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NFHa 2 THE 2 b= E il ST s. 2
o DOLEWE O FIIE, ALY v 7 T RE
EREZ T TIER L, BV OHERICARIME LS
SAFAET D, BRI, Z25UTCEIK & e A3
T2 ENTET, RIRWIZTED ANDJELDZE
KRB LTI 60, NORERIKE L
T, BENZERE =XV I T5Z N TN
TWAHEN, IFEAED NITEET AZEEIC—HF
WA DT TIZ AR, o T, BB N N O
R IFET B L EMICFEMT 5120
B ANBRFEREZHETDILEND

5. EANRBREOREICIE, WoIHR 70
VTEOENIRE ) ST LT, g
o FHEE O BRI B D & AR
WE EHET DY 7T — 0N
LTW5.
AWFZECiE, 8 AR E R EH Ok
WY 77 —%BF L, 2021 48, 9

PSD sampler

B. WFZE 1k
B.1 Lg% 77— (PSD > 7T —)

& LY 77 — (Passive Sampling
Device, PSD-sampler) (X iz #i2 & A TdH 5
diffusion filter, 73 HT RF IZHill 2 8512 72 5 glass tube
Z LT, RSRINAREELZZRI LY A7
NVETITRFBRWAEFL S LS 3. PSD-
sampler D& &, JIEFIROME L Fig. 1 1T
I, F7, EEOYV TV A% Fig 2~4

|

HPLC

carbonyls
ozone

Ic

basic gases
acidic gases

indoor, outdoor personal

elution

transfer

| 5

‘ elution with solvent ‘ ‘ analysis

exposure

AIZTFEH LR D 32 FOFEET
i NBRERER R, SRR, BAMNEE D
AEZITV, (LFWE D2 % 55
L7-.

device.

Fig. 1. Measuring gaseous chemical compounds using the PSD sampling



HEFE (BAR, B ST, K& 1
mm Dk D — i & [E E 5. PSD-sampler O A >
T NSRRI LY T — R L,
WHE 7 4 V2 —RNENSR 15m 1272559
SR DFEERICELY £ 5. fHERBREICY 7
T — %Mo T\ 5 glasstube Z BV 443, FHEERK
TIRFIZ glass tube ZHUY 117, 7 /1 I BWRAFRIC
AND.EN, BIMNCBT A7) AR E
ZNZEh Fig. 2, Fig. 3 (7.

HEFE (BEARE) : PSD-sampler D A-727
N BURERN YT T — 2B 1. JER
WRIFIT glass tube ZHX D AR L, ROBAWTZT T
F v 7 BURH#ET o — 7 IO HF, (B RERE
HWERDONR—YF NPT FT—L Lz, N—VF
WY T T —IFEROETCFEICZ Y v S THEE
L7720, 80V o v 752D 15720 LT A
T 5. WEKTRRICRETF = —T7 2T 4L,
glass tube Z BV f11F, 7T IBRGFRICAND.
1E NBREFE DY > 7Y o 7 i\ % Fig. 4 I[TRT.
B.2 s
B.2.1 PSD-BPE/DNPH (A4 > kA ViR =/v4k
EYRIER) :

CLRHE DI NR= b EMIL 24-Y = a7 x-=
e RZ Y (DNPH) &GS LTR K7V UikE
a2 T 5. £1-, &V T rans-12-EAE ) ¥
JTF L (BPE) LRIGLTCEYDU2-T ATk
RQPA)Z KT % 49, Z? 2PA % DNPH Tt K7
VUBBBIKIC LT, o7 VT e R L 2
Wik o~ ~ 2757 (HPLC) THtrd 52 &ick
0, AL R = LA O FRIRHRE A RIREIS
725 %0, F7=, DNPH X Q"7 VT8 RDOE KTV
PRI Y CTCHE S LD Z e TS T
VW52, DNPH & #4795 BPE (34 VA7 T /83—
ELTHIEREL, EEZEASZ ENTES.

WEELKZ TV 7 7 —OFEA % SmL D
ATV T. DAFALANLERIFVR/TE =
N UL (25/75) IRAETHK 5 ml THH L, HPLC

THONT 5. ZOF, DNPH FHEED BMAL 40
EEEL, ZTIDOEERKIZY VB E 0.1%F

ML CRMARLEZ —EIC L%, SEiTho
7.

F KN 21 FED A VR = AbA %) (DNPH,
RNVLATNVTe R, 7« b7 AT kB R, 7% b
v, TrvuabAy, FaXF—), sua kLTI
TR, 2-TH ), THEF—, RRXT VT
e R, -2 =, p-XHF— ) o- b VT
NTE R, p-bALT VT E R, ~FHF— 25
CAFNRXT T e R, NTHF— ), F
JBEF—=,2- ) R =, S F =, T T
—/L) % HPLC CEEAETHD.

Fig. 2. Picture of the measurement of indoor air using
PSD samplers.

Fig. 3. Picture of the measurement of outdoor air using
PSD samplers.

Fig. 4. Picture of the measurement of personal exposure
using PSD personal samplers.

B.2.2 PSD-TEA (&4 A RE RIS~ 7T —)
KRB O bz 3E, bk, WHibkEFExR
EOMET AT ) =& 7 —17 I (TEA) &
ot L, ®ind 2 A 4 a4dkd 5. Z o0&
At r A A ra~ 57 40— (IC) TH
MrabZ &k, BT AEZENE, T8T D7
WMEEZKZ T2V 77 —OFEHA| TEA-silica
Z5mL O, TILIZKT. HiKk5ml TEHEL
-, WHKRY oA A 244 r7a~ T
77 4— (IC) TE®ETD. IC O7HEH T AT
!X Dionex IonPac AS11-HC % fH », KOH 2
mM—35mM D75z hE— RTHOITELT
STz, Irk, 7Ly —I1Zi3 ADRS 600 % {# H
L7z, Wil A 4, XA 4, Wik A 4,
WA A A, BAbWA 4, iR A 4, g
AF U WBHRIRETH B
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B.2.3 PSD-NH; (EEMET A BIERIEEY 77
—)

KEFOT v E=TRMNIAF AT IR Y
DOHFEMET 21TV VR & s LT, T 5
A F o EEBTAH. ZOBAF L E IC THONT

HZEIZXY, TUoE=TRORMNIAFILT IV
S EM, EET 5 3. IC OS5 T A2

Dionex lonPac CS16 & FHuN, A Z > ALK U ER 30
mM OT7 A VT T7T 47 F— RToOzEiT-o
7.

HEELKR 2TV 77 —OFEAI % SmL D
AT MZEET. HiK S ml THEH L%, EHIK
FOBA A% IC TERT D, IC O EED 7 A
(213 Dionex IonPac CS6 & VY, A X L ALKk
% 30mM OT7 A Y7 77 4 v E— RTHlT%
{Tol=. VFOUuALALAYy, FRI DALY, T
VEZOAAT Y, BV TAA T, TR
T AAF Ly, BV T AAFT NS ARE T H
5.

B.2.4 PSD-CX (VOC HIEH L&Y > 77 —)

REF OFERMEAKILAY (Volatile Organic
Carbons, VOC) 1d/x 55 & W 75 #| Carbon molecular
sieves Carboxen 572 (ZM BRI E 5. WAE L
72 VOCs # _WifbRFETEHEH L, A7 a~< kK
77 7 4 —E &4 EF (Gas chromatography /
Mass spectrometry, GC/MS) Tt a1T 5. flith
% #& % 7= Carboxen 572 Bi 1% 2 mL /N1 T /LIZ
BL, “WibRFEZ ImLIRINT 5. NEEYER
% (0.5pg/mL h/bm > d8 IAHR) % 20 uL AN L
TH L%, GCMS THHr&E1T 9.

AW I DT ST, 46 Aoy (=4 7
— b, ANXY 24TV ATFANRE L 2T H )
v, vrua~dr, fEgeF, hY7ra A
B 224- R AF AN H L LL1-FY Zm
DXy, NTHE =R T T TA
R, 1-7% ) —), XRoBo 12-Y7oax iy,
My ZvopoxzF Lo, 12-U7aa oy, A
FNAITFNr N, B2, MLz ds,
fvzy, Bk 7N, T hT77unpnxF L,
v, V7ueEsunxF Ly, mF LRy
Yo, mp-F L, 0-F Ly, AF LV, a-F
X, THN35- M) AFARCE L 1,24- b
UAFNR By, 2-mF b-l-~FH ) —, 7
YT 23- P AFARB Y p-Yan
Ry, JFF—nN, RT 2, 1245-T 7
AFNREBY, ThF—, NUTHY, Tk
TTFH, ROBT I, NI T L, TR
J =V, TXIB) ® VOC % i35 Z & R H[RET
H 5.

C. ERLEZE

C.1 AABRE, =N, BALEKREHRE

A OB E

TIET AN R OIS TET 2EE 32 FDOEN
ERAMVERE, B X OVEEE OE AR R E 2
E L. FAEITRTRO 4 EEOWEY 7T —
ZHAWT, 20218 A, 9 Al T-7=. 7 U~
JHEIIETC1IEMTHS. AEEEOMEL
Table 1 IZ7R"7. SAEFEEIZIESET 21 A, Ak
THEZE 11 A, K&EFR 14 7, 207 U — ME
ZI8FATHY, ENORTHATITY B 7 L—
AEBFERE LT

Table 1. Outlines of the houses investigated in this study.

house number of house type  structure room house age,
residents area, m year

No. 1 4 apartment concrete 12.8 35
No. 2 2 apartment concrete 13.2 30
No. 3 1 detached wooden 13.6 22
No. 4 5 detached concrete 9.6 29
No. 5 1 apartment concrete 9.6 27
No. 6 4 apartment concrete 24.0 20
No. 7 1 apartment concrete 22.5
No. 8 1 apartment concrete 9.6 35
No. 9 2 apartment concrete 9.9 50
No. 10 4 detached wooden 19.2 21
No. 11 4 detached wooden 16.0 20
No. 12 3 apartment concrete
No. 13 2 apartment concrete 19.2 32
No. 14 1 apartment wooden 16.0 10
No. 15 3 detached wooden 14.4 18
No. 16 1 apartment concrete
No. 17 6 detached wooden 24.0 50
No. 18 apartment  wooden 35.0 25
No. 19 2 apartment concrete 22.4 16
No. 20 4 apartment concrete 38.4 17
No. 21 4 apartment wooden 108 30
No. 22 2 apartment concrete 10.4 33
No. 23 1 apartment  wooden 12.8 40
No. 24 1 apartment concrete 12.8 7
No. 25 2 detached wooden 32.0 15
No. 26 5 apartment concrete 21.9 12
No. 27 1 detached wooden 8.0 15
No. 28 3 detached concrete 26.0 3
No. 29 3 detached wooden 20.8 21
No. 30 2 detached wooden 9.6 6
No. 31 2 apartment concrete 27.2 34
No. 32 1 apartment  wooden 17.6 3

C.2 HIERER

32 FOEFEICBIT 22N, BAEE, BIO
SRS 78 N OfE NWgEEE IR E O fE, N—tf v
X A VA % Table 2 12733, 2ARMIICE A B FE 1
FEDONEEEITRNEE LIRS B X0 EuiE
Thotz. £/=, /FTF—, ThF—1, ~F
Yo, Fhy, =& ) —LOEANRBEICBIT 5K
KMEITENBEEL VMO TEL, EFEUITD
REEDNRBEIND.
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Table 2. Concentrations of gaseous chemical compounds in indoor air, outdoor air, and personal exposure.

(ug/m?)

Indoor air Outdoor air Personal exposure
compounds

mean  50%ile 95%ile 100%ile mean 50%ile 95%ile 100%ile mean 50%ile 95%ile 100%ile
formaldehyde 25 21 64 73 34 3.1 7.6 8.5 17 15 31 150
acetaldehyde 28 14 81 260 1.8 1.6 4.6 5.0 21 13 54 180
propanal 2.3 1.5 7.0 10 0.2 0.0 0.4 1.4 1.7 1.2 4.9 8.8
valeraldehyde 2.1 1.6 7.1 11 0.9 0.8 1.8 2.1 1.6 0.9 6.7 19
i-valeraldehyde 0.5 0.4 1.6 2.5 0.2 0.0 0.6 0.8 0.6 0.5 1.8 5.0
hexanal 7.3 4.9 24 50 0.5 0.5 1.7 23 5.9 3.6 22 58
heptanal 1.1 0.7 4.1 6.4 0.1 0.0 0.6 1.9 1.0 0.8 33 17
octanal 2.1 1.9 4.1 7.9 0.3 0.0 1.2 1.3 2.4 1.8 43 35
nonanal 11 11 23 26 1.2 0.7 3.7 7.6 12 9.5 21 170
decanal 4.9 4.2 10 12 0.4 0.0 2.1 3.2 6.7 4.9 11 110
acrolein 0.5 0.3 1.8 4.2 0.0 0.0 0.1 0.2 0.3 0.3 1.0 2.6
crotonaldehyde 0.3 0.3 0.8 1.1 0.1 0.0 0.4 0.8 0.5 0.3 1.0 13
2-nonenal 0.5 0.0 1.6 2.7 0.0 0.0 0.2 0.5 0.6 0.0 2.2 15
benzaldehyde 1.5 1.4 4.5 4.9 0.1 0.0 0.5 0.7 1.2 1.0 2.7 9.4
o-tolualdehyde 0.3 0.0 0.9 2.1 0.3 0.4 0.8 0.9 0.3 0.0 1.3 1.7
p-tolualdehyde 1.8 0.8 7.7 9.1 0.6 0.5 1.3 1.5 1.3 0.7 3.8 7.3
2,5-DMBA 0.6 0.3 1.9 2.3 0.0 0.0 0.0 0.0 1.1 0.8 1.7 29
acetone 9.5 5.8 25 37 1.2 0.8 2.6 3.8 13 7.8 32 80
2-butanone 0.9 0.8 2.3 2.8 0.1 0.0 0.5 1.6 2.2 0.8 2.6 93
MIBK 4.0 0.2 8.9 94 34 0.1 2.2 89 1.7 0.2 1.6 89
total carbonyls 100 82 200 440 15 11 27 96 91 74 210 530
hexane 2.8 1.3 7.6 31 1.4 1.2 33 3.7 4.5 1.2 18 100
cyclohexane 1.8 0.8 8.4 18 0.4 0.3 0.9 0.9 2.3 0.7 6.8 64
heptane 0.7 0.6 1.5 1.7 0.3 0.2 0.6 0.8 0.8 0.5 2.6 10
octane 0.8 0.3 4.2 5.5 0.2 0.1 0.3 0.6 1.3 0.5 5.9 15
nonane 3.4 0.4 18 35 0.7 0.3 0.8 9.6 5.2 0.5 38 60
decane 7.7 1.1 32 51 2.9 0.9 15 38 21 2.5 58 610
undecane 1.9 0.5 9.6 14 0.4 0.2 0.8 5.1 3.2 0.6 22 47
dodecane 6.6 1.3 7.5 140 1.1 0.7 33 4.6 5.8 3.1 16 110
tridecane 1.8 0.9 5.0 16 0.7 0.5 1.5 33 1.7 0.9 5.9 14
tetradecane 27 2.1 69 570 2.1 0.8 9.1 19 14 3.5 30 300
pentadecane 8.4 0.7 22 180 0.4 0.2 1.9 33 2.8 0.5 6.1 62
hexadecane 2.0 0.7 8.4 20 1.2 0.3 6.5 7.9 1.2 0.2 4.9 19
benzene 0.7 0.7 1.2 1.5 0.7 0.7 1.3 1.6 0.5 0.5 1.0 1.2
toluene 39 4.3 25 990 30 3.2 7.8 740 18 4.4 20 590
ethylbenzene 2.3 1.2 9.8 16 1.3 0.8 1.7 12 2.9 1.0 9.7 63
o-xylene 0.9 0.4 3.6 4.2 0.4 0.3 0.5 2.8 1.2 0.4 6.6 9.8
m,p-xylene 2.3 1.2 9.2 12 1.1 0.7 1.6 9.0 3.2 1.1 12 40
1,3,5-TMB 0.6 0.2 3.0 7.6 0.4 0.1 0.2 8.4 0.8 0.2 5.1 8.5
1,2,4-TMB 2.4 0.6 10 31 1.6 0.4 0.8 33 2.8 0.6 17 34
1,2,3-TMB 0.5 0.1 2.4 6.4 0.3 0.1 0.2 6.4 0.6 0.1 3.9 8.3
1,2,4,5-TMB 0.2 0.1 0.7 2.3 0.0 0.0 0.1 0.4 0.2 0.1 0.7 1.6
styrene 0.1 0.0 0.5 2.1 0.0 0.0 0.0 0.1 0.3 0.0 0.3 16
p-dichlorobenzene 10 1.0 36 150 0.9 0.7 3.1 3.8 7.9 1.1 37 65
trichloromethane 0.8 0.4 3.4 3.6 0.4 0.2 2.0 2.6 0.8 0.3 2.4 20
1,2-dichloroethane 0.2 0.1 0.6 0.8 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.6
trichloroethylene 0.3 0.2 0.7 1.3 0.3 0.2 1.0 1.4 0.3 0.2 0.9 3.8
tetrachloroethylene 0.1 0.1 0.2 0.3 0.0 0.0 0.2 0.2 0.1 0.0 0.2 0.2
ethanol 77 39 270 330 1.5 0.6 6.2 7.9 130 81 310 1300
2-ethyl-1-hexanol 2.7 1.3 8.5 15 0.3 0.1 1.4 33 2.9 1.0 9.0 64
texanol 1.6 0.2 11 20 180 0.1 26 5100 0.6 0.2 2.5 7.7
ethylacetate 15 6.6 58 71 4.4 2.9 11 12 12 5.8 48 81
butylacetate 6.0 1.5 18 97 0.4 0.3 1.2 2.0 4.6 1.1 25 54
2,2,4-TMP 0.1 0.0 0.4 1.3 0.0 0.0 0.1 0.1 0.1 0.0 0.2 1.6
a-pinene 19 2.7 71 320 0.4 0.3 2.1 3.4 7.6 1.2 25 170
d-limonene 16 6.6 63 120 0.2 0.0 0.9 2.0 7.7 3.4 26 53
TXIB 1.7 0.6 4.1 23 5.6 0.2 2.1 140 1.2 0.8 4.1 10
TVOC 180 81 810 1300 240 24.0 580 5300 140 78 520 750
ozone 8.0 4.2 26 29 38 39 63 95 5.2 3.9 15 18
formic acid 15 14 31 35 8.6 7.3 13 36 11 8.8 19 30
acetic acid 65 47 180 200 22 22 37 53 45 36 110 120
hydrogen chloride 0.6 0.5 1.1 1.1 0.7 0.6 1.1 1.8 0.6 0.5 1.1 1.7
nitrogen dioxide 18 12 33 81 12 11 25 30 11 9.0 29 36
total acidic gases 89 77 210 270 39 41 72 90 59 51 150 160
ammonia 4.5 4.6 7.5 7.9 2.0 1.6 4.3 8.0 3.6 3.9 4.3 4.3
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C3IHAFIAVEZRBBLI-WE
C31 7 7ATEFR

SN, B4, BAREZEICBT2Eo7T 2 T
LT RIEEE % Table3 I2RT./WEL-23R2 A
5 FOEFE (No. 1, No.9, No. 18, No.25, No.
31) BNTHA T4 Ml (48ug/m3) ZEEiE L
7=, EABREEIEEE T No.l DIEEICZB T 1 A,
No.9 DEFET2 A, No.25 DEFEET2 ABHTA
N7 A4 AMEZEE LT-. FrlZ, £ No. 25 13=E
WIREEDS 260 pg/m® & WA KT A MED 5 (GFEE
BWMETH S.

T RTATE ROBNIEED 260 pg/m’ O fx
KEZ R LIZAEE (No.25) 2B 5 =ENEE,
AR A BREE YR O FE & Table 4 127,
COEZEOTENT AT E RERAABEEN 1.0
pg/m’ TH DD THEENICRKE RRBERND D
LMD BND a- B R PEFE (320 pg/m?)
LIEFICE S, KMBRZIFEHEINLTWDHEE
ThHbDH. =H ) — )LOENEE (330 ng/m?) MLt
B E S, Kb &= & ) — LBl 5 2 &
TT7EB 7T RBREKRT D ERHE 8 X
NTWBHDT, KEICHEDLILTWD KM RHRAE
ROFRREERH 5.

B 24 (P-1, P-2) OEZBRERNZNEN
149, 146 KM THH DT, EEEERITIFNE
71089, 0.87 THDH. ZOEIZTE N7 /LT E R
ENEEAZFT LS L, P-1, P2 OHEERTEEIL,
ZAVEI 230 pg/m3, 220 pg/m’ (2720, SEHENE
150 pg/m3, 180 pug/m®> LV HWMETH 5. =|EHNZE
LOBPEIZTY B A — ATITbEn, £F
NETBRTILFEDEREDN RSB TEH L
DHEINTWD S ZoFEBIF2BETHET
FEETHRERED 130 m? & AR E WO THEER
BCILFWEREIIRE S B n 2 L AVHEN S
N5, avF v b ZRGEEER &L ClE I
(202128 H29 H~9 A 5 H) 2 ADJE(ESE
A ZVEZ TWT-OFEENTOREBEN SN
X THLHR, VeI I— NPT OHIE TIL,
A ANBRERELZHET DHZ EIXTER.

F7o, BAT224-F U AF AR HZ -1,3-T
=N I)AIVTFT—hF (TFH/—) L
224-F U AF NN 3-RUB D F— LT A VT
F L — h (TXIB) 2ZIE4L 5100 pg/m?, 140
pgmd B S, ZhbOWEIT= AT VREA
FEVR AN TR R BRI O EREBY A 72 Sl & T
WAHD, ZOEEOINBERIENY Y T
WZAITONTWEED TRARENELS ol b H
bbb,

Table 3. Concentrations of acetaldehyde in indoor air, outdoor air,
and personal exposure. (pug/m?)

house 1 (0] P-1 P-2

P-3 P-4 P-5 P-6

No. 1 49 2.0 31 50 30

No. 2 11 2.1 9.0 11

No. 3 18 1.1 9.8

No. 4 14 2.0 14 12 30 16 15
No. 5 5.6 1.5 4.1

No. 6 1.5 4.0 4.1 3.6 5.1 8.8
No. 7 9.8 1.2 12

No. 8 14 4.3 13

No. 9 100 4.8 88 64

No. 10 38 2.0 30 25 24
No. 11 24 1.9 22 19 16 12
No. 12 25 2.0 10 36 21

No. 13 9.8 2.1 9.4 6.5

No. 14 20 5.0 17

No. 15 23 1.1 22 18 27

No. 16 17 1.6 14

No. 17 7.9

No. 18 60 0.6 34 30 29 22 11 7.3
No. 19 1.4 0.7 12 0.2

No. 20 9.5 2.4 12 7.4 7.7 7.8
No. 21 4.2 1.1 3.8 8.0 3.8 3.6
No. 22 14 1.8 12 16

No. 23 4.5 1.1 13

No. 24 7.2 1.5 16

No. 25 260 1.0 150 180

No. 26 33 1.6 4.9 7.5 5.7 3.6 1.5
No. 27 13 2.6 11

No. 28 15 2.3 11 16 12

No. 29 16 0.5 11 14 18

No. 30 47 0.4 32 35

No. 31 51 1.0 29 30

No. 32 9.6 1.3 7.8

Table 4. Concentrations of chemical compounds in indoor air,

outdoor air, and personal exposure. (pg/m?) No. 25
Sarfl;-‘{l‘f;gﬁ/me 168h 168h 149h/168h  146h/16h8
compounds indoor air outdoor air P-1 P-2

formaldehyde 27 8.5 22 15
acetaldehyde 260 1.0 150 180
propanal 10 0.0 6.2 6.1
valeraldehyde 10 0.5 7.0 6.8
hexanal 37 0.9 23 21
nonanal 25 7.6 18 20
acrolein 4.2 0.0 1.7 1.3
acetone 22 0.8 19 26
total carbonyls 440 20 280 310
tetradecane 4.6 3.9 1.9 21
toluene 37 1.9 21 19
ethylbenzene 15 0.9 8.7 7.9
ethanol 330 0.4 100 240
texanol 20 5100 6.3 5.7
ethylacetate 49 1.0 28 27
butylacetate 97 0.2 54 50
a-pinene 320 0.3 170 160
d-limonene 59 0.1 31 28
TXIB 2.7 140 0.5 1.5
TVOC 660 5300 350 360
ozone 2.2 38.4 2.3 2.3
acetic acid 200 20 100 100
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Table 5. Concentrations of formaldehyde in indoor air, outdoor air,

=N, B, BAREICE T S OR L LT VT and personal exposure.  (ug/m?)
Sy o E - N =
E R /%&F % ‘"ljable 5 \‘&\_T;?’/.\ n}ﬁﬁvb 7= ‘}132 F RV A | 'l 5 s s pa ne B
THATE FREBBHADOHTA BT A M (100 o730 32 16 23 17
pug/m?®) i Lo FEEEEN -2, 5 No. 17,18 No.2 12 32 62 74
CEABRBERFEDS 150 pg/m’® O ERE A R L fR{EH No.3 - Iz
PN No. 4 96 47 20 13 15 10 13
- i . . No. 5 31 3.1 15
ENIRE, BAMNRE, EAEREREOFFEM% Table  No. 6 57 78 53 61 88 16
61T, ZOEETORERFIHHETHY, 27 No7 7329 13
o - N NN ~ No.8 22 6.2 17
Z)Eﬂ'z I\\Ig.ﬁl7,/4No. 18126 A (1:1 P6) BEMEL, No. 9 VT
MIFFEEZATER LT, HEMF S (168 FfH)  No.10 20 32 18 16 13
DO{EZE No. 17/ No. 18 ##EMM (h) 1% 24.5/101,  No.1l 14 31 24 96 95 79
36.5/84.8, 41.5/95.0, 0/80, 127/0, 112/0 Tdb 5. £7=, Eg g ‘l‘g i‘l) 922 fg 2
WAERITENEH, 0.15/0.60, 0.22/0.50, 0.25/0.57,  No 14 21 85 15
0/0.48, 0.76/0, 0.67/0 ToH 5. {5 No. 18 DAH/L AT No. 15 32 26 20 16 17
LT RIEEEITEE No. 17 O 2 (SRR & 42 pg/m? 11:1]2 ij 3? 23
B, TR NTATE REHA RTA UMlEE LIRS 60 N, 18 40 1321 18 23 150 16 11
pgm* Z R L7 R—FETH> THEANP4 ZFRE, No.19 87 31 95 0.1
EFE No. 18 OEERFENEWVAIZE NS ORE N No. 20 12 2.8 12 8.3 8.9 10
BT < 720 TN No. 21 14 40 90 16 88 9
A N e o No.22 10 31 68 47
P-4 OARNLT T B FREIX 150 pg/m® TH Y, No. 23 10 24 11
WAELLHTROBOREL R L EA P4 i No2t 64 19 38
- Vi N e, 0. .
No. 18 i< 80 RERIAE L, TS 88 RRIZEE 2% EH 27 75 55 14 57 57
PATCEHI L TWEZ ED, 5 No. 17, No. 18 LL No. 27 81 20 58
I, G CEIREDOR VAT VT B RiZifiS iz No.28 21 24 95 l6 12
N No. 29 25 1.4 14 24 17
EMAID. No.30 30 31 16 21
No. 31 64 22 25 37
No. 32 29 25 15
Table 6. Concentrations of chemical compounds in indoor air, outdoor air, and personal exposure. (ug/m*) No. 17,18
4 Indoor Indoor Outd P-1 P-2 P-3 P-4 P-5 P-6
compounds No. 17 No. 18 utdoor  94.5/101h  36.5/84.8h _ 41.5/95h 0/80h 127/0h 112/0h
formaldehyde 21 42 13 21 18 23 150 16 11
acetaldehyde 7.9 60 0.6 34 30 29 22 11 73
propanal 0.8 1.8 0.0 1.3 1.2 1.3 1.4 0.8 0.9
valeraldehyde 0.6 1.9 0.9 0.4 2.0 3.8 2.1 0.4 0.4
hexanal 22 4.9 0.0 3.8 3.9 3.9 73 2.4 3.0
nonanal 6.5 15 0.0 15 13 10 13 7.2 12
acrolein 0.3 0.6 0.0 0.5 0.4 0.4 0.9 0.0 0.0
acetone 5.6 29 2.4 22 20 32 4.2 7.8 5.9
total carbonyls 51 180 5.8 120 100 120 210 57 50
tetradecane 1.7 3.7 0.0 2.0 3.1 6.5 3.7 2.1 7.8
toluene 2.9 45 1.7 3.2 2.9 6.7 4.5 3.1 1.7
ethylbenzene 1.8 1.6 0.4 0.9 0.9 11 1.2 0.8 0.6
ethanol 7.6 69 0.6 58 88 78 310 45 65
texanol 0.4 0.3 0.0 0.2 0.1 0.6 0.3 0.1 0.1
ethylacetate 1.7 33 1.6 12 13 11 15 1.3 1.1
butylacetate 0.6 6.8 0.0 2.7 2.5 4.2 1.9 0.8 0.6
a-pinene 4.1 2.7 0.1 1.5 1.7 1.6 1.1 1.7 1.7
d-limonene 4.1 19 0.0 6.6 4.9 5.7 3.4 1.8 2.1
TXIB 0.5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
TVOC 78 240 9.4 98 87 140 89 39 40
ozone 3.8 2.8 39 4.1 4.0 2.7 5.6 3.0 25
acetic acid 29 58 22 35 38 45 52
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C33 bz

L= OENIRE (990 pg/m?), EIE
(740 pg/m?), B AIRERIRE (590,400 pg/m3) 73
FEEWIZELS, EHEADOHTA KT A H (260 pg/m?)
ZRELSBZAHEE (No. 9) BHERSN-. =
W, BA, HARZEICB T DB O kLT o RE
Z Table 7 12”4, £72, ZOEFICBITE2EN
IREE, BAVREL, 8 A\WRFEIR A OFEHl %2 Table 8
NN B

COFETBIXSMETOELSFEE2HETH DN,
BE I, KB 2 SE T (SMRERLEE) 23T
bh Tz, 20k, MLz oRNINREN
EmL 7ol tMEZBND. HITERE N EH
EWVWIHZ LB, FEORERKT D EN
Zoololod, BENIRE (990 pg/m?) & EAME E
(740 pg/m?) ICKE AN ETRhoTc L b
nNod. b= EREERIZ1,24- R ATFARUE
v (WA 31 ug/m?, B 33 ug/m?), EEEE=F L
(N 21 pg/m?, E4H 12 pg/m3), 7%/ —v
(BN 17 pg/m?, EH 40 ug/m?) LENEEANOD
TNV, TS OWEDBERE L CHMNEE T
FIHEHE A TWEZEnEz2Z6bND. D4k
BETHDO®IZ, TVOC b A4 KT 4 fE (400
pg/m?) ZRE B LM (N 1300 pg/m?, =
Ak 910 pg/m?, & A 750pg/m?, 520pg/m?) & 72 -
7=

BEE 24 (P-1, P-2) OEERMAZNEH
138, 108 B CTHh 5 DT, HEEBEERIIFNE
1079, 0.64 THDH. ZOfEZE L= DRNE
FEICF U D &, P-1, P2 OHEEIREREIL, Th7
AU 780 pug/m3, 640 pg/m3 (272 V), SZHIME 590 pg/m?,
400 pg/m’ XV mUME LR o7

MEMMBF 7 7T FOSENERE (100
pg/m?) LA RTA xR L TWDH, B
SMREE (4.8 ng/m?) 13K <, oS & TH2 R
HExBx o2V, JBEHF24 (P-1, P-2) O
EERMNZNH 138, 108 Bl TH 25 DT,
FEERERIIZNLTN 079, 0.64 THDH. Z DI
T RTIATE ROENBEEICEL S E,P-1,
P-2 OHEEMRTE ®IX, TN 79 ng/m?, 64 ng/m?
(2720, EHME 82 pg/m?, 64 ng/m® & [ DOfHE L
b FERNCTERNTLT E ROREERNH
HIEWBREBEIND.

Table 7. Concentrations of toluene in indoor air, outdoor air, and

i personal exposure.  (pg/m?)
=3

house I O P-1 P-2 P-3 P-4  P-5 P-6
No. 1 4.5 3.8 3.8 4.5 4.8

No. 2 4.9 5.5 4.7 3.2

No. 3 1.8 1.7 1.8

No. 4 7.9 7.7 5.3 5.0 11 5.8 4.2
No. 5 1.9 2.1 1.3

No. 6 1.6 2.7 2.3 2.0 2.1 4.0

No. 7 3.9 2.5 4.8

No. 8 3.5 2.8 3.0

No. 9 990 740 590 400

No. 10 3.6 2.7 3.8 2.6 2.8 3.0

No. 11 8.0 7.8 6.4 6.0 4.6 5.5

No. 12 53 2.7 2.2 5.0 4.6

No. 13 4.1 3.1 2.7 5.9

No. 14 4.5 4.9 3.6

No. 15 4.9 1.7 4.6 4.6 6.6

No. 16 4.0 1.8 11

No. 17 2.9

No. 18 45 1.7 3.2 2.9 6.7 4.5 3.1 1.7
No. 19 3.5 3.2 4.2 0.0

No. 20 3.2 3.8 2.9 3.1 3.5 3.0

No. 21 4.1 3.2 4.0 4.6 3.4 33

No. 22 5.5 5.2 4.0

No. 23 1.9 2.1 2.7

No. 24 2.6 2.0 5.4

No. 25 37 1.9 21 19

No. 26 2.9 3.0 4.4 2.9 3.4 4.0 2.1
No. 27 3.5 2.4 2.8

No. 28 7.5 7.1 11 7.5 4.6

No. 29 10 3.2 7.1 4.5 9.1

No. 30 9.5 5.4 7.6 4.8

No. 31 7.2 0.6 7.9 3.0

No. 32 4.6 3.6 3.6

Table 8. Concentrations of chemical compounds in indoor air,

outdoor air, and personal exposure. (pg/m?) No.9
staying / 168h 168h 132h/168h  108h/168h
sampling time
compounds indoor air outdoor air P-1 P-2

formaldehyde 22 4.4 14 16
acetaldehyde 100 4.8 88 64
propanal 3.1 0.4 2.3 3.1
valeraldehyde 2.8 0.8 1.5 2.3
hexanal 8.4 1.4 5.2 6.6
nonanal 12 1.3 8.4 8.1
acrolein 0.4 0.0 0.4 0.4
acetone 18 0.6 30 24
total carbonyls 24 10 15 16
tetradecane 6.0 0.2 6.3 2.9
toluene 990 740 590 400
ethylbenzene 16 12 9.1 7.2
ethanol 330 1.7 410 300
texanol 17 40 7.7 6.1
ethylacetate 21 12 13 11
butylacetate 1.3 2.0 1.1 0.7
a-pinene 3.1 0.3 1.8 2.0
d-limonene 38 0.8 21 15
TXIB 23 0.0 10 4.6
TVOC 1300 910 750 520
ozone 2.2 60 33 4.6
acetic acid 69 53 47 56
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C34 T hIFTHYV
FEENo. 1DOT FT7T 7 DENEE (570 pg/m?)

DIEFIZEmSAA KT A fE (330 pg/m?) Z 8l L7z,

EWN, BA, BABRBEICBITSMEMO hv e U REE
Table 9 (2R, F7=, ZOHFEE (No. 1) ITBIFH=E
WIRE, BAMRE, (8 ARERE DM % Table 10 12
R

ZOEETIE, ZORYIcT—2A /) —~v b (E
IEEBIR Y ) ZH L TWZZ End, ZNdE4E
REBbnD. 22T, 77—/ —~ v FOEEL IR
DH L, “HRMERFE T 10000 5127 R L7-1%, GC/MS
THO & T2, EENo. 1l &7 —R /) —< v FDF
R D GC/MS 7 v~ K 7' F L% Fig. 51T, 7
— 2 ) ==y FOKEIIZT VI TFTHUNEEN, 2
IR T D N o72°% No. 2 DIEEL 80
pg/m’ O LI EVMEZ R L7722, ZOFEE TIEET
RIGRBCELY B> TW e ho 2 O R AETRNE 2
bhb.

JBEEHE 34 (P-1, P2, P-3) OEZERMAZNZEN
122, 163, 126 i TH H DT, FEWIERITIENE
0.7, 094, 073 THD. ZOEET VT T LD
ENEE 5TO0ug/m* IZFE L 5 &, P-1, P-2, P-3 DT
IREEEIT, T 400 ug/m3, 540 ug/m*, 540 ug/m?
(2720, FEHE 230 pg/m?, 300 pg/m?, 300 pg/m’ XV
FVMETH 5. B RIRAEEE 0 X — D Fric@E i T
WD EEENRET DHRICBRFRE IIREX
naxEEZILND.

o8 r house No. 2

CS2
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2
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Fig.5. GC/MS chromatographic profile of VOCs in indoor air of
house No. 1 (upper panel) and obtained from liquid of Earth No
matto (lower panel).

Table 9. Concentrations of tetradecane in indoor air, outdoor air, and

personal exposure. (pg/m?)

house 1 o P-1 P-2 P-3 P-4 P-5 P-6
No. 1 570 3.2 230 300 100

No. 2 83 10 29 34

No. 3 6.7 1.0 5.9

No. 4 2.1 1.1 3.8 3.6 3.7 3.5 4.2
No. 5 51 16

No. 6 1.7 130 33 3.1 2.8 11

No. 7 1.9 0.6 4.7

No. 8 1.9 0.0 16

No. 9 6.0 0.2 6.3 2.9

No. 10 1.6 1.9 2.9 4.8 4.4

No. 11 1.0 0.4 1.4 1.8 1.3

No. 12 2.1 0.5 4.6 2.1 3.0

No. 13 3.0 1.7 1.1 2.1

No. 14 3.4 1.3 59

No. 15 2.3 0.3 3.8 8.0 3.9

No. 16 1.1 0.8

No. 17 1.7

No. 18 37 0.0 2.0 3.1 6.5 3.7 2.1 7.8
No. 19 0.3 0.8 3.5 0.3

No. 20 29 2.6 9.3 12 19 17

No. 21 4.5 1.2 0.2 33 0.6

No. 22 0.6 0.4 1.3

No. 23 0.6 0.5

No. 24 0.5 1.9

No. 25 4.6 3.9 1.9 20

No. 26 0.6 1.5 0.8 0.5 3.1 0.4 0.2
No. 27 25 19 23

No. 28 3.2 1.9 3.7 1.7 2.8

No. 29 1.5 6.7 2.3 4.6 6.9

No. 30 7.6 7.3 9.8

No. 31 1.8 0.1 0.2 0.3

No. 32 1.2 0.9 2.8

Table 10. Concentrations of chemical compounds in indoor air,
outdoor air, and personal exposure. (ug/m?)  No. 1

staying /

4 . 168h 168h 122/173h 163/173h 126/173h
sampling time
compounds  indoor air oug}?or P-1 P-2 P-3
formaldehyde 30 3.2 16 23 17
acetaldehyde 49 2.0 31 50 30
propanal 4.6 0.2 2.6 4.4 3.6
valeraldehyde 1.6 0.8 0.0 1.3 1.9
hexanal 5.9 0.9 3.1 5.1 5.3
nonanal 9.8 1.4 5.6 9.8 11
acrolein 0.3 0.0 0.4 0.5 0.4
acetone 13 0.6 13 16 16
total carbonyls 130 12 78 120 100
tetradecane 570 32 230 300 100
toluene 4.5 3.8 3.8 4.5 4.8
ethylbenzene 1.8 1.2 1.2 1.7 1.3
ethanol 200 0.6 180 270 160
texanol 2.2 0.0 1.0 1.1 0.5
ethylacetate 71 1.5 43 60 5.5
butylacetate 5.0 0.8 2.7 4.2 1.1
a-pinene 4.1 0.4 2.6 3.4 4.7
d-limonene 32 0.0 17 25 13
TXIB 1.4 0.0 0.8 1.1 1.4
TVOC 960 25 560 530 210
ozone 2.3 21 2.6 2.4 3.7
acetic acid 36 15 23 25 28
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C4 BREBEVNILEZEDERE ORIERER

FeEBEMN OLF Y EIRE ik L7z 4 FE
YOYEY 77— AT L. A&
B & LNy T TIT, ESIOFEA T 2021 4
8 H 20 H~20214£9 H 30 H (S, 111 fg%), %4
MO IX, 20224 1 H 20 H~202242 H 14
H (W2, 75 fig%) OFf 186 fitigk T3k L.
7ok, FHERFRIIBER M 2 AR L L 8 FFH R
EThHD.

ZTNENOHMIZE T 2 VA= AL EWiE
B, VOC, MERERL > D YE, ~—& & A VE
(50%ile, 95%ile, 100%ile) % Table 11 (2777,
CAIRFERIIBREZ R LIZWE

) —)

& — VIREONEMEIEL, EH (S) 1100
pg/m3, A& (W2) 9200 pg/m® TH Y, 2WE %
BLTHROEWEZRL.

[E] 37 5 3K & S AR R ZE AT ([EHF, NIHS)
23 2001 4, 2002 4, 2003 FI(2FEE L 7= —#%
BB T A2E&HedhLE L-2ERFEE Vicks
&, = ) = VIREESEEEILZ AL E L 1600 pg/m?,
890 ng/m3, 490 pg/m® TH 7=, o KBE D,
ZIEH 15000 pg/m?, 19000 ug/m3, 4900 pg/m?
ZRL, HOBENGWHE THSH. SRHREL
FREEREY I BT RETFERAR D IEE
NEVWETHD. AMEZ X ) — RN gefil4
AZETTRERTATE RBRERKRTAHZ EBH
ESINTWHLIDOTHEENLETHS.

2,2,4,6,6-22 FZ RAFNANTH L (R—=AF )L
99)

B, W(S) D—iizk <7 A > 03 20000 pg/m?
LEREEINTZ. L2L, GCMS DAY bV
BETDHE, ThTIERL 2,2,4,6,6-50 F A
FNNTH (A RTHY) THDHIENRHADL
TR oz, FEHRRIC Z OWE NG £ T
ol O EMRTERIZITERWVR, K7D
VORMEKRTHVRIUS T, TETHDHZ
EEEBET D E 20000 ugmiIZITWVEETH D Z
ENTRBEEND. 4 Y KT % TVOC IZED
%L 20000 pgmi Ll Bz, T4 K74 E%E
KIEIZHEBT D2 LIThs.

C.4.2 ENEERIHME, REEHEME

JEA T BE D ENREREEZKEL TWD
WELr LT, "AATATE R (FA), 7k 7
LTk R(AA), hL= 2 (TL), ¥ L (XY),
zF N E¥ (EB), AF L (ST), X7
smanxXr¥y (PDB), 7 h 77 v (TD), #
HERIEAEALAEY (TVOC), BRBEE M BREE v
EERELTCWAWELE LT, _vBYy, U2
pugxTFlLy, FhIFrouxFlLy, XX
v (YY), TEMbER, BREEENEELLIE
FBICESEHAIEELZREL CWDIMELE LT,

7rE=7 (NH;) OREZEH, L#EznEh
Table 12~14 IZ/”T. N EFNOWE OIEEHE,
EEMEIILLTO®Y ThHD.

ARVET AT E R 100 pg/m?
TERNTATE R 48 ng/m?
N2 260 ug/m?
XLy 200 pg/m’
TFARE 3800 pg/m’
AF L 220 pg/m?
A/ A= 0= RO - 240 pg/m?
ThNIT 330 pg/m?
M IE A B &% TVOC 400 pg/m?
2-=F)b-l-F W ) — )L (%) 130 pg/m?
TxRY = (%) 240 pg/m?
_rry 3 pg/m?
INUR/A= === S % 130 pg/m?
ThZ7 /X F L 200 pg/m?
FxFL N (V) (60 ppb) 120 pg/m?
TR (40 ppb) 77 pg/m?

7 =7 (NHj3) (1000 ppb) 709 pg/m?

INHOWEOHRTEABE OENEER
SHE 2 EE U4 186 gk f T, Tk
N7 T R RS 3 EEE (48,55,62 ug/m?) Th o
7z.

C.43 —REFEE L OB

NIHS (% 2001 £~2003 i —#{EEICBIT 5
AWM EpLE LEaERAE 1 2iToT0nD. £
7=, ESAREEEER SR (NIPH) TlE 2012 i~
2014 DO E W L A I B ARE 602 5 O—i%fE
ETILFEMEREDOREEZI T TV D T, 4E
ITolREREME N 2EFHE L O LK%
Table 7 (279, &K, —RETB LV T
W) DT VBACEDERE DR NZ E R oo Tz,

I A REE N EE RIS E LS, BRI
ALY ATBWCH T D720, BNOA
Y UREIT B OIS 7. FREREYM O
VPR E (B 14pg/m® A1 8.2ug/m3) 05—
£ (EH 10pug/m3 & 1. 7ug/m?) L0 &V &I,
BN IThbn T ExR LTS, £+
D= DALFEWERRFE DKL 7o 72 2 & BHERI =
nas.

D. f5im

AWFFE CTILHF E B 186 fiti gk PN D A A IRAL 2
WYEREE A B L AT THIEL, (50wl
DFEREZIA LM Lz, AEICHER L2 dmmy v
TS —IXBREALBE LTRSS EAREL VD
THRERMICBIT AT 7 4 ABRBEOHIEICHE L
T,

H ARALZEYE O BNIRE & HERER 2> O F
NBEBEZHETT S Z IR TH 72, £z,
Bl —EFICEEL TWT S E A BREREE TR,
HZELHOMNI R o, AAREREL EREIC
Y, AN~DOY R FMEAT O 72 DITIIAWFIE
TR LI AN=YF Y 7T =0 b CTHL
ThD.
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Table 11. Concentrations of chemical compounds in the office buildings.

(ug/m?)

Summer (S,n=111)
Aug. 2021 to Sep. 2021

Winter (W2, n=175)
Jan. 2022 to Feb. 2022

compounds
mean 50%ile 95%ile 100%ile mean 50%ile 90%ile 100%ile
formaldehyde 13 12 25 60 6.9 6.3 12 21
acetaldehyde 11 8.0 30 62 8.0 6.6 22 27
propanal 2.1 n.d. 7.4 23 0.7 n.d. 4.0 12
Valeraldehyde n.d. n.d. n.d. 3.9 n.d. n.d. n.d. n.d.
i—valeraldehyde n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
hexanal 0.3 n.d. n.d. 15 n.d. n.d. n.d. n.d.
heptanal n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
octanal n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
nonanal 0.7 n.d. n.d. 38 02 n.d. n.d. 15
decanal 02 n.d. n.d. 19 n.d. n.d. n.d. n.d.
acrolein n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
crotonaldehyae 02 n.d. n.d. 6.2 n.d. n.d. n.d. 1.8
2-nonenal n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
benzaldehyde n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
o-tolualdehyde n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
p-tolualdehyde n.d. n.d. n.d. 4.1 n.d. n.d. n.d. 22
Z,S_DMBA n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
acetone 12 9.7 23 66 13 11 23 60
2-butanone n.d. n.d. n.d. 2.6 n.d. n.d. n.d. n.d.
MIBK 0.2 n.d. 0.6 1.6 n.d. n.d. n.d. 1.2
total carbonyls 40 33 66 240 29 26 53 85
hexane 5.2 2.7 11 200 5.0 4.2 12 29
cyclohexane 1.3 n.d. 4.5 66 2.6 0.7 5.3 61
heptane 0.5 n.d. 2.9 12 1.9 0.4 2.3 99
octane 1.0 n.d. 3.5 8.8 0.8 0.6 2.2 6.2
nonane 0.6 n.d. 2.0 39 1.0 0.5 2.7 29
decane 15 14 29 35 13 9.6 28 84
undecane 1.2 0.6 3.7 32 1.4 0.7 6.4 20
dodecane 5.4 3.5 16 78 7.7 6.3 14 57
tridecane 4.5 1.8 7.1 140 2.6 2.3 5.2 12
tetradecane 9.4 6.5 20 110 11 10 20 28
pentadecane 0.1 n.d. 0.6 3.6 0.3 0.3 0.7 1.8
hexadecane 0.4 n.d. 2.0 4.5 1.0 1.0 1.8 3.5
benzene 1.6 1.2 3.0 5.0 0.9 0.8 1.8 3.1
toluene 8.7 5.9 19 130 5.5 4.5 12 21
ethylbenzene 1.9 1.6 5.6 11 1.2 0.9 3.4 4.8
o-xylene 0.6 0.4 2.3 5.5 0.6 0.4 1.2 5.4
m,p-xylene 1.9 1.5 5.3 12 1.4 1.0 3.2 10
1,3,5-TMB 0.3 n.d. 1.6 3.8 0.3 0.2 0.8 2.4
1,2,4-TMB 1.2 0.6 4.4 15 1.2 0.8 3.6 9.9
1,2,3-TMB 0.2 n.d. 0.8 8.9 0.3 0.2 0.8 2.5
1,2,4,5-TMB 0.1 n.d. n.d. 15 0.1 n.d. 0.3 1.4
styrene n.d. n.d. n.d. n.d. n.d. n.d. 0.1 1.1
p-DCB 0.9 0.6 2.2 14 0.9 0.5 3.7 4.8
trichloromethane 0.7 n.d. 1.5 41 0.4 0.4 0.7 0.9
tetrachloromethane n.d. n.d. n.d. 2.2 0.2 n.d. 0.8 1.1
dibromochloromethane n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d
1,2-dichloroethane n.d. n.d. n.d. 1.8 n.d. n.d. n.d. 2.3
1,1,1-TCE n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
trichloroethylene 0.2 n.d. 1.7 2.9 0.8 n.d. 1.0 44
tetrachloroethylene n.d. n.d. n.d. 33 0.1 n.d. 0.5 0.8
ethanol 1100 540 3200 18000 3000 2600 7000 9200
2-ethyl-1-hexanol 4.3 1.9 20 33 0.6 n.d. 32 4.7
texanol 3.0 2.9 7.2 14 2.5 1.9 4.1 22
ethylacetate 5.1 3.5 13 46 3.9 2.6 9.2 27
butylacetate 0.6 n.d. 2.7 12 1.7 1.4 3.1 5.9
2,2,4-TMP n.d. n.d. n.d. 3.1 n.d. n.d. 0.1 1.3
a-pinene n.d. n.d. n.d. 1.5 0.2 0.2 0.6 1.0
d-limonene 1.7 n.d. 34 94 8.6 2.2 14 390
TVOC 160 130 370 730 140 120 260 680
ozone 14 11 24 48 8.2 7.8 12 20
formic acid 20 20 30 49 13 12 22 27
acetic acid 89 89 140 250 39 32 79 93
hydrogen chloride 8.7 5.5 14 90 18 16 30 59
nitrogen dioxide 15 14 25 64 15 12 26 110
total acidic gases 130 130 240 450 85 72 180 290
ammonia 12 12 17 24 3.6 3.2 6.1 7.8
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Table 12. Concentrations of chemical compounds for which guideline or standard values are specified. (S, pg/m?)

name FA AA

—
v
—
=
3!
o]
>
e

ST PDC EH TX TVOC BZ TrCE TeCE O; NO, NHj3

nNnnnnnnnnnnnnnnnnunnnnnununnnnnununnnnnnnnnnnunnnnnninnnnnnunnnnnninnnnnununnnnununnwnnn

1 16 7.4 4.3 6.9 0.9 1.2 n.d. 0.7 3.6 3.0 49 2.3 n.d. n.d. 13 5.5 8.3
2 13 19 2.6 14 2.1 2.5 n.d. 1.0 29 2.3 97 3.5 n.d. n.d. 8.9 20 11
3 16 26 9.3 12 5.4 6.8 n.d. 1.3 33 4.1 110 3.0 n.d. n.d. 7.9 7.4 23
4 24 11 4.1 16 1.5 2.2 n.d. 0.5 4.8 3.1 94 2.3 1.7 n.d. 8.2 9.8 13
5 7.1 8.0 6.5 8.5 2.4 3.1 n.d. 2.2 5.3 6.0 56 2.5 n.d. n.d. 9.1 15 15
6 12 10 3.9 21 2.1 2.7 n.d. 1.9 3.1 2.4 71 2.9 1.0 n.d. 19 16 14
7 6.5 12 6.8 5.1 1.3 1.3 n.d. 1.5 9.0 1.7 44 2.2 n.d. n.d. 11 13 12
8 13 5.2 2.4 2.7 1.1 1.7 n.d. n.d. 4.8 6.6 38 2.3 n.d. n.d. 8.3 4.7 16
9 11 8.3 1.7 4.7 1.9 2.1 n.d. 1.3 2.9 1.8 39 3.1 n.d. n.d. 19 18 11
10 13 48 3.7 9.5 2.6 3.7 n.d. 1.6 9.5 1.3 99 3.1 n.d. n.d. 5.6 17 14
11 9.9 19 2.6 9.9 2.4 3.1 n.d. 1.2 12 1.6 72 33 n.d. n.d. 6.2 13 13
12 9.4 7.1 4.1 6.5 2.7 2.7 n.d. 0.8 1.1 4.2 51 1.9 n.d. 33 5.1 37 12
13 33 17 10 10 3.9 4.5 n.d. 1.6 22 4.4 100 2.0 n.d. n.d. 6.1 8.8 21
14 11 5.4 2.8 7.1 1.3 2.7 n.d. n.d. 2.4 4.1 40 2.2 n.d. n.d. 7.5 14 9.4
15 21 7.2 1.8 4.9 1.8 3.0 n.d. 1.1 1.5 0.8 47 1.8 n.d. n.d. 7.9 27 14
16 5.2 20 4.4 6.0 1.7 2.5 n.d. 0.6 1.8 3.2 44 2.9 n.d. n.d. 6.1 27 10
17 11 13 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 30 2.2 n.d. n.d. 8.7 14 12
18 13 4.7 5.1 4.8 1.2 1.6 n.d. 1.5 3.5 2.9 38 1.9 n.d. n.d. 8.8 64 18
19 10 7.7 1.0 7.2 2.5 2.9 n.d. 0.3 3.1 14 51 1.7 n.d. n.d. 4.3 7.8 11
20 16 6.4 4.1 5.0 0.7 1.3 n.d. n.d. 20 3.8 56 1.7 n.d. n.d. 7.7 5.4 12
21 12 7.5 3.1 4.2 1.0 .0l.1 n.d. n.d. 1.6 0.9 31 2.2 n.d. n.d. 8.7 26 13
22 48 55 5.2 14 3.2 3.4 n.d. 0.8 6.2 4.5 200 2.5 n.d. n.d. 7.1 16 15
23 13 4.0 3.5 7.3 1.3 4.0 n.d. 0.4 2.7 1.5 37 1.9 n.d. n.d. 5.3 4.2 10
24 11 6.6 2.2 9.1 11 15 n.d. 1.8 8.7 5.2 81 2.0 n.d. n.d. 10 17 12
25 11 8.4 3.2 3.8 0.7 1.7 n.d. 1.2 2.5 1.4 35 2.2 n.d. n.d. 11 9.2 12
26 14 9.3 5.2 19 5.2 10 n.d. 0.8 1.9 3.0 69 2.4 n.d. n.d. 8.0 14 17
27 13 7.6 4.9 3.4 0.7 1.1 n.d. 0.4 2.2 1.7 33 1.1 n.d. n.d. 8.7 8.4 12
28 13 7.6 2.2 5.9 2.2 2.8 n.d. 1.7 2.3 2.6 49 1.7 n.d. n.d. 16 13 14
29 7.5 5.8 5.9 4.2 0.7 1.3 n.d. 0.6 8.8 5.1 39 2.0 n.d. n.d. 4.2 18 7.5
30 11 6.2 16 2.2 4.8 8.7 n.d. n.d. 2.2 1.9 39 1.5 n.d. n.d. 6.2 9.9 11
31 13 7.6 3.4 4.3 1.4 2.5 n.d. 0.9 6.8 2.1 43 2.2 n.d. n.d. 9.1 11 17
32 7.4 4.9 2.2 4.4 1.6 1.9 n.d. 1.2 0.5 1.2 29 1.6 n.d. n.d. 14 25 12
33 16 6.6 3.2 6.1 2.5 4.5 n.d. 0.8 2.4 4.6 49 2.2 n.d. n.d. 8.6 8.5 14
34 16 9.1 2.8 7.6 1.5 3.7 n.d. 0.3 4.7 1.4 48 2.3 n.d. n.d. 9.6 14 14
35 16 17 2.1 8.2 1.3 1.8 n.d. 1.3 7.0 3.0 73 1.7 n.d. n.d. 8.0 13 13
36 19 5.6 4.2 7.1 1.3 1.6 n.d. 1.2 4.1 3.2 140 1.8 n.d. n.d. 11 4.1 15
37 17 19 4.6 6.5 2.1 2.9 n.d. 0.9 14 1.3 69 2.4 n.d. n.d. 18 20 11
38 12 9.3 4.9 7.1 1.0 1.5 n.d. 2.1 2.6 3.0 42 1.9 n.d. n.d. 6.5 23 15
39 12 3.4 2.1 5.0 1.6 1.8 n.d. 0.9 3.0 1.0 34 2.0 n.d. n.d. 48 9.0 15
40 7.4 8.2 4.2 6.3 2.5 4.4 n.d. n.d. 4.4 4.3 43 1.9 n.d. n.d. 10 3.4 16
41 7.6 7.1 4.8 4.5 0.9 1.3 n.d. 0.7 3.7 0.4 29 1.0 n.d. n.d. 11 9.2

42 18 8.6 2.1 6.7 1.3 1.6 n.d. 0.8 14 2.9 68 2.1 0.5 n.d. 23 6.3 15
43 8.2 4.0 0.9 2.6 0.9 1.6 n.d. n.d. 1.9 6.6 31 2.3 n.d. n.d. 13 21 8.4
44 15 14 6.7 4.1 1.6 2.6 n.d. n.d. 43 4.1 53 2.3 n.d. n.d. 11 14 11
45 9.9 4.9 19 4.6 2.0 8.6 n.d. n.d. 3.0 12 45 0.8 n.d. n.d. 25 7.2 8.6
46 9 10 14 5.3 n.d. n.d. n.d. n.d. n.d. 4.3 38 1.1 n.d. n.d. 10 6.6 8.3
47 10 9.8 13 8.1 n.d. n.d. n.d. n.d. n.d. n.d. 36 1.6 n.d. n.d. 23 21 10
48 6.5 3.9 17 2.6 n.d. n.d. n.d. n.d. n.d. n.d. 16 1.1 n.d. n.d. 46 17 8.8
49 14 13 12 5.7 n.d. n.d. n.d. n.d. n.d. 5.0 43 1.3 n.d. n.d. 10 11 8.5
50 12 9.1 6.5 8.2 4.6 3.2 n.d. 0.7 n.d. n.d. 43 0.8 n.d. n.d. 12 21 6.3
51 8.2 9.5 14 5.1 1.0 n.d. n.d. n.d. n.d. 5.8 44 0.8 n.d. n.d. 11 10 6.2
52 4.6 8.1 14 2.8 n.d. n.d. n.d. n.d. n.d. n.d. 16 0.8 n.d. n.d. 15 9.7 21
53 12 9.1 12 1.5 n.d. n.d n.d. n.d. n.d. 7.1 33 1.0 n.d. n.d. 17 7.4 8.5
54 59 4.8 11 1.1 n.d. n.d. n.d. n.d. n.d. n.d. 14 1.1 n.d. n.d. 9.7 7.6 5.5
55 13 8.8 5.3 4.4 1.4 1.0 n.d. n.d. n.d. n.d. 31 0.4 n.d. n.d. 13 8.3 3.8
56 7.7 6.6 15 12 1.9 1.8 n.d. n.d. n.d. n.d. 37 0.6 n.d. n.d. 6.6 18 9.5
57 13 6.6 10 5.3 1.6 2.5 n.d. n.d. n.d. n.d. 34 1.0 n.d. n.d. 26 15 16
58 25 20 9.1 6.4 2.1 2.2 n.d. n.d. n.d. 5.3 71 0.9 n.d. n.d. 13 21 18
59 18 31 23 3.5 n.d. n.d. n.d. 0.6 10 n.d. 74 0.9 n.d. n.d. 12 9.0 13
60 14 6.0 14 2.9 0.8 0.4 n.d. n.d. n.d. n.d. 27 1.0 n.d. n.d. 12 10 10
61 8.5 5.8 13 6.3 1.9 2.5 n.d. 0.8 n.d. n.d. 30 0.9 n.d. n.d. 24 18 11
62 12 12 16 4.5 2.6 2.3 n.d. n.d. n.d. 5.5 42 0.7 n.d. n.d. 4.6 17 14
63 11 28 17 6.8 2.3 2.3 n.d. n.d. n.d. 5.5 63 1.2 n.d. n.d. 9.4 11 8.0
64 9.3 12 13 4.9 2.4 5.1 n.d. n.d. n.d. 33 40 0.7 n.d. n.d. 6.8 4.1 11
65 5.5 3.4 13 4.5 n.d. n.d. n.d. n.d. n.d. 3.8 23 0.8 n.d. n.d. 28 15 6.6
66 58 44 24 8.9 3.7 5.2 n.d. n.d. 11 7.1 140 1.1 n.d. n.d. 12 31 24
67 13 12 8.6 2.6 2.0 n.d. n.d. n.d. n.d. 4.0 35 0.8 n.d. n.d. 7.8 10 7.5
68 8.9 7.0 14 2.0 n.d. n.d n.d. n.d. n.d. 4.4 24 0.8 n.d. n.d. 12 6.0 7.9
69 8.4 6.5 21 2.6 n.d. n.d. n.d. 1.1 n.d. 4.1 27 0.9 n.d. n.d. 17 28 8.7
70 13 6.1 16 6.5 n.d. 0.9 n.d. 1.1 17 n.d. 55 1.0 n.d. n.d. 14 31 12
71 9.1 10 12 7.3 1.3 2.1 n.d. 0.7 n.d. n.d. 37 0.6 n.d. n.d. 7.9 19 8.7
72 14 9.4 15 2.0 n.d. n.d. n.d. n.d. n.d. n.d. 27 0.8 n.d. n.d. 12 6.8 n.d.
73 14 9.3 16 10 n.d. n.d. n.d. n.d. n.d. 2.7 40 1.0 n.d. n.d. 10 7.9 13
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name FA AA TD TL EB XY ST PDC EH TX TVOC BZ TrCE TeCE Os NO., NH;
S-74 8.0 9.7 21 19 n.d. n.d. n.d. 0.9 n.d. 3.8 51 1.0 n.d. n.d. 14 13 13
S-75 8.8 8.0 13 3.8 n.d. n.d. n.d. 1.0 n.d. n.d. 24 0.9 n.d. n.d. 22 21 12
S-76 14 6.3 9.4 5.4 n.d. n.d. n.d. 2.2 n.d. n.d. 36 0.8 n.d. n.d. 38 16 13
S-77 14 6.3 6.2 4.6 2.0 n.d. n.d. 0.5 n.d. 3.2 38 0.8 n.d. n.d. 45 14 10
S-78 14 6.7 5.4 4.5 1.3 n.d. n.d. 0.4 n.d. n.d. 35 0.8 n.d. n.d. 40 14 14
S-79 13 14 26 10 2.2 2.3 n.d. 2.1 1.8 3.7 65 3.1 0.7 n.d. 48 19 15
S-80 12 6.4 6.4 6.0 1.1 1.3 n.d. 0.9 3.9 34 39 2.0 n.d. n.d. 14 7.6 9.1
S-81 18 16 6.4 9.5 3.2 2.5 n.d. 0.7 2.3 2.4 61 1.5 n.d. n.d. 13 20 11
S-82 18 26 110 6.1 1.8 1.8 n.d. 5.1 4.2 2.1 77 2.9 n.d. n.d. 17 11 19
S-83 9.3 3.8 3.1 4.2 1.1 1.9 n.d. n.d. n.d. 3.1 30 2.4 n.d. n.d. 22 14 12
S-84 60 62 10 72 5.6 7.0 n.d. 14 28 7.3 340 5.0 2.0 n.d. 15 46 23
S-85 17 12 4.4 7.9 2.0 2.4 n.d. 8.2 3.1 2.5 78 2.5 1.0 n.d. 14 18 15
S-86 25 8.5 3.2 4.1 7.3 7.8 n.d. 2.0 6.8 5.3 70 1.9 n.d. n.d. 7 8.6 15
S-87 21 13 3.6 9.2 2.8 33 n.d. 1.6 3.9 2.3 72 2.6 n.d. n.d. 16 24 20
S-88 17 17 8.0 130 5.7 11 n.d. 0.8 12 59 270 2.2 n.d. n.d. 5.3 9.2 11
S-89 9.8 4.3 15 5.0 1.8 1.7 n.d. 1.5 9.2 n.d. 39 0.8 n.d. n.d. 11 27 14
S-90 6.6 7.6 8.7 7.8 3.6 3.4 n.d. n.d. n.d. 10 45 0.9 n.d. n.d. 13 10 12
S-91 5.6 4.1 5.2 3.8 1.4 1.2 n.d. n.d. n.d. 8.4 30 0.7 n.d. n.d. 6.9 5.5 9.1
S-92 7.0 5.2 9.4 2.5 1.1 1.2 n.d. 1.0 n.d. 13 45 0.8 n.d. n.d. 12 9.9 14
S-93 11 36 5.5 7.9 2.9 2.6 n.d. 0.9 n.d. n.d. 68 1.0 n.d. n.d. 13 13 16
S-94 11 14 13 7.8 2.4 2.0 n.d. 0.3 n.d. 4.3 53 0.9 n.d. n.d. 14 15 9.5
S-95 10 8.1 5.9 16 8.0 5.7 n.d. 1.3 n.d. n.d. 62 0.9 n.d. n.d. 15 21 6.9
S-96 9.9 3.8 13 3.5 1.1 0.9 n.d. n.d. n.d. n.d. 23 0.5 n.d. n.d. 18 16 7.7
S-97 6.4 5.2 14 3.6 1.7 1.7 n.d. 0.7 5.2 n.d. 33 0.9 n.d. n.d. 24 9.1 9.1
S-98 8.7 6.6 7.5 5.7 1.2 1.4 n.d. 0.5 n.d. 2.8 36 1.0 n.d. n.d. 22 18 14
S-99 12 5.8 9.6 2.7 n.d. n.d. n.d. n.d. 11 n.d. 37 0.8 n.d. n.d. 24 7.3 6.3
S-100 6.1 2.1 12 7.5 n.d. n.d. n.d. n.d. n.d. 3.7 22 0.8 n.d. n.d. 35 11 8.6
S-101 6.0 3.0 5.1 57 4.6 4.3 n.d. n.d. n.d. 4.0 100 0.6 1.7 n.d. 8.4 23 12
S-102 8.0 13 7.7 27 6.9 4.7 n.d. n.d. n.d. 2.3 83 1.2 2.9 n.d. 11 32 8.7
S-103 8.0 4.6 5.3 34 0.9 0.7 n.d. n.d. n.d. 5.1 34 0.6 n.d. n.d. 5.2 19 6.5
S-104 2.4 2.1 8.2 1.4 n.d. n.d. n.d. n.d. n.d. 2.9 21 0.9 n.d. n.d. 18 9.2 9.0
S-105 3.9 5.2 14 6.6 6.2 6.0 n.d. 2.6 n.d. 3.7 84 0.8 2.7 n.d. 13 24 9.4
S-106 8.7 5.8 7.6 5.4 1.5 2.2 n.d. n.d. 22 2.5 57 1.9 n.d. n.d. 6.4 8.8 6.2
S-107 8.5 5.9 5.2 4.9 1.7 1.6 n.d. n.d. 16 1.6 50 1.0 2.4 n.d. 11 14 6.3
S-108 6.6 4.7 7.1 5.8 1.7 1.8 n.d. n.d. 21 1.9 53 0.9 1.9 n.d. 14 14 6.9
S-109 10 59 15 7.2 n.d. n.d. n.d. 0.7 n.d. n.d. 30 0.8 n.d. n.d. 11 15 4.9
S-110 16 19 4.6 8.9 1.6 3.5 n.d. 0.4 0.7 1.1 57 0.3 n.d. n.d. 9.2 9.9 5.3
S-111 12 12 19 11 5.1 17 n.d. 3.4 6.5 6.1 93 0.3 n.d. n.d. 9.1 5.7 17
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Table 13. Concentrations of chemical compounds for which guideline or standard values are specified

NO, NH;

TX TVOC BZ TrCE TeCE O;

FA AA TD TL EB XY ST PDC EH

name
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Table 14. Concentrations of chemical compounds in office building and general housing.

(ng/m3)

Office building on the

proposed study D] WL
: : Winter
Winter Summer Winter
compounds  y., 2022 to Feb. 2022 2012 - 2014 2012 - 2014 Oct. 2002 to Mar.
mean max. mean max. mean max. mean max.

formaldehyde 6.9 21 34 220 13 58 27 120
acetaldehyde 8.0 27 19 210 21 230 24 150
propanal 0.7 12 7.4 37 4.1 62 1.9 18
valeraldehyde n.d. n.d. 1.9 35 0.8 11 2.1 12
i-valeraldehyde n.d. n.d. 0.1 4.6 0.5 9.3 0.6 2.9
hexanal n.d. n.d. 7.0 110 3.2 23 7.0 63
heptanal n.d. n.d. 0.7 7.6 0.8 9.3 1.1 29
octanal n.d. n.d. 1.6 13 1.0 7.5 1.1 15
nonanal 0.2 15 12 37 4.3 33 4.8 28
decanal n.d. n.d. 3.7 15 1.4 32 2.0 120
acrolein n.d. n.d. 0.9 4.8 0.8 8.5 0.2 0.9
crotonaldehyae n.d. 1.8 0.2 18 0.5 18 0.3 34
2-nonenal n.d. n.d. 0.3 3.4 0.6 5.2 n.d. n.d
benzaldehyde n.d. n.d. 1.3 16 0.8 25 2.7 50
o-tolualdehyde n.d. n.d. 0.2 13 0.8 61 3.2 250
p-tolualdehyde n.d. 2.2 1.9 15 1.0 120 1.7 6.1
2,5-DMBA n.d. n.d. 2.6 19 0.9 11 1.3 17
acetone 13 60 22 490 27 2500 31 270
2-butanone n.d. n.d. 1.7 99 1.3 23 13 210
MIBK n.d. 1.2 n.d. n.d. n.d. n.d. n.d. n.d
total carbonyls 29 n.d. 120 n.d. 84 n.d. 130 n.d.
hexane 5.0 29 3.5 240 2.8 160 29 1400
cyclohexane 2.6 61 n.d. n.d. n.d. n.d. 5.4 100
heptane 1.9 99 2.0 68 3.9 250 4.9 38
octane 0.8 6.2 2.0 110 2.8 110 16 280
nonane 1.0 29 6.6 540 11 460 21 410
decane 13 84 7.8 320 13 420 31 1300
undecane 1.4 20 18 310 19 580 20 710
dodecane 7.7 57 n.d. n.d. n.d. n.d. 10 250
tridecane 2.6 12 n.d. n.d. n.d. n.d. 4.1 130
tetradecane 11 28 n.d. n.d. n.d. n.d. 3.1 57
pentadecane 0.3 1.8 n.d. n.d. n.d. n.d. 1.2 8.7
hexadecane 1.0 3.5 n.d. n.d. n.d. n.d. 0.5 4.0
benzene 0.9 3.1 1.3 14 2.3 19 33 62
toluene 5.5 21 12 330 9.6 370 56 1100
ethylbenzene 1.2 4.8 5.8 180 53 710 13 480
o-xylene 0.6 5.4 2.6 77 3.4 120 7.5 120
m,p-xylene 1.4 10 4.4 240 8.2 430 18 570
1,3,5-TMB 0.3 2.4 1.2 45 1.9 49 33 50
1,2,4-TMB 1.2 9.9 4.0 150 6.4 190 12 180
1,2,3-TMB 0.3 2.5 0.9 31 1.7 46 3.4 55
1,2,4,5-TMB 0.1 1.4 n.d. n.d. n.d. n.d. 1.0 19
styrene n.d. 1.1 n.d. n.d. n.d. n.d. 4.2 98
p-dichlorobenzene 0.9 4.8 120 13000 31 2100 57 1000
trichloromethane 0.4 0.9 0.7 16 0.7 16 0.7 5.4
CC14 0.2 1.1 n.d. n.d. n.d. n.d. 0.6 0.1
DBCM n.d. n.d. n.d. 6.7 0.1 12 0.1 1.9
1,2-dichloroethane n.d. 2.3 0.2 11 n.d. 9.4 0.1 0.3
1,1,1-TCE n.d. n.d. 0.2 40 0.1 26 0.4 9.1
trichloroethylene 0.8 44 n.d. 1.9 0.1 2.5 1.2 23
tetrachloroethylene 0.1 0.8 0.2 18 0.4 45 0.9 34
ethanol 3000 9200 — - — - 890 19000
2-ethyl-1-hexanol 0.6 4.7 — - — - 0.6 8.8
texanol 2.5 22 — - — - 0.9 12
ethylacetate 3.9 27 8.5 650 5.4 780 8.6 230
butylacetate 1.7 5.9 6.2 410 3.8 220 4.0 210
2,2,4-TMP n.d. 1.3 n.d. n.d. n.d. n.d. 0.4 4.1
a-pinene 0.2 1.0 30 1900 5.6 180 86 1000
d-limonene 8.6 390 17 260 24 440 20 150
total VOCs 140 680 250 - 160 - 450 —

ozone 8.2 20 10 62 1.7 27 n.d n.d
formic acid 13 27 28 240 54 440 n.d n.d
acetic acid 39 93 130 840 93 330 n.d n.d
hydrogen chloride 18 59 1.9 150 2.7 150 n.d n.d
nitrogen dioxide 15 110 13 99 220 2000 71 590
ammonia 3.6 7.8 37 590 16 350 n.d n.d

-42-



&

e}

10.

2% 3k
Uchiyama, S.; Aoyagi, S.; Ando, M., Evaluation of a
diffusive sampler for measurement of carbonyl
compounds in air. Atmospheric Environment 2004, 38,
(37), 6319-6326.

. Uchiyama, S.; Inaba, Y.; Kunugita, N., A diffusive

sampling device for simultaneous determination of
ozone and carbonyls. Analytica Chimica Acta 2011,
691, (1-2), 119-124.

Yamada, T.; Uchiyama, S.; Inaba, Y.; Kunugita, N.;
Nakagome, H.; Seto, H., A diffusive sampling device
for measurement of ammonia in air. Atmospheric
Environment 2012, 54, (0), 629-633.

Uchiyama, S.; Ando, M.; Aoyagi, S., Isomerization of
aldehyde-2,4-dinitrophenylhydrazone derivatives and
liquid
chromatographic analysis. J. Chromatogr. A 2003,
996, (1-2), 95-102.

validation of high-performance

. Uchiyama, S.; Matsushima, E.; Aoyagi, S.; Ando, M.,

Measurement of acid-catalyzed isomerization of
unsaturated aldehyde-2,4-dinitrophenylhydrazone
liquid
chromatography analysis. Anal. Chim. Acta 2004, 523,
(2), 157-163.

Behforouz, M.; Bolan, J. L.; Flynt, M. S., 2,4-
Dinitrophenylhydrazones - a Modified Method for the
Preparation of These Derivatives and an Explanation

derivatives by high-performance

of Previous Conflicting Results. Journal of Organic
Chemistry 1985, 50, (8), 1186-1189.

. Uchiyama, S.; Tomizawa, T.; Tokoro, A.; Aoki, M.;

Hishiki, M.; Yamada, T.; Tanaka, R.; Sakamoto, H.;
Yoshida, T.; Bekki, K.; Inaba, Y.; Nakagome, H.;
Kunugita, N., Gaseous chemical compounds in indoor
and outdoor air of 602 houses throughout Japan in
winter and summer. Environmental Research 2015,
137, (0), 364-372.

. Tohmura, S.-i.; Ishikawa, A.; Miyamoto, K.; Inoue, A.,

Acetaldehyde emission from wood induced by the
addition of ethanol. Journal of Wood Science 2012, 58,
(1), 57-63.

Sakamoto, H.; Uchiyama, S.; Isobe, T.; Kunugita, N.;
Ogura, H.; Nakayama, S. F., Spatial Variations of
Indoor Air Chemicals in an Apartment Unit and
Personal Exposure of Residents. [International
Journal of Environmental Research and Public Health
2021, 78, (21), 11511.

ZRRIE S, L E B BUE S ENER T LD
B D DI L AL FE DFAE RO &
BRI 0P8 BT B R AT SE B Al

Bi& (LR ETERE BATHERER
FRREMIE, WA E 200301361A, 2003.
1 BEEERE, >y 70 ZREEREOI AT - Bk
B O 7= DENEREOEEFRA & BRI
B4 25058 BEABER SRS fibhe e
PR AN R E - BT BRI A
ZeWE, FEEREE H23-fdfE-—#%-010, 2013.

F. ABFRICE T DR
1. CHEE

Win-Yu Aung, Hironari Sakamoto, Ayana Sato, Ei-Ei-Pan-
Nu Yi, Zaw-Lin Thein, Myint-San Nwe, Nanda Shein, Htin
Linn, Shigehisa Uchiyama, Naoki Kunugita, Tin-Tin Win-
Shwe, and Ohn Mar: Indoor Formaldehyde Concentration,
Personal Formaldehyde Exposure and Clinical Symptoms
during Anatomy Dissection Sessions, University of
Medicine 1, Yangon, [International Journal of
Environmental Research and Public Health, 2021, 18 (2),
712-728.

Hironari Sakamoto, Shigehisa Uchiyama, Tomohiko Isobe,
Naoki Kunugita, Hironao Ogura, Shoji F. Nakayama:
Spatial Variations of Indoor Air Chemicals in an Apartment
Unit and Personal Exposure of Residents, International
Journal of Environmental Research and Public Health,
2021, 18 (21), 11511-11521.

Hironari Sakamoto, Shigehisa Uchiyama, Moka Shimidzu,
Hironao Ogura: Simple Ozone Scrubber Using a Glass
Fiber Filter Impregnated with Hydroquinone for the
Quantitative Analysis of Ambient Air Samples, Analytical
Sciences, 2021, 37, 1713-1718.

2. FRFER

Hironari Sakamoto, Shigehisa Uchiyama, Tomohiko Isobe,
Naoki Kunugita, Hironao Ogura, Shoji F. Nakayama:
Influence of chemical compounds in indoor air on personal
exposures, Healthy Buildings America 2021, January 2022.

WotZZpk; WL /A Determination of Carbonyl
Compounds in Air Using Hydroquinone Coated Frits for

Ozone Removal HA{LFEEE 100 EFFLS, 2020

F£3 1

W, WILEA b RaxixXuv¥riga—7
4T LRV F L UER T oV E =2 L B4
UhrE 6l MRRRESRFS, 202049 A

Wt 7 i, PRERESE; PILBE/A; Win-Yu AUNG; Tin-
Tin WIN-SHWE; FRIEVEFE; M E 8, 4 figs
EHBRICBITAFRALLATATE REANRZEEOHIE
%79 0] H ARNRAEG AR E, 2020 410 A

-43-



NI B, NS, O EMRE; WooEk; e
PESE; FIUB SENBREICEET 2L WE o 2% 8)
LIREE OWREFAM 2020 EENRESRS MK
2, 2000 12 H, &&E

W ZZ i, WL, VeEie e, BT, 4 1LB
HECEDEOMNGRBEICG 2 2EZENREOR
#2020 FENRETFS TS, 2020 4 12 A,
e I

WOtz all; WILEA; BEER Kz, BE M, A
W Pl RER BANZEREITICRB T Dby
W LEAREICG 2 50E F 79 Bl HARARSE
LS, 2021 £ 6 H

G. M EMEDOHE - BERL (TPEST)
TERL

-44-



TN 3 ARG BRI AR E R e (LA - R EE R S IE S 3E)
CaEitli Mt e

4. BGNINRE LT VT TV T

SyfAmRgES e FORTIERFERET - AL T2 Bd%
sribteE & B ENZORBEERF AT L AR

WRER

R BRIRAT ARG RIS 1T DAV AT VT b ROFEMEEI, 100pug/m® ThDH, v 7T R
WZBE L TRV AT LT B REETe 13 WENEASEEIC XL 0 IREREHES, TVOC I2oW T
HEBEENED HILTWDD, BEEMEAEIEICBWTHRLVAT VT & RUSMIEEEIZIT R - T
WV, FREREY) T, BEMBREAT RS BRI 10 TR LR R & SRR S B AR R M T
OIVTND L PHERTE DX, BENOLTFWERARDMETIZESZ RN L&, FHitIKE
PEEL VSN2 ENBEFWEREIIERNWEZEZ 5N TWD,

Z T, FHITEEMIIRT 2T EIREOBUR RS 5720, RALT LT R GTE
RGBS DFREHEI R EN TWDWEZ N T 7 T 4 THEE ROV CHEMFAEZITo 7=, 7=, I
ITUTIRE, WA, CO IR, bk FIREOWEEIT 5T,

FERE LT EEETH LRV LT ILT B KB IOREHEICZET BT DLW EIZ OV T,
BEZBRT I &ML, WITNHIERVBETH-T, £, TVOC BEIZOWTY, BEAE
B2 EE LTV DBy o T, 22.0°C~30.6°C DAV 1T % LT, BN EIE 26.0+1.3°C
EHTE LTV e, TRESEIE 5189% CREEUWEAETE OEF BLILNE 40~T70%| A8 72X 72 0o 7,
CO2 EFEIT 1 1:721F 1000ppm VT35 THERS L TN 7223, BB ITAVE CO, i FE 15 445ppm (2 5%F
L. ENIREIL 622ppm & RIRRYIC BAF /R BREE CHEFF ST e, IR - IRV TIRZER A
IZRDRERBEFRATR LN T2A, COz AT L CTIERI & 0 ozl o R E
MR BlE ST,

AR TR E O BB RS RAE & LTI 1 sk & bR < ik TENRE (1A) 134AKREE (0A)
KRB B ST, KRR 10 FECiE 10pum DR & 720k 10 bt >1 28 2 Jifiak o A8 <
Nie MOETORZETITEREMATT I0 <1 LRI VIRWEE AR L, BIEERIE T,
R FHREE % LTI R L0 LD ATREMEDS /RIB S L7203, AL O SRS B D122 i =i
K DARE7RE VT A SN/ o Tz,

4-1 fLEWE-INR=ALEMROEFRENAR ST, BB EEIC LY

Bitawm (Vvoc) WAL IR R FE & SLVEI Y] e R M T T
A. BFREEAR DT LR TE D2 L0, ENOLFWESE

R B A ERREIC BT DRV AT AFRMERIZES RN b, BREHRRENME
LT e RORMEEIE, 100 pugm® THob, v v 7 TEOVZNZ LN AEFWEREITRN B 2
N A L THE 5-1-1 DX IRV LT L STV,

T b RaEie 13 WHENEATEEIC LV RE Z 2 TIE, FEITREMICRT 2 LEE R
FREHEDY, TVOC IZOWTITEEREENED  EOBURAHET 5720, SV AT VT E K%
HIVTWDED, BEMFAIEICBNTHRLLT FUREAGEE OfFEHEIC RS TV A WE %
T B RUSMIEMEEIZIZ 2> TV, F5E  FOICT 77 4 7EE W CEIAE 21T 7=,
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# 4-1-1 ALFEWE OREEEH G2

FERMEAERILAY | ENIREEHE G 3

HRALT VT E R | 100 pg/m? (0.08 ppm)

T FTAFTE K| 48 pg/m? (0.03 ppm) B.2 AEGE

[\ 2= 260 ug/m3 (0.07 ppm) BEE BRI X DRV AT VT & ROJIE
XLy 200 pg/m? (0.05 ppm) WZOWTIE, 24—V =br7z=)bk KTV
TFNNLP 3800 pg/m? (0.88 ppm) > (DNPH) f#ife—mdiikik 7 v~ K77 75T
ZF L 220 pg/m® (0.05 ppm) L OWEST DR, 4—T /) —3—E KT/
857 m Ry | 240 pghmd 0.04 ppm) —S—ANDT =12 4= P VTV
v (AHMT) EIT & 0 HIE T 2 B U TEA 518
FLSEg 330 pg/m’ (0.04 ppm) KEDBNAEET HHMERR & S TWD,

7 a )L AR A 1 pg/m3 (0.07 ppb)

MR DOEE 01 pg/m?

(0.007 ppb)

T ) THANT 33 pug/m? (3.8 ppb)
BAT V) 0.29 pg/m? (0.02 ppb)
7 ZVEEY n-T7 F | 17 pg/m? (1.5 ppb)
IV

7 X VIR Y 2-F | 100 pg/m? (6.3 ppb)
JL~F b

TVOC 400 pg/m?

(B & B ARAE)
B. #F5E5EE
B.1 FAxE:

RGr L UT-EEEMITER 4-12 (T 5 A
D G ORI, FEHS, HERICH 2 HFET
BEMTH D, BEY A LG IZHOWTE, [F
CRBEMNCIEE 3 ETafllEdg & Lehs,
ZOMITAEY) | EETOAE 72D, 2021 4 10
AomBEICEWN T 7,

#4-12  ZERH b E O E B
ID HEA Hhdsk Z2 372
A1 |2021/10/14 | KFx 51
A2

A3

B 2021/10/14 | KBK (R
C 2021/10/14 NI 1]
D 2021/10/15 KB o
E 2021/10/5 B o
F 2021/10/5 B o
G 1 |2021/10/8 BE EAEAS

JEAEGHBE I L Dl TBNZER P LW E
D2 NIREEFREHIE M O YEROHIE 515D\ T
WZEIUE, BV AT AT e REEORRSHERE
21> TE, —IRNEICBT D2 507
IR 2B < 2 & A FBRE & LT, 30 43 FfE
TOImgm® ZHEEHEE THZ LN YUTH D,
L TWb,

BEYR/ERICBNTYH, SLAT AT E R
WEDEA I T %, FiEE, HE, KHEEOE
FESUTI RO 2 252 T L, TOH%E
B L= S BEIED 6 H 1 B2v5 9 A 30
AETCOMICTIBEIEFEL TWD, ZiuL, &
VAT VT B ROFAENH LWEM % < 5
HATBHZ L, BEEFICHESTELBETSHZ
LEBEHMLEZLOTHD, 0B, WLLT LT
b RO EOREREFAVEHELEZ Bl L= 56
I, ZE SRR S SR i 2 R L
ATEANBEEZENSE S0 Y, ENEXAFICE
FBHRNLT T e ROBOIEEERIZES D 5 Y
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Ex b, BAEFBRENHICHEET HHIE
FRZBNTY, 305D 7Y o ZIREHE TOH|
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DNPH #— kU v ¥ % HWT 30 L it (30min
at 1.0L/min) %17\, HPLC (ZX ¥ 12 sy DiE
Bt &1T-o72, FLxm 728 VOCs IZOW T
I%, Tenax-TA FIEMEE A H VT 9L ik
(30min at 300 mL/min) L, GC/MS (Z XL Y 45 i
DDOEREIToTZ, 7238, TVOC OFEHIZIL,
C6 (~FH2) NS Cl6 (NFHThY) ITh
HL7-v—2% ML U8 L CEE L,

£ 4-1-2 BRI eEE O N EREE
HIEEH N2

DNPH 7 — F VU v
30L (at 1.0L/min)
Tk H-HPLC
Tenax-TA

9L (at 300 mL/min)
NEABiAE-GC/MS

7T b REE

VOCs

C. FER-RROELE

BHE IR T DALFWEREZ K 4-1-3 1
R~

TILTFE RETHARILLATILVTE R, Tk
N7 VT e RIXEEEY R AL O L HEE 100
ng/m? e OVEAE G FEEHE 48 ng/md (2xt LG
SHEAZ BT D RIT o T2, BENEEDIR
BELDO0ELS RS TNDED, FEOENE
FEL~LThY, BENICEBOEIRIIATE
L7aneEE I b5,
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bHiemoT,
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B, BNOEM L ORAJRE LT ez,
TFNRBP, FLY, AFLY, TRT
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DIBENETEL RolzbD EEZXLND, &
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Ay
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FERL LT, REHETHLIELLT LT E R
BRIMMEFEWE ORRSHEIZ OV TIE, IREZE
W3 DML o T, TVOC REEIZOWT Y
D BEMI A o T, BIEIA SIS E B
TS ZARE L@V Th, ZoEBIE
ZOWRELUT & 7o T,

E. 2330k
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F. BFse8%
A

G. FHMPEHED HFE - B ERIRIT
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TERNTATER
=z

TFAR B
FrLv

AF L

= = PO
Al sl Ve

3.4 2.1
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A. BFEEW
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DEBIEREL LT D, CO, DFFMHIZED A
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WEPEHNR A MKEEL L TEDTHLDOTH
%o NHEHEEIMT I 5 22 TIZ AR DI,
W e B FRERERE OBRIED b 4T CO, 3 FEAE
T 5720, BRDED RV ETT COREN E
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R, ANFEED BIAET DI FE. (20,
KL R 72 SO BB E b b a—
IVTE D,

2017 FFHE, FHXHBEORE ST 55%LL
L IREE 30%LL B COxIE 30%IZiERE L. B
EHF 2N TH D Y,

AW TR EREIC BT D BN LT
WEREOFEERFE TH DL, ERIBEITHRE
CHEAET D120 MROWREEIT I LERD D,
T T, SN KD EOT 7T 4 T Y
7V ZHIGE L RIFFCIREE, B, COy JBRFED
REZIT> T,

WA

IR - W - CO, H ouifseifll &/ Nl o5 — (T
&D TR-76Ui) %287V o TN RE, 5
53 TR C 30 3 FHILL EJIE L, 2 D Hhds BEkiE# D
5 5~10 2Ll ERGE L= E LT\ D 30 4o
T EMELTER L, AL, B¥ G720
1 HEHHAIE N T & 72 72 D EE I O 10 : 00~
17 : 00 DF —X L7go>TW D,

B.

C. HIEHER
4-2-1 \ZIRE . X 4-2-2 (ZFEXHmEE . [ 4-2-
3ICCOEBEDERH T T 7 hmrd, £, #4-

2-1IZIIBEHE OVEHEEEF L2 D Th 5,

C1 RE

AMVRIRIT 22.0~30.6°C T 26.8+2.3°C &
TEAT L RIS X BN R O, BNIRE
1% 243~294°CLIZHHOEX N H o727, G Tl
BRTHKEZIT-oTEY, G < & 243~
26.6°CLLE L TWD, BIRFEE)IT 26.0+1.3°C

LA LD ZEL T,

F—fEcdhHs A1, A2, A3I1E3 »rdk
(2 26°CHHE TEE S D72 < IEFITLE L T
Tro GITEEREEED 27~28.3°C £ 0@ D & 7
STV, BRITHKIZ L2 TH D,

A, B, CIIfEHIZ, D, E. F (GiIH
XNTHDPEMITHKEZITo TV Z L0 bR
<) HRHXZGHTH Y, FEREITENREN
25.6°C, 24.9°C & Z2if U X B K& 2R /s
ZITR G nRnoTz,

C2 fHxHBE

AN DR R XA E ST 34~59%, EN
Tl 44~62% & BAFREREE L le > TWne, E£72
WHEEIENA SN TWS 10 A THY, S0
SHEE S SIFEELS RNV ENREEL WD &
Ez bbb,

FENOWE T 5149% T - 7=, L
AEVED BB FEYE 40~T0%\ AT 22 X 72 o
7o WEHNCIIRRME LS, A 135Nk &
FEAKIMBERARE SN TRY, BEEHE L -
MY EICE W EREH & oo TN D,

A. B, CIlIfERIA=ZH, D, E, F. GlEHH
ZEHTH Y . EHRG AR D PR EH O E
EHIIMER -2, AL, Gldae T #\To
JEYLBR 1 D 7= D ZBRT A AT > TN =728,
FERHE B |2 R B3 L O D32 OIRIERE < 7e
noTz,

C3 CO;

SRD COL -2 44512 7ppm, KISt
EROBNIEIE AT 622+167ppm ThH -7z,
B DN 1048+1 1ppm & & FE L vE
E% /0 U2 DIRETHER LTz, ol
TERRTIE 439~777ppm &KW LU CTEH
STV, ENEE DA 450~500ppm F2
FE & ANVKIRBEIZITVRE 2R LT D91 G 1,
G2, G3 I IEMIBKOEB L0 TH
%o

—J7, CO IR TIIfERI & o de X2 26
MOZENRLONT, @I THD A, B, C D=
IR FESEIIE 745ppm 72 - 720izxt L,
22 THDH D, E, F (GIXEBITHKEIT- T
W2 Z EBERL) 1 551ppm &RV VR E T
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R X 3L TV,

CO, IRIEIITERE L L WK ED/NT AT
IED ZEPHREHC L > TR ENL DA T-0,
COy PEFEAMEND D K WGEEE S IR S 722008,
RVVEE TEESNTWD 2 LTz L5
KFIZ LD U A7 TIXAFE LV,

D. #&#
22.0°C~30.6°COAZIRE T3 LT, BT
B2 BR< & BNIREIL 24.3~26.6°C L &
ELTWe, JIER AR 0= NI E I
26.0£1.3°CThH o7z, ZEGFAUIT L DK E 72
EREIR N2 ho T,

SN O EESEYT 5149% TR A 1 D
EPRHLNE 40~T70% IR eI Ae o T, 22
AT RUA R & T A O E B IR e H>
-7,

CO 1T 1 {:721F 1000ppm U145 THER L C
W2 7203 EREIIZIEINR COL PR FE -2 445ppm
WLy ENREEIE 622ppm & 2RI B A7
BREL CHEFF S LTz, ARIORIERS TS,
fERIZERR L 0 X ZE T DO RN CO NS
R BlE NI,

E. &30k
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B Te B liih 4 - (R4 - M B R
AR TP RERED BT D RAEEE O
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T IAEE—) | 3. FHITEEMICEB T 5 CO,
T3 0> 4[| J2HEFHAL — Phase2 AT —. K2 9
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2) kLR, 4 Bh BHIR SR, AR R, g
ER, M TR B RREREMICR T 5%
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Fam L4, Vol.84  No.765,2019.11, pp.1011-1018.
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[C]

i

76 - O Mean o Median = Max = Min
60 | =
r = = 5 Z
50 & ol
Loy E
C SR —
46
=z
30
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0
<HINIMI<CQ <| V|l o/ <|W | << ||| Nlm
(@] < < < (@] (@] (@] (@] (@] (@] CERCERG,
A B C D E F G
[ 4-2-3  FH SR FE I E G
#4-2-1  CO2FE, W, AR ORI ERs FIEF
2021 CO2 [ppm] Temp [°C] RH [%]
OA 1A OA 1A OA IA
Mean 445 622 26.8 26.0 51 52
S.D. 27 167 2.3 1.3 9 5
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4-3 BRI FIRYE
A. BFEEW

BEEMME AR DI I BT A EN
FEUELT, VR CAJRFE 015 mg/m® LUF L%
INTWD, Z 2 TOFEMR U ATREE 10 pm
LITFORIA- 725038 CAGO T v N4 T718IC
BIT 2 EFRDIE VNS PMI0 &3 LEARD,
Fo. REEBREENET PM2.5 O 1 N 15
pg/m® LU, 1 BN 35 pg/m’ EEE ST
WD DR ENIEEIIAFAE LRV,

REE R ELY) L O IR EEY) 2 351 D PM2.5
IR O FERBIZEE T 5 BEERFIERE ROV T,
ARIFFEOFN 2 FFLERF IS FZH LT b,

AT TIL, FREREMIZI T D BNFIERL
F-IR¥)’E. (Suspended Particulate Matter) I/ D52
WZATH 2 & T, BEEMITIIT DR IR
BIREOT —% O%FE & Ehefifs, 2 L2450
FROENC L HEN PM BEDFER E O
ATV, E ORI OWTIRFETT %,

B. WFEHE

R R TR PRI -2 2 13 Particle Counter (Kanomax
Model 3889) % IV T, 6 kif%E (0.3, 0.5, 1.0, 3.0,
5.0, 10pm) 2564 2 A% B O RE 21T > 72,
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<FEMIT— % >

Cl. EPSMC BT 2ERNEXRETA 74 » OB
1. BARIZRT 2 ENEREREHEO B

#1—1 EAEIEEOENIREERHE
=7k FENREFREHE (ng/m?) T BEHIR

HRVAT AT E R 100 (0.08) B, HEEH
MLz 260 (0.07) ARl B
XLy 200 (0.05)" A R

A A/ A= 0= AN 240 (0.04) ygeeyil

TF NP 3800 (0.88) WrEbt, Gkk RAF
AF L 220 (0.05) WrEE, BEE IR
7 aLE YRR 1 (0.00007) 3% /)M 0.1 a7 Y BRERA

T AR n-T F v 17 (0.0015) R C IR, Bkt
TRITHY 330 (0.04) A R

T RNRD Q- F LN F L 100 (0.0063)" U CRBIE, Bkt
BT V) 0.29 (0.00002) a7 Y BRERA
TERTALTE R 48 (0.03) A, HEEH

T ) THNT 33 (0.0038) a7 Y BRERA
JFF—v 41 (0.007) & T AR, A

AR LS (TVOC)

400 HiE B A

AP NESNEI LR

"20194E 1 A 17 HIE

) PRI 25°CHABLIE O (ARSI ppm

2. WHO OZEREHA RIA4 T v 7T —h

WHO 3, 2021 £ 9 H 22 HIZZE

A RTA v OSIEEATE LT (WHO, 2021), hi+RYE

(PMas, PMig), AV >, TRR(LESR, “R(UME, —MILREBEOZELIETA BT A R OF

FHIHRICESEWES N,

F1—2 WHODHFHLWZEZEHA KT A

HIRRE CRENE SN 5 DD
WFFED 5 /3—F A JVED 3.0 ng/m?
(Pinault et al., 2016), 3.2 pg/m? (Cakmak et
al., 2018), 3.5 pg/m* (Pinault et al., 2017),
4.8 pg/m* (Villeneuve et al., 2015) and 6.7
pg/m® (Weichenthal et al., 2014) T Y |

TN DOFHEMEN 42 pg/mi L o7z,

PMas O BN A b e o T
Villeneuve et al., 2015 & Weichenthal et
al,, 2014 ZFR< &OFHMED 4.9 pg/mP L
ol TR ORRND IR E
42-49 pg/m* PMas & L, EVHEE 5

WH TEAA L O ZETA RIA | F—H%E
PMys PHE (REOHFHEER) 1220 T, [ 5 ug/m’ (B FEME) Pinaultet al., 2016, Cakmak et

al., 2018, Pinault et al., 2017,
Villeneuve et al., 2015 .
Weichenthal et al., 2014
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pgm*eE LTW5,
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HL7=,
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& BIRRE CRENRBIZE SN 5 S0
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SEMEDS 151 pgmd & 7 o7, & T
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15 pg/m® (FFEEEfE)

Beelen et al., 2014,
Bentayeb et al., 2015,
Puett et al., 2008,
Carey et al., 2013,
Hart et al., 2011

1 HOEKLE (REOFEZHR) &4
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ng/m® [CAECT 5 A SERED 99 /38—
BB AEERER L, Liu et al,, 2019
DT —Z IDHAELEED 3 fFOfE%
H L7z,

45 ug/m?® (24 KR
%)E)

Liuetal., 2019

I

L (REOFERR) 1Z2VWT,
& OIKRE TRENBIZ SN 3 5D
RO — T ZfHiD 5 N—k L ZA )L
B2 55 pg/m® (Weichenthal, Pinault &
Burnett, 2017), 56 pg/m* (Cakmak et al.,
2018) and 68 pg/m* (Di et al., 2017a) T&H
D, ZRNOHOFIEED 60, =L 64
pgmd e 7potz, FZTE—7ZHiD 8
FEREEE 60 pg/m? e LTV 5,

60 ug/m’ (8 IRFfA]F-LE)
i, ©—27 Z=Hi[FEY
A EIRED 6 7 A
fi1])

Weichenthal, Pinault &
Burnett, 2017, Cakmak et al.,
2018, Dietal., 2017

BT (REOFBZR) ZiFEL
L. 6 7 HODE—ZMEHA K712 60
pg/mAAMEEEIE 48.7 ug/mACHE S35
CEE L, BIEBMED 99 S—k 1 F A
S & 8 I AR KIEA~ OB ATV, 8
e H A RME % 100 pg/m e LTV 5,

100 pg/m® (8 WEfE] D
EFZFNW)

Vicedo-Cabrera et al. 2020,
Turner et al., 2016, de Hoogh
etal., 2018

BT (REOFHZIRS) 12OV,
b IRIRE CRENEIZE SN 5 S>D
TRIED 5 73— 2 & A UED 7.3 pg/m?
(Tonne & Wilkinson, 2013), 8.3 pug/m?® in
two separate studies (Hart et al., 2011,

10 pg/m? (A FH4E)

Tonne & Wilkinson, 2013 .
Hartetal., 2011,2013, Turner
etal., 2016, Carey etal., 2013
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2013), 9.6 pg/m® (Turner et al., 2016) and
10.3 pg/m? (Carey et al., 2013 TH VY, =
NHOFHED 8.8 pgm* & 7e -7z, &
ZCHREEEE 10 ug/m*E LTV 5B,

1 HOEKLE (REOFZHR) &4
L L, FEEEEOTA KT A2 10
BET D HTEREED 99 /13—
k/&4w@%%%L\Uuaaﬂm9
DT —ZINHELHED 2.5 FOHEE
EHL,

pg/m? |

25 ug/m?® (24 FEfAF
%)E)

Liuetal., 2019

200 pg/m® (1 FEfF
ifE) *

WiEARL

TR AR

1 H ORI & 5 ABEoR ik 258
C (REOFEHERLS) . FPREREIET
ZFEEEL L. 30 ug/m* B FHIHEEE OB
Moy ZEE L, 10 pg/m3 DOEFEPREE I
U C 24 R E 40 pgm?, E 72
1399 /3~ U H AUV L AEEEE E D
ok 4 1% EHER LT 24 BEREME 40
pgm*e LT 5,

40 pg/m® (24 FEfEAFE
%)E)

Liu et al.,, 2019, Zheng et al.
2021, Orellano, Reynoso &
Quaranta 2021

500 pg/m* (10 53 ¥
fiE) *

WiEARL

|
B
8y
SF
H

APz & D REZEIZ X AT 2 RIE L
L. FRfE 1.15 mgm* &2 Bl S i
BARIREE & L AR Y 227 1.019 & Hv
TOMBHEZED 5.4%H8 L 72 5 0
ELT4mgmPaEH LT\ 5,

4mg/m? (24 B[
fiED)

Lee et al. 2020

10 mg/m? (8 RFfH %)
fil) *
35mg/m?® (1 IRffE]EE)
fil) *
100 mg/m? (15 57 F-¥
fiE) *

WEARL

*WIESHTERMERF L S A KT A

3. RAVEHBETFOENELSETA RIA

BN 3 EEITHT AR SN BNERE A KT A4 0%, A% 7 ULEEAF L (IRK, 2021a) .

7+t hr (IRK,2021b) .

2-71 X — (IRK,2021c) .

N/ a-E' L (IRK,2021d) .

Hfbe =1

(IRK, 2021e) . —f&fbik#%E (IRK,2021f) TH-o7z,
#£1—3 FAVHERETORNESENA K74 (2021 FE)
WE T RiRA o M FEEHE X —hfse
A2 IV Ty NOWNEERE | - FBEHMEL : 2.1 mg/m? Hazleton (1979), Lomax
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fe A F U [ ERBRICBIT 2R E| - FEEHMET: 1.1 mgm?® etal. (1992, 1997) from
(CAS  no. | RDZEME Ref. IRK 2020a
80-62-6)
7T b |~ AOWAIER | - FREHME I : 160 mg/m? Mast et al., 1988; NTP,
(CAS  no. | MERABRICIK T DB | - FE8HMET: 53 mg/m’ 1988 from Ref. IRK
67-64-1) OBAL DR 2020b
2-7mN ) | Ty hORNEMETE | - FEFHE I : 45 mg/m? Burleigh-Flayer et al.
— JL (CAS | BRI 1 2 Bk | - FEEHE T : 22 mg/m? 1997 from Ref. IRK
no. 67-63-0) | 155 2020c
NV a-b | BESEMEREE O SR | 100 5530 1 OaFEIFEA ALY A | Armstrong et al. (2003,
Ly BIZE S @RI | 7 12K IST 2 E & L THK | 2004) from IRK 2021d
NIRRT 0.033 ng/m?
10 543D 1 OWERFENAY 27
Zxf i D IR B TIEAY 033
ng/m3
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4 (von Neumann et al., 2020
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0.79 ng/m3 73 95 /N—& L Z A )L
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BIZES oM | 7123t s T 2 L LT 2.3 | IRK2020e
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10 543D 1 OERFENAY 27
(2RI 5 PR Tl 23 pg/m’
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FAATHEL D 10 mg/m? (8 MR FH41)
35mg/m?® (1 FRfE4E)
100 mg/m? (15 43 FH4HE)

XHREHME 1T RW 1) 1%, BERIOEMES L OB 20 IC R SEED ONIETH Y . REEENER S
TWo, RWII iz TWeZr bid, Fri2, BERHTEAT 2SO mmWEER ORERICHE L R DIRE L LT,
BB IR BRI O 7= O DFTEN A L 2§ _R&E LER SN TS, FEEMET RWD 1%, FWIMIRE L7z & LT b
WAL X 2T+ BRI R METH D, 1o T, RWI 22 Tnd &, fFE EZRE L RVERN
TRBRRRE LD b EL R B0, THOZDIZ, RWI & RWI OMOBE THLIEAITIITE T2 LENH D &
EHEIN TN D, RWIHE, RWIHCAREERE 10 2B L. 2ED RWI O 105D 1 DENED ST\ 5D,
FHEEARE 10 (BB ZHH LT 5, RWIIL, hEOMBBEZRIME L TOREZ R T ENTES, 7
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F2—3 2020 FEAHNON2021 FFEALINEFE OB ) A 7 TR 5

2 R FE (ug/m®) MOE RfC
FHfE chkfE BAE  FHE hafE  BiE BBX
RILLTILTE R 130 8.4 6.4 155.7 11.9 15.6 0.64 0.8%
7 +F7ILTEFR 130 10.6 6.3 198.8 11.3 19.0 0.60 0.8%
JOEFUT7ITER 130 2.7 0.0 229 22.4 60000.0 2.6 0.0%
n-RyE2F+—JL 130 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
-RoA2F—)L 130 0.1 0.0 4.1 2353.4 130000.0 32.0 0.0%
AFxHF—)L 130 0.2 0.0 20.5 826.2 130000.0 6.4 0.0%
ANTEF—IL 130 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
ToR2+—IL 130 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
JFTF— 130 0.4 0.0 23.0 324.8 130000.0 56 0.0%
FTh+—IL 130 0.1 0.0 14.5 1165.8 130000.0 9.0 0.0%
FoarvAdy 130 0.1 0.0 9.1 16.1 1600.0 0.18 1.5%
2B bYT7ILTER 130 0.3 0.0 6.0 21.6 6100.0 1.02 0.0%
2-/ *rF—JL 130 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
RUXT7ILTER 130 0.1 0.0 54 1200.0 90000.0 16.6 0.0%
o-FILZILTEFR 130 0.0 0.0 0.0 - - - -
p-FILF7ILTEFR 130 0.1 0.0 8.6 - - - -
25-CAFIARUXTILTE R 130 0.0 0.0 0.0 - - - -
D Al 130 13.6 10.3 143.5 971.2 1291.2 92.3 0.0%
AFILITFILT b2 130 1.0 0.0 33.7 8864.9 8686000.0 257.9 0.0%
AFIAYTFILT Y 130 0.1 0.0 3.2 5305.1 329000.0 1034 0.0%
voanxdyy 75 2.6 0.7 61.2 598.9 2064.4 25.1 0.0%
n-~NF¥H4 o 130 9.1 46 2729 53.4 104.7 1.8 0.0%
n~J42 v 130 14 0.4 98.8 - - - -
24-DAFILRUABE Y 55 0.2 0.0 11.0 - - - -
224-F ) AFILRVE Y 130 0.1 0.0 2.3 - - - -
nAo 4%y 130 0.7 0.5 7.2 353.0 479.2 34.0 0.0%
n-/ - > 130 14 0.5 35.3 177.3 460.9 7.0 0.0%
n-5Fhv 130 147 57 7414 16.7 42.8 0.33 0.8%
Ny Thy 130 1.8 1.1 234 139.5 229.3 10.5 0.0%
n-K5¥hy 130 8.3 8.2 57.4 29.8 30.2 4.3 0.0%
n-cJyThY 130 4.7 3.0 41.8 52.4 81.2 59 0.0%
nrrSTHhY 130 10.1 9.9 315 24.3 24.9 7.8 0.0%
n-RUBFhHY 130 15 0.4 20.7 161.6 586.6 11.9 0.0%
n-~¥XH45Fhy 130 2.3 1.3 14.5 109.2 195.2 17.0 0.0%
RvtEy 130 1.2 0.8 24.0 1.4 2.1 0.07 10.8%
ML Y 130 10.1 46 3971 25.8 56.1 0.65 0.8%
o-F LV 130 1.0 0.5 9.6 207.2 390.4 209 0.0%
m,p-F L2 130 2.7 1.3 35.2 75.2 158.5 57 0.0%
IFIILRUEY 130 2.8 1.1 70.2 134.7 339.4 53 0.0%
1,3,5-F)AF LR EY 130 0.3 0.2 3.0 352.1 656.4 36.1 0.0%
1,24-R)AF LR EY 130 1.2 0.7 9.9 88.6 147.7 1.1 0.0%
1,2,3-R)AF LR EY 130 0.3 0.2 3.1 399.3 590.2 35.7 0.0%
1,24 5-FRSAFILAUEY 130 0.1 0.0 16 - - - -
AFLY 130 0.0 0.0 2.0 1979.1 81000.0 39.9 0.0%
lrinlsl; JIWN 130 0.5 0.4 12.7 36.6 46.5 1.4 0.0%
puisibiRE 130 0.2 0.0 25 34.0 6400.0 2.6 0.0%
HO0asJOEARY 130 0.0 0.0 15 30870.3 357000.0 2375 0.0%
1,1,1-k)yooxay 130 0.0 0.0 0.0 55324816.7 1920000.0 425575.5 0.0%
12->4/0Q0xT4% > 130 0.1 0.0 2.3 315 1600.0 0.68 1.5%
12->Hoo7ansy 55 0.1 0.0 3.7 371.2 25000.0 6.7 0.0%
rysopTFLY 130 0.6 0.0 43.9 37.6 23000.0 0.52 0.8%
T hkZ200IFLY 130 0.1 0.0 15 41731 250000.0 168.6 0.0%
14-oHoo0QRyEy 130 1.7 0.5 103.5 127.5 4437 2.1 0.0%
IR/ —I) 75 30429 2645.9 9238.4 7.4 8.5 24 0.0%
1-794%/—)L 55 0.7 0.2 9.3 195.6 748.4 14.4 0.0%
2-TFJ)L-1-~"FH/ —)L 130 1.7 0.8 14.8 33.3 67.2 3.7 0.0%
TMPD-MIB 130 2.3 1.8 221 2419 306.0 25.2 0.0%
TMPD-DIB 75 3.8 2.4 15.4 43.9 68.4 10.9 0.0%
a-ER > 130 0.3 0.2 6.2 7391.2 14670.8 361.6 0.0%
d-)ERY 130 6.7 22 3934 675.1 2076.0 11.4 0.0%
BEEE T F )L 130 4.4 2.8 315 25.7 40.4 3.6 0.0%
BEfE-n-J FIL 130 1.6 1.3 249 434.8 557.3 28.1 0.0%
XE8 75 13.3 11.8 27.4 16.1 18.1 7.8 0.0%
i3 75 39.0 32.2 93.1 15.3 18.5 6.4 0.0%
k%R 75 17.6 15.7 59.0 0.61 0.68 0.18 72.0%
—BIEEE 75 15.3 12.2 114.8 0.65 0.82 0.09 61.3%
FUOEZT 74 3.6 3.2 7.8 90.3 99.8 41.8 0.0%
T 130 7.4 71 329 8.1 8.5 1.8 0.0%
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F£2—4 2021 FEEHOREEY R 7 FHMmGE R

=RERE (ug/m®) MOE RIC

T hRiE BAE  FE R fE BAlE BBE
RILLFILTER 111 12.9 1.5 60.0 7.7 8.7 1.7 0.0%
7 rF7ILTEFR 11 111 8.0 61.7 10.8 15.0 1.9 0.0%
JOEAVT7ITER 111 2.1 0.0 23.1 28.7 60000.0 2.6 0.0%
n-RUA2+—JL 111 0.0 0.0 3.9 3679.7 130000.0 33.2 0.0%
R F—)L 111 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
ANxHF—)L 111 0.3 0.0 15.2 499.5 130000.0 8.6 0.0%
NTEF—L 111 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
Toa2+r—IL 111 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
JFFr— 111 0.7 0.0 38.3 192.1 130000.0 34 0.0%
FThF—IL 111 0.2 0.0 19.2 749.8 130000.0 6.8 0.0%
p/A= RV ) 111 0.0 0.0 0.0 1600.0 1600.0 1600.0 0.0%
R LUFILTER 111 0.2 0.0 6.2 36.9 6100.0 0.98 0.9%
2-/ %2 F—JL 111 0.0 0.0 0.0 130000.0 130000.0 130000.0 0.0%
RUXF7ILTEFR 111 0.0 0.0 0.0 90000.0 90000.0 90000.0 0.0%
o-FIL7ILTEFR 111 0.0 0.0 0.0 - - - -
p-FILFILTEFR 111 0.0 0.0 41 - - - -
25-CAFIARVXFILTE R 111 0.0 0.0 0.0 - - - -
Dl 111 12.4 9.7 66.1 1067.5 1362.5 200.4 0.0%
AFILITFILT LY 111 0.0 0.0 2.6 228552.8 8686000.0 3326.8 0.0%
AFILAYTFILT bV 111 0.2 0.0 1.6 1762.6 329000.0 204.0 0.0%
voanxyy 111 1.3 0.0 65.6 1182.7 1536000.0 23.4 0.0%
n-~NF¥Ho 111 52 2.7 198.8 93.6 180.8 24 0.0%
n~J74 2 111 0.5 0.0 11.9 - - - -
24-CAFIRUAE Y - - - - - - - -
224-F ) AFILRUAE Y 111 0.0 0.0 3.1 - - - -
nAo4y 111 1.0 0.0 8.8 243.6 246000.0 27.8 0.0%
n-/F*v 111 0.6 0.0 38.5 428.1 246000.0 6.4 0.0%
n-yFhy 111 195.9 13.7 20061.1 1.3 18.0 0.012 0.9%
novThy 111 1.2 0.6 315 207.5 423.6 7.8 0.0%
n-KThy 111 54 3.5 77.7 455 69.4 3.2 0.0%
n-tyThy 111 4.5 1.8 135.0 54.6 133.5 1.8 0.0%
nrrcSTHhY 111 94 6.5 109.8 26.2 38.0 2.2 0.0%
n-RUA5THhY 111 0.1 0.0 3.6 1695.8  246000.0 68.0 0.0%
n-~E¥H45Thy 111 0.4 0.0 4.5 578.8 246000.0 54.6 0.0%
RyEy 111 1.6 1.2 5.0 1.1 1.4 0.34 41.4%
rLxT Y 111 8.7 59 125.6 29.9 441 2.1 0.0%
o-FLv 111 0.6 0.4 55 310.8 517.3 36.1 0.0%
m,p-F Ly 111 1.9 1.5 121 106.8 131.2 16.6 0.0%
IFILRUEY 111 1.9 1.6 10.6 1924 234.3 35.0 0.0%
1,3,5-F)AF LR EY 111 0.3 0.0 3.8 343.6 110000.0 28.9 0.0%
1,2,4-R)AFILREY 111 1.2 0.6 15.4 92.7 198.4 71 0.0%
1,2,3-R)AF LR EY 111 0.2 0.0 8.9 603.8 110000.0 124 0.0%
1,24, 5-TRIAFILAUEY 111 0.1 0.0 14.6 - - - -
AFLY 111 0.0 0.0 0.0 81000.0 81000.0 81000.0 0.0%
[7Anlnl; JIWWN 111 0.7 0.0 41.2 25.1 18000.0 0.44 0.9%
sk RE 111 0.0 0.0 2.2 320.9 6400.0 29 0.0%
HSO0asJOEARY 111 0.0 0.0 0.0 357000.0 357000.0 357000.0 0.0%
1,1,1-k)yopxT2y 111 0.0 0.0 0.0 1920000.0 1920000.0 1920000.0 0.0%
12->H/o0xT4ay 111 0.0 0.0 1.8 66.0 1600.0 0.89 0.9%
12->4s o7y - - - - - - - -
ryspooTFLY 111 0.2 0.0 2.9 138.0 23000.0 79 0.0%
T k00T FLY 111 0.0 0.0 3.3 8536.3  250000.0 76.9 0.0%
14->HopoAaRy+Ey 111 0.9 0.6 13.5 246.5 383.3 15.8 0.0%
IR/ —) 111 1078.0 538.1 17711.1 21.0 42.0 1.3 0.0%
1-7%/—)L - - - - - - - -
2-TFIL-1-~"NFH /) —)L 111 4.3 1.9 33.2 12.6 28.3 1.7 0.0%
TMPD-MIB 111 3.0 2.9 141 183.4 194.1 39.5 0.0%
TMPD-DIB 111 6.3 0.0 146.6 26.4 167000.0 11 0.0%
a-ER Y 111 0.0 0.0 15 54947.2 2250000.0 1486.1 0.0%
d-JERY 111 1.7 0.0 94.2 2647.9 4500000.0 47.8 0.0%
EFEE T FIL 111 5.1 3.5 46.1 221 33.0 25 0.0%
Erfg-n-J FIL 111 0.6 0.0 121 11456  700000.0 58.0 0.0%
XE8 111 20.3 19.7 49.3 10.5 10.9 4.3 0.0%
EFER 111 88.6 89.1 251.8 6.7 6.7 24 0.0%
b k& 111 8.7 55 89.5 1.2 1.9 0.12  14.4%
“BItEXR 111 14.9 13.5 63.6 0.67 0.74 0.16 64.9%
FUOEZT 110 11.8 11.5 23.5 275 28.2 13.8 0.0%
Ty 111 13.9 11.4 48.4 4.3 53 1.2 0.0%
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#F2—5 f@EEVAIIHMOEED

2021 EEH 20204 [ & # B UN20214F [ & B B 4
MOE RfC MOE RfC
FHyiE h R fE B BBE FiyiE hhiE Bkl BBX

ZEBIEER 111 0.67 0.74 0.16 649% 75 0.65 0.82 0.09 61.3%
Bt kFE 111 1.2 1.9 012 144% 75 0.61 0.68 0.18 72.0%
RotEy 111 11 1.4 0.34 41.4% 130 1.4 21 0.07 10.8%
FoarAdy 111 1600.0 1600.0 1600.0 0.0% 130 16.1 1600.0 0.18 1.5%
12->s0Q0xT4 Yy 111 66.0 1600.0 0.89 0.9% 130 315 1600.0 0.68 1.5%
n-Thy 111 1.3 18.0 0.012 0.9% 130 16.7 42.8 0.33 0.8%
r)vooxTFLY 111 138.0 23000.0 7.9 0.0% 130 37.6 23000.0 0.52 0.8%
7 F7LFEFR 111 10.8 15.0 1.9 0.0% 130 11.3 19.0 0.60 0.8%
RILLTILTFEFR 111 7.7 8.7 1.7 0.0% 130 11.9 15.6 0.64 0.8%
LTy 111 29.9 441 21 0.0% 130 25.8 56.1 0.65 0.8%
s rVT7ILTFEFR 111 36.9 6100.0 0.98 0.9% 130 21.6 6100.0 1.02 0.0%
7i=l=; JIWN 111 25.1 18000.0 0.44 0.9% 130 36.6 46.5 1.4 0.0%
n-~NF4H4 o 111 93.6 180.8 2.4 0.0% 130 53.4 104.7 1.8 0.0%
b % 111 4.3 5.3 1.2 0.0% 130 8.1 8.5 1.8 0.0%
14-osnoaRy+Ey 111 246.5 383.3 15.8 0.0% 130 127.5 443.7 21 0.0%
IR/ —JL 111 21.0 42.0 1.3 0.0% 75 7.4 8.5 2.4 0.0%
misfbiR= 111 320.9 6400.0 29 0.0% 130 34.0 6400.0 2.6 0.0%
JOEAXF7ILTEFR 111 28.7 60000.0 2.6 0.0% 130 224 60000.0 2.6 0.0%
B T FIL 111 221 33.0 25 0.0% 130 25.7 404 3.6 0.0%
2-TFJL-1-~"FH /) —)L 111 12.6 28.3 1.7 0.0% 130 33.3 67.2 3.7 0.0%
n-FThy 111 455 69.4 3.2 0.0% 130 29.8 30.2 4.3 0.0%
IFILRUEY 111 192.4 234.3 35.0 0.0% 130 134.7 3394 5.3 0.0%
JFTFr—I 111 192.1 130000.0 3.4 0.0% 130 324.8 130000.0 5.6 0.0%
m,p-F Ly 111 106.8 131.2 16.6 0.0% 130 75.2 158.5 57 0.0%
n-kJ)FhY 111 54.6 133.5 1.8 0.0% 130 52.4 81.2 59 0.0%
NEHF—L 111 499.5 130000.0 8.6 0.0% 130 826.2 130000.0 6.4 0.0%
BB 111 6.7 6.7 2.4 0.0% 75 15.3 18.5 6.4 0.0%
1,2->4 07 7a/,8y - - - - - 55 371.2 25000.0 6.7 0.0%
n-/+v 111 4281 246000.0 6.4 0.0% 130 177.3 460.9 7.0 0.0%
T hrSTHY 111 26.2 38.0 2.2 0.0% 130 24.3 24.9 7.8 0.0%
£ 111 10.5 10.9 4.3 0.0% 75 16.1 18.1 7.8 0.0%
FTh+—IL 111 749.8 130000.0 6.8 0.0% 130 1165.8 130000.0 9.0 0.0%
N9 TFhy 111 207.5 423.6 7.8 0.0% 130 139.5 229.3 10.5 0.0%
TMPD-DIB 111 26.4 167000.0 1.1 0.0% 75 43.9 68.4 10.9 0.0%
1,24-RJAFILRUEY 111 92.7 198.4 71 0.0% 130 88.6 147.7 1.1 0.0%
TUoEZT 110 27.5 28.2 13.8 0.0% 74 90.3 99.8 41.8 0.0%
d-)ER Y 111 2647.9 4500000.0 47.8 0.0% 130 675.1 2076.0 1.4 0.0%
nRUBFHhY 111 1695.8 246000.0 68.0 0.0% 130 161.6 586.6 11.9 0.0%
1-74%/—)L - - - - - 55 195.6 748.4 14.4 0.0%
RUAX7LTFEFR 111 90000.0 90000.0 90000.0 0.0% 130 1200.0 90000.0 16.6 0.0%
n~¥HYFhHY 111 578.8 246000.0 54.6 0.0% 130 109.2 195.2 17.0 0.0%
o-Fi L 111 310.8 517.3 36.1 0.0% 130 207.2 390.4 20.9 0.0%
voanxygy 111 1182.7 1536000.0 234 0.0% 75 598.9 2064.4 25.1 0.0%
TMPD-MIB 111 183.4 194.1 39.5 0.0% 130 2419 306.0 25.2 0.0%
EEBE-n-J FIL 111 1145.6 700000.0 58.0 0.0% 130 434.8 557.3 28.1 0.0%
FRUEF—)L 111 130000.0 130000.0 130000.0 0.0% 130 23534 130000.0 32.0 0.0%
nto48y 111 243.6 246000.0 27.8 0.0% 130 353.0 479.2 34.0 0.0%
1,2,3-RJAFILRUEY 111 603.8 110000.0 12.4 0.0% 130 399.3 590.2 35.7 0.0%
1,3,5-FJAFILRUEY 111 343.6 110000.0 28.9 0.0% 130 352.1 656.4 36.1 0.0%
AFLr 111 81000.0 81000.0 81000.0 0.0% 130 1979.1 81000.0 39.9 0.0%
T b2 111 1067.5 1362.5 200.4 0.0% 130 971.2 1291.2 92.3 0.0%
AFIAVIFILT b 111 1762.6 329000.0 204.0 0.0% 130 5305.1 329000.0 1034 0.0%
Tk OOTFLY 111 8536.3 250000.0 76.9 0.0% 130 41731 250000.0 168.6 0.0%
i==Dwink 3780 111 357000.0 357000.0 357000.0 0.0% 130 30870.3 357000.0 2375 0.0%
AFILITFILT LY 111 228552.8 8686000.0 3326.8 0.0% 130 8864.9 8686000.0 257.9 0.0%
a-ER Y 111 54947.2 2250000.0 1486.1 0.0% 130 7391.2 14670.8 361.6 0.0%
n-Rya+—)L 111 3679.7 130000.0 33.2 0.0% 130 130000.0 130000.0 130000.0 0.0%
ANTEF—)L 111 130000.0 130000.0 130000.0 0.0% 130 130000.0 130000.0 130000.0 0.0%
FToa2F—1L 111 130000.0 130000.0 130000.0 0.0% 130 130000.0 130000.0 130000.0 0.0%
2-7 3+ —IJL 111 130000.0 130000.0 130000.0 0.0% 130 130000.0 130000.0 130000.0 0.0%
1,1,1-kJonpxT4ay 111 1920000.0 1920000.0 1920000.0 0.0% 130 55324816.7 1920000.0 425575.5 0.0%
o-~MILFITEFR 111 - - - 0.0% 130 - - - 0.0%
p-kILFZILTEFR 111 - - - 0.0% 130 - - - 0.0%
25-SAFIANUXTILTE R 111 - - - 0.0% 130 - - - 0.0%
n~N7FH2 o 111 - - - 0.0% 130 - - - 0.0%
24-SAFIIRVA Y - - - - - 55 - - - 0.0%
224-RY AFIRUA Y 111 - - - 0.0% 130 - - - 0.0%
1,24 5-ThIAFILA Y 111 - - - 0.0% 130 - - - 0.0%
C4~CHDEAMBHEERA7ILTE F 11 113.5 130000.0 3.4 0.0% 130 179.5 130000.0 3.0 0.0%
C9~C18M Bk xR IE K FR 111 11 8.4 0.012 1.8% 130 54 6.9 0.3 0.8%
oLy 111 79.5 108.4 11.7 0.0% 130 55.2 113.5 45 0.0%
R)AFLRUEY 111 65.2 187.2 3.9 0.0% 130 60.1 101.6 6.9 0.0%
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