_43_

RARERICRIT D 5 « ZAFDOEEMEAEILED DOIRELFIZ SN T

MNE &K Lt¥ BT BH B—B Ek HE8
#ME A8 MU E &K Bt
(*FEH EIIER)

g F

JeAb A ¥ v F v MERDIRRYE T H DI LS WIRE O RS AR 270 BN THE L
AZCEPBIN AT o 7o, SRIOBIAITIE., ERIEMR E SN TI o7 17 iy aiBIL, 128 mrd vOC
ZRPNE Lz, BTGB L2 O OH 7 ¥ A NVIKISHEICE T 5513 10-13% TH Y . hFE TICHFEENER ST
T2 RHD VOC FrD—HMRRIE STz, Bl S EROMSREICOW T VARSI SRZ Nk L CRHMtiT 5 &
TATE RS VT AN F v 2T L DOEIGIRKE Do Tz, OTIREZ BN T 5 & EFRIZ C-Cy
DT NIy« TN HER L O ETBE OREN EF T2 H o7z, ZNHITHBEOBREHNCIE S &8 SN By
ThHY, [IRO LTI BRI L > TN LS OHHENENT 2 b0 LB 2 b,

F—U— N HEEAEEEY (VOO kAT & b AV o FHiZ

Seasonal variation of volatile organic compounds in Tokyo

UCHIDA Yuta, UENO Hiroyuki, ISHIT Koichiro, SAITO Shinji,
YOKOTA Hisashi, AKTYAMA Kaoru, SUZUKI Chie*

(*Associate researcher)

Summary
In order to evaluate seasonal variation of ambient atmospheric concentration of volatile organic compounds
(VOCs), we conducted observation of VOCs. 128 VOCs were measured in Tokyo during summer and winter.
Contribution for OH reactivity of 17 VOCs newly added to list of investigation were 10-13%. Components with the
high ozone formation potential in summer were aldehydes, toluene, isopentane and ethylene. Concentrations of
C,-C;alkane, alkenes and ETBE increased in summer. The result suggested that emission of evaporative gas from

gasoline was promoted with rise of temperature.
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Alkane, Cycloalkane

Ethane, Propane, isobutane, n—Butane, Isopentane, n—Pentane, 2,2-Dimethylbutane, 2,3-Dimethylbutane, 2-Methylpentane,
3-Methylpentane, n—Hexane, 2,4-Dimethylpentane, 2-Methylhexane,2,3-Dimethylpentane, 3-Methylhexane, 2,2 4-trimethylpentane
n—Heptane, 2,3,4-Trimethylpentane, 2—-Methylheptane, 3—-Methylheptane, n—Octane, n—Nonane, n—Decane, n—Undecane,
Cyclopentane, Methylcyclopentane, Cyclohexane, Methylcyclohexane

Ethylene, Propylene, trans—2-Butene, 1-Butene, cis—2-Butene, 1-Pentene, trans—2-Pentene, cis—2—-Pentene, 1,3-Butadiene,

2-Methyl-1-pentene, 3—Methyl-1-butene*, 2-methyl-1-butene*, 2-methyl-2-butene*, trans—1,3-pentadiene*, cis—1,3—pendadiene*,

Alkene trans—2-hexenex*, cis—2—hexene*, trans—3—hexene*, cis—3—hexene*, trans—3—methyl-2—pentene*, cis—3—methyl-2-pentenex,
1-Heptenex, Isobutene*

) Benzene, Toluene, Ethylbenzene, mp—Xylene, Stylene, o—Xylene, Isopropylbenzene, Propylbenzne, 3—Ethyltoluene, 4-Ethyltoluene,
Aromatic 1,3,5-Trimethylbenzene, 2—-Ethyltoluene, 1,2,4-Trimethylbenzene, 1,2,3-Trimethylbenzene, m—Diethylbenzene, p—Diethylbenzene
Biogenic Isoprene, alpha—-Pinen, Camphene, beta—Pinene, Limonene

Oxgenated Acetone, Methylethylketone, Methyl-iso—butylketone, Methylacetate, Ethylacetate, Butylacetate, Methyl—tert—butylether,
hydrocarbons ETBE*, Isopropanol, n—Propanol, Isobutanol, n-Butanol, Formaldehyde, Acetaldehyde, Propionaldehyde*, Butylaldehyde*
Chloromethane, Vinylchloride, Bromomethane, Ethylchloride, 1,1-Dichloroethene, Dichloromethane, 3—Chloro—1-propene,
1,1-Dichloroethane, cis—1,2-Dichloroethylene, Chlorofolm, 1,2-Dichloroethane, 1,1,1-Trichloroethane, Carbontetrachloride,
Halide 1,2-Dichloropropane, Trichloroethylene, cis—1,3-Dichloropropene, trans—1,3-Dichloropropene, 1,1,2-Trichloroethane,

1,2-Dibromoethane, Tetrachloroethylene, Chlorobenzene, 1,1,2,2-Tetrachloroethane, Benzylchloride, m—Dichlorobenzene,

p—DiChlorobenzene, o—Dichlorobenzene, 1,2,4-Trichlorobenzene, Hexachloro—1,3-butadiene

Fluorocarbons

HCFC-22, CFC-12, HCFC-142, CFC-114, HCFC-123, CFC-11, HCFC-141, CFC-113, HCFC-225ca, HCFC-225¢cb

Others

Acetylene, Acrylonitrile
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®3 RIAERICETHIRREH

58380 B EE(m/s) =] i;,é,‘ﬁ}ﬂ 2XAHE?
I ® °c) (MJ/ i)
7/25 2.7 1.0 31.7 18.7
# 7/26 1.9 0.6 290 11.8
5 1/21 1.2 1.0 319 121
@ 8/1 1.0 1.3 28.0 1.1
8/2 15 1.1 295 1.8
8/6 1.5 0.6 33.3 14.7
8/17 13 0.4 35.5 16.4
# 8/8 1.8 0.6 34.5 175
5 8/9 1.8 1.0 353 18.4
® 8/10 23 1.2 35.9 19.8
8/11 1.6 0.7 37.1 16.1
8/12 1.7 1.3 36.0 16.5
2/8 1.8 1.0 8.3 4.5
2/9 1.5 08 8.6 141
2/10 14 1.2 9.6 12.6
2/11 20 0.9 8.7 12.7
2/12 2.8 1.2 9.4 14.3
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NOALFOSDIERITE X TBY, 74T F&F b
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xS EFRICEIT 2R DREL
(a) HEXBIZHFEODREMEVRS

- 4% E (ppb) %ﬁﬁaﬁ@l:fq‘ﬂ'é

HEO  HEQ  HHQOREL

m,p—Xylene 0.147 0.075 0.51 (p<0.05)
o—Xylene 0.107 0.064 0.59  (p<0.05)
2-Ethyltoluene 0.028 0.017 0.60  (p<0.05)
3-Ethyltoluene 0.062 0.034 054 (p<0.05)
4-Ethyltoluene 0.034 0.018 054 (p<0.05)

1,3,5-Trimethylbenzene 0.023 0.012 051  (p<0.05)
1,2,3-Trimethylbenzene 0.022 0.013 062 (p<0.05)
m-Diethylbenzene 0.004 0.002 060 (p<0.05)

(b) HEREIHEODREAS VRS

FERE(ERD) @it d s

"H e mme MEQOREL
isobutane 1.17 1.78 1.5 (p<0.05)
n-Butane 2.01 2.99 1.5 (p<0.05)
Isopentane 2.34 434 1.9 (p<0.05)
n—-Pentane 0.86 156 1.8 (p<0.05)
2,2-Dimethylbutane 0.10 0.15 1.5 (p<0.05)
Cyclopentane 0.08 0.12 1.6 (p<0.05)
Acetone 3.87 6.99 1.8 (p<0.001)
Methylethylketone 0.62 1.24 2.0 (p<0.05)
Formaldehyde 4.06 7.66 1.9 (p<0.01)
Acetaldehyde 1.42 3.07 2.2 (p<0.01)
Propionaldehyde 0.12 0.27 2.2 (p<0.01)

EREFT2 &0 RRBERMDORIT A Y AR
DR E VA O AR 2 TV 5 ATREMED
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T RS RINREE DAL E)
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(F6(a)), —INTLFEORHE LT, ORIPEE
L TR ERE O Z b D | @IS
PERNZ ERFETFTEND, LoT, TEF L E13-T
YT UREOEMEIL, 25 OFEBEZIT T
FREMER D, TD—J5 T, EZITREE D BRI
FHEFIZE L, B E LTIEEILCC,OT VI Y - T
> LETBECTH » 72 (F£6(b), ZD X H Tyt -
TIREDOFEHEE) S — TR > TS, s
AFROENCHKT D EEZBND, Thbb, 7T
LV E13-TH V%, BEIEPEL T A0 b O A
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RENEENTEYO BomBhliFICIEE A EEE
TN, ZhUckt L, Cp-C,DR5 8 L ' ETBEIX A
VU DOERRS TH DI, AR E LCiXA Bk
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WBETHE . TEFLUVBLWI3-TX VT EREED
REEA®ZRTEE2OND, L LERITERICRE
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Do TS DMS DEATIIKIT HEFOREITNT~16
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A THRARET AT REL S N ERICRED L5

LTRY, EFEORPIC ZRAERMEESNZ LD LH
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DL EORERIT, BRERORBAFSCHMIZE T, HEH
BOFHEBNRREN LERBTHHDOTH o7z, Ox
FEFEOREREWRGERMEO T TIERICERINLD,
FoT. KIRO EFIZfEo TIOR3 2
TWLET5HE, VOCOBEL R L WD 5 HOxDAERL
MEESNTWDAREMENH 5,

(3) WERBITBIN LI ps312 20T

2(2) TR~ 7= L D1z, KREFITIERMDOVOCH /T H3ITF
ETHZERDNo>TND, £ T, SEHHIZHRIE
B LTRSS, HIE L= 2VOCKM G 5 EE %
FEM L7 (R7) o IRER—RATH D & GBI D4AVOC
BEICEDDEEE, MI~2%Thol, RIZ, £V
ARRRE CREET 2 & . BN OFIBIEHIS~T%TH D |
PP TR L7234 L N ZF ORI A Lz, —&iC
TN RTIVT B RIIMIRES 7V 7% & Db
FELERTREY, LoT, SEEBMLZESITRE T
OWERARITNEL TH, A U ER~OFBEL VS E
RPBITEHTE N E N2 D,

VOCH S & & DAY U A~ DF B M T 272D
L LT, A VAERRBEDOMIZOH T & I /VEROGHED

x6 FHIRBODREL
(a) HERMIEFRDREINMEVNRS

FHREP)  xzR|zxd3

nH EER £ER EFROREL
Ethane 1.79 9.65 0.19 (p<0.001)
Propane 2.38 7.46  0.32 (p<0.001)
Acetylene 0.62 1.04 059 (p<0.01)
1,3—-Butadiene 0.019 0.028 0.69 (p<0.05)

(b) HEXRMIEFERDRENS VS

THRE@ED) KXZRITHTS

i “5Em ks EEROBEL
1-Butene 0.084 0.052 1.6 (p<0.05)
trans—2-Butene 0.160 0.036 45 (p<0.001)
cis—2-Butene 0.109 0.027 4.0 (p<0.001)
Isopentane 3.006 0.943 3.2 (p<0.001)
Pentane 1.093 0.542 2.0 (p<0.05)
Cyclopentane 0.097 0.045 2.2 (p<0.01)
1-Pentene 0.110 0.031 3.6 (p<0.05)
trans—2—-Pentene 0.147 0.042 3.5 (p<0.001)
cis—2-Pentene 0.105 0.025 4.2 (p<0.01)
Hexane 0.444 0.245 1.8 (p<0.05)
2,2-Dimethylbutane 0.066 0.026 2.5 (p<0.05)
2,3-Dimethylbutane 0.180 0.061 2.9 (p<0.001)
2-Methylpentane 0.822 0.285 2.9 (p<0.001)
3-Methylpentane 0.372 0.158 2.4 (p<0.001)
2-Methyl-1-pentene 0.055 0.019 2.9 (p<0.001)
Heptane 0.159 0.075 2.1 (p<0.01)
2,4-Dimethylpentane 0.028 0.016 1.8 (p<0.01)
2-Methylhexane 0.112 0.059 1.9 (p<0.01)
2,3-Dimethylpentane 0.048 0.025 1.9 (p<0.01)
3-Methylhexane 0.175 0.080 2.2 (p<0.001)
3-Methyl-1-butene* 0.023 0.007 3.1 (p<0.01)
2-methyl-1-butene* 0.104 0.046 2.3 (p<0.001)
2—-methyl-2—butene* 0.185 0.069 2.7 (p<0.001)
2-hexene* 0.019 0.010 2.0 (p<0.001)
2-hexene* 0.010 0.006 1.8 (p<0.05)
3-hexene* 0.012 0.008 1.5 (p<0.05)
cis—3-methyl-2-pentene* 0.012 0.007 1.7 (p<0.05)
Isoprene 0.324 0.021 15.7 (p<0.001)
a —Pinene 0.081 0.012 7.1 (p<0.001)
B —-Pinene 0.016 0.001 11.6 (p<0.001)
ETBEx* 0.132 0.066 2.0 (p<0.01)
Methylacetate 0.061 0.026 2.3 (p<0.01)
Acetone 4910 1114 4.4 (p<0.001)
Methylethylketone 0.825 0.361 2.3 (p<0.05)
Formaldehyde 5.260 2.002 2.6 (p<0.001)
Acetaldehyde 1.969 0.866 2.3 (p<0.05)
Propionaldehyde 0.172 0.080 2.2 (p<0.05)

*FITRIEARITMA RS
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