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Recently, a lot of anthropogenic pollutant gases (SOx, NOx, HCs ) which are emitted from the combustion of fossil fuel in the East Asia
comntries with their indusitialization are transported fo Japan by e westerly wind Duwing their long-mnge transportation, NOx ane
photechemically oxidized to strong acidic gas of HNO;, which cause acidification of the atmosphere, and alsa FICs are photochemically oxidized
to HCHO aleng with radicals such as OH, HO,, and RO,, which accelerate the photochemical air pollution, Therefore, it is important to
understand the influence of poliutants fom East Asia, and the mechanism of photochetnical fonmation.

We have developed an automated measureqient system for the monitoring of - BNQ, and HCHO by using the diflision serubber methods
and ion chromatography or HPLC, respectively, Using this measurement systein, we observed concentrations of HNO, and HCHO in the
atmosphere al remote islands of Ckinawa and Okd, Japan frotn July, 1597 to Aug., 1998,

This study describes the behaviors and the distributions of FINO, and HCHO in the atmosphere. HNO, concentration was mnged 0.002 to
04 ppbv, and HCHO concentration was rangex 0.1 to 2.8 ppbv at Okinawa. A divmal variation of HNO, and HCHO concentration that shows
high in the daytime due 1o photachemical production and lew in the nighttime weze observed at Okinawa and Oki. Both concentrations of HNG,
and HCHO were highest in May —June. This can be influenced by the long-range lransportation from the East Asian couniries,

We have estimated the concentration distribution of HCHO in the aunosphere at Ckinawa from steady state modet of photochemical oxidation
ol HCs. Tt showed that for the tormation of HCHO the contribution of CHy was about  10-202, and that of NMHCs was about 0%, in which

most eflective precursor was isoprene, in Okinawa.

M Ehp)

WHE, 7V T M REE OSSR TR A,
Blelo k< SO, NOx, HCs #HEHLTEY, 548, &
IHE R B SN TAEENS, ZL T, EHETICAL
85 B A ~D R E L ARG
TBEEL NS, T S0, NOx. HCs (3EERD
AR THBEELIZ, MBS REE
B9 5, SR IS S MALE R R, OH, HO,.
RO, Lot SRR DA NSRS S Y
A, LnLieis, ZheOSVH A EERE
THZETIEF B T, £2C, HREB O %L
FRISEEE M5 TR, Hhize e E
ELTAERTS HCHO MSHEEIgEIins, REPR
@ HCHO ki, EELTER{LKRES OH, 0, NO &0
B0 p s A b AR E Tho, TLT,
HCHG {32 DS REMIEIZ IV YT HO,. RO, 24t
L., MR EA B LR T D, FORE, 4R

HO, (25 TS TR L0 1258 Y 0, %
HRET D, BT HO, FEEAHILYD OH % OH &3
FUGIZ I HOZ ke L i LR (BB, e,
FKEFD HNO, i FEP O NOx Ofehfe{l2mk b
BThY, KROBELIIESRES ST, #-oT.
HNO;. HCHO 38J:TF H,0, DIREEZ A TERE ZIE
BT OH, HO,, RO, DARE - TE A R A2
LCHY | SHRBIRE RO SRR E A
B BZENCED,

AWFFE TR, FE. BT R, BER LU
E SO SHRORREA To RISET RBL
TKREFD HNOG,, HCHO, H,0, #fEEE=FY 7
L., EALBO TSR LT OB EARATL . bR
EOFEARATIZ L BRYET5,

BizTEEE
ZHETICRRRED HNO,, HCHO LU HO0, %



SRy Z ST T RIREREL T L -k
EOPISNERITIAL 224 LERASE T M 15
ol —Lal R oL Cha, TO®|kT. Zhb
DRTIREENE sub-ppbv~some-ppby L~/ LG E:
T, HNOy, HCHO BLT0 HO, 0 B lifie
HHRASTIRS T VY b T B,

CIVET, B0, 2L ERT NS 4o

Lo (PTRE)F 2—7 % R\ a2 5 R — % FRu T,

KD HNO, HCHOPR LT HyQ, A Ot
ARGy R RIS CEA S A B
DL TWRAR: | B, MR Cira Ao
2SRk 2 57 (HPLC) L &R 2
BT, KR PO AR IR % LR B
MIEEEE T X DL (R RS : 0.1ppbv) % BA3EL
T, TTT, BT TR, SRR 7S A —% B vie
B BRI E S A T, RIS ERBL . HNO, 35
KT HCHO JEERF=fUs Ui, LT, otk
ﬁ;zcimo) HNO,, HCHO DR & OZTh A fighr

L. 4z, HCHO ¥ ERIZ W THRER 1T
Too AMRBNE, TR 10 FEEELIERLCRY, Er o7
FEE DO RIEHHA SN LA K GIF RO HER LR
B L EUSOAR B 5 F i s A inBdohs
ZEAEERA,

e
1. B s

SBRIF NI F L APTRRF = — T %
Av o HCHO HERIERAS T —0iligs Fig.l
(RS B, EHRAZ F8— L2 3LE PTRE
Foo—T L, BRMEET L BEEOREVHHET
AL, ERETHLI LRI E SR
BB, OB = T R E R LA 25 <
=i, REEERGEHTRBI DL, RO RE
WHRERSHISTLE PTFE F=—7 PIBE~HEL .
ZHE PTFE Fo—7 OHIFLEBRL ., SMlEFND
Wi e B, —J5, ORISR (BRI 1k
BB AENDT, FOFEFo—T7 R TL
$5, ZOBAT, JEBR TS AR O Z kR
RESTIHE S BHE T, B TR 2Ry
IR AR S DB ALV FIET
B,

KEFD HNO; (ZHERCAS T s— g b
F7 FEiRAEdo T Bl R TR
LA O, IRk ERL, BT o
NO;,”MF&%{'EJ’J?A'C A EEL, A N ST

U, Fe, REPO HCHO 1, R s7-8
—t HPLC ##aSdot s B Ikt e s 1y
METE L 2, FONEEE Fig2 (CRLE, iR
HHTHY 60ppmDNPH/3%H,PO,/CH,CN Hil(ERAL
7o AT ERARLI= HCHO % DNPH LEIGLEE
AR AL, B0 UV I (360nm) &

HPLC ToH#fLEz,
Ri . .
DrN‘Q:NH—RIh + o=c< LI —Q_NHMN:CC{
"
o NO K
DNPH Carbonyl DNPH-Carbonyls

~—— Sesubbing

solution inlet
DNPH
Porous serubbing
/ PTFE tube solution
Air o Aldebydes
ontiel I (@R
Iff Glass tube . 3 ¢ Particte
I - - o0
-
I - Q é
:: //// él/.a O D“\\'.
o el Qﬂ -
i) Syl
L (S >0 U.u\-
il “lo o
~ . -
[/ AN P N
1] ~ M NS
il >~ e
Air .
inlet 5
4
Scrubbing Air Afr
salulion autlel
Fig.1 Schematic dingsam of an annubar diffusion scrubber with a porous

PTFE tube for collecting HCHC and CH4CHO in the atunosphare.
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inass flow controller; AP, air suetion pump; F, filler; LT, liquid rzp; ¥1 and V2, 2-port valve; V3,
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Fig.3 Seasonal variation of HNO, concentration in the
atmosphere at Okinawa, from Aug, , 1997 to Jul., 1998.
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Fig4 Diumal variation of HNO,; concentration in the
atmosphere at Oki during July 3-Aug. 10, 1998.
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Fig.5s  Diummal and seasonal variation of MHCHO

concentration in the atmosphere, from at Okinawa, from
Aug. , 1997 to jul,, 1998.
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Production rate of formaldehyde P
P o =P s + P iggpene + P arens F P supens
P epone = k[Ethene][O,] [Altshulier , 1993)
P fopene ™ K [Propene][O4] x 0.2 [Altshuller, 1993]
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Destruction rafe of formaldehyde D
D =(Jg * Jy + Kg[OH] + Vyo/H)[HCHO]

Steady state HCHO concentration, [HCHO]ss
[HCHOL, = P/D
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Fig.6 Concentration variation of HCHO in the atmosphere
observed at Okinawa in Jul. 20-23, 1997 and estimated by
steady state model,

FFRmLUR -

DB B, BipkE—, MBI, e 1 .
IR R, AT, LRSS —b A sl
TT7 4 —E PN R B O MR - B o %
{HCl, HNO,, HNO,, 50,, HCOOH, CH,COOH,

NHy) O B SRl S m o BRss, B e
fitf. Viol.21, 13-23 (1994).

2)Y. Komazaki - M. Hiratsuka, - Y. Narita

5. Tanaka- T. [Fujita, The development of an automated
continious measurement system for the monitoring of
HCHO and CHyCHO in the atmosphere by using an
annular diffusion scrubber coupled to HPLC, Fresenius’
Journal of Analytical Chemistry, in press.

3) Shigeru Tanaka, Yuichi Komazaki, Takahiko Hirahara
and Yusuke Kano, Transport of air pollutants firom the
East Asia to the sea near Japan and their influence on
the marine atmosphere, Proc. of 7th Asian Chemical
Congress, Federal of Asian Chermical Societies (FACS),
May 16-20 (1597).

4) Y. Komazaki, S. Tanaka, Y. Narita, T. Fujita, A New
Measurement Technology for Trace Gases in the
atmosphere by Using the Diflision scrubber Method,
Proc. of International Symposium on Atmospheric
Chemistry and Future Global Environment

Nov. 11-13 (1997).



