Ne. 2. 1975

C BBRE T~ X A RO

JEALERGRER" (58 1 )

- Studies on photochemical reactions in ambient air by utilization -

of a movable photochemical smog-chamber. No. 1

N -

?f:

A

~—

PO

m oA e
F R OR B B -

Katsuo Shibuya, Mizuho Tamaura,

Shuji Yamakawa and Tsunekazu Nagashima

KEFIEBCT, WhebAR I R EOIKE
Y & AR & B AR, BRI (BUF NO«
v B) & BHEAkSE BT HC Lv9) oRETT,
BB L VBRI ERBEELER TV B,

Ok 3 RIACERE IS OBER, Rk LCRER B
TIbhTERYS BEAEV-Iovhy 5REBER
COFEFITIEL L B, bYEETL IS R0
TR X B HRATE RN O BB BTk b BICiE E
AL

FLCHF B, BARET COSMEREORLE
IV THBHEOERE DOV B ISR SO ERE
HEREAT S BT, Bf7EN S 8ET 0 B2
P ¥ F e ORBESETH RIREE I UK
WOFHIREESE LT, Bl comERsic o,
BEE Ry 7 v A= 2o CATHR R RS
R RIT - TE

BESE ¢, FREBLEOPINLAEL, 2y (BT
Qs L 2) O BRERBER XU 2 0ERSE &0
Rz T, —EOMREELO T I S TS,

1 BBRRRY IF v —EEOWB
ZOBHAREY I F e oA, BARET 0%

PRETER; BUAATy SF v - LB
ﬁ’?
Consignment Investigation by Environmental
Agency; * Survey by a Movable Photochemical
Smogchamber *7.
OERRENE Y v - AERARE
Air Pollution Laboratory, Department of En-
vironmental Pollution, Japan Environmental
Sanitation Center

{LBBISER S BB shielfiE s - TBY, *
DEBIEBOMRIC VTR, HLETeBY, B
KEBBET 5 v 8B L UONTREK & 288008
AR BB L bR ey FFyr o=k, 3
RS+ 5 LB 3 —WBIE, BLUMNA
ZERURIZ £ D AR T 5 RIBIRE OB R FE T 54K
BHEEBR R Lickib®n = o YETE L DB - T
B,
2 REYTF v~

LDAEy FFx A= fk, HEIm, BEEH3m @
AL oy R K5 2B SRR, FOMEE2.1
m® ChH, TOF v o ORI IR A4 49
FEOBRORAMBIAT (FF o251 13k, WHEEN
3.7kw) BED-OH BTV E.

HEA~DEHE, P A—BRELTHTbR A
Lo Tv%, FSREE LT, v A-Rofid
EFEERANOTRIEE-ST 5720, MR AR
D3 LT,

FLR 40 SB-A  (420nm 4PEic e~ 2 035 5 b D)

FLR 40 SBL-A (365am n ' )

FLR 40 SE-A  (310nm " " )
DIMWEET, % O CHRHERBER -2, A
ALy 2 AFFAOEEE (KB2) LHREHRE ORI
OEA S, MR, FLR 40 SBL-A BIS v 04k
FERALC 5,

LRNIR T P 0P R ERIT B 50
B2 TR, KEFOMEERSS, NO: ik
Lo THEEhaT bih, NOy © WTFivss : Sem
DAY L5 L AN LT B MR & o T




A B v B O® 2. 1975 61
g e mm o — — - el e e i e .
{ #an g ! Hun
: A\ Y !
1 (! i
| ! |
, Pl t
i a7
I =] | o - {
REEDEE fmﬁ-ﬁﬂl
| BHET LT %: b
; W e i | B BREEIST & B A b
| FoEE 7"&7__’* Ce o Rt MBI B RIERLE O E R i
fﬁﬁﬁﬁﬁﬂ — Fodo o BE i R §
[ e | 11
! ‘ i S R AR i
| SR T et | | e 2y JRITE I
L o o e e e ] e e e e ——— e k

ey

00

BiEE(%)

. 460. . 450
Flom)
B2 FirA-0ohBER

FRS-Hemace 10047 X 0T

(FERE

= (2)FLR4CSAL -A

~.(2)

ommmia™ X100

$40: BARTR K '

s OEOD O =W PR

HFRE NO N0+ 0

T RO W (A)
3 NO: oA~y b

T BUERS S, . ST

NO» DR, B3Rt esy, 3,000~7,0004
OFEBHEIC b TRER L, 2 LCEDH, 4,300
A BTOBREDRS NO: 2HBT2ZL 5 5 HHL
T, TOWRS LY (365am K2 BLORLS b
W) i, HONO. HoRSRmRRE T TOH
s NIHETHAH LRSS,

T ORIET v COBE RS T ORI TRE
L, FRRE O EFhE, AAPSbrRUXTAFE R
(ONBA) WiEHEDV ko THELic L 2 5, BiHO
BB 1t kR Y, EHIOMWE Y wo R R
EREHST A L bk, 2B, Fr o8-l
HESRE 4R LEEBI TS,

E
Ei
#
Z R "
Z b
f ‘ t i
{ 1 L I
[ e
A1 2 3 4 5
B 7 &
ci 9 8
D 10 il
HEEE BT No

B4 ONBA Hic & 3MAM

# 1 ONBA @EEME (M)
v —E e B A

T—BEA 28] a6 ]7]8] 0 10ju
# W wr+ [2.02.503.05.53.002.8 5.7 —la.7 —
WM @t [2.02.844.04.56.083.512.68.44.55.53.5,
* OWHEROBERT vy Y ACHETROBAOREE
_/'_T_;_g‘q' . ..
e N N e S T
2) EREVEORIE '
wrEsw | wewwm | x & |8
axterat | JAOR I e w1
SH9E, 13 i
" ws0~104pm | ® W 20
HAREHEEL | 668, 141 . .. .
'/57—*3%&”1: fﬁ'—?QO*"lG}}ﬁﬁ 34 HD 4,2
7| mdeloam | < b 0| 85
" SRR M oy |50




62 B B & T 4

b P

. zﬁsifiomrrﬁ L
B 6 WMABARMGEDFETFNF—BE

ek, BT ORNME OB ST, K5 RR
TS R E RV T o ke, 22 0BER,
g o BEBE AL T Beicdh, Hoot
DI EoT, —EEHHTEEL AR T
VB, )

Fi T OEDIE, Fr oS-I, BREHE
Bk, BHERE7 2B B HEL TS,

WlBREOERFEREE L TR, BEEOovbh3
static FRT, TOREE, EREOZGBNEEA T b
ChB. '

3 SIREE

LT BT B AYTRER, ??/ﬂ~ﬁ$#2hﬁ&
Heiggith 2 v, - —#2 o SERERIE o 5 Bk
Y, BB AORRERSR L, Lb SRR o
Bl e v 2k RRREEES RT3,
SFEHE LM ERIEowTE, ROLEDTh B,
1y S0: (FPD, 7R —n0.1ppm)
2y CO FID, 71 4~ 10ppm)
3 NO(&*W*?/%/Z% 7»z&m»05
ppm)
4 Nm(ﬁwy?yﬁﬁwm@,7»z&wwLe
ppm)
5 THC (FID, 72 -2 10ppm)
6) CH: (FID, 7R —/-10ppm)
7 A VFUN (BEE, 72— 0. 5ppm)
8 AVY (FINIFoELRE, TARS 0.5
- ppm} '
BAEOMFESEEOE M, ML LT,

‘No. 2. 1975

9 Bk (FID)

10) JEEAEEF A e F (M.B.T.H HFRoka)

11) FATAFE F (AT aF=Y o Foha)
12) PAN (ECD)

13) =7 w0 (RRHB)
bafFLTes.

, 4 ERE®E
RERO— RIS, ROLBY BB
1 ORENC, B5BLUHFr LS et

A
2) RIS ARG L & 5 AR,

CBOWER EET, Fr oS NIRE R SVRIRE I

4G EBET 3.

3) ?%Wﬁ%kr%%/ﬂ~W%ﬁEkLﬁ%,ﬁ
A7 r T — I CREEHBT 5.

4 KRGS ¥ Lo &+ 10mmERO I
T BD, WHELTHET 5.

5 2T v SETERROSTEEL Sln Ly, Fv
VA OB A 2% DB R BT A i T 3
(BAF THHHIE ] 2v-3),

i, B, PAN, 2 LTx7 w V40iFR
BB LR COBBEEE LT, Fy At
S DEERE L, —F, TASE N BEIabAa
CRBERBE DR F v Lo R B A AR E
BEELL, RIS - Lin: S
6) HIHRERES, RABREEMETE ok
&, BIMRT TS ORBREBE LENE Y v
EEEORE (3055°C) RT3,

7 RS Yolifbnie a0l ik, BEER (B
HERZER) B S DI Fr¥aTi—75 A LB
11 GRS R CARICE LT, BARMEASE L,
Foo wA-PEER L, BEE—ERROBE S
MO &) THRIRFEEE (FUaa) BEARED, oy
PR OB R A0% I e A T 5, -
m%mﬁﬁmaﬁanmmﬁﬁ@*arﬁ%wﬁmé
- T, . .
¥, TATE R =7 e SAh BN, Fe
AR TR S v AR L BIEIR L, BTRROR
Er Lk

& ﬁﬁ%T%?%/ﬂmW¢ﬁ”%$Té

5 ¥VJAW®§E&%%%

CEOR B S b, AR 2. 1, BE
A0m? ¢, 2O SV (FEHE/ARHE) HiESmt & B

a
=

 onw A

o« BB

oA

o

3



—

G

[l

&

05t - 1500
Z 1
O -
=

T el
NO AR R (min)
B 7 NO-Za7R (AN okl

NOx
. _-:_ “"‘"""—O—w-un—-m...,_..
: 5 NO?(?&E) zf)“cil"EZ /hr‘
=
g
7%
I #EE A (min)
B 8. NO» 2% % (W sadh) o sk (5
TER)
] 10- 1, 48 S s R 5 =
ST OxEt B %/
'”g 4
2
! =
g C:*OS‘
[w)
0 &0 50
: SRR (min)
i %9 O @ﬁ%(&g%&{"h)@&&%'{h(%
: fﬁi‘%ﬁ:ﬂ:&?) :
z %ﬁé’)i@ﬁéﬁé‘%’w iz irt&”c, el hEy, FZ

T, TOMBERL LT, REw SFe ot 0L
o 7 AH T AB) OB O 75 O 5
L NBTew, BRI BTS2 NO, NO: BT
T O BHWTHRE L,

L ZOF Y v A ORISR, R CT,
C REOFREN, SEO0RSEL LS THELE. 20
RS, BT, MSBIURFRTERD, #RAL
b, ZEEHEEES L2 OWPRERNIN LES, Lo
3Tﬁ%&3ki§%%k0wfm BIEEETE Sk
: 7);;}33}397‘;“ ’ : .

&

6 Rﬂﬁf%fﬁmxu%m%zs :

ﬁﬁkﬁ?f®%ﬁ%ﬁ%m0b"ti BWEDL Z
B BEAYEOBENR L, —HEERT v VAT
| OHBHHET AORIEBRARSHToh S b Th

en I

No. 2. 1975 63

oA
LI

e CO

B

nonCHHC i}pme), CC {(ppmjy,
ad I~

—
T

0" "¢ B
RS BE RS ()

B 10 Skl RE gl
5. o |

HH DU, AT P DIEBRUOE I b TR (—
IR, 3 XOKIKE CKIER, I MR
BART COMMIIRET - TEoo0n,

B0, BEEAE T & 5 MEERISERORRY T
BB, %W, TORBKREORKIEHLEYN 705,

CRE DY, BE3.5°C, BEES%TH S,

TOEBRENE, YRGS L T o BRI,
NOx 0.180ppm, JE2 # 2 HC 1.5ppm C 3Bk 88k
e (BT CO &v3) 4.6ppm &, BEEL-A0
BEE L LT, HESSEWHITH B,

Fie, CoREREE, ERE HC oo
FERA ¥ RS ot B, NOx JEE (0,190
ppm) @3 &, NO&E#Oﬁ%mnckWﬁzﬁw

FLTCO R EO—RBEWEBEVE V2 L, Sbica
ORUBIOBRSUREZISS, PRl 7 B304 Lvvhd B T K
QEBEDF v a7 U L—FT2 2 L bAT,
EEESE Y 2 R 52 - SEBR ) L IS R B,

Z OGO WEhe, AT R BE R BT 5
L, EFNO KBRS E RS L, 2hieRL
T NG L Lo, RN RS 2 oBER
BAMECEL, LR, BHL DM Ts, fhazy
HC i, BB EFBTRST 25, 2 ORSHER
IE —F, O BEE BRI HIcERL,
QPR L L bl L, B4R, g
BARMED0. 14%ppm 1o T3 5 SEBET L,

L IRIBIRETH B O DAERES, NO. BLUt HC
OFERECBRT s o TRy EEEL, Bohk
Foo B BRI LR, BEEREoBETH A
OEREE L, NOx BLU HC DFHiRE & offic



64 B .® & B #

No. 2. 1975

R L REY I FrrA—REER (HFREEH)
(AR RIBIE) BURE B X ORBES S, (M) 1970~1975

o8 om Vv i E Oy & ff B X
A 2 x v o AL ERSS & Y oaﬁ&ﬂmos&%ﬁm
s . D 1 HC/NOx  fERBARENG BAM & v oy | pphm/min
ppmC) ppmC/ppm (miny {(T¥2) (min)
1 3.4 2.0 | 125 | 16 18.1 400 280 0.0546
2 3.8 2.4 [ 25 | 9 25.5 300 270 © 044
3 3.2 1.8 ] 162 . 1 16.4 180 170 965
4 | 8.2 1.8 | B5 | 7 20.0 300 280 800
5 3.0 1.6 | 31.0 5 26.1 300 280 932
8 1.7 0.3 7.7 4 11.7 200 | 265 442
7 3.1 1.7 7.0 o4 4.5 120 120 375
8 3.2 1.8 | 12.0 15 8.8 180 180 489
9 2.7 1.3 4.0 a3 3.5 120 120 202
10 3.2 1.8 | 19.0 9 15.1 240 240 629
1] 2.9 1.5 | 19.0 8 16.4 240 210 78L
12 2.8 1.4 9.3 14 5.5 20} 120 458
13 2.5 1.1 2.6 42 6.3 300 300 © 210
14 2.3 0.9 5.8 17 4.1 180 180 C 228
15 23 | 0.9 | 35 2. 5.0 300 300 167
16 1.8 0.4 5.0 g 3.9 300 500 130
17 3.4 2.0 3.0 67 4.8 240 240 200
18 2.1 0.7 4.0 18" 3.1 270 270 C 115
19 2.1 0.7 3.0 | 23 3.8 300 300 127
20 2.3 0.9 8.0 11 4.3 270 270 159
21 2.6 1.2 | 10.0 12 5.0 120 120 417
22 2.0 0.6 3.0 20 - 2.5 270 270 93
23 2.2 0.8 2.0 40 4.3 270 270 150
24 2.4 1.0 4.5 22 9.5 240 240 396
25 2.7 1.3 5.5 24 13.0 300 200 | 448

~ROHEFELREOT, X RRET S,
YRR OE R ORER STk, —#k NO
OPUPEEE, NO: &S LU HE, O OERE
B, HC DEvSEE, dan 7 KofEpae, 7
7w A 0 EREE, PAN (FizEsmiy) o4
EHE PhbRke s FEbH 509, TR, BE
KEL VI ERERTOERTCH B L EEELT, O

o AR RE R L7,

B, TTTH O OERIE L, RS S R
PO 2 DERE 4Bl e b D2\, HRO
HWERT -k ¥l O QAEREEITH NG @9
HO NO BERXVEETBRD, vk O &k
PRBRERD B ORESRECET S E TORME LTR
L, .

ZOBED s @ﬁﬁi@ﬁm, "KorIwmEhs,

ROs={00] max/ @xTY2) L _
Tz (O8] Max/® E BT UL —F LAV, 225,
ROs: O Q4FHE (ppum/min)

(O8] et Os BRI (B 5 N, pom) 1

Te: Ou WHIR X b BISIEIET 5 2 ¢ 0 KMo -
Yy (min) | [
T B, L L
#2, 3BIOAE, TRETERLCERAEEE
BHEhOThS, '
R, 12, BIUINE, £4 O O MALMBE:
NO. DU, 3542 v HC FHIBERIOE 5 |
v HOMNO. MBS R oBRER Licboobs, |
O OFHKAERWE L NO: WIMBE L ORI, B |
iFbsh, cofrwy O LRSS aREY |
FHThBE, ROZEBPVES,: TihbY, &5 O




A

"ot B

2 No. 2.

1975

B3 AEyIForA-EREE (HRUER
(BBAnsd R ib ) B 35 X OAIE MY, (MMM 1970~1975

i #x b3 B # Y v o Os 24 5 B &
s : : BHHRE D)0, £ ix sli (ROG T
CIHC FAZ Now | HANGY admmOn ok e x| Qs A M HIE (RO
(ermC)) (o)) PORI | o Ciopm | PRAm 'Gﬁfffﬁj) (T%2) (min)
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Summary

Up to the present, no studies concerned with
photochemical reactions of ambient air have ever
been conducted in Japan, but there have been
some experiments which have dealt with that
of automobile exhaust gases of comparatively
high concentration. Thus, in order to discern
formation mechanisms of photochemical reac-
tions under conditions normally encountered in
the natural environment, irradiation experiments
have been cenducted which have employed static
methods for the collection of ambient air in a
“ movable photochemical smog-chamber.” Dur-
ing the past four years since 1971, this device
has been used in studies in which collected am-
bient air has been subjected to ultraviolet ir-
tadiation.

The results of such experiments have shown
that the initial ¢oncentration of WO, and nou-
methane hydrocarbons greatly influence the max-
imum concentration of ozone; i.e., NOx present
in ambient air acts to promote the photochemi-
eal reaction, while on the other hand, hydrocar-
bons tend to inhibit it, In order to remove the
secondary pollutants produced from phetochemi-
cal reactions in the natural environment, it will
be necessary to control the doncentration of NO.
in ambient air.




