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Abstract : A technique for measuring light nonmethane hydrocarbons in the atmosphere

was developed. The measuring system consists of a gaschromatograph equipped with a

nonmethane hydrocarbon concentration column and an air sample introducing line. This

system allows the precise (relative standard deviation<109§) measurement of low

concentrations (<1ppb) of atmospheric nonmethane hydrocarbons. Sample collection of

air was also improved by using a dual inlet syringe.

g K

ERFOIER F VEERIGARROHEERERFE L.
HEREBRI AR 70~ b 7S 78E, BERIARERE
BAKE» SR EN, BRTOI RS VRILKREE
LTohgeFAzux b7 7EBREAL, HER
175, TOEBWELY 1ppb MTFOEEEDZERF DI
A5 B RALAEORIE D 10% AT O EER
ETHRRIC R o7, %72, B, FEHEHGE, ISR
DOWTHRET 21T, ZOFFEERWTY 7V
WHERHIIW R E R D ADHENEL CTHS 2 LS
Pk o7z,

1. &I

ERPOEE RILKRITA VY PEHEFE O LEYE
ERIGL, ESHOEDBEDONZ CERE R E T RIZ
9 (Chameides and Cicerone, 1978; Logan ef al.,
1981). HARFHOHH (Uno ef al., 1985 ; Seinfeld,
1989), %4t (Lonneman ef al., 1978), #&i# (Blake et al.,
1992), v (Zimmerman et al., 1988), #E#: (Rudolph
and Enhalt, 1981 ; Donahue and Prinn, 1993) &z >
TEDEENHE S WIESMThbhTnw5, LiLiH
5, A RAVAGEK, K, HE, BREMEFN

AL R

FEFED» SR I N 2BERILKED, ZoHROZES
FOBRE RIKRBEICE 2 2OV TIET O
=ik H 5 b DD (Grenda and Goldstein, 1977 ; Green-
berg and Zimmerman, 1984) BAfEIC I3 2> TH 5T, &
#®, WEETo> T BEXD L, KKPOBRERIA
FBDIH, AFOFEHEERZ 1.7ppm B THB Z L
WIS T8 Y (Whiticar, 1990), FID (flame ionization
detector) BB OEDA Az u~ VS 7EBICLD
BECHEARETH 5. LR s, FEXFY VR{LA
RCDWTid, ZORENSppb DA —5—ThHY, 54
357D BHERRE R 3 SRR RIE Y R T A0
B3, KX TIIHBREREE R{EARSIEZZ T O
BERGKRBE IS 2 2HE2HL T HHED—
RELT, ZXFABOERE, KU, 20HDIF EAY >~
BERICAREHET 2 AREHRE LIz0T, BEEE2H
95,

2, HRERUHES

ZRPEERCARMERE® Fig. 1 TRy, F%KE
BAAZaw 77 75HE (BERFERE14A) tBE
RALARRBEEAZEE D> 520, BER(ARBHEEA
KB REUEREMAEAREFLS-) 28E L
bOTH5., BEFKRBHEARER, t—5—

Keywords : measuring method, nonmethane hydrocarbon, air

— 477 —




BEAEFTARGB6EE IS

BUHZR(FID)
|

HERV T

——— T 2ED

1

| q \
HrRrzuw v d57 T /ngE
By Y /
Z by TN 7B N 2 by TARNTC
b—y—
7oy VavTSi— |
s
(BEBAD)
ERRN REK

B BEFEAY VRIGKFAES AT A

Fig. 1

ZPEE, NANVT, 7Sy vahrry— (B
PR, B Lt —F —ic X D A S ABRERERIC L
R HEE), HERVS, hokoTnd, BEEIR
RE20cmAESmm THY, ELOREIH1W0ecm DO U
FER I EEREUERRSLY T AFERI T4 b (BE
W) BFEEINTWE, ik, FRAI7ux N5 7EE
CiE=y—fT& 4 77 v—5%— (SEE/EFMECR
“4A) PERLTHS,

SIBREL LT, 7, NAA VT E2EFREIZ LT
BE, AN TINNVT AREEDT, EERY 7 2EEE
¥5, Z0F%, BREELREERTHET 2, ZKHA
BRRESNTWE E— VRO T A%, 44 VK
T, E—VHEHICLT, ZDDA Ny VT B,
CODOVITARRELEZSL. Ay "WV B,CiX
BALTBL, Ay PNV T BERY AT ACERLE
TLAEDIHERL, ANy PNV T C IR A4 VR
Yk aml L TAEECEEL, TAEEDL S —F
DOOREEA (LIBE) wBLTBL, Z0O%, Aty
INVT ARBE, LiEs (W1IHH) 24 vh%2E
[ TS, RIZX by PN T B, C 2IEEICEL &,
FA hEESFRNED, BERICE -V EEEAK
Bz ENTH» L, 74 YHERK 100 ml O ERFE
BolEET (E—VEIEALEEY KX VERT

Measuring system of light nonmethane hydrocarbons

3) NANNVT REBENCEIVEZ 5 L BRER T O®
BHAbAE L BENERE ICEFE SRS, HYE (400 m]
TEEE) DY v I HSEEE B o BT (400 ml D5
&, BEBTIX, #9145 358048)KH V7% SN
W&z, Ahy 7NV T A, B, ChE®, HERYT
ik s, CORETEFEEZIFIAZav NI 7EE
DFX VT —HRA (N 7L OWBICHAAENS,
REOBEREC L VBELAFCEESh, Rren
HL-EBEEEHET 20T, TOBEFEI VT —
F—DE=F—WEIVEEL, ZOHHE -7 SHIKZ
7o, (K940 98 WhERIC X 20H 2k L, BiEE
BI7T9vvatrl L DRBCMET L LT X
DERBRIKEEREL, YRAZ7uv b5 712858
FRERTTY. kB, BEOFHOE -7 B TEHRICHE
2ITO L, HREOBEN, FAZu<x /I 7EBIL—
EicHiAS, FIDKRHEOASHEZ, BIERECR S
DTEBENSUDETHS, FRA7uw 7 F 712 Lohsk
R FER (1995 IR ENT WA RELRUTH 3, 77,
REBI LD AP VOBRBEITARETHEDT, A5
BRBRBEEOF A 70 N7 7HRIEIVEET LLE
WBH 5,

— 478 —




ERFOFA S VEARIKROREE FERFR—EE)

3. BRRUEE

3.1 et

REEZ LD, FRRED L EHOMBEEAEROZL %
ST R % Fig. 2 WiRd, ZORICRFERSUTD
FTR] - FEIFRRALARFOBIELREIC L D ERETH .,
DT ERCHELREL ORESREFZ O TR 217>
TR ERT.

BRECO W, HEFRFRRORE—Y>7VE, [
EREVERLAELBEOEREAROHERER 2
Table 1 IZ7RY. ZNENDEIIE DT OIIRHERE(R
= (EdEE/FE 3oy i1.4%, = Frv e
3.6%, 71,8y 12.3%, TFVI3.1%, AVTH
v i2.2%, S NVRNTE Y 125%, Ta vy i 7.7%,
AYVRST Y 4.2%, INWRARYY Y I55%THS
Tz, TV YOBRIR/ VN T Y Ve DSERTS
TRWBELDH 5 7 DIIEERESREVD D LIEE
ahs,

ABEREZ DB T ORI ETo %, 100%=5 v %
0.40ml, BEDHF A7 0~ NI 7HRCE VA LIE
EE,0.10%T5 > 400 ml 2ERERE X DS LIZBED
E— 7 EREEZ R U 7R, R & 2 5AREINE
BYTH5 I LBHES P o7z, MOSHERSIF VWS
NLIF U EDLEBETHY, BREIAEHI LS,
I M EORBEINETHZ Z EBfEEEINS. 2B,
BEE L L TAETHWEREDAY L ZL0Rb D
W2, BIFQ9%) TRwenT:, XY VEERD LT HY
AR OBERIKFERBET 270 0hEE2Hniz
23, =¥ OENEIZ 0% THY, EXFORE R
KEBREPBEETICETAHEYLTH L ZEBHES P IR
7z

Ny 775y FizBL TR, Fig 3 K HEEBFERA~
V74 (99.9999% <) 400 ml %2 E—VIRICEA L, &Kk
WEDHEBELZBEEDF v — b % Fig. 3R T. &8,
Fig. 3DF ¥ — MBHEDIHWIkA VT /v —F —DR
B, ¥+ — P AE—FEDLXHIEFig. 205 v— b %
ZQRAVWREELLEEACTHS., ki, FAFEOHE
ZIEED R LT BE O ERKR % Table 2 R
T, Blzzd vy, 7FLrror—rNEEETIRD
ZOERICEIE ST, ZOZ kXD, Kklkcks
FVY - TEFUVVDERZ Do T, EHES
Table 2 12 R U728y 7 5 FEHEZB Wi EIE D
EiEwb D EHEEEI NS,

—02

C2H4

UNKNOWN UNKNOWN

UNKNOWN

(min)

F2® TR ETHOZEIAR T OREIE X ¥ v R{AKR
Dz ST A
Fig.2 Chromatogram of light nonmethane hydrocarbons in

an atmospheric sample from Tsukuba, Ibaraki

3.2 HMEESG

FVEHRE SR B L TR IR OME, RUR
BERNABRNOER{RBROHEA R DWW TR 21To
7. UTeZ2OmRE2RT. AENAERCEL TR
HEERNOBELERAENTHEF FI—y 7 (F
PEsSRER 21, =), KU, KAV A -RER A

— 479 —




EHAEFRARGBAEE IS

Fl1R FTREOQEHOELKERFOFEA Y VRIAROED R LUAIEER
Tablel Repeated analyses of light nonmethane hydrocarbons in an atmospheric sample from Tsukuba,
Ibaraki

concentration (ppb)
Csz CZHA CaHa CzHa iSO”CAH]o n‘CAH1o CaHs iSO’Csle n—Csng

1.29 1.e1 0.83 0.0 0.77 0.99 0.80 0.68 1.92
1.32 2.08 0.96 0.8 0.80 1.05 0.84 0.71 1.95
1.33 2.04 0.94 092 076 1.02 074 073 -1.98
.30 2.03 0.98 0.87 0.78 1.01 0.8 0.75 1.86
mean 1.31 2.0 0.95 0.83 0.78 1.02 0.82 0.72 1.93

L S

CEHENTWBE— VRO 2BEIC DWW TR 21T-
7o BE, BE R{LAKROBEAE SRR 2 B
WIZfT3 720, &I 9.95ppm D A ¥ > &H AL, 13 H
BIHERTo 2, E—LVETIEAY VBER
9.75ppm TH D IF L A YEILIRBES NG o T2, 7
K5 — Ny " TiZ, 7.89ppm £ TEEMETL, E—
BOIE S HREHERASE L UCENTH L Z LS
Zizore,

SR ABRANDOERBROBEALL & U TIiEERHER
BBETHLIE-NVROERHORET 2 A% L, ZME
- 5 - 8 515 % RV CBHOZER R REIICIEA T 2 Hk0 &
I OW TR 21To7. E—NVHRIZ9.95ppm D X ¥

02

C3H6
-C5H12

H4

-C4H10
C4H10

C2H6
c2
C3H8
C2H2
i-C
n—
n

(min)
YEHAL, IhE XY VRE1.88ppm OFHEKTT
EIM FIVIFANDIUT NS T A (HERERFFTN S AEREL, 2025 VIREZHEE
Fig.3 Chromatogram of procedual blank Lz Z%,8.7lppm &S {ERRL, KET2DAHT

$E2k TIVIFAMNOEVELUAIEHKSE
Table 2 Repeated analyses of procedual blank

concentration (ppb)
CgHe CgHa CaHs Csz iSO“C4H|U n‘Caﬂxo CsHe iSO‘Csle n_C5H|2

0.083  0.36 nd 0.18 nd nd nd nd 0.076
0.050  0.33 nd 0.26 0.025 nd 0.053 0.061 0.020
0.058  0.26 nd 0.27 0.024 0.026 0.040 nd nd
0.084 0.33 0.046 0.25 0.033 0.026 0.040 nd nd
mean 0.062  0.32 0.012 0.24 0.022 0.013 0.033 0.015 0.024

W DN

nd:not detected
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