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Research on Indoor Air Quality of Industrial House with Designed Ventilation

These days indoor air quality is one of the serious problems for a house according to progress in air tightness,

decrease in ventilation rates, introduction of new construction materials, and so on. In this study, indoor

Aldehydes, VOCs, and these emission rates from construction materials have measured in an industrial house

with designed ventilation to investigate factors influencing on indeor air quality. The measurements have

conducted in the several construction stages, 1) after completion of woodwork construction, 2) before wax

coating of the floor, 3) after finishing of wax coating, 4) just after handing-over, 3} two months after

handing-over, and 6) one year after handing-over, In stage 6), ventilation performance has been measured by

tracer gas method using SF; and PFT.

KEYWORDS: Indoor air quality, Aldehydes, VOCs, Transient Behavior, PFT method
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The change in indoor air quality with lapsed time and secondary pollution
in newly- built apartment houses

In order to identify the effects of the time elapsed from completion on indoor concentrations of formaldehyde,
VQOCs and fungi and the mechanism of the secondary pollution caused by the decomposition of
formaldehyde, field measurement in apartment houses and chamber experiments were conducted.

In the rainy season, summer, autumn and winter, temperature, relative humidity, the concentrations of
formaldehyde, VOCs and CFU (Colony Forming Unit), as well as formic acid, ozone and nitrogen dioxide
were measured in newly-built apartment houses which had the same building materials, Limonene and
p-dichlorobenzene showed high concentrations. The concentration of formaldehyde did not decrease with the
elapsed time. The ratio of formic acid to formaldehyde was high when the concentration of nitrogen dioxide
was high.

The chamber experiment was conducted to identify the effects of ultraviolet rays on decomposition of
nitrogen dioxide and formaldehyde. The results showed that ultraviolet rays decreased the ratio of formic acid

to formaldehyde, although it increased O radical and ozone.
KEYWORD: Apartment house, VOCs, Formaldehyde, Formic acid, Ultraviolet rays, Fungi,
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(1) EENREERCYEMENR

SN 2002 4F 3 BICH LI NABRIIHHMEH:
ETTo /. BEREOAB TR 9217, HERES
291 I1TmRT, AEEIRLDIMAMEZTO 2D
PEEEEEL O HMEHREES L Tiro . HIEZIT-H
F2BEBEMOARLCTH S0, A/ HWAL Fo
i 1Bz DWTRLTVD, HAM SR 2 1H
OAEHMATHIREORFAEEN S, 100m BEMEN
FERITHBEEINLTIITE RERHER RS
FETH 5, B 9-3 ITERNR{TEDFmERFHE
[ %ERY, QlE 2T LRV AT VT E K, VOCs.
W, A/ BB RER—-ER TRE T .

FEHRERBEEED 4 2T 7,
#91 TEHEE
A-1 [ A2
BE-v47 RCi&-?»iay
®“IA 200238
340 2 A 2 A
[lf5 - AREaTS 1 [E/4 B
BFHm’] 238
& #i [m?] 95
B [m?] 28
BE [m] 12
K ER x# B on0x
H FifH B2 BiEY=-20X
73 BiyzOo-ur
1 .
R
!
OO
e —
- ﬁﬁ(r#
" AV
o F 2 oan
Em

rna=— QB¢

O 33 KB E BT
[ {9 @
O BEENEER
© &9 RIE B
93 TEERUMEBEAH

®

(2) REEBHTAHE

HBEONE IEELEMNRBEN (U —-ELa—
& — ESPECHED Z#M W TITo R 1.2m ITEE L .
s PARRELRT AN S 54X IR T 24 BRI OBE H1F o /2.
H—FLO—F—%E9-4IZFRT,

BH94 H-ELI—¥%—

(3) VOCs MlERERUSHFE

vOCs DREIZIE VOC-SD(SUPELCO 8) =N T
Fof. MEREL 12m ITRABEIIZHO T, 24
FOME LT - ERPFEH A0 757
4 — (BEBUMERTE) 2 BN TiT o> . SRRtk
DEMED Area ERbH, (01, 25, Lhift
BE(pgm’l &Rz, L. ~oEy, "5 sn
ORIy, UERARDWTEIL01, 3EALT
SHREERDI APRIFER 9-21RT . VOCSD
EHRAPOT ST 4 —%K9-51T7T,

§
M=axp =t
P S

M : R m’) a : HERABEL(mL]
po @ BRBHRIE [ppm] S, 285 -V D Area
5,  SBD Area

- (9-2)

coM
dxt
C : B (mg/m?®] kTN T HHE m’h]
d :EEmgm®l ¢ 87U TR ()
WMHB T ) TR
kT 25 ‘
IFI~Y 1.9
m,p-Fi 2.1
AFL 2.2 (o)
o-F Ly 1.9 N
Mx273xm

" Dxtx22.4x(273 +1)
C : B (mg/m’) t T M)
m: SWMECH TR 5 . ERFROELERE [°C]
D : 927U LY EE [m )
MR A gV ER | TR
V8 % 25 78.1
p-rooans¥y |19 147
VER 2.1 136.24
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& 92 SHEH

GC SHIMAZU GC-1700

Column SPB-1 0.25mmx60m

Column Temp. 10min  4°C/min
60°C — 60°C — 200°C

Injection Temp. 240°C
Carrier Gus Helium
Flow Rate 2.5mb/min
Injection Volume il
Detector FID

N - :
[ o oAt

"H95 VOC-SDEARLIOT NS T 4 —

(4) FKRIATATFERAEHERUSHAZ

FTNALAT T ROFIEIZIE DSD-DNPH (SUPEL
COBDERWTIT oA, BIFEREKLE 12m 172545
IO T, 24 BRI O %17 5 o ERUHR I3 E B
WEIO<T RS S 7(HPLC : Bt BERED WL T
Tol I BERARL D EME D Area & RDIZH.
K94, IS, KPEE (pgm’] ERD, %M
A& 9312/, DSD-DHPH & itk b7 5
7EK 9-6 IR T,

Bxb

M= . -+ - (9-4)
M HARTE (pg) B HBLD Area
a BRERBOBEZE b 7= MU NLOR (L]
M “- s e
Lnfx s, ”xK (9-5)
{273+25} £
L : BB (mg/m’] F : BEFE(=71.90]

s HABOEHREFC] g : 60[min/h]
¢ : THIERER [h) K :10°(mL/m’]

K93 SWEHF
- 3 B3B{EmRBREIZ v b
LC-BA
B2 ERBVEFAB UV R iH2E
SPD-6A
SEhS A GL Science #H5
Intertsil ODS-80A 4.6x150mm
et iR 71 b= b Ib/Kk=45/55
ik 1.5mL/min
hS LB 40°C
FTAR 0.5pg/mL
EAGRE R & 360nm

ERE#EsOTbSS T

Gt

B 9-6 DSD-DNPH &

(5) BBUNEHERUVINAFE
MENEICAnA Ry T 75 —ddRE N
Tz, FITEESHIER L/ TEA-Dish £% 4
WTHIEEZ{T o7 ¥, TEA-Dish iEIZ B2 WMERIT
90mm D)l 00— A1 (ADVANTEC %) 12 10%TEA
(FPUTH/-IT73I)% inL SBSHELEK. B3
A 4 —7 > (Drying Oven DO-450 : iuchi ®) ZH T
65°C 10 7 MEtE X & TR L /2. @I E 1.2m 12
BREEL. 24 MO ET -, 2L BACRE
THHSEBEIILZ2EENEISNDDT. K 9-7
CRTEINEEMZERL. AR TS558
BLTHEETo . EMSWIZER 98 IZRTA F
oo 7574 —(CS-90. DIONEX #) £ T
Tolc. FHEHEERIAIIFRT, 27U VHK
BT 254 7Y TS50 TY TS5 —%R
WALEICERIET L . 24 e, L (9-6). (9-7th s
Rl E R, SPBER Standard BN SB35 N
FRiEN SHiBfZET. RO EHWTRDE,

~

Ny TIY 75—

Bo.7 BARBHE

_m

EHo8 AA»2axhd57
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94 St
DIONEX 3
hZ A | lon Pack AS-9-HC Analytical (4x250mm)
Product No.51786
kiR " NayCO,, 5mM
&R H,S0,, 15mM
i 1.0mL/min
mit& A 10mL
AR 25l

a'
C, =a—xv+V
L

Cpo : SRR (mg/m’]
a : Standard [FHED Peak Ml
Vo BREHEE SR EUR (mg/m?)

- {9-6)

a’ : BED Peak M
v #iFE (mL)

p=c,ic, <o (9-7)

D YT T EE ]

w, 1 ISy TN T I — ORFEE D R (mg/h)

Cp : TV 74 7Y 27 - OHEEE (mg/m’]

C'= D";r -++(9-8)
D BT EK [m’ ]
R AV V4 =i 11

C’ o BEE [mg/m’]
g EIS R

L4

(6) ZELER. A/ UMERERUIHAZE

TEHEEREAV COREICIENREHY T
=N EAVWTIT o . BIEREKL 1.2m
CEREL. 4 BROMIREITo k. ZHELEROER
I @S EIC L D B R (UV mini 1240, By
MBMERTI) 2 H Wz, B, S #A8K smL Thith %
ToEREARE (AN 7 7 )b - NEDA ) 2mL #11
AT Standard M S RO BB EH W THERLRZG
B, TDHIT.N(99, 1I0EANT. TPREEEL,
/o3 rd s oox bS5 7 00— B
WTTo/k. FHGEidk o4 2RI N, Area
TR ERREMSBERATEEERXCIDZANT
SPBEERD L, Koo IERBRRM/ Sy TH
T5—%. Mo 10ITBAeHEETRT,

C = aypy x 202 -+ (9.9)
t

C : NO;iE [ppm]
ayoz ¢ AP BB ER (min/mgl (56 & L72)
t DEREBEFR [min] Wy, W N NO, B [pg]
- Cx273xM
22.4%(273 +8)
C’ : NO, R [mg/mj] M:5Fi
¢ : JEh O E(C]

-+ (9-10)

W
C=ag;x ;03 < (91)

C 0,8 [ppm]
@y ¢ KEPRE T R [min/mg]
Wy : HitR &7 O, ik [ugl t o BRER IR [min)

B 910 RIAFKEEH

(7) BARAEHRERU
SAE
AR ORI FILENRE
BEE(UM-10. 2Z=H3 /)b
Fuy &R, BIER KR

Sy

cRELTH- 2 %0an Sl SR
BER % 9-11 ITRT, 911 SamMEH

(8) BRHEBENEHNER
(857 %: 30 3

PFiEHEORFE R BioSamp{(E FUREHED AW
T o = 90mm & v — I & DG-18 8 & My,
FFE1.2m 175 @ L T. 400L(4 51, 100L/min) @ik
Eifol. MERTH I v—LEZEHL, 1 Fax
— & — (SANYO ) 2T 4 ARG EETHY
» FEfT> 7z, BioSamp %[ 9-12 1277,

Bd 9-12 BicSamp
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9-2-3 R

(1) RRE
HBEDONEHEE R 9-13 IR T, A SN
A, HIFHERE G A-1 Bi& D A2 BROA Al s
27,

(2) VvOCs

ROSIHEMERETRT., XYy, TFARE
S F L AFLREBEAERBEIS N AN,
Fizmtianiol by, prooRsEl,
]

EXRDIMUTH o /. ik, BFEORENSE
EHRROBNMIELD, WEMICENRD > METH
D, RIETHREBROEHONR SNz, [OPBER A
R ToMEIIDNWTEHL, pPinoNE |
BRTREAHDHE MO 43 ., ) EX>1d WHO
DT N FOEEHED 75 S EEFITHEVBETH
ol 3MBEICDLTHRMAEEL D HEL,
hid, MERREREHICERLEECA 550
EFELLFPHEORENTHEINZ2HKOEREN
ATWEDTEDERTHEEEASNS.

-

—

DA-1BE oA-2BF xA-THMEE XA 2HRE

40 100
30 ~ 0
i 2,
S & K @] 80
£ K3 & K i
420 § 8 x Q § X | 10w
ggm — X X X KX gig X % GOE
X X 1 50
0 ‘ 40
m’ m }m ’m m o un} i m’ m ‘m ’m
~ = e o ~ > 2 o ~ @ = o
=455 Bz =53
24-HEA
H 913 REEIEER
# 95 VOCs MIEER
oo, 3h . IFNA R ., | p-¥ooax| .
3pgim® | | 260ug/m® | 800ug/m® | 870ug/m® | 220pg/m® |  240pg/m’
7 H N.D. 67 N.D. N.D. 60 556
em |98 N.D. 70 N.D. N.D. N.D. ;
10 B N.D. 31 N.D. N.D. N.D.
12 R N.D. 68 N.D. N.D. N.D.
7B N.D. 78 14 N.D. 79
98 N.D. 87 N.D. N.D. N.D.
Al | B 10 B N.D. 31 N.D. N.D. N.D.
12 A N.D. 63 N.D. N.D. N.D. §ind
78 |Enras o 14 N.D. N.D. N.D.
g | 9A N.D. 32 N.D. N.D. N.D.
10 H N.D. 15 N.D. N.D. N.D.
12H N.D. 45 N.D. N.D. N.D.
78 N.D. 24 N.D. N.D. N.D.
PR EEL N.D. 34 N.D. N.D. N.D.
10 H N.D. 25 N.D. N.D. N.D.
12 8 N.D. 35 N.D. N.D. ND.  [FeiE 31647,
78 N.D. 13 N.D. N.D. N.D. 49
98 N.D. 53 N.D. N.D. N.D. 207
A2 1 BE S0F 1 nND 23 N.D. N.D. N.D. 106 | NOD.
12 B N.D. N.D. N.D. N.D. N.D. |7 678 e a8 i
7H N.D. 17 N.D. N.D. N.D. N.D. N.D.
g |28 N.D. 18 N.D. N.D. N.D. N.D. N.D.
10 A N.D. 20 N.D. N.D. N.D. 31 N.D.
12 A N.D. 37 N.D. N.D N.D. 36 N.D.

H:ﬁﬁgxﬁﬁﬁgﬁ@ 2 WHO TR VEILBITA2Z2RBROHA ESA 2 vOC ICHT SR

cHABSA 2 EBANEE

—117—



B9 HBEMSEEIIBILENELHOBFL L ZRBEROWE

(3) FIATFILTEE
BIERRER-141Z7R7 ., A-1B. A2 Bi&BEAE
FHBEREMED 100uy/m® 1T A LMo RV AT
FrFORSFBREZHEBEICLOERZ2ZH2HN S
Mo THBEOTROIDICRTHLEOR TIZLOR
10940
1+0.01(H -H,)
C, + HEKHIBREE [pg/m’]
C  EBZHBRE [pg/m’]
t, : MIEIREE [°C) (=25°C)
t o EHSEERE °C)
H, . HIEHMBE (%) (50%)
H : EPEEHAMEE (%)

Cy=C e {9-12)

EOWHIEZITo /. #IERRER 915 I2RY,. MER
BITHiar&2iTo M, HEsEREshar T
EMORIZILDPEPREOEHII NI N2 EE
AB,

(4)  REE

WMEOREE 9 ARSTTok. BIEHREH 916
IZRY. 9 B A BBER. BART S 07 OEA&
PBELOHE<CAEMMNOLUT THOT. R#l&
L A2 B TIHHEBEHZOREMIZTILALEED
Sirinole. Al TR ANLOAHTSHEMOE
MOARLLROBEL D BEN D,

—o—A-1 Bl 68-A1EBR —A-A1BH SA2EH —xA2BE ——A2EH

60

7H 9A

10K 128

AER

Eg-14 HRIATITE FHEER
—o—A-1 Bl B8-A182 2A-A18H < A2FEH —A2BE —(—A2EH

2]
(=]

[4)]
o

5
o

o

K[PRE [po/im?]
8 %)

-
f =]

o

10R 128

AER

E9-15 FRNATITERHESESR
——A-1 Bl -8-A182 —A-A1EH o A2FH xA2BE ——A2EH

30

25
Boo |

m]

# 15

i}

g 10

108 12H
MNZER

9-16 MBAIFHER
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(5) Z“BLER

TR{tEHFOMER o AnSTTok, BIEKEER
9-17 IZRT, 10 A A-1 MEBRIRFTH /2. WE
HIIBEAOEPBELOBADOHENREN LI &M
SIMEERIIBAHKTH I EAEA S, BET
HAD 1 B ORBIENEIT 0.06ppm TH SN, £
T O EEZ TR - Thiz,

(6) AV

FVDOPEX AN ST oI, BIEERZER 9-18

IZRT, 10 AD A2 BALSA, 12 ADEE. BALL
HATRHBRRUTOMTH >,

(7) PHHEE

PIERKEER 919 127R7, A2 £ 0 A1 DEHEREE
HEREERD o7, BB EN# <. 12 A TH High
THolz, BEMIZEERDT 12 A OF AN
EAEWHAICH SN, Bhdanskhos T, '

——A-1 Bl B8-A1BE A-A1EH} SA2FH -A2BE ——A2EH

9A

108 128
AEA

B 9-17 NOAIEHR
—o—A1EH —8-A182 -A-A1BH —SA28H x-A2EBR ——A2EH

20

—
()]

SRR [pg/m?
>

L]

m {XCE]

10A 12H

HMER

®918 O, HEHER
D7H 098 m108 B 128

2500
2000 i High

" 1500

SR N | REUURTRURROUEY | | | IO N IR
&5 1000

Intermediate

>0 | BT

0 LI LILE ; INNLCER = Loverylow, ...

B Eﬁ BB EF'ﬂﬁi B2 BN EI"I BR|42 B4 EE EE i
PDA DG-18

A-1

2% fEAEHh- B
Ho-19 FRHEBENEHER
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9-2.4 E8

A/ RRENE L AATERFMm3THORM .

FIVLTITE R, g, ZBtEHron TRz
Tol#REERY, ,
(1) FNATILTE R EBOERH
B 920 B INATINTE REEROTEEERT. &
REOMPWHEBMAZHZL TR EMS, FiLA
TATE RFOSTBENGVWE TIIEENRE < ER
TN, BN LTZ T ROZFBENEWIERT Tl
oLl Dan, ZOZERSTIATILTERIZ
MEBOWMBYETHLIIENELD. K 96 12
HCOOH/MHCHO &Y., ARTAMah 2T
BABZZESaA M 0 A<0A<IZAT
HarHEMMREEN., COBEMNEFLD LA
L RN EN Mo,
#% 9-6 HCOOH/MHCHO

HERSEEIIBT2ENELAORERL EZRFHEROBE

(2) HCOOH/HCHO Lt & NO, DB}

o212 X @iz ZE{EERO[PREL. ¥ #]IC
HCOOH/HCHO th#& 7oy h L2R%ERY., —F{Es
HOGPBENBNEBENTVATLITERLD
HE& <TrAME s Nk,

925 RABROFELD

ERHEN ST ONR £,

Ovocs WEIZ MV I Y, p-Troaxs¥r, UE
FMBHEN, pYrOORYEL, UEFAZD
WTHEEOZRSVOBBRLEFICETRELORL
Lk HEENE SN,
@FNVLTNT e RREME TIEIEMEZ B AT, B
B RERIC L5 RBEE S Nh o T,
ST A I BlzBLTIAIOE L DEAOETEYP
BEABIABIHFEMARE L.
@—@iLEE, A/ TRy > TH T I — DMk

9 R 10 B 128 RERRSh, RAMNES BN, £-. Bt
=R . 0.530 0.708 SRIIDVWTREBHBRTHS Z MRS,
A1 BE 0.259 0.352 0.406 GEEMIZBWTHILATIT & RSMEE ORiERY
B4 . 1.489 1.402 HMTHDIEMEREN, BREBTFELDLEIIEL
=R 0774 | 0617 | 1.128 ERIND T EHR oI,
E% 0416 2345 3.227 ju-:t FJ:D %)§<fc;%){tﬁrﬁ]ﬁ§ﬁ45nto
—o—HCHO —~E~HCOOH
60
& 50 470
E
- & \ \>\0
# 30 |-
" wB ¢ /~/. =
g2 SENg
10 // m'-_-..EI__,_D
0 , E . , X
78 98 108 12A|78 98 108 12|78 9H 108 12HA|7A 98 10R 128
=M b E HE BX
A-1 A-2
B 9-20 FIATFITFEELEGROED
a5
3 y = 0.0273x OJ
o] R = 0.4521%
ézg
g 15
0
O 1
* 05
0

0 10 20 30

40 50 60 70 80

NO & iR [ug/m’]
B 9-21 NO; & HCOOH/HCHO #H



WoH HMRLEGHTIIST2BNTEHAORELE ZKFBEYDHIFE

93 FyN—HEB
9-.3-1 B

EHMSBENERNVATIVFE REEER, A/
OMFER -1 IR ULAEZELEROEARICEL DK
LSRN SHEE 2B O LR 7Ot A OB& 2T
ST F v N—EBRTOILEEEMEL .
9-3-2 Ak
FyroN—EBRRETRLESROHEF &+ 2N
—IZHAL, AR TSIl ZRILEZEOS
BRick a4/ ORERVEABBEDORNICLD
BT HMEREIT - RIZHRNLTINTERED
B EBBEEF v L N—IZHAL, AR TR AT
L, 8/ BE2TTHIHD 2 & THEBEORERMNE
WY A, EREToR. EREHEEE 9-7TITRT,
(1) FyoNn—EBREFEHRE

922 I0F v >N —EBEROKAREZRT. I
L7NVTE FILHCHO B2 W TRES /. ZH
LRI -T2 a3 Fa—TEHWTRES
Hic, RILTINTE REZBIEESERORERE K
023 IZRT .

(2) ZEBEEBERRBREAZRUSHAE
TEEERIVYITA KoM T —kEBOLTH
BETolz, MERIRIGEIZBELKEBRE 1mL.
AN T 7 ZIV7 2 NS 10mL. 0.1%NEDA & # % N
A BFASERE RN TEAE (ABS) 2%, (912,
13, 1 EHWTEHIBELZRDE,
®9-7 RERH

DNPH S8Hh—Mu
I7HT
BRER

— 2

&1 F&
RS EE N=1[0.333U/min]
DFx—5TFTwT 3 BEfE
Yt —F—NABE 30°C
HCHO B ABE 0.4ppm
NQ, B ARE 0.1ppm
F v U NA—AEH 20L
i BE H—Ela—-4—
AR 7 >~ HY
- —. EFD15BL8B
i BRI 547y ohta
UWhy Fo—FERAVT
38 s b 0, 1.3, 6.2, 37.4, 300, 834
uWicm® 9 6 EREE

sigtar

F +F

V= 2 2T x10"> -+ {9-12)

v o AR RS [m]

Fr o BBHBA AR O i (L/min]

Fy o BB a6 O i it (L/min]

T @ IR [min)

(L/a)x10

V «0.35

C'yoz + NO, & R [ugNOy/m’]

L : i ElD ABS a : REBHEOME
v Bt

-+ (9-13)

1]
CN01='

Cro2 =C yp%5.32 x 10°*
Crox & WHURE (ppm)

-+ {9-14)

NP 2 - (201)

-

ADBENE gELE WIS Ty O 5
HCHO%ﬁ% [ ot —5—12
N—3T—arFa—7(NO,)

| FEAE S Fisgn || mOoBERESS |

B 922 Fv o N—RREE

Bo23 BARE




Fom HREGIECSTLHENEAHOBRFRLLRFEROME

(3) AFAJURERERUSHAHE

Rt I AU AR RN TiIT> 2. Wik
. MEELEE W T ABS ORIE 21T, K (9-15,
16, 1N ZEAWTRHBELRD I,

N=Ala
N BB O 3D FIRE [eq/L]
A 1 iREID ABS
a @ BIROME
M = N x1.224 x10°
M O, iR AL {uL]
Cox =MV

Cox : (EHUEREE (ppm)
Voo RBIESIREREL)

(4) WHERHEAZRUIWHE

R I ImM-KOH BB 2 B W T 217 o =, i
HRINEEA L o oOv T IT T 0-EHOTER
FWEITN, Area 2B %H, R 018) FHLTRD
ErRDk,

(8) FINLTZNFE FHBRRFERCIHAZ

MR DNPH 7754 TH TS5 —2BWTITo
Too WIRET & FZ R UL 10mL T 2T, 15
AR BTS T4 —EHNTERSHEIT V. Area
ZEREE. RO EAWTERIBEEL KD,

00;

-+ (9-15)

- (9-16)

- (9417)

al
Cpa=xviv +++(9-18)

Cha BB [mg/m’] a :iRHO Area
a’  Standard IEH D Area v I G [mL)
Voo iElZE SR (L)

9-3-3 HR
EBERELTICRY. AL, AHBEORER
MEHTHS0, FEREDOH ppb TRT,

(1) #J/ o REBEE

B 9-26 ICEBHRERY, BB 30uW/iem®
ETIREYEEOMLE, LiHL., 300pWem® LI
TREPEARTH o7, TO T &5 BN O
Bick b, RIEOHRINELS Z ENGho i,

(2) HBHEREBRER

B4 927 ICEBRMREFRTHEARMESRMT B &
G ORERVBH LT HERANR SN,

9-3-4 Fy¥ oN—RRBOELD

HEOEEIC LD, HEFRBIIENNE SN,
EBREANS, BARICK DA/ CORERBEMT
85, FWAT N T FORILRIGEIGIZE 0P
HEhaEMNGMoT.

ONQ,

160

140 |-
Ne!

= 120

QO

£100

80

0o

60

RhRE

40 |

N ]

200

0

L=

100 200 300 400

500 600 700 800 900

EHMRME [WW/emT)
Bo2s O,REBREBER

0.1

a%<r“~=

y = -0.0089Ln(x) + 0.0508

——

R = 0.8610

<

0.06 |—

0.04

0.02

HCOOH/HCHO
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-0.04
0.01 0.1 i

10 100 1000
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9-4 ¥

EARL VLT OHRER .,

FEREHRM S
@ VOCs IFaiIFEICAERR LRI N/IEA R
Thi=,
@ HBINLATNTEe REREHERBA L, AR
BFIZ LB 0L EL B e - 7=,
@ KRILTILFERENHBEOMBHHUTHEZ &
MigEEIN, MREEFRLVLAFIIEERINE,
@ ZELEEOSPEENBELEMBENARLLT
N RENHELRBERBR SN, ZDZ &
5. ZELERLB O I VHNGERICES L, TOH
BRENLTITFE FhOEBENEREINDGEEAS.
® PEHEEEECLEENES N,

F oo N—FEBMS
®© EABRIEEFEICLOXEEREITEVWDYE
Cai&daghoiz.
D IR REMNE< LD LHMEBEORENIDH N
ERERERGSNLED, FIALT LT FORBE{ERE
BEABROEWEFRTEZ > TWa I &Mho k.

(2% 3R]

) ES, FRTUEECETZFRINLTITEES
FUHREEA RS BEORBMENRE O
REFSFERIE, B 5529, 29-35,2002.2.

2) MHEHS, FEREBTHEFPHERIIMTLIE
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