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STUDIES ON THE AIR POLLUTION DUE TO AUTOMOBILE EXHAUST
—— The Gas Chromatographic Analysis of the Hydrocarbons in

the Air in the Highway Tunnel and Its Vicinities
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Co~Cy 10001 22 | 03 | 0.3 | 0
TWERIkR (@360 2 . . 0oy 08
ﬁé;*ﬂbg{b;k% (’5‘8%:(79 225 | 0.4 | 0.3 | 0.01 | 0.3
e e 37| 00l 00| 00 0.0 1000
SERRIAT I(gg % 159 | 04 | 0.6 | 0.0 0.2 T
L () PIRBLARD M ppm B
meLHbRE, "
BACASROGIHES EOERMNCOTEL b2k O HRILI
MED XD OEBOBIRE B—0 1oFde Frial ® cocan
N . ~ Cy BT
HED 100m 5% TO BUARRER W FRbk #00 oo
OB
EEFLTHY, Z0% 150m HAETo HblE '
NEVe Thbb, MAMEROMBIHANL,
100m EfHEETEHR OGNS,
(ppm)

b o R AP TR & o gAbK RO FERUL R 3 8aFn
PAksE 71.2~78.8% (¥ 74.5%), A AL
k3% 17.8~26.3% (F¥g 22.8%), FHEME RALAKSR
1.7~2.5% (¥ 2.2%) TrrARAHO0ELIRE
INLOERFEFELY BV Y

fETH B,
U UBERIC OV THEIE LT E & KR v,

F g TR U RILKERSD & R—5 oAl
A

UTHEEL, SR I LI PR AADH]

X‘..__.___x_

pu)=c) o

40

100

150

P RVHEE Y O (m)
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—EEEEE b AN ORIKE—

BB E RS THEMITRTLE EBDLBY TS
%0 Co~Cy REMAAE D BRI 5RTHE
LAKEL, PrdaHars 100m oM s ikt
Ehizv. FEERAR X Py AAVHOLY 40m ik
THOESE & D 2|, C,~C, #F1, C,~C, 1f
o, C~C, BRI AE OB LRZIZERETH B0
TERFARE S X BRI L E LB A% K& P TEive
PIEHAFHEEE BT 5 220X 5bDL #2256
nd,

58 9 HIZ&H TR L RILKEDOEL DD DL
FEIXER~8 DLBY THD, EPIZIIAEFHLABLUR
BE (LA 20T, FrRANBIUHB TR,
C,~C, fafuptsy, C,~C, REF1 s @ ethylene,
propylene B XU C,,Cs MRS DEBEN KTH B,
YT EED D L SR TS 4% T ethylene, acety-
lene DPEEPLYEHL, C~Co FREBFIELTIX -
butylene 73y 10 ppm LRk WEEZRTENT
Fhi 2ppm LVEVETH S, Tz, FHEHRRDT
it benzene 3, #J 10ppm Z;RL T Y, Altshuller
5¥ PEPFEHEEPOM 5.1ppm) L LTHESTVS
LbOEVLKRTHDB,

TOBAODXVIE 20m OBIEENAHEE~ 50m Eihis
WEEAHETLIA 21 BB I U5 H S HIRIE L kR
% F~10 IR 7o MHRILkFEX C~Cs RIS
6~7 MOLTAFHERX F o A NAADEDH /100 L &
PO TR Z DR TORAKSEER Altshuller 52
BEHREFOBE & LT~ 7fE (0.1ppm) LiZiF
[FIEE T, Goldsmith &% B3EHORE A TOME (0.94
~2.33ppm) & LTHRNZH DX YRR,

BERC AL EBE L EBEORMY Y XBE

K10 BREMEDR{LKEE B

(ppm)

TOBMALOAL 20m OFIHLD
B~ 50m C% ,CO
m
\\\ 6 21 59 1,50 ’f;o
methane 0.02 0.01
ethane 0.04 0.01
propane 0.02 0.01
Z-butane 0.01 —
n-butane 0.02 0.01 o
n-pentane 0.02 0.01 1.04100
n-hexane 0,01 0.01 B

total 0.14 0.06

&R URAPITRE Lz BR{kKk
FEE L OBFE K10 1R
Fo ISGEEDEMC >N THRL .
AFBELHERKL T3, R
BRI B £ B FEBERS D
BEHME AN AR . AR BRALKSE 01410

y E-10 GEEE b U RIANORILKERE

| o
1200 o
y=1.19x+623.4
1000 -
©
s 5 o °
1€ goof- o
)
°
ES o s.
# 600
EE 4001 O :#iR{tkE
(p-p.ra) x @ B A Iy
x x e -
x X o ASELFIK Oy
200 X ¥ RN
P4 A EERES
I7-% . A@ 1 L L2y |A L z
250 300 350 400 450 500
% & (f/h)

LB FIT, REBEROL 0% HBITT 5 10°00
~17°00" O CHERAIGHER (1750 H/h) o b3
NAOFRKRBEEHET S L4270 ppm L7 5,

72721, PRV OBMBEROBEESELEL TV IEA
DHERTH B LB LEND, MEEBIZL>TH X
NRRHEASRERD I EITL » T U RAVAOHER
MIEOBEERET T3, FoxAHOroBHERS
TEHE ORI A L, T ULABEEE D W
KOS PRFOBEBHENIKRK I LD bOLEADN
B, LXK, AHC b R A OMEOHEL TR
OWENREL TV 2BEEOBEEIZ SV TIHER LA
Vo EbBIZ, EVBEoRrERARN FE) THEELZ Y
RO REE T AEEEY 0.5~1.5% T, —EMLiREE
ik 80ppm LLFERL, WHhi&RESMEET T
KEF RV HEHOLEEL ZRELD R AND
E L OBEGE B-11 R, WE L LGEROHEMN

FRVAORES X ELU-BILRBRE LEE

y(CO,%) =0.011x-+0.526
L L] ®

L ]

x
o x - x
y{(CO-ppm) =0.105x+20.2

x ® k(%)
*x x —BHLHER (p.pom.)

DERHE & EE © BRI, 100 200
y(ppm)=1.19 z (H/h)+623.4
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ONTHLTEY, ZOMMAEDIELALFEKTH
5o RIHIROBILAKEDFE L K bRTHBEREE
ThDo sHEFEKTEEE (1750 /M) LB 5 b ok
NADENZNDORELEET S L REET X BEZ,
2.5%, —FE{LIRFRBEILH 200 ppm L 725, 2750,
kRN OMETIEBOBIZEMEIE L T 255 0HRIT
55,

4. #%& &

BEFn 39 421 8 20 A5 58 9 HoOMIc &My
BEREIL T RARBIV S R VB OME (EDED
ZRWT HENEHER Y 21T & B RIKER D O BIE %17
olze T2fF L, BIERRZIE S R A OBEIER OEE
A7k - Ty, WEEREEENThESEDL BY
Th5b,

(1) PRV RNOREZTLZAREARKELY O E
{5 ATEAIADEILE .

(2) 1,2 iz b orxrooird ¢l 30m o
BEEHCRIBEDOHEEMBFEEL TV 5,

(3> PrRAEBET DS EEEO ETHE X 60~
90km/h, RIEHOSBED 240~450 £/h THELGE
Ty 200005/8) O V4 IZELTw5, (72, @
WEHPEOERRRAHE (BEFHEEZZL) 39 0% T
N vz (K22%) BThizol,

(4> FrARAROZEENLEE 30 Ho RkER
4y (%3 900~1200 ppm) 2EH SN, ZFOREIT &
B LTl A ERER L,

MR RAEAK TR ORI BT S #9759, TREAFIRLSY
% 23%, FEERSH 2% T, HEEHEEOFRLIE
FEEETH S,

RO G EMICEERES O 9 B T ethy-
lene, propylene X 100~170 ppm, acetylene I3 90
ppm T, C,~C; REIFIRL/ 1 i-butylene 734 10 ppm
ERTEMTICERDL 2ppm LT TH %, benzene |3
#) 10 ppm &R E,

(5) FrARAHOXOHE 0m HETORIKERE
Z b ARAROR T IS LTEY bR AP
HERL NS, Ot E 100m HE TiE b ke
WNOEDHK) 0.6% 12, HEX VK 150m H 5 Ccit by
INVADK0.3% I ENFRED L b R AR D25
NS g B E (HO XY 40md i
ROK 0.3% T, FDHREVE~ 50m Bihic Bgis
FHETH b R0 0.02% L RXE KT T 5,

(8> FAEMED LY RVND KRBT A BEL,
0.5~1.5%, —ER{LIREBEX 80 ppm DITF T, Wwih
LIGBEL L DICHEALTRY, ToRIMERERILK
EOPRLBERETH S,

(1) KA EFEREC P R OBMBE T b

NTCRCEAT, HERKEERE (1750 £/h) ok
VEVROBEREET S L RILKFEIZH 2700 ppm,
IREET A1EH 2.5%, —BE{LIRSEITH 200 ppm (23T
5o

B ARNEOEECHIZ-T, EROITHS
EIE Iz HASE RS A S HOE B BRTTB L O A%
iz, IER ZBIA B TE I RO KR DA A T
BE mFFmFEEt, REREE TORELE, 34 7))
FROERICEL BT %,
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