEN LN LN TFRENS -0, E& R A2HEEIC
R L TBL ZEBRETH D, AEZERONEEAER U=k B O EREE» S 133
NTWDEEIE, O OESREERF L) 2 THRERZMER LE L, FENET 5,
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<fAERBRE - R 2020>
TEANBEY n-TF LB LRNT ZILEEY 2-
TF AT LD

[ A7)

1) ZXNEEY-n-7F /L (DBP) 1%, mp —
35°C, bp340°C, HiRCITMEA~EA
DRED X D MEOWRIRT, Fri e Rx %
BT 5. 7T AF v 7 OREAIE LTE
HAEN2130, Bk, BEEBEAEAIC
N T AR =R 7 B> 72 @ I AE ]
EnTW5b. EREHIRESTS, B, K
JEB, [EICHEE 5252 LR85, %
WNZER P OREfREHE (E45EA) |
17 ug/m* T, 7 MZ Téiﬁl_%il\

DR FIERE LS L CRE SN,

7 ZNEY2-F)L~F )L (DEHP)
I, mp —50°C, bp385C, ik ClilEe
~REDORED X O VEDOTRIR T, HHA 72
BREETH. TFAF v 7 O &

BERR, PRB, SFE7 ANV, BB
W%&E xR CHEHAINTND
TH5% fé%&m&mﬁf®%@
FRREEC, H, KE, KUBIZIEE 5
D2 ENH D, KEETITE MO8

WK VEEREZE T ENHD. EN
W”@®%f&%ﬁwééﬁ@é)iwo
png/m? T, HET v S OO KERGICE
JORERA~DOELFHE S LT
E ST,

DBP $ X Y DEHP D% @ifAd: g
REEITOTIE 5 mg/m? [ HARPE S

FRBEE (2019), ACGIH, (2019))
ThHD.

s 2%0)75/&@2&::%”7‘/1/@
BR7I2 T T AF > 7 & ’aiﬂfwé
ZEmD, Hlb%@féfﬁé%@R 7=
a2 OT & bW, AT AICK DRk
WEFSFIATOLERS .
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(1) 732%:'7 N7 T 40— E BT
EIC ERD

kwﬁﬁkiU§W§x¢®7&w%:x

TNHEERET H25EICHNWD

R 3K)

O FEAEN, - DBP : 7 Z LR X T LEER
fl, DEHP : 7 Z Lo 25 )Lk BR
DBP-d : £ 98.0%LL I, DEHP-dy: i
98%LL

© FEHEVERR & 7 X VR AT WAEHES 25
mg 78 M AZEMLT 25mL &L
{8 % OIFEHEFIR 2 95 . IZT7 & b
VEHAWTHE T XNV AT L 10
pg/mL % & IR S AR ER IR 2 T 2 2.

@ Ty IR Y

@  PEUERRIE : DBP-ds 3 X ) DEHP-d, %
ZREN 25 mg FFEL, 78 h IOl
fi£ LT 25 mL & LA B 2 3R89

D RICHEEE IR O — E R A IRA L
T M TUSBEICAHRL T, £
YEM)E % 200 ng/mL & TelRA NAEHER
RS 5.

R L OERA)

O  FUBHHRILE
i) FHEEA : B 47 mm O C18 [EHFH

T4 AT, FTEH T ARDRTF L
Ve RUB U HEEAR (SDB) 71—
U YO WS,

i) EAIH AN E — T« 27 Ak
A= FlI— Y v VAR NLE—Y
T, WAL D LT 7 e
DHLD

i) WEIAR 7, iEeRts X OEE R
BT 4 A7 FElFZH— Y vV %HE
L CHIEDOWFI &5 6 5 BB
BIR T B LOHEDENFHEI T

B matds K ORERE I =&

©@ HAZwu~ 7T T7/EESHEBIR



A AU (SIM) EEid~A7 n~
NTTT74—NTELHHD

(EBF DR )
HEAHAR NV —ICERT + A7 721
N— btV v VEREER ), RVE—2KE
TV RANTER, BREOEARIRIC
AN CTHIEHSIEWR T 5. BICREBEO R
NE—% 2 HAEL, 1 [ I3EET T
AR O & LT, BB T T 5ET
REBRRICRE TS, BV 1L IX T
SXNTZ @ B HE LT, REHREUH
BV — L [ERRIC I E AU ER T 5. B
BHERCTIE, AEHAS O E 12~1.5m O
PEIZ RN —ZfRE L 12 R 7T
Pee 5. WBlR TR SE, 2~10
L/min DOt T 8~24 e, 3kl e K A i gE
T 5 . iR, AKX —EWBIR T )
SIFTL, TLIRANTHAT, SBEEOD
ERARMSII L CTREBIRS. R T~ T
Z > 7 R ORIV H— XL R BRI D AT
DY, B L IFFUEHRIUH AL F — & RIERIC
W05 . 7eds, MIERFOREE, KR, W,
RUEZR E DRGSR, 225K D BRIRREA,
TR, R RER CHRICET A1
WA Gk L TR<.

GRERIRHE DOFREL) 19

BT 4 A7 IZHRAF =130, #7
STHTABELEICAND. H—F) v
TRV =TT L, WD 7 4 L4 —
& SDBREA LY Y L CH T A LEICHK
T ELEICTE o SmL, IRAPIEYEE
W5 uL ZINZTY 20 MBS %,
2500 rpm T 10 43filizE0 LT, i 2 sl
weT 5.

(RBR R AE]
HAI v~ N7 T 7 4 —/EE5H D5
16)
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NI L X7V =T A, HEKE 100%
dimethylpolysiloxane'”? (0.2 ~0.25
mm id. X12.5~15 m, [EE 0.1~
0.25 um) '®

717 LR 100°C (2 min), 100~200°C
(20°C/min, &), 200~280°C
(10C/min, #-i&), 280°C (2 min)

HEANREE - 280°C

HEAFE ATy VA (N=UF A
2 1 min)

EAR: 1l

X v U —0 Ak L OV R He, [ 7] 50kPa,
2Pt 33 mL/min

A B —T = — AR 280°C

A A PRIRFE : 260°C

e SIM £7oid~AZu~ T 7 4
—MNTEXHHD

F=%—A42 (m/z) :DBP 149 (E&H),
223 (Hez¥ /), DEHP 149 (&
M), 167 (#Ei@/H), DBP-ds 153
(X% /1), DEHP-d; 154 (€&H)

= =]

E & BERo—ERE (1ul) 2~ A7
gy YYD TRl ORI NS T
7 20 RS HTRHTIEAL, SIM i 71~
A~ IT 7 4—I2XY, {7 XN
TRATNDE=L—AF U E2FHIL, 7 n
<~ h T AERRET D, 2L ENEREY
BOE=H —AF 0T —HEICHET 5.
BONT-E— 7 ORFFREH & & 7 # Lk
AT VEEEYE ORFFIRE A & Ll U, fREF
BRI — 89 % B — 27 OmfEARD, Wi
EYBEOE— 7w E DN G, HHNT
DIERR LToRERR L D &7 X VR AT )L
DWEE (ug/ml) ZRD 5.

FREFROIERL © 7 X NVBT AT L DIREE
R ZT 2 o THIRL, &WE 0.2~5
ug/mL B X ONEEME Z L Ei 0.2
ng/mlL &R EMRA 7 X Vi AT VIRE
BEHERR E RS 5. 2o—E& (1ul) &



HA v~ 7T 7 E&ESHFHTIEAL,
Bonl-r7na~ 7T o000, K7 XV
T 2T )NVE LOWIEEYE O v — 7 mfg 4
HE L, WEEWEICRT 52k 5. 1
K7 XV AT VO, fitihiz e
— 7 mifEE & D RER A ERT 5.

i R 25CIEB T A2 EK T OEWE O
B (pg/md) 1%, kbR HNDS.

K7 XV AT L (ug/m?)

B ax 5.0
273 + 25 P
273+t 1013

BB T D% 7 5 VT A T R

(ug/mL)
5.0 : BRI OWE R (mL)
Vo gRIRL7CZEXE (md)

BB SRR O TR (C)
BB SRR O THISUE (hPa)

[Efiz]

1) KIEZ 72N =F )V, THZNERY T
g, ZENRTA VT TFN, THIV
ity n-~F I, T HNRT F IR
v, THENVERY -p-~F v, T H VR
vraAaF UL RIRCONTAZ L
AA[RETH®H 5. DBP B LU DEHP (2D
WL, 311 @SN =E
MR FEEFEEHE D 1/10 (DBP) 720 L 1/100
(DEHP) OIRETHRITE 2 7iEL L
TR ENTARABRIETH D CCEk 1).

2) RO 7 Z VR AT VIEIRA S HE TR
(100 pgmL) ZAHR L CTHHULTH R
W (B ZE, 8T XU AT VIRE
FEUENR (317 A L AFEHEE) , 7 Z L
e 27 VIR GAEERR (9 f8) (BAR1L
*%)). ¥7-, DBP 3 X (" DEHP I, Z4%
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T ITAF I BBICEER TV
W, BRI 28 B3 7 2/, &
B EZIZNT b= TF L UBE (77
ny) Bl L, WEICE LT, EE»
OOHEYER KT E LT, AT &
koS, AT A KD TRV E I
ITHOMENRD D,

3) MBRICHEAT A7 P AIFEILUT
DOHDOEHND. BEZIL, FEFEEIC
o CTENBZATNEHDOT 77
DN 578, BRE% ORI E
Ben 2 @il &35, sREHo7&®
i, BEILOLOEHRAWD. HigicfE
HALT ' M AXEML LT, 0K LAE
HATx5. HHBRMGID, Bkl
A IERATRETH 5.

4) BBHAEIE X, EANICe—RY 7 A

T =TT OB L D, B

B R 7, iERHR L ORI R &,

A AL Z — TRk S D, 72721,

INTREEEIIMLEE L L.

F 7 BTN Y ALY 170 (C18)

DRLF % 7T AMHMEIZEE L, B 47

mm, EX 0.6mm DOF 4 AZ7WRIZLTZS

ORI EINTWD (B 21X, Envi-18

DSK 47mm (Merck £1)). fEH7GIZ, 7

Y B ANTZIRA T T AT 4 A

NN (T B ATT 4 A7 1Y 72

DK 20mL) KixfikE 5 LT 5 o Mives

T5. T MNEANEAT, [FAEOW

W 5 AR RS, B OT 4 A7 13,

T FoWEELERAT L ZBA O

TR 5.

NEE 15 mm, £ X 20 mm OH T AEIZ

SDB 23400 mg f CA SN TEY, £D

2T T AT 4N F—EBLE LT,

O VY7 THAIMEDTI—K Y v

iR & Tnd (fil21EX, AERO LE

Cartridge SDB400HF (3 — =T /L% A =

). RIS O T8, BHEE T

TITEHTE 5.

5)

6)



11) FTZ~L7 T 0 7 ilkBRiT,

7) BT 4 A7 FHEE— O & K 1

VoL HilRGRE LT Y= A
VAD EMO-4T I ENRHB.

&) I— VU v UHARNLF— D% X I

WoRT. iR E LY —ao v A =
VAP AERO "V #— (SDB ¥ —X
BHH) Efnbs.

9) BT 4 A7 HANZ—1%, HEHATNC

NR=YEE5ELICLTERR AT
D WIH T AE—T—IZ AN, Tt
kT 10 Sy S e U TR L
2D HIZ, P OEHRT 4 A7 2355
T5. ZTOE, Ho0hTCHTE RMHT
10 B EREE L'y M EH
W5, B— U PHRLVE X, R
ATOVERI T LT, RAX —|T 1 — k
Uy PERVETHERIZE, FEAITAT
Beol=Db, 11— MU v U OZEL[EE
IZITEEF TN E I ICHERETS.

10) #1E7 7 o 7 3BT, RBRIAIR O L

\ZRBWT, JEPEN S DIGYLDOFLE % fER
T 50247

FUBHE B e
fifi 7> B FBHA IR 53 HTIRE £ T V5 Yufe B
BRI HT-OIATH. R TLT T
TENEET T 7l L [R% & D W),
BET 7 V7LD BIRWEATE, Bk
H OGN RN L ORER E 725, bT
NNT T IEBBET T 7 ELY
HREWVGAIE, BERILGRRH ST
EEZONDTED, RRZIEH LK E
1TH. 72k, BRPBEHREICHTZ-T
W, BIEMENS T XVT T 7 iR
LEBIWTRD D,

12) & FOFERODOE S 2B [E L THRE I

TW5. BNZER LT WE ORIk
ERETE (V7T A (BRNZERTS
gv) AT st MR s FH— 58
6 [E~% 7HIDOFE LD BIY3-1) I[ZLLF
DEINTRENTWD (STHK 2) . FRHE
BUI=EANTITEM, BE, BLOHA1
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AFFOFE 3 AFTTIT S . BARIZH > T
HEOHPRAHEDD 72 & HEEDD I m
PLEBEL72E S 1.2~1.5 m OO EER
ET 5. BN S o TITSEER L OVZERR
WHER A D 2~5 mBEL7=, =ENOH|
EmS EREOESOREZRET 5.

13) T D ERED BRI OWTIE, #

E7 7 v 7 OEIRIRE (b) POEHT 2
TENTESL. bD3EEEHERDalC
RAL, &7 XN AT WAZFEEHED
1/10 #EE (F72ITE Lo W22 iR A
O FRRE), t1220, P2 1013 Zf0AL
T8A, VITERSHED 1710 3 (721
BIE L7 FRRAE) ZIE T 5 72 1
B/ D2 R B KT

14) "N AL A NIZLZED 7 Z VT A

TOVERWAE LTS T8, RERBEAGRT
WCEBRED EafmRL, 7V IFA L%
B ETRBRAEITY. T RAF v s
Sl g &, BT X ATV
IZE o THHYREN D AR H D720,
AERBALERTICIZT AT A TFEET,
WBERERIC 77 2T v 7 B il
B RIITZEOSEFERE Y. e, |
BRI 228203, &RRE1Ih 7
2BL L, FRCHEHRNCTE T
10 7[R B ST 5.

15) NARERIE OWINE L OREHEHE o A7

A7 A< 87T T EEHEA~OEA
CiE~ A 7y Y DR B, <A
ny Y U, RN T T Yy — %
W&, WIARLNLET TPy —%5y
T, T T 10 RS IS
T5.

16) M AL &N T, HAZ a< k

77 7 /EESHTFHCEV aHr LT 8 i
T BT AT WRE R D N —F
A Frra~ 77 Ao ERT. Jl
EXR2WE LSO —2 1%, ZhEh
1: 7HZNVEBF )L, 2: TH)LVERD S
v, 3 THENVEEY n-XTF )L, 4



THENERTFNR D), 57 Z)VERY
n-NF UL, 6 THAERY T aaNF
VVThD (UK 3).

17) ZHUCHET D07 L& LT, Agilent

Technologies #1:¢> DB-1, HP-1, Ultra 1,
Restek f+® Rtx-1, ¥—= /L% A = A
® InertCap 1 72 EN3d 5. F7o, AN
5% phenylsilicone D777 L& HNTH
Gy BT 3 W RE T B D Y, 100%
dimethylsiloxane @ %1 7 A2 b~ T
DEHP O t'— 7 5 & 2ME < 7 2 A 23
B DT, ST Z Rl L 7o 12 (A
T 5.

18) 717 AKX 125~15 m DENL D%

WABZEREFE L. EHWNH T ADTTN,
DEHP OV — 7 @I NEL 720, FWE
MTHNTDHZENTES.

19) A— "7 7 —CTRENEK Z EAT

HEGEE, 7V T ANATAERWD.
BB, ¥v v T ORI H LT X NFRET
AT NVEHNREENTWDLZ ENRb DT
b, Bl 21, 7 PTFE & 7" % & (Agilent
Technologies £1), 7/ =v A8 (f5] 2
X, TFP ¥ v v 7 (V—x= Az
), TAI =L/ a8 (6203,
Barrier Septa (Merck 1)) @& @ % Hu»
L., AT, 7V TS, S
NI TNH T R fT 10 i
T U, JEEL L 720 BICEREHATR %
R D.

20) A v~ v 7 71%, AL Y

— MU —=ARLDOLDEHAW, B 7%
LIET YV —ROEFZ L (2L 2137
V=27 X L7 E) 2T 5. o
BT DRI, Tk & 2~3 [AE
AL, ZEZNVEBZ AT VO T Z 7 )
TN EINZ L EER LTIDOBIZ, 4y
Br&BtG 3 %.
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= W

ik
JEA T BRI e Al B Rk 27~29
FREERAIIEmE & (=R AETREME
FLIE L A 3% — L - BRI M OINEIZE
% BERNZER T EE T iE O
& WHEREE - BEKZ) ] (2018)
https://mhlw-
grants.niph.go.jp/niph/search/NIDD00.do?
resrchNum=201725015B
JEA T B R R A B ML
LERKRE: vy 7y A (BRZERG
4y) RREICBIY % Mt P s & —
6~ TEDE LD, 2001 47 H
(2001)

HEBIT  ENRETREE, 5, 13 (2002)



JRAETEATBHEE R A SRR e (LW E) O IH5E )
SRR

BN 22 RER BTG YA W E DR R BRE O [E RS
Hr— RRERFANGEE TRy s 2R

JEAETHBE Dy 7Ny A (BRZERIGYL) BRI 2 a2 03BfE S v, fadtiE
DRE LR, Fl- BB RE RSB SN TW5D, 7o, 7 XNV X7 VIRIZD
W CHIEFRSHIE IS 6 IS FTRE 2 B HERR BRI MR R S, B AR ATE  fER B - &
fift 2015 : 1B 2019 I[Z CEANKEIEL, EERFKICOIHE L LTHRESN TS, K
SSHBFZECIE, ENICEB L S 7 Z AR 2T VEOBIE « ST FIEICRTT 5
BRABUEALR0, ERNIZIR T DT 2RIG Y E O IR ORBE DT D ~ A 7 o F v N
—Z WAL ETH 60 SVOC WE O BEEE 2 E L, ENO T Z LT X
T NVADORNE « 5oh71 71k % E R T 5 72 D12 ISO/TC146/SC6 O [E| Bk DRI
ARG LTc, 72V AT OVEORIE & i 7L WG20 12343553, 2019 4
FEIX WG20 DEFENTE SN oT2720, SC6 DB THARD 7 X NVEET AT )V
FOWE - ST HIEEFRI LTz, ZORER. FEREEHEL WG20 @ Document &+ & L
TRGRES Nz, F£72, 2019 12 ARE CTEANO 7 Z VR 27 VEHORIE « o8
J7 1% 180-16000-33(7 & M= AT VT FIE)DBIER & L TR L. WG £H
R Lz, SBEIZERBSREFT ST\ D, B0 50D SVOC s F 4 H
E Lo, PERTGEMIT, BEA] S FREA, IRA 4 FE, KMo > b 3 FE, BEK 2
¥ CdH -7, DBP, DOA, DEHP, TXIB (X3 X CTOEMMOME SN, KM
D IIHFIZ 2E1H & DEHP ORBOREE D mi < . £72. AKPE~A » 22513 2EH, DEHP,
TEXANOL, TXIB D HHGHEE 2 < JIE S4viz, 5%, KA > FOFEHBZ N
FRAOWBEIZ I 1T 2 EREP AL, EREIERIC L 2 HCHE & K IRE & oF BT
FEETOIMLERD D LB LND,

A. BFZERI

BT, BAEE DY v 7T ARG
S TIXIEHERR & - SUEEMME KT
LEREFGEBHRFE I, F L
(200[ug/m’]) . DBP(17[pg/m?]) . DEHP
(100[pg/m’]) DFFEHENKIE STz, Ln
L., FWE L LCE 222 F )b-1-~F
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J JVQ2EIH), 2,2,4- 8 U A F)1-1,3-_ ¥
YVUF-NVE AT F - (B
4 :Texanol), 2,2,4- h U A F/L-13-X %
YUK VT A YT F - b (B4 TXIB)
DIRE SN, BHFR 2B Y 2 7
PN, ERDHMENNETHDL Z LT
fREHEIC B S e o T,



% 7-. DBP. DEHP 358 O iriiti &

FAZPURMED m R BRI S B E S s

A AR A aBRys - FEfE 2015 ¢
IBAf 2019 I CEINHUSIL S LD TETH
Do ZORBREZ EEBEICE T Z LR
BEfS T g,
ASHEFETIZ, ~ A7 aF v 3 —
ZHWTEM NS O SVOC i B %
ETHZET, BFEORGMETH D
DBP, DEHP DA TlE72 < | Friz Tt s
LTV D SVOC WE DTG YR 208+ 2
el Fle HRNO T 2R AT
JVERDORE - 78T FilE% ISO/TCL46( KA
D'E)/SCO6(EMNZEX), 1SO 16000-33 : 2017
[ Determination of phthalates with gas
(GC/
MS) | IZHTHRIRET 5 72D OMEHE 2 W
HT D,

chromatography/mass spectrometry

B. W91k

B-1 Abt S DSVOCH BHE B &
1) E A

HIE XTSI 1T, BEA 5 HH, IR 4
FEXE, JKMEASA > b 3 FREH, BEME 2 FEH
Thbd, ZNOLOEMITIF—LEF—
IZTHALZELDOTHY, —RICEfE
HAEnTwnb, £ 1 ICHERSRER OfE
eV o4 %, K1 IR O
BRAZRT, HEER S FEIC OV T,
T =7 AR 2 BB T-1%, WEEE
HIEDFEM F-42018)2 855 L. 1 #HELL
PRI ETHLHEEZIT o7z, HEEA
OFEFEIT AF4-1 N7 7 U AfflE=~ Ly
a >R, AF4-2 37 7 U VIR &, AF4-3
DSHERR B = VIR IS AITE . AF4-4 78 7 = 1
7L v A LRAIE,AF4-5 3= kU LI A
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REHITE Tl Do KA 4 FIHIZ DOV TUL,
TARTHLE =V ZH L TW\W5 PVC &
MThd, KiE~ag b 3 FEIZONT
I, TAI =T MRIZ2 BB - 721%, 1
WL B ST bllEEIT- 72, K
PESA N OFEEIT, P-1 23KMET 7 U v
Ty g VBN P2 NKMEV ) 3T
7 V< va R, P-3 23 EtERE Y
Var7 7 VAR CH D, o, R
DAL, P-1 A3 11~14nd (1[E8Y),
P2 23 11~15m (1 BE&Y), P38 11~
15m (1[E®Y) Tho, B 2 I
ODOWNWTIE W-1 1R B=/L 7 va—)b
W-2 B L E = VBIIETH 5,

2)HIE 1k

Bic~A 7 v F v o —HNEERT,
K3~ A 7 uF v o N"—JEHEDT
BRERT, 47 0T v R — DKM
1%630ml (+5%) TH Y, AOERIZNY
NIALEFRITDHDIEIZIVHFELEMOD
BRE D DA TF ¥ o X—DHIZ AL 7R
WEkolzarg IxRe L Tnsn, JlE
BRAARIIC~A 7 0T ¥ L X—DfE R L,
A uF ¥ U N—FKTHEHF LT, £
D%, T v o NN—WNIZFERGFT D E
TR S A - OITnEEEE &2 VT, 1
E[E]220°C THIEVILER 217 - 7=, INEILER
%, w4 70T ¥ o N\—%FEETHE
SH 7z,

B E~A 78Ty o N—DHE LR
FROMICEeA T, BB AR5 DSVOC
W EZ T o T2, ~ A4 7 uF v
A= Ak (& L 7 i R C G
BROBEIMGIZ 72 %, JoaaBR1328°C DEIR
T C2ARFMAT o 7o KGR TR (2 1IN 2,



i RBR A AT o 7o, BOHGRBRICAE A L 72
B2 TF v o N— B HD A LTt
IME AR E I~ A 7 aF v N — gk
L, Ty —AREIMELTND
SVOC % INEMILAE L 7=, INEVBEAE 13220°C,
LIRFEIAT o 72, B AE S 7-SVOCH'E
X Tenax TAHSEE 2 W ClEIN L7, &
F 5> B D SVOC HOE FE VX A i 46 & N
B AHEORER L GR L CRfiER &
7o, FTHBHERBR O N E S % |
FNTIMBYLA IR OWNE S 2T,

)t i ik

N SBME 1L, 2EHQ-T F /L~
=), D6( KT AF N7 m~Fi
Xt ), BHT(V 7 F /e Rafxv b
)L ), DEP(Z Z WY = F 1), C16(~~
XY h ), TBP(U VBN 7 F ),
TCEP(V g~ U RQ2-7 v xF L),
DBA(7 Y VY 7 F V), DBP(7 # v
fig > -n-7 F /L), C20(n-+ =24 >), TPP(V
VEE R U 7 ==V DOA(T VB UET A
27 F V), DEHP(7 Z JLfE-2-=F JL~F o
JV). 2EHAQ-=FIL~FI LT 7 U L—
k). TEXANOL( 7 % # / — )b ),
TXIBQ22,4- b U A F)L-13-20 & PF
—/)v AV TFZ7— 1K), DNOP(7 ¥ /L
fg>-n-4 27 F V), DINP(Z X IVERY A
J =JV), DIDP(7 ZIVEET A VT 2 L)D
20 FEHOW'E Th %5, 32 4 |Z Tenax TA 1
B DINBAIAE S, £ 512 GC/MS D5y
Wraetbz =,

B-2 7 XN AT VO EEEEAL
7 B VR AT )VEH O FEUERER L & T
T2ICBEFE U, BRI ki Al RE 2R A2
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MERBRIEZRE LT, ZORBRILITAAR
SRR WIS - TERR 2015 - GE4H

2019 I CHEIABIR LSz, £Z2 T, H

WD 7 Z Nl 27 VEDORE « 554877

5% ISO/TC146( K5 D'E)/SCOH(ENZER).
ISO 16000-33 : 2017 [ Determination of
phthalates with gas chromatography/mass

spectrometry  (GC/MS)]) (ZHTHRET 5

Z L% B L. ISO/TC146/SC6 DIEBEE 5

TARMZFEI LTz, AFEOEBE R

W LTz,

C. WFFufER

C-1 EHD> 5 D SVOC s FE Dk 5
B LWEBI OGS & 72> T B2 E
ZEte 19 RO TWEEZREL, 2D
PRURSCHIOHE S A3 T U b 0D & BEAE FE OO I 7E Al
FREEGOETH ALK IR T, b
DS FCHOHR FE . AR 23 ) E ot R AL 2R L
TWD, Fio, EEE & AFE ORI ERSH
LTV 5,

1) 2EIH

4 \Z 2B1H Do BERE RS R 2R
T 2019 FREIZHIE L7 b O H Tk
WENR L EN- DX, B F2 Th
D EGEEE T 39.46 pg/(nd +h) TH - 7=,
BEAEA AF4-1 & A4F-2 O Jcinsm < e
ENTZH, BM F-4 ORERER L0 | ik
HEOREMMN FEI-> TR, HFEEAI)
HTIEARL, A=y h®D F-4 O
LD TWD EEZ LIS, £z, KI
F-1 ™ 17.36 pg/(m * h), KIMESA >k P-2
& P-3 D 15.00 pg/(mi - h), BERK W-2 @
28.41 pg/(m « h)23F DO I, &
UWITHBOREE 2 7R LTz,

IA]



2) DBP
X 51z
2019 FFEIZHIE L 7= A O CHOBGEE
N b ED-> - DL, BEK W-1 D 0.87 ug
[(nd +h)yTod o7z, BEHA| AF4-2, AF4-4,
AF4-5 1% 0.51~0.53 pg/(mi * h)TH D03,
2018 4 JE DM F-4 OREREFRD 0.61 ug
(i = h)yThH D=, HEEFD O OHHT
T2 FABM DL DO TH D Z &N
EBEZbND, —J7. HEAEH AF4-1 1% 0.69
pg/(nd + h), AF4-3 1% 0.66 pg/(nf « h)y TH
0 KM F-4 DA TIEL | EEMNLOD
b B2 bND, £i2, KM F-1 @ 0.35
pg/(mt + h), KMESNA K P2 @ 030 ug
/(i ~h) BEDORMOBERI LR, FVVET
HoTm,

3) C20

[ 6 12 C20 O HHCHE BRI E ARG R A2 T,
2019 FEIZHIE L 7= O T GO E
Db T2DIE, 012 pg/(m' * h) & 7
BERK W-1 Th 5, HEEANIM O
ICHAREWEE & 72 > TV D28, 2018 4E
FE DRI F-4 OREREFAS 0.55 ug/(m + h)
ThHIO, BEEMDOBTIE AW
EFEZbND, £lo. KM F-1 & F4 O
0.11 pg/(nf « h). AKPE~A > b+ P-3 D 0.11
pg/(m + h), BEHE W-2 @ 0.11 ug/(m + h) T
HoTm,

7=

4) DOA

B4 7 12 DOA Do FE Ml E#E R 4
Fo 2019 FEREIZHIE L 72k 0 Tl
WEE N b @ o= DlE, AME~A b

DBP O iR LI ERE B A2 T,
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P-2 TH Y . FBOHEEIZ 0.87 ug/(nd » h) T
HoTz, Flo. KMEXA K P-1 @ 0.46
pg/(nd + h), BEHE W-2 @ 0.54 pg/(nf « h)73
Z OO, & <HE ST,

5) DEHP

4 8 |Z DEHP O it i B i il R 2 7
T, 2019 AEFEIZHIE U= b o Tl
WENRLEN- DX, B F3 Th
0| R FE 1T 30.78 pg/(nd +h) Td o 7=,
F72. KM F-2 @ 22.10 pg/(nd + h), KA
F-4 @ 19.73 ug/(nd + h)2NHIE S iz,

6) 224-FURAFARH L 13-TF
—/VE /A Y 7F 77—k (TEXANOL)
[X] 9 |2 TEXANOL 0D it i is B 1) & ik 5
ZoRd, 2019 AEFEICHIE L7z @ o T
HCEEN i b i T= DIk, Atk Aa
Y hP2 & P3ThHY, MBOHED 47.4
ug/(md WL EE 7r otz F7m. AKiEA
> b P-1 OHBORETT 14.2 pug/(nd = h) TH
0. EDOMOBEMITIHA, BVMETH -7,

7 224U AFNN3-R_H L DF
— VA TFL—F (TXIB)

[ 10 12 TXIB i s B E 7t 5 & o
o, JE U7 EEA oot CRHOEFE 03 b
BN TZDIX KA R P-1 THY
HCHOHREE DS 47.4 pug/(m - hPL ETH o 7=,
Th D, 7o 855 AF-3 O 18.15 pg/(nd *
h), KMEA~A > K P-3 @ 11.1 pg/(m * )
ZDOMOEFITIER, VAL 72> T
D

8) DINP

%] 11 |Z DINP O o B 7 E s 5 2w



o 2019 FEFEIZHIE L 72 R 0 Tl

WE N b - 7201%, 10.3 pg/(nd + h)
IR TEBER W2 Th D, T DOMOEELS
BITMH S iznoT,

C2 7HANRT 2T VEOEEML
ISO/TC146/SC6 @ Working Group Tif
it oTo, EFRRERIT 2019 4 10 A 7
H~11 HET, R4y -H#F 27 T o7

AT 4 THTDIIZ, SC6 DH, 7 H Lk

T 27 VO 53T )7 151 Working Group

20 [ZR%HE 505, AL WG20 DREED

%%ém&woktﬁJuﬂnH@sm

BETERNDO 7 Z Ll 25 VEOR
< T B AR LT,

%@ﬁ%\ SC6 THFE L7= ppt EEHZE
Working Group 20 @ Document & L Tl &
SNiz, £l BT IE DR XbH
WG20 (22925 Z LIz L7, L EDORE
IZOWTIE WG20 D= B —F—Th D
Wensing & 47 & THE 21572, JeaEam3L D
& W ILLL FIZ7/~rd, Tanaka-Kagawa T.,
Saito I., Onuki A., Tahara M., Kawakami T.,
Sakai S., Ikarashi Y., Oizumi S., Chiba M.,
Uemura H., Miura N., Kawamura 1., Hanioka

N., Jinno H. Method validation for the

=5 2A
A A

determination of phthalates in indoor air by
GC-MS with solid-phase adsorption/solvent
extraction using octadecyl silica filter and
styrene—divinylbenzene copolymer cartridge.
BPB Reports. 2019, 2 pp. 8690
SC6 Di#4>C Resolution 456 & LT,

T OBER D -T2, ENO T X fzr
AT IVEDORE « 531715 % 18O 16000-
33 : 2017 [Determination of phthalates with
chromatography/mass

gas spectrometry
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(GC/MS)] ([ZIBINT 25 Z &2 ME L, Wik
REERC L, 2019 4 12 ARIZ WG EH&
ICWIERZIRH LT,

D. &%

D-1 A5 0O SVOC o B o H &

A IZ K DAL E O ik A R L

BUERYER T LTV WMEEE IS

DONTH LWEEELZHET 5720, £0D

BIUWED L LT, v~/ 7 aTF v \—k
(2 &0 MERRIE MG LB O HOBOER E O

ﬂm%ﬁoto
DBP. DOA, DEHP, TXIB (I3 <T®D
MO S iz, —J7, DEP, TBP,

TCEP. DNOP, DIDP (%4 T DOz
THRHBEBRMELL T Th o Tz, KM 5
B2 2E1H & DEHP O JBOEE R < |
KM DN LN FERe A7 4 A E LIS
BIFLEERENLETHDL EEZ LN
%o F12 kML R D25 1T 2EH, DEHP,
TEXANOL, TXIB OJHEE R E <, K
PEAA v b O R ERCIRBE IS B
B EEHENSMNETH D,

D-2 7 Z VT AT VR DE BRI

ISO 16000-33 :
phthalates with gas chromatography/mass
spectrometry  (GC/MS)] (Z1%, 225, ™V
AL AN, REDOT ZNVEET AT VEER
FEDORETTIER. o7k ST
W5, FFRIT, BRI T X VERT AT VEED
HE T INENIAE 7 1k & i 51573 e
WINLTnD

EAND 7 Z VR 2T VEORE - 47
W FIEDO RIS TR BRI TIETH 5728
ISO 16000-33 #it& D 1 4 Sampling methods

2017 [Determination of



and analytical apparatus, 4.3 Sampling by

adsorption and subsequent solvent extraction
DEHEZHANWT, 44 L LT, RO 7 ¥
R AT VAADRNTE « 5347 715 A BN
THZLENEZOND, LT, iR ER
72 ENMBEIRGAETT, Amnex X ZERKT D
ZEBMETHD, UEDELENS AR
D7 Z N X T VHAORIE « Tk
% 1SO 16000-33 : 2017 [Determination of
phthalates with gas chromatography/mass
spectrometry (GC/MS)J (ZiBJI L, SIEZE
wAER LTz, SEZR Z T8I 5,

E. f&im
E-1 &9 5 D SVOC Fom FE o &
BERNTHEH L TWAEMD 20 O

LW 2 BRNE 21T > 7=,

2EIH X2 COEM MM S h-, £z,

TXIB. TEXANOL [E/KME~~A > k., PVC
R, Ty BT N B B S A,
SBENOIBYE & L TREDMLET
H5, FFlZ, TXIB, TEXANOL [FAKME~
A2 IO IBORE RGN -T2, —
BAEEL O AKESRS U F 2 LLSFERALT
WADEERFE, A7 4 A EBEiER e & D
FREFENMLETHDH Z L0, K=
BR 70 8T X D OO FE & SR EE & O
BMEZ RS A Z N KETHDL EE X
Lo,

E-2 7 XNV AT VO ERSEL
V\j@7§?/l/ﬁ§n‘_x?ﬂ/*ﬁ0)?ﬁu/ﬁ§ o3
BT 5 1 % E B AL D 7= O I EBRS 1C
MU, ENO T Z LT 2T )VIHD
WIE « 34T k% 1SO 16000-33 : 2017
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[ Determination of phthalates with gas
chromatography/mass spectrometry
(GC/MS) | (ZIBINT 572, HEREE1ER
LTW5%, 2020 FEEERTHC WG20 DOEEL
ELTIRHSNDTETH D, Lo, Fikk
WA DOHETR & Resolution (Z-DV T, 2020
ERE 9 ARICT T VA - XY Tt
ISO/TC146/SC6 THEFET %,

F. bFgesek
1w SCHER

L
2FRPER
1) Hyuntae Kim, Shin-ichi TANABE, Makoto
Koganei, The emission rate of newly regulated
chemical substances from building materials,
TAQVEC 2019,10th INT. conference on
Indoor Air Quality, Ventilation and
Energy conservation in building, Bair
Italy USB #120., 2019.9
2) INRERE, & KA. BiH—. ek
T\EH#6%$¢6$E%% DIk
HOR IR oA, BRSSP
[ESCERRETE R 2 2020.3(%/33)

G. FNEYHTA HED BRI
IREEREE

7L
PREIPCE SR
7L
3. Z D
7L



x 1 BEXSREM

R P T4 VI ]
7y Rv—b AF4-1
Ry Ra—r&RUA b AF4-2
A Al AR K K120 AF4-3
R R Gl0Z AF4-4
A K G103 AF4-5
U /;*‘Vw k F.1
SRl
R WEZ vvaryrary F-2
7w 3a v 7a7T KF504-S F-3
7 v a7 a7y KF528-S F-4
KA T IVT HT— P-1
KPR IR PR p-2
KMEANY =2 —a— b P-3
B 7T ATy TR W-1
HHER 1 ~#& HK-16 W-2

722 BB FER O RIE S F(MSTD-258M)
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4 NEABAE O SF(GERSTEL TDS A)

TN S 280 °C (10 min)
k7w IRE -60 °C
HENIRE 325 °C (5 min)

#£5 GC/MS OHHTEA:

i AR (GC/MS) Agilent 6890N / 5973 inert
VRN Inert Cap IMS  30mx0.25mmx0.25umdf

GC F—7 R 50°C(2min)—10°C/min—320°C(5min)
AU v K RYREE - splitless, @R/ : 50 : 1
HWEE—F SCAN
SCAN /XT A —X m/z 29(Low)~550(High)
e el B 230°C
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[f8%]
Meeting of ISO/TC 146/SC 6
"Indoor air"

Sankt Augustin (Germany)
11 October 2019

Resolutions

Resolution 456

ISO/TC 146/SC 6 agrees that the Japanese delegation should prepare the
documents on "Determination of phthalates with gas chromatography/mass
spectrometry (GC/MS)" for further discussion and send them to the secretariat by
the end of this year. The secretariat will distribute it to WG 20.

DRAFT Ver. 1.1
ISO
16000-33
Indoor air —
Part 33:

Determination of phthalates with gas chromatography/mass
spectrometry (GC/MS)

Air intérieur —
Partie 33: Détermination des phtalates par chromatographie en phase gazeuse/spectrométrie de

masse (CPG/SM)
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with ISO, also take part
in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all

matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the

editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or

on the ISO list of patent declarations received (see www .iso .org/ patents).

Any trade name used in this document is information given for the convenience of users and does not

constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the

following URL: www .iso .org/ iso/ foreword .html.

This document was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 6,

Indoor air.

A list of all parts in the ISO 16000 series can be found on the ISO website.
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Introduction

The different parts of ISO 16000 describe general requirements relating to the measurement of indoor
air pollutants and the important conditions to be observed before or during the sampling of individual

pollutants or groups of pollutants, as well as the measurement procedures themselves (see Foreword).

The definition of indoor environment is given by ISO 16000-1. Dwellings [living rooms, bedrooms,
do-it-yourself (DIY) rooms, sports rooms and cellars, kitchens and bathrooms], workrooms or
workplaces in buildings which are not subject to health and safety inspections with respect to air
pollutants (e.g. offices, salesrooms), public buildings (e.g. restaurants, theatres, cinemas and other
meeting rooms) and passenger cabins of motor vehicles and public transport are among the most

important types of indoor environment.

Phthalates, the diesters of the ortho-phthalic acid (1,2-benzene dicarbon acid), are emitted into the
indoor air primarily from articles of daily use made of soft polyvinyl chloride (PVC). Typically,
phthalates are used as plasticizers in soft PVC. The five most frequently used phthalates are
diisodecylphthalate (DiDP), diisononylphthalate (DiNP), di(2-ethylhexyl)-phthalate (DEHP), di-n-
butyl-phthalate (DBP), and benzyl-n-butyl-phthalate (BBP). An overview of the most important
phthalates, their acronyms and several relevant substance properties can be found in Table A.1. These
phthalates can be determined in indoor environments by means of the analytical methods incorporating

gas chromatography/mass spectrometry specified in this document.
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Indoor air —

Part 33:
Determination of phthalates with gas chromatography/mass
spectrometry (GC/MS)

1 Scope

This document specifies the sampling and analysis of phthalates in indoor air and describes the
sampling and analysis of phthalates in house dust and in solvent wipe samples of surfaces by means

of gas chromatography/mass spectrometry.

Two alternative sampling and processing methods, whose comparability has been proven in a round
robin test, are specified for indoor air®l. Sampling can take place using sorbent tubes with subsequent
thermal desorption and GC-MS analysis. Alternatively, sampling can take on other types of sorbent

tubes that are subsequently analysed by solvent extraction with GC-MS.

Depending on the sampling method, the compounds dimethyl phthalate to diisoundecylphthalate can
be analysed in house dust as described in Annex CP. The investigation of house dust samples is only
appropriate as a screening method. This investigation only results in indicative values and is not

acceptable for a final assessment of a potential need for action.

Dimethyl phthalate to diisoundecylphthalate can be analysed in solvent wipe samples as described in

Annex B. Solvent wipe samples are suitable for non-quantitative source identification.
NOTE In principle, the method is also suitable for the analysis of other phthalates, adipates and
cyclohexane dicarboxylic acid esters, but this is confirmed by determination of the performance

characteristics in each case.

General information on phthalates are given in Annex A.
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments) applies.
ISO 16000-6:2011, Indoor air — Part 6: Determination of volatile organic compounds in indoor and

test chamber air by active sampling on Tenax TA sorbent, thermal desorption and gas chromatography

using MS or MS-FID
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3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http:// www .electropedia .org/

— ISO Online browsing platform: available at http:// www .iso .org/ obp
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4 Sampling methods and analytical apparatus

4.1 General

Sampling of indoor air takes place either by adsorption on a thermal desorption tube filled with quartz
wool and Tenax® TAD on adsorbents such as Florisil®?, octadecyl silica (ODS), and styrene—
divinylbenzene copolymer (SDB) with subsequent solvent extraction!3!l81X], The quantity of solvent
used for solvent extraction procedures should be minimized in order to minimize blank values. All
apparatus and reagents used should be clean, i.e. without detectable quantities of the compounds of

interest.

The experiences from the round robin test have indicated that significant blank value differences can
also be introduced by the solvent. Each new bottle of solvent shall therefore be tested for phthalate

contamination before usel2.

NOTE The experiences from the round robin test have indicated that rinsing with clean solvent (no
detectable phthalates) is sufficient to remove contamination from the apparatus and that a sterilization

by heating with subsequent deactivation of the heated glass apparatus is not mandatory.

The ubiquitous distribution of phthalates shall be considered during sampling of indoor air in order to
avoid contamination of the sample. The measures to be considered for blank value minimization, as
well as the advantages and disadvantages of the individual methods, are described in detail in the
respective clauses. Further hints to quality assurance and problems related to blank values that shall

be considered are listed in Clause 10.

4.2 Sampling by adsorption with subsequent thermal desorption

Use the apparatus, reagents and materials described in ISO 16000-6 (including the informative annex

on semi-volatile compounds) with the following additional specific requirements:

4.2.1 Apparatus, operating materials and chemicals

4.2.1.1 Thermal desorption tube, stainless steel, inert-coated steel or glass tube filled with a 1 cm
loosely packed plug of non-friable quartz wool backed up by at least 200 mg of adsorbent, e.g. Tenax®

TAD 20/35 (see ISO 16000-6:2011, Annex D).
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4.2.1.2 Sampling system, according to Figure 1.

4.2.1.3 Pump, suitable for a volume flow in the range 50 ml/min to 200 ml/min under the sampling

conditions; recommended sampling volume of approximately 20 I to approximately 70 1.

4.2.1.4 Gas volume meter, the maximal measurement inaccuracy shall not exceed 5 %.

4.2.1.5 Laboratory sampling facilities, hygrometer, thermometer, barometer.

4.2.1.6 Internal standards, required as quality control measure of the whole analytical process
including sampling; suitable examples include: the ring-deuterated compounds D4-DMP, D4-DEP,

D4-DBP, D4-BBP, D4-DEHP, D4-DOP as well as the non-deuterated diallyl phthalate (DAIP), see
Clause 5 and Table 3. Standards shall be prepared in phtalate-free methanol, as described in ISO

16000-6, at a level such that a maximum 1 pl injection introduces approximately the same mass of

analyte onto the sampling end of the tubes as is expected to be collected during sampling.

1) Tenax® TA is the trade name of a product supplied by Buchem. This information is given for the
convenience of the users of this document and does not constitute an endorsement by ISO of the

product named. Equivalent products may be used if they can be shown to lead to the same results.

2) Florisil® is the trade name of product supplied by U.S. Silica. This information is given for the
convenience of the users of this document and does not constitute an endorsement by ISO of the

product named. Equivalent products may be used if they can be shown to lead to the same results.

4.2.1.7 Thermal desorption unit, coupled to GC-MS for the two-stage thermal desorption of the
sorbent tubes and transfer of desorbed vapours via an inert gas flow into a gas chromatographic (GC)

system, fitted with a mass spectrometric (MS) detector.

NOTE Deactivated (silanised) glass wool or quartz wool can also be used as adsorbent after an

appropriate method validation.

4.2.2 Preparation of the thermal desorption tube
The use of a tube packed with quartz wool and Tenax® TAY presupposes knowledge of ISO 16000-6.
Prepacked and preconditioned sorbent tubes are available commercially or can be prepared in the

laboratory as follows:
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A plug of non-friable quartz wool, usually supported by a stainless steel mesh, is inserted at the
sampling end of the tube. The required mass of sorbent is poured into the tube behind the quartz wool
plug. The far end of the sorbent bed is typically supported by a second plug of quartz wool or a stainless

steel mesh.

A minimum of 200 mg sorbent shall be used per tube in order to guarantee the sorption capacity.

NOTE  Determination of the breakthrough volume is described in ISO 16017-1:2000, Annex B. The
breakthrough volumes are proportional to the dimensions and masses of the sorbents. The rule of the
thumb is that the guaranteed sample volume doubles itself when the sorbent bed length is doubled

(while retaining the tube diameter).

After filling of the thermal desorption tubes (e.g. with Tenax® TAD), the tubes are conditioned for
approximately 8 h at 280 °C followed by approximately 30 min at 300 °C in an inert gas flow (100
ml/min). The purified sorption tubes are closed and stored at room temperature and in the dark in a

container that prevents sample contamination.

Analyse a representative number of conditioned tubes for blank value, using routine analytical

parameters, to ensure that thermal desorption blank is sufficiently small (see ISO 16000-6:2011, 7.1).

Sampling should take place as soon as possible after conditioning. If sampling is not possible within
approximately 14 days after conditioning, then the tube shall be reconditioned for 15 min at
approximately 300 °C before sampling. In order to avoid contamination, the thermal desorption tubes

should be touched only with cotton gloves. In addition, labelling shall be omitted.

The thermal desorption device should ensure that any contamination from external tube surfaces is
excluded from the analytical sample flow path. If the selected analytical system does not do this, tubes
shall only be handled using clean cotton gloves, in the field and laboratory, to minimize contamination.
Tubes should be indelibly and individually labelled but without attaching adhesive labels which might
jam or discolour during thermal desorption.

4.2.3 Sampling
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Prior to sampling, the conditioned tubes are spiked with maximal 1 pl internal standard solution in
methanol (e.g. 20 ng/pl for a sampling volume of 50 1; the absolute mass of the additionally spiked
standard depends on the sampling volume and the operating range of the method). The standard

solution is usually applied on the sampling end of the sorbent tube.

The sampling equipment is assembled according to Figure 1 and shall be free of leaks. The pump is
connected to the non-sampling end of the sorbent tube by means of polyethylene or
polytetrafluoroethylene (PTFE) connectors and is switched on. If the breakthrough volume of the
analysed phthalates is unknown, then two sorption tubes shall be connected in series. The tubes shall
be connected with a phthalate-free coupling.

The volume flow, as well as the temperature, the absolute air pressure and the relative air humidity,
shall be recorded. The suitable sampling volume flows are within the range of 50 ml/min to 200 ml/min.
This corresponds to a recommended sampling volume of approximately 20 1 to 70 1 for a sampling
duration of approximately 2 h to 24 h. After sampling, the sorption tube is removed from the sampling
equipment; both ends of the sorption tube shall be closed.

A doubled sampling of the indoor air is recommended.

Sampled tubes shall be transported to the laboratory and analysed as soon as possible.

4.3 Sampling by adsorption with Florisil®? and subsequent solvent extraction
4.3.1 Apparatus, operating materials and chemicals
4.3.1.1 Sampling system, according to Figure 1.

4.3.1.2 Pump, suitable for a volume flow of approximately 2 I/min under the conditions of the

sampling, recommended sampling volume of approximately 1 m* to 3 m* in 8 h to 24 h.
4.3.1.3 Gas volume meter, the maximal measurement inaccuracy shall not exceed 5 %.
4.3.1.4 Muffle furnace.

4.3.1.5 Flat, heat resistant evaporating dish, for heating Florisil®?.
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4.3.1.6 Florisil®?, 60 to 100 mesh.
4.3.1.7 Glass wool, silanized.
4.3.1.8 Glass flask, with screw-cap and polytetrafluoroethylene (PTFE) sealing, 50 ml.

4.3.1.9 Adsorption tubes, glass tube, approximately 200 mm long, internal diameter approximately

10 mm to 12 mm.
4.3.1.10 Laboratory sampling facilities, hygrometer, thermometer, barometer.

4.3.1.11 Solvent, e.g. tertiary butyl methyl ether (TBME) or toluene, free of blank values (solvent
shall be tested for the absence of phthalate blank values).

4.3.1.12 Internal standards, suitable are, e.g. the ring-deuterated compounds D4-DMP, D4-DEP, D4-
DBP, D4-BBP, D4-DEHP, D4-DOP as well as the non-deuterated diallyl phthalate (DAIP); see Clause

5 and Table 3.

4.3.1.13 GC-MS, gas chromatographic (GC) system, fitted with a mass spectrometric (MS) detector.
[Figure 1 is omitted]

1 sampling tube
membrane vacuum pump

timer switch (optional)

2
3
4  anti-abrasion filter
5  volume measuring device or mass flow controller
6

protective housing

Figure 1 — Schematic diagram of the sampling equipment

[Figure 2 is omitted]
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Figure 2 — Filling of the glass tube

Key
1  Florisil®?

2 glass wool

4.3.2 Preparation of Florisil®? and the adsorption tubes

Florisil®? is brought out in a thin layer (approximately 3 cm to 4 ¢cm) on an evaporation dish and
heated at 800 °C for 6 h. After cooling down in the desiccator it is deactivated with bi-distilled water
(3 % proportion by mass). To this end, 5 g Florisil®? and 150 ul water are given to a 50 ml glass flask
with a screw-cap and polytetrafluoroethylene (PTFE) sealing. After closing the flask, Florisil®? shall
be mixed for approximately 45 min until a uniformly flowing powder has formed again. The
deactivated Florisil®? is then filled into an adsorption tube (see Figure 2). The filling height should
be approximately 10 ¢cm to 13 cm. The ends of the Florisil®? filling are closed with silanised glass

wool. The filled tubes are stored in the desiccator over silica gel until air sampling.

NOTE  The geometry of the tube is based on the DFG method 1],

4.3.3 Hints to the application of Florisil®?
Each charge of Florisil®? newly heated and deactivated according to 4.3.2 shall be examined for blank
values. Charges where high phthalate blank values are still measured after such treatment shall be

heated and deactivated anew.

As long as the prepared tubes are stored in the desiccator, they are suitable for storage and use within
up to six months. After expiration of this period, unused tubes shall be emptied and the Florisil®?
shall be treated again according to 4.3.2.

Other adsorbents such as Chromosorb 106 or comparable carrier materials can be utilized as

adsorption agents. Absorbent preparation and sampling shall then be modified accordingly, and the

suitability shall be proven by a determination of the performance characteristics.

4.3.4 Sampling
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A defined volume (e.g. 10 pul) of the internal standard solution (e.g. 100 mg/l, this corresponds to an
absolute mass of the internal standard of 1 ug) shall be added prior to sampling. The preparation of
the solutions of the internal standards is described in Annex D (for thermal desorption method) and in

Annex E (for solvent extraction method using Florisil®?).

The internal standard is added, e.g. by means of a microlitre syringe. The standard solution is usually
placed on the adsorbent on the side oriented towards the flow. The amount to be added for the
anticipated operating ranges from 0,05 pg/m?® to 10 pg/m? is listed in Table 1. The compounds listed

in Clause 5 are suitable as internal standards.

Table 1 — Operating range for determination of phthalates with contents from 0,05

png/m3 to 10 pg/m? in an air sample

[Table 1 is omitted]

The sampling equipment is assembled according to Figure 1 and a leak test is performed. The volume
flow, as well as the temperature, the absolute air pressure and the relative air humidity, shall be
recorded. Sampling takes place by means of a pump, and the sampling volume amounts to 1 m? to 3
m?. For a volume flow of 2 I/min to 3 I/min, the sampling duration shall be approximately 8 h to 24 h

depending on the sampling strategy.

The loaded tubes shall be transported to the laboratory promptly, and processing of the tubes shall take

place as soon as possible after sampling.

4.3.5 Sample conditioning

The Florisil®? and the glass wool from the adsorption tube are transferred completely to a 50 ml glass
flask with screw and mixed with 25 ml solvent. The flask is closed by a screw-cap with a
polytetrafluoroethylene (PTFE)-coated seal, effectually shacked up for thorough wetting and placed

for 15 min in the ultrasonic bath.
TBME and toluene have been proven successful as solvents. The use of another slightly polar solvent

is possible. Non-polar solvents (e.g. hexane) are not suitable. However, it shall be guaranteed that the

same solvent is used for calibration and gas chromatographic determination of the sampling solution.
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5 ml of the supernatant are then extracted by a dropper and reduced to 0,2 ml. Reduction to dryness
leads to considerable substance loss, especially of the volatile phthalates. 100 pl of this concentrated
extract is transferred to the auto sampler vials and used for the CG/MS analysis (Clause 6). Under
application of the specifications described in 4.3.4, the concentration of the internal standard in the

concentrated extract amounts to 1 mg/l.

4.4 Sampling by adsorption with ODS solid phase disk or SDB copolymer cartridge

and subsequent solvent extraction

4.4.1 Apparatus, operating materials and chemicals

4.4.1.1 Sampling system, according to Figure 1.

4.4.1.2 Pump, suitable for a volume flow of approximately 2 I/min or 10 1/min under the conditions

of the sampling, recommended sampling volume of approximately 2.88 m? to 14.4 m? in 24 h.

4.4.1.3 Gas volume meter, the maximal measurement inaccuracy shall not exceed 5 %.

4.4.1.4 ODS solid phase disk, 47 mm in diameter.

4.4.1.5 SDB copolymer cartridge.

4.4.1.6 Sampler holder, parts of the holder for the solid phase disk or cartridge that contact the sampler

should comprise Teflon®.

4.4.1.7 Glass centrifuge tube, 10 ml.

4.4.1.8 Laboratory sampling facilities, hygrometer, thermometer, barometer.

4.4.1.9 Solvent, acetone for residual agricultural chemical test, free of blank values (solvent shall be

tested for the absence of phthalate blank values).

4.4.1.10 Internal standards, suitable are, e.g. the ring-deuterated compounds D4-DMP, D4-DEP, D4-
DBP, D4-BBP, D4-DEHP, D4-DOP as well as the non-deuterated diallyl phthalate (DAIP); see Clause
5 and Table 3.
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4.4.1.13 GC-MS, @ Cm gas
chromatographic \ (GC) system, fitted
1 2 3 4 5 6

with a  mass spectrometric (MS)
detector.

1 2 3 4 5 6 7
Key

1 Pump side cap (made of aluminium)
Screen holder (made of Teflon®)

Support screen (made of Teflon®)

Solid phase disc

O-ring (made of Teflon®)

Solid phase disc retainer (made of Teflon®)

N N AW

Air sampling side cap (made of aluminium)

Figure X — Scheme of holder for solid phase disk

Key
1 Pump side cap (made of aluminium)

2 Cartridge holder (made of Teflon®)
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O-ring
SDB copolymer cartridge
Cartridge retainer (made of Teflon®)

AN W B~ W

Air sampling side cap (made of aluminium)

Figure X — Scheme of cartridge holder

4.4.2 Sampling

After installing the solid phase disc or cartridge in the sampler holder, wrap the entire holder assembly
with aluminium foil, put in a closed metal container and carry to the measurement site. Then, prepare
two identical holders separately, one for the operation blank (to be kept in the analysis facilities until

sampling is completed), the other for transport to the measurement site and intended as the travel blank.

For sampling, place the holder 1.2 to 1.5 m above the measurement site and connect it to the suction
pump. Run the suction pump and collect the sample air at a flow rate of 2 I/min to 10 I/min for 8 to 24
h.

After sampling, detach the holder from the suction pump, wrap in aluminium foil, store in a closed
metal container and transport back to the analysis facilities. The holder for the travel blank test should

be handled in the same manner as the sampling holders, minus the air sampling procedure.

Furthermore, record the weather conditions at the time of measurement (such as air temperature,
humidity and pressure) and the sampling details (such as start and end time of air sampling and volume

of air sampled).

NOTE For the solid phase disc holder, disassemble the parts into pieces, place them in a metal
bucket or glass beaker before use, perform ultrasonic cleaning in acetone for 10 min, air dry and
assemble the cleaned solid-phase disc. At that time, use a pincette that has been ultrasonically cleaned
in acetone for 10 min. Cartridge holders do not require cleaning before use. When mounting the
cartridge in the holder, wash your hands with soap and be careful not to directly touch the air sampling

side of the cartridge.

The operation blank test is performed to confirm the extent of contamination from the environment in

the preparation of the test solution.
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The purpose of the travel blank test is to confirm the extent of contamination during the time from
sampling to sample solution analysis. In the case the travel blank value is equal to or lower than the
operation blank value, it is confirmed that there is no contamination during transfer. If the travel blank
value is larger than the operation blank value, contamination occurred during transport and the origin
of contamination should be pursued. Measures should be taken to prevent contamination during the
retest. In calculating the concentration in air, the travel blank value is subtracted from the measured

value.

4.4.3 Test solution preparation

Remove the solid phase disc from the holder and fold it into a glass centrifuge tube. Remove the
cartridge from the holder and transfer the internal SDB copolymer resin to a glass centrifuge tube. Add
5 ml of acetone and 5 pl of internal standard solution to the centrifuge tube extract ultrasonically for

20 min and centrifuge at 2,500 rpm for 10 min; then, use the supernatant as the test solution.
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5 Calibration

5.1 General

Phthalates present in indoor environments tend to undergo gas-particle-partitioning which is mainly
characterized by the vapour pressure of the individual compound. Phtalates exhibiting high vapour
pressures are most likely found in the gas phase whereas phthalates with low pressures tend to
condense and are predominantly found in the particle phase. Therefore, some phthalates like DPhP,
DiNP, DiDP, and DiUP are not normally present at detectable concentrations in indoor air. Those
compounds will be found in solvent wipe samples and house dust samples. Methods for screening

phthalates in solvent wipe tests and house dust are described in Annex B and Annex C, respectively.

Table 2 gives an overview for a range of phthalates and their occurrence in air samples or in house

dust as well as wipe samples.

Table 2 — Ascertainable phthalates in the various media

[Table 2 is omitted]

A calibration shall be performed in order to specify the concentration and working range to be
determined, respectively. A multiple calibration (at least a 5-point calibration) is required for the
establishment of the basic calibration. It shall be repeated regularly, at the latest after substantial
changes of the measurement system. A multiple calibration (at least a 3-point calibration) shall be

performed for the validation of the calibration function.

The ring-deuterated compounds listed in 4.2.2 as well as the non-deuterated diallyl phthalate (DAIP)
are suitable as internal standards (based on ISO 18856).

5.2 Calibration of the thermal desorption method

A minimum 5-point thermal desorption GC-MS calibration shall be performed by desorbing a blank

tube and preparing standard tubes at 4 or more different levels covering the work range. Methanol is

used as solvent. A detailed example for a calibration procedure is given in Annex D.
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5.3 Calibration of the solvent extraction method

A minimum 5-point solvent extraction GC-MS calibration shall be performed by desorbing a blank
tube and preparing standard tubes at 4 or more different levels covering the work range. More
calibration points can be added if an extended calibration range is required. Either toluene or TBME

is used as solvent. A detailed example for a calibration procedure is given in Annex E.
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6 Identification and quantification
6.1 Mass spectrometric analysis

During phthalate breakup through electron ionization, the anhydride fragment with a mass to charge

ratio (m/z) of 149 forms the base peak. The masses usually used in SIM mode are listed in Table 3.

Specific problems arise during quantification of the isomer mixtures, e.g. nonyl, decyl and undecyl
phthalates. Since isomeric phthalates fragment stronger than their n-compounds, the determination of
phthalates using the ion m/z = 149 and the response factor of the corresponding n-compound leads to
a result that lies lower than the actual value. Thus, e.g. DEHP and DiBP show an approximately 20 %
lower detection sensitivity towards their n-compounds upon quantification by means of m/z = 149.

The lower results for components with longer chains can amount to 50 %.

Table 3 — Mass traces (SIM masses)

[Table 3 is omitted]

When DAIP is used as internal standard, it is necessary to confirm that the retention times of DAIP

and 4-NP are not identical.

In addition, numerous peaks in the chromatogram are obtained in the case of the isomeric nonyl, decyl
and undecyl phthalates (especially in house dust samples or solvent wipe samples) L8119 (see Figure
3). Thus, for the same concentration, the height and the area of the individual peaks within a peak
pattern of this type are smaller than for the phthalates consisting of only one isomer, e.g. DEHP.
Smaller concentrations of the isomeric nonyl and decyl phthalates can present difficulties with
conforming identities compared with the same concentrations of phthalates consisting of a single
isomer. Hence, the achievable quantification limits for isomer mixtures are higher than for the common

phthalates.
If several different isomer mixtures are present in a single sample (e.g. nonyl and decyl phthalates),

then an exact quantification of the single isomer mixture is no longer possible 7. Two different

approaches can be attempted to identify the mixtures and to quantify them by approximation:
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[Figure 3 is omitted]

a) Mass trace m/z = 149

b) Mass trace m/z = 307

Key
X  retention time

Y  strength of the signal

NOTE  Source: personal communication R. Nagorka.

Figure 3 — Superimposed GC-MS chromatograms of a DiNP standard and a DiDP

standard

The identification and quantification takes place using the specific masses m/z = 293; 307; 321
according to Table 3. This is, however, related to a sensitivity loss. Furthermore, the specific masses

of the isomer mixtures cannot be clearly allocated (Figure 3).

The identification and determination of the integration times takes place using the specific masses m/z

=293;307; 321 according to Table 3.

Quantification takes place using the mass m/z = 149. The integration limits are determined within the
overlapping range of both peaks (see Figure 3). This inaccurate determination of the integration

window can lead to substantial uncertainties.

The selected quantification method shall be recorded in the test report. Yet, another problem is that the
suppliers of analytical standards are far from covering the band width of the commercially used
semivolatile phthalates. More importantly, these analytical standards can have a substantially different
composition as exemplified in Figure 4. It shows the substantial mass trace m/z = 149 of two different
commercially available DINP mixtures. Both DiINP mixtures show different peak patterns with a

different retention range. Also, standards with the same CAS number can reveal different compositions.
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[Figure 4 is omitted]

a) Producer A

b) Producer B

NOTE  Source: personal communication R. Nagorka.

Figure 4 — GC-MS chromatograms (m/z = 149) of two different DiNP standards

Figure 5 shows a typical chromatogram of an air sample with a laboratory blank value and calibration

exemplified by a Florisil®? processing.

[Figure 5 is omitted]

a) Chromatogram of a laboratory blank value from a Florisil®2) tube spiked with the IS and
concentrated. IS (DAIP): 17,02 min, DiBP: 19,22 min, DBP: 20,85 min, DEHP: 29,65 min

b) Chromatogram of a calibration standard of 1 mg/l DMP: 11,20 min, DEP: 14,04 min, IS
(DAIP): 17,02 min, DiBP: 19,22 min, DBP: 20,85 min, BBP: 26,93 min, DEHP: 29,63 min,

DOP: 31,99 min

¢) Chromatogram of a processed air sample. IS (DAIP): 17,04 min, DiBP: 19,22 min, DBP:
20,85 min, BBP: 26,95 min, DEHP: 29,66 min

Figure 5 — Typical chromatograms of an air sample
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7 Establishment of calibration curves and calculation of the analyte
mass

7.1 Establishment of calibration curves

A calibration curve is established by using calibration solutions. The calibration procedure is described
in Annex D for the thermal desorption method and in Annex E for the solvent extraction method. To
establish the calibration function, the ratio of the peak area of the fragment ion trace of the analyte to

the peak area of the fragment ion trace of the internal standard is calculated. The calibration function

is given by Formula (1):
vea=bm+a (1)
where

vpa 1s the peak area ratio (ratio of the peak area of the analyte to the peak area of the internal
standard);
a is the intercept;
b s the slope in pug™;

m is the analyte mass in pg.

A linear regression analysis using the known analyte masses, m, and the corresponding peak area ratios,
vpa, 18 performed. In addition to the intercept, a, and the slope, b, mentioned above, the regression

analysis also gives the parameters sa, sv, 7, and syx
where

sa 1s the standard deviation of the intercept;

sy 1s the standard deviation of the slope;

r  1is the linear correlation coefficient;

syx 1 the standard deviation of the regression (standard deviation of the estimate);

n  denotes the number of measurement points.
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7.2 Calculation of the analyte mass
First of all, the ratio of the peak area of the analyte to the peak area of the internal standard is
established (vpa). The analyte mass, m, in pg is calculated using the peak area ratio and the regression
coefficients (slope and intercept). Assuming m = msol, i.€. the analyte mass refers to the mass of analyte
in the measurement solution, the rearrangement of Formula (2) gives:

Msol = (vpa —a) / b (2)

Misol is the analyte mass in the measurement solution in pg.

Assuming m = mube, 1.€. the analyte mass refers to the mass of analyte in the thermal desorption tube,

the rearrangement of Formula (1) gives Formula (3):

Mtube = (VPA - a) /b (3)

Miube is the analyte mass in the thermal desorption tube in pg.

If the value for intercept is not significantly different from zero, mso and mupe can also be calculated

by using Formula (4):

Msol = VPA /b (4)
or Formula (5):

Mube = Vpa / b (5)
A t-test with zero hypothesis Ho: a=-o (with = 0) is used to prove if the intercept, a, deviates
significantly from zero. The test parameter, ¢, is calculated here according to the algorithm 2% in
Formula 6:

“t=lal/ sq (6)

The calculated “t-value is then compared with the tabulated z-value: tap = to5 %,n-2 (see Table 4).
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If the calculated “t-value exceeds the tabulated 7-value, the zero hypothesis (intercept is equal to zero)

shall be rejected; that is, the intercept shall be considered by the concentration calculated based on the

peak area ratio, vpa [see Formulae (2) and (3)].

Table 4 — Values of the t-distribution

[Table 4 is omitted]
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8 Calculation of indoor air concentrations

The indoor air concentrations are determined from measurement solutions according to Formula (7):

where

CcA=Msol/ Va (7)

ca is the analyte concentration in the indoor air in pg/m?;

msol 1S the analyte mass in the measurement solution in pg;

Va is the sampling volume in m?.

The indoor air concentrations are determined from thermal desorption tubes according to Formula (8):

where

CA = Mtube / VA (8)

ca is the analyte concentration in the indoor air in pg/m?;

Mube 18 the analyte mass in the thermal desorption tube in pg;

Va is the sampling volume in m? under sampling conditions.
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9 Performance characteristics

9.1 Detection limit

The analytical detection limit (LOD) is usually defined as a signal-to-noise ratio of 3:1, where the
noise of the baseline of the native mass trace used for quantification is measured in a signal-free
window corresponding to the 10-fold signal width at half signal height before the anticipated signal.
Due to the potential significance of matrix interferences, samples, not standards, shall be used to
determine detection limits.

9.2 Quantification limit and problems related to the blank values

The analytical quantification limit (LOQ) is calculated as a signal-to-noise ratio of 9:1 here. The user

shall determine the quantification limit based on validation measurements.

LOD and LOQ are generally dependent on:

— sampled air volume,

— general level of air contamination in the laboratory,

detection limit of the apparatus under the given analytical conditions (including detector sensitivity,

selectivity and split ratio)

final volume of the analysis solution (specific to the determination of detection limits for solvent

extraction methods),

— injection volume (specific to the determination of detection limits for solvent extraction methods),

system blank levels including sorbent and solvent background.

During the phthalate analysis, the quantification limit is dominated by the occurrence and the
fluctuations of the field blank value (see Table 5). It is therefore inappropriate to determine the
quantification limits based on calibration and declare them as quantification limits of the method. For

blank values exceeding the ninefold of the noise, the quantification limit of the method is defined as
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the double of the field blank value of the sample series (see 10.1). Measured values below the
respective quantification limit are indicated as “< LOQ”. As a matter of principle, the numeric value

of the quantification limit shall be recorded.

The field blank values shall be calculated on the analogy to Clause 7 and Clause 8 and shall be referred

to the respective sampling volume. The results of the field blank values shall be documented
individually for all analytes. They are not used as correction of the results but only for a better

interpretation of the measured values.

Table 5 — Example for average laboratory blank value and background value

(ambient air) during indoor air sampling by means of Tenax® TAY tubes

[Table 5 is omitted]

In the blank test with ODS solid phase disk and SDB copolymer cartridge, DEP, DBP, and DEHP were
detected from all adsorbents (Table X), while the two other target phthalates — DiBP and BBP — were

not detectedX!.

Table X — Blank values of phthalates in each adsorbent (n=3; ng + s.d.)

Analyte ODS disk A ODS disk B SDB cartridge
DEP 2.0+0.10 2.6 +0.20 1.3+0.20
DiBP <0.2 <0.2 <0.2
DBP 23.6+3.0 30.1+4.5 10.1+1.5
BBP <1.0 <1.0 <1.0
DEHP 23.0+5.6 32.7+44 13.7+2.8
Internal standards: D4-DBP, D4-BBP, D4-DEHP

9.3 Reproducibility standard deviation and repeatability standard deviation
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A round robin test was performed for validation of the two analytical methods for indoor air described

in this document 1. The samples for the round robin test consisted of:

a) a solution containing four phthalates for spiking the Tenax®" thermal desorption tubes, and/or

b) a Florisil®? adsorption tube spiked with four phthalates.

The thermal desorption tube was analysed according to 4.2 and the Florisil®? adsorption tube was
analysed according to 4.3. The results are compiled in Table 6. The results prove the comparability of
the two methods. Although one of the methods was always applied by the laboratories for the first
time, the comparison of the reference values demonstrates the practicability of both methods and the

correctness of the results within an acceptable variance.

Table 6 — Results of the analysis of the round robin test with the respective
reference value, average value, relative standard deviation and median
[Table 6 is omitted]

A round robin test for phthalate analysis was performed in 2005 by the State Health Office of Baden-

Wiirttemberg, Germany, where a phthalate solution of unknown concentration was forwarded.

The 28 participants analysed the samples according to the respective internal methods; the results are
shown in Table 7. In addition, a mixed dust sample of different house dusts sieved to <63 pm was
analysed by 26 participants. These results are shown in Table C.2.

Table 7 — Results from a round robin test for phthalate analysis in a solution 2!

[Table 7 is omitted]
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10 Quality assurance
10.1 Method verification and determination of blanks

Due to the ubiquitous distribution especially of the plasticizers DiBP, DBP and DEHP and since the
measured values are frequently in the range of the quantification limit, the blank values play a
significant role for phthalates analysis. It is therefore recommended to measure the results of the field
blank values continuously and to make a record by, e.g. a control chart in order to identify blank value

changes. Problems to determine blank values are discussed in Annex H.

10.1.1 Field blank value of the indoor air

The entire method shall be verified regularly and with each sample series by the determination of field
blank values. A field blank sample of the indoor air is a sample that is obtained in an identical manner
as the actual sample, however, without sucking air through the sampling equipment. The adsorbent
agents shall not be exposed to the ambient air for a longer time than the exchange of the sampling
head requires. In this way, the field blank value enables, among other things, also statements with
regard to contaminations during transport, to the sampling set-up and to the entire course of the

analysis. Field blank values are not subtracted from the sample result.

10.1.2 Analytical laboratory blank value

In addition, a laboratory blank value of all analytes shall be determined after larger changes of the
analytical method by means of a blank value sample that covers the entire analytical method including
extraction, cleaning and quantification. This procedure is also recommended following the analysis of
a sample with values that exceed the previous concentration levels by a factor of 10.

10.2 Measures for blank value minimization

The following measures have been proven successful for minimization of the blank values that

significantly influence the quantification limit:

— sealing (e.g. aluminium foil) the operating materials after heating to minimize dust intrusion,
— blank value verification of chemicals and operating materials, especially solvents,

— fitting and airtight sealing of the sampling media in the laboratory,
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— transportation and storage of the samples and sampling media in phthalate-free containers

(aluminium foil, glass bottles with grinded glass plugs, screw-cap flasks without synthetic seals),

— avoidance of plastic gloves, labels, hand creams, paper containers especially of waste paper, etc.,

— use of phthalate-free equipment and materials, e.g. cotton gloves, polytetrafluoroethylene (PTFE)

droppers (e.g. Burky Multipette), storage of the injection needles in solvents free of blank values,

septum-free injection (e.g. Merlin Microseal).

10.3 Documents

The questionnaire in ISO 16000-1 should be used for indoor air studies. An example of a sampling

protocol is shown in Annex I as additional sampling documentation.
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11 Interferences

During sampling, transport and analysis of phthalates, it shall be borne in mind that numerous
materials and operating materials are equipped with the investigated analytes and can thus lead to a
significant contribution to the blank values. The measures for minimization of blank values are

described in Clause 10.
The varying composition of the commercially available reference materials of the isomer mixtures

constitutes a specific problem. The uncertainties during identification and quantification of isomer

mixtures are described in 6.1.
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Annex A

(informative)

General information on phthalates

A.1 Properties and occurrence

Phthalates are various, predominantly aliphatic diesters of the ortho-phthalic acid (1,2-benzene
dicarbon acid; see Figure A.1). A recent overview of production, application, substance properties and
legal regulations can be found in Reference [10]. Approximately one million tons of phthalates are
produced annually in Western Europe. More than 90 % are used as plasticizers of soft PVC. In 2004,
the market share of phthalate-free plasticizers in Western Europe was 7 %. Soft PVC consists on
average of 30 % to 35 % of plasticizers. Products of or with soft PVC are found in almost all
households: floorings, artificial leather, wallpaper, shower curtains, electric cables, baby articles,
children’s toys, wrapping materials, shoes, sports and leisure articles as well as interior panelling of
motor vehicles can thus contain phthalates. Numerous medical products such as blood bags and hoses

also consist of soft PVC.

The five most frequently used phthalates are DiDP, DiNP, DEHP, DBP and BBP. An overview of the
most important phthalates, their acronyms and several relevant substance properties can be found in
Table A.1. These phthalates can be determined in indoor air, solvent wipe test or in house dust by

means of the analytical methods specified by this document.

DEHP has been the most frequently used phthalate for a long time. Consumption in Western Europe
was approximately 460 000 t in 1999; corresponding to nearly 42 % of the total plasticizer
consumption. This share dropped to 22 % in 2004 at an almost steady overall plasticizer consumption.
DEHP is utilized to approximately 97 % as plasticizer in PVC. Impacts on fertility, reproduction and
offspring development have been proven for DEHP, and for BBP and DBP as well in experimental
studies on animals with the result that these three phthalates have been classified according to EU
Directive 67/548/EEC as reproduction toxic (reproduction endangering) and hence as hazardous

substances.

DiNP and DiDP are isomer mixtures, potentially also containing common isomers. DiNP is a mixture
from esters of the o-phthalic acid with Cg-Cio- alcohols (Co-rich). Owing to different production
procedures, two DiNP mixtures differing in their isomer content are commercially available. In the

case of DiDP, the isomer mixture contains esters of the o-phthalic acid with Co-Cj;-alcohols (Cio-rich).
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The exact content of the mixtures is known neither for DINP nor for DiDP. DiNP and DiDP are by
now the most utilized phthalates in Europe. Their common share of the plasticizer consumption

amounted to 58 % in 2004. This corresponds to 580 000 t.

Both phthalates are predominantly utilized in PVC applications and have partially substituted DEHP

in recent years.

In 2004, the BBP consumption in Europe was almost 195 00 t. Almost 60 % are used as plasticizers
of PVC. About 40 % are utilized in other polymers, e.g. in sealants on polysulfide, polyamide and

acryl base, as well as in adhesives, dyes and varnishes.

Almost 260 00 t DBP were produced in Europe in 1998. Approximately 30 % of DBP goes into the
production of dyes, dispersions, varnishes and adhesives. In addition, DBP as well as DEP is contained

in some medicine capsules. Cosmetics continue to contain both DMP and DEP.

The phthalates DBP, DiBP, DEHP are contained in garbage and recycling products, especially in waste
paper in the ppm range. The pollution of waste paper and the contamination risk related shall be
considered during sampling and analysis.

Table A.2 provides examples for phthalate contents in indoor air samples from an exposure survey

with no reference to a particular occasion 12, Processing took place by thermal desorption according

t0 4.2.

Table A.1 — The most important phthalates and selected physical properties

[Table A.1 is omitted]

[Figure A.1 is omitted]
Key
R1 aliphatic substituents

R2 aromatic substituents

Figure A.1 — Basic structure of phthalates
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A.2 Release and environmental behavior

Table A.2 — Phthalate contents in indoor air samples in pg/m? (n = 34); limit of
quantification LOQ always 0,01 pg/m?3, LOQ for DEHP 0,06 png/m?

[Table A.2 is omitted]

Phthalates and other plasticizers are distributed only physically within the polymer matrix, and are not
chemically bound. Hence, phthalates can slowly but steadily diffuse out of the products during
application and can volatilize in ambient air. With the exception of the volatile DMP, phthalates belong
to the semivolatile organic compounds (SVOC). Hence,they possess a specific potential to adsorb on
particles in the air. Phthalates can therefore be found in interior spaces not only in indoor air
(OIZNEIIZIIINIA] Byt also in house dust DB Moreover, during the production, processing, and
packing of food, the fat-soluble phthalates can get directly into the food chain. The exposure of the
European population to eight phthalates is described in detail in Reference [15]. The main exposure
of the general population to phthalates takes place via foodstuffs and inhalation. For DEP and DBP,
the exposure of teenagers and adults to phthalates is dominated by dermal reception via body care
products and cosmetics. With nurslings and infants reception of DEHP and DiNP takes place
predominantly orally because plasticizers from toys and baby articles can be solved by the saliva.
Furthermore, oral reception of house dust plays a not negligible role. Phthalates arrive directly into

the blood stream during application of medical products like hoses, probes and blood bags.

In addition to a direct spreading (e.g. of pesticides), the outdoor release of phthalates takes place also
from materials by evaporation, washout and wear. Phthalates can be transported over long distances
by air; hence, these substances are globally distributed. In the waters, phthalates adsorb on floating
matter. DEHP and other phthalates are persistent under anaerobic conditions and are therefore

intensely accumulated in sediments.

A.3 Regulatory background

The phthalates DEHP, BBP and DBP in toys and baby articles are by now forbidden throughout the
European Union (Directive 2005/84/EU dated 14.12.2005). Furthermore, the application of DiNP,
DiDP and DOP is prohibited in toys and baby articles that can be taken in the mouth. In preparations
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like dyes and varnishes, which are passed to private end users, as well as in cosmetic products, DEHP,
BBP and DBP are by now also prohibited throughout the EU. Plasticizer-free material alternatives
already exist for most of the soft PVC products. Plastics on the basis of polyolefines such as

polyethylene (PE) or polypropylene (PP) are generally free of plasticizers.
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Annex B

(informative)
Screening phthalates in solvent wipe tests
B.1 Measurement strategy
The reason for investigations by solvent wipe samples can be, e.g.:
— screening examinations towards localization and identification of sources (see Figure B.1),
— detection of possible surface contaminations,
— fogging problems (“black dust*).
The phthalate concentrations in the solvent wipe samples from surfaces of inert phthalate-free
materials frequently range from approximately 1 pg/m? to 1000 pg/m?. With fogging samples,
concentrations higher by an order of magnitude can occur (especially for DEHP partially > 10 mg/m?).
Due to this extensive concentration range, the following processing instruction and the practical
example are purely indicative (see Table B.1).
[Figure B.1 is omitted]
Key
X  retention time
Y strength of the signal
Figure B.1 — Ion trace chromatogram (m/z = 149) of a wipe sample of a phthalate
containing wall coating (screening analysis without IS)

B.2 Selection of a surface for sampling

The selection of the sampled surface shall be accurately justified and documented. Solvent wipe

samples should preferably be performed on non-absorptive surfaces (glass, metal, ceramics, plastics,
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etc.) The sampled surface is dependent on the measurement task and the anticipated concentration. It

should be approximately 10 cm % 10 cm.

It is recommended to test the surface selected for the examination for solvent resistance prior to

sampling.

B.3 Sampling and conditioning of the wipe sample of solvents

B.3.1 Sampling

Sampling shall take place using phthalate-free substrates. Aluminium oxide wool sterilized by heating
or pre-extracted wiping cloths have been proven suitable. The substrate is moistened with a suitable
solvent (TBME, toluene, ethanol) depending on the solvent resistance of the surface. The selected
surface is wiped with the moistened material three times forming slightly overlapping courses by the
use of cleaned tweezers or metal pliers (see Figure B.2). The process is repeated on the same surface,
if necessary, with a second solvent. Likewise, unloaded substrates that have been moistened in the
same way are taken as blank value samples. The samples are securely packed (e.g. in aluminium foil

or glass bottles) in order to avoid contamination.

[Figure B.2 is omitted]

Figure B.2 — Sampling of solvent wipe samples

Table B.1 — Phthalate contents in pg/m2 in solvent wipe samples form a
windowpane (450 cm?) during a measurement with no reference to a particular

occasion

[Table B.1 is omitted]

B.3.2 Extraction and analysis (Practical example)
If the substrates have been packed after sampling in glass bottles, it is recommended to perform the
extraction directly in these bottles and not to transfer the substrates to any other vessels. Alternatively,

the samples are transferred to the laboratory to glass flasks or glass bottles (volume 50 ml) and mixed
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with 20 ml solvent and with 10 pl of the internal standard solution with concentration of 100 mg/l.
The flasks or bottles are closed, effectually shaken and treated in a ultrasonic bath for 30 min. 10 ml
of the supernatant is reduced to 0,5 ml under vacuum control. Attention should be paid in this process
not to reduce to dryness. The concentration of the internal standard in the concentrated extract amounts

here to 1,0 mg/l. The concentrated extracts are analysed.

The practical example described here is suitable for a concentration range from 5 pug/m? to 1000 pg/m?
for a sampled surface of 10 cm x 10 cm. If even higher concentrations are found or anticipated in the
wipe samples, then the amount of the internal standard and the solvent as well as the supernatant

thickening shall be adjusted.
If very high phthalate concentrations are expected in the wipe samples, as it can be the case with, e.g.
the “fogging* problems, then the substrates can initially also be extracted with (e.g., 20 ml) solvent
without addition of an internal standard. Subsequently, a small sample of the supernatant (maximally
100 pl) is then taken for the analysis and the approximate concentration is calculated. The required
quantity of the internal standard and the solvent, as well as the concentration factor, can then be
determined based on this information. However, after addition of the internal standard, the sample
shall again be effectually shaken and treated for 30 min in the ultrasonic bath. This procedure is
particularly advisable in case of anticipated very high concentrations in wipe samples; the volume
error occurring thereby is negligible.
B.4 Computation of the result
Provided the intercept is not significantly different from zero, then Formula (B.1) is valid:

m=vpalb (B.1)
where

m is the analyte mass in the sample extract in pg;

vpa is the calculated peak area ratio;

b  is the slope of the calibration function in ug—1.
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The final result, the concentration ca of the investigated compound on the sampled surface, are

calculated by Formula (B.2):
ca=m/A (B.2)

where

ca is the concentration of the investigated compound on the sampled surface in pg/m?;

m is the analyte mass in the sample extract in ug;

A is the sampled surface in m?.
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Annex C

(informative)

Screening phthalates in house dust

C.1 Definition and characterization of house dust

Dust originates from a number of natural and anthropogenic sources and therefore, varies considerably
in chemical and biological composition. In addition, the physical properties of dust are of importance,
of which the size of the individual particles is by far the most important. Particles up to an aerodynamic
diameter of about 30 um are mainly encountered as suspended particulate matter in air, whereas larger

particles are generally sedimented in the form of dust precipitation.

In the context of this document, the term “house dust” is intended to mean all types of particles which
are encountered indoors in deposited form in order to delimit this term from “suspended particulate
matter”. The dust may be solids of the most varied inorganic or organic materials which can be of
natural or synthetic origin. The term includes not only fractions which originate indoors themselves,

but also those which are introduced from the outside.

The finer constituents consist, inter alia, of skin flakes and hairs of animals and humans, the abrasion
of textiles and fittings (for example, fibres from clothing and carpets), inorganic materials such as sand,
loam and clay, food crumbs and soot particles and dusts from combustion processes (smoke) and
microorganisms, fungal spores and pollen are also present. Coarser constituents consist, inter alia, of
plant parts such as leaves and needles, hairs, stones and sand. House dust thus includes equally
particles having diameters in the sub-millimetre range and in the range of several millimetres having

round, polygonal or fibrous shape.

In addition to the size distribution of the particles, the content of the organic and inorganic material in
house dust also varies. The house dust from kindergartens frequently consists almost completely of
inorganic materials such as sand, loam and clay from sand pits. House dust from the residences of
animal owners having at the same time heavy abrasion of carpets can consist virtually solely of organic
material. Thus, the content of organic matter (measured using the loss on ignition) in house dust can
be between <5 % and >95 % [211. With regard to the analyses of phthalates in house dust, special
attention shall be paid to the fact that plastic particles within the dust sample can lead to increased

phthalate contents (false-positive results).
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Particularly, the “age” of the house dust, that is the time for which the dust has laid on the ground,
affects the contents level of substances, since the substances originating from the most varied sources
accumulate with time in the dust. In this document, a distinction is made between old dust and fresh
dust. Old dust is dust of unknown age as may frequently be found on surfaces of fittings (cupboards
etc.). Fresh dust is defined here as dust whose age is determined by the measurement planning and is

known exactly (usually one week).

Also, employing differing sampling methods influences the results of the study of house dust and its
constituents. With respect to a later study of constituents in the collected house dust, it should be taken
into account, for example, that during sampling of a surface by vacuuming, losses can occur for
substances which have a sufficiently high vapour pressure due to vaporization from the matrix during

sampling.

C.2 Measurement strategy

The reason for the investigation of house dust samples can be, e.g.:

— screening examinations for the pre-assessment of the contamination,

— orienting measurements for qualitative determination of the phthalate spectrum.

Dust sampling serves in particular the determination of semivolatile compounds, which are
preferentially accumulated in dust. It serves as a screening method for the definition of the phthalate
spectrum and can indicate the existence of sources. During the investigation of old dust, it shall be
taken into account that the pollution might be caused by sources that are no longer existing.

During sampling of house dust, the ubiquitous distribution of phthalates shall be considered in order
to avoid contamination of the sample. The hints in Clause 10 shall thereby be particularly observed.

For these reasons, the following preparation specification and the practical example are purely

indicative (see Table C.1). Table C.1 provides examples for typical phthalate concentrations in

unsieved dust samples 14l The primary sources of DEHP, DBP and BBP can be identified by means
of solvent wipe samples. The measured dust concentrations prove that source identification by means

of dust analysis is hardly possible.
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At least one internal standard compound is required for air samples; at least two internal standard

compounds are required for house dust samples and solvent wipe samples.

C.3 Apparatus, operating materials and chemicals for sampling and analyses

C.3.1 Filter, glass fibre filter, diameter 50 mm to 80 mm (adapted to the sampling system), free of
binder, conditioned as follows: heating to 500 °C for 2 h, cooling in the transport vessel, weighing

(accuracy + 0,1 mg), storing in the transport vessel.

C.3.2 Transport container for filters, suitable vessel, free of phthalates, for example, petri dish made

of glass with suitable diameter.

C.3.3 Ground glass tubes, for dust sample intake for further extraction.

C.3.4 Solvent, e.g. tertiary butyl methyl ether (TBME) or toluene, free of blank values, for residue

analysis.

C.3.5 Ultrasonic bath.

C.3.6 Centrifuge.

C.4 Preparation of the room for sampling

Before fresh dust is sampled, at a defined time interval (e.g. one week) all of the area to be sampled
later is cleaned thoroughly by wet wiping off. This thorough cleaning serves to produce a reproducible
initial state. In the time between the thorough cleaning and sampling, the area to be sampled should
not be cleaned further by the occupants. If analytical results relevant to a decision are required, the
thorough cleaning shall be performed by the measurement institute. The selection of the area to be
sampled should be made carefully on site with respect to the greatest possible representativeness
taking into account the particular problem, and the selection made shall be documented. The material

obtained is stored as a reference sample for any control purposes.

Alternatively, a sampling area free of contamination can be prepared by carpeting of aluminium foil

that can be examined after a defined time interval (e.g. one week).
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C.5 Sampling

Sampling can take place by dust suction using a suitable sampling attachment on vacuum cleaners (e.g.

modified sampling heads equipped with 5 cm to 8 cm glass fibre filters) or using flat filter systems.

The sampling area should at least be 2 m2 and is slowly vacuumed in a lamellar way. Only smooth
floorings and surfaces free of phthalates are suitable for sampling. When house dust is sampled from
floorings, depending on the condition of the floor covering, during the vacuuming process not only
particles from the surface of the floor covering, but also particles from any open joints and intermediate
spaces of the floor can also be taken up. This is of importance particularly if the material of the floor
foundation contains substances which are to be determined in the house dust. Indication of the
sampling location as well as material and condition of the sampling surface is essential for the test

report (see Annex I).

The minimal weighted sample of the dust quantity used for extraction should amount to approximately

50 mg. Typical foreign matter such as paper clips, foil rests or similar are sorted out with tweezers.

The possibility of contamination by the used vacuum cleaner and/or the material of the vacuum cleaner
bag cannot be avoided for the analysis of sent vacuum cleaner bags. Even if the unused material of the
vacuum cleaner bags is examined, in parallel, an additional blind value caused e.g. by the vacuum
cleaner is possible. For this reason, the examination of sent vacuum cleaner bags regarding phthalates

and other plasticizers is not reasonable.

C.6 Apparatus blank value for sampling of house dust

For the house dust sampling, field blank values are in a strict sense hardly realizable due to the high
fluctuation width. The establishment of an apparatus blank value is, however, required for validation
of the sampling system in case of a new application or change of a system component (e.g. also for
vacuum cleaner bags). Such apparatus blank value is gained in an identical manner as the actual sample.
A suitable amount of a phthalate-free powder (e.g. silica gel or bentonite) from an inert surface is

sucked instead of house dust.
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C.7 Sample preparation

The exposed glass fibre filter is re-weighted (accuracy + 0,1 mg). Afterwards, the glass fibre filter and
the dust are transferred completely to the extraction vessel. The sample is spiked with a suitable
quantity of internal standard and mixed with sufficient solvent [J%). Further, the sample is effectually
shaken for thorough wetting, extracted for 15 min in an ultrasonic bath and subsequently centrifuged
(if required). An aliquot of the extract is transferred to an auto sampler vial and used for the GC-MS

analysis (Clause 6). A typical concentration of the internal standard in the extract is, e.g. 1 mg/l.

The phthalates of lower concentration are determined from this raw extract by means of GC-MS

analyses according to Clause 6. For example, DEPH generally requires an additional dilution.

TBME and toluene have been proven as suitable extraction solvents. The use of another slightly polar
solvent is possible. Non-polar solvents (e.g. hexane) are not suitable. However, it shall be guaranteed
that the same solvent is used for calibration and gas chromatographic determination of the sampling

solution.

The use of automatic extractors (e.g. ASE) is possible. The advantage consists in the limited solvent
volumes and the repeatable blank value. A precondition is the incorporation of phthalate-free
connections and hoses. During the analysis of house dust, it shall be taken into account that plastic

particles found in the house dust can be solved by the solvents and can irreversibly clog the transfer

capillaries.

NOTE The extraction in Soxhlet is not advisable due to the problems related to blank values.

Table C.1 — Phthalate concentration in unsieved dust samples in mg/kg

[Table C.1 is omitted]

C.8 Presentation of results

The contents of the dust constituents are usually reported on a mass basis in mg/kg of dust, but report
on an area basis in mg/m? is also possible if the area is precisely defined. Furthermore, the result may

also be presented related to the deposition rate in mg/(m? d).
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Table C.2 — Results from a round robin test for phthalate analysis in a non-spiked

<63 pm-mixed dust sample

[Table C.2 is omitted]
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Annex D

(informative)

Practical example for the calibration of the thermal desorption method

D.1 Solutions of the internal standard

The solution is prepared as follows:

10 mg of one or more internal standards are solved in methanol and filled up to 10 ml. Afterwards, a
further 1:50 dilution takes place. This procedure results in a solution with concentration 20 mg/I (= 20

pg/ml = 20 ng/ul). Commercially available solutions with the same concentration can be used as an

alternative.

D.2 Stock solutions

The single compounds for preparation of stock solutions I recommended for air samples are shown in
Table 2.

D.2.1 Stock solution I of the phthalates

The stock solutions I of the phthalates are prepared as follows:

50 mg of each of the above-mentioned phthalates (200 0 ng/ul) are solved in 25 ml methanol.
D.2.2 Stock solution II of the phthalates

Stock solution I is diluted with methanol by the factor of 8 (250 ng/ul).

1 ul of stock solution II and of the internal standard solution, respectively, are injected into a Tenax®

TAD tube for determination of the phthalate response factors.

D.3 Calibration solutions

The calibration solutions are prepared according to the scheme in Table D.1.
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Methanol has been proven successful as solvent. The use of other solvents is possible. As long as other
volatile organic compounds are determined with the same measurement system, possible

contaminations by the used solvent (e.g. toluene, acetone) shall be considered.

Table D.1 — Scheme for preparation of the calibration solutions for the thermal

desorption method

[Table D.1 is omitted]

218



Annex E

(informative)

Practical example for the calibration of the solvent extraction method using
Florisil®?

E.1 Solutions of the internal standard

The solution is prepared as follows:
10 mg of one or more internal standards are solved in TBME or toluene and are filled up to 100 ml.
The result is a solution with concentration 100 mg/l (= 100 pg/ml = 100 ng/ul). Commercially

available solutions with the same concentration can be used as alternative.

E.2 Stock solutions
The single compounds for preparation of stock solutions I recommended for the various media are

shown in Table 2.

E.2.1 Stock solution I of the phthalates
The stock solutions I of the phthalates are prepared as follows:
50 mg of each of the above-mentioned phthalates are solved and filled up to 100 ml. The resulting

solutions are each with concentrations of 500 mg/I.

E.2.2 Stock solution II of the phthalates
2 ml of each of the stock solutions I are pipetted together in a 100 ml graduated flask and filled up to

100 ml. The result is a solution with concentrations of the respective phthalates of 10 mg/1.
Due to the chromatographic overlapping of the peaks of the isomer mixtures of DiNP, DiDP and DiUP
(see Clause 6) for the analysis of house dust and wipe samples, it is recommended not to add the

solutions of these phthalates to the combined standard solution II, but to prepare for each of these three

phthalates a separate stock solution Ila (DiNP), stock solution IIb (DiDP), stock solution IIc (DiUP).

E.3 Calibration solutions
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The calibration solutions are prepared according to the scheme in Table E.1.
TBME and toluene have been proven successful as solvents. The use of another slightly polar solvent

is possible. Non-polar solvents (e.g. hexane) are not suitable. However, it shall be guaranteed that the

same solvent is used for calibration and gas chromatographic determination of the sampling solution.

Table E.1 — Scheme for preparation of calibration solutions for the solvent

extraction method

[Table E.1 is omitted]
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Annex F

(informative)

Practical example for the gas chromatography with thermal desorption

The settings and parameters of the thermal desorption unit and the temperature of the cryofocusing
unit shall be adjusted in such manner as to enable determination of the relatively semivolatile DEPH
in addition to the analytics of the volatile phthalates. Within the entire sample injection system
(transfer line, connecting lines, etc.), it shall be guaranteed by means of inertness of the sampling path,
sufficiently high temperature and linear velocity that the phthalates subject to examination (especially
the higher boiling phthalates) are entirely transferred to the GC column and memory effects are
avoided. The usual adjustments of the analytics of volatile organic compounds are not suitable for this
purpose. Technical details are given in Annex F for the gas chromatography with thermal desorption

and in Annex G for the gas chromatography following solvent extraction.

Thermal desorption unit with back flush circuit

Injector with an empty deactivated glass insert

Temperature programme TDS furnace 35 °C - 60 °C/min — 280 °C (10 min)
Injector (cryofocusing) 40 °C — 12 °C/s — 340 °C (10 min)

NOTE A reversal of the flow direction of the carrier gas is achieved with the optional back flush
function of the thermal desorption unit during the opening of the TDS furnace for the tube exchange,
which prevents penetration of ambient air containing phthalates into the injector system. The blank

values originating during sample injection can thus be reduced.
Gas chromatograph (GC) High resolution gas chromatographic system
Capillary column DB-5MS, length 30 m, internal diameter 0,25 mm,
film thickness 0,25 um or another suitable capillary
column of limited polarity, e.g. DB 5, HP5 MS, DB

170 3
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Carrier gas Helium 5.0

Temperature programme (GC) 35 °C (1 min) — 20 °C/min — 200 °C — 5 °C/min —
260 °C 20 °C/min — 340 °C (4 min), total time: 29
min

Mass spectrometer (MS) quadrupole mass spectrometer

Transferline (MS) 320 °C
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Annex G

(informative)

Practical example for the gas chromatography following solvent extraction

Gas chromatograph High resolution gas chromatographic system

Capillary column DB-5MS, length 30 m, internal diameter 0,25 mm,
film thickness 0,25 um or another suitable capillary
column with low polarity, e.g. DB 5, HP5S MS, DB

1703
Injector Split/splitless injector with septum-free injection head
Temperature 280°C
Injection volume 1 pl, splitless injection

Temperature programme 90 °C (1 min) — 6 °C/min — 280 °C (7 min); total time: 40 min

Carrier gas Helium 5,0
Mass spectrometer (MS) Transmission quadrupole mass spectrometer
Transferline (MS) 290 °C
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Annex H

(informative)

Problems related to the blank values

H.1 Practical example for the Tenax® TAD method

Table 5 shows both the mean values of laboratory blank values as well as background values. If no
blank values have been measurable, Table 5 will always indicate the quantification limit (signal-to-

noise ratio 9:1 for the mass trace used for quantification) (<LOQ).

For determination of the laboratory blank values, eight conditioned Tenax® TAY tubes were spiked
with 1 pl internal standard solution each and subsequently analysed. For determination of the
background value during a 24-h sampling session of indoor air (sampling volume 70 1), the ambient
air was sucked one time simultaneously and at equal volumetric flow (50 ml/min) through two Tenax®

TAD tubes connected together in series.

H.2 Practical example for the Florisil®? method

Due to the heated Florisil®? used for sampling (see 4.3.2), the adsorption tubes filled with Florisil®2)
are to a large extent phthalate-free if an elaborate operation method is employed. Special attention is
thus assigned to the purity of the solvent used for extraction with this method. It should be taken into
account that during sample processing an increase of the concentration of the sample extracts by a
factor of 25 takes place. Hence, it is essential prior to application to examine the solvent provided for
the extraction of Florisil®? with regard to its phthalate content. Since the lower limit of the working
range is 0,05 mg/l (see 4.3.4), the content of the investigated phthalates in the solvent, whose
concentration is increased by the factor of 25, shall be at least smaller than this concentration. That is,
the concentration of the individual investigated phthalates in the not yet concentrated solvent shall not

exceed approximately 1 pg/l to 2 pg/l.

Based on experience, the phthalates content in the currently commercially available solvents is often
significantly higher. Solvent cleaning by means of multiple (if required) distillation is a good aid.
Hence, if an elaborate operation method is applied, it is possible to achieve blank value concentrations

that are clearly below the concentrations of 0,05 mg/I in the concentrated extract. For a comparison,
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reference should be made to the chromatogram of the laboratory blank value in Figure 5 a). The signals
of DiBP, DBP and DEHP identifiable in addition to the peak of the internal standard correspond here

to a concentration of approximately 0,02 mg/l in the concentrated extract. For a sampling volume of

1 m3, a laboratory blank value of 0,02 mg/l DEHP would correspond to 0,04 ug/m?>.
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Annex X

(informative)

Interlaboratory validation study for ODS filter method and SDB cartridge method

To establish the method performance characteristics, an interlaboratory validation study was carried

out!Xl,

Accuracy, which was determined by the recovery study, was evaluated by preparing two kinds of
adsorbents (ODS filters and SDB cartridges) spiked with 4 ug of DBP and DEHP. Table X.1 shows

the results of intra- (within) and inter- (between) reproducibility in the recovery test.

In the case of DBP, the recoveries were between 85.3 and 107.9% (ODS filters), and 92.1 and 105.0%
(SDB cartridges). In the case of DEHP, the recoveries were between 84.5 and 107.3% (ODS filters),
and 73.3 and 103.3% (SDB cartridge).

The within-laboratory reproducibility, relative standard deviations (RSD;), of DBP were 2.1-13.6%
for ODS filters and 2.0-7.5% for SDB cartridges. RSD; of DEHP were 4.0-20.7% for ODS filters and
0.8-8.1% for SDB cartridge. On the other hand, the interlaboratory reproducibility, relative standard
deviation (RSDg), of DBP was 8.6% for ODS filters and 5.1% for SDB cartridges, while RSDr of
DEHP was 9.7% for ODS filters and 13.1% for SDB cartridges.

The interlaboratory reproducibility (RSDr) values were compared with the predicted levels of
precision obtained from the Horwitz equation. The predicted RSDr was calculated to be 16.55%,
according to the Horwitz equation. The HorRat value—the ratio of RSDr (measured) to the predicted
RSDr (Horwitz)—gives a comparison between the actual precision and the precision predicted by the

Horwitz equation. The HorRat values ranged from 0.31 to 0.79 (Table X.1).
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Table X.1. Recovery, repeatability, and reproducibility of the method calculated
using two adsorbents spiked with DBP and DEHP (n = 5)

LabA | LabB | LabC | LabD | LabE
Recovery (%) 103.5| 1011 | 107.9 85.3 | 101.6
oDs | Repeatability (within-lab) RSD; (%) 3.0 2.1 2.8 84| 136
filter Reproducibility (between-lab) RSDr 8.6
(%)
Horwitz ratio (HorRat) value 0.52
DBP
Recovery (%) 96.3| 102.0| 100.1 92.1| 105.0
SDB | Repeatability (within-lab) RSD; (%) 69 20, 75| 45| 23
cartri "Reproducibility (between-lab) RSDr 51
0 :
dge | (%)
Horwitz ratio (HorRat) value 0.31
Recovery (%) 107.3 | 1048 95.0 91.7| 845
oDs | Repeatability (within-lab) RSD: (%) 4.2 4.0 4.8 6.7 20.7
filter Reproducibility (between-lab) RSDr 9.7
(%)
DEH Horwitz ratio (HorRat) value 0.59
P Recovery (%) 96.6 | 103.3 85.4 97.9| 733
SDB | Repeatability (within-lab) RSD; (%) 6.6 1.9 8.1 23| 08
cartrl "Reproducibility (between-lab) RSDg 131
0 .
dge | (%)
Horwitz ratio (HorRat) value 0.79
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Annex I

(informative)

Example of a sampling protocol
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(RIS D Z EDElE STV D,
FENIZEIT DA EWE I IEH
SH@Me, FREREDHEIRE LT
EHSIND,
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B SCF B 80O HEWE O &
DPE HIK D FIENBRFE STV D, FF
iZ~A 7 8F ¥ U N—EITEM» SO
SVOCHBOHEE DREN KD, Lol
~A 7 aF v N IEITH A ORE
LT &ERWew, EZERIZEIT 5K -
BE « RIFLITHH SN T-B6 0 S Ok
HERIENREETH D,

AWIECTlE~A 7 aFx o —% N
72 SVOC W& OB E 1D BR3EIZ B
T5 HOFED 1oL LT, HEEFER
K OEEAVEFIRZAT o 7o, —WEAIX Tenax
TA & OLE FEER, BLGNEK DNy 7 7
Z v REBR, JIS A 1904 FRERYE & BL5H
ETEDOBEEVEFREIT 5T, T DORESR,



B SRR
*ﬁ\ﬂy77??VF£%TDHWT7
IR Van-T F D 3 H RS
BRGHEEEOUBRBLETCH -T2, £
DI, SEEIL, W R% OB RIERIZ
XT DNy 77Ty REER & O
FEBr L LT, bTULT T T EDORER.
BGAEEE~A 7 aF v o R—1kE T
BEWERLITo T2,

B. W91k
N)~A 7 aF 3 —EJIS A 1904)
(R AR AR TR 212
g AR RUBR TRR I, KUK R
DORNESAE, FK2ATNBYAEFER ORI E S
HaRT, ~A4 7 uaF v \—DOFMHEIT
630ml (+5%) TH Y . ADEHTIZN R
TAVERTHIEIZL VB LBM OB
B BARDTF ¥ v R—=DHFIZ A2
Eolary2 IRPRToNTND
7479%?/A~@Mmiﬁ&0ﬁ
BRAIZOWTIILL ISR~ %, HIER LS
AIC~A 7 aFx o N—% KL, KT
Wi Lic, ~A4 7 aFx o N—RNITEGF
LTCWAHHIER S P E A S5
T2 O HIEEEE 2 FIV T, 1 BER 220°C T
MBSV %47 - 7=, IEGLERT:, ~ A 7 1
Fx o N\—FRETHA TS, A
Fidumak OEEHE2 TV IE Ty —I %
L, BicaryZINELRnEoicLi,
X 32RO FEE AR,

R T v N DFELERIEDOMIZ
e/ T, BMEE NSO SVOC M- i
DREZEITT2, ~A 7 aF ¥ " —H
(ZEREBR A A BB L7 O R R A B
TET % EGERBR 1 28°C D [EEFE T 24 B

PEFBRIE < RHi S 7z,
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1T - 72,

FCHBGRER % | S TN B A SRR 21T - 72,
GBI L7eiRkB &2 T v v —
MO S LTk, BN AELEE I~ A
saFyrnN—%FEL, Fr o n—H

I LT 5 SVOC &g L
7oo INEABLZE L 220°CT, 1 KffT - 7=,
INEAFE & 7= SVOC #'8 1 Tenax TA i
B A2 W TR LT,

BB, BB B O WIE SRR IE~
A7 aFx =ik (JISA1904) & [FIEE
ThO., gL FEMEIIT A a~ vT
7 7 /GRS AT (GC/MS) Z W CENE

I U, E7o, Hoiddige & B A
HORBREAF L TRIEER L LT,

2)BUGHAIE 715 D BR%E

X 4 (ZEERER OB ERAX Z R,
HEFIELO, BRBRAIE~A 7 0F v
N—REFEE R TH 5, BUIGHIERK
WX 2 DOR U TRFEINTND, 1D
1 30(ml/min) DZER A G L & 5 —D2D
R 7E 15(ml/min) 2 W 5135 K 9 IZHH
BLTWD, 72, M ORTITIZ~N> b
7 A (15mlmin) 2T 5 2 & T, v A7
0 F o N5 L RRRICE & BB DR
D arZ INAETRVERIZL TN D,

3) 3 Tt S K OV b S

ORI S E 1L . D6(S 1 4 6 B,
BHT(7 7 /vfbkk Fafx v b=z ),
DEP(7 ¥ Vg =F L), TBP(Y g kU
7 F V), TCEP(Y » i N Y ), DBA(T ¥
v Uy 7 F V), DBP(7 A VY -7 F
V). TPP(U g~ Y 7 = =)1), DOA(T
YUY A 7 FIV), DEHP(T ZViEY



2-TF)LF V) BBP(T X VR T TV
N V), TBEP(YU g KU &),
DNOP(7 # )V -n-4 2 F /L), DINP(~Z
ANVEET A Y ) =)V), DIDP(7 Z VEEY
A VT IIW)ThH %D, # 312 Tenax TA Hilitk
B OB S, 3 412 GCMS D43HT
FERT,

4) T EAE
O\ 7Z 9 RER

~ A7 uFy o= BRA A REY
T 24 WHBUGHIERZ BB LG50
~A 7T ¥ N—HNHDO/N T
70y NREZE LT, HIESRMEK
ORI~ A 7 aF v o —ik LA
RCTHD, BIFEET TN I 7T

RERTIZIDBP ® 2 % I BRI,

Z DI, Bl RE#O RS S
NTW5 0 VY 7% SVOC i<
WRWEPEHZIR D B 2. 7 2 22 KH G
XL, EHERAD DT 4V E—%
Ao\ L, MIEEEZ LR Lz, R
L7cHlEREE 2 v, 24 KEfH 7 5 > 7 18
BRZATV, A 7B F % =Dy
7770y NREZHE LT, JIEIE 2 5
1To7c, K5 ICEROERFAE, & 51T
v I 7Ty REROY IV —EEIR
E

@k TNT T EFER
FEERCBIGRIE 21T 5 T2oizid, T
NNNT T T EDRERPLETH 5,
ZIZT, AV T L~y A 7Ty
PN —ZBIGICERT D Z LA BEL.
NNV T T EE R LT, WEARAT
ST [FRED IR TIX, TIRORE N> 7
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ERGBBIERWZZ LT, 22 b0z
A IR SN, T AFEEDHE
BRCIZa v 2 INHRNI AT b
ZRIOBFHR v 7 ZAZER L. FOHIZ
F ¥ o N—FRE LT, FrY o "—0K
&M EBE L, FIRAE ., WERE D 2
FMETITo T2, 6 IZFHEBROKE%, %6
WZRNTTINT T TEEROY T —
B aRT,

@FEEMEFESR
BSHAEVE 2 fENL T B 720 121E, Bl
T O FERAE T4, INEIAE O 7= D b
FRIZ~A 70T v N —EIERT D
R D, ZDId, BEIFIZAN KN DD
gL B IRF ¥ A= NOLFEWE DR
NSRS, BEMREZIT o 70, BIE
JFEIZIISA 1904 D~ A 7 a0 F v
N IERE R & BUGHE RS R A L
52 &b LT, FEBRGMOITMBIER%
WCAT L ABIOE R v 7 A2 AiL,
FENIZ 4 BEREHGE L=tk INEVBLAS 217
o7z, FEEREHOIL, BEEREZICAT
VABIOBER v 7 A A, SCICREE
ST WIS U, 24 REZISINEL
Wi 21T -7, MEREIZENZN 2 5]
PFol Lz, £ 7 ICEIRREROY
N—EwIRT,

C. xR

DXy 7 7T 0 REBREE R

B 71Ny 7Ty REBRORER %
R, MEARAT o 7o [RIRR D FEBR T UL 4 Xt
LOWEDN, DBP DXy 7 7507 R
PRBEAS 387[ng] & m < M S dviz, Lol
LAEEAT - T2 EBRTlE, 2 TORIEXSR



WEPRHRFRLL T CTh 5 10[ng] Al D
BT o7, B RIERITIEMERA D
TANE =" LI Tar X g
R LA T IZ 72 5 72,

2) kT ILT T T E D TR R

X 8 12 FT7~ULT T oD LB R
T, RO EBR T, WiRAE O5 4.
Cl6, DBP, C20. DEHP, DINP 23 &
e, IRIBAVRE O ST, D6, Cl6,
DBP, DEHP, DINP 23 S iz, A4
DEBRTIIRE HikZz AT v VAR
I AWEFE L & T, HREE TIX
DEHP 7% 1l[ng]fkH Sz En st o
VBRI ST, BERERE THAT
OREXT L E DR FLLT Th - 72,

3) G T R

& 8 I RO ERME R A T, & 8
ICHEEMEROBR LR, Zhid~A
JaF v U N—IEORIEREREE 100% &
L7z & & OFIRME (4 FEE) & s (R
(24 FERNDOEINFEZ R LIZH DO TH D,

#% H.% L. DEP, DBA, DBP, DEHP,
TEXANOL, TXIB 2NHERE TEIEN
(91%. 84%. 102%. 82%. 126%. 114%).

RS TIX(109%, 100%, 94%. 132%.
100%. 91%)T& > 7=, ¥l DEP, DBA,

DBP. C20. DEHP, TEXANOL., TXIB (%
BEWEASERG LN, L L, tRE L
ERFIC LB EINEOEN R N7,
B I E # | IRE R 0 TR E D 7 13

LV EMRERNEGEONDL EEZIBND,

D. %%
SNy 7 7T 0 RERERC
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%, ETOMESEE PR
Tholz, Lo L, BUGHERIZIEMERA
D74 NVE = LIl & Tar g
WL Ipo T, 7 X NRE AT VERN
GEHEINTVRN 0 U 7RG EET
b, EE L7V,
TAVUTEDYA T T v o N—%iE
W4 s, 270 L ARy 7 2 8lE
L7c, BIERENRFR] & BIE % OREIRDL,
RERMZEEL, NIV T T 7 E
ZRE LT, ZORER, RIFHRET 5 &
0 RIER R CINEAE 35 2 & 53,
FORERmSHELRD Z EBmnol,
~A U aF v o N—iE L BUGHIE ik b
DEEAEVEO R EREF & LT, DEP, DBA,
DBP. DEHP, TEXANOL, TXIB D[a]lY 3%
P < HIE STz,

E. f&am

AR TIE~A 7 aTF v n"—iEEH
W BUGHE FIEOBRIE 21T 5 726,
Bl IR e ONBRIGINIE 05 1 D BEA- 1 R %
1T-o7,

1) Ny 770y RERITMESEZHR,
A ZINEES I, RTOREXGY
BERHRALLT & 72 o7z,

2) bTAVLT T U EOFEERE R TIE,
T EE LTRWHIER R & e o7z
D, FIRICHANGBAETHZ LT, FFL
TIUIENMES 2D EEZXBND,

3) #EAPEEBRTIL, DEP, DBA, DBP,
C20, DEHP, TEXANOL, TXIB (@& 3&
G D T, RE RN & 2B
D7 & WIBERE RIS RE D2
ZIbbololod, BUGHIER . IRE R
EREMETHZ & T, L0 IEMEREREN S



LD EZEZDBND,

F. WfFge83
1. w0+
L
2. FEREE

1) Hyuntae Kim, Shin-ichi Tanabe, Makoto
Koganei, A study on development of on-
site measurement method to measure
SVOC emissionrate, Healthy Buildings
2019 Asia, Changsha, China. Article
ID:1388912, 2019.10

2) AHEFER, & R, BH—. /e

HE, —REBICBT 2 EFHLLD

YRSV ML A (SVOC) D fis s 2 1

E - —BGIELEORIE —. AR

EHRE SRR R . 2020.3(TE)

G. FHIFTA HE D BUFIR DL
1. FFrius
e
2. FEHHH
e
3. T
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K1 BB ERBR O RE SR

F ¥ U N— N FE 630ml
IR 24h

W% 5 30ml/sx24h=42.3L

N Mt & 15ml/s

MC a0 & 15ml/s

E

Tenax TA (60/80mesh) FoiE

2 BRI OWE SAE(MSTD-258M)

B 0T CHSEE omin,
ok AT A i Ex(He) 90 ml/min
W 5 |37 60 ml/min

WaNA A IV S 60 min
Y Tanex TA(60/80 mesh)

#£3 INEWLE DL I(GERSTEL TDS A)

TN A& S 280 °C (10 min)
k7 v TR -60 °C
HENIRE 325 °C (5 min)

#* 4 GCIMS Oo3#r it

fifi FHF%ZR(GC/MS) Agilent 6890N / 5973 inert
77 A Inert Cap IMS  30mx0.25mmx0.25umdf

GC A —7 ViiE 50°C(2min)—10°C/min—320°C(5min)
A7V Mk GBS : splitless, mi/E 50 : 1
HEE— K SCAN
SCAN /NT A —H m/z 29(Low)~550(High)
T HH Al 230°C
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#5 RNurs 70 REROY VL
IBSE 2K IE
1Al H BG-D BG-Air-D
2[AH BG-©@ BG-Air-®

£6 NTNT T EEROY T N—E

WE G YT
e TB-NOR
A TB-ICE
KT ELEEROY T L—F
UE A Y7
~A 7 uFyrN—ik ﬁg%
P =P AR . 4h-®
AP E (4 E#Fﬁlﬁfﬁ) 4h-)
‘ 24h-D
N pts 4%
IR DR (24 IRFHI %) 24h-@

# 8 HOMFERMSER (Hfng)

WIE4 MC gt 13 JAE
D6 - 12(z2 4 ) 12(2v 4 3)
BHT 13 - 25 (192%)
DEP 11 10 (91%) 12 (109%)
C16 31 35 (113%) 45 (145%)
TBP - - -

TCEP - - -

DBA 19 16 (84%) 19 (100%)
DBP 53 54 (102%) 50 (94%)
C20 31 37 (119%) 29 (94%)
TPP - - 39 (24 3)
DOA 63 38 (60%) 46 (73%)

DEHP 1400 1150 (82%) 1850 (1329%)

2EHA - - -

TEXANOL 350 440 (126%) 350 (100%)
TXIB 76 87 (114%) 69 (91%)
DNOP - - -

DINP 50 - 58 (116%)
DIDP - - -

- AR HBRSALL T (<10ng) % :
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MC (292 FA, R PR O [EI R



B 1 iR TR

-
F o v S HIEEEE (2000~

B2 BB A U TR

B (ARE)

3 FERA OFE KO
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Tenax TA

Tenax TA

15ml/min

AU

/ N\
15ml/min

Hi

30ml/min

TAIAF v N—

X 4 BUGRIE T A O L ERE KX

Tenax TA &

X5 NurTTvr RERD

M6 T T T I EFEROMT
(e F IR A R TER)
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SVOCHI B 5 SE R [ng)

SVOCH 5 4 # & [ng]

m 2018 m 2019

Now
n o
o o

0 | - . - I -

o & &R b & & R QO R ¥ R Ul VN P S {
X F L ,\(3’ P F QP 0‘3 ,§ .\S'?\o <F 0\\0 ()‘é Q\Q
&

BT N7 7T 0 RIREOWER R

" 2018 Bl 2018 fRAFH w2019 HIE w2019 A

40

35

w
o

N
w

]
o

=
wn

=
o

w

(=3

£ 8 o 8 A F 8 A LR T2 PO PRSI
FEESES th;»@QoQ@'&@fo(pQ‘\oq@@o
&

&

M8 T~ T T I EDRER R
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JRE T BATEAEE R A F M e (L ) 2 7 iHges3E)

Sy B
I BB IE YL D BRI O FEE B & OV 2 27 IS B 5
TE TR O
RS
BRIE 0%

W 71
WHIE S

{EEA R EPS
F SRR A
e AR LT
M 2T

I SZ [ 5 s B A T AR AT ZE T
] S7 3 R dn i AEAFFE T
] 57 3 i R dn i AEAFFE T
I SZ [ 5 s B A T AR AT ZE T

AT A LSRR
A TG AL
A TS R AL
GRS

Ese

EAEWEE
WFFEmIB B
WrFEmiBh B

FENERBRGEGREFME O DEFRBEIR Z28ET2HT, ENREICBITS
REAMENE L, ~BREEEBICEE IND I —T VBIZOWTHEM DR 2% 26 B
mma AF L, B/NET v o N —2E A W7o HGRR & FE ki L 72,

Yy g A (BRZEXIGY) MEICET 2GS 2B W T2 - g1 Y 2
7 ST L7z 11 BB DWW TR BOR B 3 X YRR IR EE I 40 PRI 2 B H L 72,
FORER, 2-F/-1-~FH ) — 224 NV AFN-13 X Z o TF— VAT
F U — MR EIRE N DOEBEE T, 2,24 N AF 1,3 RF TV F— A TTF L—
FESEE TR SN END, I —T RN BRI E O T IR O
—DOThDHIEBWLMNTRoTz, £, it 3LFWED SR TR S BRIz
DN, RBAERIR E LTRA 7 70 &g LTz 2 BRSO R (40°C—25C) &3

fi Uizl 24 T b O RS T HIE BRI S LT,
KRR DORERIT, ¥y 7T ZJEGEREO LR & 725 VOC OBREEFHME I OV AR L 6F
RICET 2HEELRRENTET AL D,

A. B

T, FEOEIE SRR, BRI
SN DHHRM OBFEFI - T, FEM ML
FINDEFER - BRI 2 E N E N2
REVGR L, ¥y 7D ARG S OENERE T
OALFWE % )RR & T 250N L T D,

Ty I A (EBNERIGY) BEIZET M
A= (Y 7T Z2RER) TR —REEEEO
JRENIZE T 2 R E OERERHESIZL > Thit
SNTALFWE % 0, TERE R CATF AR 7
PEICAR DB ZRIFN R 226 B RN E DR DZER
AR TERLTY, E~OFER
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WREZ T RNTHA I LB INDMHE & LT,
13 T OFRBMEAL A (VOC) - MEFRIEA
BibAY (SVOC) ICENEEFREHEELZ T D T
Do

FENZER & TGS DAL FE O EE R E H S
FERDO—DEBEZ LNLEMEFICEL TX, BN
BERIHECHR LA T VT e RICET @B X
ORI OS], 7 oL B R 2D A%kl &
U 7e @ LB E O YR CFEk 15 4F 7 A 1 B fefT7)
IZ LV IRBULRIRBHE L D TWD, —J, FBE
BN L > TENICFEEBIAE N D FREH I H kT
2 BNZEEIELL RN DWW T 72 GR35 5



TR, 2D EHEA - BRI O e i
OIS L L FE DORIER KO & Dl
EEOHEE IR, ENREPOAWE 25K &3
DI RIRIZBISCTeDICHE TH 5,

AWFZETIE, BENERERIG MO WE O E R
TR 2 RE T 5 H T, BENREREICB T 2R
BAfmENE<, — BN EOFEIZHHE I
L —7 oA g s L, IS0 12219-3 B LW
ASTM D7706 (ZHEHLG DHE/INETF ¥ o3 —2LE
Z T T BGABR & 9k L 72,

BEb b amix, WroeeE (U 27 3l 7 v —
7) ATH#EL., ¥y 7 AT RRREEIZBW T
IR - 91 U 2 7 Sl 23T L7z 111654
B (@ 2-=F-1-~FH ) — @ 2,24- 8V A
FN-1,3RN BT F IV A TTFL— b,
@ 2,24- b U AFN-1,3-RL L DF— AV
TFL—F @ =TI, @ FR7F, ©
Tt LY a—LE ) AFL—F D 3-
ARFT-ZATFNTH ) —)b, vZFL s
Va—n2AFLrz—71 Q v=F Lo 7 a—
NTFLT—7) O Yer'Lr s a—E )
AFNEZ—=TNTET—h @ AFNAYVTF
rRY) BBREL, D OREGHEE R LR H
WREMASTHMZEN L, £72, VA7 O
BLED D BB HOGR S 26 E DAL
RIRIZOWTHRF 2N 2 72,

Fo /=
=X

B.
10 (R1-11)

FEMORRDH—T 2 26 8L (A~Z) &AL
A —Fy ML O AF LI, 1—7  OREEIL,
FM BN RIREME 7 35 (A~G) . RIRHEHE & (b
EARMEOIR AL 1L (H) | fb&ikie 18 S5 (1
~Z) T L EBRICHE T DB ENA TR ],
BE 1561 EEFRL, 362 MIKIZOWT, M
BB 21T o 72,

2. fEUE

=)
op
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D 2-Ethyl-1-hexanol [104-76-7] (98%, Fnyt4F
Bk, &7 A L DFEAEEA:)

@ 3-Hydroxy-2,2,4-trimethylpentyl Isobutyrate
(contains ca. 40% 2,2,4-Trimethyl-1,3-
pentanediol 3-Monoisobutyrate) [25265-77-4]

R R T3 4E)
@ 2,2,4-Trimethyl-1,3-pentanediol
Diisobutyrate [6846-50-0] (> 97.0% , B H{k
ik T.341)
@ Ethyl Acetate [141-78-6] (99.8%, > 7'~ 7
VR F VxR tt)
® Butyl Acetate [123-86-4] (99.8%, > 7'~ 7
VR v F Ty R ft)
® Propylene Glycol Monomethyl Ether [107-
98-2] (CRntfbpk T34h)
(@ 3-Methoxy-3-methylbutanol [56539-66-3]
(>98.0%, HUR{bpk T34L)

Diethylene Glycol Methyl Ether [111-77-3]
(>99.0%, HUR{bpR T34L)

© Diethylene Glycol Ethyl Ether [111-90-0]
(>99.0%, HUR{bpR T34L)

Propylene Glycol Monomethyl Ether Acetate
[108-65-6] (>98%, HAU{bAk LE¥AL)

@ Methyl Isobutyl Ketone [108-10-1] (BF{L
kT 3E4E)

3. P - dn H

fii4£%% : Inert Stainless Tube Tenax TA 60/80
(Camsco fL4Y)

WAEE a7 4> a ) — : TC-20 (Markes

International #1:#%)

B/ NET v 3 —2EE . Micro Chamber Thermal

Extractor, u-CTE 250 (Markes International

Ly

I BEREHE AL E- T A 7 n~ N7 T 7 /E &

ZHTER (TD-GC/MS)
SNEEERCERE AR - TD-30R (S /EmT )
HAZ v~ 777 /8&5HE . GCMS-



QP2020 (EHEEU/ERTHRY)

4. FCHGAER

HBERBRITR NG TF v o N— % LT, B
64 mm O MIZEW L72RIKEZ8/NET ¥ N
— DRI EEICRE L, F ¥ o —DIREIL 25C
H L<IFA0CITRE L, AEHEAT A (Ne HR) %
50 mL/min Til% L CHEGUR A F2hi L7, itk
RER I F R 60 43 & L=,

7Y U 7021E 100°C-1 R s L OY 300°C-2
Bl Cav T o a=r7 (JE#H4k) L7z Tenax
TA H#EE & iz,

5. TSt
HRMEARIEY OREIZIL TD-GC/MS % 1f
A U7, ERIEIINEEELEE F, NEREEYEY)
BHELTR T -ds BRI LT, SAEWES O &
MOBEERPHIT 1-20 ng & L., @HEZBL-5HE
IIAMFME E L TR L,

[TD]
Desorption: 280°C, 8 min, 50 mL He/min
Cold Trap: -20°C
Trap Desorption: 280°C, 5 min
Line and Valve Temperature: 250°C

[GC]
Colum: Rtx-1 (0.32 mm i.d.x60 m, 1 pm)
Carrier Gas: He, 40 cm/sec
Split Ratio: 1:20
Oven Temperature: 40 °C -(5°C /min)-250°C (3

min)

[MS]
Interface Temperature: 250°C
Ton Source Temperature: 200°C
Scan Range: 35-450 m/z
Scan Rate: 10 Hz

WERSRWEDZ =7 A A« HegdA A
ER2ICHERL D7 0~ N T LB 21T,

FHE G

TD-GC/MS At T LR REN S, kAT X
0 RENESRH OK I ERZE DK RE 2 A
L7,

(As — A7) X 1000
VX 293/(273+1) X PI1013

C ABELR R OB ERN G EORIE [ug/ms]
As: GC/MS IZVEN U730k o % JIE kI S8 o
Hw [ngl

At 77 7B ORER G E O EE [ng]
VRl R & (L]

t ARBHRERE D EHE O KR [C]

P S EHR B O RZE [kPal

6. KGO B S K OV P IR EE A S0 TRIE O 5

TD-GCMS OE&EAER LY, h—T L 1 m2Y
720 OEOEE (ughunit/h) ZHH L7, £7-.
fin & FERRIAE ] L 72 BRICENZERNS & O TG Y
END &M D 72 D ISR IR EE Sy T
(ug/m3) ZHEH L7=,

BNBREETAVEEE LT, H6E-HMyOR
H 20 m3, #R[E%L 0.5 [Al/h, REEIEL25C (b L
<X 40C) TETNVENOEMEME 4 m2 2 —7
VHENIESN W AREEEEE LT,

ClaC S
AU 0 KR & BAZERE (m2/unit) 25720
DA NE T G E O BBOR B 2 B L7z,

(C—Ch) X O n
EFa= ) =(C - Ch) X
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EFa: BATHIFEH 720 OFBOEE [ug/m?/h)

C: ~A 7 uaF ¥ N—NOERERSRYE D
SR [pg/m’]

Ch: N7 77 NIEFE [ug/m?]

Q: ¥~ A 7Ty N —DHEKE [m¥/h]

A: RERROREFE [m?]

n: HRIEIEL [[8]/h]

L: UBHARTE [mYm’]

AU LD BRSPS T2 5F L7z,

EFa X Az

AC=
Mg * I’IR

AC: KRR T IIE [ug/m?]

EFa: BATHREH 720 O E [ng/m*/h]
Ar: RBRARDOREFE [m?]

ng: BNZERE T VN OHZIEEL [[B]/h]
Ve RNZEMIET VN ORTE [m?]

T AR (XA 7T T b)) AAR LT 2 BRI

40°C CHUEERBR 21T » ToRIRIC DWW T, Bk
BRI& T 1 ITH/INET v v =0 Bkl 2 B0 463
L 25 CTHEMBEREZITV., X177
U ORI OWTRHRE LT,

C. BERBIUBE

26 fin (BB TR & T56]) @ 52 ik
DWW TR ERRRBRIC it L7 fE R Ol - &
R TRIE) A3 3-4, X 3127”7,
2-=FJL-1-~FH —b (D) 1%, 40°CHEG
B CEAMER 96%. 5 iR EE I 23 T IRIE 0D fie K
13 148.1 pg/m3 (GXEFY) . 25°CHHGER THHIER
TT% . 5 BEHE 53 T IE O B KR B 95.5
pg/m3 GRUELY) Toh V| SR DB BE TR
S,

2,24- 8 U AFN-183- XA F—)VE A
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F2 ARNEMEADE —T v b AL - HERBAF >

RT |27 yMMFY RAF v

@ | 2-Ethyl-1-hexanol 18.06 57 41 43
@ |3-Hydroxy-2,2,4-trimethylpentyl isobutyrate 28.10 I 3 >0

28.83 71 56 43
® | 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate 34.58 71 43 56
@ | Ethyl Acetate 5.22 70 43 61
® | Butyl Acetate 10.56 43 56 73
® | Propylene Glycol Monomethyl Ether 6.54 45 47 75
@ | 3-Methoxy-3-methylbutanol 14.00 73 41 103
Diethylene Glycol Methyl Ether 14.35 45 59 90
@ | Diethylene Glycol Ethyl Ether 16.73 45 59 72
Propylene Glycol Monomethyl Ether Acetate 12.18 43 45 72
@ | Methyl Isobutyl Ketone 8.24 43 58 100
IS |Toluene-dg 9.26 98 70 100
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3-Hydroxy-2,2.4-trimethylpentyl Isobutyrate
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2,2,4-Trimethyl-1,3-pentanediol Diisobutyrate
Ethyl Acetate

Butyl Acetate

Propylene Glycol Monomethyl Ether

3-Methoxy-3-methylbutanol

Diethylene Glycol Methyl Ether

Diethylene Glycol Ethyl Ether

Propylene Glycol Monomethyl Ether Acetate
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WHFE g Lk SRS [ESLER SRR AENTIERT AR AL R R

WRER

JEATHEE DLy 7T A (BNZERIGYL) MBEICET D METa CIEENRE
SHED RE LIEEMTOI TR Y | Hil-2 R EEMLA Y O Tl X
WY A7 GO ERI 1T, BAERORENMLE TH D, BIRFHRIR & U CTAEEIX
BN THA SN AMERERCKMED v 7 22 RE L, fBEHMEOL TR LR
EDBERWEIZZET DTV ALY, 7 X MR AT VEB L) 2-=F /L-1-
~FY—v QE1IH) ZAT 2 aEENED & 2 aliAaS: 23 FHOLA Y % H
ERIG & L CEEBRA 21T 72, 13 TEIC W CHEREFIE 2 3206 L 7= 5% . 2E1H,
224-F Y AFNLA3-RUBLTF— AV TFF— K (TPMD), 2,24- KV
AFN1,3 XA —)v VA VT FZ— K (TPDI), 7 ¥ )Lk 7 F /v (DBP)
BLOT7EZAEY A Y ) =/ (DINP) O 5f@EOLEMIME SN, 7 X /IVEE
T A7 VFETIE DBP 2% 1 #5725 9000 pg/g #H <4, TPMI 35 X O TPDI 1%
1% (10000 pg/g) Z iz THA Sz B A EEGERR S 417z, 2E1H [Z2W T,
11 8N S Sy, kS L v 2B1H 249 5 afREtE 0 & 2164
DRRHEN TV W Enb, S 2E1H (3R & Ul Sz alhe
HEREND D EZZ BT, RFETIE, AKEBRB LT v 7 ZA&x5 & LT,
ASBITENTHER SN D ATREO H 2 IMERECY v 7 212250 T b [AEBRO A
EITHOZENLEE L, F2, ARIORECTIIRLTOEFEEEZHEL TWD 03,
B RF O RN ZERE ~DFBIZONW T, A HGEBRZEIC L > THRisrT 5
VNS 5,

W 717
R PR [ S7 1 38 dn f o i 25 0F 92 BT
AT A E I AR

A. FFREBH

JEAE S (X HAE, BNERERETH LS
WE & L CHERMEAY (VOC) 36 LU
FEMEAILAEY (SVOC) D13{bEMmIzHN
TENREERIHMEZREL THDHY
BASRENSISEL EARH L, £/, %
o ORBILAWIZ X DT EBNERE
YD aREMER R SN T D, JBA T O
Ty I A (BENZERIEY) MEICET 5
FtE Tk, ENREREHED B LIEE%

O TV DA, FEEMEOHHREIZER LTI,

Lo,
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FEWNITB T DG FWE O FH 7R LR
ERFEL, TORERIZE>THEbEND
EEMN LY A7 ICHET R ERIET 22
BERD D, L, ZHERBEHEERLIZON
T, ZO L) e fFHRIFHO TIRONTNWD D
MR TH D,

AWFFEIL, VOCE L USVOC D iR & 72
D55 FEEH M & L T hRI A B i 2o
W, ZOENEXENRITTHE LGS
LHZERAMELTVWD, SFEETRANTHE
MENDZBERU v 7 22568 E LT, EN
T EEFE EHIE 0 BBl ax i d K OUE D el
BT BTV DHVOCE T, WEAEEE
NNy RRUTFRA T L —8E CHlE LT
T E VBT AT VIESELRMEE R & LT,
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—/v (2EIH) Z/ERT 2tk dH o7 17
B FRE2-F JL~F L LT VB E2- T
NAFUVETHES L O, T bIicizy L
IRVNATIEFIATEIR &t 5 & Lo, IA&HIlz, 23
ez RENRE L, Thb0—EB X
WM ENER1B L OKLICZENZEIUR
L7,

B. 5L
1. BRREEEBAFEER &

KEBEIB L OKMET v 7 A2 RE L,
ERNOA v Z—xy b A LD AFLT,
BOEHNCEBEIIORS, . KPET » 7 2285
K OR AR S 0138 2 5fR & LT,
IO ORGORNEE., plir i LU EIEH
R EHERAR LI, 0B, No10DH T Y
— VB THY KB LT T 7 A 2TEHY
EEDTZ%, FRLNITIRY B CTHEFHITH
HYAFNE—T NV E R ST R T
ke L7z,

2. HEH

HEXSG L LIz23{bEMDO AT w2 £
TRUT70224- 8V AF )13 B PG —
IV E'IIAYTFT—F (TPMI) | 7 X VEE
A Y =) (DINP) , ZXNRTA VT
)L (DIDP) BL Y7 u~FH-12-H L
R A Y 7 =)L (DINCH) IZEMKIES
TV . FFIZDINPIZ DU TIXCASE 5D A
72 % —FE¥H (DINP-1: CASRN.68515-48% L (¢}
DINP-2: CASRN. 28553-12-0) % Z L E 45
L7,

WNEEREYE L L CHW- 7 XLy =
F) (DEP) BIOT7 XNy =F )L~F v
JV (DEHP) OEKRFERITE L7 4 L LF0L
FSEA LD 7 &2 Vg X7 L EER FHE ONT
BARAb AR O BR B i 2 2 a2 Ui i
L7z

X [ all NN B (et s YR 1%
fe 27 VB, ~F W B8 X OFEHRT T
JLIRIH S O TR R SR - PCBRARH 2 %
WENHWE, EKEEEET U © A ESigma-
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Aldrichf 8 DRyl FE 2 7o, BRI,
U R 7 A B MK B 3E 25 E MIlli-Q
Advantage A10CHLE L 7=k &2 H L7z,

3. I HE
.1 g% 50 MLAEH T Az LI AT,

30%E kT U o AOKEEHE A2 10 mLAN x $R
L7z, RIT, flHARE & U CHERR = T /LI~F
=11 (viv) Z10mLinz., 1047f270 rpm
TR E 5 LT (A4 7 v 7 #8IRECIPRO
SHAKERSR-1) , #iz& 5. 3000 rpm G104y
MR OSBEL7- (ANiNA T2 ) ao— Xt
% himac CT6E) . Lo BEt: . A RSIALLAE %
SEL. b ) —ERARICHIE U7, ARt
EEDE, BAKMET N U N THKE,
40°CLL FOGRRE T —4# J —x= K1
— X —ZHWTEM L7, £ LT, 10 mLiZ
ER LBHATR & LTz, 2 ORUBHAK 2 16 5
ARL, WEHEEDE 2 RIN%E, TA 7 e~
N7 T & T NEESHTER (GC-MSIMS)
ZRWTHE LT,

4. GC-MS/MS&AH:

& Bl ¥ ¥ 1% Thermofisher Scientific H o
TraceGC-Quantum XLS% AW CHIE L7z, H
Z L Agilent technologiestt:# ¢ DB-5MS Ul

(E&30m, N££ 0.25 mm, fEE 0.25 um)
RV, A —T7 R IE50°C T L PR ERL
20°C/43C200°CE THIR L7z, £ D%, 10°C/
Y C270°CE CTHIR L=, & 51T, 20°C/4 T
310°CE THAR U721, 1000/ FF L7, AL,
NIV AT 77— 40 BIXRA ALY —R
14250°C, 280°CH5 L UR250°CIZREE L7z, HEA
EIZATY vy PR, TEARFIuLE L, F
v U T —HAZIEI~Y v A (ImL/gy) 2R
oo A AREITETFA AL (ED &, A
L ALEEIZT0eVE Lz, 2 Y a U AT
T7v=> (013pa) & AV, ERKISE=
&) 7 (SRM) EICTER L, KllE:
GULEMDEEA A, 2 )V a =X
— B L ORI 2 £31R LTz,

C. FrERRR LS



1. GC-MS/MS&A

HE xS A W DIRA FEAEY R (100 ng/mL)
D~wArua~v 77 L&KAR L, 05,
DEHP & (RFFRFH DTt 2 7 Z Ve v 7
- ~F /L (DCHP) £ X UDINP-1IZ oW\ T
I, IRAEAER &I RIIEIE LT, 2E1H
(Sl RTINS /8 ) N A Sl b NN e 4 WD
HolEMOE— 27 BIRIZRIFCh o7, F
7o, BYEKIEEY TH HTPMI, DINP, DIDP
B L UDINCHIZE, D v — 27 23380 HivTe,
DCHP & DEHP X R FFIF 23 L2 L, 22D
SRMIZBITAHAERA A BRI ECTHDLTZD,
ZDBEERIL MR LTZ (K3) . T OfEHR,
DLE—=T OEZRDPBDODONDLIHEDOD, £
NWENDOALEDIZONT DT EMR IO
EENARETH -T2,

BMERIESWICOWT, TPMIZ2,24- KV
AFN-A3-RH T F =L AT F
F7— b &224-FU AFN-13-RNHTUF
—N3-E /) AV TFZ7—FrD, DINPELIOD
DIDPIF#EE D BRI TH DT, Fi
TNEMEERE -7 2 E5H U TER L 72 &
WMEROCTER L,

E' FIREIC SV TIE, LAY DR &R
D NI A2 FEAEHREHE L2fE s L,
BRI, SR OB ERROFE T IR
2E1HT40ng/mL, TMPI, DINP, DIDP3 LY
DINCHT10 ng/mL, & Dffix1 ng/mLTdH -
el &b, ER FRIEIZ2EIHTO0.80 pg/g.
TPMIZT0.20 pg/g. % OAt1%0.020 pg/ge L
7=, 7277 L. DEHPIZ DWW T 7 T o 7 3Bk
LR EN-Z b, BERNCHENT T
7B O R LREE (n=4) 7r6, E&T
FRAE = 22 3B E + X E R 22 & L CE &
PREZ R L& 2 A, 028 ng/gTh o7z,

2. SHTEEIZONT

FERUBE 2 W T2 RN RIS ERER % S L 72,
Z DL, No.13%FR< 2T ORER B LFEFELL
FORERBALEMDB R ST Z L,
R bAE Y OEE L 2 W2 O E (No.l
B EONo0.11) Z vkl & 550 L 7=, 30k}
No.1/Z2EIHF L O'TPMIZAS, No.11/Z TPDIAS
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ThENREENTEY, Zhoixznsh
DOIE TR RRBR OSSR BB LTz, &
FUBHZARIRE (5 pg/g) B L OEIRE (200 pg/g)
LD X MENEWZ IR LT (n=3) ,
Z DR, DINPIZ DU TIL, DINP-20D Ak &
Fht L7,

[ FREER DG R A R4~ LT, 2ELH,
TPMI, DBP, DEP, DBP, DEHM, DEHF, BBP,
DCHP, DEHP L U'DEHAZIZSW T, £H
5 OB X OF OREIZ W T [RIE
MT0~120%LINZ 7~ L, & OEENREL H10%
DN E B ThH -7, DEHAIZ DWW T,
NO.18 DARIR BE D 2 [BIN 2 3120% % 107 7>
R TebDD, ZEFEE /NS BIFCTh o
/2. —77 . DBM, DBF, TPDI, DBIPIZDU>
TIX120%LL Lo @EEEZ R L2 O &
0 FRIZEUEINO0 LD RIR EE RN O TPDI Tl
200%LA LA IR Lz, ZOERE LT, iklsk
HEIZ K % GCIEA O T (= K
U w7 AR Bz 6N729, Ko, Zhb
DALE WX 4 CDEP-ds & WAL HEW) 1T L
THO, A LHNEEEDEZHN TN 7 ¥
VY T AT )VE T HDBP, DEP¥ L O
DBP CIE BAF 2 FIERHE LTINS, ZD
o= EIN VS S N DY il | e a7/ VA =
Loth. ALEAEE OFELL L 7 NETAEVEY) E % fR
L. ¥ b w7 2RO Z X 2% LB
bHEEZ B 2T, F7=. DINCH, DINP-2,
DEHIP, DIDP, DEHTP, DEHS¥ L ('DnOPIC
DT, N0.1T57~69% & [AIUR MK < 72 -
2o 2 HDILEIZHONT, No.18TIZ RATF
RIERPZGE BN TND Z &b, K=
FNEBL WD ERB ST,

Ala], —H b A TR ER2370~120% D %
FNSIND Z LR L=, FEREO
SIHTHAE RN DOV THIIEIXAT 2 TV R0,

3 B EAFORESYIRE

SRR S B S LT AL B IR 2 51T
IS O EERIE IS K O ISR EE & K612 %
NZIR LT, WERGE L1223 BMO o
©. 2E1H, TPMI, TPDI, DBP3 X U'DINP®
S{beip i i FIRMLL LTt sz, <



NSO EWIEE & TIRMELL E TRt s
WA Y

EAHIIM AL S e b i < 0 1188k B
3.1~510 pg/g TR S 7=, IRV T, TPDIAY9
A OBF (33~35000 pg/g) . TPMI 2% 8 5 £}
(24~78000 pg/g) i Sn7z, TPMIB LT
TPDUIRR IR EEA = < . 1% (10000 pg/g) %
8z 250G &> 72, DINPIZDINP-20 #7532
FREF DGR (0.35~0.48 pg/g) THiE &4,
DBPIX15EE (9000 pg/g) 76 O Adg S v7-,

B2 A T TIERB O 2T H D A3, KPE
WEO T NAKMET v 7 AL 0 L EEET
TPMIES X OTPDIAM R S 4v7c, £ 72, IRRTE
HA D IR G TR S e o T2,
2EIHIE, 11852 DR V7203, Ik 53R
\Z X V2EIHZ LT D A REMED & HbE W
NGIE LYY Jar k¥ A GAYA AN D/ N SN
H ST 2BEIHIFEAI L /i %E & L TE R
HIENEA Sz alREEREm W EE X BT,
TPMIF L O TPDHI L E 7 B 205 pg/g Tt
INTHBY, ATEAREAE LTER ST
WaH7=w EEZ BN, DBPIZOW T H T
V) — VUL T H HN0.1070 B O F HH S 7z
23, AIEAIE LTER SN TWD b B %
biviz,

A TIE, AKEBEB LY v 7 X &E%f
L LN, BENTHEASNDATREEDOH D
MPEREIRL T v 7 21250 T RO A
EATHOZENEFE LY, o, SRIOFRET
TR OEAEEEZHE L TWD 0, FEERIC
A L2 OENERE ~DREIC
DOWTIE, R 2B U 72 IR EE C o BcHiGRBR
FIZL > THRFTO20E DR H 5,

D. f&im

WERF R & L CAEEIIBN Tl S
LHRMBERCAKMED v 7 A% RE L, FEEHE
DYE S L OHBUR E DB E T b
TWAIEEMSe, 7 XN AT VB LW
2EIH %A AR5 % Al REME D & 5 A MR A 23
DG 2 RER G FEREHE 21T > 12,
138G DN T HEREM A 2 Fh L 7 H5
2E1H. TPMI, TPDI, DBPE & U’DINP-2057&

HolEmrm an-, 7Z BT A7 )L
¥HCIEDBPN 1AL 2> 59000 pg/ghit H X4,
TPMIE K O TPDIE1% (10000 pg/g) %82 T
G SNBSS S T2, 2EIHIZ D
WL, 118 R ST as, Ik i
\Z XV 2EIHE AT 5 AlBEtED & 5L &1
DEHERTHWRNWZ b, BlEhz
EIHITIAAISE & U T &7z Al petEns &
WH D EE X BiLlc, ARFAETIE, AKIESRE
BROT v 7 RA&XIG L LTz, S%ITEN
THEASND MO H DS T »
I AZONWTHREBEOFHEZITH 2 ENE
EFLW, £/, ARIOFETIIHLFOES
BE2HE L TWAH, WAL HRFOENZER
BA~DOEBIONTIE, 5%, BERBREIC
Ko THRHTHIRERS S,

E. HIRRER

1. FWXER
L

2. FoRR

1) ] B - GHERIFES « ft e BB - fhiEy
BN R K OV A H LS A
O in chemico BRI X 2 IRAEVEREAT, 55
28 BB L7 1im+:(2019.6)

2) HJFURRAC T « ] L - AHR B 27
L —8 i OEREERILEM DA 7 Y
— =V VIREIC BT D RTVERE O g,
%32 [V - B Y BREEFE (2019.8)

3) HJFRRACT « ] L3 - HAE R - s
B & - HR - WRAIER DY 23—
VAR IO T ZVEET AT VRO FEHREN
1, %56 [MEEAE LF RN EAES
(2019.12)

4) ] RS - BIFURA 1 - I RB B A
HER-BREFIT DA F T R
F DO BR%E K OVEREF A, 5556 [H]
AER AL E s 43(2019.12)

F. FAET A HEDBARIRT
1. B

L
2. ERFRBGE



L
3. ZDfh
L

G. BZR

1) BT R R - AT R R A
FHBRR ALFWEZEIRE: ENRER
EHE—%,
http://www.nihs.go.jp/mhlw/chemical/situnai/h
you.html

2) 20\ Iy A (BRZELIEY M
BUCET 2 Ete Bk 122, fadHiEo e
L gt & 70 DML E DI HONT

(%) (2016.10.26)
https://www.mhlw.go.jp/file/05-Shingikai-
11121000-Iyakushokuhinkyoku-
Soumuka/0000141174.pdf

3) H20 [y Z Ny 2 (BRNZERIGY) M
BUZBIT 2 BEra Bk 1-1, BNZEXERE
BYALFEEREICB W TR S -1k
FE DX TR - K13 U R 7 S O
FEFITOUVNT (2016.10.26)
https://www.mhlw.go.jp/file/05-Shingikai-
11121000-Iyakushokuhinkyoku-
Soumuka/0000141173.pdf

4) ] B3R - BRI SRR 30 RS TAR
FEIRA G BT BHEE R A A I & (b
FWE ) AT WTEESE) bR

5) Kawakami T., Isama K., Tanaka- Kagawa T.,
Jinno H.: Analysis of glycols, glycol esters, and
other volatile organic compounds present in
household waterbased hand pump sprays. J
Environ Sci Health, Part A, 52, 1204-1210,
2017.

6) TR GC, GC/MS T D72 DREA,
AHALFEWE OB IITIE R S L)
H- R - TPATSE T HREE, ppl10-114,
V7 " A = A%, 2008.
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=1 AENRELEY—8

o=s7 BEFR CASRN. [#==5 DTE AFHE?
Dimethyl phthalate DMP 131-11-3 C10H1004 194.2 W

68515-48-0 K

DINP-2 28553-12-0 w

Diisodecy! phthalate DIDP 26761-40-0 CogH1604 446.7 E
Di(2-ethylhexyl) trephthalate DEHTP 6422-86-2 Cu4H3g04 390.6 SA

..2-,-2,4—Tnmethyl—1,3—pentaned|0| diisobutyrate TPDI 6846-50-0 C16H3004 286.4 T
Dibutyl malate DBM 105-76-0 C12H2004 228.3 T
Di2ethylhexyl) malate DEHM 142165 CootssOs 305 T
Dibutyl fumarate DBF 105-75-9 C12H2004 228.3 T
Di-ethylhexyl) umarate DEHF 141026 CoMsOs 3405 T
Di2ethylhexyl) adipate I DEHA 103231 CoHiOs 3706 | K
Di(2ethylhexyl) azelate ~ DEMAZ 103242 < CoHiOs 4127 T
Di(-ethylhexyl) sebacate DEHS 122623« CooHsOs 4267 T

AW: B OLLFNHEE, K BEIES, TER{IERTE, F:Fulka, E:Dr. Ehrenstorfer, SA:Sigma-Aldrich, B: BASF, A:Alfa aesar
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BEREQOY G M EEOMET OEDY Y

EOLEArL SR (11 L

A S QN O —=AOE—LOC FERAE (OB YU BT ML - (1—OC —TARALANLT AL %0 EgEy  F5 BTN HRES
(S E T A ik . — ST - :
(YT, EEYGY HUSONTL =ML (00 gun g (Sm o opbiTen aus B VN TR
YR — =3 (ORI SR s, - h—OC - (S~ GG BB (G O BHERES. B TToN
PIAAAT: ] ] .
BNON—LLT o onf Dby B (1 (1t * S R STY DLl . By Y IHEME - ((CLOMEES ¥ oTON
=1 -an\g-CRgy a0 -1
SATA—(16 AT TG HEQTOWE FH T <6 -~ B L WH 6 CHZ YA (NG BEES Hik 6ON
) P AT PG S T e - e X B - 5 - SAYE = Y8 - T3
(BB ALY S8V A (1L Y EF A= T fa 154 WSS - (A1 S Fon
A LN ACEGAMG Bl (L) EE (SHEEG . : R} .
““““““ RSCB)LAF LIty WELOOA——A B UGN BI— (G C B O Y RE (e ORBES Hi LoN
S5z R IS AVIANE HXAFOI8
BB S WY - < ke T (62— (1G - C - T B BT B 1 >C )L TS AL R (GO BEES E TN e
(L YI%T 000N HZOONT)  Elt (VO UHE W1 — = W) HX QO BYEORERI RE S/ ran o e o R
WEU (R LA N—00) MRy (SH e IV OSL) T BTy - HE(£ NI (FEAGNGOEEES  vH goN
(CIEr\Eress AT R A LD C R EE S TR SRS (A7 i B o
SRR *Id* (SAV (1G4 L " ABES) (LY C L (—O-LYLBEE
h@dC W AOC (5% K ALY W (CEOR-NCSEES  Hask goN
PECASCA) bt BAEAE (16 T SR 56 R -V O
2O W WY ORE SE AT o) SIS HE S0
(SR IEVEIE (MG YL N— (16 - Y OGN —= 3185 A N (NG ) BRE Hik ToN
T T TH Bom  GENE  LIONE

B—fokee oz
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=3 AETRIEEYIDGC-MSIMSEAE

da=x?] RIEFEE () Qum/z]  Qslm/z]  CE(V) WERMREYE
2E1H 5.20 57 41 5 DEP-d,
™ML 000 773 o1 43 6  DEPd,
TPML2 7.87 7 3 6 DEP-d,

DMP 8.35 163 135 10 DEP-d,
DBM 88 99 778  DEPd,
DBF . 9.18 155 9 5 DEP-d,

DEP 9.27 149 121 10 DEP-d,

TPDI 9.27 71 43 6 DEP-d,
T ra— T e R
DBP 1192 149 121 12 DEPd,
DEHM 13.34 117 99 7 DEHP-d,
DEHF 14.00 211 99 10 DEHP-d,
BBP 1504 149 121 10 DEHP-d,
DEHA 1530 M7 129 5. .DEHPd,
DCHP 16.30 167 149 4 DEHP-d,
DEHP 16.34 167 149 4 DEHP-d,
S e o o o
DINP-1 16.8-19 203 149 9  DEHPd,
DINP-2 17-19 203 149 8 DEHP-d,
DEHIP 17.18 261 149 10 DEHP-d,
DEHAZ 1728 171 o7 8 DEHP-d,
DIOP_  ....A7520 %7 w9 1L . DEHP-d,
DEHTP 17.54 261 149 10  DEHP-,
DEHS  17.83 185 139 ~ DEHPd,
S e o o o
DEP-d," 9.25 153 121 14

DEHP-d,” 1633 171 183 4

Qi FUN——AF2,Q FOFUNA, CEONIIVIRIVF—

" NEMREYE



F4. FHH(No. 1% UNo.18) [C LB B EY D EIURE?
No.1 No.11
1tE Low High Low High
Rec(%) CV(%) Rec(%) CV(%) Rec(%) CV(%) Rec(%) CV(%)
2E1H b - - - 102 8.9 119 5.2

TPMI ) A A - 117 9.0 104 1.0
T T e i D e e e
DBM 153 21 130 12 159 0.95 104 12
DBF 140 17 139 46 133 23 103 83
DEP 102 9.9 9 52 115 21 95 4.7
D e 2 D O R Pl
DIBP 128 10 113 3.0 118 1.2 98 0.14
oBP 120 10 111 066 114 18 98 22
DEHM 86 95 73 26 102 1.2 79 36
D o 2 o e L o
BBP 76 15 71 089 105 0.37 82 53
DEHA o4 52 1 78 122 062 85 60
DCHP 85 38 92 59 93 3.6 94 41
P 2 o i e i
DINCH 69 065 69 48 81 2.6 86 3.4
DINP-2 67 22 68 18 81 27 83 41
DEHIP 61 0.69 67 021 77 0.93 87 6.3
D e D L e s o o
DIDP 62 6.4 67 22 81 15 82 25
DEHTP 57 a7 62 50 70 094 78 43
DEHS 60 2.7 61 0.49 73 21 80 8.9
D e s D p

& Low: 5 ug/g, High: 200 ug/g
bLREHE
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5. ARP ORI EEYIRE

Sample No.

Concentration (ug/g)
2E1H TPMI TPDI DBP DINP-2

NO.1 B A
NO.2 . .....210 16000 99 -t

NO3 280 o 360 ... 35000 ... S S
NO.4 170 - - - -

NO.5 110 78000 33 - 0.48
NO.6 290 300 11000 - -
NOT 250 340 ... 32000 ... S T
NO.8 250 25000 110 - -

NO.9 210 .....21000 110 : -
NO.10 510 - - 9000 -
NO.Al e e 3 ] e T
Noiz LS 30 035
NO.13 - - - - -

* EE FREUT
(2E1H: 0.80 ug/g, DEHP: 0.28 pg/g, TPMI, DINP, DIDP, DINCH: 0.20 ug/g, &
MAth: 0.020 pg/g)

#x6. IR LGV DIRESEFHR URHEE

Concentration range

2E1H TPMI TPDI DBP DINP-2
(ug/g)

LOQ?1.0< 0 0 0 0 2
1.0-10< 1 0 0 0 0

10-100< 1 1 3 0 0
001000 e B B OO
1000-10000< 0 0 3 1 0

100002 0 4 3 0 0
Detectionnumber 113 811 911 V13 2113
Detection frequency (%) 85 62 69 7.7 15

2 EETFRIE(2E1H: 0.80 pg/g, TPMI, DINP: 0.20 pg/g, TPDI, DBP: 0.020 ug/g)
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o o) o) o)
O 0 o) o)
O\ Ov O\/\/ O\)\
Dimethyl phthalate Diethy| phthalate Dibutyl phthalate Diisobutyl phthalate
(DMP) (DEP) (DBP) (DIBP)
/\/\
o) 0 0]
o) o o)
0 o 0]
Di(2-ethylhexyl) phthalate
Benzylb(ué)él Iio)hthalate Dicyclo?gé)'/_:g))hthalate ( y(DEHP)
CoHig
N S N o~ o _~CaoH2s
0 O 0
0 O 0
O\/\/\/\/\ O (0]
~
CoH1g CqoHa1
Di-n-octyl phthalate Diisonony! phthalate Diisodecy! phthalate
(DnOP) (DINP) (DIDP)

1. PERBIEEM O LFHEEX
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o)

Di(2-ethylhexyl) terephthalate
(DEHTP)

O
o O/CQH19
@]
O
@) O
O

~
CgoH19

Di(2-ethylhexyl) isophthalate Diisononyl cyclohexane-1,2-dicarboxylate
(DEHIP) (DINCH)

HO
2-Ethyl-1-hexanol
(2E1H)

)\’(0%2\ o) o)
o) OH o)

2,2,4-Trimethyl-1,3-pentanediol monoisobutyrate 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate
(TPMI) (TPDI)

1. JESGIb AW O FHEER (i)
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e

Dibutyl malate 0 0
(DBM) -

Di(2-ethylhexyl) malate

(DHPM)
WONO/\/\

@)

Dibutyl fumarate
(DBF)
\/\j\/ |
0]
NO
0]

Di(2-ethylhexyl) fumarate
(DEHF)

Di(2-ethylhexyl) adipate
(DEHA)

)

Di(2-ethylhexyl) azelate Di(2-ethylhexyl) sebacate
(DEHAZ) (DEHS)

1. MIESSIEAEMOLFREER ()
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2E1H

[m/z]=57—41
- sha
TMPI-2 DI
TMPI-1
\q [m/z]=71—-43
|
DMP
[m/z]=163—135
DBM
[m/z]=99—-71
DBF
[m/z]=155—99
l
DEP-d,
[m/z]=153—124
DEP DBP DIBP
[m/z]=149—121
BBP
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time(min)

2. WEXNRILEYW D~ A7 n~< 7 F A (100 ng/mL)
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DEHM

[m/z]=117—99

21

DEHF
[m/z]=211—99
DEHA
[m/z]=147—129
DCHP
[m/z]=167—149 L
DEHP-d,
[m/z]=171—153
DEHP
[m/z]=167—149
DEHIP DEHTP
[m/z]=261—149
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time(min)
2. WEMRIGY D~ A7 v~ 775 (100 ng/mL)  (fiX)
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[m/z]=171—-97

DEHAZ

DnOP
[m/z]=279—149
DEHS
[m/z]=185—139
DINP-1

[m/z]=293—149

A

[m/z]=293—149

MNH

[m/z]=155—109

DINCH

A

[m/z]=307—149

DIDP

6 7

10

11

12

13

Time(min)

14

15

16

18

2. HEBIEAMD~ A7 v~ 275 A (100 ng/mL)  (

275

gets
ML

&)

20

21



DEHP

DCHP

T —T —T T T T 1

16.0 16.1 16.2 16.3 16.4 16.5 16.6
Time(min)

[X13. DCHPX X O'DEHP D45 EfedR . (100 ng/mL)
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BEHBITEHERES
éj\

BWBE (LFYWE Y R IARFEE)
BMREREE

EAZTIRE SRV EORESAREOREL SOV R 7ERBILICEI T 205
EENY X7 7 -
REAGBRERRET — 207V R 2—> 3 VEFICK 2BRBULEMEDRR

MR oa1BE

HEF BN

BWARFRFE HR

BEEZOND,

MRES: AR TIE, MROH—T >~ 26 WBEICOWT, BIEF v /N— u-CTE #H
WTERBLI-BEGERBRT —2%2b &I, 7aVyR)a—2a VEITICL Y.
SNDARMEDH DM FEMEDRRZIT o7, TDER. ENEEREHEATED ONTL
% Toluene *° Styrene Dh(Z, BEICT v 7/ \T R (ERAETER) MAEICET 2185832 T
WY R 7 @A IT A 4172 2-Ethyl-1-hexanol X2 I — L T—FJLFE, & 5 (CIE, 2-Ethyl-
l-hexanol DERRE & H 701 1§ % 2-Ethylhexyl Acrylate DN RO 5N B FEHFEL
2o TOESIC, AR M ZLT—2DT AV HRY 2= 3 VETIE, EED Target &
L= DUADKBILEDICOWT ¥ EENRIBREBS TEH2ERALRT 7A—FTH

1S

o AR

MRBLE: BH EX (ALEERRERE
AR, AL BE (ELIEEREmEE
Wrgean). BIR MKF (BIEEmBEnEE
WA, &Il BT BEEMKF). & E
T (BEARFEFEL)

A. BRY
F20@EYy TR (ERESESR) M
BICET2REARICHEVT, [ERAETIRE
BREEYMERAEICE LV TRE I NLF
VB OYEAREIE - A0H Y X &
MERINT, TNiE. ERNZEREOLER
BIZBLWTHBNERE. 55 WISHEET
R S NIEREBRILEY. T7abb 2-
Ethyl-1-hexanol 2,2,4-Trimethyl-1,3-
pentanediol monoisobutyrate. 2,2,4-Trimethyl-

N\

1,3-pentanediol diisobutyrate. Ethyl Acetate.

Butyl Acetate. Propylene Glycol Monomethyl
Ether. 3-Methoxy-3-methylbutanol, Diethylene
Glycol Methyl Ether. Diethylene Glycol Ethyl

I DHER ]
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Ether .
Acetate $ & U* Methyl Isobutyl Ketone @ 11 1t
EMICDONT, EREAEICH T 5 Toluene 2
HEE: L ComaRERE & BTG
£ (NOAEL ¥ 7-1% LOAEL) A% MOE % &
HLE=HDTH B,
INsOPMEY X7 FMEEmICONT
X, S FHlAERRAET. I AabbEER
Tz EE L, IR EREDOMHEEICDOWN
TRz ED TV RENDH D, £/, Hb
MCH, INODILEYEDERNICE T 5 FE
EREBEL TH LI EITE > T HENA
EBRRZHELDIENABEIIRDEEZID
Nd, TOLSHBEBAHN L, BXEERER
BEMERTOBEH S 1L, p-CTE & FFIEN 288
IWNBIF v o R—ZFANWT, S E I FHRER
@A ORI N B CFEYE D E ERY 7% T
ZEDHT WD, AR TIE, WEGEBRTES
% GCMS T—Ra=EMIERAL T, EA
RENORHEHINDAREDH 2LFEYE
LK BERTENTC. BET—&07av

Propylene Glycol Monomethyl Ether



R a—varv@fexRml .

B. ERAE

EYEERBEREEMEHISEMHEIN
T-EGEER D GCMS T—% (RO Hh—TF
> 26 & H) 12D W T, Analyzer Pro ver.
6.0.0246 ZFAWTCTaAYRY 2 —> 3 V&
WaiT>7z0 ERBBIT/NT A —Z—|ZLLTF D
BY THD,

Area Threshold: 500
Height Threshold: 0.1%
Width Threshold: 0.02 min
Fronting: 0%
Tailing: 0%
Signal to Noise: 5

Scan Window: 3
Resolution: Minimun
Smoothing: 3

NRARARY VT AT T =TI,
NIST/EPA/NIH Mass Spectral Library (NIST 17)
W,

C. EREER

Table 1 (Z. 7aAYHY 2—> 3 VETOD
fER. AEIN/TALEYZ R L 7=, RERIEE
(Toluene-d8) = H L ICEH L =B E &
(Toluene #AE (B IZHHEY) #°500ng =R TR
HIn/bame LT,

Sample 6: Acetic acid (2339 ng). 1-Butanol (806

ng). Butyl Acetate (782 ng). 2-Butoxyethanol

(1856 ng). Decane (695 ng). 2-Ethyl-1-hexanol

(603 ng). Hexadecane (1131 ng). Heptadecane

(1754 ng). 2,6,10,14-Tetramethylpentadecane

(508 ng). Octadecane (1157 ng)

Sample 7: 1-Butanol (1144 ng). Styrene (664 ng).
Decane (739 ng)

Sample 14: Dodecane (506 ng)
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Sample 16: Toluene (4359 ng). Decane (893 ng).
2-Ethyl-1-hexanol (595 ng). 2-(2-Ethoxyethoxy)
Ethanol, Acetate (5432 ng) . 2-Ethylhexyl
Acrylate (1174 ng)

Sample 19: 1-Butanol (1060 ng). Decane (924
ng). 2-Butylcyclohexanol (522 ng). Undecane
(666 ng). Decamethylcyclopentasiloxane (666
ng). Dodecane (668 ng). etradecane (909 ng).
Pentadecane (851 ng). Hexadecane (605 ng)
Sample 20: 2-Ethyl-1-hexanol (533 ng) .
1,2,3.4,4a,5,8,9,12,12a-decahydro-1,4-
Methanobenzocyclodecene (531 ng)

Sample 24: 2-Butanone (1144 ng). 1-Butanol

(2363 ng) .  Toluene (528 ng) .
Hexamethylcyclotrisiloxane, (1028 ng). Decane
(1220 ng) . Dodecane (606 ng) .

Dodecamethylcyclohexasiloxane (540 ng)
Sample 25: 1-Butanol (1466 ng). Decane (971
ng). 2-Ethyl-1-Hexanol (1477 ng). Dodecane
(709 ng)

2-Ethyl-1-hexanol A’ LLERYZ < DELGE . F
7245 Sample 7 (603 ng). 15 (442 ng). 16(595
ng). 20(533ng). 24 (376ng) H & U~ 25 (1477
ng) CTHEEIMN/, —7. Sample 16 HL W
20 Tl&. 2-Ethylhexyl Acrylate Hh'fxim CTZX 1L
Z1 1174ng. 146 ng BHINTW B, 2-
Ethylhexyl Acrylate |35 F] - k&R, ZHL
TOULNTLIREDREREELTHLWLONT
. Sample 16 B LU 20 THEH I 7z 2-
Ethyl-1-hexanol I&, BEFIZ, H 5 W ITEGH
ICERETIERE/ v~ —DOIKDRICL -
TELCEAEEDEZ NS,

B> AaxH o 1EYH Sample 19 B XL O
24 OBIZ, Sample 25 THBRH I TWL3,
ZoEMEBERH D WNEYa—->7
A, Y a—vEER EICHEET D RRENED
%, 7. FICIE. ENEERHENRES
L T WL % Toluene (Sample 16) *> Styrene
(Sample 7) MEHINHE BB FEL 7=

D. £&8



MIROA—T > 26 BHIZOWT, BNEF

v > /N— p-CTE % AW\ TEHE L - EGER
F—g&EH LIS TFAVYRY 21— 3 VET
ICEY . B@EDOREIS NS RIEEMED H 51k
EMEORRZT o7, T DER. ENEE
IREHMEAEDH 5T 5 Toluene X° Styrene
DS, BEICY v oy R (ERESER)
MREICET 2RFT= T ) X 7 FF @A 1T
H M7z 2-Ethyl-1-hexanol X° 7Y A —JL T —7
JVFE, X 5 IT1E, 2-Ethyl-1-hexanol D4 YR
& 718 % 2-Ethylhexyl Acrylate D JEELAY
ROONIERBFELT, TDEHIC, 7
AX M LT7—207 YR 2 -3
VEEATIE. TE D Target & L 726 DLUUANDIK
BULEMICOWT FEENRIERZEUS T
EHEABTTA—FTHDHEEZIOND,

E. BRERIER
5L

F #tzessk

X F

1) Tanaka-Kagawa T, Saito I, Onuki A, Tahara
M, Kawakami T, Sakai S, Ikarashi Y, Oizumi
S, Chiba M, Uemura H, Miura N, Kawamura
I, Hanioka N, Jinno H. Method Validation for

the Determination of Phthalates in Indoor Air

by GC-MS with Solid-Phase
Adsorption/Solvent Extraction using
Octadecyl Silica Filter and Styrene—

Divinylbenzene Copolymer Cartridge. BPB
Reports. 2, 86-90 (2019).

Takeuchi S, Tanaka-Kagawa T, Saito I,
Kojima H, Jinno H.Distribution of 58 Semi-

2)

Volatile Organic Chemicals in the Gas Phase
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Table 1

SNBSS AR TEGREURE RT Area Library Match Semi-Quant Area Library Match Semi-Quant  CAS # Ave

= 25°C 9.29 6936043 Toluene-D8 100 6971722 Toluene-D8 100 2037-26-5 100

24.07 7137795 Dodecane 103 7634376 Dodecane 110 112-40-3 106

= 40°C 9.27 7034868 Toluene-D8 100 6997496 Toluene-D8 100 2037-26-5 100
7362059 Dodecane 105 112-40-3

29.78 7882305 Tetradecane 112 8473542 Tetradecane 121 629-59-4 117

32.38 13492026 Pentadecane 192 13660645 Pentadecane 195 629-62-9 194

34.83 11414147 Hexadecane 162 10702879 Hexadecane 153 544-76-3 158

= 25C 9.27 6936516 Toluene-D8 100 6924239 Toluene-D8 100 2037-26-5 100

24.07 7714541 Dodecane 111 7872043 Dodecane 114 112-40-3 112

* 40°C 9.27 6275969 Toluene-D8 100 6805464 Toluene-D8 100 2037-26-5 100

29.76 8031476 Tetradecane 128 7027523 Tetradecane 103 629-59-4 116

32.36 13261434 Pentadecane 211 11654805 Pentadecane 171 629-62-9 191

34.83 10616441 Hexadecane 169 9873534 Hexadecane 145 544-76-3 157

= 25C 9.27 6373221 Toluene-D8 100 6393811 Toluene-D8 100 2037-26-5 100

24.07 6779989 Dodecane 106 6509214 Dodecane 102 112-40-3 104

= 40°C 9.27 6118524 Toluene-D8 100 6295719 Toluene-D8 100 2037-26-5 100

= 25°C 9.27 6418597 Toluene-D8 100 6383325 Toluene-D8 100 2037-26-5 100
6791405 Dodecane 106 112-40-3

= 40°C 9.27 5436216 Toluene-D8 100 5852051 Toluene-D8 100 2037-26-5 100

= 25C 9.27 6173699 Toluene-D8 100 6060100 Toluene-D8 100 2037-26-5 100

= 40°C 9.27 6264799 Toluene-D8 100 6291228 Toluene-D8 100 2037-26-5 100

= 25C 9.27 6385167 Toluene-D8 100 6159749 Toluene-D8 100 2037-26-5 100

= 40°C 9.27 6089730 Toluene-D8 100 6263204 Toluene-D8 100 2037-26-5 100

= 25C 9.26 6330182 Toluene-D8 100 6374954 Toluene-D8 100 2037-26-5 100

= 40°C 9.26 6443706 Toluene-D8 100 6475624 Toluene-D8 100 2037-26-5 100

= 25C 9.26 6455212 Toluene-D8 100 6346877 Toluene-D8 100 2037-26-5 100

= 40°C 9.27 5898941 Toluene-D8 100 6317771 Toluene-D8 100 2037-26-5 100

= 25C 9.26 7252557 Toluene-D8 100 7213075 Toluene-D8 100 2037-26-5 100

= 40°C 9.26 7112216 Toluene-D8 100 7226717 Toluene-D8 100 2037-26-5 100
= 40°C 7354727 Tetradecane 102 629-59-4

= 40°C 34.80 7489685 Hexadecane 105 7543329 Hexadecane 104 544-76-3 105

E3 25C 9.26 7361948 Toluene-D8 100 7224034 Toluene-D8 100 2037-26-5 100

= 40°C 9.26 6482026 Toluene-D8 100 6879683 Toluene-D8 100 2037-26-5 100

29.75 6636045 Tetradecane 102 7396315 Tetradecane 108 629-59-4 105

34.80 7204017 Hexadecane 111 6899275 Hexadecane 100 544-76-3 106

= 25C 4.78 27423764 Acetic acid 546 28829537 Acetic acid 579 64-19-7 563

6.27 28360508 1-Butanol 565 28235038 1-Butanol 567 71-36-3 566

9.27 5020036 Toluene-D8 100 4977266 Toluene-D8 100 2037-26-5 100

9.39 8795659 Toluene 175 9197462 Toluene 185 108-88-3 180

10.57 33506450 Acetic acid, butyl ester 667 34734283 Acetic acid, butyl ester 698 123-86-4 683

11.83 11336631 2-Pentanol, acetate 226 11685836 2-Pentanol, acetate 235 626-38-0 230

13.32 6918650 2-Propenoic acid, butyl ester 138 7212088 2-Propenoic acid, butyl ester 145 141-32-2 141
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13.75 45884691 Ethanol, 2-butoxy- 914 48747867 Ethanol, 2-butoxy- 979 111-76-2 947
17.62 15932452 Decane 317 16569215 Decane 333 124-18-5 325
18.07 8831196 1-Hexanol, 2-ethyl- 176 8786907 1-Hexanol, 2-ethyl- 177 104-76-7 176
34.83 11931578 Hexadecane 238 11544911 Hexadecane 232 544-76-3 235
37.15 18266840 Heptadecane 364 17388807 Heptadecane 349 629-78-7 357
37.39 5068052 Pentadecane, 2,6,10,14-tetramethyl 101
39.35 10411262 Octadecane 207 9499359 Octadecane 191 593-45-3 199
= 40°C 4.99 129665883 Acetic acid 2455 113338742 Acetic acid 2224 64-19-7 2339
6.27 43391928 1-Butanol 821 40334477 1-Butanol 791 71-36-3 806
9.27 5282575 Toluene-D8 100 5097008 Toluene-D8 100 2037-26-5 100
9.39 9355693 Toluene 177 9190844 Toluene 180 108-88-3 179
10.57 40844974 Acetic acid, butyl ester 773 40344771 Acetic acid, butyl ester 792 123-86-4 782
11.83 15775797 2-Pentanol, acetate 299 15273123 2-Pentanol, acetate 300 626-38-0 299
13.31 10578230 2-Propenoic acid, butyl ester 200 10275543 2-Propenoic acid, butyl ester 202 141-32-2 201
13.75 101262904 Ethanol, 2-butoxy- 1917 91521677 Ethanol, 2-butoxy- 1796 111-76-2 1856
17.62 36513900 Decane 691 35569106 Decane 698 124-18-5 695
18.07 34048786 1-Hexanol, 2-ethyl- 645 28567362 1-Hexanol, 2-ethyl- 560 104-76-7 603
20.44 7413305 Nonanal 140 6429877 Nonanal 126 124-19-6 133
24.06 21136734 Dodecane 400 18670282 Dodecane 366 112-40-3 383
24.55 7323258 139 6018430 118
29.76 7903799 Tetradecane 150 6476227 Tetradecane 127 629-59-4 138
31.47 5575855 Hexadecane 106 53
32.36 24358843 Pentadecane 461 19581086 Pentadecane 384 629-62-9 423
33.83 8300566 157 6596885 129 143
33.96 5563635 Pentadecane, 2-methyl- 105
34.15 6361732 Pentadecane, 3-methyl- 120
34.83 65187447 Hexadecane 1234 52352433 Hexadecane 1027 544-76-3 1131
35.91 10892196 Hexadecane, 7-methyl- 206 8775720 Hexadecane, 7-methyl- 172 26730-20-1 189
36.06 20093307 Pentadecane, 2,6,10-trimethyl- 380 16033181 Pentadecane, 2,6,10-trimethyl- 315 3892-00-0 347
36.22 7107800 Hexadecane, 4-methyl- 135 5347698 Hexadecane, 4-methyl- 105 25117-26-4 120
36.34 12682778 Hexadecane, 2-methyl- 240 9685095 Hexadecane, 2-methyl- 190 1560-92-5 215
36.52 15159826 Hexadecane, 3-methyl- 287 11837509 Hexadecane, 3-methyl- 232 6418-43-5 260
37.15 101641101 Heptadecane 1924 80689546 Heptadecane 1583 629-78-7 1754
37.39 29513313 Pentadecane, 2,6,10,14-tetramethyl 559 23321938 Pentadecane, 2,6,10,14-tetramethyl- 458 1921-70-6 508
38.15 10747402 Hexadecane, 7-methyl- 203
8227037 Decane, 5-propyl- 161 17312-62-8 81
38.23 7162018 136 5661012 111
38.47 7763119 Heptadecane, 4-methyl- 147 5858892 Heptadecane, 4-methyl- 115 26429-11-8 131
9460375 Heptadecane, 2-methyl- 186 1560-89-0 93
38.60 12229093 Heptadecane, 9-hexyl- 231
38.76 9394580 Heptadecane, 3-methyl- 178 7293671 Heptadecane, 3-methyl- 143 6418-44-6 160
39.35 67907177 Octadecane 1285 52421317 Octadecane 1028 593-45-3 1157
39.67 27306738 Hexadecane, 2,6,10,14-tetramethyl- 517 21150267 Hexadecane, 2,6,10,14-tetramethyl- 415 638-36-8 466
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x 25°C 4.79 35569786 Acetic acid 706 37856722 Acetic acid 757 64-19-7 732
6.27 30732109 1-Butanol 610 26170871 1-Butanol 523 71-36-3 567
9.27 5035252 Toluene-D8 100 5003624 Toluene-D8 100 2037-26-5 100
9.39 10226552 Toluene 203 8745283 Toluene 175 108-88-3 189
10.57 39087093 Acetic acid, butyl ester 776 33187700 Acetic acid, butyl ester 663 123-86-4 720
11.83 13237080 2-Pentanol, acetate 263 11520237 2-Pentanol, acetate 230 626-38-0 247
13.32 8317742 2-Propenoic acid, butyl ester 165 7043387 2-Propenoic acid, butyl ester 141 141-32-2 153
13.75 55157903 Ethanol, 2-butoxy- 1095 50131992 Ethanol, 2-butoxy- 1002 111-76-2 1049
17.62 19010932 Decane 378 16336455 Decane 326 124-18-5 352
18.07 10309979 1-Hexanol, 2-ethyl- 205 9722221 1-Hexanol, 2-ethyl- 194 104-76-7 200
24.06 5284510 Dodecane 105 52
32.36 5304747 Pentadecane 105 5171149 Pentadecane 103 629-62-9 104
34.83 14292609 Hexadecane 284 14100757 Hexadecane 282 544-76-3 283
37.15 21726234 Heptadecane 431 20886677 Heptadecane 417 629-78-7 424
37.39 6151247 Pentadecane, 2,6,10,14-tetramethyl 122 5777509 Hexadecane, 2,6,10,14-tetramethyl- 115 638-36-8 119
39.35 12467034 Octadecane 248 11621160 Octadecane 232 593-45-3 240

ES 40°C 4.82 62352361 Acetic acid 876 74944767 Acetic acid 1246 64-19-7 1061
6.26 29171197 1-Butanol 410 31616258 1-Butanol 526 71-36-3 468
9.26 7119293 Toluene-D8 100 6016084 Toluene-D8 100 2037-26-5 100
9.39 7684201 Toluene 108 7964090 Toluene 132 108-88-3 120
10.55 30267120 Acetic acid, butyl ester 425 33196730 Acetic acid, butyl ester 552 123-86-4 488
11.82 13364683 2-Pentanol, acetate 188 13935200 2-Pentanol, acetate 232 626-38-0 210
13.31 8331698 2-Propenoic acid, butyl ester 117 8953027 2-Propenoic acid, butyl ester 149 141-32-2 133
13.74 81056192 Ethanol, 2-butoxy- 1139 85153942 Ethanol, 2-butoxy- 1415 111-76-2 1277
17.60 32693985 Decane 459 32843518 Decane 546 124-18-5 503
18.07 35310975 1-Hexanol, 2-ethyl- 496 33758964 1-Hexanol, 2-ethyl- 561 104-76-7 529
20.44 7737932 Nonanal 109 7338838 Nonanal 122 124-19-6 115
24.06 20304867 Dodecane 285 19832119 Dodecane 330 112-40-3 307
24.55 8365999 118 7498946 125 121
29.76 8766918 Tetradecane 123 8020446 Tetradecane 133 629-59-4 128
32.36 28781351 Pentadecane 404 25293849 Pentadecane 420 629-62-9 412
33.80 8940856 126 7737516 129 127
34.15 7537438 Pentadecane, 3-methyl- 106 6641731 Pentadecane, 3-methyl- 110 2882-96-4 108
34.82 78363150 Hexadecane 1101 68286549 Hexadecane 1135 544-76-3 1118
35.91 12836610 Hexadecane, 7-methyl- 180 11658836 Hexadecane, 7-methyl- 194 26730-20-1 187
36.06 23342466 Pentadecane, 2,6,10-trimethyl- 328 20373005 Pentadecane, 2,6,10-trimethyl- 339 3892-00-0 333
36.20 8490311 Hexadecane, 4-methyl- 119 7007954 Hexadecane, 4-methyl- 116 25117-26-4 118
36.32 15373274 Hexadecane, 2-methyl- 216 12792223 Hexadecane, 2-methyl- 213 1560-92-5 214
36.52 17699623 Hexadecane, 3-methyl- 249 15520635 Hexadecane, 3-methyl- 258 6418-43-5 253
37.15 117715412 Heptadecane 1653 103404787 Heptadecane 1719 629-78-7 1686
37.38 33395838 Pentadecane, 2,6,10,14-tetramethyl 469 30408972 Pentadecane, 2,6,10,14-tetramethyl- 505 1921-70-6 487
38.14 12098071 Decane, 5-propyl- 170 85

11070606 Hexadecane, 7-methyl- 184 26730-20-1 92
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38.22 8307673 117 7327975 122 119
38.46 8453521 Heptadecane, 4-methyl- 119 7788656 Heptadecane, 4-methyl- 129 26429-11-8 124
38.58 13559319 Heptadecane, 2-methyl- 190 12291831 Heptadecane, 2-methyl- 204 1560-89-0 197
38.76 10583509 Heptadecane, 3-methyl- 149 9375718 Heptadecane, 3-methyl- 156 6418-44-6 152
39.35 75441192 Octadecane 1060 68328731 Octadecane 1136 593-45-3 1098
39.67 28514551 Hexadecane, 2,6,10,14-tetramethyl- 401 26535439 Hexadecane, 2,6,10,14-tetramethyl- 441 638-36-8 421
= 25C 6.27 61231969 1-Butanol 1065 62192227 1-Butanol 1078 71-36-3 1071
9.27 5750645 Toluene-D8 100 5768436 Toluene-D8 100 2037-26-5 100
10.73 9913999 Octane 172 9938808 Octane 172 111-65-9 172
13.47 24239074 Styrene 422 24753265 Styrene 429 100-42-5 425
17.62 39216100 Decane 682 40087990 Decane 695 124-18-5 688
24.06 7020561 Dodecane 122 7428088 Dodecane 129 112-40-3 125
= 40°C 4.69 9148690 Acetic acid 130 9564121 Acetic acid 137 64-19-7 133
6.27 74336229 1-Butanol 1056 74208668 1-Butanol 1060 71-36-3 1058
9.27 7040895 Toluene-D8 100 7001619 Toluene-D8 100 2037-26-5 100
10.73 9407168 Octane 134 8954343 Octane 128 111-65-9 131
13.47 42609712 Styrene 605 43251640 Styrene 618 100-42-5 611
17.62 39209782 Decane 557 39424517 Decane 563 124-18-5 560
18.07 9236454 1-Hexanol, 2-ethyl- 131 9310540 1-Hexanol, 2-ethyl- 133 104-76-7 132
24.06 11238759 Dodecane 160 11720286 Dodecane 167 112-40-3 164
x 25C 6.27 63561093 1-Butanol 1138 64707491 1-Butanol 1149 71-36-3 1144
9.27 5586340 Toluene-D8 100 5630471 Toluene-D8 100 2037-26-5 100
10.73 9601974 Octane 172 9864067 Octane 175 111-65-9 174
13.47 25789197 Styrene 462 26901961 Styrene 478 100-42-5 470
17.62 40746654 Decane 729 42124442 Decane 748 124-18-5 739
24.06 8387205 Dodecane 150 8359799 Dodecane 148 112-40-3 149
ES 40°C 4.69 8451060 Acetic acid 132 7140597 Acetic acid 112 64-19-7 122
6.27 71746926 1-Butanol 1123 73491987 1-Butanol 1154 71-36-3 1138
9.27 6390941 Toluene-D8 100 6367230 Toluene-D8 100 2037-26-5 100
10.73 8659481 Octane 135 8880231 Octane 139 111-65-9 137
13.47 43256021 Styrene 677 41475476 Styrene 651 100-42-5 664
17.62 39133109 Decane 612 38624722 Decane 607 124-18-5 609
18.07 8812218 1-Hexanol, 2-ethyl- 138 8130348 1-Hexanol, 2-ethyl- 128 104-76-7 133
24.06 11609564 Dodecane 182 10811569 Dodecane 170 112-40-3 176
= 25C 9.25 5238027 Toluene-D8 100 5219098 Toluene-D8 100 2037-26-5 100
17.59 8237957 Decane 157 7765539 Decane 149 124-18-5 153
= 40°C 9.26 5152568 Toluene-D8 100 5287037 Toluene-D8 100 2037-26-5 100
17.60 15111080 Decane 293 15499061 Decane 293 124-18-5 293
24.04 10626318 Dodecane 206 11037385 Dodecane 209 112-40-3 207
28.82 7740590 Propanoic acid, 2-methyl-, 3-hydrox 150 7645495 Propanoic acid, 2-methyl-, 3-hydroxy- 145 77-68-9 147
x 25C 9.26 5318990 Toluene-D8 100 5270682 Toluene-D8 100 2037-26-5 100
17.60 8849419 Decane 166 8621232 Decane 164 124-18-5 165
ES 40°C 9.26 4488312 Toluene-D8 100 4936903 Toluene-D8 100 2037-26-5 100
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17.60 13625191 Decane 304 14335505 Decane 290 124-18-5 297
24.04 9624965 Dodecane 214 9970628 Dodecane 202 112-40-3 208
28.82 7513517 Propanoic acid, 2-methyl-, 3-hydrox 167 7204819 Propanoic acid, 2-methyl-, 3-hydroxy- 146 77-68-9 157
= 25°C 9.26 5112495 Toluene-D8 100 5043232 Toluene-D8 100 2037-26-5 100
= 40°C 9.26 5166986 Toluene-D8 100 5202124 Toluene-D8 100 2037-26-5 100
x 25°C 9.26 5360196 Toluene-D8 100 5157634 Toluene-D8 100 2037-26-5 100
ES 40°C 9.26 5009653 Toluene-D8 100 5114127 Toluene-D8 100 2037-26-5 100
= 25C 9.25 5031077 Toluene-D8 100 4969757 Toluene-D8 100 2037-26-5 100
= 40°C 9.25 5084441 Toluene-D8 100 5127564 Toluene-D8 100 2037-26-5 100
= 40°C 9.25 5013019 Toluene-D8 100 5062698 Toluene-D8 100 2037-26-5 100
= 25C 9.25 5143279 Toluene-D8 100 5062103 Toluene-D8 100 2037-26-5 100
= 25C 9.25 6438303 Toluene-D8 100 6381425 Toluene-D8 100 2037-26-5 100
= 40°C 9.25 6227827 Toluene-D8 100 6369257 Toluene-D8 100 2037-26-5 100
37.36 6442291 Pentadecane, 2,6,10,14-tetramethyl 103 6690706 Pentadecane, 2,6,10,14-tetramethyl- 105 1921-70-6 104
39.64 15402611 Hexadecane, 2,6,10,14-tetramethyl- 247 15173349 Hexadecane, 2,6,10,14-tetramethyl- 238 638-36-8 243
= 25°C 9.25 6407846 Toluene-D8 100 6438494 Toluene-D8 100 2037-26-5 100
E 40°C 9.25 5445524 Toluene-D8 100 5863135 Toluene-D8 100 2037-26-5 100
37.36 5747478 Pentadecane, 2,6,10,14-tetramethyl 106 5954589 Pentadecane, 2,6,10,14-tetramethyl- 102 1921-70-6 104
39.66 14534973 Hexadecane, 2,6,10,14-tetramethyl- 267 14436583 Hexadecane, 2,6,10,14-tetramethyl- 246 638-36-8 257
= 25°C 9.25 6501192 Toluene-D8 100 6446996 Toluene-D8 100 2037-26-5 100
= 40°C 9.25 6385326 Toluene-D8 100 6451575 Toluene-D8 100 2037-26-5 100
x 25°C 9.25 6468208 Toluene-D8 100 6473171 Toluene-D8 100 2037-26-5 100
ES 40°C 9.25 6189374 Toluene-D8 100 6321007 Toluene-D8 100 2037-26-5 100
= 25C 9.26 6541864 Toluene-D8 100 6563557 Toluene-D8 100 2037-26-5 100
24.04 6861682 Dodecane 105 8515880 Dodecane 130 112-40-3 117
40°C 9.25 6625126 Toluene-D8 100 6686286 Toluene-D8 100 2037-26-5 100
24.03 14650102 Dodecane 221 15089402 Dodecane 226 112-40-3 223
= 40°C 9.25 6372254 Toluene-D8 100 6588531 Toluene-D8 100 2037-26-5 100
24.03 13949433 Dodecane 219 6707904 Decane 102 124-18-5 160
15468186 Dodecane 235 112-40-3 117
S 25°C 9.25 6701190 Toluene-D8 100 6591118 Toluene-D8 100 2037-26-5 100
24.03 7807714 Dodecane 117 8010474 Dodecane 122 112-40-3 119
= 25°C 9.25 7030811 Toluene-D8 100 6924614 Toluene-D8 100 2037-26-5 100
= 40°C 9.25 6947271 Toluene-D8 100 6900739 Toluene-D8 100 2037-26-5 100
24.03 8804874 Dodecane 127 18867971 Decane 273 124-18-5 200
38248618 Dodecane 554 112-40-3 277
10801591 Tetradecane 157 629-59-4 78
= 25C 9.25 6994536 Toluene-D8 100 6937618 Toluene-D8 100 2037-26-5 100
17.59 8265048 Decane 118 8768828 Decane 126 124-18-5 122
24.03 12065643 Dodecane 173 13440335 Dodecane 194 112-40-3 183
S 40°C 9.25 6213629 Toluene-D8 100 6213629 Toluene-D8 100 2037-26-5 100
17.59 13499687 Decane 217 18490847 Decane 279 124-18-5 248

6792932 1-Hexanol, 2-ethyl- 101 104-76-7
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24.04 27973038 Dodecane 450 37786698 Dodecane 561 112-40-3 506
29.74 6868051 Tetradecane 111 9186822 Tetradecane 136 629-59-4 123
= 25C 6.26 10649945 1-Butanol 153 9906053 1-Butanol 142 71-36-3 147
9.26 6978225 Toluene-D8 100 6996324 Toluene-D8 100 2037-26-5 100
17.59 13685059 Decane 196 12824047 Decane 183 124-18-5 190
18.06 9298700 1-Hexanol, 2-ethyl- 133 9105860 1-Hexanol, 2-ethyl- 130 104-76-7 132
24.04 7090766 Dodecane 102
= 40°C 6.26 22881739 1-Butanol 327 21772416 1-Butanol 311 71-36-3 319
9.26 7000787 Toluene-D8 100 7009137 Toluene-D8 100 2037-26-5 100
17.60 30333325 Decane 433 28955952 Decane 413 124-18-5 423
18.06 31156545 1-Hexanol, 2-ethyl- 445 30808815 1-Hexanol, 2-ethyl- 440 104-76-7 442
24.04 16559805 Dodecane 237 16094140 Dodecane 230 112-40-3 233
x 25C 6.26 9277630 1-Butanol 130 10355286 1-Butanol 147 71-36-3 138
9.26 7158655 Toluene-D8 100 7039902 Toluene-D8 100 2037-26-5 100
17.60 10970083 Decane 153 13065192 Decane 186 124-18-5 169
18.06 8327563 1-Hexanol, 2-ethyl- 116 9967196 1-Hexanol, 2-ethyl- 142 104-76-7 129
x 40°C 6.26 20117598 1-Butanol 298 16037699 1-Butanol 229 71-36-3 264
9.25 6748126 Toluene-D8 100 6990515 Toluene-D8 100 2037-26-5 100
17.59 27227480 Decane 403 20777583 Decane 297 124-18-5 350
18.04 29226941 1-Hexanol, 2-ethyl- 433 20255203 1-Hexanol, 2-ethyl- 290 104-76-7 361
24.03 15526546 Dodecane 230 9508656 Dodecane 136 112-40-3 183
= 25°C 4.83 10107521 2-Butanone 161 8368382 2-Butanone 133 78-93-3 147
6.53 9868095 2-Propanol, 1-methoxy- 157 7550340 2-Propanol, 1-methoxy- 120 107-98-2 138
7.51 9059295 n-Propyl acetate 144 7322296 n-Propyl acetate 116 109-60-4 130
9.26 6297229 Toluene-D8 100 6289037 Toluene-D8 100 2037-26-5 100
9.39 232196873 Toluene 3687 213167307 Toluene 3390 108-88-3 3538
10.71 8917841 Octane 142 7418111 Octane 118 111-65-9 130
17.59 47942815 Decane 761 41016950 Decane 652 124-18-5 707
18.04 9742763 1-Hexanol, 2-ethyl- 155 8341115 1-Hexanol, 2-ethyl- 133 104-76-7 144
22.42 103611376 Ethanol, 2-(2-ethoxyethoxy)-, aceta 1645 94978315 Ethanol, 2-(2-ethoxyethoxy)-, acetate 1510 112-15-2 1578
24.04 14724988 Dodecane 234 13185587 Dodecane 210 112-40-3 222
24.43 23113006 2-Ethylhexyl acrylate 367 20614087 2-Ethylhexyl acrylate 328 103-11-7 347
= 40°C 4.85 20739583 2-Butanone 316 18274890 2-Butanone 286 78-93-3 301
5.22 6713019 Ethyl Acetate 102
6.54 23492161 2-Propanol, 1-methoxy- 358 21185074 2-Propanol, 1-methoxy- 332 107-98-2 345
7.51 17424234 n-Propyl acetate 265 16094807 n-Propyl acetate 252 109-60-4 259
9.26 6564891 Toluene-D8 100 6380860 Toluene-D8 100 2037-26-5 100
9.41 297232193 Toluene 4528 285647782 Toluene 4477 108-88-3 4502
10.71 12904897 Octane 197 12016777 Octane 188 111-65-9 192
12.17 15644430 1-Methoxy-2-propyl acetate 238 13964818 1-Methoxy-2-propyl acetate 219 108-65-6 229
12.82 9096718 Benzene, 1,3-dimethyl- 139 8194443 Benzene, 1,3-dimethyl- 128 108-38-3 133
13.71 7181366 Ethanol, 2-butoxy- 109
17.59 63482871 Decane 967 57369869 Decane 899 124-18-5 933
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18.04 33598489 1-Hexanol, 2-ethyl- 512 29543386 1-Hexanol, 2-ethyl- 463 104-76-7 487
22.46 300176304 Ethanol, 2-(2-ethoxyethoxy)-, aceta 4572 281061731 Ethanol, 2-(2-ethoxyethoxy)-, acetate 4405 112-15-2 4489
24.03 28169639 Dodecane 429 24267324 Dodecane 380 112-40-3 405
24.43 74058004 2-Ethylhexyl acrylate 1128 65533371 2-Ethylhexyl acrylate 1027 103-11-7 1078
32.48 6805023 Butylated Hydroxytoluene 104
33.02 13027200 1,6-Dioxacyclododecane-7,12-dione 198 12930502 1,6-Dioxacyclododecane-7,12-dione 203 777-95-7 201
36.54 10818274 165 9464674 148 157
= 40°C 4.85 21259520 2-Butanone 319 18689692 2-Butanone 279 78-93-3 299
6.54 22710963 2-Propanol, 1-methoxy- 341 19119313 2-Propanol, 1-methoxy- 285 107-98-2 313
7.51 17146862 n-Propyl acetate 257 15187363 n-Propyl acetate 227 109-60-4 242
9.26 6659290 Toluene-D8 100 6704757 Toluene-D8 100 2037-26-5 100
9.41 298004229 Toluene 4475 284468733 Toluene 4243 108-88-3 4359
10.71 12439288 Octane 187 12467280 Octane 186 111-65-9 186
12.17 15112029 1-Methoxy-2-propyl acetate 227 13112711 1-Methoxy-2-propyl acetate 196 108-65-6 211
12.82 9116751 Benzene, 1,3-dimethyl- 137 8497506 Benzene, 1,3-dimethyl- 127 108-38-3 132
13.71 8800113 Ethanol, 2-butoxy- 132 7245286 Ethanol, 2-butoxy- 108 111-76-2 120
16.92 8623746 Propanenitrile, 2,2'-azobis[2-methyl 129 7534063 Propanenitrile, 2,2'-azobis[2-methyl- 112 78-67-1 121
17.59 60885999 Decane 914 58402307 Decane 871 124-18-5 893
18.06 42829815 1-Hexanol, 2-ethyl- 643 36688432 1-Hexanol, 2-ethyl- 547 104-76-7 595
21.98 6833442 Acetic acid, 2-ethylhexyl ester 103
22.47 388554458 Ethanol, 2-(2-ethoxyethoxy)-, aceta 5835 337219146 Ethanol, 2-(2-ethoxyethoxy)-, acetate 5030 112-15-2 5432
24.03 28235015 Dodecane 424 23178290 Dodecane 346 112-40-3 385
24.43 85476950 2-Ethylhexyl acrylate 1284 71360769 2-Ethylhexyl acrylate 1064 103-11-7 1174
32.48 7375930 Butylated Hydroxytoluene 111
33.02 16806962 1,6-Dioxacyclododecane-7,12-dione 252 14093047 1,6-Dioxacyclododecane-7,12-dione 210 777-95-7 231
36.54 19894740 299 12239898 183 241
* 25C 4.85 10625979 2-Butanone 168 10157544 2-Butanone 161 78-93-3 165
6.54 10139122 2-Propanol, 1-methoxy- 160 10179769 2-Propanol, 1-methoxy- 162 107-98-2 161
7.51 9258121 n-Propyl acetate 146 9054453 n-Propyl acetate 144 109-60-4 145
9.26 6330231 Toluene-D8 100 6290054 Toluene-D8 100 2037-26-5 100
9.39 235486629 Toluene 3720 230984890 Toluene 3672 108-88-3 3696
10.71 8964256 Octane 142 8685414 Octane 138 111-65-9 140
12.17 6439079 1-Methoxy-2-propyl acetate 102 6453759 1-Methoxy-2-propyl acetate 103 108-65-6 102
17.59 41980355 Decane 663 40212649 Decane 639 124-18-5 651
18.04 16547092 1-Hexanol, 2-ethyl- 261 16648374 1-Hexanol, 2-ethyl- 265 104-76-7 263
22.43 187651098 Ethanol, 2-(2-ethoxyethoxy)-, aceta 2964 191390473 Ethanol, 2-(2-ethoxyethoxy)-, acetate 3043 112-15-2 3004
24.03 13068624 Dodecane 206 12276039 Dodecane 195 112-40-3 201
24.43 24863645 2-Ethylhexyl acrylate 393 24228638 2-Ethylhexyl acrylate 385 103-11-7 389
= 25°C 9.27 4796880 Toluene-D8 100 4815928 Toluene-D8 100 2037-26-5 100
= 40°C 9.27 4686360 Toluene-D8 100 4778667 Toluene-D8 100 2037-26-5 100
ES 25C 9.26 4868206 Toluene-D8 100 4844122 Toluene-D8 100 2037-26-5 100
* 40°C 9.26 4431185 Toluene-D8 100 4597172 Toluene-D8 100 2037-26-5 100
= 25C 9.26 5633184 Toluene-D8 100 5695922 Toluene-D8 100 2037-26-5 100
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= 40°C 9.26 5462359 Toluene-D8 100 5609193 Toluene-D8 100 2037-26-5 100

= 25°C 9.26 5715249 Toluene-D8 100 5720051 Toluene-D8 100 2037-26-5 100

x 40°C 9.26 4610665 Toluene-D8 100 5181172 Toluene-D8 100 2037-26-5 100
37.14 4725435 Heptadecane 102

= 25C 6.26 20915001 1-Butanol 392 19691444 1-Butanol 368 71-36-3 380
9.26 5340574 Toluene-D8 100 5355967 Toluene-D8 100 2037-26-5 100
17.62 12638264 Decane 237 12715710 Decane 237 124-18-5 237
20.92 6492256 Undecane 122 6461781 Undecane 121 1120-21-4 121
24.06 6373360 Dodecane 119 6455723 Dodecane 121 112-40-3 120
26.99 7534406 Tridecane 141 7237244 Tridecane 135 629-50-5 138
29.75 10846886 Tetradecane 203 10187891 Tetradecane 190 629-59-4 197
32.36 10676820 Pentadecane 200 9911398 Pentadecane 185 629-62-9 192
34.82 7036436 Hexadecane 132 6395005 Hexadecane 119 544-76-3 126

= 40°C 6.26 43348895 1-Butanol 804 42003477 1-Butanol 781 71-36-3 793
9.26 5391781 Toluene-D8 100 5376211 Toluene-D8 100 2037-26-5 100
10.71 6238897 Octane 116 6614972 Octane 123 111-65-9 119
17.43 12279673 228 13290988 247 237
17.60 29991145 Decane 556 30756961 Decane 572 124-18-5 564
18.44 8121884 151 8515229 158 155
18.59 5443178 101 5583192 104 102
18.86 9186839 170 9006500 168 169
19.23 7909228 1H-Indene, octahydro-5-methyl- 147 7586034 1H-Indene, octahydro-5-methyl- 141 19744-64-0 144
19.79 14583023 Cyclohexanol, 2-butyl-, 270 15008959 Cyclohexanol, 2-butyl-, 279 36159-49-6 275
20.92 19985260 Undecane 371 19887448 Undecane 370 1120-21-4 370
22.71 15550735 Cyclopentasiloxane, decamethyl- 288 16635561 Cyclopentasiloxane, decamethyl- 309 541-02-6 299
24.04 20335592 Dodecane 377 19644857 Dodecane 365 112-40-3 371
26.99 23957409 Tetradecane 444 23957741 Tetradecane 446 629-59-4 445
27.94 5605240 Cyclohexasiloxane, dodecamethyl- 104 5849056 Cyclohexasiloxane, dodecamethyl- 109 540-97-6 106
28.79 6612996 Propanoic acid, 2-methyl-, 3-hydrox 123 6488352 Propanoic acid, 2-methyl-, 3-hydroxy- 121 77-68-9 122
29.75 35247050 Tetradecane 654 36283452 Tetradecane 675 629-59-4 664
31.46 6824642 Hexadecane 127

6929688 Pentadecane 129 629-62-9

32.36 38364438 Pentadecane 712 40355143 Pentadecane 751 629-62-9 731
34.82 30280468 Hexadecane 562 31364108 Hexadecane 583 544-76-3 572
37.14 19051959 Heptadecane 353 19254259 Heptadecane 358 629-78-7 356
39.35 8839964 Octadecane 164 8534169 Octadecane 159 593-45-3 161

E3 25C 6.26 28776140 1-Butanol 534 29159167 1-Butanol 541 71-36-3 537
9.26 5390812 Toluene-D8 100 5393087 Toluene-D8 100 2037-26-5 100
17.43 8001969 148 7931076 147 148
17.60 24003530 Decane 445 23533489 Decane 436 124-18-5 441
18.44 5520961 102 5460306 101 102
18.86 6356615 118 6034110 112 115
19.23 5931977 Bicyclo[5.3.0]decane (cis) 110 5924654 Bicyclo[5.3.0]decane 110 5661-80-3 110
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19.79 10048302 Cyclohexanol, 2-butyl-, 186 10378772 Cyclohexanol, 2-butyl-, 192 36159-49-6 189
20.92 14445663 Undecane 268 14210914 Undecane 264 1120-21-4 266
22.71 13513351 Cyclopentasiloxane, decamethyl- 251 13279666 Cyclopentasiloxane, decamethyl- 246 541-02-6 248
24.06 14138521 Dodecane 262 14209868 Dodecane 263 112-40-3 263
26.99 14036960 Tetradecane 260 14330927 Tetradecane 266 629-59-4 263
27.94 8003482 Cyclohexasiloxane, dodecamethyl- 148 8078149 Cyclohexasiloxane, dodecamethyl- 150 540-97-6 149
29.75 15818746 Tetradecane 293 16491975 Tetradecane 306 629-59-4 300
32.36 12841461 Pentadecane 238 13530577 Pentadecane 251 629-62-9 245
34.82 7743478 Hexadecane 144 8213657 Hexadecane 152 544-76-3 148
40°C 6.26 57493132 1-Butanol 1066 58057747 1-Butanol 1054 71-36-3 1060
9.26 5391215 Toluene-D8 100 5509981 Toluene-D8 100 2037-26-5 100
10.73 7852976 Octane 146 7997845 Octane 145 111-65-9 145
16.42 6779648 126 6809434 124 125
16.98 5637014 Cyclohexane, 1,2-diethyl-, cis- 105 5644369 Cyclohexane, 1,2-diethyl-, cis- 102 824-43-1 103
17.22 8550250 Cyclohexane, 1-methyl-2-propyl- 159 8165655 Cyclohexane, 1-methyl-2-propyl- 148 4291-79-6 153
17.44 22809454 423 21323071 387 405
17.62 51175496 Decane 949 49512012 Decane 899 124-18-5 924
17.80 7823686 Cyclopentane, 1,2-dimethyl-3-(1-me 145 7537848 Cyclopentane, 1,2-dimethyl-3-(1-met! 137 489-20-3 141
18.07 7576709 141 8339810 151 146
18.16 8376868 155 5538213 101 128
18.24 5908847 110 14757398 268 189
18.44 15790273 293 10199186 185 239
18.59 9761411 181 16772688 304 243
18.68 5629825 104 7600362 138 121
18.84 16984990 315 7983712 145 230
18.96 7805709 145
19.06 8492271 158
19.23 15450993 1H-Indene, octahydro-5-methyl- 287 14698340 1H-Indene, octahydro-5-methyl- 267 19744-64-0 277
19.43 9236449 171 9034636 164 168
19.56 9807596 182 9530776 1-Heptanol, 2,4-diethyl- 173 80192-55-8 177
19.71 6513053 121 5765548 105 113
19.80 29521725 Cyclohexanol, 2-butyl-, 548 27325304 Cyclohexanol, 2-butyl-, 496 36159-49-6 522
20.00 10196478 Decane, 3-methyl- 189 9672677 Decane, 3-methyl- 176 13151-34-3 182
20.59 7455890 138 7067104 128 133
20.92 37043834 Undecane 687 35532703 Undecane 645 1120-21-4 666
21.54 10032196 186 9763622 177 182
21.67 8636692 trans-Decalin, 2-methyl- 160 8063171 trans-Decalin, 2-methyl- 146 n/a 153
22.22 8680463 trans-Decalin, 2-methyl- 161 7807556 trans-Decalin, 2-methyl- 142 n/a 151
22.71 37353858 Cyclopentasiloxane, decamethyl- 693 35189897 Cyclopentasiloxane, decamethyl- 639 541-02-6 666
24.06 36645629 Dodecane 680 36156899 Dodecane 656 112-40-3 668
24.54 5616178 Undecane, 2,6-dimethyl- 104
26.99 41084011 Tetradecane 762
37546854 Tridecane 681 629-50-5 341
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27.94 19740915 Cyclohexasiloxane, dodecamethyl- 366 18086169 Cyclohexasiloxane, dodecamethyl- 328 540-97-6 347
28.83 7676193 142 7606383 138 140
29.22 7535214 Hexadecane, 2,6,10,14-tetramethyl- 140 6755182 Hexadecane, 2,6,10,14-tetramethyl- 123 638-36-8 131
29.76 51994487 Tetradecane 964 47064682 Tetradecane 854 629-59-4 909
31.47 10226862 Hexadecane 190 9225736 Hexadecane 167 544-76-3 179
32.36 49055060 Pentadecane 910 43654436 Pentadecane 792 629-62-9 851
34.82 34631690 Hexadecane 642 31306442 Hexadecane 568 544-76-3 605
37.14 20884892 Heptadecane 387 19069354 Heptadecane 346 629-78-7 367
39.35 9200076 Eicosane 171 8925639 Eicosane 162 112-95-8 166
= 25°C 6.27 6413614 1-Butanol 101
9.29 6374947 Toluene-D8 100 5706305 Toluene-D8 100 2037-26-5 100
17.63 7920651 Decane 124 7287773 Decane 128 124-18-5 126
18.08 15407149 1-Hexanol, 2-ethyl- 242 14735777 1-Hexanol, 2-ethyl- 258 104-76-7 250
24.07 13185313 Dodecane 207 12372923 Dodecane 217 112-40-3 212
36.40 16818581 1,4-Methanobenzocyclodecene, 1,2, 264 16029544 1,4-Methanobenzocyclodecene, 1,2,3, 281 74708-73-9 272
= 40°C 9.29 5569722 Toluene-D8 100 5686879 Toluene-D8 100 2037-26-5 100
16.96 6252410 Propanenitrile, 2,2'-azobis[2-methyl 112 5954925 Propanenitrile, 2,2'-azobis[2-methyl- 105 78-67-1 108
17.63 8486423 Decane 152 8345654 Decane 147 124-18-5 150
18.08 28200819 1-Hexanol, 2-ethyl- 506 26716936 1-Hexanol, 2-ethyl- 470 104-76-7 488
24.07 16747467 Dodecane 301 15622663 Dodecane 275 112-40-3 288
24.47 7762248 2-Ethylhexyl acrylate 139 7172423 2-Ethylhexyl acrylate 126 103-11-7 133
32.51 12022573 Butylated Hydroxytoluene 216 11149131 Butylated Hydroxytoluene 196 128-37-0 206
33.06 9206750 1,6-Dioxacyclododecane-7,12-dione 165 8357158 1,6-Dioxacyclododecane-7,12-dione 147 777-95-7 156
34.74 7277299 131 6311092 111 121
34.84 8878880 159 8384591 147 153
36.40 27594145 1,4-Methanobenzocyclodecene, 1,2, 495 26095166 1,4-Methanobenzocyclodecene, 1,2,3, 459 74708-73-9 477
ES 25°C 6727448 1-Butanol 118 71-36-3
9.29 5724078 Toluene-D8 100 5706783 Toluene-D8 100 2037-26-5 100
17.63 6589614 Decane 115 8285618 Decane 145 124-18-5 130
18.08 14093600 1-Hexanol, 2-ethyl- 246 16264810 1-Hexanol, 2-ethyl- 285 104-76-7 266
24.07 10720901 Dodecane 187 13783909 Dodecane 242 112-40-3 214
36.40 16288957 1,4-Methanobenzocyclodecene, 1,2, 285 17100240 1,4-Methanobenzocyclodecene, 1,2,3, 300 74708-73-9 292
ES 40°C 6.27 4968925 1-Butanol 105 5413272 1-Butanol 102 71-36-3 104
9.29 4728903 Toluene-D8 100 5307612 Toluene-D8 100 2037-26-5 100
16.96 5361418 Propanenitrile, 2,2'-azobis[2-methyl 113 5762231 Propanenitrile, 2,2'-azobis[2-methyl- 109 78-67-1 111
17.63 8339632 Decane 176 8596373 Decane 162 124-18-5 169
18.08 25764372 1-Hexanol, 2-ethyl- 545 27658513 1-Hexanol, 2-ethyl- 521 104-76-7 533
24.07 16566129 Dodecane 350 17414904 Dodecane 328 112-40-3 339
24.47 7100314 2-Ethylhexyl acrylate 150 7506453 2-Ethylhexyl acrylate 141 103-11-7 146
32.51 10776908 Butylated Hydroxytoluene 228 11124834 Butylated Hydroxytoluene 210 128-37-0 219
33.06 8775376 1,6-Dioxacyclododecane-7,12-dione 186 9407898 1,6-Dioxacyclododecane-7,12-dione 177 777-95-7 181
33.63 4968896 105 6402303 121 113
34.74 6351459 134 8522458 161 147

290




Table 1

34.83 8288765 175
36.39 26847706 1,4-Methanobenzocyclodecene, 1,2, 568 26239144 1,4-Methanobenzocyclodecene, 1,2,3, 494 74708-73-9 531
= 25C 9.26 5800464 Toluene-D8 100 5765323 Toluene-D8 100 2037-26-5 100
7398263 Argon 128 7440-37-1 64
= 40°C 9.26 5590911 Toluene-D8 100 5694476 Toluene-D8 100 2037-26-5 100
*= 25°C 9.26 5949005 Toluene-D8 100 5759443 Toluene-D8 100 2037-26-5 100
ES 40°C 9.26 5324616 Toluene-D8 100 5452778 Toluene-D8 100 2037-26-5 100
= 25°C 9.26 6248771 Toluene-D8 100 6280806 Toluene-D8 100 2037-26-5 100
= 40°C 9.26 6060992 Toluene-D8 100 6532989 Toluene-D8 100 2037-26-5 100
* 25°C 9.26 6254811 Toluene-D8 100 6224891 Toluene-D8 100 2037-26-5 100
* 40°C 9.26 5678346 Toluene-D8 100 5812878 Toluene-D8 100 2037-26-5 100
= 25°C 9.27 6265509 Toluene-D8 100 6205403 Toluene-D8 100 2037-26-5 100
= 40°C 9.26 6230066 Toluene-D8 100 6337887 Toluene-D8 100 2037-26-5 100
* 25°C 9.26 6347031 Toluene-D8 100 6253346 Toluene-D8 100 2037-26-5 100
* 40°C 9.26 6037210 Toluene-D8 100 6155181 Toluene-D8 100 2037-26-5 100
= 25°C 4.86 74058602 2-Butanone 1028 72929022 2-Butanone 1006 78-93-3 1017
6.29 140718387 1-Butanol 1954 138632215 1-Butanol 1912 71-36-3 1933
9.27 7202174 Toluene-D8 100 7250130 Toluene-D8 100 2037-26-5 100
9.39 34563719 Toluene 480 33391003 Toluene 461 108-88-3 470
10.73 10948586 Octane 152 10841468 Octane 150 111-65-9 151
11.35 52458696 Cyclotrisiloxane, hexamethyl- 728 53380655 Cyclotrisiloxane, hexamethyl- 736 541-05-9 732
17.43 19969956 Cyclotetrasiloxane, octamethyl- 277 19968579 Cyclotetrasiloxane, octamethyl- 275 556-67-2 276
17.62 68953253 Decane 957 66915475 Decane 923 124-18-5 940
18.07 10406372 1-Hexanol, 2-ethyl- 144 10224317 1-Hexanol, 2-ethyl- 141 104-76-7 143
22.72 18121947 Cyclopentasiloxane, decamethyl- 252 17948421 Cyclopentasiloxane, decamethyl- 248 541-02-6 250
24.06 18622796 Dodecane 259 18136937 Dodecane 250 112-40-3 254
27.94 22161709 Cyclohexasiloxane, dodecamethyl- 308 21959807 Cyclohexasiloxane, dodecamethyl- 303 540-97-6 305
= 40°C 4.86 73708900 2-Butanone 1003 77806848 2-Butanone 1069 78-93-3 1036
6.29 158101868 1-Butanol 2151 159162762 1-Butanol 2187 71-36-3 2169
9907801 Silanediol, dimethyl- 136 1066-42-8 68
9.27 7351585 Toluene-D8 100 7277674 Toluene-D8 100 2037-26-5 100
9.39 35705134 Toluene 486 36565822 Toluene 502 108-88-3 494
10.73 10715278 Octane 146 11487736 Octane 158 111-65-9 152
11.35 64964409 Cyclotrisiloxane, hexamethyl- 884 71817280 Cyclotrisiloxane, hexamethyl- 987 541-05-9 935
17.44 32645602 Cyclotetrasiloxane, octamethyl- 444 32281999 Cyclotetrasiloxane, octamethyl- 444 556-67-2 444
17.62 83813531 Decane 1140 84937286 Decane 1167 124-18-5 1154
18.07 27794249 1-Hexanol, 2-ethyl- 378 27211832 1-Hexanol, 2-ethyl- 374 104-76-7 376
18.87 11054403 Decane, 2,2-dimethyl- 150 10795292 Decane, 2,2-dimethyl- 148 17302-37-3 149
19.08 7714294 Octane, 6-ethyl-2-methyl- 105 7450136 Octane, 6-ethyl-2-methyl- 102 62016-19-7 104
19.18 8447984 Dodecane, 2,7,10-trimethyl- 115 8970179 Dodecane, 2,7,10-trimethyl- 123 74645-98-0 119
19.59 8729661 Undecane, 3,6-dimethyl- 119 8903003 Undecane, 3,6-dimethyl- 122 17301-28-9 121
19.74 10805453 Heptane, 4-ethyl-2,2,6,6-tetramethy 147 10461439 Heptane, 4-ethyl-2,2,6,6-tetramethyl- 144 62108-31-0 145
19.83 10307092 140 11061539 152 146
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20.38 12677381 Nonane, 3-methyl-5-propyl- 172 12308410 Nonane, 3-methyl-5-propyl- 169 31081-18-2 171
20.74 11071354 Dodecane, 4,6-dimethyl- 151 9704362 Dodecane, 4,6-dimethyl- 133 61141-72-8 142
21.08 11029175 Decane, 3,7-dimethyl- 150 10866372 Decane, 3,7-dimethyl- 149 17312-54-8 150
21.54 12765982 Undecane, 2,6-dimethyl- 174 12158519 Undecane, 2,6-dimethyl- 167 17301-23-4 170
22.72 30721540 Cyclopentasiloxane, decamethyl- 418 30160764 Cyclopentasiloxane, decamethyl- 414 541-02-6 416
24.06 44332597 Dodecane 603 44365152 Dodecane 610 112-40-3 606
27.94 39328052 Cyclohexasiloxane, dodecamethyl- 535 39701601 Cyclohexasiloxane, dodecamethyl- 546 540-97-6 540
31.32 29216395 1-Dodecanol 397 29296133 1-Dodecanol 403 112-53-8 400
32.63 17766002 Cycloheptasiloxane, tetradecamethy 242 17993252 Cycloheptasiloxane, tetradecamethyl- 247 107-50-6 244
25°C 4.86 68462291 2-Butanone 944 69983281 2-Butanone 972 78-93-3 958
6.29 137529473 1-Butanol 1896 139579719 1-Butanol 1938 71-36-3 1917
9.27 7254684 Toluene-D8 100 7202597 Toluene-D8 100 2037-26-5 100
9.39 32427119 Toluene 447 33446888 Toluene 464 108-88-3 456
10.73 10524164 Octane 145 10870364 Octane 151 111-65-9 148
11.35 56081860 Cyclotrisiloxane, hexamethyl- 773 56806669 Cyclotrisiloxane, hexamethyl- 789 541-05-9 781
17.44 20579088 Cyclotetrasiloxane, octamethyl- 284 20982952 Cyclotetrasiloxane, octamethyl- 291 556-67-2 287
17.62 62458080 Decane 861 63919919 Decane 887 124-18-5 874
18.07 9858422 1-Hexanol, 2-ethyl- 136 9623947 1-Hexanol, 2-ethyl- 134 104-76-7 135
22.72 13287438 Cyclopentasiloxane, decamethyl- 183 13456783 Cyclopentasiloxane, decamethyl- 187 541-02-6 185
24.06 14553804 Dodecane 201 14849981 Dodecane 206 112-40-3 203
27.94 12729722 Cyclohexasiloxane, dodecamethyl- 175 12849216 Cyclohexasiloxane, dodecamethyl- 178 540-97-6 177
40°C 4.86 74200921 2-Butanone 1186 76694484 2-Butanone 1102 78-93-3 1144
6.29 152349961 1-Butanol 2436 159383657 1-Butanol 2291 71-36-3 2363
9783277 Silanediol, dimethyl- 141 1066-42-8 70

9.27 6255337 Toluene-D8 100 6957217 Toluene-D8 100 2037-26-5 100
9.39 32933881 Toluene 526 36907920 Toluene 530 108-88-3 528
10.73 10777016 Octane 172 12082798 Octane 174 111-65-9 173
11.35 65427712 Cyclotrisiloxane, hexamethyl- 1046 70320428 Cyclotrisiloxane, hexamethyl- 1011 541-05-9 1028
17.44 27137249 Cyclotetrasiloxane, octamethyl- 434 31293493 Cyclotetrasiloxane, octamethyl- 450 556-67-2 442
17.62 75631678 Decane 1209 85581322 Decane 1230 124-18-5 1220
18.07 22081221 1-Hexanol, 2-ethyl- 353 24881821 1-Hexanol, 2-ethyl- 358 104-76-7 355
18.87 9257501 Decane, 2,2-dimethyl- 148 10567625 Decane, 2,2-dimethyl- 152 17302-37-3 150
7140732 Octane, 6-ethyl-2-methyl- 103 62016-19-7 51

19.18 6995911 Decane, 2,6,6-trimethyl- 112 7870775 Dodecane, 2,7,10-trimethyl- 113 74645-98-0 112
19.59 7322021 Undecane, 3,6-dimethyl- 117 7692181 Undecane, 3,6-dimethyl- 111 17301-28-9 114
19.74 8479433 Heptane, 4-ethyl-2,2,6,6-tetramethy 136 9740188 Heptane, 4-ethyl-2,2,6,6-tetramethyl- 140 62108-31-0 138
19.80 7163987 Nonane, 3-methyl- 115 9181307 132 123
20.39 9519118 Nonane, 3-methyl-5-propyl- 152 10872439 Nonane, 3-methyl-5-propyl- 156 31081-18-2 154
20.72 7874843 Dodecane, 4,6-dimethyl- 126 9099328 Dodecane, 4,6-dimethyl- 131 61141-72-8 128
21.08 8039238 Decane, 3,7-dimethyl- 129 9428933 Decane, 3,7-dimethyl- 136 17312-54-8 132
21.54 8839639 Undecane, 2,6-dimethyl- 141 10081646 Undecane, 2,6-dimethyl- 145 17301-23-4 143
22.72 18670198 Cyclopentasiloxane, decamethyl- 298 21777972 Cyclopentasiloxane, decamethyl- 313 541-02-6 306
24.06 33984978 Dodecane 543 38115386 Dodecane 548 112-40-3 546
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27.94 18035028 Cyclohexasiloxane, dodecamethyl- 288 21210338 Cyclohexasiloxane, dodecamethyl- 305 540-97-6 297
31.32 24370628 1-Dodecanol 390 30675736 1-Dodecanol 441 112-53-8 415
32.63 9042354 Cycloheptasiloxane, tetradecamethy 145 10319769 Cycloheptasiloxane, tetradecamethyl- 148 107-50-6 146
= 25°C 6.27 107189043 1-Butanol 1427 107981951 1-Butanol 1404 71-36-3 1416
9.27 7511391 Toluene-D8 100 7690569 Toluene-D8 100 2037-26-5 100
11.35 25144767 Cyclotrisiloxane, hexamethyl- 335 28519907 Cyclotrisiloxane, hexamethyl- 371 541-05-9 353
17.44 10539817 Cyclotetrasiloxane, octamethyl- 140 10269999 Cyclotetrasiloxane, octamethyl- 134 556-67-2 137
17.62 68694071 Decane 915 66702284 Decane 867 124-18-5 891
18.07 57712828 1-Hexanol, 2-ethyl- 768 57209205 1-Hexanol, 2-ethyl- 744 104-76-7 756
18.87 10143196 Decane, 2,2-dimethyl- 135 9947640 Decane, 2,2-dimethyl- 129 17302-37-3 132
19.18 7782404 Dodecane, 2,7,10-trimethyl- 104 7816139 Decane, 2,6,6-trimethyl- 102 62108-24-1 103
19.63 9332978 Undecane, 3,6-dimethyl- 124 10475861 Undecane, 3,5-dimethyl- 136 17312-81-1 130
19.74 13918048 Octane, 2,6-dimethyl- 185 13586806 Heptane, 4-ethyl-2,2,6,6-tetramethyl- 177 62108-31-0 181
19.79 10933839 Hexane, 2,2,5-trimethyl- 146 10708331 Hexane, 2,2,5-trimethyl- 139 3522-94-9 142
20.39 12465501 Dodecane, 4-methyl- 166 12350981 Nonane, 3-methyl-5-propyl- 161 31081-18-2 163
20.71 11305907 Dodecane, 4,6-dimethyl- 151 10221443 Dodecane, 4,6-dimethyl- 133 61141-72-8 142
21.08 10737126 Decane, 3,7-dimethyl- 143 10404580 Decane, 3,7-dimethyl- 135 17312-54-8 139
21.54 10599204 Undecane, 2,6-dimethyl- 141 10395094 Undecane, 2,6-dimethyl- 135 17301-23-4 138
22.72 8344063 Cyclopentasiloxane, decamethyl- 111 8318548 Cyclopentasiloxane, decamethyl- 108 541-02-6 110
24.06 36260857 Dodecane 483 36366518 Dodecane 473 112-40-3 478
= 40°C 6.29 122669643 1-Butanol 1466 119124525 1-Butanol 1461 71-36-3 1464
9.27 8367916 Toluene-D8 100 8152035 Toluene-D8 100 2037-26-5 100
11.35 30557792 Cyclotrisiloxane, hexamethyl- 365 32089387 Cyclotrisiloxane, hexamethyl- 394 541-05-9 379
17.44 15405913 Cyclotetrasiloxane, octamethyl- 184 15005948 Cyclotetrasiloxane, octamethyl- 184 556-67-2 184
17.62 79249190 Decane 947 77501888 Decane 951 124-18-5 949
18.07 123339994 1-Hexanol, 2-ethyl- 1474 120618040 1-Hexanol, 2-ethyl- 1480 104-76-7 1477
18.87 12486242 Decane, 2,2-dimethyl- 149 12342199 Decane, 2,2-dimethyl- 151 17302-37-3 150
19.18 9650001 Dodecane, 2,7,10-trimethyl- 115 9802623 Dodecane, 2,7,10-trimethyl- 120 74645-98-0 118
19.59 12997940 Undecane, 3,6-dimethyl- 155 12640797 Undecane, 3,6-dimethyl- 155 17301-28-9 155
19.74 18009253 Heptane, 4-ethyl-2,2,6,6-tetramethy 215 17178193 Heptane, 4-ethyl-2,2,6,6-tetramethyl- 211 62108-31-0 213
19.80 14384151 172 13125283 161 166
20.38 16362468 Nonane, 3-methyl-5-propyl- 196 15618490 Nonane, 3-methyl-5-propyl- 192 31081-18-2 194
20.72 15383578 Dodecane, 4,6-dimethyl- 184 14121057 Dodecane, 4,6-dimethyl- 173 61141-72-8 179
21.08 14517887 Decane, 3,7-dimethyl- 173 13980841 Decane, 3,7-dimethyl- 172 17312-54-8 172
21.54 15713935 Undecane, 2,6-dimethyl- 188 14911284 Undecane, 2,6-dimethyl- 183 17301-23-4 185
22.72 17135580 Cyclopentasiloxane, decamethyl- 205 16225457 Cyclopentasiloxane, decamethyl- 199 541-02-6 202
22.95 8563079 Ethanol, 1-(2-butoxyethoxy)- 102 30295356 372 237
24.06 67173228 Dodecane 803 63637544 Dodecane 781 112-40-3 792
27.94 12729589 Cyclohexasiloxane, dodecamethyl- 152 12082391 Cyclohexasiloxane, dodecamethyl- 148 540-97-6 150
29.75 8959866 Tetradecane 107 8324418 Tetradecane 102 629-59-4 105
31.32 32143426 1-Dodecanol 384 31338470 1-Dodecanol 384 112-53-8 384
32.36 8727635 Pentadecane 104 8608359 Pentadecane 106 629-62-9 105
E3 25C 6.27 109376418 1-Butanol 1438 102056984 1-Butanol 1357 71-36-3 1397
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9.27 7604809 Toluene-D8 100 7523296 Toluene-D8 100 2037-26-5 100

11.35 28520709 Cyclotrisiloxane, hexamethyl- 375 23858322 Cyclotrisiloxane, hexamethyl- 317 541-05-9 346

17.44 10767551 Cyclotetrasiloxane, octamethyl- 142 10457536 Cyclotetrasiloxane, octamethyl- 139 556-67-2 140

17.62 67595655 Decane 889 64920039 Decane 863 124-18-5 876

18.07 56234102 1-Hexanol, 2-ethyl- 739 55412745 1-Hexanol, 2-ethyl- 737 104-76-7 738

18.87 9662500 Decane, 2,2-dimethyl- 127 9545464 Decane, 2,2-dimethyl- 127 17302-37-3 127

19.63 9061254 Undecane, 3,5-dimethyl- 119 9680266 Undecane, 3,6-dimethyl- 129 17301-28-9 124

19.74 12890342 Octane, 2,6-dimethyl- 170 12420161 Heptane, 4-ethyl-2,2,6,6-tetramethyl- 165 62108-31-0 167

19.83 10082713 Hexane, 2,2,5-trimethyl- 133 9754583 Hexane, 2,2,5-trimethyl- 130 3522-94-9 131

20.39 11308657 Nonane, 3-methyl-5-propyl- 149 11076010 Nonane, 3-methyl-5-propyl- 147 31081-18-2 148

20.72 10731409 Dodecane, 4,6-dimethyl- 141 10565707 Dodecane, 4,6-dimethyl- 140 61141-72-8 141

21.08 9361905 Decane, 3,7-dimethyl- 123 9318886 Decane, 3,7-dimethyl- 124 17312-54-8 123

0

21.52 9207695 Undecane, 2,6-dimethyl- 121 8922429 Undecane, 2,6-dimethyl- 119 17301-23-4 120

7615019 Cyclopentasiloxane, decamethyl- 101 541-02-6 51

24.06 32365571 Dodecane 426 31908669 Dodecane 424 112-40-3 425

E 40°C 6.27 116448308 1-Butanol 1457 122876931 1-Butanol 1474 71-36-3 1466
9.26 7993220 Toluene-D8 100 8334468 Toluene-D8 100 2037-26-5 100

11.35 26088331 Cyclotrisiloxane, hexamethyl- 326 29241989 Cyclotrisiloxane, hexamethyl- 351 541-05-9 339

17.43 14697881 Cyclotetrasiloxane, octamethyl- 184 15341001 Cyclotetrasiloxane, octamethyl- 184 556-67-2 184

17.62 77560465 Decane 970 81060069 Decane 973 124-18-5 971

18.07 113827041 1-Hexanol, 2-ethyl- 1424 111073676 1-Hexanol, 2-ethyl- 1333 104-76-7 1378

18.86 12302018 Decane, 2,2-dimethyl- 154 12344082 Decane, 2,2-dimethyl- 148 17302-37-3 151

19.08 8079943 Octane, 6-ethyl-2-methyl- 101 51

19.18 9419633 Decane, 2,6,6-trimethyl- 118 9896626 Dodecane, 2,7,10-trimethyl- 119 74645-98-0 118

19.59 11647671 Undecane, 3,6-dimethyl- 146 12033940 Undecane, 3,6-dimethyl- 144 17301-28-9 145

19.74 16865542 Heptane, 4-ethyl-2,2,6,6-tetramethy 211 17189440 Heptane, 4-ethyl-2,2,6,6-tetramethyl- 206 62108-31-0 209

19.79 11956786 150 12421192 149 149

20.38 14944331 Nonane, 3-methyl-5-propyl- 187 14617534 Dodecane, 4-methyl- 175 6117-97-1 181

20.74 13467855 Dodecane, 4,6-dimethyl- 168 12520493 Sulfurous acid, hexyl octyl ester 150 n/a 159

21.08 13100639 Decane, 3,7-dimethyl- 164 13260435 Decane, 3,7-dimethyl- 159 17312-54-8 162

21.52 13897070 Undecane, 2,6-dimethyl- 174 13800986 Undecane, 2,6-dimethyl- 166 17301-23-4 170

22.71 14489958 Cyclopentasiloxane, decamethyl- 181 14638879 Cyclopentasiloxane, decamethyl- 176 541-02-6 178

8491473 Ethanol, 1-(2-butoxyethoxy)- 102 54446-78-5 51

24.06 58236828 Dodecane 729 57468536 Dodecane 690 112-40-3 709

27.94 9199500 Cyclohexasiloxane, dodecamethyl- 115 9073620 Cyclohexasiloxane, dodecamethyl- 109 540-97-6 112

31.32 28859910 1-Dodecanol 361 31133284 1-Dodecanol 374 112-53-8 367

= 25°C 9.26 7247360 Toluene-D8 100 7170289 Toluene-D8 100 2037-26-5 100
= 40°C 9.26 6998705 Toluene-D8 100 7066815 Toluene-D8 100 2037-26-5 100
* 25°C 9.26 7169804 Toluene-D8 100 7120877 Toluene-D8 100 2037-26-5 100
x 40°C 9.27 6860502 Toluene-D8 100 6922653 Toluene-D8 100 2037-26-5 100
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Fa2 LB a— LT, AF LU RRENAMSHE 2B
(B MTHRLTEBAMERD D 00E LAWY
5 2A (B M LTEBE L BBAMENH
5) K& LT E 7o TWD, FTo, SRR
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BHEIHE END T 7 VLR 2T VDI
IEGFENT v 7T —hENTEY ., 5l&kix
Bt TE L o> Tn D,

C.2 BB L FE DY — RIEH

HEFERZUEE LTe A BB RAE b LT, B
fe=F /L (CAS141-78-6), HEfie~ F /L (CAS
123-86-4) . A F VAV TF ) k> (CAS
108-10-1), E7-BEfFHEEHE4E L LT, 7
HANEY -7 F /L (CAS 84-74-2) . 7 X Lk
V2-=F~F L (CAS117-81-7), AT
v/ (CAS333-41-5), 7 = / 7 J1)V7 (CAS
3766-81-2) ., F - EEFHERET | WE L
LT/ FF— (CAS 124-19-6) |ZEHT 5%
PR LB VER B O X — IR A8 E LT (£
2—14,%&2—15), AL, 7Z g n-
TF)N, THEIVERI2-ZF)L~F)L, T
DT HANT ) FF = ONTIL, 2

B % I AT RE 72 e — AR 2 RO D 7 o T2,

FNENDOF—W5E % b &R O F
(IBrfoehgkidg 7> O eI ER) e FEARIEE DY
it 23 LT AcRfC & ChRfC ZiEH L
7= (F2—-14, £2—-15),

BEAEFESHE 4 WD 7 Z N -7 F L,

TENERD-TFNANFI BAT V)

Tz ) TANT T, FOFEEERoTND
BBV T, ZNENOENRERE
ER E LA TN ST = 72 Rid 7e o

c— 5T, FREHMERELETOR K TlIdH 503
RN DY J3 %5 T OTE PRI H 2B 12 LoD,
F—H DIFFEMER Y 2 7 Ml &1T 9 L TOH
TNZONW TR DBME L B X HI D H RN
RWiZEni,

T B NEY -n-T TN T, 2019 FETEk
ESNTEENRERETIZ, 7y Fofkn
B G- D EBFE RN STV TS, BN
B RA Y D DFG (951l 2 %t5: & U7 578
B OTFRIEE MAK Z3%7E LT AR
T, Gamer 5(2000)(2L 57 v N DOW AR
BEBRHANONTEBY, ZOERERENS
I, SPEEROEMEZ= R4 FE LT
1.2 mg/m® ® LOAEL 2845 ST 5,

THENEED2-EF LT VBT,
2019 4R |ZEE SN ENREREHE I, 7

> FORARGOFEBFERPHN LTV
23, 2019 FIKEFEWRPF ST (ATSDR)
DIRFF LT % 3Rl E TlX. Kurahashi ©
(2005) & Ma 52006)I2 &% 7~ kDY AR
EBHDRHWONTEY , 2 OEBRER S,
HEDOREEEREOHEM, HORIMLE T KK
A k& L7z 5 mg/m® D LOAEL 235 S
W5,

FENRERHEIT, ENZEXTORETH
BT, W ABRER O SRS R AR LB S
No, LWLTZHNEEY n-T TV & 7 X )VER
T2-TF AT UL OBITORRERL, D
Wk 2 D SRS e 2 W AR R | CHUR L OB S
nCTnb, SRIOMEEREEEZD L, 7
ENERY n-T F V& 7 HIVEE Y 2-TF Lo~
XIUZONTIE, KETRWESNZT
v NOWABREOH LA HWD & 2019 4RI
SOE SN BNREFESHE L © H & 5I2E0
BEMEZRETd 5 Z & 2NATHE & 72 B ATREMEAS
IRIBEI NG,

ZAT Y7 T, 2001 FEDOENPEFEFEST
il THEC A L 7250 L (MRID 40815002) LA (= 47
7250 FL(MRID 41557402) 3 7212 4D
Mole, ZOHMTIE, 7v FNOWAIREEHE
BRAE NS 30%FREE DRIMER ACKE 1&MERH.
FHhETLURKRA L hELE 157 mgm® O
NOAEL 2315 S U TV %, MRID 40815002 (2
EAH e GanfEMINATEBY, MRID
41557402 Z W HREHEO RE LN TX 5
ATREMEDS R S5,

Tz ) T HINTITENT, 2002 FEDE N
JEFREHETIZ, 7 v b ORR OGS OB R
DAL T, L LAREICKD &
BREEE DM AIRBEEROF RA2HEALTEBY,
JEFEDZE B ORI E THW TV, BREE
BA9YNZ LD T FOW AR DI,
M AChE IEMEHEEA = RARA e LTz
5mg/m® ® LOAEL 235 T b, BN
JEFREHEIL, BNEKTORETHHT-0,
T ) THNTIZBNT Y, AR DR
FEREEIET 2 & BUTOENIREERHE X
Db EHIEWREMEZETT 2 2 LT
L AREMED VRIS D,

I, BiRE A I EEsHE SRR SN
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FEDOREL 2S5 TND ) FF—ZDONT
BatEiTo72, /T F—miconTix, /o
TJ— L TEBRPMT O EERBRO®A 1T 72
WS GESNE T T # T — L R H L
RAF— IV OEBFRERSBEA SN TWD, £
OHFT, A VHEIEREITN ) T —VEE
TeRFE A~11 OIFRAT LT & REOEN
BB A RT7A4 O EICEH L7z Union
Carbide Corporation. (1979,1980) %1 LA & —
g e lBbinic, 7 v & A XORNIRESE
BrRoabix, BMEORE ERbEE T RARA
> b & LT 363 mg/m® ® LOAEL 2#iE i
TW5, - T, ZOHITRETOE Tt
FHE A RES ECEELEbh S, ,
VIEZY ., BEAHEEHE 4 BB KO EM
1 WEIZHOWTIE, 2D OHRIZES W
FENIREEFREHE O FLE L 23 FTRE T d 5 mIRENE
DR STz,

D. #fE

FEANENC R DB AL, NIRRT
EOERICESNEI TS, HIELRD
S[PREZRE L. vk B L7 R84k}
RERITHT Tu—FThb, LVbIFRA
VHHEEREEIT X, AR IR SRR HE A
HELTEY, SFEIX b ERORHE
B ORI SN TCSRIE LT, £
e 1, 2-v 7 max X OEHEZHTT- I
ELT, —J. 77 AERFTHTIL, 54
FEFTTAZRRTE SNV REHEIL A2 o T2,
k. BINEES TIX, 7 X VT 2T )L
WX DB 2020 4 7 HH2H REACH T
b Eid, 7 X NIRRT AT VEEITZE < OR
T CHH SN TR, #FEEMENZ &0 D
YERERMEA LAY (SVOC) IS, =
TR, O, B OSRKE SRR
EHEULDHZ LMD, THENLVBEY n-T F L
(DnBP), 7 # ity -« ¥ 7F /)L (DiBP),
TN VT TV (BBZP) ., 7 X VER
V2-=F )L~ 3L (DEHP) XN R T4
I &4 5, F7-. DBP, BBzP, DEHP,
T HENVNEY A ) =)L (DINP) |ZIZ3d@oD
B EZ AT HEEZEXONDZ LD,
NHD4ODT7 ZNRT AT NV ERIGRE LTz

-
—

7 N—7 TDI (Z /v —7i%— A EEE) 23
KRN £ 22T Gwm)b%% SN, Z
Lo 4 SOYEORE U ERE) 2 HBIHT
HZENHWTH S, uiwio o PR

ATlE, B @%F%ﬁﬁkbtﬁ%ﬁ%\

2 S RN S S L Y A DYk o B BT ¢
BOWE OIATREE % BB LI f@EY A 75T
B LRI AV EHREZEATH LI/ -T
Tz, 2O Z LT ALFWE ORI BN T,

REREBINIC D B2 D,

AP — RIEFRICBE LTk, #I1Y X 7 3
TEE SN TF L, Bz 7 F L, AF
A Y TFNG o ETBEAFREHE 4 WE
L LT, ZENMBYn-T T, T ENET-2-
TFNANX I EAT ) T ) TA
VT ETCEERRRHERER L WE S LT
T VIS 5 AR L B X —
MRZE LD E LD, 7ENALBYn-TF I,
TENED2-TTFNA~F )V T )T
T )T oNn T, AVERE A ST
TREZR - — AR oM S o T2y, =D
fOYEIZHOWNTIE, BMERE LB
X—WfEE LD ELODLIENTET,

BEAEREHIE 4 WBED 7 Z N n-T F )L,
TENEDD-TTFNAF IV ATV )
Tx /)T HNT EEERHETRRET 1Y
Bo ) FF—nEbic, ZOHEEER>TH
LEMEEEICRBNT, ENENOENRER
FHIE IR ELARRIC AT ST Fiiz 7e i Rad e s

c— 5T, FEEHMERELRTOM A TIEH 5
N, T—H OEFEERY A7 {217 ) ET
DERNZOWTHRFDBLELE X LD
RO RWE Sz, ¥z —nizonT
X, BEPOEERHEAL B L CEELE
EF Y W% 1B C XSV a Wil
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ARER (1) [EERRY R BIHIE) A O 4

1. MR T A R 14

WHO [, 2018 4510 A 30 H/2» 5 11 A 1 HIZWT TAAL A0V 23 —7 T Sz TREIE
Y L GEEEICEE 3 % 24 - FIRST GLOBAL CONFERENCE ON AIR POLLUTION AND HEALTH:
Improving Air Quality, Combatting Climate Change - Saving Lives| (23 T, 2016 FF-LIREZEVE AT
ARIALDT v 7T — D TEY | RIKWE, —WbER AV, i, —m%
bk, HRERO I X T NVT A NDZEZEHA 74 v 2BIERGT & s LTz (WHO,
2018), ZHMETODE ZA, ZOHRDOERIWEDFRITALI LTV,

2. RNAVHEMEBETORNELSENA RTA4

LA AR SN BENERETA RT7A4 0%, 12-v 7 e > (IRK,20192) & —
fR{tE=ER Th o7z (IRK,2019b) Th o7, “FEERITOWTIL, 1998 412 30 Z3fii & LT 350
ug/m’, 8 FEEME & LT 60 ug/m® DENERE A RTA4 U RREINTEY , OB OH R % H
EFXTCAHRIKESNT, SWEDOBENEXENA T4 DX —MR L TA RTA4 0 %2FK1 —1
2R,

#1—1 RAYVEMEETORENESETA 74 (2018 FEE /AR E FH LK)
e TEAA FOWE | fHEHE X —w5E
1,2-7 7 v | F344 M7 ~ M2 | 100 555D 1 OEFEIFEA AU A | Nagano et al (2006), AGS
o & | AHMESICR LT ZIZxe T AE & LT 0.37 | (2015), ECHA-RAC (2015)
( 107-06- | BfEME L OBIEE T | pgm?
2) (2019) | /% A L. BMCio
L LT 36.6 mg/m’ %
B,
TEMLEESE | R RF OKERNE | - FEEHME T (LOAEL 7> 53 H) | WHO (2013), ete
( 10102- [ IZ%9% LOEL & L [ 0.25 mg/m3
44-0)(2019) | T 0.5 mg/m® 23, | - f5EHE T (LOAEL 2> H3EH)
2% LOAEL IZ#5 [ 0.08 mg/m?
THT-OITEE 3 &
FWTCT LOAEL & LT
1.5mg/m? & L7z, fadt
il 11TV TR
L LTEEZES3, 1 &
b O E: 2 %56,
BEHME 1T TIXTEBIT
LOAEL 7% NOAEL
DR ELT 3 &2
o
MHSEHE T RWID 13, BEMO NS KOV ARR AR RICESEED bNIETHY | FHlEESEE S
TN 5, RWIL 2B TW 22 HIE, Frio, RFFMEET 2SO RWEFEORBICHEE L b REL L
T, AEICRERBOT-DOITEZE I T _RE LERIN TS, HEHMET RWD 13, RHIMBHELZE LT
BB B S 2 T RIS e WMETH D, o T, RWI A B T D &, il R9E LS 22
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WEHE IR R L 0 b @ B, PRIOZ®IZ, RW I & RW I OB OEE TH HEAIITITEIT S
VENH D EFEFZESN TS, RWIIZ, RWIHCRHEFERE 10 2B L7ME, ©2FY RWIL O 10 530 1 OfEHR
EDHTWD, RHEEEE 10 ITEAEEZ#EN LTS, RW L, ZEOMLEMEZRIESE LToREE % R
T ENTED, AMRETHIUL, RWIDEMEZ BT O TIERL<, ZNLTOREICHRTL2Z L4 ET
RETHDIESRTND,

3. 7T AREI B Z 2T (ANSES)
7T U ATIEENZELSGEHE (VGAD BNED 51TV 5 (ANSES,2019), SH-EICHT 72124
ENTBNEREHNA RTA TR 1o 7,

4. HFHREE
B FREES Tl SFEEICHEICARSNTEZBNERENA RT7 4 13720 - 7= (Health
Canada, 2019),

5. BINEAIZIIT 5 7 Z Nl 27 VO BHIRL
1) RoHS }x O REACH #i

T, BRNX A MO T ZNAVBTAT VEE T ESONHEST L ¥ — & OBEMERHE S
TW5, ZHANBIAT VL, TI7AF v 72005 LT, I =/LEHE
W SITE 7, ENTIE, BB, KM, 7—7 7 a X ERgEM, AR ST
AN AT VR LI/ SR o 5, TFE, 72 NAVBRT A7 VEHOENRE & A ORFR
PR & OBHEMENRIE I TR Y, BENICEBIT 5 7 X VBT X7 VA~OIRGE O BEENEN S
fiisnTnd (R, 2014),

FENF A MROLFYEIZE L TE, MIEFEOEREEDRES Tlidle . ENF X MO
WEIZXT D REEEEZRE L TV DAEIEAD -2, L Laens, BERNTE OGS
FIRH &S, B5GE, O, B E W o T2 EBOBERE D & 52 WEI OV TR, AT RN E
Bl b, TZTRINTIE, BT - EXHEHRICH T 25EAFEWE O I RIZET 3 2 BN E A

(EU) 2L 55 THDH RoHS FEHITHWT, 2015 4 6 A L0 7 X A= AT VD 4 WE
(DEHP, BBP, DBP, DIBP) »3#ifil*tg & L CIEXiZiEM S 47z (European Union, 2015),
EU JifEE, 2016 4 12 A 31 H £ TIZ LRREFITHIST 2 ENEDOEFHARD BN D, KW
B ORKITFAREIL, DEHP 2% 0.1wt% (FE#%). BBP 7% 0.1wt%. DBP 7% 0.1wt%. DIBP 7*
0.1wt% &7 > TW\D, —fIIC, 7T AF v 7IZxt$ 5 7 X NVET AT VEOEGHE ®IE, %0
ODET%UETH DD, 0.1wt% DA TFTEITITME AL RICHY T 2 HETH DL, A7
—8 BLILSOEK « B AT 2019 4 7 A 22 HLRE Efisrnnb, A7 3FY —8 B L9

DEFEHA, SRR X 2021 £ 7 A 22 HUKEO oo o HBBEE S D,

EU ZZ20%, 4 O 7 X VBT A7 VIEICET 2Bkl 217> 72/ %. EU @ REACH
(Registration, Evaluation, Authorization and Restriction of Chemicals: {b2585h D% Gk, R,
SRR R ONRIBRIZ B3~ 2 F1H) (2B W THAIT 5 Z & &2 E L7z (European Union, 2018), Hf&
HJiZ1%, DnBP. DiBP. BBzP. DEHP ® 1 oLl E% 0.1wt%lh E&Te 2 CORRIEN (7 Z VT
AT VTR SRR (I2oW T, BRINOTIZITEATHZ &% 20204F 7 A 7 HHH

fldsZLé L, 2ZTORBLINTRMIZIE, EbE =85, ke =17 85,

FEfR B =G, T L X IR, R OMOME U a—r T LLERRTIT v I RAa—=T 47
<), Riia—7 4 78, W0 ikba—7 078, thhifa—7 4 7M, A7 v 1—,
FIRIES, B8R, > —F 0 b BB A 7B EEND, AL, b FOKBEIZERAL L 220, F£72
Xt FORRE L ERFEE (1 BH720 10 5 &2 B2 D FHer0 728, 72131 HH72 0 30 484
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oWk ZetEi) LienZ & AR E LcEEM. BER® 2 WIXEIMER ST HxEg4 &
o TN, 7Rk, HENE EHIZEHEARICE L X, A LIENR T 2024 45 1 H 7 B HREHINE
fEsnb,

—RIZ, TTAF v ISR T DT AN AT VEHOER R, B% OB +%METH D
7o, 0.1%DHETEEMNIIMEALEILICHY T2 HE CTH D, BEANTEL OREICHIH S 4,
WA, RO, B L W T OB N 5 2OV TE, BAFR RN EZE L 725,

2) BINEZ2T (EFSA) 12X % 7 v—7 TDI D%

EFSA iZ. DBP, BBzP. DEHP (Ziddt@m £t (BT A 27 v o) s
Ef, DINP [ZHOWTHAREICT A RAT a0 o ~DEBEZ T H &2 552 06, DBP,
BBzP, DEHP, DINP ® 4 2O 7% L— h&xtg s L=/ v—7 TDI (7 /v — 7% — B 81
&) % 20194 2 AICRE L7 (EFSA, 2019), ZiLb 4 >OWEOMRE GUfFgiEE) R
52 ENEMTHS, DEHP S E#H C© 50 pg/kg/day % 7 /L—7 TDI ORZEEE LT 5
(#1—2), UUFORXTDEHP &g nEt En s,

DEHP Zffij2=DEHP X 1+DBP X 5+BBzP X 0.1+DINP X 0.3

#1—2 EFSAICEA 4D 7 Z )N AT )VEIZRT 5 7 v—7 TDI

TDI (ug/kg/day) EA e
DBP 10 5
BBzP 500 0.1
DEHP 50 1
DINP 150 0.3

6. EBEL VARV LR~ v a vy
1) FA Y EAERET FRENERGEE D U X 7 FHIERR S AR T A

2018 429 H 16 HM 5 18 HIZMIT T RA Y D~L Y o CHME S iz R A @RS T F 4 0
lInternational Conference on Risk Assessment of Indoor Air Chemicals| (Z&1L., HADIK
BUZOWTEEH AT o 7co LR D RA Y EHEREET DR — L_— T CHMHEE R pdf 7 7 A v
TARESNTWD,

International Conference on Risk Assessment of Indoor Air Chemicals

https!//www.umweltbundesamt.de/en/indoor-air-toxicology-start

R VRPTATIE, WHO, RAY 7TV A T AV AFH A F— F—A )T,
AF V2D, FECBI DHA RT7A FEORDL, O, HHRBEHRE LTOEM T Y >~
TIZOWTOBE EFimN S, 2OV RY Y AONFEO L, EHM &L E LTHE
FEMEEE [International Journal of Hygiene and Environmental Health | (Z#g# S5, HAD
RBLUZ DN TR, SFHATEE OR LGB L7c, UTNICEEE TICARSNL TV D%
Y
- Azuma K, Jinno H, Tanaka-Kagawa T, Sakai S. Risk assessment concepts and
approaches for indoor air chemicals in Japan. Int J Hyg Environ Health 225, 113470,
https://doi.org/10.1016/j.ijheh.2020.113470, 2020.

Wolkoff P. Indoor air chemistry: Terpene reaction products and airway effects. Int J Hyg
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Environ Health 225, 113439, https://doi.org/10.1016/j.1jheh.2019.113439, 2020.
Salthammer T. Emerging indoor pollutants. Int J Hyg Environ Health 224, 113423,
https://doi.org/10.1016/j.1jheh.2019.113423, 2020.

2) 77 v AR EAEL 2T (ANSES) IZL5FEANX A NULZEME DO T A R A4 U HaEto
TODEBEY - v a v

ANSES (%, ENFX A NHLFME O T A K74 O E1T> T 5, HL, DL
BEfT 212H720, FEOEMENLOBERZIEL TEY, 2019 4£ 9 HIZFHEARHOERY —
27 > a v 7 [Technical workshop on reference values for indoor dust] %3V TR L7=, 751
MFEE OFRIL, HEY 27 FHIOBFEMFE L L THRBENTARY —27 v a v FICHE L,

ANSES TliX, V¥ NV AT NVHESDTA RT7A4 L ORETEIToTEBY, KU—T7 3y
T TOEmEEEZ TCEIHITHRFTTH D,

7. WHO DEEEN AMIFEREE TARC) ([Z X DEMNAMSIHD T v 77—k (2018 - LIKE)

FENZELRIGREIZEET 5 IARC IS K DB P AMDEOT v 77— b2k 1 — 31T, #
EHRIPCBBIFEIMEN ENDT 7 U N AT VEADFEN AN T v 77— STk, 5l
SREHAATEL 2> TN D,

#1—3 HENZERIGEDEICEETARENAMSEOT v 77—~ (2018 EFELLEK)

WE L E I BOE F 721 T8TRR | FER R Monographs
NP 1 (1979 4) 1 2017 4 10 H Vol. 120
AF L 2B (2002 4) | 2A 20184 A Vol. 121
77 UIVEE-2-=F L [ 3 (1994 4F) 2B 2018 4= 6 H Vol. 122
~F b
T UNEBEAT IV 3 (1999 4F) 2B 2018 46 H Vol. 122
77U NEBTT 2B (19994) | 2B 2018 46 H Vol. 122
NN-IAF LT E K| — 2B 2018 4 11 H Vol. 123
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AL UNBRTY | — BETFE 2019411 H WG | Vol. 125
%
TraLAY 3 (1995 4F) BT E 2020411 H WG | Vol. 128
EEBUN
AGS (2015) TRGS 910. Begriindung zu 1,2-Dichlorethan in TRGS 910 (Fassung vom
25.9.2015). https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-

Regeln/Regelwerk/TRGS/pdf/910/910-1-2-Dichlorethan.pdf?__blob=publicationFile&v=2

ANSES (2019) Valeurs Guides de qualité d’Air Intérieur (VGAI). available at
https://www.anses.fr/fr/content/valeurs-guides-de-qualit%C3%A9-d%E2%80%99air-
int%C3%A9rieur-vgai, accessed at 17 December 2019.

ECHA-RAC (2015) Application for Authorisation: Establishing a Reference Dose Response
Relationship for Carcinogenicity of 1,2-Dichlorethane, RAC/33/2015/09.
https://echa.europa.eu/documents/10162/13641/rac_33_dose_response+_1_2dichloroethan
e_en.pdf.
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isodecylphthalate (DIDP) for use in food contact materials, Draft scientific opinion: Public
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TRLCAR L7z 8 BT DT, A E MR 21T - 72 [E B RSO [E N 44 0 B i B 25 o FF Al
LEPHMIEMFELINE L, AEEMIZEET o EEEREFOEILIT o1,
<FRAT S E >
- FEER=F /L (CAS 141-78-6)

Kefie~ F L (CAS 123-86-4)

AF AV TF N kv (CAS 108-10-1)

T BNV T F L (CAS 84-74-2)

T HZNVNRYD-F)L~F L (CAS 117-81-7)
/ FF—s (CAS 124-19-6)

XA T/ (CAS333-41-5)

7z /) 7T (CAS 106-46-7)

[E NS OB S5 12 & 2 Bl SCESE DO NI Z IRAS— IR T, T CICRAE S EHE N
BNBEEIEHMELZ R EL TWAZF AR P ZF Ly, RT27maX P iionT
X, Z< OWBENEEMZFMBL TV, [HFRENZ N LD, —EBEROBATCEEL
1Tol-, £2—10—EEREFT,
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#2—-1

[E A O RFARBE RS S5 1 Z K 2 Al SCEFH O K F R

No 4 6 7 8
e HRIFL HETIFIL Jrne ey S I ga75sy | TzIALT
I (141-78-6) (123-86-4) Cosoroty A 18 (124-19-6) (333-41-5) (3766-81-2)
B% - ERER * * * e it 2002 o 2002
WHO Air (Europa) x x X X x x x x
WHO Air (Global) x x x 2&)0 x x x x
WHO Indoor Air x x x X X X X X
WHO Drinking Water X X x X 19.96 X X X
IPCS EHC x * 1680 1987 1682 * 1508 1688
1PCS CICAD x 20.05 x x x x x x
e Ny y o o ; o . o 215 y
JEGFA O 1967 e x x x . x x
JMPR x X x X X X .ZO%C X
US EPACIRIS) ® 1987 x 20'03 2&)6 L4 1(9%73” x x x
USEPA (AEGLs) x X X X x x x x
US EPA  (PPRTR) s x - x x x x x
US EPA (RED) x x x x x x 2; . x
(Inert RUeSasEsPeAssment) 2(?())6 * * x x x x x
<az§’cg£;5m * * * * * x * *
ATSDR X X x L4 ';0('!0&]13> L4 Az(ﬁgl)/c x 2(;)8 3
CalEPA X X x X L4 1(gcé7SF) x X 3
T %4 REPA X .20%0 X X X X X x
= L EPA i i i it s * it *
SRUSH x x * 2015 ot * * x
ACGIH T .20310 i i i * i x
EUY R 5 5 x x x A 2008 * * *
EU INDEX Project X X x X X x X X
EuLel x 2003 i * x e * *
EU ECHA (DNEL) ® A/C ® /G ® A/C ° ° ° x x
EU SCOEL i o i 2006 * x * *
EU EFSA 09 201 02 20 ane 200 Sobs *
fueLo 2600 2000 2000 2000 2000 * 2000 *
SIDS e s e EUSHE & EUSHE & x x x
B-ZARK 2004 * 2003 * x 2000 * x
¥ - AGOEF s o s - x 02013 x x
. DFG (AR 2006 1007 1506 2009 204 * 1805 x
- TRES (AGH) x el x x x x x x
ikbd x 5 * 2001 2001 x x *
Ih - NSES (5B s o x o~ o, x x x
T;;;%T x x x x x x x x
TYI—Y * * 2(:7 2(:7 2(;7 2(%4 * x
F-ARSVU7 204 o 2006 203 2000 * .20'1\10 *
i x * * 195 1004 * .20'1\20 *
hrEERZEE x x - x x x x x
Fo2UAN 2002 2002 T 2012 2002 * 0 *
TIN—5 M x x x x x x x x
BREMER i e o o s * Vi e
BRREEAR x x * 2004 03 * Sotr” 03
RAL - DM T 20 i 200 200 x * *
B34 - RS HE x x Rok x noN x x x
NITE- )84 57 x x x 205 2005 * * *
FHHEE 208 2008 08 o 0 2004 208 2018
o ERMFE (UR/HEEERELTLEDL) . O AERWHOARG, REBBO—H0A, x  WEEL  (FFRBEICHSHEH)
A: 2tk (acute. STELHEEE) . C XIXEEED : 8% (chronic, TLV-TWAZ&Ed) . SF: #AAM (slope factor) . IREMEE | RARETE
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1. EFBBTF)L (CAS 141-78-6)

SR, KEBREO—BEEICET 2 MAESE O TW AR, ERAEE, BE 15
FME L REBAMEIZ O TE 7 RIS ST any,

E NS ORISR I B W) TR E SN FEfE = T L OB MEIRFE (2532 U A 7GRl il oo HE 5
B2 — 200 MR ICKTT D U A 7 SHIE OB A 3K 2 — 31T T, RO T EARIMIIEL,
X —FEOEFEHFREZ R LA, SlilImMICH T 2= DHh e L,

F—FZEIZONTH D & BIED Y R 7 FElifE Tl Christoph ©(2003)D F2ERAE R 3% < £
HEn<Tgy, KEEMOMEIN =Y KRS MIEHERLTW R, FEEEZRD T
reduced body weight DIEFERE & reductions in body weight gain FEDOBREEREN 72> TE Y | fE
£ L LT NOAEL/LOAEL & HIIiA3 53 iv7=, 7=, Christoph ©(2003)(3 &7 D kAR A S T
WA L TV RWE S EE B,

APk U A 7 il TIE, Kleinbeck ©(2008) DB R STz,
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#2—2 FAEMEHERER (BMHEE §FEE—FL 201
I71INES 02 03 04 05 06 10 11 12
PR ACGIH EU SCOEL M - BAZER AGOF =ENZE4 BRI - WIEIRHMm US EPA (PPRTR) 4 EPA EU ECHA (DNEL)
S 1946 2008 2014 2013 2012 2013 2015 —
e . . Christoph £(2003) . .
F—hiffgE Nelson 5(1943) Kleinbeck 5(2008) Study report (1998) Hansen (1996) Christoph 5(2003) Christoph 5(2003) EU SCOEL
BtE =) =) 7w b t 7w b 7 b Zv b —
s BFERE 2 3~5 0% 13 JEfH 13 JEfH 1338/ (98 AfH) 1338 98 Af#)
AR - ~ i — —
e NGOtz pRg| 2 S00PPmXARR | e 0 s ) (6 WV FI X5 FAB) | (6 VA XS5 FAE) | (6 BSVA X5 HAR)
. . . g | .
T REAU | R (50 ik WL At Py IRNDIL | empmoptl | temmonl ik
ML =Rz DB
LOAEL 350 ppm B TLV-TWA 200 ppm
N(L)OAEL (LOAEL 400 ppm) NOAEL 400 ppm (1,280 mg/n’) LOAEL 350 ppm NOAEL 350 ppm NOAEL 350 ppm (734 mg/n?)
SRR B B UF56 & LTEE B 350X 6/24 X 5/7 350X 6/24X65d/98d | 350X 6/24 X 65d/98d B
U (24/6 X7/5) =63 ppm (225 mg/m?®) | =58 ppm (209 mg/m?) | =58 ppm (209 mg/m?)
dosimetry fHIE — — — — — 1 1 —
= IS
POD (LOAEL 400 ppm) NOAEL 400 ppm LOAEL 1,280 mg/m? %X\Eﬁfﬁ&glz)/;ﬁ iad 225 mg/m? 209 mg/m® 209 mg/m? 734 mg/m?
TR . ) 2’12;;0 (.IUFSIS\ IIOJFSS;: - 10,000 (UFa10, UFu (3,000 (UFA3. UFps 10, | 3,000 (UFA3. UFps )
" Al T R 10, UFs10, UFL10)|  UFu10, UFs10) | 10, UFu10, UFs10)
2. UF. 10)
- TLV-TWA400ppm | TLV-TWA 200 ppm RWI 0.6 mg/m’ , 0.0225 mg/m3
U 27 Bl (1,440 mg/m’) (734 mg/nt’) (12802.240=057 23 ug/m = 23 ghn? 0.07 mg/m’ 0.07 mg/m? 367 mg/m’
RWIEIZUFL10 & | 90%Dt hARARAE | FEEICIZIMOE CRF | dE8MERICIZUFS | it (10 &%5| R L JRPTE
P72 6 mg/m? U720 R LCRY, VAZ | 10 &HL-07 M) LCGRE BN ﬁzén
Study report (1998)i% (Attention Value P90) | FHMfEIZEH LTV | mgm? TWB, [FIUHE
s Christoph 5(2003)& | ZALDTAE 72\, Christoph & Christoph £>(2003)7
Hansen (1996)0D7"— % (2003)% reductions in | reduced body weight
BB & ot body weight gain %7 | ZrHlIERL
% AMZHEH,

AANE)

Nelson KW, Ege Jr. JE, Ross M. et al. (1943): Sensory Response to Certain Industrial Solvent Vapors. J. Ind. Hyg. Toxicol. 25:282-285.
Kleinbeck S, Juran SA, Kiesswetter E, Schoper M, Blaszkewicz M, Briining T, van Thriel C (2008) Evaluation of ethyl acetate on three dimensions: investigation of behavioural, physiological and

sychological indicators of adverse chemosensory effects. Toxicol Lett 182: 102-109.
Study report (1998), unpublished. Cited in: ECHA [3] (http://apps.echa.curopa.cu/registered/data/dossiers/DISS-9d92d889-1dc0-13c8-e044-00144£67d249/DISS-9d92d889-1dc0-13c8-e044-

00144£67d249 DISS-9d92d889-1dc0-13c8-e044-00144167d249.html)
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UFa: ffiZ, UFy: {E{AZ=, UFs: [8MHREEMIE, UFL: LOAEL—>NOAEL, UFpg: 7 —#X—ARE, UFsg: 2B OEIEE, UFe it EOmRGEHEN. UFt fEEZRA (BM

[ECHA [3] JRORHLFEN R, pdf, =N ZE R OARBLSTHR OTS0558575.pdf, JH =8 PN ZE 5 OO AR BL ST jiik



~88960000183.pdf, FHEENZZROMHER COME Study D Hardisty & (1999) pdf]
Christoph, G.R., J.E. Hansen and H.W. Leung (2003): Subchronic inhalation neurotoxicity studies of ethyl acetate in rats. Neurotoxicology. 24: 861-874.
Hansen, J.F. (1996): 90-day inhalation toxicity study with ethyl acetate in rats. Haskell Laboratory for toxicology and industrial medicine, E.I. du Pont de Nemours and Company. NTIS/OTS0558575.

SCEES

02 ACGIH (2001) Guide to Occupational Exposure Values, ETHYL ACETATE. American Conference of Governmental Industrial Hygienists, Cincinnati.

03 EU SCOEL (2008) Recommendation from the Scientific Committee on Occupational Exposure Limits for ethyl acetate. SCOEL/SUM/1.

04 Umweltbundesamtes (2014): Richtwerte fiir Ethylacetat in der Innenraumluft. Bundesgesundheitsbl 57:1442—1450.

05 AGOF (2013) AGOF Guidance Values for Volatile Organic Compounds in Indoor Air.

06 BREEE (2012) ALFMEDERELY 2 7 3l Bk—F /L. 5510 &

10 USEPA (2013) Provisional Peer-Reviewed Toxicity Values for Ethyl Acetate (CASRN 141-78-6). EPA/690/R-13/013F, U.S. Environmental Protection Agency, Washington, DC.
11 DEQ (2015) CHEMICAL UPDATE WORKSHEET, Ethyl acetate.

12 ECHA DEG#/E 7 — 4 ~~— A: Ethyl acetate. http:/echa.europa.ew/information-on-chemicals/registered-substance
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F2—2 AEEHmASEE (BHEER) FB=TFL 202
TJ74ILES 13 14 15
FEATE R <5 i « DFG (MAK) 1L + ANSES HAPERE LR
FEAm A 2016 2015 1995
F—AF5E Kleinbeck ©(2008) Christoph ©(2003) Nelson ©(1943)
ELY/EC = 7 vk =
13 3 [ KRB 2 3~5 WA
BRERIDL 2800 ppm X4 ] | pepn g s pAE) | (RFAOOE A B
e g . R (TTENENE ; .
T RAKRA b ) DIETF) FIPL & By
N(L)OAEL LOAEL 400 ppm NOAEL 750 ppm (LOAEL 400 ppm)
EIR R T _ 75(1 >§ 3?4/124 X 5/7 B
= 134 ppm
dosimetry ffj I — 1 —
POD 400 ppm 134 ppm (LOAEL 400 ppm)
. 75 (UFa2.5. UFy 10,
e FEAREK (2) UFs 3) (2)
6.4 mg/m3 200 ppm
J = g\/ =N 3 =1.
U A 7 FHmiE 200 ppm (730 mg/m?) (13324 n11g7/31 g))pm (720 mg/m?)
LLAT D MAK (400
e ppm) T X8 D il ANHEFELREL D 2 1THED
i WiroT=Z &b, ENTHARN
HIF L TRRE

UFa: 7=, UFn: {E{AZE, UFs:

UFsk:

EE T

& MERRFE AR IE . UFL: LOAEL—NOAEL., UFpg: 7 — % X— ARE,
WEDEERE, UFc: it/ Eome M4EM, UFt JEEREA GENR AL

13 DFG (2019) Ethyl acetate. The MAK Collection for Occupational Health and Safety 4(4): 2027-2044.

14 ANSES (2015) On the validation of TRVs developed by the Berre petrochemical company as part of a
quantitative assessment of the health risks associated with groundwater pollution in the commune of Berre
I’Etang. Opinion of 4 May 2015 revised in July 2015 of the French Agency for Food, Environmental and
Occupational Health & Safety.

15 AARPERGIETFRIPRRESFERR (1995) Wik T /L. PESEMAETFHERS 37(4): 28-29.
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%23 AMEEICET A EMT AT T

274 ILES 03 12
A A <5 EU SCOEL EU ECHA (DNEL)
Al A 2008 —
x— A5 Kleinbeck ©(2008) EU SCOEL
Y t k —
W i PR I 2~800 ppm X 4 [F[H] -
T RAHRA >k SR R
TLV-TWA 200 ppm
N(L)OAEL NOAEL 400 ppm (734 mg/m’)
LR 35 A 1 — —
dosimetry ff i — _
POD NOAEL 400 ppm 734 mg/m?
A SRR AL — 1
= STEL(15 min) 400 ppm 3
1
U A 7 FHE (1,468 mg/m?) 734 mg/m
1% BB L R EOENRE SN TWAHA, [H UE

UFa: Fii7%, UFn: A&7, UFs: 18£8 E, UFL: LOAEL—NOAEL, UFpg: 7 — &% ~X— AR ¢,
UFse: 2220 EIEE, UFc: Fiit7e EO @ MEN, UFt EERA SR AME)

2. BFE8JF)L (CAS 123-86-4)

SRR, RERE O—imEE, AT AFENE, B FEEERICET MRS LN TE
0. EBRAMEORBERII 2T b 0D, BIEFEEHRITRWEBI LN LN, F
DAMEDIRE & 72 D ATREMEIT IRV E B 2 B s,

[E N AL O TR I Z 5\ CRRE S V2R 7 T L OBMEIRERIZ X9 5 U A 7 FHlfE OB EE
T2 — AT MR ICRT D U A7 FHIMEOMEE 2K 2 — 51T T, £O FEASMIIE,
F RO EFEERZ R LA, TR IIICH TS 2 X—=Y0h e L,

F—HFZEICONTH D & AL AR — b Bernard ©5(1996), 4% #Ff L 7= David ©(2001)
MESBHINTWEz, LinL, 47 OfHii#EIE NOAEL % 2,662 mg/m3 (550 ppm) .
Z DA (CICAD R°7 &3 272 &) (£ NOAEL % 2,400 mg/m3 (500 ppm) & LCEY . i
SL3 A BTz,

BMED U R 7 FHIE TIX, Iregren ©(1993)DRERFE RN L < BEH I TV,
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#2—4 GEMHMOER (BEERE HB7TFLr 201
274 ILES 01 02 03 04 05 10
ATATRE RE <5 IPCS CICAD 7 2 ACGIH AGOF EHNZER E AV 4 TUH UM
Al A 2005 2015 2015 2013 2001 2015
Bernard ©(1996) Bernard ©(1996) Bernard ©(1996)
R David ©(2001) David ©(2001) Iregren ©(1993) B Bernard &(1996) David £(2001)
CULZEE 7 v b 7w b (=) (= 7 v b 7 v b
R 13 JfH 13 JHfH 70~1,400 mg/m? B 13 T fH 13 JHfH
(6 §[H/H X5 H/AE) | (6 W¢fE]/H X5 H /) 20 4y, 4 KEfH (6 f[fl/ B X5 HAR) | (6 REfE)/H X5 H/H)
T R PRESNOME], & | (RESIOAE], \ {$§i%ﬂu@$fnﬁu\ M| RESNOME,
K EIEPEOIR T, B | EEMEOIR T, K T & B BX EIEMEOIC T, B | ENEMEOIR T, B
PR F 5 DETE TR F B2 DHEE TR F S DETE PRI F S DEFE
N(L)OAEL NOAEL 500 ppm NOAEL 500 ppm LOAEL 147 ppm - NOAEL 550 ppm NOAEL 500 ppm
(2,400 mg/m?) (2,400 mg/m?®) (700 mg/m?) (2,662 mg/m?) (2,400 mg/m?)
IR 2,400 X 6/24 X 5/7 500 X 6/24 X 5/7 B B B 2,400 X 6/24 X 5/7
= 428.6 mg/m’ = 89.28 ppm = 428.6 mg/m’
dosimetry ff1E — 1 — — —
f= AN
POD 428.6 mg/m? 89.28 ppm LOAEL 147 ppm ;EREEHIE‘;:}}?/;@\ L 2,662 mg/m? 428.6 mg/m?
et 1,000 (UFa 10, UFy | 90 (UF4 3, UFy 10, B B 18 (UFa 10, UFy 10, 1,000 (UF4 10, UFy
TR 10, UFs 10) UFs 1. UFDB 3) UFs 10) 10, UFs 10)
- ; 4.7 mg/m? 3 3 150 mg/m* 3
U 2 7 Gl fiE 0.4 mg/m (89.28/90 = 0.99 ppm) 50 ppm (238 mg/m?) 27 ug/m (2,§_62/31 5;11137.9 0.4 mg/m
500 ppm 1M FIDOH | _ERRIZEMES HRIE, 10 FOREIRRER OIRANE | 90% Db MRS %A | 550 ppm |E chamber | CICAD % JEIZ5%
TR R T i IHEO03MELIME | BIMEAS 113 ppm TH | & UZRWVEEE NOEZ T 500
i (1.4 mg/m?®) %@ | 5 Z L(Cain & 2009) | (Attention Value P90) | ppm MER TE 5 XL
WHDA ) —= | % TLV REX LT | 2 LD7E DN LT B
YIEELTVD HENRE LT E/}%E
UFa: ffi72, UFu: fE{AZE, UFs: 2PEIREERHIE, UFL: LOAEL—NOAEL, UFpg: 7 — % N— AN, UFsg: 28O ESERE, UFce: FHt72 & 0@ LR UFt

JEmEFEA (GEN

At)

Bernard LG, David RM (1996) n-Butyl acetate. A thirteen-week subchronic inhalation toxicity study in the rat. HAEL No. 94-0305, KAN 900710, CAS No. 000123-86-4. Final
report. Rochester, NY, Eastman Kodak Company, Corporate Health and Environmental Laboratories, Toxicological Sciences Laboratories (Laboratory Project Identification

No. 94030517).
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David RM, Tyler TR, Ouellette R, Faber WD, Banton MI. (2001): Evaluation of subchronic toxicity of n-butyl acetate vapor. Food and Chem Toxicol. 39: 8§77-886.
Iregren A, Lof A, Toomingas A, Wang Z. (1993): Irritation effects from experimental exposure to n-butyl acetate. Am J Ind Med. 24: 727-742.
Cain W, Schmidt R. (2009): Can we trust odor databases? Example of t- and n-butyl acetate. Atmospheric Environment. 43: 2591-2601.

LEE

01 IPCS (2005) Concise International Chemical Assessment Document 6, BUTYL ACETATES. World Health Organization, Geneva.

02 TCEQ (2015) Development Support Document, n-Butyl Acetate, Texas Commission on Environmental Quality, Austin.

03 ACGIH (2016) Guide to Occupational Exposure Values, BUTYL ACETATES, ALL ISOMERS. American Conference of Governmental Industrial Hygienists, Cincinnati.
04 AGOF (2013) AGOF Guidance Values for Volatile Organic Compounds in Indoor Air.

05 Health Council of the Netherlands (2001) n-, iso-, sec-, and tert-Butyl acetate. Health-based recommended occupational exposure limit, the Minister and State Secretary of
Social Affairs and Employment.
10 DEQ (2015) CHEMICAL UPDATE WORKSHEET, n-Butyl acetate.
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}'_.E_’O

T L —EM D
W R IR DLODIE \(8/24
X 5/7) & s M DE

(5/10) CHHIE

FRANDHoT=Z &
5. ftkD MAK fE
(400 ppm) TiFEA+5>
ELTHEEZTT

#2—4 GEMHOAER (IBEERE) FBR7TFL 02
774 ILVEE 11 12 13 14 15 16
Btk EU ECHA (DNEL) EU SCOEL JH « DFG (MAK) JH - TRGS (AGW) {A\ ANSES HAPERE LR
Al A — 2017 1997 2012 2017 1994
e Bernard ©(1996) Bernard ©(1996) . Nelson ©(1943)
F—HtsE David &(2001) Iregren ©(1993) Iregren ©(1993) David ©(2001) David ©(2001) Tregren 5(1993)
CULZEE 7 v b (=) =) 7 v b 7 v b (=)
BRI 13 A f# 70~1 400 mg/m> 70~1 ,400 mg/m> 13 JH 13 JH 200~300 ppm
(6 FE[#/H X5 H /i) Ty 4 BRI 7. 4 FEH] (6 WE[#/H X5 H/A) | (6 R§fEl/H X5 H/H) 3~20 %y

TR REH MO, E REIEI OS], E
N EIGPEOIK T, B4 b g & B BIGEOIK T, B WL Rz D2 HEE I

RN bR DIRIE PR R D BEAE

NOAEL 500 ppm LOAEL 150 ppm BMDL 2,778 mg/m3 o
N(L)OAEL (2,410 me/m?) (700 mg/m?) LOAEL 147 ppm NOAEL 500 ppm (556 ppm)

_ _ _ 2,778 X6/24 X 5/7 —
LGN R A 1 (500 X 6hr/8hr) _ 496 mg/m’
dosimetry i . . - - —
T 0.28
POD — LOAEL 150 ppm — 375 ppm 138.9 mg/m? -
ENT — 3 — 6 (UFs 2. UFy - UFy 3)| 7> (UFa 2.5, UFu 10, -
UFs 3)
35.7 mg/m? 3
- _ 50 ppm 3 62 ppm (300 mg/m?) 2 mg/m? 3
1 =
U 27 FHMEAE (300X 2/524; >I<n sg//zn >3<)5/10 (241 mg/m’) 100 ppm (480 mg/m?) (375X 1/6 = 62.5 ppm) (138.9/5  1.85) 100 ppm (475mg/m?)
W AGW (300
- § ~ i
mg/m*) & b &K 147 ppm T & HllJE D 200 ppm P 3~5 73 Dl

#E CHIMER 238 1 |
150 ppm O 4 [R5 %
X 15 ppm (2% &
FIPPEDR K CThH o7 &

VN D R 2™ B BOE

UFa: ffizE, UFn: fE{KZE, UFs: 18
MR A (BN

AtE)
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PERRFEMHIE. UFL: LOAEL—NOAEL, UFpp: 7 — % X—ARJE, UFsp: 2O EIEE, UFc: 7 Eo Rz LM, UFt:




LEES
11 ECHA DX ERW)E 7 — & ~~— A: N-butyl acetate. http://echa.europa.eu/information-on-chemicals/registered-substance

12 EU SCOEL (2017) Recommendation from the Scientific Committee on Occupational Exposure Limits for n-Butyl acetate, sec-Butyl acetate and Isobutyl acetate.
SCOEL/REC/184.

13 DFG (1997) n-Butyl acetate. MAK Value Documentation. Lieferung.
14 TRGS (2012) Butylacetate. Begriindung zu Butylacetate in TRGS 900, Vol. 38, Ausschuss flir Gefahrstoffe - AGS-Geschéftsfiihrung — BauA.

15 ANSES (2017) On the development of chronic TRVs by the respiratory route for ethyl acetate (CAS No. 141-78-6), methyl methacrylate (CAS No. 80-62-6) and n-butyl
acetate (CAS No. 123-86-4). OPINION of the French Agency for Food, Environmental and Occupational Health & Safety.
16 AARPERMAEFRIARESEZRR (1994) BElk” F/b. PESMEAEFHES 36(4): 30-32.
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#2—5 RMEEEICETLIAENENL HRT T
274 ILES 02 03 1 12 14
P AR BE S 7 & 2 ACGIH EU ECHA (DNEL) EU SCOEL B« TRGS (AGW)
Al A 2015 2015 — 2017 2012
- Nelson ©(1943) _ B Iregren ©(1993)
FBis Iregren ©(1993) Iregren ©(1993) Cain ©(2009)
CULZEE = (= — — =
70~ 1,400 mg/m?3 200~300 ppm B B 70~1 400 mg/m3
BRERARL 204y, 4 W5 3~20 %% Y. 4 R
T RARA v b AR & OB ORI ARG, P A — — %l {% BR
N N o o LOAEL 145 ppm
N(L)OAEL LOAEL 700 mg/m (LOAEL 200~300 ppm) RSB 113 ppm
TELAGENGR R AT 1 — — - _ _
dosimetry /i 1E — — — — —
WD AGW Fid I R e
3 ~ _
POD 700 mg/m (LOAEL 200~300 ppm) (600 mg/m?) (RDso {i)
N B UFy 2 o B
AT 4RI 20 (UFy 10, UFL2) CHBE 5. i 10) ;
U 27 #HifE 35 mg/m? 150 ppm (712 mg/m?) 300 mg/m? 150 ppm (700 mg/m?) 62 ppm (300 mg/m?)
ERRITAMES IR,
Zivg 0.3 fiF L7l D AGW 2% 600 mg/m3 LOAEL 145 ppm, &% ¥
= mg/m?) %Al fd R TLV-STEL & L Ca%/E Lt HEtNH 7= | TLV-STEL & L CTRE & 113 ppm % F[EI 5 7220
DAYV —=vTfEE L 23, BIEIX 300 mg/m3 LR B0 e LTHRE
TW%

UFa: fi7%, UFy: A{K7%, UFs: BVEBREEAIIE. UFL: LOAEL—NOAEL., UFpg: 7 —# X— A R/E, UFsg:
T A GED A

PE)

Bz 98
k= ?EB

Nelson KW, Ege Jr. JF, Ross M. et al. (1943): Sensory Response to Certain Industrial Solvent Vapors. J. Ind. Hyg. Toxicol. 25:282-285.
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3. AFIAYVITFILT Y (MBK) (CAS 108-10-1)

e, RAEGREE O—ikErE, AR AR, Bl rEEERICE T MAIISA LN TE
U\%ﬁhﬁ%%?%Oﬂ@&%%%ﬂ fﬁ%f%%ﬂf%éobﬂb\h@% EHPED
RS RN BIZ E A ETH T2 e, BRAMEDBRIEE 22 5 AR & B 2 5
b,

ENA OB Z B W TRIE SN A TFINA Y TF T F L ORMREICT Y A7
FHmEOME AR 2 — 612, AMEREICHTH U A7 FHMIMEOME LR 2 — 7177, RO
TEAHAMTIE, %—ﬁn@ammﬁ%rbtﬂ RHIIRAICH TS 2=V DR & LTz,

F—HFZEIZONTH D & BED Y A 7 FHBE T Tyl ©(1987) OEFHFAFEIERER, NTP
(2007) @ 2 FR G ORBMRBFE RN Z A INTE Y | fiFIfF~DRE, %E LM
RN~ DEEN T RARA > MBI TV, 728, AV ® DFG i Phillips ©(1987)
? 90 H W ABRTE ORBRKE R0 5 NOEL % 50 ppm & L C MAK fHZ 7% E L TV 2723, MAK
EZDH DX 25 ppm & EmVMETH - 72,

Ao ) 27 FHEETIX, Silverman ©5(1946). Armeli & (1968)(Z X 5 57814 v v /LS
BHIN TV,
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#2—6 AEMIHEAER (BIERTE)

AFNAITFNIT Ny FD1

JrANE 10 11 12 13 14 5 16 17
=
. . oh - ENZER RS
PR A BA <5 US EPA (IRIS) | US EPA (PPRTR) SUH UM ACGIH EU LCI EU ECHA (DNEL] EU SCOEL 2 " s
FEATAE 2003 2017 2015 2009 2016 — 1991 2013
NTP (2007) |EU OREZEBRTELR )
— go
*—HF5E Tyl ©(1987) Tyl £(1987) Tyl 5(1987) | Iregren 5(1993) | o ° " 2008) e Armeli 5(1980) |  NTP (2007)
ELYET TR e~wTRA| Ty bh TR | Ty hevwTR = Zv bR b MNHBHE) v h(HEHE) Z v bk
TR 6 B 2> BIENREENR 6 H 2> BATURATHR 6 B 2> b RIS 2 AR S HER/E . S H/ 20~30 43/ H /3~ 105 3 [#]
BR AR 15 A 15 A 15 A 90~1204y |62 Wef/A. 5H C A 12 7 H LA, 5| (6 WeR/H . 5 HY/
(6 e[/ H) (6 R/ H) (6 B [E)/ H) i) S RS} i)
) T b ERAR | Ty b EEER | Ty b BRER ) B o i B
T REA | =2 JEOME | v TR RO | v 7R JRFOME | FARARCROFF | HEO IR MEEST _ RS E T | HEOEMEELT
vk R, BHZER, | (KE, BRER, | KR, BRER, z PR RN PERBHE
BE TSR DB BE TSR DB BE TR OB
NOAEL 1,000 ppmNOAEL 1,000 ppm[NOAEL 1,000 ppm{  LOAEL 200 B JLOAEL < 100 ppn] B
N(L)OAEL me/m3(49 ppm) 20 ppm (83 mg/m (410 mg/m’)
b 4o 0 7 4y | 1,000 xgﬁzzso 1,000 xgﬁzzso 1,000><§I/j;;=250 } 5.4 (Adj) ot - 5.6 (Adi)
X = X =
E 1026 mef®) | (1026 me®) | (1026 mghed) (24/6.2X7/5=5.4 (24/6 X 7/5 = 5.6)
dosimetry 4 1 1 I —~ —~ 10 m¥6.7 m? - -
s
29.5 mg/m?
X X , - (83 X 8/24 X 5/7 X B BMDL 320
POD 1,026 mg/m 1,026 mg/m 1,026 mg/m BMDL(32.8 ppm| 10/6.7= 29 5 mg/m?
mg/m?)
~ | 300 (UFa3. UFn| 300 (UFa3. UFy|300(UF43. UFy 135 (Adj 5.4, UF4 280 (Adj 5.6, UFy
A FEAREL — 2 (UFu 2) — 2.5, UFy 10,
10, UFps10) | 10, UFpel0) | 10, UFps 10) 2.5, UFy 10) UFe2)
C
1 mg/m?
U A7 ZFAM 3 mg/m? 3 mg/m? 3 mg/m’ 20 (82 mg/m?) (32’8/135; 0.24 14.7 mg/m? 20 ppm (83 RW II 1 mg/m?
I (1,026/300 = 3.42)| (1,026/300 = 3.42)| (1,026/300 = 3.42)| <~ PP (o< Me/m ppm (29.5/2 = 14.75) mg/m’) (320/280 = 1.1)
0.24X4.12 = 0.99
mg/m?)
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RWI (0.1
mg/m?
W, RO
POD (% LOAEL
/AN Lo
NOAEL {34 &
fi= 15 BMDLyg
% POD (Z£
L. RWIiZ
RWII X 0K
LLTI1/10 D
il % 5 E
UFa: fi7%, UFm: {8{K7, UFs: 1BVERRFRAIE. UFL: LOAEL—NOAEL, UFpp: 7 — ¥ X—AARE, UFsg: B OHEIERE, UFce: it/ & o @ £, UFt:
T AL (DS ANE)

Tyl RW, France KA, Fisher LC, Pritts IM, Tyler TR, Phillips RD, Moran EJ. (1987): Developmental toxicity evaluation of inhaled methyl isobutyl ketone in Fischer 344 rats and
CD-1 mice. Fundam Appl Toxicol. 8: 310-327.

Iregren A, Tesarz M, Wigaeus-Hjelm E. (1993): Human experimental MIBK exposure: effects on heart rate, performance, and symptoms. Environ Res. 63: 101-108.

NTP (2007): Technical Report on the Toxicology and Carcinogenesis Studies of Methyl Isobutyl Ketone (CAS No. 108-10-1) in F344/N Rats and B6C3F; Mice (inhalations
studies). NTP TR 538

Stout MD, Herbert RA, Kissling GE, Suarez F, Roycroft JH, Chhabra RS, Bucher JR. (2008): Toxicity and carcinogenicity of methyl isobutyl ketone in F344N rats and B6C3F1
mice following 2-year inhalation exposure. Toxicology. 244: 209-219.

LEE
10 USEPA (2003) TOXICOLOGICAL REVIEW OF METHYL ISOBUTYL KETONE, EPA/635/R-03/002, U.S. Environmental Protection Agency, Washington, DC.

11 USEPA (2017) Provisional Peer-Reviewed Toxicity Values for 4-Methyl-2-pentanol (CASRN 108-11-2). EPA/690/R-17/010, U.S. Environmental Protection Agency,
Washington, DC.

12 DEQ (2015) CHEMICAL UPDATE WORKSHEET, 4-Methyl-2-pentanone (Methyl isobutyl ketone (MIBK).

13 ACGIH (2010) Guide to Occupational Exposure Values, METHYL ISOBUTYL KETONE. American Conference of Governmental Industrial Hygienists, Cincinnati.
14 EU LCI (2018) Methyl isobutyl ketone, Agreed EU-LCI values.

15 ECHA DX §xW)E 7 — # ~X— A 4-methylpentan-2-one. http://echa.europa.eu/information-on-chemicals/registered-substance

16 EU SCOEL (1991) Recommendation of the Scientific Expert Group 1991-9. Report EUR 15091, European Commission.

17 Umweltbundesamtes (2013) Richtwerte fiir Methylisobutylketon in der Innenraumluf. Bundesgesundheitsbl 56: 148—158.
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#2—6 FAEMHHDOAE (BYEERE) AFAAITFALTI I ZD2
J7ALEE 18 19 20 21 22 23 24 25
] \ \ e | B - VIR | [EE - T
AHIHERIE Vi AGOF sENZE%] M DFG (MAK) | 7 v ~—7 BT A5 ) AN MKE%@E% A ﬁj@jﬁ;ﬁ R ﬁﬁ%ﬂﬂﬁ i
vy
A4 2013 1996 2017 2017 2001 1984 2008 2018
X —F7E — Pélglllleprs ; ((11997%7)) IO LCI Tyl £(1987) ACGIHT?VTWA' — NTP (2007) NTP (2007)
= - . ;{ _ “ _ _ _
T b b 7y = Syubewua| b REHBE) SybhewwR| Ty ke
7@%; /:590 SHHFH? WEHRE 6 B 7 5 IR - 104~105 JEM | 104~105 FEH]
W FE R L - ‘ ) ) — 15 A 8 IFRE/ A (6 Wffdl/H . 5 /(6 WeRd/A . 5 A/
Eb -7 HE (6 WFHI/F) i) i)
Ty ME FEE R Ty b BRAR — WS > ORE NPy
Ty RARA Y - ORI, B ORI <0 A RFOLE M %f AR
k R b SRR - KT, R, - BB, A0 s LRI
S DN R ORI Aoz | HD Y LI
7 v M NOEL —
N(L)OAEL — . 5 OI\E’OPEL s — N(zﬁﬁ% ﬁ;ﬁg’m — LOAEL 450 ppm | NOAEL 900 ppm
ppm
1,000 X 6/24 = 250 B 900>6/8 =675
HGRE A - — — ppm L5 4307 6724 > 377 = pp.
(1,026 mg/m®) 80 ppm (VR 2 IRF ]/ 7 (B IS
’ g )]
dosimetry ffi1E — — — 1 — — —
R EHMED 10 23 B B 3 50 ppm (205 —
POD o R A U 1,026 mg/m mg/m?) 80 ppm 675 ppm
I B B B 300 (UF 3. UFy| 100 (UFs 10, UFL — 1,000 (UFA 10, 100 (UFA 10, UF{
ARSI 10, UFpg 10) 10) UFy 10, UFL10) 10)
3 mg/m 12 mg/m’ 50 ppm (200 0.08 6.75
| Sy ; ; ; mg/m S 2 DT ppm .08 ppm 75 ppm
U 2 7 G fiE 4.0 ug/m 20 ppm (82 mg/m®)|  0.83 mg/m (1026/300 = 3.42) (R @x) O A mg/m) (033 mgm®) | (675/100 = 6.75)
i 90% Dt kR 0.83 mg/m? % HL|US EPA (IRIS)% 51| 205/1.5/100 = 1.37 | A EHEME S L | BEOFHmIL | —RiHMEZ
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k2 AUNANAY- IR TR L ALTHE |mgm?&Zeb, B FlxEL Lk | MOE CT%Efi 6.75 ppm
J (Attention TV AT ZEF KRN —ZADFHM | T, TP EoR | GHE % H TG E 2
Value P 90) % L il B REWE| Bnb] &L [ HLTWA ACGIH @ TLV-
DIl LT3 D, BEET | pEEEnT | W) TWA 20 ppm &
[AYAA LTW5

UFa: fE72, UFy: fE{AZE. UFs: 18VEERZEM E. UFL: LOAEL—NOAEL, UFpg: 7 —# X—AARE. UFsg: s2ZBOEIEE . UFe: b7 o @z 4], UFt:
fEE A (8N ANME)

Phillips RD, Moran EJ, Dodd DE, Fowler EH, Kary CD, O'Donoghue J. (1987): A 14-week vapor inhalation toxicity study of methyl isobutyl ketone. Fundam Appl Toxicol. 9:
380-388.

Geller I, Gause E, Kaplan H, Hartmann RJ. (1979): Effects of acetone, methyl ethyl ketone and methyl isobutyl ketone on a match-to-sample task in the baboon. Pharmacol
Biochem Behav. 11: 401-406.

LEE

18 AGOF (2013) AGOF Guidance Values for Volatile Organic Compounds in Indoor Aiir.

19 DFG (1996) Hexone. MAK Value Documentation. Lieferung

20 Danish Environmental Protection Agency (2017) Risk assessment of hazardous substances in the indoor environment of cars - a p ilot study. Survey of chemical substances
in consumer products No. 154.

21 Health Canada (2017) SUMMARY DOCUMENT Indoor Air Reference Levels for Chronic Exposure to Volatile Organic Compounds. Health Canada, Ottaw a.

22 Ontario Ministry of the Environment (2001) ONTARIO AIR STANDARS FOR METHYLISOBUTYL KETONE.

23 HARPEEMAETFRTRIREETZE S (1984) A FINVA VT F NN ko, FEERAATHEE 26(4): 237.

24 BRERA (2008) {LFEME DR Y RV §Hli: ATFNA Y TFNT b B 6k

25 JEAGHEE (2018) A F A Y TFN b U AT FMEE (%) .
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#K2—T7 BMEEEBICHETLIAENRHME ATFAALYTTFNAT R
TJ74ILES 13 15 16
A A <5 ACGIH EU ECHA (DNEL) EU MR 75 R 5
A4 2009 - 1991
X —Hte Silverman © (1946) EU O K Armeli ©(1968)
iy =N b EE) b MOTEE)
N B 20~30 43/H/3~12 » A
R 15 A1 BAE, 5 4 ¥ TIRB
TV RRA > b by N - PR 55 & RO IR
12 NDRH-75 200 ppm LOAEL < 100 ppm
N(L)OAEL U % 5 % 50 ppm (208 mg/m?) (410 mg/m?)
ELGEIR R A — — —
dosimetry ffj I — 10 m*/6.7 m? —
N 310.4 mg/m? -
POD (208X 10/6.7 = 310.4)
A FEEREL — 2 (UFu 2) —
B 155.2 3
U 27| 75 ppm (307 mg/m?) a1 > /22551/ 52 50 ppm (208 mg/m’)
ik

T MERRFE A IE . UFL: LOAEL—NOAEL. UFpg: T B R— AR
Tt EomRER] . UFt EERA GERAME)

UFa: f#75, UFn: {E{ARZE, UFs:
UFsg: 22O ESEE, UFce: 1

Silverman L, Schulte HF, First MW. (1946): Further studies on sensory response to certain industrial solvent
vapors. J Ind Hyg Toxicol. 28: 262-266.

Armeli G, Linari F, Martorano G. (1968): Rilievi clinici ed ematochimici in operai esposti all'azione di un
chetone superione (MIBK) ripetuti a distanza di cinque anni', Lav. Umano. 20: 418-423.
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4. 72 )EET-n-TFIL (DnBP) (CAS 84-74-2)

e, RAEGREE O—ikErE, AR AR, Bl rEEERICE T MAIISA LN TE
0. FEMAMEL E‘é?‘é%ﬂﬁ%ﬁ%%hﬂ\érﬁ: L%@zﬁfﬁmﬁﬁf X7 otz FMRAME
ZRTROMOFEHL L BB AMERBR THEL TN D, Lz»L BRI EEORER RS Rz
PERIFEAETH ST Z ED, BRAMENBEL 2 2 HEHITERVNEEZ BN D,

EU (3R AETMED IBIZE L, 7 X g-2-TF /L~F //1/7‘;&0)75'11/&117/1/*’5

GrafE) EELELEELTI%UELEHET 2B HFEOEM~ORMEHH L TS

E N OFEMRERT I B W CRRIE SN2 7 X VR Y 7 F )L OB MR $ 5 U A7 nﬂﬂﬁfﬁ
OWMEEZFR 2 — 81T, AMEREIZHT H2WMADY X7 FHIMEIXE G RroTe, ROT
BeAMZIL, Mt OEFEE®RZ R LA, SRadllImMIcH T 5=y DHh e L,

X DOWNTHD & 18D U X 7 FHlfE TIE Lee 5(2004) DOIEARID HFEZFLINITRE
A5 Li=T v s oA AR, Gamer 5(2000) (BASF 2000 £ OFKiLtH V) D 28
AR Z > b OFEER/ SEBIC IR LB RN SEHA SN TR Y | B I r~DRE, %E
IFKGEMA~DORENR T FARA » MIBEA I TWe, 7ok, BNERIREREEN SR
L= EEEEED ) 27 FHETIX, Gamer 5(2000)D 45 520 NOAEL 7% 509 mg/m?
Th o Tz ERFI S TNTER, )%Fﬁ%ﬁ%i.“@ LOAEL 1.18 mg/m* IO W IR N R v o 12, =

WNZELIREEFREHE O BB L OBRIZIX, 20X 572%[1%%?%%?% L AREMERN R S, &
PED Y 2 7 FHBEIZ SV TE %U\Ha% R U CRRE LI HHIES Do Tz,
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#2—8 AEMIHEAR (BIERTE)

THENVERT T T FD1

771;.;”’% 00 14 16 17 18 19 22
2 ) oA i He g ]
A At B <5 imlﬁ/gg?ﬁﬂ IUH M ACGIH EU U 2 75¥fi | EU ECHA (DNEL) EU SCOEL M DFG (MAK)
A A 2019 2015 1966 2004 — 2016 2013
BASF (2000)
X —ise Lee ©(2004) Lee ©(2004) — Gamer 5(2000) Lee ©(2004) Gamer ©(2000) | (Gamer & 2000 &
[ L)
EL7pi VA A 7w b — 7w b 7w b VA AL 7w b
s e o — 28 HFH e 28 HH 28 HfH
E 2N RG] ¢ ¥ 7y A/ * XY 7 N 4/ * ¥ 7 N ~
BRI WEIRSN - B | AR - 3L (6 B[/, 5 AAE KEIR - 3L (6 WR/H . 5 HAEY6 /A . 5 A/
v e e KRR DT AR e ass — SRS KA D e s MEBHOA LA, B
SIGERE - o wiwk, weo | T | ERHOM | RERHIOBY
kS e figtk bk Jik
N(L)OAEL ngg;ja; LOAEL 2 mg/kg/day - LOAEL 1.18 mg/m*|LOAEL 2 mg/kg/day| LOAEL 1.2 mg/m* | LOAEL 1.18 mg/m?
T ¢ W 78 ~ B = B B B B
E
dosimetry  fifj B B — B B B B
E
TDI 0.005 mg/kg/day 1.74 mg/m?3 — ; 1.74 mg/m3 B -
POD (2.5/500 = 0.005) | (2X1/1.15 = 1.74) 118 mg/m @X1/1.15 = 1.74)
e 500 (UFa 10, UFy| 75 (UFA2.5. UFy — 27 (UFa3. UFyu3. | 75 (UFA2.5, UFy B B
TR 10. UF.5) 10. UF.3) UFps 3) 10, UF.3)
0.017 mg/m? -
U A 7 3FAf | (0.005 mg/kg/day X 0.02 mg/m? 3 B 0.02 mg/m? 3 3
i 50kg/(15 m) = | (1.74/75 = 0.023) > mg/m (1.18/27=0.044 | (| 74/75 =0.023) 0.58 mg/m 0.58 mg/m
0.017) mg/m’)
R e2ZEB2 | EUECHA © IR L FEEORTE | WABERFOR | 1mgm® K Th | AT
@ TDI ZWy A#t | DNEL #&M L | NOEL ##%EJ | 2% MOS Tif ¥ 1/(1.15 FUSEEE N 2200 | 7o Y U EE
s H(e hOIRE TIE, DIZIEA 7 | Al m¥/kg/day) (X7 | EZDNRDE | TEBELRD
K 50kg, 1 A7~ F—Z LRV | HEEOREE | 74 M, L. LOAEL ®f) | = & RRIGH
0 ORE 15 ERHME STV | BZ oW T 1/2 D 0.58 mg/m® | £R137 7 > R T
m? & LT AR L5, @iENE | NOAEL 509 % OEL |ZfRE bHol=Z L. 058
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&) <TEHBIC2 B | mg/m’ TR, mg/m® T 7T
LOAEL OfEIF#E A I3 & A kPG & oY LT
EH O N E ) L7-aHli oD 7= EEBE L, 058
fiE CONEBEEY TS A mg/m* (0.05
FHIE LTV ppm) ZEXIE
B%FIT EU O

U A7 Gl & &
SIHLTE2HE
27 NOAEL 509
mg/m? (Gamer et
al. 2000) % RO
LTWaDHR, F
TR % LOAEL
1.18 mg/m3 {Z-D
WTIEEER L T
[AYAS” Y,

UFa: FiZ=, UFn: {E{£Z2, UFs: 18PERZEM ., UFL: LOAEL—NOAEL, UFpp: 7 —# N—ARJE, UFse: EOEIERE, UFc: k72 & O E LM, UFt:
MR A (D3 AME)

Lee KY, Shibutani M, Takagi H, Kato N, Takigami S, Uneyama C, Hirose M. (2004): Diverse developmental toxicity of di-n-butyl phthalate in both sexes of
rat offspring after maternal exposure during the period from late gestation through lactation. Toxicology. 203: 221-238.

Gamer AO et al. (2000). Di-n-butyl Phthalate — Subacute inhalation study in Wistar rats. 20 Exposures as a liquid aerosol. Confidential report from BASF Aktiengesellschaft,
Experimental Toxicology and Ecology, Ludwigshafen/Rhein, Germany. Project No. 4010486/98063, dated February 09, 2000. FE/ABH (ATFAH)

BASF AG (2000) Di-n-butyl Phthalate — Subacute inhalation study in Wistar rats. 20 Exposures as a liquid aerosol. Project No. 4010486/98063, 09 February 2000, BASF
Aktiengesellschaft, Experimental Toxicology and Ecology, Ludwigshafen/Rhein, unpublished report. ~ (Gamer AO et al. (2000) & [ LU, )

SCER

00 BTGB (2019) > 7 DR (BNZERIGY) MBEICET 2 BEtah s SHE 523 FETOELH.2019F 1 A 17 H.

14 DEQ (2015) CHEMICAL UPDATE WORKSHEET, Di-n-butyl phthalate.

16 ACGIH (2001) Guide to Occupational Exposure Values, DIBUTYL PHTHALATE. American Conference of Governmental Industrial Hygienists, Cincinnati.
17 EU (2004) dibutyl phthalate. European Union Risk Assessment Report, E 1st Priority List Volume, European Chemicals Bureau.

18 ECHA D X%§3M)'E 7 — 4 ~X— A Dibutyl phthalate. http://echa.europa.eu/information-on-chemicals/registered-substance

19 EU SCOEL (2016) Recommendation from the Scientific Committee on Occupational Exposure Limits for Di-n-butyl phthalate. SCOEL/REC/143.

22 DFG (2013) Di-n-butyl phthalate. The MAK-Collection Part I, MAK Value Documentation. Lieferung.
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#2—-8 fAE

AP R (TR ER)

THENVERT T T FD 2

774 ILES 25 28 29 18 20
A B A5 VA et/ PEFER B B ZEEER EU RAC/SEAC EU ESFA CEP /$3% /L
BRNIES 2017 1996 2014 2017 2019
F—AF5E 7 > ~—72 DNEL ACGIH 1991 Lee ©(2004) Lee ©(2004) Lee ©(2004)
e — t k 7 v b 7w b 7w b
HREEIR L — I T TEARI - BRELI VLRI - LI PEARIY - BRELI
o eas o _ RAEPREIEE OFT | MR OTEREE, FLR D T A NPT
TV RHRA b Bl o 7y Ko ARH mr e e AR
8~15m?
N(L)OAEL - (o7 & L — |k LOAEL 2.5 mg/kg/day LOAEL 2 mg/kg/day LOAEL 2 mg/kg/day
& DIREIRER)
SR T IE - - - - -
dosimetry /i 1E — — — 4 4
Yy (allometric scaling factor) (allometric scaling factor)
POD — — 2.5 mg/kg/day 2 mg/kg/day 2 mg/kg/day
e e - - 500 (UFa 10, 300 (allometric 4, UFa2.5, UFu |200 (allometric 4, UFA2.5,
FHERERH UFy 10, UFL5) 10, UFL 3) UFy 10, UFL2)
=7 3 0.005 mg/kg/day 0.0067 mg/kg/day
U 27 Gl g 6.7 ng/kg/day 5 mg/m (2.5/500 = 0.005) (2/300) = 0.00667) 0.01 mg/kg/day
2 ] OW AFEEL | —HF2EI 20 ppm DIREES G- 7L 1.5~ éﬁﬁ%iﬁﬁ 1B ~D47¥ I8 | DEHP @ U A 7 FEliifiE
& (KEYH72Y) Eastman Kodaky f1: | 3.0 mg/kg/day T o7& L, | T 55l Z DK, DBP Oftth | 0.05 mg/kg/day (ZH~T
ZHWTHEANRE | 225 ACGIH @ 2GR OMEFEY )5, | IZDEHP,, BBP, DIBP D 4ff | X1/5 DfETHDH Z &
s DYRA7 ZFHliL | TVL ZBSCHE | 2.5 mg/kg/day & L7z DT HXNBRT AT Ve EREL | b, 7XNVEBERYTF LD
i TW5 ST, Gamer ©(2000) % it L C TO1%LL EETeREMOFEM? | RPFEZ5 LTI —
WDHH, RITEEO LOAEL | RS 5 Z &t/ otz TDI z 54 % 2 L AR
1.18 mg/m3 {2 >\ CIEE#E L RInTnb
TR,

UFa: ffi7E, UFn: fE{AZ, UFs:
JEEFEA (B8 AME)

[EPERRFEM IE, UFL: LOAEL—NOAEL, UFpp: 7 — % X—ARE, UFsp: WO EIEE, UFc: TH7e EomdEszhEM, UFt
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25 Danish Environmental Protection Agency (2017) Risk assessment of hazardous substances in the indoor environment of cars - a p ilot study. Survey of chemical substances
in consumer products No. 154.

28 HAPEEMAFDSHRIBESRES (1996) 7 ZNAEY 7 F )L, pEEE/ESHEEE 38(4): 153-155.

29 BN EEEES (2014) 7 XY 7 F L (DBP) . gl - BERELIERHN E.

18 EU RAC/SEAC (2017) Opinion on an Annex XV dossier proposing restrictions on FOUR PHTHALATES (DEHP, BBP, DBP, DIBP). European Chemical Agency.

20 EFSA (2019) Update of the risk assessment of di-butylphthalate (DBP), butyl-benzyl-phthalate (BBP), bis(2-ethylhexyl)phthalate (DEHP), di-isononylphthalate (DINP) and
diisodecylphthalate (DIDP) for use in food contact materials. EFSA Journal 17(12):5838.
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5. 7% )LF-2-TF)LAX)L (DEHP) (CAS 117-81-7)

e, RAERER O—iENE, AR AR, Bin - EEME. BRAMEICET 2 mEN

BFoTERY ., FBAME _Ob\ﬂiit VxR T AT IRANZALPEEEN TS,
EU 134G AFMED IBICHHE L, 7 XV 2-mF )L A~F LR ED T H VT AT )L
¥ (Gt 4 ) kéﬁoﬁtéitm 1%L AT 2B aFEOFEM~OFHZHHI L T D,

ENA ORI IC B W TRRIE SN2 7 HVER-2-= F )L~ 2 )L DB MEIRGE IR 5 U
A7 FHIEOME 23 2 — 91T, SRR T oW AD U 2 7 FHIEIEAG &7 ho
Too RO TEARIMNTIL, ﬂ‘r—ﬁn@mhfﬁ%&%r L2y, R#ElIRIICH TS 52— D H
L7,

F MBI ONTHD & 18D Y X 7 5l Tl Christiansen 5(2010) DOUEARIH &2
N DTG LI T > N ORI A TERER, Wolfe ©(2004)0 3 AR ORE R 1%
SEHHINTEBY, Wby RRA > MIEMSEICREE LB Th 7=, — 5, Draft
Td DM, ATSDR (2019)i% Kurahashi ©(2005) & Ma 5(2006) (2 X DEEALZ DT »~ MZ 3~9
T ABRE TR U7 B D, T A MAT v LERERORN, Mo RAMLE: T FR
A > hZ & > TLOAEL % 0.3 ppm & L T Minimal Risk Level Z & LT\ 5, ENZEXEE
REHEA SR LML REB SO U A7 3HliE TlX. Kurahashi %(2005)75’1#‘?5(’) ELIZRA
WREE OFRIEM AT ST e o lz, BENEXKREREMEDO RE LOBIZIX, Z0k)
RN LB TR TC & D AfReE D R ST,

BMED U R 7 FHIEIZ OV TR, W ABREE & %512 BRE LTI oo T,
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#2—9 AEMIHEAR (BIERTE)

T HENVERD-TF NF L D]

771;5_,“’% 00 12 1 16 18 20 23
] Nz S \
PR A BA <5 ﬁéf Sk ATSDR SUH UM ACGIH EU ECHA (DNEL) | 7 DFG (MAK) Fow—7
FEAh A 2019 2019 (Draft) 2015 1964 — 2014 2017
%—#F%  (Christiansen ©(2010) Kurﬁlfsg(;g%os) Carpenter & (1953) — Wolfe £(2004) Poon 5(1997) | 5+ ~—2~ DNEL
B 7 vk Z v b FELEy — 7 vk 7k —
N - BEFLI% 3~9 \ o e
gEks | e Ly | DRSO | e s - 3RS | 90 H RS -
(6 WfE/A . 5 A /)
mEOT A K A
- e F(HE) D> AGD H | T u v LFE%ER .
=RV G [T = e = Wk Ny % ! N D
SO ks | o, B | SRR - HEBL AR s -
BRI M & R D %AE -
D Bk
LOAEL 5mg/m’ (0.3  LOAEL 19 B NOAEL 4.8 NOAEL 3.7 B
N(L)OAEL NOAEL 3 mg/kg/day ppm) me/ke/day me/ke/day me/ke/day
0.05 ppm FEE AR EDT-
i i 0 :
I8 e 5% B — (0.3X6/24%5/7 = — — — Dy . —
iE 0.053) X7/5 T 5 H Mgz
ime
dosimetry i B B B B B B
iE 1/4
6 mg/m?
TDI 0.03 mg/kg/day _ 4.2 mg/m? (3.7X7/5X1/4%0.5 _
POD (3/100 = 0.03) 0.05 ppm 19 mg/kg/day 48X 1/1.15=417)|  X70/10/0.75 =
6.04)
300 (UFA3. UFy 33 (UF4 2.5 ,UFy
. . 1,000 (UF4 10, ’
resrg | 100U 01)0 UFn 10, o (U 10 ) - 10, i 21 -
UF. 10) MO TS UFc 1.33)
o 0.1 mg/m? 0.0002 ppm 0.07 mg/m?
J =z a\/ 3
é 7 W] 0,03 me/kg/day x 50| (0.05/300 = 0.00017|  (19/1,000=0.019 5 mg/m’ warm 2 mg/m’ 50 ng/kg/day
- ke/(15 m*/day) = ppm 0.019X70/20 = : :
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0.1) =0.003 mg/m°) 0.0665 ?)
BMEZERES | PHOMRL & L | USEPA(IRIS)D | &EEFERK/ND | WABRERFOMR | 7/5 : BRI A 68 | 2 B o AFEEL
O TDI ZW A# | TRELTWS | RID ZWAME | oFMHITRvE | #1115 14 : FEROAERR | & (&Y=
B(b FoOKEH LTRELTE | L, %okt | mikgday) 17 | 205 : &AW | v) Z2HWTH
50kg, 1 H¥%7= V. KE70ke, | NLxHm/MET D | 7V M, 70 KE (kg) | NWIREDOU X2
O DM 15 MR & 20 m¥/day | & LT, Smg/m3 | UFc 1.33 i7fit | 10 : P& ZEHEL TV 5
m’ & LT AL HARGET 5 & HELTE @ DNEL B D | (m*/day)0.75 : W
s ) 0.0665 mg/m3 & D, TEMGFE | BETHY . k| AR
Kurahashi ©(2005) BT D, filck eS| AODNEL{EIEX | MAK fED 2
< Ma 5(2006)D MERE TR | U ETIER % 1.33 (100/75 mg/m? (295 7=
RIS ST L7zt EEb |0, %) L720.17 DI 3 i 4
[AYA4 nd, mg/m?, ThRTHEND
05, BIMOR
file SEAR I D Rk
X722 o 7=,

[N

UFa: fli7%, UFw: E{RZ, UFs: 18MERZEAE, UFL: LOAEL—NOAEL, UFpg: 7 — % X—AARJE, UFse: WO EEE, UFc: ii7e Eo s MHERN, UFt
JEEIRA GEMRAME)

Christiansen S, Boberg J, Axelstad M, Dalgaard M, Vinggaard AM, Metzdorftf SB, Hass U. (2010): Low-dose perinatal exposure to di(2-ethylhexyl) phthalate induces anti-
androgenic effects in male rats. Reprod Toxicol. 30: 313-321.

Kurahashi N, Kondo T, Omura M, Umemura T, Ma M, Kishi R. (2005): The effects of subacute inhalation of di (2-ethylhexyl) phthalate (DEHP) on the testes of prepubertal
Wistar rats. J Occup Health. 47: 437-444.

Ma M, Kondo T, Ban S, Umemura T, Kurahashi N, Takeda M, Kishi R. (2006): Exposure of prepubertal female rats to inhaled di(2-ethylhexyl)phthalate affects the onset of
puberty and postpubertal reproductive functions. Toxicol Sci. 93: 164-171.

Carpenter CP, Weil CS, Smyth HF Jr. (1953): Chronic oral toxicity of di-(2-ethylhexyl) phthalate of rats, guinea pigs, and dogs. AMA Arch Ind Hyg Occup Med. 8: 219-226.

Wolfe GW, Layton KA. (2005): Diethylhexylphthalate: multigenerational reproductive assessment by continuous breeding when administered to sprague-dawley rats in the diet.
TRC Study No7244-200. NTP-RACB-98-004. NTIS/PB2004104000. (2003 4-X° 2004 FE-DO#EZIIAFTE R0 o72,)

Poon R, Lecavalier P, Mueller R, Valli VE, Procter BG, Chu 1. (1997): Subchronic oral toxicity of di-n-octyl phthalate and di(2-Ethylhexyl) phthalate in the rat. Food Chem
Toxicol. 35: 225-239.

SCER

00 BTGB (2019) > 7 DR (BNZERIGY) MBEICET 2BetahMsEE 523 FETOELH.2019F1 A 17 H.

12 ATSDR (2019) Toxicological Profile for Di(2-Ethylhexyl)Phthalate (DEHP), Draft for Public Comment. Agency for Toxic Substances and Disease Registry, Atlanta.

14 DEQ (2015) CHEMICAL UPDATE WORKSHEET, bis(2-Ethylhexyl)phthalate.

16 ACGIH (2001) Guide to Occupational Exposure Values, DI(2-ETHYLHEXYL)PHTHALATE. American Conference of Governmental Industrial Hygienists, Cincinnati.
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17 EU (2004) dibutyl phthalate. European Union Risk Assessment Report, E 1st Priority List Volume, European Chemicals Bureau.
18 ECHA DX/ 7 — % ~X— A: Bis(2-ethylhexyl) phthalate. http://echa.europa.eu/information-on-chemicals/registered-substance

20 DFG (2016) Di(2-ethylhexyl) phthalate (DEHP). The MAK Collection for Occupational Health and Safety 1(3): 1743-1790.
23 Danish Environmental Protection Agency (2017) Risk assessment of hazardous substances in the indoor environment of cars - a p ilot study. Survey of chemical substances

in consumer products No. 154.
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#£2—9 AEMFHMOER (BMHERE) THXARB2-=T AT ED2

274 ILES 26 29 27 18 19
Btk PE¥ERM AT JE554 - U 27 5 RWZEETER EU RAC/SEAC EU ESFA CEP /X% /L
A A 1995 2013 2013 2017 2019
—i5e ACGIH 1991 Christiansen ©(2010) Christiansen ©(2010) Wolfe ©5(2003) Wolfe ©(2003)
EULZEE t k Z v b 7 vk Z v b Z v bk
LN S8 IR - L SERRE - LY 3 AR 5 3 AR 5

e g RIYHRER, PR RO | () D AGD &f & 4 | 7)) D AGD &k & 4 e g s e g s
ek R L BT T LD ST RO FISR AR FiSR AR
0.7m3
N(L)OAEL (o7 % L— K & DI NOAEL 3 mg/kg/day NOAEL 3 mg/kg/day NOAEL 4.8 mg/kg/day NOAEL 4.8 mg/kg/day
/\Hzi'% %)

ELAENER R A 1 — — — —

dosimetry ffi1E — — — 4 4
Yy (allometric scaling factor) (allometric scaling factor)
POD — 3 mg/kg/day TD(I;/)i%% I:go/ 16%/)(1 ay 4.8 mg/kg/day 4.8 mg/kg/day
e R o 100 (allometric 4, 100 (allometric 4.,
N 10 (UHA 10) 100 (UHA 10, UFy 10) UFA2.5. UFn 10) UFA2.5. UFn 10)
1.8 mg/m3 0.034 mg/kg/day
Y 2 2 #AfE 5 mg/m (3 mg/kg/day X 60 keg/(10 0(-30/31 (I)‘agikg/ g;)y (4.8/100X0.7 = 0.0336) (2-3/51 gz)g/: kg/ gzg)
m®/day) X 1/10=1.8) ' (0.7 IFWIAH IEFR ) ' '
T TR OFE R TIL, 5B OIRE 60 kg, 57 [Kurahashi ©(2005)%° Ma & | A=5E%AE N 1B ~D4y | DEHP ® U A 7 FHIE
DEHP [ MK FMEOEEIC | RN O E 10 m® | (2006) DWW ABRZERER O FEIC B9 2 5H, 0.05 mg/kg/day % 1 & L
B+5EL, ACGIH & | & L THAHRK RiZ5I HE TV, :O)fﬁ%\ DEHP DA T. DBP, BBP, DINP
sz A CAE AR E L TV D, \Z. DBP, BBP. DIBP ?D RPF ZZE4 5,
K 72 %5, ACGIH Ofil3# D AT 7 X AEET A | 0.1, 03 ICREL. /L
r IV & LT 1964 4 TN AEEEET01%LL | —7 TDI T4 % =
ICERE SN 2 M FEOEMOBERNEIR | EPAREINLTND
i, SNDHZ Lotz

UFa: fliZE, UFy: {E{KZE, UFs: 18MERRFZAIE. UFL: LOAEL—NOAEL, UFpp: 7 — ¥ X— ARG, UFsg: B OHEIERE, UFc: it/ & oE sz EEM, UFt:
fEE A (8N ANME)

LEEKE
26 AAREEMAEFESHRIBESTZES (1995) 7 XY 2-TF )L~F3 /L (DEHP) . pE¥fAAHEE 37(4): 150-152.
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29 JEAEE (2013) 7 HAERE R Q- F L~F L) (DEHP) . W11 U 2 7 3EliE, No.68 (F1H) .

27 BIWEEEES (2013) VX NVERE A (2-=F L~F L) (DEHP) . 25H. « 20 ERTf &

18 EU RAC/SEAC (2017) Opinion on an Annex XV dossier proposing restrictions on FOUR PHTHALATES (DEHP, BBP, DBP, DIBP). European Chemical Agency.

19 EFSA (2019) Update of the risk assessment of di-butylphthalate (DBP), butyl-benzyl-phthalate (BBP), bis(2-ethylhexyl)phthalate (DEHP), di-isononylphthalate (DINP) and
diisodecylphthalate (DIDP) for use in food contact materials. EFSA Journal 17(12):5838.
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6. /77— (CAS 124-19-6)

AKEBEA OFMHEERITEFICTRONTE Y, atEmtE, B rEEM, EayEME, 28 3
[ R i e A ik D s 3 1 ﬁéhé&&f%oto%W%%ﬁ&%ﬁﬁ@&ﬁﬁ%&éﬂt
Fn i (Federal Register December 20, 2000) & 47 % F— /L OHEMERERGE R & L CRtdi S v
TWET T e RIBEY (Cs~Ci) DHLOTHY | KO0 DUNOFHER TR ADY 27
S DR EN I SN, WTFh b 7 ¥ F— Lo & F— L RFHF—/L D% R
DL D THoT7,

ENA ORI IC B W TRRE ST/ T — L DIEMIRZE IR 5 U A 7 2l o2
FR2—1 0177, SERECHTLIWNADY R 7 FHIEIXSG DR oT-, RO T EAM
FMZIE, R OEFEEREZ R LD, RHEIEEMNICH T o =YD b Lz,

F I ONTHD &, BED Y 27 FIETIX EFEDO L DI T FF— o &) —
e RTFIF =V OHRIZESS D ThH o7z,
MDY 27 FHIEIZ DOV T, AR 2 X RIC L THRE LI-EBIIE 6o T,

- 335 -



#2—10 FHAHEMHMOAER (BEERE) /27—
274 ILES 00 02 04 05 10 12
P AR BE S N2 KR EE RS HE EU LCI e BNZEESREHIE TUw—7 EU ECHA (DNEL) AGOF EHNZER
FEAh A 2001 2013 2009 2004 — 2013
OECD (2005), Union
e THF—= (TFN Carbide Corporation. on P Cm gy g _
F—F5E US EPA (2000) FAFE F) DB (1979,1980) RUBF=LORER | T AT — A ORR
72 F— )L DGR
EL7pi VA A 7w b Ty b, AX ~ 7 A 7w b ek
. p 12 &[] 13 &[] ,
H /\X N N - Mz -
R ER IR DL 12 RN &S (6 HERE/ B X5 A /) (6 W51/ H X5 F /i) 90 H IR 5
I ? 7Y B R LA - pEn L R4
50 ppm LOAEL 125 ppm . NOAEL .
N(L)OAEL | NOAEL 12.4 mg/kg/day (145 mg/m?) (363 mg/m?) 1,409.7 me/ke/day
(363 X 6/24X5/7
E I J— J—
TELAERER R A 1 5.6 (24/6 X7/5) _ 64.8 mg/m?)
dosimetry i B B B B B
E
612.9 mg/m? e o s
POD 12.4 mg/kg/day 145 mg/m? 64.8 mg/m> (1,409.7 X 1/1.15 X %ﬂ%‘g”%zll?/% L
50%/100% = 612.91) H
R 1,000 (UFA 10, UFy [224 (5.6. UFH 10, UFS| 400 (UFA 1, UFy 10, B 100 (UFA2.5. UFy 10, B
& 10, UFs 10) 2. UFDB 2) UFs 4, UFL10) UFS 2, UFL2)
0.041 mg/m3 0.9 mg/m? 3 3
Y A7 FEE | (12.4/1,000%50 kg/(15 | (145/224 = 0.65 (IEYSI/ 40%2: rggl/glz) 3.4 mg/m? 1 269'11 /;‘(1)%”: 6.13) 19 pg/m?
m?/day) = 0.0413) 0.65X1.39 = 0.903) ' : : .
NOAEL | imﬂ@:ﬁr 8~ | 145 mg/m® Z KRR | F—MIRIZTTF LT | X FF—ADLCl | F—WRITRTHF |90%DE FBRRKE
12DOT7 VT NIES | 25224 THRLEE | L7 b RORBR, B%& 2D E EHEH, — /L DFER U 72
mThHo ., NOAEL %7 % F o LI RWILIZ UFL10 &3 | v % F—L D LCl | WAL E R DIRH (Attention Value P 90)
= DIREWOED, U722 mg/m? % 5% ED BARR 7B HNR | 1/(1.15 mP/kg/day) 1% | ZHLDTIZfE
B, Federal Register INna~FH e | & DLUTAEA, 7 7 4V M,
BB | octanal | X FIDLyf-ELL @# ESGE | 7‘ ﬁs 50%/100%1 L% 1 DOW
ELTCOHID X 5 (1.39) CTHEL09 Es=tzg2 e L ONRLINES
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7253, mgm’ %/ FF—n | H éﬁ’bé ?E)@'Cb‘b DEIEZTRT,
b FOKE 50kg, 1 | OLCIfEE LTW D, KUEICBIT DR

HXY7= 0 O E 15 | 2, PRI iﬁﬁ% h

m® & U TR AHE, RN E LT D,

UFa: Fli7E, UFn: A7, UFs: 18PEBRERAH E. UFL: LOAEL—NOAEL, UFpp: 7 — ¥ ~N\— ARG, UFsg: WEOEERE, UFc: 7 EomEszEMN, UFt: fE
BAA CEBRAE)

US EPA (2000): Notice of Filing Pesticide Petitions to Establish Tolerances for Certain Pesticide Chemicals in or on Food. Federal Register.
December 20, 2000; Vol. 65, No. 245: 79834-79839.

OECD (2005): SIDS Initial Assessment Report for 21th SIAM. n-Valeraldehyde. ( R OF%E CE TER M S AU 72 ARILSCHR)

Union Carbide Corporation. (1979): Unpublished study. Carnegie-Mellon Institute of Research Report 42-50., dated June 11, 1979. (SIDS
T LOAEL & LChIEsh7si),

Union Carbide Corporation. (1980): Unpublished study. Butyraldehyde. Twelve-Week Vapor Inhalation Study in Rats Bushy Run
Research Center Report 43-61, dated September 17, 1980.  (SIDS N C NOAEL & L CHIH I TV =41

j(i

00 r&% FEE (2001) >y 7 DR (BERNZELIGY) REICET RS RSEE—FH 6 BILUE 7RO FE L H.2001 47 H 5 H.

02 EU LCI (2018) Nonanal, Agreed EU-LCI values.

04 Umweltbundesamtes (2009) Richtwerte fiir gesattigte azyklische aliphatische C4- bis C11-Aldehyde in der Innenraumluft. Bundesgesundheitsbl 52: 650—659.

05 Ministry of the Environment Protection Agency (2004) Emission of chemical substances from products made of exotic wood, Mapping of Chemical Substances in
Consumer Products. No. 49.

10 ECHA OX§KW)'E 7 — & ~<— A: Nonanal. http://echa.europa.eu/information-on-chemicals/registered-substances
12 AGOF (2013) AGOF Guidance Values for Volatile Organic Compounds in Indoor Air.
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7. §4 7/ > (CAS 333-41-5)

EWNA CEIEERSNTZAE) D REBHITHDLZ D7ty FOFEERIE S TWH
DN, TOIFEANENIEARTH Y, BEROBE GHM) HEECTIER S L2 Y 2 7 FHISCERE D
ERERIRE 72> T D,

TAT V) AKX DEREEL, RMERE OO =2 227 7 —8 (ChE) IEMEHE & ik
JERTH O | BBAME, HAFBETRD N T, BEFEFEELMEE R LEFRNEBZL
nCTnb, —7, TARC (2015) I3YEAEBE LB LA M L AN ET U AR L E LTH
ATV % 20ICHDELTEY, FOLICLTE-MISEBRORNENRAMEDEER Y 27
FEA & FEhE S D A A R U2 Rl B IR 12 2 0o T2,

EANA DT B W TRIE SN EA T2 7 o OEMEREICT 5 U A 7 T O E 4
#2—1 LITrd, AMBREICHT2WAD Y 27 FMIEIZE SN ho 7o)y, B LEEES
DU RTFMBEICGRE N D -T2 D, £2—1 210077, RO FEMIMIL, T—ZEDE
R WA R LD, SRHITEMICH TS 2 =Y DHh L L,

X —RIZONTHD & BYED Y 27 FHIETIZZ v MZ 21 HEWR AR L7z 2 03B
fE 5 (US EPA 3k #3% 2 MRID 40815002, MRID 41557402) NEETH 5,

MRID 40815002 (X EE N2 AR E R EHE B EMRML & L 7= US EPA @ HED 3¢#(2000)<° RED
LEQOOBIZFIM S TW AR, (T > M2 0, 0.1, 1, 10, 100 mg/m3 % 6 FE[#/H, 7 HAET
21 HRE#E L, LOAELO.1 ug/L. 0.026 mg/kg/day) T 5, —J. MRID 41557402 (% ATSDR
(1996, 2008) |ZFL# AL TV =HR (T > M0, 0.05, 0.46, 1.57, 11.6 mg/m3 % 6 FFf)/H .
5 HAAT 21 HEEERSE) Th o, BV Z 212 ATSDR Tix MRID 40815002 O iL#i)
72 <. EPA (2000, 2006) TiZ MRID 41557402 DFe#i3 72 0o 7=,

Z 0% . US EPA |Z HED (#4 ##1(2016 Draft) L. MRID 41557402 Ot ~ kDR MER
ChE 7EME 10%FH3E & F512 B L 7= BMDL10 0.816 mg/m3 (8 BB O#i% 0.22 mg/kg/day)
Z ) 27 G AW T WA A, MRID 41557402 O ERS B OREEE 2 MRID 40815002 DA T
Holm V. BBESMIT 6/ H OERE 7T HE & L7Z#inydH -7,

SMED Y 27 FHIEIZ OV T, WMABRE 2522 L TRE LTEFHITE o o7,
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#2—11 FAEMHmER (BYEERE) A4 72 /70
JrANE 00 " 12 13 14 16 19 20
=
. FENZEKIEFRE]  US EPA 23K X A ES e e A i
A P A% ERERIREEH R ATSDR YA UM ACGIH M DFG (MAK) B %@T N sonrezas
([ (RED) £
At 47 2001 2016 Draft 2008 2008 2002 1995 1989 2017
o US EPA (2000) | Hartman (1990) | Hartman (1990) | Hartman (1990) . . . S ke A
T MRID 40815002| (MRID 41557402)| (MRID 41557402)| (MRID 41557402)| M2izlish 5(1987)) Ciba-Geigy (1991) ACGIH (1986) EEN|eE Sy Saveas S
B FE Z v b Z v b Z v b Z v b =NCsLED) 4 X =NCsLED) 7w b
21 HfH# 21 HfH# 21 Hf# 21 Hf# 39 A
W 2 R T (6 FEfE/H. 7 H/| (6 W5E/B. 5 B/ (6 FFfEl/H. 5 B/|(6 B§fE/B. 5 A/ . 52 A IR ER % 5- — 2 FEHIR e B
. . . . (8 IREfEl/H)
) ) i) i)
e e 1% ChE {EE o .| 30%FREDHR | 30%FEE DR 20% LA Eo7R1M
SOEERA e sk | MORORRIE ) Gk ack i | ek ACKE W | ishtensE | ChE iEbE - 5K AChE 7L
ChE {&HMEFHE B PR E PR E =
N(LOAEL | FOAELO.Iug/L | BMDL1 0816 [ NOAEL 157 NOAEL 1.57 LOAEL0.02 | NOAEL0.018 B NOAEL 0.1
=0.1 mg/m? mg/m?3 mg/m?3 mg/m?3 mg/kg/day mg/kg/day mg/kg/day
3 3
JEE 5% 0 9 4l | 10.26 L/hr(RV) X 6 e | Ojigf/f o Ojigf/f - B B B B
- hr/day (i 5m) (1.57 5/74(1.57 5/74
- 0.280) 0.280)
dosimetry fifj
N N >< N I I N J—
- 1.558
0.026 mg/kg/day 0.44 mg/m? 1 ~0.5 me/m?
POD (=0.1X10.26/1,000  0.816 mg/m? (0.28X1.558 = 0.28 mg/m? %ﬁi@k’%fﬁ - — 0.1 mg/kg/day
X 6/0.236 = 0.0261) 0.436) ( H1E)
iemse | 00 (UFA 100 | 1,000 (UFA 10, |30 (UHa3, UFi| 300 (UHA3, (0.5 mg/m’ & LC B B 100
8 UFy 10, UFL3) [UFy 10, UFpg 10) 10) UFy 10, UFs 10) 50) (FERDOBAFEZR L)
0.00029 mg/m?
- 0.001 mg/m?
U A 7 ZF A | (0.026/300X 50 .| 0.01 mg/m3 ' em , , ,
i ke/(15 m¥/day) = 0.000816 mg/m (0.44/30 = 0.01466) (%1;)/?2(6)6—) 0.01 mg/m 0.1 mg/m 0.1 mg/m 0.001 mg/kg/day
0.0002888) ‘
Zw b RfC | E L C | i MRL | ATSDR % & MAK fEE 0 | BEARRIZIE W A 0D L
s I 3ok W2y (MOE | & LTRREL L7z kT, PR HAKM) 72 | ACGIH OfE | EPA @ RED
K 10.26 L/hr THREAM) . TWb (Bt | dosimetry ffi i L A ESAA DO (B (2000) =5[H L
{RHE 0.236 kg | 0.22 mg/kg/day | MBMED MRL | 283, ik 2, 0.lmg/m®* | ) Thb T 1
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[ N X 8 R OB | IIERETCTE A | FEREoBN 1% 100% DWW | 23, ACGIH (LOAEL) 721}
1 HOMR&E | EREEICHT | W& LT (UFs 10) %32 BENET D £ 2002 Bl | Thot,
15m’, /K& 50 | AfEE ST %), i LCHE D EAXTO0014 | 1/10 5 & T | RiEFESREON
kg W5, HRELTL | EEERIE, mg/kg/day &7 | (FTERY, E | SROBIFLIT /20
ChE V&M 5L OFHEHN | HORHMEIES | oo, BmEO
DBz FTIRF HHZEm NS UF4 10, UFu 10
THfTARIZ b B, A XD |V, b D,
FXE AIRE & W /N NOAEL F2 /%
PREIE T ab) DIEFEIZ MAK
7o RE L&
HEbhs,

UFa: fli7%, UFg: E{RZ, UFs: 18MERZEAE, UFL: LOAEL—NOAEL, UFpg: 7 —# X—AARJE, UFse: WO EEE, UFc: +ii7e Eo s H4ERN, UFt
JEERA RN AME)

US EPA. DIAZINON. Revised HED Human Health Risk Assessment for the Reregistration Eligible Decision (RED) December 5, 2000. (5 5E4:%0 FL D SCE K513 MRID
40815002)

Hartman HR. (1990): 21-Day repeated exposure inhalation toxicity in the rat. EPA guidelines no. 82-4. Laboratory study number 891205. Ciba-Geigy Corporation. Submitted to
the U.S. Environmental Protection Agency. MRID41557402.

Maizlish N, Schenker M, Weisskopf C, Seiber J, Samuels S. (1987): A behavioral evaluation of pest control workers with short-term, low-level exposure to the organophosphate
diazinon. Am J Ind Med. 12: 153-172.

Ciba-Geigy (1991b) G24'480 tech.: 52-week oral toxicity study in dogs. Proj. No.: 882014, Ciba-Geigy Corporation Summit, NJ/USA. unpublished report, cited from Ciba-
Geigy (1994a) Toxicological evaluation of Diazinon G 24'480. Ciba-Geigy Ltd. Unpublished report from 19th August 1994. (A FA<H])
W& RN & BEHE L RS, B J5TE (1986) H AR 33: 173-183.

LEE S

00 JEAITEE (2001) > 7 D A (BNZERTGY) FREICBIY 2 Bt PRI & — 5 6 ML O 7RO % & . 2001 47 7 5 H.

11 USEPA (2016) Diazinon Draft Human Health Risk Assessment for Registration Review. U.S. Environmental Protection Agency, Washington, DC.

12 ATSDR (2008) TOXICOLOGICAL PROFILE FOR DIAZINON. Agency for Toxic Substances and Disease Registry, Atlanta.

13 DEQ (2015) CHEMICAL UPDATE WORKSHEET, Diazinon.

14 ACGIH (2003) Guide to Occupational Exposure Values, DIAZINON. American Conference of Governmental Industrial Hygienists, Cincinnati.

16 DFG (2017) Diazinon /Diethoxy-(6-methyl-2-propan-2-ylpyrimidin-4-yl)oxy-sulfanyliden-A5-phosphan. The MAK Collection for Occupational Health and Safety
2(4): 1473-1544.

19 HAPERMAEFSTRBESZES (1989) XA TV . EHEES31(4): 143-144.

20 BMEETRES Q017) XA 727 v B - B KA
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#2—12 RIERBICHETLIAELNL 417V v

T7AILEE 20
Bafil e BWLEETES
FEAm A 2017
US EPA (2000)
— % BRI (P 27 4F)
JMPR (2016)
EL7pid 7w b
W R R T B[R] IR O 5
20% L E DR IMER,
T REAL 2 b Jid > AChE & MERH
FLE TR
N(L)OAEL NOAEL 2.5 mg/kg
TELAGENGR R A 1 —
dosimetry fifj IE —
POD 2.5 mg/kg
I 100
R (WO L)
U R 7 G E 0.025 mg/kg
s AHEFEARIEDONROBGLIZ R o 1225, 8
. # 0 UFa 10, UFy 10 & b s,

UFa: 75, UFu: (A7, UFs: 18MEBRFEAT £, UFL: LOAEL>NOAEL, UFpp: 7 —# _X—AARE, UFsg:
OB, UFe: it Eom BN, UFt BEgsedt (GEs Ath)

US EPA (2000): Diazinon : Toxicology Chapter for the Red as revised 3/30/00 in response to the Novartis Crop
Protection, Inc. responses submitted February 9, 2000 to the RED.

W 24TV Gl (CER27 6 A 30 HGT) @ HARMERSH, —HAR
JMPR (2016): “ Diazinon” Pestiside residues in food. 2016 Evaluations, PartlI-Toxicological.
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8. 72x/7JAhIT (CAS 3766-81-2)

ENI CRERGE SN — R A= FRZERFTHDL Z Db 70ty FOFRMEERPELI
TWDEN, ZTOIFEAENIEARTHY | BIRIPEOTHMAEE CIER S I 7= F-m SCERENS T 721
IR E 7o TN D,

Tx ) T HNTICLDEREEL, MR (2 x7 77— (ChE) {EVERRE, FEES) |
Mg (FmEkEeD) . (RE (s . T (EERINSE) (2RO LR, BRAME, BhbhE
WK D RAETEEIERE O T, B EEEREOMEE 25 2 813N EB I LTV,

ESIP R iy o1k %PT Eéﬂt71/7ﬁw7®&%%% x5 U A 7 G O
R 2—1 31T, AMBREICHTHIWADY X7 FHIEIESE b o Te, RO TFEMIMNC
T, F—MROEEEREZ R LN, SRR IICH TS 5 X—YDHh < Lz,

X —FGEICONTHD L, B Y 27 FETIX T » MC 2 FRRER G LR B R (2
HPPER) O AMERED EZ = RARA > MZE - TNOAEL 4.1 mg/kg/day & L. RieFEIRE%
FENZERIREFEEHEQ002)1E 400 & W AMAE L CTHEHME (33 ng/ms), B ZEEES(2013)1%
300 & L CADI Z3&E LT e, —F. BREE ORI Y X 7 F M E#E2018) Tlk, 7=/
TANT Ty M 28 HEWAIRE (6 K[/ B, 7 HAHE) L7-3BREE R GEAR) 225, iX ChE
MR EZ = RARA M2 E - T LOAEL % 5 mg/m3 & L. @AFEFOXHEEFAMME (1.25
pg/ms) NEEINTEY, BENZEQREREHMED 1/26 /S hotz,

72¥. M ChE THMHEOREICOWTITREE OME (N2 < EEA L U HIR
mmowfmﬁﬁf%ok¢¢479/Vm%iﬁﬁéﬂv@%@%ﬁ%ﬁk@ﬁﬁ%kﬁé#\
10% (BMDLio), 20%. 30%DWTiva & 57 *ﬁﬁ%%%&%i%ﬂfco

BMED Y 27 FHIEIZ OV T, WABRE 2RI L TRE LTEFHITE oo T,
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#2—13 FHAFEMHIAER (BERE) T/ 7007
7271 ILES 00 10 13 14 1
FEAMA% B % FENZERIR EEEEHE A A A T BREEA R F—ZA NI T RN LERES
S A A 2002 1989 2018 2001 2013
_ ACGIH (1986) i B
X —ige TNO (1975) EHC 64 (1986) BREEAE (1998) TNO (1975)
EL7pid Z v b — A — VAL
N=] - 28 El FEﬁ — .
387N 2 FETRIREE R 5 (6 WERE/H . 7 H/l) 2 MEREE R G-
T RRA b 11 1L Bk 0> b — fidd ChE JiEPERR 3 — 1 1L Bk o> kb
N(L)OAEL NOAEL 4.1 mg/kg/day — LOAEL 5 mg/m* — NOAEL 4.1 mg/kg/day
B — 5X6/24X7/7 — B
IR B A I =1.25 mg/m’?
dosimetry ff1E - — — — —
0.01 mg/kg/day — —
POD (4.1/400 = 0.010) 1.25 mg/m? 4.1 mg/kg/day
et 400 (UFa 10, UFy 10, WX — 1,000 (HFs 10, UFy 10, UFy — 300 (UF4 10, UFy 10, 80
Al AR SR % 4) 10) £R¥ 3)
- 0.033 mg/m® 0.000125 mg/m? 0.013 mg/kg/day
U A7 BRI (0.01 X 50 kg/(15 m*)= 0.0333) 5 mg/m?’ (1.25 pg/m?) 5 mg/m? (4.1/300 = 0.01366)
FHEFARL D TR ACGIH 3 X O WHO (EHC | “F-AR 9 (1997 ) DR EE | i ERMUI AR, 5Smg/m’ | NSRRI OEMRE 3
4] X7 == FAF D | 4TI T =/ TANTE | JTOREETIE, BO&K ffﬂ%ﬁé? ERIUAE | 1X. A RTA4 v 2FRE
WAFERRR O BTEOR | AREROEEO BN | EORBFERNOWMAR | THDHID, EfEERE | 7283 AERBROEY
AfETHDH T L, WA UIMZOWTHFRREZ | HLUZIHMEN RS T |12, ACGIH<° WHO @4 | fi3 T v b 1 FEED I
BREORERSBREE LT | Smgmd EEIEL TS Z | 7=, NRYLVDEEBE L | Tholzlzd & ST
i 4 RN EFRH D Z EMn | [FfEAE B, fELBbhns, %o BEBAMEEEBRE LT
EEIRILIC L= ARHESEMR | TNO OFRERAS R(NOAEL BINORE ?)
¥, B FOIKEZ 50kg, | 4.1 mg/kg/day) 5| H i
—HY72 0 OFREA 15 | TWERN, FFRIEE O
m? & ARGE, ENITFIAH ST s
277,

UFa: fli75, UFn: {75, UFs: 12MEBREEATIE, UFL: LOAEL>NOAEL, UFps: 7 — % ~N—Z A2, UFsg:

B (N

ANE)
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WAEOEIEE, UFc: it EomRH4EM ., UFt 1E




TNO 1975 : FEEAFT AT, EHEPDERQ014)ICIER S - E % [TNO 1975.pdf] & LT —F5E0D 7 4 /L 4 —ZILgk,
BREEE (1998): 7=/ 7 HAT DT v bEHAW 28 AW AR s £, JEAR.

LEE

00 EAGEAE (2002) >y 7 T A (ENZEXIGYL) MEICET 2BESPHMEEEO4 —FH 8EILKUFHIEIOE & . 2002 41 H 22 H.

10 HAPERM/ELSTRBESRZES (1989) 7= /) 7 HIVT. FEEES 31(4): 185-186.

13 BRIEAE (2018) RO RKMRMIC L DBV A 7 5¥l « EERREKMEE —BANY 277 —HAAREOFERIZHT 2 Y AV F ML Y 27 EH—.
BRETARHRCEG MR &, — M A N R SE AT

14 Federal Ministry for Digital and Economic Affairs (2001) 253. Verordnung des Bundesministers fiir Wirtschaft und Arbeit iiber Grenzwerte fiir Arbeitsstoffe und tiiber

krebserzeugende Arbeitsstoffe (Grenzwerteverordnung 2001 ~GKV 2001). BUNDESGESETZBLATT FUR DIE REPUBLIK OSTERREICH: 1469-1486.
11 BEEZEE (2013) 7=/ 7 hV7 . I - @y S LG
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9. A=y FJRIJIZDOT

AN EME D=y N AT |ZOWTIE, 7 HINE-2-TF AT DN T, B 7 4L
=7 M EPA (CalEPA) LI FH M EPA nAu—F 757 7 X —MnEL W ABE L CHRELTW
77

9—1. 7HNLEE-2-=F)L~F /L (DEHP)
1) CalEPA

NTP (1982) D~ U7 A DRERAER NG | HEOFEE N O A —T 7 7 7 2 —%RH L, Tzl
ANH L Ta=y FJ A7 % 2.4X106 (ug/m3)!t EHHL TV,
2) TN EPA

NTP (1982) D~ 7 A DRERAE RN S | HEOKFIEGE N O AR —T 7 7 7 2 —%HH L, Zhzk
ABE L CTa2=y PV A7 % 1.6X106 (ug/m?d) 1 HHLTW5D, 728, RMLT—% %M T US
EPA(IRIS)iZA R —7"7 7 7 X —ZHHT BRI 2/3 O scaling factor Z i L T /=23, 3/4 %
fERHL-EH -7,
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0. AEMAMHERDFLD

HEWTEITBI B EFERC OV T, AR ES L BRIV T, kL Lk
LR EEF LD TS, - T, ZZTIEHRICOEBEHIZHEL TWD EEZ LD X WD
ENZ DWW TR T 5,

1) Hfg—TF /v
AR TIL, Kleinbeck ©5(2008) DAFZEN X —F2ECTH Y, b b TORTHILEZ = KK A

NG l‘ & LT, NOAEL 1468 mg/m3 (400 ppm) 23 510 CWv5, Z D NOAEL % AcRfC O#E H 2
BHL-,

1BME2EClE, Christoph ©5(2003) & Hansen (1996) DA% % —ff%ETdH ¥ . Christoph 5
(2003) 1% 7 v N TREEMOHH], Hansen (1996) TIiX7 v % T“U%J:&OD%E@%I‘/ RARA v
FELT, 7w ho 13 6 FEE/B X5 H/AH)DEBR? 5 LOAEL 1280 mg/m3 (350 ppm) A3 5
BNTW5, fiE->T. Zd LOAEL % ChRfC i IZ#H L7=,

2B, b N TOHERFIFER TH D Kleinbeck ©(2008)I2OW\TH, b hTOMETHD Z &h
SRERFEHYZ > KRR A > k& L72 NOAEL 1468 mg/m3 (400 ppm) % ChRfC M HIZERH L
77

2) Wi~ F v
BMEFETIL, Tregren H(1993) DAFFENF—HIFETH Y, b M T 4 BB AREICK T 5K

@ﬂiﬂ(%f(k MR R EE A2 = R A v b & L/“C LOAEL 700 mg/m3 (147 ppm) %541 CUW 5,
Z ® LOAEL % AcRfC O H I8 L=,

=3 ﬁ%gﬂg“( X, LA — RO Bernard 5(1996), i Fiifim b L7 Vavid 5(2001) @
WFERF—ECTH Y, 7 > bo 13 H[E(6 FEfE/H X5 BAR) DR G | REIEINO ], H#HH)
?ﬁ‘ﬁ@ﬂf&?\ RIS B DSt A = KR4 > b & LT, NOAEL 2400 mg/m3 (500 ppm) 2%
BonTnb, - T, Z® NOAEL % ChRfC OEHIZEHH LT,

2B, B N TOERMIERTH D Iregren H(1993)ICOWVTH, B N TOMETH D Z &b,
KOE R & M R 2 = KR A >k & L7z LOAEL 700 mg/m3 (147 ppm) % ChRfC OE H(Z
AL,

3) AFNA Y TFNg R (MIBK)

A ECiL, Silverman 5(1946) & Armeli H5(1968) Dt F TOWIZENEE SN TWH DY,
Armeli 5 (1968) DHFFEIL R MMEFE I CTHB Y, Silverman ©(1946) % X —H#F7E & L 7=,
Silverman 5 (1946) DAFFETIL, EBRIZSM LT 12 4 O K728 200 ppm (820 mg/m3) THRD
i ZFz2 B, ZOEE%Z LOAEL & LT AcRfC @& HIZEH L7,

BV T, NTP (200736 & O ot FH 4 “Airam Sk L 7= Stout (2008) DT » &~ v
A D 2 W ANREE OEER(6 R/ H . 5 HAR)A X —HFJECThH Y | MET > b OBIEDOHE (R
B OYEIRSCIRAME E Rz DRI R4 e OEIESE) (M~ © A D TR D 28 (hFER B O 38 4E)
T RARA > k& LT, LOAEL 1845 mg/m3 (450 ppm) 235 51T\ 5, fit> T, Z ® LOAEL
% ChRfC OEHIZEA LT,

7B, B N TOHEKEHER TH S Silverman H(1946)I25WTH, B N TOMETH D Z &
5. IROHE AT KA > k& L72 LOAEL 200 ppm (820 mg/m3) % ChRfC MEHIZERH L
72. & NOFEFE TOEFETH S Armeli H(1968)I2 OV TIE, 5 FMEBHI L= b N TOHFSE
TIEHL0, JWADAFENRAFTY | EBROFEMB A TH LD Z LD, ChREC OFHIZITE
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LZehho7=,
4) 7 HZ)NVEEY-n-7F L (DnBP)

Al TIL, BETE Z>%u%75>#%~%hf;75>of_mb AcRfC DEHNTE Aoz,

1B TIX, Lee 5(2004)D 7 » b O O # 5B 5 AR AFRERBRA X —ETH 0 |
KR OS2 = AR A > b & LT, LOAEL 2.5 mg/kg/day NG 5T %, 2019
FICHIE SN ENREREHMEIL, ZoMEBENEH I TS, 72, Gamer 5(2000)D
7 v o 28 H MW AR FER b ﬁe—ﬁ}bfczl@ D, &PE~DEEE T KA k& LT, LOAEL
1.2 mgm3 BH LTS, AL, ZOWF%EIE, BASF #OEAHREETHY | JAAZ AFET
Xlpipolotcd, ERFIESLEFMEROFEMAIE CE ) o7, R TIX, Lee H(2004)D
LOAEL % ChRfC ®#EHIZHH L, Gamer 5(20000> 58 H L-EH 25 £ CICii#E L,

5) 7HNfE-2-=F )L~F% L (DEHP)
BMERETIE, BETE AN LN o727, AcRC DB N TE 2o Tz,
B CIL, Christiansen ©5(2010) @7 v b OFE Q#5310 B A5 5 AL TP ERBR S - —
METHY, OO AGD Fiff & A E BEEOMADEZ = RAA 2 F& LT, NOAEL 3
mg/kg/day N LTV D, 2019 RICIE SN EWNEERHHMEIL, Z ORI LEH SN
TW5, 723, Kurahashi 5(2005) & Ma 5(2006) (2 X DEEAL% O T ~ b OEERIT 3~9 H#H[H
DO AFTEERTH Y | HEOHKEEEOEM, MORMEZ T RAA > h& LT, LOAEL 5
mg/m3 (0.3 ppm) 3G HI TS, 5T, ZTD 250 % H % ChRfC OEHIZEA LT,

6) /FF—

AMEETIE, BETEIMANMEONh-oT7272, AcRIC DEHNTE 2o Tz,

hﬁ%@ ZBWT, /T = KD E PR m B O ® LIS b o 7o, SHERET
I Z T > TWDDIX, 7 X F— ) X ZF—b RTHF— L OHMRIESS D TH o7,
FITINHLOHADY B, RAVHEMRERETNENELENA K74 OREIZHNW =T % F
—MZEDT v hEA XD 13 BERABRZEEBROMAZEA L, SEORY LR {EAZT K
RA LV FELTELNZ LOAEL 125 ppm (363 mg/m3)%Z ChRfC OEHIZHA L=, 728, K
A EFRBREE T I :@ﬂﬁﬁ%%mbk WNELKEHA RTA v & )= eEieRFE 4
~u@#fﬁ7w73k% WHLTWD,

7)) XATV I

DMERETIL, WAOHIIGE LN T2, BMEEEFEE SN 2017 FICFHEiZ 1T - 7o H
[IGREIRE D& 5O NG AcRfC Z3E H L7,

PR BT, BENZERIEERRHHME CIX. KE EPA @ HED SCE(2000) (Zit#DH - 7=
JEFSCE(MRID 40815002) D fE 52 FE 27l = #1172 LOAEL 0.1 mg/m3 (0.026 mg/kg/day) 75
HHINTWD, LnLans, 4727 »OiHliEiziZ, Hartman (1990)(MRID 41557402)
DAFIE L, B S 72 K[E EPA © HED 3#(2016) & ATSDR 7% Hartman (1990)(MRID
41557402) D2 L T\ 5,

MRID 40815002 (2B L TiZ, 1988 FORBRFERTH Y . BHIRFE TH D Z LD EREVIFD
& DI O RS ChE 1EMEDO RIE FINEN R 72 & Ofafhins & 2 25, MRID 41557402 (2B L T
I%. ATSDR(2008)D#FAfiic L % &, MRID 40815002 K ¥ & Bl 2 B BXPE C & iRz L 7= 1990
FEORBRFER L 72> TH Y . MRID 40815002 ORERfE A E 2 - chHr L EZ BN D,

7t > T, Hartman (1990)(MRID 41557402)D> 7 v MMZ X 2 21 HF O AIREE IR % S —f 78
E L. 30%FEEDIRMER AChE {E 1L E A2 = KR4 > k& L7 NOAEL 1.57 mg/m3 % ChRfC
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OEMIZEH Uz, 728, 2017 FIZRMEEFZB SN WE LM EIC B T 5 B A b3k A1t
DT b 2 FERBOIREER G ERICEB VT, 20%LL FosRiE AChE EMHHE S RAKRA

k& LT BHA 7 NOAEL 0.1 mg/kg/day & ChREC 03 HIZERMA L=,

8) 7= /)T HhHNT
AP, BETEXAMANGEONR o272, AcRfC OEHN TE 0o 77,
BVEREECIR, BREEE OBEEIRE ) A 7 FHliH S EQOIICF L SN, V= /) TINT HT

v MZ 28 HIEWAETE (6 Kffl/H., 7 B/H) L723BiESR GEAR) (28T, I ChE 1&#EH
EE T RFEA L k& LTELAT LOAEL 5 mg/m? % ChRfC O HICHA L7,
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f@pE ') R 7 #HifE (RFC) MJ|H

&8 2 DYE DA EMEFEAMRE RIS T, BEEE Y X 7 5Efif (Reference Concenration: RfC)
2B U7, A EMERHIG O F AR, #i3E 0 F1E %2 Wz (Azuma et al., 2007; Azuma et al., 2016)
BRI LT, EIRER ) DERIRE A~ O E. NMEFEREBOEH 217> T RfC 28 H L7z,
AHEFELREE LTE, WY A7 CH 572, ITFERMEFMT (ECHA) BAEKRLTWD
RHEEBREEZ W (22 —16) (ECHA, 2012), 728, & bART T 4 TIZ L D OB
BT — 2 EROTZEE R RBIHE OFEREE 10 & Lto ¥7-. LOAEL % /235413 10
L, IR E LT, URZOERY ZIF LWL D2 MO AR SZ 5w -, nf#ffﬂ J
A7 GRS HME OB 21T © BRiZiL, LOAEL | ﬁ?‘é?ﬁﬁé@f*ﬁéﬁ fl7E, EREIST DR
MEFARBEZOWT, Bk, 1ERT. RNERER SISO TRETVERS S,

F2—14 =ZHNEREGEWED AcRIC —& (2MERE)
o P e Loy ey |PEEREUD AR ¥
TR 1| o] 3] 4/(mg/m?)

FEfE — INOAEL | A 1468\t~  [EIEHIIK 1| 1| 1| 10| 146.8[Kleinbeck et al

F v (2008)

Hefg~ ILOAEL [ A 700\t b |KGEORNE, FERKE| 100 1] 1| 10 7.0[Iregren et al

F v [ (1993)

MIBK |[LOAEL |% A 820/t K AR o> il 10, 1} 1| 10 8.2|Silverman et al
(1946)

DnBP [FEAT ATREZR F0 A AMG D72 Do 72

DEHP [l rlRe 72 5 iALAG B 7e o 7

J T R T RE 72 En R ME BV o T

—JL

XA 7 INOAEL [#& 1 2.5|7 v b [20%LL EOARMER, 1| 1| 10| 10| 0.083(US EPA (2000),

v k> AChE 754 FH BEDE (ER

EOREBTE 27 4), JMPR

(2016)

7 x / [FHIRTRE 7R FN MG B v o T

7 H v

7

* A (mg/md). #&0 (mg/kg/day). £ H0H#E CTILIRE 50kg & OME & 15 m3/day & V7=
** UF1: LOAEL to NOAEL extrapolation. UF2: Extrapolation across durations. UF3:
Interspecies extrapolation UF4: Intraspecies extrapolation.
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#2—15 ZHNREGEWEO ChRIC —% (181E52%)
g B e ey s | FHEEIRE(UD® |ChREC TR
ﬁ% 1 9 3 4 (ng/m3)
Hele — [LOAEL [We A 1280|7 » k |RE#MoME, &l 10| 2| 10| 10 114|Christoph et al
FIv oM (2003), Hansen
(1996)
NOAEL |%& A 1468/t BRI 1| 10 1| 10 14680|Kleinbeck et al
(2008)
Wefs 7 INOAEL |[Wh A 2400|7 v b |fREMOMmEH, &) 1) 2| 10| 10 2143|Vavid et al
Fv O T, R (2001), Bernard
Rz D BEFE et al (1996)
LOAEL %A 700/t K SoEOR, K| 100 10 1] 10 700|Iregren et al
i (1993)
MIBK [LOAEL % A 1845|7 v M7 v FoBREOR| 10| 1] 10| 10 329|Stout  (2008),
b v [ M U 2O NTP (2007)
JA | O%EN
LOAEL Wz A 820/t K A D HI% 10| 10 1| 10 820|Silverman et al
(1946)
DnBP |LOAEL [#A 257 v b RO ERE 5T 1| 10] 10 17|Lee et al (2004)
fE, FLAROFAREENE ¥2019 ERIEE
PR EE R SHE
LOAEL Wz A 1.2|7 v b |&EdgkcR T 52 10 6| 2.5 10 0.14|Gamer et al
s (2000)
XA
DEHP INOAEL |1 3|7 v b |lfEnfFo AGD %EE 1 1| 10| 10 100|Christiansen et
& ATEARE B DT al (2010)
b %2019 FYER
B ReHE
LOAEL [z A 5|7y bl ERERZEOH 10 1| 10| 10 0.89 Kurahashi et al
. o Rkl (2005), Ma et al
(2006)
¥ATSDR (2019)
THRA
/ F 7 |LOAEL |"& A 363|7 v EPEO RN ER A 10] 2] 2.5] 10 130|Union Carbide
—/v M. A Corporation.
X (1979,1980)
%A 7 NOAEL |W A 1.57|7 > b [30% & E o & fmE| 1| 6| 10/ 10 0.47|Hartman
) AChE VEVERR (1990)(MRID
41557402)
NOAEL &M 0.117 > F[20% Lk Eodkifekl 1| 1| 10| 10 3.3| A A kR 2
AChE J5 4R 5 an
7 = / |[LOAEL |% A 5|7 » I |4 AChE &P | 10, 6| 10| 10 0.21 54 (1998)
7 H v
7

* A (mg/m?). # 0 (mg/kg/day). #%H#5H Tl E 50kg & U & 15 m¥/day & 7o
** UF1: LOAEL to NOAEL extrapolation. UF2: Extrapolation across durations. UF3: Interspecies
extrapolation UF4: Intraspecies extrapolation. ' =R EFEEHE TR @ L 72485 % i
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#£2—16 MHIMEFESTIZE AT EARX L MEEDT 7 v M (ECHA 2012)

T A A Y MR
T2 KEHT- D OB~ E-g T R
e OFERK AS ab
2.5 1f
2.5¢
FENZ ST 5 5
B IN 10¢ 10 ¢
Wk iZ ] oD 7 iR D> & B M~ S 3 3h
HRPE A 7> & 18~ D S 4 2 2h
HiRE D> & 18~ D S 6 6h
W R AR I D 75
EOSBRA~ORE, | BEROCERT —Z OfF8HM (NOAEL | 14 1d
RO E KM DL TV RN YY), ERAREE
~OREE GRS AR L)
T—HR—ADE RERIRT —H 14 1d
BENE T — X OfFHEME le le

al 7y FTIE4GEE2-11BR), fg RATEE (localeffect) TIZASICLAMIEITRETH Y, K, IR, LB T 51
MZAERBEEE IOV TR ZEZEDT UF 2 1 L 95, BUBELSZIT 5 RINCR T 2#O/RE LT, R,
{LE~OEENBEN DA L OWER L (respiratory tract) (292 &8N BN 5541213 2.5 @ UF Z%H, d:NOAEL 23
519 LOAEL # W 5i5481%, FERICE I 2BBEREOZREDALL (dose spacing) (RITORBRTITlE 2~4 f5) OKR&
&, BIUGEROBCMHEE, LOAEL CEESNZSBEREBORER E2ME L T UF 2ET 528, ECHA X3 G@#H) ~10

(FISM) @ UF &R, £ R, IR, LB ISR DB 72 ORI X 258, g Rt Ra2@ U8, 1R, M

LE~DRE, KE~DRE, h KE~DRE

F2—17 b F~DIEICH WS allometric scaling (AS) factor
fil mE (kg) AS fator
A 0.250 4
~ A 0.03 7
INDA KR — 0.11 5
E/LEY b 0.8 3
AV 2 2.4
% 4 2
A X 18 1.4
(B35 3CHK)

Azuma K, Uchiyama I, Tkeda K. 2007. The risk screening for indoor air pollution chemicals in
Japan. Risk Anal, 27(6), 1623-1638.

Azuma K, Uchiyama I, Uchiyama S, et al., 2016. Assessment of inhalation exposure to indoor
air pollutants: Screening for health risks of multiple pollutants in Japanese dwellings.
Environ Res, 145, 39-49.

ECHA. 2012. Guidance on information requirements and chemical safety assessment.
Chapter R8: Characterisation of doselconcentration]-response for human health, Version:
2.1, 2012. Available at:
information-requirements-and-chemical-safety-assessment. Access at 10 February 2017.

https://echa.europa.eu/guidance-documents/guidance-on-
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EI

FETEATEEE R A R Milhe: (LFEWHE Y 2 7R3

Sy EbF e s
SENZEREREETE YL E OREHEABRIE O R E R L) 2 7 KL B4 2 78
SGERIH TS & OSBRI B 2 IR - N T — & DHfise
WHFE R B () By BRI Bd%
WFFREEE « AFFECTITENERE T2 6 R K0E - AR TR SN D Wtk D &H 2{bF

WVE OKAERITEMEFS KOS ERIPAMEIZ BT D G S 2 i U7z, AR, FIgE
Pl I KOWIHT Y 2 7 Gl T Lz 11 WE., 725 2-Ethyl-1-hexanol (CAS No:104-
76-7) . 2,2,4-Trimethyl-1,3-pentanediol monoisobutyrate (CAS No0:25265-77-4) . 2.,2,4-
Trimethyl-1,3-pentanediol diisobutyrate (CAS No:6846-50-0) . Ethyl Acetate (CAS No: 141-
78-6) . Butyl Acetate (123-66-4) . Propylene Glycol Monomethyl Ether (107-98-2) . 3-Methoxy-
3-methylbutanol (56539-66-3) . Diethylene Glycol Methyl Ether (111-77-3) . Diethylene Glycol
Ethyl Ether (111-90-0) , Propylene Glycol Monomethyl Ether Acetate (108-65-6) . Methyl Isobutyl
Ketone (108-10-1) A4 & LT, KUBRIEMES K OB @IS B4 5 & IX
Fli, £, FRT—ZOHiEE LT, V/?AWXT@ﬁ®%@@*OT%éE

MEEZEDER Z b & B2 T 2 BT, K8 XK OIHIZ BT 2R FREEZ AL TRP
Ty RO FEBUE R 2 R L 72,
e AN (BT . FWEOAELED S HRUEREMER L O

#ﬁ 2 (BRERRER R ET)

A, WFIEEBY
FENEETOMTFWEIX, vy I/ TR
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Acetate (200 ppm) >  Butyl Acetate (100 ppm)
> Methyl Isobutyl Ketone (50 ppm) >2-Ethyl-
l1-hexanol (1ppm) THD (F3),



<FED AR >

11 Y& D 9 5 Methyl Isobutyl Ketone

(108-10-1) DHMRFFHSNTEY | 7l
IX2B GE2/EB) ThD (£3), 152
B IXE MIXILTRZEL S BRAMENRD
LEHMCE oMY - N TH D, 52
BE AL COBEINDOIE, GRS i+
SYTRMVE - BEIRT, SEEGED B OREHLAS
FRIEHITd 5 A3, B FERD & OFEIL -
DTHD, TH2FEB] (ZEINDLD
(X, FEHLS LIRS+ TR W E - FEIA
Trrbb, WD O ORI RER T
HO . BWERRD S OFELA 43 TR,
F 2R, EFIIED D OFHLIT A2\ A, B
WFEERD B OFHLN 5576 Th 5,

7. [EEED AAFSEREBES  (International
Agency for Research on Cancer, [ARC) (2 &
5 FE N AR DN T [RIRE DR T
Methyl Isobutyl Ketone (108-10-1) D #& )3
2B IZEENTWD (201942 A 22 HE

) 7,

< AEFE RS A >

11 W& D 5 % 2-Ethyl-1-hexanol (CAS
No:104-76-7) D AHEFEEENMESHARS 3 T & 7Y
flicnTund,

%3 BEOHEREZLITIORT, B R
REBREMIZ BV CTIREM 7L AR S H
TWALDENETH, ZORIHEI
01X, B N TOWESLEHMEREIZLY
ETEFMER R DN DG E Th D, EFIIE
D N COFHLCENM) ERR T ORELAE
| BERH 2 BELHIMTT B ICIEA T+ TH
D0, HHENE RET DS N TFE
THEE, ZOM~ONEHEEET D,

<AWFRIRF A >
11 W& D 5 5 Methyl Isobutyl Ketone
(108-10-1) DI AW FHIFTFAME D
STV 5, Methyl Isobutyl Ketone D 4E9)
FHIFFAEIT. (RZERE THRIZIR T Methyl
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Isobutyl Ketone R & LT 1.7mg/L TH 5
(% 3).,

C-1-4. ACGIH IZ X % 3k 5
1WED S B 1 H 8IFHE, 11 40 FFfH]
DOF T HIRPARE (TWA-TLV) 7
FKIRENEE SN TV D DL, Ethyl
Acetate (141-78-6) . Butyl Acetate (123-66-
4) . Methyl Isobutyl Ketone (108-10-1) @ 3
¥)’EC. Ethyl Acetate (400 ppm) > Butyl
Acetate (50 ppm) > Methyl Isobutyl Ketone

(20 ppm) TH D, 15 [ O RLRE[F IR R
[R5 (STEL-TLV) 2EiEESATW5HD
L. Butyl Acetate (123-66-4) & Methyl
Isobutyl Ketone (108-10-1) @ 2 #'& T,
Butyl Acetate (150 ppm) > Methyl Isobutyl
Ketone (75ppm) TH D (£ 4), Methyl
Isobutyl Ketone DFF AN KW &
D, kgL Lz 8 WE O HC Methyl
Isobutyl Ketone DA EMED B b =iV &% %
bbb,

FFAIREE OFHMARL & L ClX, Ethyl
Acetate (141-78-6) . Butyl Acetate (123-66-
4) LbHic, BEMRESE R D ONCIR~D
FIFLMEToH U . Methyl Isobutyl Ketone

(108-10-1) Tl APPSR E ORIIFE .
DENBLCHBTHD (£4)

D AAMEIZ- DU T Methyl Isobutyl
Ketone (108-10-1) DA DI TEY |
AP A3 (BT L THEAS AMED SRR
SNTEMETHDN, b F~OBEMEIIA
W) THo (K4,

W) FHIREZFERE  (Biological Exposure
Indices, BED) 2SESNTNHDIL 8
‘& F Methyl Isobutyl Ketone (108-10-1) @
ATV MEEK TR T Methyl
Isobutyl Ketone DRE & LT 1 mg/L & #)
HINTWD,

C-1I. N7 —% Dt
KB KON 31T DR ERTAZ K TRP
T TV OIETUEIRZE B3 5 AF9E



mRNA FEHL L~ % Pfi e 5 NS
flE CHB L 2/R. [ T 1),
TRPV1>TRPA1>TRPC4>>TRPMS,
TRPV1>TRPAI>>TRPM8 Th - 7= ([X2) .
B, BMEROMEENSREH LZEE %
1%, 0.92~1.11 ThHo7=Z Enb, il Ct
EIZ X D EERERIIMREREORB &I %
ZLTWHEEZLND,
TRPA1 72 5 ONZ TRPVI (ZBIL T, K& &
ilifAsk CHRIAL L E g L2 2 A,
P, FEER KO KEWT IS DONT
b LY b REMBETE - T2(H 1&2)
F£7-. TRPV1 IZOWTIE, K& 72 & N
DOWFT ORI I\ T b Z OFRBUE AR A
G ThH oDk LT, TRPAL IZBIL
Ti, AR 5 mRNA FBL L~ L
40 5L E, KEMKRIZ ISV TIE 100 f52L E
DERZENRD LD Z ENHL N>
72(K 1&2),

Fxld, IhETILFEWEICL HR0E
RO A T3 = X L% fRI$ 5 BT, %GB
FFED in vitro FHRE LTINHE B
TRP % 2 ERNTIEBLS L MIaik 2 8z L,
ZTOEMEAL Rl L C&E 72, TORER, &%
72t FWE M TRPAI, TRPVI,
TRPMS Z {54 b3 5 2 &, HFlZ TRPAL 8
ZRERAL MBI L - TIEM b END 2 &
N LTz, vy 7 N AJEERE DR
D—o2& LT, FIERIEROFREIZILMEA
ZEMRENWZ EREH SN TWDER, (b
WY\ D sz ME D (EAR 7 2 B 4 5 3L
Ko—o& LT, KUEMAMIZIIT D TRPAL
NEBEREEZH > T D AR E 2 5
o,

D. &

ARHFFE TITENBREE T 7 6 1 5GE - 78 52
HZIREE S DAL E O Bt G A IUE
THIEEANET D, REET, PIHRE
MRS L ORI Y 2 7 B0 T Lz 118
BIZOWT, BtEIE A UL L, RS L

it T,
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7oA R Lo, iR e LT &P ED
GHS 435 (JP-GHS). H APE ¥/
EVENE LTV OHFRIREEOEIE (2019
EEE) BIOT AU A5 IE pE 2E AE H

e AN
B =%

Industrial Hygienists : ACGIH) 723/33% L CU\»
AL E OFF AL E (Threshold Limit
Values 2019) &AW ZEHIT=4 D > 7 D
% (Biological Exposure Indices 2019) % F\»
Too A EMEO SRR, TFRIRERB LU
TP ANEDSERER N BHIM 5 &, Zene
T% 2-Ethyl-1-hexanol (CAS No:104-76-7)
Methyl Isobutyl Ketone (108-10-1) DA
RN T &R STz,

RRET—HDOREE LT, Yy I TR
JEEREDO R D —>ThH D b MiAKED
FHRZHEHNTTHHMNT, [EKD
231 D= FERIF AR TRP F ¥ 1L
DI BUE 7% mRNA L L TRl L 7=,
ZDOREF, AL T DRSO A
ZEBATLERO—>L LT, KUEMK
(281 5 TRPAI N EE KR 2H > TV
AREMENR B 2 B D,

(American Conference of Governmental

E. 253k

20 My 7 AT A (BNZERIGYL)
FIREICBE DMt (K 28 42 10 A
26 HPRAME) &RH1 — 1 ; RNZERERE
B b EREICB TR Sz
L E ORI ZFE A - A1 U 2 7 7
fili ® # H£ 12 2 W T https://www.
mhlw.go.jp/stf/shingi2/0000141170.html
GHS (Rev.7) (2017) ,
http://www.unece.org/trans/danger/publi/gh
s/ghs_rev07/07files_e0.html

L% D3 L OERIZET 2 R
FFNS AT 4 (GHS) ET 7 MRERSES
—a—I—7 Vax—7 2017 A
& http://www.env.go.jp/chemi/chemi/ghs/

attach/unece ghs rev07 ja.pdf
L% D3 L OERIZE T 2 R



https://www/
http://www.env.go.jp/chemi/chemi/ghs/　attach/unece_ghs_rev07_ja.pdf
http://www.env.go.jp/chemi/chemi/ghs/　attach/unece_ghs_rev07_ja.pdf
http://www.env.go.jp/chemi/chemi/ghs/　attach/unece_ghs_rev07_ja.pdf

10.

F.

FHF1S A7 2 (GHS) ST 7 WiERSE S
ma—I—7 Tax—7 2017 (AR
B E
chemi/ghs/attach/unece ghs rev07a_ja.pdf
BUFFIANT GHS ST A # A (K
25 FEEELETIR (Ver.1.1)) PRk 27 4 3
ARRFPEREE | BT, BREA. H
BB, HPIT. SR RMOKES .
+ B 44 http:/www.meti.
go.jp/policy/chemical _management/int/file
s/ghs/h25verl.ljgov.pdf

FEARIRE S ORI (2019 ), 2019 4R

http://www.env.go.jp/chemi/

TN
>

5 H 22 H, HAREXMAETS, MHEXEEH
Apasgh o %R 2019: 61 (5) :170-202

2019 TLVs and BEIs Book, Threshold Limit
Values (TLVs®) and Biological Exposure
Indices (BEIs®), ISBN: 978-1-607261-06-
3

2019 R LA T v 7 X, AL
T2 H#rt,2018 4F 8 H 30 H,ISBN978-
4-87326-702-9

IARC (International Agency for Research
the

Identification of Carcinogenic Hazards to

on Cancer ) Monographs on
Humans, https://monographs.iarc.fr/agents-
classified-by-the-iarc/

JEA G B R A B & AL E Y
2T W TFER SO Sh D
FEFRMEA B AW O KB R B OV
TEMEZFRIE L 9% U A 7 3l (H22- 1k
-k -002) | AFEREE FI
Bay-, R 22 FEE~24 £EE RAHFZE
s

T e fa Rl

L

G.

WFFEsEFR

R

L
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I (HP) B, KR %, G542
+, REERESE, HA B, REEEEK, W
AZ L, BETESE, B, PRI
A @ BREEACFWEIZ X D REFRTH
DOFRFAIER, 26 45 [0 B AR EEFS 0T
2, KFR, 201847 A
B (B B, WmEEEIL, EHER,
RS, WA, bR, T3
Hol, KE 3, KRFE, RS,
FREBRESL, Ky &, B EsE, Lt
JRLEL A, HERGAEOL, MhERE A ENER
1 Dibutyl phthalate 3 X Y Di
(2ethylhexyl) phthalate 12 ERRIERTE D
MEEL L MR, 7 4+ — T A 2018
B R R an D—, R,
2018 4F- 9 H
)N (BEH) B, Ba)lEh, sHh
18, WEEREIL, WIHER, W R,
JFRACT-, BAY A=, RE S, AR,
WO EwE, HHERB, KR &, 4
G, BB N N AFL A &AL
7o B OB ICBE T 2089, A F L
NA F A = AWFIER 2018, A,
2018 4 11 H
B () B, G L, WG,
] B5RE, MR, bR =, T%
=, ®NTE, KB 30, KRFHE, &
sk, BEESE, KR, HE
BB, HERME, #EE A - ENZER T
7 B VET AT VERO BRI A — R
FHTEZE V2 GO/MS HEHERBR 1E D
ST SRR 30 RN P FHITRE,
AL, 2018 4F 12 H
WIREIL, KB 3¢ BEIHER, =ik 1R,
REFE, Sk, S B, FEKR
gr, B fith, 7 EsRAE, BEFRK T
bR AT, TEEEGL, KIRFHE, R
S ORI, A R B, HERE O,
EFE N, B (HF) Baf- AR
- R EKEERE 7 X VR -


http://www.env.go.jp/chemi/

TFNEBLIONT X NEEY2-2F )L~F
TV, AARIETFRE 139 5, TH,
2019 4E 3 A

6. shlfEkD, = 1R, FTHEEIL, EHE
K, HEFE, SP B, PEXY, 2
flith, #hEFE A, B (HP) B1 o H
ARERIE - R EREBRE 7T AR
A b, AT 139 4, T,
2019 4E 3 A

H. FNEOMEEHED A - B ek (TPEA &
i)
FEEF S
2L
EFIESRTN
7L
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X 1

WV HIREE I KO U 2 7 Sl o T Lz 11 B
Chemicals CAS No. I
2-Ethyl-1-hexanol 104-76-7 \/\j\/ o
2,2,4-Trimethyl-1,3- 25265-77- o
pentar)edlol A HO o
monoisobutyrate
2,2,4-Trimethyl-1,3- 6846-50-0 i N
pentanediol diisobutyrate \HLO OJ\r
Ethyl A 141-78-6 7

thyl Acetate -78-

)]\O/\
0]
Butyl Acetate 123-86-4
OH
Propylene Glycol 0a.
Monomethyl Ether 107-98-2 /O\)\
3-Methoxy-3- 56539-66-3 0 OH
methylbutanol
Diethylene Glycol Methyl e
Ether 111-77-3 \O/\/O\/\OH
Diethylene Glycol Ethyl on.
Ether 111-90-0 /\O/\/O\/\OH
Propylene Glycol 0
Monomethy! Ether 108-65-6 0 \/I\ )J\
Acetate ~ 0
0

Methyl Isobutyl Ketone 108-10-1 )j\)\
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#1

)RR EE Al 3 L O U R

FHm O T LTz 11 WEIZEET 5 Hasig ik

by

Chemicals CAS No. WE 4R "
2-TFL-1-~FH L AT - VT - SRS
2-Ethyl-1-hexanol 104-76-7 Sl PEAIECEL Vi
224- 8 U AF )b~ e ; -
2,2,4-Trimethyl-1,3- 25265-77- o N WA, AAlL, T v
. 13- 2T sl et e
pentanediol 4 vTFL | GRR} - 25 H O 1E R
monoisobutyrate 4 —h Bh#
224-F U AF)L-
2,2,4-Trimethyl-1,3- 13- By YA —
149 - i . . I — l/,\ yj |
pentanediol diisobutyrate 6846-50-0 A TFL— B E =/ R TARA]
~
Ethyl Acetate 141-78-6 FEfg— 5 1 WA, ARG RRE
T PRARAME TR ITURE, 45Tl
Butyl Acetate 123-86-4 Kilis 7 F v F, BEFERhHA, RET
v R, HE
Propylene Glycol [t
ropyiene _0q. = YRE N RV =t |
Monomethyl Ether 107-98-2 jllj% JAFT=T | Al EAM R
sy SO GV SR
3-Methoxy-3- 3-A hF3-AF ST
56539-66-3 NS — - GeBhaA, Vol
methylbutanol V-1-T K ) —)v ATV
Diethylene Glycol Methyl |, - 4 2-2 (A FFTx b | HHEBIRRA, SEHA
Ether ) =x = | Hl, TL—FIK
Diethylene Glycol Ethyl | |,/ o0 ¢ TFNTT Y a— | TL—FiK, SHEBIRRE
Ether v i, AT EORE
Propylene Glycol Juvr sy a
Monomethyl Ether 108-65-6 — L AFLT—F | A
Acetate NTEH— K
L N N L N JT\“"Z L —ZE AN
Methyl Isobutyl Ketone | 108-10-1 | 22 X177/ | e L — A LU

AR RS, Pl

2019 R b FA T v 7 A, ALF T3 H#HE
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#2-1

PRSI RS X ORI Y 2 7 S o#& T L7z 11 WEIZBE9 % GHS 4

SRR (D)

GHS 3 JEfEH (2020 4E 2 H BifE)

Chemicals CAS No. IRk 2 HE
SRR TE i
. TEIRBENE | PR AR
BT .
AR s 3

2-Ethyl-1-hexanol | 104-76-7 gk 25 AR X453 2A THETE RN
2,2,4-Trimethyl-
1,3-pentanediol 25265-77-4 | “F-pk 29 )% X45 2B THETE RN
monoisobutyrate
2,2,4-Trimethyl-
1,3-pentanediol 6846-50-0 | “Fpk 29 fFE X34t ITETE 2N
diisobutyrate
Ethyl Acetate 141-78-6 Wepk 21 AR X45 2B THETE RN
Butyl Acetate 123-86-4 Wopk 26 AR X45 2B SETE 720
Propylene Glycol 08, et - N g 7
Monomethyl Ether 107-98-2 K 25 AR X5 2B ST 20
3-Methoxy-3- . S N Ik 7
methylbutanol 56539-66-3 | Pk 24 4F X5 2A SFTE 20
Diethylene Glycol e S - N I ’
Methyl Ether 111-77-3 PR 20 A X4k STFETE 20
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F2-1 (i)
PR RIS KOOI Y A 7 Sl o#& T L7z 11 WEICBE3 5 GHS o fEfs R (1)

GHS 47 JaEfEH (2020 45 2 H BifE)

Chemicals CAS No. ARICX9 5
OPEAEIE | RN | o
L : BB ENE | MR B
BT /R .
AR s 3

Diethylene Glycol on. A 1 AN AN ISHEC X 7
Ethyl Ether 111-90-0 Rk 30 B X534 X777 2B DR TERND
Propylene Glycol
Monomethyl Ether | 108-65-6 Wepk 21 AR X534k X457 2B THETE RN
Acetate
Methylsobutyl | 108 101 | a2z 4 | =404k X4y 2B | ETEARL

Ketone
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# 22

KRR EE R AT 36 KO U R &

Sl O T Lz 11 WEIZES 35 GHS 4

HRER (2)

GHS 2y ¥E#5E 5 (2020 4 2 H BifE)

Chemicals RIERIOIRE | BEROREE | ),
B2 TR A I i3 "
GAEES")) (g #R) B
X452 (MR
2-Ethyl-1-hexanol SFETE R | ) L K43 SFETE RN SFTE RN
(FREE )

2,2,4-Trimethyl-1,3-
pentanediol HETERW | pHETERD STHETE RV FHETE 720
monoisobutyrate
2,2,4-Trimethyl-1,3-
pentanediol SETE W | GETERD FETE W FHETE 720
diisobutyrate

X453

(ROBRI
Ethyl Acetate X534k TETE RV DETE 7220
y 7 Mo, BEME | o
M)
X433
; (ROBE R
Butyl Acetate DHETE 720 DETE 20 DETE 220N
Y o PELBREME | o

)
Propylene Glycol ISR 7 X533 =N S ;
Monomethyl Ether TS (FRERAE D) I ST
3-Methoxy-3- JaN I\ 7 INKE X 7 JaN" 7
methylbutanol X34k SHETE RN TR TE RN DR TE RN
Diethylene Glycol =~ X473 s ; S ;
Methyl Ether X534k RREAE ) DR TE RN TTIATER N

368




#2-2 (i)

KRR EE R AT 36 KO U R &

PO T L7z 11 WEIZBET % GHS o fafs s (2)

Chemicals

GHS 73 55

(2020 4 2 A EAE)

Fr ERR B

I

(H[a] %

WG PERFR SR A

FHE

Diethylene Glycol
Ethyl Ether

FTE RN

Propylene Glycol
Monomethyl Ether
Acetate

X573

CRRERVEH

SOE )

SITFTE 20

Methyl Isobutyl
Ketone

X773

(OB R
P R
M)

M
.

N

tl\
?]%—

[TE 720
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#3
WA R RS L O Y R 7 Sl O T Uiz 11 WE I B e A2 X b
TPRREE O/ S 2018 4FJE

\

FRIBELOENYE FEEHEESTS) 2018 FE

k=113

AR IR BARVE IR | g | EER
TR | FEDS A S

\ wp |
ppm | mg/m® | MR | PESYEE H | RS

|

Chemicals

2

i
&

A

2-Ethyl-1-hexanol | 2016 1 5.3 3 -

2,2,4-Trimethyl-
1,3-pentanediol - - - - - - - - -
monoisobutyrate

2,2,4-Trimethyl-
1,3-pentanediol - - - - - - - - -
diisobutyrate

Ethyl Acetate 1995 | 200 720 - - - - - ;

Butyl Acetate 1994 | 100 | 475 - - - - - ;

Propylene Glycol
Monomethyl - - - - - - - - -
Ether

3-Methoxy-3-
methylbutanol

Diethylene Glycol
Methyl Ether

Diethylene Glycol
Ethyl Ether

Propylene Glycol
Monomethyl - - - - - - - - -
Ether Acetate

Methyl Isobutyl

- - - - *
Ketone 1984 | 50 200 2B 1.7 mg/L

HEEIL TIFIZIRPRATFNAVAL I TFNAr b DOREL LT

370



%4

WIS REAT 3 L O Y = 7
Conference of Governmental Industrial Hygienists) (Z X %

SO T L7z 11 WEIZEI9 % ACGIH (American
TP TRIMESE O#) S 2019

Chemicals

FRA IR & A=W 2ROk ER TR 2019 (ACGIH)

Documen-

tation date

TWA-TLVY

STEL-
TLV?

Notations

TLV Basis

2-Ethyl-1-hexanol

2,2,4-Trimethyl-1,3-
pentanediol
monoisobutyrate

2,2,4-Trimethyl-1,3-
pentanediol
diisobutyrate

Ethyl Acetate

1979

400 ppm

URT & eye irr?

Butyl Acetate

2015

50 ppm

150 ppm

Eye & URT irr

Propylene Glycol
Monomethyl Ether

3-Methoxy-3-
methylbutanol

Diethylene Glycol
Methyl Ether

Diethylene Glycol
Ethyl Ether

Propylene Glycol
Monomethyl Ether
Acetate

Methyl Isobutyl
Ketone

2009

20 ppm

75 ppm

A3Y:BEI®

URT irr;
dizziness;
headache

U TWA-TLV : Time-Weighted Average - Threshold Limit Value : 1 H 8 Wi, 138 40 F5RE oo R fr

R IR

2 STEL-TLV : Short Term Exposure Limite - Threshold Limit Value : 15 43 [ 0> %5 F 1 B 7% (R

¥ URT & eye irr : Upper Respiratory Tract irritation & eye irritation :

R R &HR A~ D R

Y A3 BB A3 (BT L TRBAMEDPHGESNIZWE TH LM, & F~O RN

ESNE)

5 BEI : Biological Exposure Indices =¥ FHINEEEFRIE, (EEE TRHIIRT A F VA Y TF Vi
o OREE LT 1.0 mg/lL
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=1 TRPA1
EE TRPV1
£ TRPM8

TRP / (ACTB x 10 ®)
>

: : 821« M8l i |k w1 MEL1 R
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10
Trachea

10°
3 TRPA1

EE TRPVA
£ TRPM8

9

0
- -
o o
(2 >~
1 1

TRP / (ACTB x 1
)
e

-

o
=
1

1 #2 #3 #4 #5 #6 #7 #8 #9 #10
Lung

X1 vNREMMEIZEITS TRPAL TRPVI 3L TRPMS mRNA OFEBUE A
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o 0
u &~
I |

TRP / (ACTB x 1
)

-—
2
|

S G5, wie Sl
Lung

105

Poeads

0

104-
103 %

ol

1|

TRP / (GAPDH x 10 ®)

-—
=
|

1

:nﬁ H

1 #2 #3 #4 #5 #6
Lung

- 48

P

N
=k
TRVt

AT
o TRV
s

2 bM#RRICIITD TRPAL, TRPVI 3L T TRPM8 mRNA DI EAE
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JRAETEATEHEER A F A MIE (EFWE Y 2 7 5EHE)

Syt Fe s

N2 KRB GG W E DR HERBRIE DR E R L O 2 7 KRIUGIZ B9 20158

N
)

WIS+ 53T - A - DRSBTS IR IEE R 2 7 — & OMfi5E

WHgeo s HER Ot BRREEALRT: Hdx

WL

IR ENRERRSHERE 13 WEORB AW EIZLDERNERIG YD RS-
TNWDT2 | oI T ARRFTE T, B b E O BRREBEHE S RS T
Do RWFFETIX, o7 T AR RICBIT D E B L BB R e T VAR EE T 52
SN X CRA S BITE R O MG BT ICH N T 2282 £ HET 5, S4FEE
13, BNELREBEEGIEEME R B TR ESNIALEWE DY, 7aeL 7Y
A= VB AT N —TNT T —h VT LTI VAT LT L BIONY T
Lo 7 a— L 2 F L —T U DV TR N BN B (W - 534 - A - BRI (2B 95 357
ST X ERE L, TORE, 7oL/ Va— Ve ) AF LT —FT )T 7T —h
(PGMEA) IZWINERAL, L FP B L OMFR DO LRy 22T T — B2 L) PGME
~ENMUKF RSN M% . 7 rEL 72—/ PGME Ol L0V v ra g bk
~NERBENDZEN RSN TV D, PGMEA (ZIEBESNIZT > b Kb CHRLAR 2
FALBRAENHEDOHESLHY | SR I1T DK iE CAUT-HEER OB 503 RIB S
TN, Tz, V2T L7 Ya— L AF )Lt —7 )L (DEGME) 1R J&H B e/ (T I &
NBHEZZLIVTEY, HIAYLH V& AW RBRIZ LV e R A~ IR %H 13 0.206
mg/cm*hr THLHZENHHNZEINTND, WINE4172 DEGME 1%, 7/ba—/L7eRes
F—BLIhraL P450 (LD, 2-ARF T ) LB L UAR UEER IS SN 280
WHESH TS, EBZ, YVF Lo/ )a— L oF )Lt —7 )L (DEGEE) 1 KERST A3 24 I
BILANIZ =R = e VR K W = F Lo 7Y a— L ELCR P ~FEt S L, REB IR
DR PRI E)TH -7z, DEGEE O CThHLY =F L7 Va—Lofk 1 #& 5
OFMEELTHM AR EINTNDHIEDD, DEGEE 1ZANTY=F L7 Ua—icfk
HSHL, VI AEGEREDIER D — D> TH LR 5| L TWD ATREMEAVRIBS L
72 UL EOEBREM B LU MNIEITSH PGMEA, DEGME 310" DEGEE DRNEIHEIZ
B4 oEHIT. ENIREREMEO RELICA A TH b0 L b,
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A BFEERY

JEAE SR 1T BN ZE R R BT YL
BDHH 13 FREOE M/ MER R A
LR/ L CENRERME 2 E D
TWBM, U4 TSN EFREHER E
13 E O FWEIC L D ENZERIG
PN E 72> TS, DT, vy 7
AN A (FBNZERIGY) BIEICET 5 ot
ZTBNT, BEWNIRERREHMEOB M 8
TATHERT T _EAEEWE Y A PR S
AN AN ) e - TR I TN
NI FEEFREHE LB L A ¥ — AT FES0N T
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