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Summary

The studies have been conducted on the mechanism of aerosol formation in photochemically
polluted air particularly focusing on organic aercsols, The project was executed during 1983-86
with the following subthemes,

(1) Chemical compoesition and reaction mechanism of organic aerosols.

(23 Organic aerosol formation-potentials of various hydrocarbons.

(3) Spectroscopic study on the intermediate radicals related to aercsol formation.
{4) Formation and reactions of molecular clusters.

{5} Chemical reaction models for the prediction of photochemical air pollution.

Organic aerosol from cycloalkenes under the irradiation with NO, and air was found to be
formed soley from ozone reaction and not from OH reaction. Aerosol vield as defined by the
particulate carbon-mass yield per hydrocarbon molecule consumed by the ozone-cycloatkene reac-
tions has been determined for six different molecules under the initial concentration of 10-100 ppb
where the yield was found to be constant,

The obtained values (in % are 2.2+0.2 (cyclopentene), 3.9+0.5 (cyclohexene}, 6.5x0.6
(cycloheptene), 2.8+ 0.6 (1-methylcyclopentene), 5.9+ 1.2 (1-methylcyclohexene), and 1.7£0.3 (3
-methylcyclohexene). The aerosol yie.ld increases with increasing hydrocarbon concentration over
100 ppb. Humidity was found to affect only the size distribution and number density of organic
aerosols and not to affect the aeresol carbon yield.

Total product analysis was performed hoth for gaseous and particulate compounds in the
ozone reactions of cyclopentene, cyclohexene and cycloheptene. Primary particulate products from
C, cycloalkenes are dialdehyde and w-oxocarboxylic acids with n and n-1 carbon numbers. It has
been revealed that successive oxidation of dialdehyde — oxocarboxylic acid — dicarboxylic acid
proceeds after condensation. Reaction mechanisms and branching ratio of ozone-cycloalkene
reactions have been proposed. QOrganic aerosol from the alkylbenzenes- NO,-air system was found
to be formed by the secondary photooxidation of products. Aerosol carbon yields for eight different
aromatic hydrocarbons have been determined which ranged in 0.5-6.8%.

Field measurement of dicarboxylic acids, carboxylic acids and aldehydes in fogwater was
made at Mt. Akagi in northern Kanto area. The ratio of concentrations of carboxylic acid to nitrate
ion has been discussed.

Spectroscopic study on CH,S radical which is an intermediate of the atmospheric oxidation of

dimethylsulfide (DMS) to form methane sulfonic acid and SO, has been conducted by laser-induced



fluorescence (LIF) method. The LIF spectrum of CH,S was obtained for the first time and
spectrosocpic constants of the ground and excited states were determined. Matrix isolated infrared
spectrum of HOSO, radical, Which is an intermediate of OH+ S0, reaction to give H,S0,, was
obtained in the low temperature argon matrix (11 K). Vibraticnal frequencies of the radical were
determined from the isotope labeling (*0) study.

Formation and reaction of molecular clusters were sutdied by nozzle expansion-mass
spectroscopic methods. Dissociative substitution reactions of A, and (CO.J. with CO,, N;, Xe,
CH,OH and CCl, were investigated, and the dependence of the number of expelled nutral molecules
(Ar or CO,) on the temperature of the target molecules has heen elucidated. Photoionization
technique was employed to study the clusters of H,O, NH;, HCOOH, CH,0OH and amines. Magic
numbers and possible structures of each clusters have been discussed. Intra-cluster reactions of
cyclohexane-acetylene, ethylene heteroclusters followed by photoionization have been studied and
the discussions were made in comparison with inter-molecular ion-molecule reactions.

Reaction models for the prediction of photochemical air pollution have further been developed.
Heterogeneous reaction of NQ, and H,Q on the chamber wall to emit HONO into gas phase was
found te be responsible for the “unknown radical source”. Further, the reaction was found to be
photoenhanced to emit increased amount of HONO under irradiation. Methodology of validation of
reaction models against chamber data has been proposed by taking into account these characteriza-

tion of the heterogeneous HONO formation.
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Yi=7e Lo EHEBEE (V)72 0 b




(2) =7y AlfictTrBEDR

ERXZFILRKER L L TEBOKAEET L, Btk bewr SR TARIGARR IR
R R FEOBRICRBEORSAED L 3 FELRETHEVS, Vb BHMBED R
WTHIRETELHRABOA TV IRLofe, RFRETIE, oz LEFA<5b, CHy,
ENOBERUVBHEEEY —FILL €, Ri-oHuEE R &4 TFodR2 T4, *
OFEREXE 6 IR, LORENIES THRPLAAHBEEZE =7 o VA TFBIEYHEL, AD
EThIBHEHE 70 7R k35 =7 v Y ANTFORBEEEOSRMEHRE (4,) 27T, FRX
DfE (HEEA) X RH3%BL FTR—ETH 52, RHOBLETRHEALT W, &4
P, RHYBUSIYTER L7 o yARNFOLBRHRicLEd 2 HEHOLRIL, Fhih,
88%, R LZkwbhi, IhboEx T hFhoRHEkF2EREOHCHTETS L,
BERTRARLBADOTF 2 Lbhhot, ZOZ &, ToBEHAKICET 2 EBYOINEMNR
RHOXLTFOELEL LA LR T, B, RERXEDO=7 e Y ATRELES RH 2
W Lighoel binh, RHABL EcoZREBoEAOER T, SHHeGFET 5K HEE
Ofcdi=7 o VAR TRICEY AT AL TEL LRI, 20X 51, KiDEHEEL
FEYET L AECAB R REI W EAHL N ETe sk, L L, BRORNTER
BRCHLTE, BELREDE ED bhi, BEREE BARMcET N TFoEEE
ED W RHA0%GE ECHFL <L, BEEEES RHA%L LTl 3l EREF kst
FORBRNACET I RERREXGCRBEXEOTRROMMAL X2 EE D, dA
RH40% T/ & hnfe b &2 bfe, RHABL Fickd A5 TP ~0 KO b AL,
KEBRHE L OHEEHOEEYERTLOT, ZoBERBECOREREE OB, Vb
EROFEAR® I D FELHBTE S,
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He AV RIGHrLOBRERE (V) BEED=7 v S VERESL,
BABGE 70 S s 2 RN T ROBEKTG
v r~F e OHPRER 0.3 ppm,

— 32 —



(3) BREREHCRYL=7a /AEHRE

HELEHR=T a5 T, FOTENAENEASEYBA M9 hink 2, *
OAENENASLECZLSVBESCR AL L TSR EET D, BrBewn, e s
oS T 5@ HERC LI =70 YA LTEBT D, »2aT7arvibdndrzavHh
RACKFE D KB ERICERYE, T LT, ZEHESHHBELLTAa -0, TATFEe FHDH L
NETHLEEZLRT V5, —BIK, ThOoOBAERIKER, 7A2-A>T72Fe F>EBD
TRz &< le 20T, ERLEBOBIELNRETHD A L 7« VIRILKFZOWERE L0
RBVICL - T=2T v VYA ERAERLERD, &2 AN, —iz, FEERILKECKELRG
SR OHBITEM TN, FARY L L CRNMBESECR - 2h0{hs L BlE
TE, flail, 7o ~derhbd 7o vBEESLIBED, 7 evF bl §EE
O, BREERBLRIE S HLE®, ZALOERYO KT EENEIECHEA ML T e
DT, WeAOERPICHET B> 7 072y v E (PR BEBRTRHE TS, LihisT,
bef~fre7 e YAEBEONHER PR 2RI ACHEMMAREO RS 2RISR
RELLEBRSTEC R BTERLEDE, C0L I RBAPLBECTbALTFEYDCAS
b, ETRLAEEMESLLCETORA &, (2SR YERICT a0, RILKED
BREYHEBEOARNBECE~NEILNCHCEEREL TERA TR T WAL ETHE, B3
LEERTCWBLAK, vyoue7ar vEOEXREEER LROBNEROBER L ~<2~3
FleEeot, TOEBERCHLT (L) TROLFRROBEXBR LT IVHE 5 »0KRH
BT OLERS s, LT, CGHoe 0WHPEECHTL,=7 v S AERROREE LT~ D
DE, R7erd, RO, 4V v RIE»SOSARBEREOTREOMBEN /' » » + 2
hT\vb, TOEXCHBREOE V- THEHBC N Ze-THD, 0.1ppm TS5
ppm TOMED /I BRECEFCETLTV A,

(12, (DR oEHTEIERETEEDLE, TEOL SIS,

(1) =77 ARFaAy ERObORERL, OH & ORICERD IR TFERCESF L

7oA,

(2) AV vEErbo=7 e LR, HMEEZ X b,

(3) AV vEIEHBD=7 e v ARRLr 2 a7y vORBRECERL, FOBEORL L

LB 1B,

LhbOmNh, FEROAZPICETHEBRELYMILDIzE, EARBETHD 10ppb
BEOEREHBCRSI 24V VvEENGO =T v YA NKRYRETANENSL L LI B,
TR TENCERY, N8, 9T, Hof#oflRv-TniREEFEBOTHMR T
Hbe w7 e Ty EEN10~100 ppb OE B TREBRROEN L ORECKE Licv Z &
Whhbitat, Lo, BERERCKIT LAY VvREHDD=7 v /L ERESY, £FF
BROOEEENLRDE, TALOMEL, vre~viv(C) T2.221.0%, v7a~Fuv
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(Co) 3.9£0.9%, »2m~75v (C) T6.52£0.9%, 1-#F 12 atvFv (1-Me-Cy)
T2.8+0.8%, 1-4F e~y (1-Me-C) T5.9%£1.2%, -2 FA v s u~FLv
(3-Me-Cs) T 1.7£1.2%Th » oo

Baio&Ils CREEE, 2% 0FREFRCIhE CGovrararvidyvo
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fcycloalkene], {ppb)

B8 ERERECEILT S v-v 2Ty vEIEI LD =T a2 S ATRED

RERTH
Cs, Co G2, EMER, v20vFy, Y7e~dty, vIa~TFreHT,
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[methylcycloulkene]o {ppb)

M9 EEERECRTLA S v-2FrLrrzeTAr vEIGHBOZT 2 7 AR
BREORBEKTH
1-Me-GC;, 1-Me-C,, 3-Me-Cotd, £RhER, -4 FA 2 avFy, -AFArn~
Fryv, FAFAV IR AFRYERT,

RIS & - CTHR e e T 28R, G Goa, o 9 7A7Fe PECDa-F %7 -
wﬁwﬁvmféboﬁﬂﬁiﬁﬂkgém,97»ftF>*#7bﬂ£v@T®b@ﬁ
b EakELRERLE, vreTAr vBENEGERCRIRLOBEEN =T eV L
LCWEET 2 A%, FOBEMAEL it Y p AR vBENEET S, ST AT e Vi
Bt by s naF e/ OWXEEEYSBEE lppm, A+ Y AARYBECHETHLOVE8E
Efli4 lppb LT &{RETHIE, HTRUNS, SR Lic=7 2 VATBRRORERFHIIEE
McHETED, 35, BIUL KHRES, -2%8R) aB8REER CRblc+ Vv RIES
EOFF Y AR YBOERINRYEHERERCAMEL, ToEd G LT1x1%, Coxf
LT321%, CIeMLT4x1%LEELTV5, EELVMEBERBE CHRELCERRR,
ERMLTALAZSOELE->TeALDD, WHOHMTMEE L —FT5H. Lih-T, ppb
BESTA Y VERPBERT A FER, a A% v-wo-arEvBTHIEERING, B4
R I TCEBINLCIARVEL, S0y s ARVEAESLCBRLIRTELLSOTH
BEELBRE,

b~k s, RESERET R, CHs s toRmRbv s rT7Arr vRERES
Be ZOREHBIR=T e Y ARE LRV EXERL, OH 7 22 A+RE ((OHD &4V v
BE (0D *EETHE, 2ty r/hkds=7a y ATHRROBEXRES D L TE
B, A0ORY, #orTT, C0ERTE, BEAKKABS LS 20BN, Pl
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EE zz, rE&ETEREILy7aTAr b7 e Y ATBRRORKELD

omne e s
vom PSR T BL-HH chAR B D 15 B FREOHR
AT pmwm ke ke [OH]=1X10"ppm  [OH]=1x10"ppm  [OH]=5X10-*ppm
[0,]=0.2 ppm (0,1=0.1 ppm [0s]=0.1 ppm

(%) (ppm~'min~*} ¥ THE(%) 9 BB (%) r® THRER)
Cs 2.2 0.942 9.9X10*  0.950 2.1 0.905 2.0 0.950 2.1
C 3.0 0.144 1.0X10°  0.742 2.9 0.590 2.3 0.742 2.9
ol 6.5  0.423 1.1x105  0.885 5.8 0.794 5.2 0.885 5.8

1-Me-C, 5.9 0.277  1.4x1° 0.798 4.7 0.664 3.9 0.798 4.7

2) G Ce, Cr, 1 Me-Co BFEREN, P e yFy, ¥randay, ¥Iu~7iv, FAFAY Ity
&7,

bk, k. @FRFH, vraTAryoQ, EORM, OHF S0 LORROREERYE T, kL £ LTHFR
o bR iEY, k & LT Atkinson A& LT BE® EALL,

o) [0H], [0] k2w, HHA2ho Bt s EHREYREL A,

) vreTAr OB O, RICOEIEYET (FXER).

Z0H LAY VO EREBEEOEZEHBPCI VEREIR TS, AV v BROFOH Ev 2 a7
r v EOSHRRITEEEROEY, Fhi+h, k, k&Thil, v2e7arvogeliichds
LA v RIGOEE O,

T:kl [Oa]/(kx [03] +k,; [OHD

ELTEHET22, 22T, kK &LTAHBRTCHREZIAAEY, k & LT Atkinson®® 2385
TVAEYHVE, Zoré, RS ITRESIRAVVRIELLD =7 v VATREOME L %
PTBELT, BEFBRESARDLIT, 1-MeC;, 3-Me-C o453 kL ENELA TV RRLD
T, ChbOLOENNTHREEL ViMfThh/ihol, BMLLBERESALY —A 1T, rOff
DHbhMBELHSCKBGDL 2 v T Ay YV EDRIGIC L o Thbhdicdic, #EE
BEOERA VY RENDDETRERER L, FRECHEEhr 22T, ¥-211K
B, #HETBREOCENRRPEILL BN, 21 LHUORRE kD LTI, =0
T, BUEBTREZ LR, PRECHER Iy - A 3OBETRRA Yy -2 1 LR UEZ)E
HILThDH, BEBRoLHIHLARL K, rofEd [OH] & [0 Dl - THEXLED
T, XOLOEXR USRI —DOFEREE LD, r—ALLr—AJDEAR LichsaBdiit
cnotictd, [OH] BFROBECL - TERIEEFELEV2 8, [Qk2y 275y
v FEETS S0 ppb BES A Z EHMLRTHHDT, =7 v S ATRKOFEHEELFHROH
B hENRKFELEVEELBRD, LiL, »27rTAr v AABEORILAZECHDD
T, BHRENEVE ZIATRLIOKEBRENE L, %Y » L FVvBROBAESEOERID
BHELWDT, ChEFETEY 77 Ay v OWEREBEBITHTHS, Lo, EdD
A EFELOFRROEAEOBREOBBER T CHATE-L LA,
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LEaksimLcBiEL bl XX~ Grosjiean & Friedlander o #:5E{#HX &
Lt b E G, B, vrevFy (Cri2wn Tl Ll b3 vwC EiEbr e
to, KEHOCHAEVEEDFF Y AAE VRO hELLEE L, RS OBETRED
EXHC, H40S 9V EVBBEYE L IR0 LBy 7 a7 r VERERHETD
&, Co#i5~20ppb, Ca#310~20ppb & 723, ThHOfEil, RILE SN LREXIOHE
BECHADEIECETEE, AN, 77 ArvOHHRI=Tr/ArOLh (BH
iy s R sy, RO rDfEALEALM LI, REy FORTRY IR T
RIS L - TEBEO 5 btk T, Sl e T s It L
TAY v HBRAMCTETSHE (N4 oW o~ R2BOMEEEL ThRZEv,), [0:] 2850
ppb TH B E COEFMTH 15D, CGOoEFRBHIIRHHLFEINL, LT, X
FBENEEIR TS CEMIc & i, BREELBHE I K CGRAEBIHEEL, 20—
=7 e VARERIhTAEPeEREIAD Z Lo 3, R, CoBrH#EE % 5ppb/h
EFBRET vy aT AR SR GRS THAD A2 LB IRIT2RYHY
TEDL LD, FEL, CGLA Vv EoRENLEBBTLFER, Bl sw,
Ax v aARVEETHY, EBORThTCHREBERLDE, PHLRVETHE, AF VAN
BB LY AR VBAOBO KRN CETLES - ExBILL RlRE, 22882
HHMIZLT WA, Fhd i, FASFTHRE S CBERMELFEELAHRCELAC TR
HEDBWE, =78 VY LOFGHEWEBRIIRECKFH T A AR VvEBBAOBLARE 5T
Wis A B, Bk vy AN v Bicro L s hBEARI oo LIt L Db D
EELZLRA,

1.2.2 EBEBRILAEILORLEERT 7RV LER

(1) BE=7 o s AOEREE
FEHEERKFZOKBARIEOTIE, & LT, KIRFIGERY & 0L i 5 BUG
BECBLAE Y HRTRD, BFREEELCE, BRE-{2h0BENRALAL LI
o TELIAERY, Lind, ThblBEREESoLFEFNCELIELRTV50T;
=7 a S VEEEECT AT -2 L LTHETANELORRED LI ARES ATV, &
AT Lo UAC ERTREPeR AT v v COFEERLFETLZOT, ChbD
Y OREDHIEH 15 BEOFERRILASE (HO w2 T, NO A THBHYIT
&, AV VvOERCHEST=T v Y ADERABEN S hi, RICAEOBEERESRRELD E
A S VOEREENARKLE -, Tok i, GERE V) EED=T v VAERE
BbRkendr bREBME T, Fho, AV VBEOENOELEEbIL=T 2 /LD
MEELEL B bbb ot

KBH Tics s FEERLAROBERIGRE R, OH I 2 EDORIGOLAVPERETH

— 37 —



B, ~vEvEOH EORGEEBVOT, <vEvyRuvhEBRITbhitoic, FoIT,
ERERLEH L, Vo/VIEOER, FROEE (RHS0%) £4 T CHER L=T VL
HYfoeEBc o580 0GROEE2ZTOT, (I-V/V) OoER KA ED 2 FRIER
Licd, FBELOSERTANTRVEOV/VIELDOEL, v 2 v 7 r v b0 TRY
Bozhiclh, R ERETH-L. REFERBYER: Lit=T v VL ORKEREE
(CA[AOC)/dtpe) t, 0-F L v, m-F by, m-=F b= v OERH0pg-
CmepiTtibhkEvcb, L3, 5-rVAFnvyy 1,3,5-tY AFAvEy, o~z
N AE VT AE L RE G EMbate, ¥, MEINO, OBEYETHE, =T &
SUEREENKEC DL ENTF IR, COEREECR TS RH ok, ViEgs
LtﬁﬁRH@%M&&%Kig<&6@Kﬁb,ﬁiﬁ%ﬁ@@ﬁmRHmﬁﬁbﬁm:k
ME B b at, LtdlaT, i~z e7arvhboz7 e/ it 2BERRE
ERgI, VEEOEREOCHEMI=7 2 Y ARFADAORIALZKE LD 0 THS S EHH
hticots, ok, XOWREIhfc=T e VA AHEE L, Bc«OREXKFZEDOOH 751
B RIS EEER (k) & OBCEABDED LR Edibhaf,

F6 FEERMLAKE SO T o VL EREREROELY

Vo/V (A[AOC)/dt)m,, REEEOEEROGD

He (=) (ugCm™h™) R A SARE
bax 0.86 35 4.910.4 3.1
o-F v (.87 71 4.3+0.4 2.8
m-F .83 68 4.4+0.5 2.6
m-F e 0.87 83= 4.2+0.4 2.7
pFv ) 0.91 12 2.0x0.2 0.9
TF LA A 0.93 22 4.6+0.5 3.0
A bkl 0.90 29 6.810.6 2.6
1,23~ D AFAlivrEy 0.91 62 4.6+0.4 2.0
124~V A FARVEY 0.93 18 2.3%0.2 1.1
L35S~ D AFA~vEy 0.87 52 5.2+0.5 1.6
o= F N b A 0.93 49 4.63+0.4 3.1
m-=F b 0.88 70 5.9+0.5 3.5
p-=Fara=v 0.95 16 2.5+0.2 1.4
- R 0.93 3.0 1.2%0.1 0.9
AV FalyEY 0.94 10 3.1x0.2 2.2
AF L 0.95 4.1 0.49£0.04 0.3

a) ERoyL, [HCl~1ppm, [NOI,~0.2 ppm, HMBE 50%. NO, DX 48
EEA LT L BHEEE ~0.27min~!, TH7,
b) [NO];~0.5 ppm,




(2) HB=7r VY A~OFRF

27 R AAOFERRY REL D0, BRI L - THA L RLAERE (A[HCD «©
HLT, £ Lz 7 o VAOGREBEOE (V) 217 ey » i, br=v2AWTHBLH
b0, B CELE, toRbKEXYACLBS B0 ey r i3 bR, W

80

{ pmiem™

4ol

flll| 1 1
0 0.1 0.2 Q.3
4 [Toluene] {ppm)

B FEEEloTHL LA A v BECHTER=7e VY AD
SHEHEERE (VYDF e, b

NO, & LTNO, N, owFhzrHeCh, Ebiram LEcHAZET L b, =7 @
VAN pLEEER L TWAD TR, bz vinbhOSEREITERY L E i SUG
LTETH Lo LES SR, 02 &, WAOCH/ dWnu @il E, ke ffitp Dl 51
MR RS oo ELLEREIND, A=V ONEHMLRIGIC Y - TAET 5 B (LEE
i, FOFELSHERGELTRORA TV A7 LY —Ahh, =t nrs vy —ARRERLTE
BTdo=trmzv/—1Thse, BT, BEShTLE0T, “honERERE, £
OWMELFHE LRV, i, HFcBgerlit s, B0 BITFcEERGE KL T
%, COEBOMEZEHE N0, ANO, NO,nwTFATth-TLA LA D &, #14 NO,
DWELTE L THFOEEREL LR R LIEE- T, ShODEENL, ZTOHEOHE
BV RRES LEFRREoRKELYRT L0 L L bhT, VEEOZTOEY RABEEED
HOIBELERREIT LI, =7 2 VY AERARCH T2 BEREL R6TRInicy s
maFts T S ACHTEDEABETH-T, T, VEEOEIBEOME &
LILKELRB0CHL, BEBEEEDEI-ETHoT, O End, SHOKIGREE
{LFEXE L SR AREABC M b0 BELREX LW EPELME T, DEDZ &
L, R6OBATRKOMER, Br0kEE&HTCO=7n VAERED LREYRTLIOLE
2bhb, KEREAEVLOT, FREOEIAEVWLDEL TR AT Y, 0-F LV R
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Vm-% v v ingfohb, 2~4BHEBEOKEHERTBLhAVORKHEL, £0L &
O A[HC) EnLHES A2 TREOMSE T LA, WThofli b d%BLUTTh -,

EIAHT, M0 OBEGIREECHTET 20T, 1HOEBRTELLE=T v VAREOHE
EHBHER I ETEL VB binftd, =7 VATREDOHEE LTIREFCL - Thic b il
LOVRER IR ETRBEIRT V20, BRAERELUTCKI32E5 220 KSRz O
EORHEAECI D EBbhd, SOL2EFELDE, Y= v e T 5RATHRE4.9%12
lOTHRFZDOME320 L 5 5 CHATED, ¥, B, o-F v L vk L€ 1.5~5.6%DfE
DHE IR TLEO, ZofficouwTiRFETHS,

(3) AKPRPrAERRILAENOD=T 2 SAEREOREL D

M TRD LR RAEBREDOBERIEREER THBLAL LD THLDT, ThbrRERE
Heto=7a /AARBORE D Y CHRATIRCIERERRC I 2BEXBECHD, L
A5, RFETHEA IR CERERIC10~20ppb © NO, XML, XBHYTHY &, 2BMT
Bo2ug-CmB3 ST 57 r YABERTEZ Lo, CDRBER, FA=roifil]
BEXOppb & LTBEHERE T - L 207 SAAREBOMN ITCEBL TV, &
DLl T e, BRESEFCEIALITHBICLZ LD THLOT, ChiRETLL
Wi, EREMEBORELTI REOBNAL SRS, REIhh ot 0L 5 REH
prb, ppm EE I TROLERBOBELRIBEBERCAHMLCL W E I hORERT I Z
ERTERMol, UL, PA=yOflBEA Ippm 226 0.2ppm 2 HET AR L5,
FHCRE L THEFRECEN 2 A I ETHENLA:, coBARRELYL - Ty,

DL ERTHoLD, KelELLT— 28, AEFCEFITRRo HREYRT L
FEEThiE, BhAKFrRFs=7= VYLV ATED LRE (A[HC] X fh) ¥EHET L2 L5
FETHD, BIC bk, FEEREAZEOHARICARELTROH 7 A4 LD
REOIPEETCHLOT, MHARFOB+OFEHEOBE ((HC]) EHThHhid, OH
7 HARE ([OHD #RETLH LT hZhichT5 2 » 7RO BER (A[HCD #5tHETE
5, Z0 A[HC) LEIHCHRDLNALBAD =7 a YA TBREK (faa) @ AEHED E, B
TARKTD A[HC] X ey BB B I B, BONIELRETEAE=T7 v A OEAELREA
TIEBLATWEWOT, XECEFA7F— s BvTHRYHEDDL I LCTE, F4LTRER
RIEKEREIEESHETHL0T, HCL LT hboRESHEYEE L, BRY, BT
CRLf, =0T, _v X et 5 fu, & LT Besemer? 34 LT3 5% %A L M,
Beofmigdicisit s [OH] o FHiE L, 1xX107ppm & (RE L, Atkinson®? 2 X - T
ExhTWH0HF a0 FBERICHTIREEEEHRMB k) AT, A[HC]
wokbt, TOHERKILE, FEEOEZRED QYN —HTHET B, BTiImit, BEODI:
DL, ThFRORAKFERTE—BY2 ) AR (A[HC)/[HC),) ot E LA, RE




%7 BHAERCEDEFEERILAEIBGD =T o Y LA ED FREY

He [HC]® kO AMHCV/[HCh  fne®  ATHC]X fous
{ppm) (10*ppm~'min" d" (%) (p#g-Cm=3d-)
[ 0.017 0.88 0.47 4.9 1.32
o-F v 0.004 2.1 0.78 4.3 0.52
m-E v 0.005 3.5 0.92 4.3 0.77
p-FrLv 0.005 2.2 0.79 2.0 0.31
TF LAl 0.005 1.1 0.55 4.6 (.50
m-=F ALy 0.0015 2.5 0.83 5.9 0.31
p-=F Nt Az 0.0015 1.7 0.70 2.5 .12
1.2 4-b ) A F iy ¢.004 5.0 0.97 2.3 0.39
1,35- b 2 FAsE Y ¢.002 7.1 0.99 5.2 0.45
RV 0.009 0.19 .13 59 0.18

SA[HC) X fpax=4.87 gg-Cm~?d!

a) OH 7 2 A+ BEO Hh O EHES 1 <107 7ppm & {KE*® L1,

b) KEOZE 12 i i1 2EFHE (1979-1984 ) o REBEAZA LA,
c) Atkinson D #EME & {FH,

D KRS h BELEORFATHRKE

e) Besemer O#EA? ¥ A,

LN EREYEHTEE, 48Tpg-Cmid b oi, 2DILT, MK hFELSLEF
DLDIR ATV THD, EEO %Y HD D, A= EARD ERGREXE VR, FE
BRECLDELT, m-F¥ VvV, mmzFAr Az, 1,3, 5-b Y AFARVEYHRSD,
chboborbo=7e Y AERERIAZVOT, BHBROESND, rr=vEibic
CRBEDORILAFEGEERFERL LTUESHT SR L 5,

BEofHAS eI h R FRERRE (AOC) DBER, 4~28ug-Cm?*ThH5 X
hTwaie o, bekbi ERE®H 5 pg-Cm2d ik F 0L 5% AOC Dhds h o4 h
WL, FTwm L [HCL, DERXEL LR IHTmOATESVTHRELTV-2LD L %
PEVEVE, REOAT /=y — PRt 20 [HCLh R BB EED L E2hTyw
B Lo T, Aty VPOERET 7o Y ARKT AEERRILKZERRO =T v VYL DF
LSl h RECLDEHEEINS,

1.3 b0z

AT, BOMHASPTEETHS EE L LA NALEER=T v /L EREY, =7 =
SAF o v ARG TERERICL WFANT, BT, o7 rvbhbD7a S LERO
ERIThhi, $0BER NFRHEEA V vEIGEL > TERTD L EPREh, KEEE
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3 CH,S % 371.42nm (3! band) Bt LR E SX L TH LA AAY A
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#£1 CH,S &£ CD,S oXEEIRSH L 2 S
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1360+ 700 1100+ 502
1040800
vy this work 40341 T40x4 I95+1 6671
770500 660+ 60
680+ 400
670+ 70¢
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A this work —280+20 —260+20
— 2801500 —260+ 508
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VO 1 2 3 4 5. 6

K4 DEEXERA~Z bALLBLALECHSOD, AV IFEE(RE L7572
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luorescence of CH,S and CD,5

()

INTENSITY

364 366 368 370 372
WAVELENGTH (nm}

H5 A «PEy, A E 0 R A Yol (@) A EREE (b BERER

I CCEEBER 00k, C-SEERIIRY EEU, CHESERTL0AcEEL, H-C
'S ﬁ(’l zAuz CE 2A1 T 100'; zEa;z T 110.9° & L'J"Cu

F 2 CH,S & CD,S @ AA, BB BEFH &

Excitatio{n wavelength Transition Lifetime
nm) (us)
CH,5 377.0 9 0.31%0.02
371.4 3 0.40+6.02
381.7 KH 0.37£0.02
366.0 3 0.19+0.01
376.0 B 0.19+0.01
CDsS 376.5 03 0.45+0.11
370.9 3 0.38+0.02
365.7 % 0.4520.02
360.6 3 0.03°
360.0 2435 0.45+0.02
355.0 233 0.01®

® The lifetime was estimated from the intensity ratio in
the excitation spectra.
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67T —



334 FHRRIMY22F LTV HLOENERNAR

HEO 27 7 44 R v Fo4Emc Cl o EFH R 7e » 2 %D 13, NK FcHHLI,
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WAR SRR T, BEKRbh2E— 27 2E U pat, HO® <) 7215 » 7L
Fo, 47nm WA RE LTS OH D4R E bR oTAl, kil Janousek B3 DFER &
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< bV 7 ARTHRIMELTE, SO, SOy, SO, e ED A2 b AREREh -1, SO, & H,O %
<P D2 AR Ty AL, KOREY LABERERARED bR, T OH
LSO, b Y 2 A TCELBAMGEREECHEL, TOTERSAFCEDRAEALEE L
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BTHotee =+ V2 AR 23K 15 5@BDi LA, 1286.8 21285 dnm O — 273X DE
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FC, BODAY 27 23BE A pE{leat, 7, Blov v aAd 5 EicEni Lo b,
ZoDe -2 R I/3EEEL LI, BoD4e -2 2/3ic L@ bih o, SO, o5 L
OH A H£ET= V7 A%2 0, 0K I FEB VLA, WMODE -2 123 DEL
0% LI, 20X, BARhFETTOAI Y ADY -7 HEDOMIL, B3 @RLE
oD =2 20Tl TXT—ETH om0, 1286.8 & 1285.4nm & & — 7 i3 87 - -2 E)
TRLT, COLIBRERERLL, o4 — 213 HOSO,DF R T, Bho2e—2713, *
BROLEHTHD LR LI o, B6 (R0 TV L H0#FE-18Bam 2~
T EATHD, BRITEOERS, SO, HSO,0RH=x2AF¥—DEE, 740 -7 7
POREEDDL, BREHORELXT . TOEREYEILTT.

# 3 HOSO, (11K, Ar ) OFNRIL- v ¥ &+ DIRIE

80,/H,0,/Ar SO,/H,""0/Ar Assignment
S0./H."*0/Ar
3539.9 3528.6 O-H st.
1309.2 1308.7 S(=0), asym. st.
1097.3 1096.0 S(=0), sym. st.
759.5 735.1 S-OH st.

3.4 g&»

SO, *BTERAOBILEISI i B T U h A DOFRFMHTR LT, FORBEYEL 1
TALERE, SEOTMROFHIVS LD ENTEL, SBEOEEFEL LT, HOSO, ¥ =E
BicSHETHE L 0USEEYR® S 2 L, HSODREEEXET 5 2 &, RHCO, 5 &
ANADGHEABRHFEYHETL L SABEIATVS, $i, BHCEVSBRERRIGHEEY
WET 2 TR EERETLCLLLBETHA,
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[I-5 BRKPDFPALFE FRUHLECBEBOTER

51 Lwic

kAT FEROLHORERIT L VAP OB —SBRIGERA S hciny, SikERE®
Yiab—vavh, EROMRBEBFCLD, Tbhd Il TERLD, BERICAELIRD
B XARBEROBEORAT ToFRIBREMAL TR, HHhThvANSE,, ASFo
VAERHHDIBHE L LT, NO, SO;, B{LAHE (HO RETHE2, ZhbofBED S
B, MZHNLOBIHD, KIAPICERICHEET LA (B, W, B bTo, HBEEEL
9, HCHoBb¥i, 7oA 7 e ¥, dafvBErSL@EN %, HEHL i,
RKEHFOTAT e FORER, FibEREH SOREL2REIC L 5 —REH &, SRS
EADEERETHBE bR DY, 7AF e Fid~v ) —EHHAKE DA A
Thed <, HAOBEECEECES LAV LOD, AB~OFIBEY LR & LCEM
REFHFROMECESVCCEERYECH LY, FThr A EvBRALKTCRE S hi #IbRFC
BETLEERILSTHY, BAFERECIVERTALENF+ v A—FHic L - TEIDD
nT5Y Keene B X il AARERHLEBALS TORKOBRBE LI, FE
WO v vBOBFEENEDOND, DA £V BILEERCOSENE D TEHEER~D
B AL EbRTVAN, KRGO A v AT v arEL L LTERCX (LB ET
BH, BRKLBEROBEEET IR0 ar—v 2 YIEBVTREE, BEbsthorl
R Tl RIEKFE—TAF e F—p A B BOBERFILE D EFshTL25%,

5.2 BETOFATE FOHE
BHBDT AT e FORWENZD v, Klippel 5, B F 1 Y ORFHOHA LT AT e ¥

DRBH BRI L 01To7" 1974 EH D 19T FDOEROBEFF DAL 47 AF v FEER,

#1 kwAATATFEe FOREE

Rain water
Concentr. (u#g gH,0™')  No. of falls

Location, year

Maingz, 1974-77 0.174x0.085 38
Deuselbach, 1974-76 0.141%0.048 19
Ireland, 1975, 1977 0.142+0.059 16
Ireland, very clean air, 1977 0.111£0.059 5

- BERY  MERRS CRERBEID
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FIECRELEISE, 0.111~0. 174 pg gH, O CH 0, BEH—LBRELRL TV, #F
BT, 473/ -3-e ¥ 32/ -5-AAn7+-1,24-F 07V —nE (AHMT ) iC &
b, BABR IR TUAEE lmm ERFOT A&7 AT e FOFHBEHE LAY, B8
EEEVE, IS, BR, SEIET, FhEFEHR, 0.19, 0.25, 0.4lpg miTt TH o, 10 2EOFEME
Th, SHEICASKERK, TRAFR, 0.24,0.29,0.32pgml THo T,

FRRARTGAWKRD T AT & FOEEME, B—RS:LTRVBEORE VAL LT
Fr Fic+s4b0Tthy, MOEHEE7AF e FOEBE7 AT e P RBICHIE L fliE
HT A,

TAF e VOGS HERE~ O LONEBEIRTV52), SERARBSFONELE LT, &
RERNAYITECTAH24- Y=t 720t F5 2V (LT, DNPH &B530) T4k
b L=, HPLC #H\ 5 (LUF, DNPH-HPLC &B5E) RA—8H L ofE> il b 2
DB B,

Steinberg & Kaplan ¢, #E® Los Angeles THiE &7k, A b, H, BKFhO7LTr
FORER T, B2LERETRLALS, AV ATFAFEFR, TRbTATFEF, £V 4+
P, EATFTTAFE FAERBINC, HAFOFRL AT AT € Fi22.77~15.3uM CTH D,
FAATAF e FORBEE (75.2p¢M) 13, 1983% 6 A 11 Hi< Heninger flats THEI hi
A PRIZRWIEZR,

Grosjean & Wright i2, California M T sh%, {2+, |, & BXPDO7ATEF
PERBLLY, KBTI, 2AAT7AFE Fid, @BEASHBRHIRAT, 0.06 g mi—' O —flHn

2 SR W BReoraFe VEE (M)

A Gy 3

Rain

8/18-8/19/83 6.90 0.24 0.43 0.35 7.92
8/18/83 15.30 0.80 3.98 3.42 23.50
4/28-4/29/83 12.61 1.02 0.23 0.78 0.78
2/11/82 7.34 7.1 0.78 0.36 0.36
1/20-1/21/82 2.77 0.86 0.24 n.m.* 3.87
1/1/82 4.54 0.86 0.61 0.71 6.72
Fog

Topanga canyon 5/26/83 60.70 3.50 34.10 12.50 110.80
Heninger flats 6/11/83 51.8 1.0 14.2 20.5 87:5
Mist

Topanga canyon 5/26/83 55.80 4.90 20.80 15.00 96.50
Heninger flats 6/11/83 75.2 1.2 29.6 21.3 127.3

® n.m,=not measurable.
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BHIhf, 12, B BhkhoroFe FEER, 0~2.30pgmi " Th -1,

5.3 DDA NEBORE

BWHRETOH VA vBORER, Zo0XRSHAECL biThh w5, KEREH L%
WMEYERERT, A4 vere=r 37 (ICKEATLHEE, FHEBLLT, FA7e
=777 (GO) THMTHAETH S, EREETSHLD, BEMEL, BHRoI LK VE
DB LC S, BHPOI AL VEA A E LT, TEAR SRR, BB, o~ VB,
INIBAAYTHLHOT, ICHERTAHET, TOEREFETHL, BECL DL, RH
OANVECYBRLREEIh2AHMBCHD, SF(EMCY, BRORE - TV50, BEY
HELTOHFFINI N,

Kawamura & Kaplan it p-7 e €7 = F oA =R FABHEHELLT, W, BAtOoE#H»
FVBC-Co%r, F+E3 ) -GCrX hERELLY, MARPTE, FE(C), BB (Con
FRFE LD, C>C Ci=C, CLGoBERAGEERT W3, CX2.17~20.2uM T,
C.i22.57T~102 M Th 7o, BAFRTIL, C>CTHY, MAKEEELT, C5ELUES
BETHY, G, WKFOESEBEL D ME, T,

Kawamura 5%, A+, W, BRKPoGHEI AL 7TEY, 75z 27 B A,
F+rEF V) -GCTCERLLY, BEETRTH-DE, C(ravB) nbChle Ay vED
ThHH, 2 vEARSRETHY, BT, =B e vESERETH 1,

ICI X A HE R, BrFrrrA+ Vi, 7 2 2@HL, Donnan © 1 4 v RO HE
rh, RETLHHERELECBEH S, GERETHLARMLYEAC(HELEELLDTH
B9, Keene b, 1+ v A5 v A0RENG—TEXRalvwy 2 — RS TORKT A
mEVBOERY T, ¥B, BB A v OAYERLLYR, -2+ 7V 7@ Katherine
THELARKCRS TR, ¥, BB B VCi2eBEE~0F5E, 0.6~-43.7¢eq
Fedh, FEREA 4V (C, NO, SO 0B HRE LD BAXVEESH T,

Norton iz +vEiE 7 v < b 73 7 4 — (ICE) #{#H LT, *E Colorado M Niwot Ridge
& Boulder THIE LY, T, ExoH LAY, Bbhise~v b r/3 2 %5FA1 R L, ¥R,
BEEE A A VI NOy E0MHBA R, ABMEBIHEC L 2d 0 F 2 bhic, FBA A Vil
0~# 100 uM, BEREA A 349 0.7~60 .M T » 7o

EPFRAFEER, AAMEEAENSHH IAERY, 5 REERIGK L Y ARFTE
WL-EERYO LTS EEBEETHE L TREEND, T0RD, EXTHRKFCEIREHY
WBIL THE R IRLEEOTRICE VT, BEAFOBEMENHISBMERETHEV-2T
T & fesrs-tnie-za

LA LKRETOEEBYOBEF YL LMoy, Ris ¥ LobEE B+ 5E
FFINAEFRALECH B - LRE S E TV, ZOHRARE Y {EMAD —2>2Kawamura
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1 STAONG ACIDS

MALONATE +
CONDUCTIVITY

AGETATE
FORMATE
SUGGINATE +
=) L INJECTION

n
Qo

10
RETENTION TIME (MIN)

M1 ICEi X 2E8BI o<t 754

LIl ->THREZhI 40T, H5i3 Los Angeles TR LA Wic o\ THBR S BE O R
Bieafl~, EMENRUCAANREROEEY FhFhRwic2,

5.4 BAO{LFEAR

BHEE, dbkedrBircka 2B E k- TwWA2L0CBER AL S, BEROMRIHAE
BB COFINCT bt b, BEREARORS L LTBEEND D, ZOBEEILT
RN AERICL D, BEWY VEBRICEZIFEBIA R, T, BRBEEHLTRE
L, WESEARVOT, BRGEYSBCHIADESERSD, FLBbEThEn, #
BEHA RS, BEROBE0 X Y, WHER ASBOBERKCT hEVWTREShD o 2 b0
TERBEE RV, 1EORFV 2 pH AYEVW L Bie, HHOER S~OEEOL & EX
HHETHIBEFOTNERBILE L,

IOXHEBEBOBEBIALIVEELILRDOK, BEFOWEMRTICL -5 LIEE )
febs, Zhit, vV v RS FOXHEEEThy, S2HBOEESMATELREC
BoRETOESR b, v SV VISR EBMET Ao LB LV EoBHKI A, LAl
i, BOPRE, 1950 445, 60 ER1BAEA TR TR,

Hodghton bk ot EEE TEOREY T, WEOE T pH3. 0 25T 4 ORI
Thic, BEPBRAIKBEOF TR, ERA4 v C) BERECTH-Tor, REEA AV
(80,2 ) i1, HELLBKFTRBERT (PN, 2HED I LT, HEOI A VBEY
FLEebLORBTEDLBETHD, CIY, SO, Fhfh, 204, 125pugm/'EETh T
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B, IWHEBOBRTOBOEA % Mrose i2{To%. R #<HEAMxhi-odpHA4208
Thh, pHOREMER, 3.4 Chote, BEALDY—AT7¥YE=9 444y (NHY) B
bEBRET, %50, T, NO;7 234+ voh CREBEERESTL TV, BEOCBORS
2, Cr 480, L BELNREL -,

KEHIBEDUEHTFCES - THEORAE T4, EEETCpH3IA~5.90FKAB LR
fehy, £EMIC SO 0P BRE T, NO, AMEEEYRIH TH- o, RELILHOBNE
T otetzthin, pH5.6~6.5TH o,

1980 #h b, HBlb¥ER = » V7 OER T XEET 2 Los Angeles TEHc 2R ET S =
Ednl, 8Hi2 Hoffmann 6 74—~ 710 X D EENWNIZT b T3, a¥ v dr AZH L
Py —F AU — R CTHEEIRACBRERS E LT, NO,-, S04, NH,Y H & &8
L, B pH ¢ 2.2, NH,*, NOs~, SO BEM, FhLi, 10.0,12.0,5.0meql " £ 5, B
MEOSVLOTEIZLL{BRAFO/ A vBERE B A-oN, 19815128 7H 23
00~8 3 9: 00 ORI Lennox THEAELLEBETH o7, 14 VvEREOERE(L R 21T, 23
00~24: O iiEI BRI OM 4 v AEELY 1L LEED, E14vBeitsraTrdie
FREOEBYR IR LE, chboRic L3 s, BEPHKE, NO, >S5S0 Thh, 1
A BORTEED NO,-BENE <, Nat+K+, Mg+ Ca™ o@BEAE <, H L &L,
NH,* Fr+Cl0, asv 2 7 AF © PEEZ 0Nk 2 BoRE MK S A EBIRL TV
v, BORLEHEPD 0 00~6: 30 Tk, NO;-, SO, H*BENELLTEY, &1+ vE
R E LTI, REWH, HAHRTELEETS LBy, BOMEKENCE, HELS A CERE
LT, BBRERTLTCGLA, $IL N0y, SO, Nat+ K +Mg™ +Ca™ IREO BN AE L
<, BEERE Lo TWil, Thit, T HBEOETK L 2N FRYEDFENRK
#<, COE0IHHRICLIBLDTH D, Hbid, =7 vy ARKGFERRLTE LY,

LENNOX FQOG: 12/7/8]

T T F T T T |A' 'J

G

f/)(‘///?////a

'{

CONCENTRATION (meq/I)

o Nk .
2300 2400 100 200 300 400 500 GOO 700 BOOD 900
T'ME

B2 Lennox CiE#E LB h oA oERET L
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LENNG® FOG: 12702781 LENNCK FOG: 12/07/81

3 T T T T T T T T 25
g T T T T ¥ 1 e
4 . q O
ad A S £ 3
~ - <
EE N oo i
it T f. 1
3% . i
T E 5L |
goo - = L R SR S | 1 g, n | | | L
300 2 100 200 300 T-‘Ig% 500 &00 700 AOG 900 2460 2400 106 200 300 400 500 s60  TOO  BOC 900
TIME
E T T T T T T T T 5
3 o T + ™ T T T T i W B
" i =
F 8 L af F 1
:, {1z
a v 3 =
w oz B 2
% fer ]
4, - i ot
2 1 1l R 4
5, A | 1 | 1 ! L L 3 il | . | \ | L
400 100 200 4 =@
2300 2 300 el 300 &00 TG0 800 900 2300 2400 100 200 300 400 500 §00 700 800 900
w AT T T T T T T T T 5 e
5 - T | T T T T T 1 T
- 4L C - (=N G,
2 =
2 L | 5
2 A 3k B
2 b =]
5 8 J
I - a
I I P el ] 0] o) ]
M
2o ] T i—m s | 1 -3 T g O PO e I
2300 2400 100 200 300 400 300 600 70O 800 900
TIME 2300 200 106 200 30D 3 500 kop 70O 830 %0
w 5
v T T T T T T T. T s T T T T T T T T T
£ 4 D B sgar A b
7 T
s 3r - NI o4
g $3
32 B £ 2r
= S
3 B EE-I
§,.l__1m :
z 0 (| 1T [T HE " I i 1 N 1 L a9 I_| ﬂ
Z300 2900 100 200 300 400 500 600 DO 8OO 900 2300 2300 100 zoo 300 400 500 500 700 800 00

TIME TIME

3 MR EELLEKhORSBREY 1 & Lo Ao Rl
19814F 12 A 7T~8 B4 Lennox TH#E, Mg® & Natwl, Fh¥h, Ca™* & Cl- AT
&%@?%%Lf:u

BAERLT=7r /AT RBEVIHITERYEELT, BPeFRPELRBIAD LV A
B X e hELZT WG, NOy & SO O4BHIZ 2.5~ OMiciRE Tk, NO, AFELE
2B

¥ EE D New York M, Albany T, 1982F 10 FBEIhLBRBLENDEFVE (X
<, pHi24.3~6.4 0EETH -7, pH6.4 DT, WH1H:20~9: 50 i Ihi,
EAE0.02gm? L5V BTAD, NO,-, SO BEN, Fh¥nlls, 1360ueq!' TH 5
2%, NH,*, Ca®* fEEsY FhFh, 425, 350 peqit L HEMMOBEREXTRLC W, Bth
pH @V (4.3) Hid pH 6.4 DF o 2 FIMRNCEE LA, NO,-, SO |ES, Thih,
126, 200peql & pHE4DEL h BEAEL-2, NHY, Ca*BEL, Thth, 150, ™
peqlt L6, BMEOEVHFE ook, HHRYEEY, Los Angeles DFF & g+ 5 & ¥
CAE <, SO >NOy L5 08, FRIETS SOREROKE ZERL T,

55 BHA2RLYIal—Yar
% T WAPTORHARIED > & o v —a VBESETHh T2, BEXHARONGY 7
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y g — & LEcE b fV i Hong B AT » TV 5 (B 49, §50,, NH,;, 0, NO, HNO,, CO,,
H,Q, T Eic{bB2 & L, BHERBESHYEHL T, H,0,-SUV), 0,-5V), Mn?*-S(IV) D&t
RIGEODEEHAE LTS5, BE009 42— %~ (BRONE, BWMEE SEKE EARRE
B OBBELRMET L L Ink-T 5, SO OAEREE L 3I%~230% b th b, HO, %
O, DBLHIEETH D,

HER, FEROBS=FALY, REOHRHEOILFERI RN S i, SAV) ok
it Fed*, Mn?* ikt & L7 0, Ho0, Qs MFHEL T, ~I Fedox g v ALK VER
(HMSA) o B K oBEhicE5E+5 SAV) o S(VD ~0oBL ¥ Ene s 2 b3l ho
too SAH® HNO,, NH,, H,0, RE bl ~RE E N 52, KBRS D H,0, 02, EBICS
(V) O kB h, THEO NO,- cidgilds 6o HNO, DBETALRELTwbH, AL
RERYEL 4T, IEEERAERSK, viav—vavOBRO—HLELwRLI,

SHORIE (80), SHE—EHOYHE (12), WHEORE CD #ZBLAHF = FArBEI L
f, T EFARABOEE, ((1) Adirondack O FEFEBEEOE, (2) Ohio JIIB OB
W&, (3)Los Angeles DEE D, (4)Los Angeles D DOIEHEEE) cHAED,
50,7, NOy A&tk ahic, ZXFOHFET TE, pHAETTS &, H0, 2150V) O
kA FEL, W00% b oFBRR -5, pH=d T 0, 73 10% h ' OFBFB T SOIV) ORIk
&L T B, OH 727 4% HNQ, 2 X % SO AL ER T & 5, NO- OERL T,
N,O; +H,O0 = 2 HNO, B FE I Sl A A5 BT 8 &y, 7, NO, 7244, OH

INJECTION INTO
‘\FREE TROPOSPHERE

SOz

” CLoup pROPLETS .

" OX;DETION OF |
- stv) T0'sod”

(/ HY k)e.c\s
ABSORPTION

AEROSOL
CAPTURE

DISSOCIATION REACTIONS

PRI e I BADS
s 3t
o e 1 e
'
v
RAINFALL

50;. HNO3, Hp0z, NOy, NHy, Oy
€O, {NHg}p 504

BOUNDARY LAYER UPDRAFT

B4 EhTomBEEROWANRISE TV
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#3 HEARILDO~ Y - EREFEY

Reaction

No. Reaction pK* f‘fl{ ;'2:::1? Reference*
(R1) H. 0= H*+0OH- 14.00 13.35 SM
(R2)  SO.(z)+H, 0« 80,-H;0 —0.095 —6.25 SM
(R3) S$0O.*H,0 = H*+HSO," 1.89 —4.16 SM
(R4}  HSO, = H*+HSO,* 7.22 —2.23 SM
(R5 HNOQ.(g)= H* +NO,~ ~6.51 —-17.3 SW
(R6Y  HNO,(g)= HNO, (I} -1.7 -9.5 SW
(R7)  HNO,(h& H*+NO»~ 3.29 2.5 SW
(R8) COy(g)+H, 0= CO,-H,0 1.47 —4.85 SM
(R9Y CO,+H,0« H*+HCO;~ 6.37 1.83 SM
(R1) HCO, = H*+CO,* 10.33 3.55 SM
(RI1) CH.O(g)+ H,0= CH,0-H,0 —3.85 —12.85 LB
(R12) HOCH,S0,H = H*-+HOCH,50,; <01 uUs R
(R13> HOCH,S0;-= H*+-0CH,50, 1.7 u SA
(R14> NH,(g}+H,0 < NH;-H,0 -1.77 -8.17 SM
(R15) NH;-H,0 < NH,*+0OH- 4.77 0.9 SM
- (R16)  O{(g)= 0, (1) 2.90 —3.58 P
(R17)  H.0,(g)= H,0, D —4.85 —14.5 MD
(R18)  Oy(g)e Opll) 2.03 —5.04 L-B
(R19) CaHCO,*= Ca**+HCO;~ 11.6 —2.78 SM
(R20)  CaS0,(= Ca? +80,* 2.30 —1.65 SM
(R21) NaSO,~# Na*+50, 0.70 —2.23 : SM
(R22) FeSO,*2 Fe** +30,* 4.20 5.4 SM
(R23)  Fel(S0,), < Fei++250,% 5.60 U SM
(R24) FeCl#* = Fe* +(C1- 1.40 —-7.9 SM
(R25} FeQH*+= Fe**+0H- 12.30 (.04 SM
(R26) Fe(QH),*= Fe?** +20H- ) 23.3 U SM
(R27) Fe(OH), { & Fe**+30H" 39.0 20.7 SM
(R28)  Fe,(OH),**== 2Fe* +20H" 25.7 16.2 SM
(R29) FeS0,*2 Fe** + 50, 10.0 U this

laboratory
(R30> MnSO,(D& Mn?* +50,* 2.30 —3.39 SM
(R31) MnCl*e Mn** +Cl- 1.10 —8.01 SM
(R32) HSO,~= H*+50,* 2.20 —4.91 SM

* K isin M atm™' or M". Temperature in 288°K.

* Reference code : SM=S5illén and Martell [1964] ; SW=Schwartz and White [1981] : LB=
Ledbury and Blair {1925] | SA =Sorensen and Andersen [1870] | MD=Martin and Damschen
[1981] ; L-B=Landolt-Btrnstein [1976] : R=Roberts et al. [1971} ; P="Perry [1963].

3 The pK ftor this reaction is very low.

§ Unknown, AH =0 is assumed in the calculation.

F2hM0, HO, 7o hroFE L T3 RBEREAE,,
BHILFEET A7 AT e FORERY, v ialr—vaVvoBEhbHERFELLY, o=
At HCHO, OH, HO, ¥ {b¥# & L T&%, HCHO @ H,0,, OH, HO, L DRICEEREL,
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#F 4 BRARIEOBUEK

Reaction

No. Reaction Steichiometries
(R33) HS0,~ + H,0,(1>— HSO,~+H.(
(R34) HS80,-+0,{()~ H30,~+0,
(R35) HSO;'+1/202(1)—’ HSO(
{R37) 2HNO, (1) +H,0-50,— 2NO+H*+HS0,-+H,0
2HNQ, (1) +2H,0+50,— 280,> + N, 0+ H,0-+4H*
(R38) HNO,(1)+H.0,(1)— NO,-+ H,0+H*
(R39) NO,~+0,()— NO,~+0,
T T T T 1
totel S(X)Y  (a)
~eF _.
=
E
5 4
'E'."—[ aergsal
E '! Pttt T TT T T T T _f-— ________ -y
2
g (oz (Feuqt Mam)
: - I = 1 [ d’-lol(wo” f_T.N.(m)
o T T i T T

(b}

3 I I 1 1

s} 4000 8000 12000
TIME [sec.)

X5 pH, @FEER (total S(VI)), WBE=7 = V1,
e SOV BbFIOFSOREREL (BKE=0.1g/
mé, BF 1I'C, hofirzoénltsh)

b cokoEIibe X 5 HCOOH o4l x#E LT3,
2HCHO+H,0, —— 2HCOOH

HCHO A0, 0.3, 1.0ppb &8+ 5 &, SO DRER 8, 4, 3.5X10Pmole m/™* &7z H M
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F5 SUAV) 76 SHVD, NAID A6 NOV) ~oBmER bR IEOEER
. Activation
Re;ﬁgmn Reaction Conditions Rate, Ms™ at 25°C* Energy, Reference'
. kcal mole™!
; 4[S(VD] _ 8% 10 [H.01][SO{1)}
(R33)  SUV)+H:0, = RE R 7.3 M
(R34)  S(IV)= 0, pH<3 d[S(vD] _ 1.9><10'[503(3:1)] [0.(1)] 6 M
d! [H*]
dlS(VnN] _ of 14 239> 107"
pH >3 = 41910 (1+ (1] )[01(1)] [S0.{aq)] 6 Ma
i 4IS(VD] _ 4.7[Mn(JDJ | /0.82[Fe(lID)IS0:(ag)) /, , 1.7x10°Mn{II )J*
(R35) S((I\:’i)t-}:c.’})?;é““) 10 311 [SO:(aq)> 10~ pH<4 ) o ( (e (1 ST i) )) 1.8 M
[$Os(aq i< 107°, pH< 4 %#&(SOOO[MM 1)][HSO 14+ O'BZ[F‘"'“EQU]SOZ(“” ) 218 M
I (SOuaq))>107 pH>4 LSV A7MnUDFE ) vrpeimn] SO aq 273 M
— di [H*]
=
| [SO.(aq)])<10"% pH>4 ﬂs%ﬂcsooo[w[n( ID1HSG,"] 27.3 M
: d[Svb] _ 6. [80:{ag)]?
(R36) Sﬁiﬁfgm " g S0P Coaa e 5 0,0a)] 15X 0505 (aa)” 1.7 B
(R37)  S(IV)+N(IID) pH<3 ﬂiﬁ%”@ 142[H*][HNO:(ag)][SO.(aq)] 12§ M
pH>3 ﬂi({v—”]:z.z[HNoz(l)][Hsoa-] 12§ o
(R38)  N{I)+H:O: %ﬁ,exma[wmzozm] [HNO(1)] 13.2 DM
(R39)  N(ID+0s ASOD] g 102(0s1) N O] 138 DM
* [S0:(aq 1= [S 011+ [HSO:"]+[S0: ] | [HNQ2(agq)]=[HNO 1]+ [NO,"]
" Reference code | M= Martin [1982] ; Ma= Maeaks [1982] | B= Brodzinsky et i, [1980] | O=Obiath ot &l 11981) ; DM =Damschen and Martin [1982).

1 C, is the concentration of active carbon in g1,

§ Assumed.




Pt+a, i, 50,210.5 1.0 ppb OEFIZE 20 FHEOEHFD HCOO- #EL 0.5, 0.25 ymole
Frefeh, H,0.1BAL ©, HCHO & S(IV) OBFRISHREZ o Th b,

5.6 MRBMEHARAR

56.1 B &

b, P07 r7e ¥, 2ARvBOREAL RS, FeBKOoREMN LR~ BN
TOBAMEAEIER AL, FHRESE, FhhroMEFrRARCEciihL b RIEH
REAEgwicd, DT~k 5 nBhc, BERFCAERCOCET 5 RBILLAERS &
LT, AEELEFAOBAAIROBESL VL EEREYNSLELT, Kb 7AFL Y,
FTBBEOREMEYAEL, ARYOXERBCHETIMRYBI DK, V4 - FEE
BT ot BICEAED, event & LTOREYFEILT- TV 20T, BAFINELEZFEL A
Rz, TOX BT 4 - VREORRE, SEGHOHR, BRA~OKRYALALFHCHTS

#6 HHRMBC BT AHELERTDEOHFRN 2,
a1 D LR

Atmospheric Trace Gases

Concentration,

opb Reference
30, 20 SCAOMD data*
HNO, 1 Hanst ‘et afl. [1982]
HNO, 3 id.
NH, 5 id.
CH,0 30 Grosjean [1982]
0, 10 SCAQMD data
H.O, . o1 Hanst et al [1976]

Condensation Nuclei'

Concentration, Concentration,
ug m-? ug m

50,2 10 NH, 6.65
NO,;- 10 ’ Na+ .61
Cl- 1.1 Fe(II[} .5
CO,?- ©1.83 Mn(Il} .02
Cx(soat) 30 Ca* 1.22

The air mass is typical of the industrial coastline of the Los Angeles
basin for an inversion height of about 30 m. Po,=0.21 atm, Pco, =330
ppm.

* Data from the permanent records of the South Coast Air Quality
Management District.

* (NH,),50,, NH,NO,, NaCl, CaC0,, metal oxides, and soot. Refer-
ences . Gartrell et af. [1980) . Appel ef al. [1980].
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YEialb—vavOEBEA Y GAYETAYRET A HOF 4 —A L LTI &N
WreEha,

BISTHIT IR « SR TERE2D V TRR L 5 <, ERRUBBREEDHXREOHLY
BHHERS, ChETTLRTERMRE I YL ETBREAEY I 5L, BT
SOBHELSHH Eh e FHRF AL, RHOLHERC L b HEEHE~ETh, FEHCIIHEE
BEACI -Glicdt Ao AES~BR 2R D, OHEER KV TRAMPCIIELERIE
ETL, TORPBEM L KBRS AL CE»LOBEBEBRCE-C, B
B AL E o P ILE R T B 2 LB\, Dbl OMBICRET B BIRE
G ESSBCE D AT R HTREESD D,

56,2 Z4—AFBE

1986 F 9 ATHIE 7 4 — A VEREXT -0, REMGELCENRBELLOE, 9ANA
FHb 10 A1 AFRFTCH- T, 20 16 BRI ERVGEB Ko TR FicfTofciedd, °0
RISV~ S, ATA, BRKOBREER A v ORHHE 7TATEF, srRvEg
D HE, FA =79 S A OMEREOFRITIE b,

5.6.3 & R

(1) FompE

FROWERK, WER, pH, EC, 14 v&EBE, 747 FBE 22 HVvBRBEYET
(D~(3 R LA, 9430 BFEND 16 BEC bl CHELALEH RBOEARKD
pH % 3005, 3014~3016 @ 4 Pl%EE\T 3.9 X h{EL, E.C. i 3114~3016, 3036 © 4 % BT
100 S em ' LA ET, 15048 em™ LU B2 24 B & KREHE ST, $FRhBboZ@HTHS
SO& & NOy DBRERVTFRERBAOAKT0.2~03peqmi ' TH 7, ThEBLA
HAEMOBEDF — & X, TAOSHE>T RhE pH deBiic il Eeh b, EC
AT 3048 em™, SO, NO (34 h# 1 0.06, 0.02 req mi- OBETH 5D, = h bOKIE
b, SESHORMEL LABIARIFRESBV-DDTH 1L I ENTEL,

£ 7(1)~(3) BRLABEEETHI >0, BREEBORE (3005) OHRREL L
R R BT - TH WS ETHE, 20 5 RBEFLABORECH - T LELIERDL
RADLRERAAVIEH L TRECRSE 2 ACTVA9 SEoflts8hEE L END
AR B EMEEB M E s,
FTIERLEBI A BECHD IR 1A VO REYRLL, o3y 7
(3005~3007) VT, EET A OEREBPEDELL TV, Tibh, & 168K CH
P TR E R FRSEARRUCBKEL LoD LT IR D, K 3023, 3024 i2fio
PN T EC B (CFhth 298, 378 48 ecm™), pH 2K < (3.30, 3.20) 7o T DA,

— 12—




— I —

F7() FHRILTHELLEAOSWREER (£0 1)

DATE TIME I.D. PERIOD AMOUNT AMOUNT EC. pH H* Cl- NO,- 50, NH,* Na* K+ Ca®* Mg*
min m! PERIOD #S peq  peq  peq  @eq  peq  Heq  peq  geq  peq

cm mi m! m! mi m! m! mi m! m!

930  18:30-20:53 3005 143 >560 — 243 4.00 0.100 0.446 0.737 0.354 0.685 0.296 0.034 0.322 0.101
20:53-21:06 3006 13 125 9.6 172 3.79 0.162 0.254 0.411 0.219 0.29 0.140 ©¢.014 0.191 0.049
21:06-21:27 3007 21 193 9.2 171 3.73 0.186 0.220 0.373 0.229 0.257 0.129 0.013 0.166 0.049
21:27-21:57 3008 - 30 193 6.4 217  3.54 (.288 0.236 0.390 0.262 0.206 0.160 0.013 0¢.134 0.054
21:57-22:22 3009 25 193 7.7 226 3.49 0.324 0.265 0.411 0.275 0.193 0.191 0.013 0.119 0.061
22:22-22:41 3010 1% 189 9.9 223 3.48 ©.331 0.250 0.384 0.237 0.167 0.167 0.010 0.083 0.04%
22:41-23:00 3011 19 193 10.2 210 3.50 0.316 0.234 0.382 0.233 0.218 0.144 0.009 0.073 0.045
23:00-23:25 3012 25 212 8.5 294 3.34 0.457 0.256 0.594 0.298 0.240 0.171 0.013 0.124 0.054
23:25-23:52 3013 27 239 8.9 242 3.41 0.380 90.210 0.485 0.248 0.246 0.124 0.011 0.083 0.039
23:52- 0:20 3014 28 312 11.1 72 4.11 0.078 0.12% 0.117 0.093 — 0.073 0.005 0.033 0.023
1001 0:20- 0:38 3015 18 239 13.3 79  4.19 0.065 0.173 0.126 0.111 — 0.118 0.007 0.039 0.033
0:38- 0:52 3016 14 185 13.2 73 4.22 0.060 O0.146 0.123 0.111 — 0.102 ©.006 0.034 0.029
0:52- 1:20 3017 28 250 8.9 132 3.73 0.186 0.141 0.229 0.166 0.148 0.093 ©¢.007 0.037 0.028
1:20- 1:40 3018 20 204 10.2 170 3.59 0.257 0.145 0.287 0.197 0.143 0.093 0.006 0.033 0.027
1:40- 2:00 3019 20 185 4.3 189 3.54 0.288 0.152 0.305 0.204 0.126 0.110 0.006 0.031 0.03C
2:00- 2:31 3020 31 200 6.5 153. 3.61 0.245 0.124 0.244 0.172 0.094 0.082 0.005 0.024 0.02%
2:31- 3:00 3021 29 212 7.3 205 3.45 0.355 0.153 0.285 0.246 0.122 0.096 ¢.006 0.026 0.026
3:00- 3:30 3022 30 212 7.1 170 3.53 0.295 0.122 0.216 0.223 0.1063 0.067 0.005 0©.019 0.020
3:30- 4:00 3023 30 62 2.1 298 3.30 0.501 0.211 0.426 0.375 0.208 0.137 0.011 0.03% 0.039
4:00- 4:54 3024 54 223 4.1 378 3.20 0.631 0.249 0.532 0.525 90.271 0.198 0.014 0.046 0.053
4:54- 5:24 3025 30 281 9.4 191 3.52 0.302 0.178 0.321 0.223 0.107 0.160 0.008 0.029 0.043
5:24- 5:54 3026 30 273 9.1 196 3.50 0.316 0.156 0.342 0.219 0.099 0.151 0.008 0.026 0.040
5:54- 6:24 3027 30 239 8.0 215 3.44 0.363 0.157 0.326 0.254 0.101 0.129 0.007 0.024 0.034
6:24- 6:56 3028 32 235 7.3 197 3.50 0.316 0.166 0.31% 0.237 0.066 0.151 0.008 0.026 0.040
6:56- 7:25 3029 29 223 7.7 179 3.53 0.295 0.151 0.276 0.219 0.086 0.132 0.007 0.024 0.035
7:25- 7:56 3030 31 185 6.0 211 3.47 0.339 0.172 0.329 0.256 0.101 0.167 0.009 0.029 0.044
7:56- 8:26 3031 30 146 4.9 256  3.41 0.389 0.241 0.415 0.308 0.143 0.232 0.012 0.039 0.058
8:26- 8:55 3032 29 127 4.4 221 3.49 0.324 0.228 0.316 0.296 0.156 0.195 0.011 0.030 ©.048
8:55- 9:39 3033 44 208 4.7 137 2.71 0.195 0.189 0.202 0.191 0.107 0.138 0.009 0.025 0.038
9:39- 9:55 3034 16 85 5.3 122 3.80 0.158 0.157 0.169 0.187 — 0.123 0.008 0.026 G.034
9:55-10:15 3035 20 96 4.8 120 3.80 0.158 0.154 0.165 0.191 0.111 0.121 0.007 0.022 06.032
10:15-10:36 3036 30 112 3.7 93  3.90 0.126 0.118 0.107 0.136 0.103 0.092 0.006 0.019 @.025



K72 FHUTHELLBROGHBEE (£0 2

BRI D SR
DATE TIME ILD. T-CATION H* ClI- NO,- 50,4~ NHs+ H* Cl-  NO,- 50,4~ NH,* Na* K+  Ca*™ Mg

T-ANION Meq  Heq Heq “eq #€q T-ION T-ION T-ION T-10N T-ION T-ION T-ION T-I0N T-ION
min min min min min

— ¥l —

930  18:30-20:53 3005 1.00 — — — — — (0.033 0.145 0.240 0.115 0.223 0.096 0.011 0.105 0.033
20:53-21:06 3006 0.96 1.36 2.44 3.95 2,10 2.84 0.093 0.146 0.237 0.126 0.170 0.081 0.008 O©.110 ©.028
21:06-21:27 3007 0.97 1.71 2.02 3.42 2.10 2.3 0.115 0.136 0.230 0.141 0.158 0.079 0.008 0¢.102 G.030
21:27-21:57 3008 0.96 1.86 1.52 2.51 1.69 1.32 0.165 0.135 0.224 0.151 0.118 @.092 0.007 0.077 0.031
21:57-22:22 3009 0.95 2.50 2,04 3.18 2,12 1.49 0.175 0.143 0.222 0.149 0.104 0.103 0.007 0.064 0.033
22:22-22:41 3010 0.93 3.29 2.48 3.82 2,36 1.66 0.197 '0.149 0.229 0.141 0.100 0.099 0.006 0.050 0.029
22:41-23:00 3011 0.95 3.21 2.38 3.88 2.37 2.22 0.191 0.141 0.231 0.141 0.132 0.087 0.006 0.044 0.027
23:00-23:25 3012 0.92 3.88 2,17 5.03 2.52 2.03 0.207 0.116 0.269 0.135 0.109 0.077 0.006 0.056 0.025
23:25-23:52 3013 0.95 3.44 1.86 4.30 219 2.17 0.212 §.114 0.265 0.135 0.13¢ 0.067 0.006 0.045 0.021
23:52- 0:20 3014 - 0.86 1.3% 1.30 .03 — — — — — — — — —

1001 0:20- 0:38 3015 — 0.86 2.30 1.68 1.48 - — — ——— — — — — —

0:38- 0:52 3016 — 0.80 1.93 1.63 1.47° — — — — —_ — —_— — —
0:52- 1:20 3017 0.93 1.66 1.26 2.04 1.48 1.32 0.180 0.137 0.221 0.161 0.143 0.050 0.006 0.036 0.027
1:20- 1:40 3018 0.89 2,62 1.48 293 2.00 1.46 0.216 0.122 0.241 0.165 0.121 0.078 0.005 0.028 0.023
1:40- 2:00 3019 0.50 2.67 141 2.82 1.89 1.17 0.230 0.121 0.243 0.163 0.101 0.088 0.005 0.02% 0.024
2:00- 2:31 3020 0.88 1.58 0.80 1.57 1.11 0.61 ¢.242 0.122 0.240 0.169 C.093 0.081 0.005 0.024 0.024
2:31- 3:00 3021 0.92 2,59 1.12 2,09 1.80 0.89 0.270 0.116 0.217 0.187 0.093 0.073 0.005 0.020 0.020
3:00- 3:30 3022 0.91 2.09 0.87 1.3 1.57 0.73 0.276 0.114 0.202 0.208 0.096 0.062 0.006 0.018 0.018
3:30- 4:00 3023 0.92 1.03 0.43 0.87 0.77 0.43 0.257 0.108 0.219 0.192 0.107 0.07¢ 0.006 0.020 0.020
4:00- 4:54 3024 0.93 2,61 1.03 2,20 2,17 1.12 0.251 0.099 0.211 0.208 0.108 0.07% 0.005 0.018 0.021
4:54- 5:24 3025 0.90 2.83 1.67 3.01 2,09 1.00 0.220 0.130 0.23¢ 0.163 0.078 0.116 ©¢.006 0.021 0.031
5:24- 5:54 3026 0.89 2.88 1.4z 3.11 1.9 0.9¢ 0.233 0.115 0.252 0.161 0.073 0.112 0.006 0.01% 0.029
5:54- 6:24 3027 0.89 2.89 1.25 2.60 2,02 0.80 0.260 0.112 0.234 0.182 0.072 0.493 0.005 0.017 0.024
6:24- 6:56 3028 0.84 232 1.22 2.3 1.74 0.49 0.238 0.125 0.24¢ 0.178 0.050 0.114 0.006 0.020 0.030
6:56- 7:25 3029 0.90 2.27 1.16 2.12 1.68 0.66 (0.241 0.123 0.225 0.178 0.070 0.108 0.006 0.020 0.029
7:25- 7:56 3030 0.91 2.02 1.02 1.96 1.53 0.60 0.234 0.119 0.228 0.177 0.070 0.115 0.006 0.020 0.031
7:56- 8:26 3031 0.91 1.8 1.17 2.02 1.50 0.6% 0.212 0.131 0.226 ¢0.168 0.078 0.126 0.006 0.021 0.032
8:26- 8§:55 3032 0.91 1.42 1.00 1.383 1.29 0.68 (.202 0.142 0.197 0.184 0.097 0.121 ¢.007 0.019 0.030
8:55- 9:39 3033 0.91 6.92 ¢80 0.95 0.90 0.51 0.181 0.158 0.188 0.178 0.100 0.128 0.009 0.024 0.035
9:39- 9:55 3034 — 0.84 0.83 0.90 0.99 - — — — — — — — - b
9:55-10:15 3035 0.89 0.76 074 0.79 0.92 0.5¢ 0.165 0.160 0.171 0.199 0.116 0.126 0.007 0.023 0.033
10:15-10:36 3036 1.02 0.47 0.44 0.40 0.51 0.38 0.172 0.162 0.146 0.186 0.141 0.126 0.008 0.026 0.034




F7(3) FRIUCTHELLBKOGHER (Fo 359

— Gl —

DATE TIME  ID.  FA ACA PA  sA  GA ADA oplTRL, FA aca (TPRNL Hooo-  FA
K€ peq pg  peq  peq  peq  peq  geq  peq MO0 NOT g ueq HOOR O ACA
m{ m/ mi m/ m/ m/ m/ m/ m/ m/ m/

930 18:30-20:53 3005 4.4 0.076 3.2 0.034 0.0048 0.0078 0.0011 0.0035  0.148  0.10 0.07 1.4
20:53-21:06 3006 2.1 0.046 2.4 0.040 0.0023 00037 0.0005 0.0018  0.095 .11 0.10 1.1
21:06-21:27 3007 2.2 0.048 2.2 0.037 0.0019 0.003 —  0.0017  0.092  0.13 0.10 1.3
21:27-21:57 3008 1.9 0.043 1.9 0.032 — 0.0035 — 0.0016  0.080 0.1l 0.08 1.3
21:57-22:22 3009 1.6 0.035 1.6 0.027 0.0083 0.0032 — 0.0013  0.072  0.09 0.07 1.3
22:22-22:41 3010 1.4 0.031 1.6 0.026 0.0015 0.0027 — 0.0012  0.063  0.08 0.07 1.2
22:41-23:00 3011 1.5 0.033 1.4 0.024 0.0025 0.0026 —  ©.0015  0.063  0.09 0.06 0.54 0.0026 0.93 1.4
23:00-23:25 3012 1.8 0.038 1.6 0.027 — 0.003 — 0.0016  0.072  0.07 0.05 0.41 0.0020 0.95 1.5
23:25-23:52 3013 1.7 0.037 1.6 0.027 — 0.0032 ~-— 0.0014  0.068  0.08 0.06 0.49 0.0023 0.94 1.4
23:52- 0:20 3014 0.8 0.007 0.9 0.015 —  0.0008 — = — 0.032 0.4 013 0.28 0.0013  0.93 .l

1001 0:20- 0:38 3015 0.8 0.018 0.6 0.011 — 0.0009 — = — 0.030  0.14 0.09 0.20 0.0010 095 1.7
0:33- 0:52 3016+ 0.7 0.0l4 0.6 0.0l — 0.0009 —  — 0.026 0.2 0.09 0.20 0.0010 0.94 1.4
0:52- 1:20 3017 1.0 0.023 0.8 0.013 — 0.0006 — — 0.037 010 0.06 0.25 0.0012 0.95 1.8
1:20- 1:40 3018 1.1 0.023 0.8 0.04 — 0.0020 —  — 0.039  0.08 0.05 0.24 0.0011 0.9 17
1:40- 2:00 3019 1.0 0.022 0.9 0.015 — 0.0020 — - 0.030  0.07 0.05 0.23 0.0011 0.95 1.5
2:00- 2:31 3020 0.8 0.088 0.7 0.012 — 0.0016 —  — 0.031  0.07 0.05 0.21 0.0010 0.95 L5
2:31- 3:00 3021 1.0 0.02 0.9 0.0 — 00022 — - 0.033 .08 0.05 0.16 0.0008 0.97 1.5
3:00- 3:30 3022 1.6 0.035 0.9 0.015  — 0.0022 —  — 0.052  0.16 0.07 0.14 0.0007 ©0.98 2.4
3:30- 4:00 3023
3:30- 4:00 3023 1.7 0.038 1.4 0.023 0.0022 0.0056 0.0007 0.0021  0.072  0.07 0.04 0.18 0.0009 098 1.6
4:00- 4:54 3024 1.0 0.022 0.7 0.013 — 0.0019 — 0.0006  0.037  0.07 0.04 0.12 0.0006 0.97 1.8
4:54- 5:24 2025 0.6 0.014 0.6 00100 — 0.0015 — — 0.026  0.04 0.03 100 1.4
5:24- 554 3026 0.6 0.013 — — @— @— @ — 0.013  0.04 — 0.10 0.0005 0.9
5:54- 6:24 3027 0.8 0.017 0.9 0.015 — 0.0020 — = — 0.03¢  0.05 0.05 — Lo 11
6:24- 6:56 3028 0.7 0.016 0.9 0.014 — 0.0018 — — 0.032  0.06 0.05 0.09 0.0004 0.95 1.

NMFALXE D ACA (EeE S PA: Ve vl (SA =228 GA rsal ) ADA L Fov v



A A v DR T RRE LR ORE 3025~3027 & ki, B BROLE NI O
BERECHATZ2EE LT, BURB A2 0r v 7 ) vy TRHEShAEBERELITELT
F7T(2)geis, chb 3023 3024 wBL THIEE LT WD LD o itit, —F
BUAREIC I Eh 5B AR (LWCO 0B8R UTHRREKE/ ¥ 7y v 7B kDT A
S &, B 3023~302T Ko T ENRF N 2.1,4.1,9.4,9.1,8.0 e T, 3023 & 3024 12 LWC
DNECFICHEL TSI Edbhrs, ChbOERY &ML L, SABMY, SK04%
LAV OBERBEECEEA YL -0THEL, WHIE3I 3006454 hidT
LWC MBI L e DIt BROPBRIC L - THERBDO I A v BENE - DTHLEELE
EDTED, AFVEORRTE LV S BACIITE, 30233027 wE kAL, HRER L
DEHRE D DT pH 2ME L BB LS 3023 &£ 304 A ERAE] Lo ke s,
SO HEHBOREEYRSHLERE LT LWCHEETH S,

A VAT AR TEIEEL LB A v b BRIEBE A 0BERSYHET(2) TL
oo 1nBRE CRTRAEBERRGY, BEAETNTORB T, Ef1 4 vroFEos
TREEBA A VvBE LA >TwT, SEERLAS -TBA A VRS ER TV LTS L
T, ¥k, gR1Frvicdaz s AvBoRgd, 100% 14 kL Tv5EEELT,
BIE1.7RE10.1¥56.4%Th » o,

TATFe FELTERVELBECBHZI DR AL 27 AF e VOKT, fllik-+~Tt
V2B IR TH -,

BEAEDFETFA ACA SA MM Eh, BEEORVCREVHOFTEPA, GA ADA
wHII, E7AFEF, 2AAEVEBCOWTEAI - BEGE: FHEYES T LA,

HANAVIRELTSANRBLALDOGRK TR AN 0R, SECBRKEOFTERTN
Eolo—oThs, ChEHOBAME LT, AS=7 = A0k T, SANGAIVE
BECRWZEhic Ly 5 Barkenbus 5 0B EXR S5, — BT AL EVEIZ A @ T
Ay OB X VAR TR L2 E2 B, SAOTEBLE R Y 7 v 2vF v L 5HTHE
WABH M E, FRC o oPHEIHYEAKTCHEEIh w30 oo TRBED &

#8 BARFERGEIRAHEERSRE &R L FiHEY

Total

FA ACA PA SA GA ADA Org. Acid
#eq #eq £Eq #eq Heq £eq #eq
{ { ) ! I ! I
Min 13 — — — — - 13
Max 76 54 4.8 7.8 I.1 3.5 148
Mean 29 20 0.9 2.5 0.1 0.8 53.8

SEEEIIRT(D ERL,
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IAHF— 2k, SEOHELGBARDREREREORENSLETH S,

(2) pH & NQy~, A AT AT e FRUH LA VBREOHEBN
Fko pH B NO,-, FA, ACA ZBEOCEHY*H 6 iCnLic, BORELHDO IV v A
(3005~3007) it NO,~, SO BENHVEITZ pH I T - Tuinvs, Rl bbhbd k 3ic,
ChooRECR NHABESEV0 T, NH,ORDAZNKEL TBATRHEh LD TH
A5 LHEEEERD, L, 21:27(3008) LAEE pH o Z{L L NO-, FA, ACAREQELD
felic iR A3 B 5%,

Norton i+ Boulder & % @3f%$o Niwot Ridge ‘tﬁ EERER LT, NO,- & FA ACA, & =
SEEOHEYHN, thb4ABOMEEOMBENR G IR canb 4L L ABRERIZL
BLDEEZRY, HEHAELERED S B FARVACA & NO,- 0fBA®R 7(b) iwind. B7
() REEOF — F oV TRBEOHBE 7w o P& LI DT, BehbEFHEINDIERDIE
OB RD B EMTES, Lo, Norton PEREE~ZE, 2o vBBREVRRAEET
BBEDEHLTNOy 03— BEBETCHHEANER-TV5, FOD, FA/NO, I
HREL2EE 4.4, TH9.0%, T+ ACA/NO, BRE 0, BE12.6, EH6.2% &7,
WA R b Norton o 3E 1/10 TH 5, A2 Norton X h 5 e HBRED NG, # 8
BLicoi, NOSHEAKE VOB RE L BLh2, LMW LE L08R

30

&0

A0k

T . 1 N

acA 20 ! l i
wmol/1y ot : i : ;
I e — ! |

] \ ' :r_\_“_|:

i i i 1

—LH | .

FA
{pmol/1)
0t

BOO
D™

I

(umol/l)“m

o

3 L
pH

al -

6 #{ADpH, NOy-, F84 v (FA), B4+ v (ACA) BEOEREL
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510 2o
8 2
1 10 0f (g 1
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= 7 &
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e [ ]
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MOy (4 maliiten INOy"} 2 malftiter)

K7 NO,BEELEXEA4Yv, B A vEECEEEG ARLUOEAR(Q) &
Boulder X U* Niwot Ridge T4 (b) (Norton, 1983) © Higk

VABIRR LTV ATTHEM A B B,

AR 3011~3024 i 2T ECRUSH A AT AFE K, daf B (FA, ACA) BEDREE
taE8 Ry, AARVEBBE: EC ORBERNOMIBEUERXRDEZ LATES,
EC. ~DHFEHKEVOEZ, KBS KERIEREC I b RIS ER T 5 881 4+ v,
S0, NOs-Thbh, —HFA, ACA 3 —REE ShicRILKEOBRLICL ERTAEE LA
HROBRLYEHHICEBTOL LI TED, ChEFLTHA LT AT e FOBEEIE LA
A oTWT, 30213024 TEC. AT 2 L 2 LABABERERFEL T3 O 8 HH
T, TRAaARVBRESOHBILEN, 30213024 AL T ABOR TR AL AT AT F
0 b FA ~OEMABRESETL TGN H 50, SEOBEKELI»LTIE-E0 L
ol bikmhbion,

(3) ERHFA, =7 v v A BEOROHERE

AR & AR« BT CHATL T 20BN 2 (SO BU=7 v ¥ A (NO;(p) & SO (p))
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ETFHREGRHS, KT 30 AR eHRC SO v i BhBEN| s LRLT

— 118 —




.
1 L=
1 ™
1
PO
!
*
/ [=
N Pt
P I
]
»
5
.
o 0 heit
5] K =
T Q e ™
U8 e 4
sk 4s! i
Roox
Pili o
1 4
k4 b P o
- Il
1 s ]
™ —
goootHs ‘moODE o 5 Tu/bn
OHOH i I
- > wa/sm
. o (=] (=]
“0td = o o
m (3] N

3018 3022

3014

R AT AT

UEEEE 1 4 v,

¥BE

K8 ok (B 3011~3024) > E.C.

HREEDRERFAAL

Akagi

M.

Comama

11

L1 b PRI
o ]

434
o5 /bl (dyiou (@ tos

Jmunmz

-
@ _18s

AR & KR« BT icds i3 B SO, NOy~(p), SO, (p) B D R EAL

=9

—119 —



Wh, BEXH L, ERFA»OLARET~OFLEEROBHI AL ACEL ECH &, Thh
KE AT ZECHBIUCEZ L CTEBOFRLSAYEDHILOTHI D,

5.7 #& @

FIILTIL 1986 £ 9 B 30 A4 ZH» LB R A€ 16 BE T BRAEXEE S hi, Kt
OFRHEEIRISECKSF 5 EHNATL b dixsnicd{, HY, NO,-, SO s¥Ette
1A RERFR 20, 22, 1T%H EDH Tk, BEREEFRCHRPERELYRT O & XERE
Blrveovtddtshtuid, SE0RMCE h HBDLRRO &~ v ROI LA
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Reaction (mimei gy B/RGKED  ref.
NQ,+ hv —— NO+Q(P) {1.0)® — 6)
Os+hy —— 0, +00D) (7.6x10°%)" — 6
Os+ hy ——— 0, +OCP) (5.1x10°%)® — 6
HONOQ+ hy —— OH+NO (1.8x10-1) — 6)
0CP+0,—M -0, 1.4x107™ — D
0CP)+NO, —— NO+0, 9.3x 10712 - 5
0CP)+NO, —¥— NO, 1.5%102 — D
0CP)+NO —¥— NO, 1.6%10? — )
0CD) —M 0P 7.0% 100 — D
00Dy +H,0 —— 20H 2.2%10- — 7
0, +NO NO,+0, 1.8 1071 1370 o)
0,+NO, — NO,+ 0, 3.2X10°7 2450 ™
INO+0Q, — 2NO, 1.9%107% — 8)
NO+NQ, —— 2NO, 3.0x104 —250 7
NO+0H —M— HONO 4.6%10-1 — )
NO, +NO, — N0, 1.2x1072 — )
NO,+0H — - 1IN0, 1.1%107 — Yp:
HONO+0H NO,+H,0 6.6x10-12 — 9
N,0; —— NO, +NO, 4.4% 1072 11150 >
NO, —— NO, (wall) variable — —
NO,+H,0 —— HONO variable —_ —_
NQ,+ H,Q—— HNG, (wail} variable — —
NO, +H,0 —— NO variable — —
N,Os+ H,0 —— 2HNO, (walD) 2.0% 1072 — 6

& Relative rate.
® For the first-order and third-order reactions [reactions (9), (19) and (13)], the

BlrbimR2CE L, TS NOOREE N, BEOEBESER 16 DX TT- 28,

CHLERBRTHEBRLRIE 2 & QD OEEFEH O 0.3040.05 £7xh, LHORRYT
BonHER0.33+0.07 ER—FHL T3, Al NO, BEFERTRIEREESRTEAOAL
COREFEHILEFR L CRIGA (23) 0EETH % 0.60x10-2%cm’molec's™ LRE L. K
QD EBEU QD oREERRFE2CTEAAL S NO,EREFR L BBEFERT (0.65%
0.12)X1072* & (1.98+0.29) x10"2cm’molec s ' T H » #z, MEMTHIZOEO R V-1 D
HOREBRET T MM Th2EP50HThHo, BEEEROENNIOERYTOHE
(0.68+0.09) X10-Bcm®molec's ™! & & { —B35 DR L CREBEEROMAKE ot
HEOEBRET I SO, 2ELF » v A —FERP T oo lodicF v v A —BEH OB E A

units are ™! and cm®molec?s~", respectively.,
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F2 YHBREEFLBERECHELAAEEEROREAE

Run  [NO.l, [HONOI [1,0] Kao kan =kas Ka
No.  ppm ppm  RH.(%) 10ppm 107! 10" em” 107 em”
molec™!'s™! molec's™}
1 4.51 0.023 64 2.7 0.740 0.563 0.131
2 4.30 0.029 64 2.7 0.600 0.593 0.166
3 4.31 0.024 &6 2.8 0.622 0.557 0.188
4 3.98 0.040 63 2.6 0.819 0.598 0.220
5 3.93 0.062 65 2.6 1.300 0.657 0.169
6 4.46 0.032 65 2.9 0.526 0.949 0.286
av.  0.77+0.26 0.65+0.14  0.19+0.05
21.0 0.065 20 0.83 0 1.73 0.60
21.2 0.028 24 1.0 0 1.64 0.60
21.4 0.014 20 0.84 0 2,46 0.60
10 208 0.020 20 0.84 0 2.10 0.60
1 213 0.087 21 0.86 0 1.99 0.60
av. 0 1.98+0.29 0.68

L, REOFEEIEIML T oiedh & Bbh b,

XEE S SRS & NO, £ HONORZOXSBIC L »>THA L, NO & HNO, VR
5o K1 BUE 2 ERERR: GREEROMANLRBAE YR LU, HPoBERIE2 O
BEATTORAEEREEYHFALIE1IORIEEFARE > T FHLAKRTHSL, MRS
5 HONOQ OB A B L TE7F Al 2 FRIMEGH S ERER I 1A R T B 2 &
Bams, TORRELTERIC L - T HONO ARKIESAIMEE R EAXELHL LD
LRI QD RO (22 OEEERYHE <7 2 -2 — L LUKRBAHBEKHED HONO O ¥ 7
BT 22 s e# A7, B IoBORIG (20) R (23) OMERRIELET TH LA REE
LT EIFERALL, BohtREEFETOHEERYHEPRE TTLAS, HONOD &
BETNO, R NODERKELRSHRIAT V3, tOXBHFTORE QL OoBAEE
BHEY Ky TETIECL, 3 0ERUVEEETCOREEK,, EDlYRICE Ll TkE
3Ry § 2ERR(E & FTHME L OREYTRQCAE T2 REWFPOCH D, ZOEERNET D
BENELBVEARE TS, RIPCRENCEIHEIBLALEURETHY, Thb
EELEREENRCHRIN TV DLW LATEL S, RIFCARLAEEEHO®
Ko/ka 128 1 LOKECKHIABHEINDZ L0l » T HONO AREGHMESI RT3 2 &
BB RnD, Tl O RECEMEE L CRRM U AR 3 05 B OIS IE OB R
BRI LT\ DH T EMiko T 0 LRD LA, HONOARRIL QD w i K{RERSVHH &
BEmE, M3NnLEF— sl ¥0dcEHEBRILT L RDE VA, E 3B
SR 2 i LEE O KO— K DGR
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EREERATUE QD R 22) OXREFRRLFE L BE & L - kBEETET,

(k’;u/km—l):(ﬁSiZS)kl Cl)

CHETCEMNTE kOBAIZ minY), ZOEROEK (6.8+2.5) 2 HONO EBUIG (21) DX
{3t fR 3L (photoenhancement factor) & 725, TedsBEDHZHERZE (10) TH S, .

IETH LML LI AE Y FF v v A—ATO NO, & H,0 55 HONO AR T 2 FKIGD X
BRESO RG>\ TR E FHBCR S AT, (DO SE@ 0z, 7
F v v A To HONO AR B % EHIWCTHET2 = L0 CE B RLEEDAL y / F 4 v
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3 WHIRGS, B, ORBEELNRAROERS ORERK S

Run® [NO,Jr [NOJ, [HONO], ¢ oo FeTRao 50 3ONOY SCHOND)
No. ppm ppm ppm min  min™ 10 e Faulk, % % %
molec™'s™’

1 3.99 0.07 0.146 130 0.170 0.793 1.41 1.9 2.0 4.2
2 3.80 0.08 0.154 132 0.226 1.43 2.41 2.3 3.9 7.5
3 3.86 0.08 0.139 130 0.282 1.30 2.33 3.9 2.2 10.1
4 3.47 0.09 0.153 130 0.338 1.72 2.88 2.0 8.2 10.2
5 3.57 0.09 0.226 160 0.383 3.20 4.87 4.1 7.2 6.5
6 3.33 0.11 0.227 135 0.463 6.10 6.42 9.0 7.7 6.7
7 19.68 0.19 0.628 130 0.170 3.93 2.27 4.6 3.5 6.1
8 19.67 0.24 0.675 130 0.226 3.77 2.30 3.6 5.3 4.5
9 19.61 0.16 0.951 130 0.282 7.80 3.20 3.7 4.1 5.2
10 19.25 0.19 0.696 130 0.338 5.46 2.60 3.6 5.0 3.2
11 19.78 0.17 0.761 130 0.383 8.49 4.27 3.6 3.3 2.2

® Concentrations at the start of irradation obtained by the extrapolation of the dark period data.
* Run numbers are in common with Table 2.
©Start time of irradiation after the introduction of NO,.

8 L T
Fan p
A
6F A
5F A
£at .
~
a3 hd ‘
& A
2t . 4
A
s q
P S S S YT SR
2 2! a2z | 03 04 0.5
i/ min”?

3 WE¥R Kk T 5 HONO ERFE QD O RIEEEEHIE K /ka DK

R
(NO,lo=4 ppm (A), 20ppm (@),

6.3 n-72-NO-BRFELAL LERAE Y I F o v A—RBOHEM T al— 3y

M CHE LM LA HONOAREIEORBERAR Y R FAICEZA L Z Ltk 5T A
Ey Ve v AERERENT TR BRTEL I EATILHEEDORICHESATBE T » &
VY EDBRIEEORLKRL b dFRa5 o2 VBEOBBAYEIRT, TR F0NEL
FIGBENE XA T WA -7 2 v E LT, Ton-74# V- NOFIRDOAE » ¥ F 2+ v
R L Ty iav—vavETobBRYCOFHTHMNT S, FRLIn-7 2 v
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-NO,- L R0 F it Carter HABE LA F A EAL L, FoBicBbit
ML > THEFOBELY LD TRIGKH 138, REEK S CHR IR0 TH L, ¥
A LA RIEE ERES T LR TRFOWEME 21t ote, BRETANEF v v A
7 — 2 QEVAEHEN (NIES) DEZEHESHAE » /F+ v A-D b 0T TR, #
FAN=TREY A9 V5B (UCR) oSSR A2, 75 v v -0 b0 LR CER
Lize, TOERBROMMES LR 4 TR UL, TLBELETO NO, & HO L6 0 HONO &
BRIE QD OREERE LTRIRERETORAT » 75+ v A —EREHL TRLEI0E
OB b ol (0.68+0.09) x 10 2ecm®molec's 2 H L, UCR ®EEi—xt L Tk Pitts
LOERY B (0.5+0.1) X107 2cm’molec s R L CHEA L,

MA4ZHECL - TV vOERYBRICLEROHTHS, R4POoHMBAGER =T
ARG P H AR BT ARG R A A ALAA TR - B0 HERETH DY, ERERL D
LIEBIENERLED, ALADHATILOS S ABBYULELTAZ LREESA

x4 EVLEWRA (NIES) BRUH Y 7a4=7kF (UCR) DA€ 5 7
Fv v A-TDn-7 4 -NO ERRIBHEBROWALESE

Run No (HC,  [NOJ),  [(HCl,  [NOI, RH. ky
' {ppm) (ppm) [NO,);  [NO., %) (min=1)

NIES 1003  2.025 ¢.0451 45 0.07 55 0.26
1006 5.887 ¢.0430 137 0.05 53 ¢.26

UCR 162 2.050 0.505 4 0.76 77 0.35
178 1.960 0.099 20 0.89 57 0.33

oal@) NIES 1006 c %‘_(b} UCR 178

Ifradiation time (hr} Irradiation time  (hr)

M4 =Fn5E 1t 2 NIESIOE B OXUCRITE = £ & 7 #+ + v A —EBI R4t
LAV VEROHBEEHR
O IERE MBEA oM AEBYRALERLEVTHAELCER ®RBIBAHT
Dk EEEALTHELAHEE BB C: RARS &M (F5) CoHERER,
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Lo —F4, BB BleFAH HONOERKIE 21) 2 M ARA THELRRTH LN, +
OEEFEETE LN EEERYHEALLHE TR ERERE LV LBANB L, Pitts &
DHEH LI X Y KYHONO AR OBRIGHE T ERERYBEH a2 taignd, WiEB
CEBRER LR L AL E, RICUEOELLREDLRL Z &0 BFIEF D HONO £ 5 E
e RIS 7 o A DR BETH B 2 LA NS, HONO £RRINIZRE
BT BT O RBRE T b bRIE P AONO A » 5 v EALL
BREPGECREZ > T 240 TH5 b EBHEHRCE HONO -k T 53T Ch
BHo COWHFBATBIAREE TER L HONO RNBSEEBC L » T—S %2 WLCOH 7 22
ADEBOBEFLCBEDEELLRELYD, EFLVCL - TERFEROHELY TR
HONOARELCL 0 EETR K, L L L X BHERBCEET 2 HONOD B B
[HONO], % 8% <5 s — 4 — L LTETAEFEFOA v/ F v v A—HBEHLTH
n-7#v, NO, Q03T 0EEREOFEES (av) %, FAUCRERBECHLTIRELE
NO; b AR S ORERBOFHYR/MCT B L 5 R LERAL, ToRELYES
¥ Ladleh, FHBEEERS (av) B3I~ 6UDOBECHERBEXFER TR, cORALET
OFHEREFHAHOHEBECTHS, FLETOMOEFTHEDEREROAXR S KRL .,
BohlRBEETO HONO ARRIGOEEEH K L X OBEECOE K, LTS F
HEE L LBy, SRBRELE0ER 1L AEL, M THE LA LA HONO 41
RIGONEHEBRROTUEYBA T2 0Th 5, EoPDrohoEEERIERERES Y RHT
HETEOR (1) 2bRD LI AHETSH Y, EUAEFRTOERCH L CIIEEHELHEEL
DEBEMBEN TR —HKLTVEZ & 0805, —F, UCRERICH L CHRHEED I HE
LD AW 2ERERERELE-TLARID 2 ERE (1) AEATLEFRFTDOR T 7
Fr v AR LTRDLAICLDTHY, TORH—FIEIBEA DR Ty /F vV A
Lo THEERROBRVBALLDEZZBAENLIALEN—HL L THFTEETIRE
CHMRELZOHENBLUCR A% » 75 v+ v A —OFPEULEMRRAORAE » X5+ v AL b
HHARESDEI I 2 EREXE V- LHEIhE,

#5 HONO ¥IHIEER O HONO £REEER K D
BEGEE L0 L EOFHBREER 6 (avl

Run No [HONO], k’y %102 8 (av.) K5/ ks,
: {ppb) {cc/mole.s) % SHEIHE (FEETE)
NIES 10603 1.6 2.2 4.30 3.2+0.4 (2.8%£0.7)
1006 1.8 1.6 3.79 2.4+04  (2.8x0.7)
UCR 162 18 2.7 5.93 5.4+1.1  (3.4+0.9)

178 4.0 3.2 3.74 6.4+1.3 (3.2+0.8)
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b2

{ppm)

CONC.

0 7 4 ‘ 6
TIME {hr)

5 UCRIT8 A% » 7 F v vt —HEEERE () ORBERMAERE (B

Mbok 5 HONO #IEIRE &, NO, & H,O & 560 HONO ARG KEEREY K
[GeFABLRA L LItk o TAEy /7 F v VA-HRFERER(HATEL L EAHLN
Bh7eH, BADrR2 3 v A A— s CEORREEVNRAL LB EOPTD HONO £
REGORIEEESCT ONREDR L URRLDL LR ELLRD, FORDAE L 7 F+ v
AR ER Y RINE T AN BECHER T e B2 AR LHE AT, v v AT LT R
BEPMEL TR LERSD EEbh b, T HONOWMPEBENEELRIE <5 4 -4 — &
bl REC IO ppb v A HONO R RIE T D E 2 SBEx A ER b WTH S
5,

6.3 RNIT7 1 RBRILKEOBERICETLVORRE

TR Ey 757 v v A -FEROFOFPAELEFHLMC T LB CKIGETARTE S
R OREICEBCRRGBRREG = 7Aoo B L CER LAY, ASHEFETIEL DR
{EAFIC DN TTNTEOBERE T F L2 ER TS 2 L e 0H N0 N & RIEHERO X0
DENSBECILCL, FRBEEREOL SN EROBKENETETARERY Y 1 2 v —
PRI b4 DREKFCOVTRE D EREL R, 0T 5 o LRI E T
PRETLILENS L, T TLOHTRAHTHER L n-7 2 v-NO, BZRROBERL =
FARBELLTAT 74 vREEKFZRC>CTRAEDH 2B BRIGE 7 A+ 2 ER LRI
DUTHEBAT B,

R LIl 5 R & 7 A UG 102, RIEER 49 » 5B Eh5$ DT, £ ORENIG
o L7A7Fe FORIGEAEBERIG = F 4 &, 1o, RICKFORIEHTHFE D
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F6 7374 v-NO~ESREBERILEFAD
A5 g v RAGKED FGE S

No. Reaction

1 HC +OH —— PO, + H.0
2 HC +0OH —— S50, + H,0
3 HC + OH —— TO, + H,0
4 PQ, + NO —-—— PO + NO,
5 PO, + NOQ —— PON

& 50, + NQ —— SO + NO,
5 850, + NO —— B8SON

4" TQ, + NO —— TO + NO,
5 TQ, + NO —— TON

6 PO, + HO, —— H,0.

& 50, + HO, —— H, O,

6”7 TO, + HO, —— H,0,

i PO + 0 —— MCHO + HO,
750 + 0, —— MEK <+ MO,
8 PO —— HCHO + MO,
g S50 —— MCHO + MO,
8 TO —— MEK + MO,
9 PO + NO, —— PON

¥ SO + NO;, —— 5SON

9" TO + NO, —— TON

16 PON + OH —— H, O + 50,
10 SON + OH —— H.0 + 50,
10" TON + OH —— H,0 + PO,
11 MEK + OH —— PO, + H.0

12 MEK — MO, + MCO,

P=Primary-, $=Secondary-, T =Tertiary-Alkyl
Group, M=CH,, E=C,H;, XON=Alkylnitrate

YA LLThE D, 774 YRRBILAFELOREEIOH v AADLEERL, £D
RIEA OH 7 o AA2B 28 KEOMBI L - T 1~30FGEaB L, Rl »H 3I0E
BEERERLAEE OH 729 h A L EETH ke ¥ RILKEPOEREOS EHE 2hDT
Xl

primary-H : secondary-H @ tertiary-H =1 19 1 32

L, FORKEOEMGES L TR, R THEEEARMEL7 AL XL DT P DR HKHE
DOREI L - T TR 3588 (PO,, SO, TO) KBIL o, H#LBEA(LS 22 L NO LD
RIS EE R CH0,+NO @ EEEKE7.6X 10" emPmolec 's™! (=ko+kes) ML, 7
4 — t OEREE o (5k/(k+k)) ¥ FRAKERBILORB 5 1 -2 -4 L1,

F e AEERELT o ADEIEREE LT HO, 79 h A L ORUE6 Nz, % OEE:BR14
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* H,0, CRRFEE L, FRE(LT < pa (PO, SO, TO) R0,k » TARES ZHHhTT
AFeF (RIGD Edr by (RIET) ki dd, BETFHETS RH8), B N0, LK
ELTHA Py — b BRI ARG AARATHS (FIE D, 2o ThEFATREEDOL
BHIERBEZ2UED7AF e FRTRC7 2747 F (MCHO)Y T, ¥ b vl A FA=F
A b (MEK) TRESR TV, ERERTAH7ATFEY, v, 24 -1 ORIED
=FARICHIAALTH B,

COLHELTFRULAELEF AR ERL TEHER <7 71 V-NO-EKROA £ 7
F v v A - KRR LT HONOIRIE & > b v~ PR o B <7 2 -4~ L
L, EFAOBEEOBELT 2%, TOKEB LN o 8 (adi) ZF 7 B £ 2 LBE
e (lit) LhbehEprhrllriBohi, TOWHEME e (adi) #EHL CHESEKF 7 4
V-NOEERAEy 75+ v A -FHRIZRTBOALRRA V VRE [Oaa XHEL, *
DRALKFH-NO, M EE L [HC]/INO o e+ 2 iR FH A R LD 6 0 &R Th B,
HETCHELOhERBIRN S TR LA E » 7 F v v A —EREEOER YA HRL T
BT ENGE, (22T [0l B NOWIRE SBIEE-LEEH S hBEDTH Y,
O X o T [Onax HA KT L 2B [Os]man/ [Qslpe 23 S v AF v+ L P T
HB, Tl DEPOMBI—BIEFREBRCHI D) B6IZRL A [Oglnad/[Os]ps A X
512 [NOLo/[HCl k3t LTRIRALL, F0+ afist (Fids [HC,—»o) LTRDbRS
FERALKROBKA VR AT v v AME

PmBX = ([03:|ma)f/[03] PS)n’lBX

bRTEBTLEAERTRBONAALHET v v AP (ex) OBE (X1 2 ZETHE Prax ©
FEERHIGHEERRS ~HLTVH LV 2L 5,

SR IOBEREETTALEN L THRRORILAEL D815 7 1 v REIAFED
BRkAY ERAET VY v AMERYRDIBREYZS T LT, ZOEFLICLBHENSR
KBRFORFHIEC B LAV VERETF v v MEMET TAHANES = &, FRER

FT BHERAT 7 1 YRROKEDF A b v — HER
R & FRE KA S VERETF v v E

a Pmnx
X —3
RALKSR kon X 10 lit. adj. cal. ex.
n-Butane 3.74 ¢.077 0.077 14.9 14
n-Pentane 5.98 0.129 0.112 12.5 13
n-Hexane 8.27 0.223 0.165 9.3 9.4
n-Heptane 10.6 0.309 0.195 7.7 8.6

koy - ppm~'min”!
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(03max/ [O31ps

0 100

200

[He1o/[NOyIg

M6 HEEBER T 74 YRRACKRORE » /T v v A —RBOERRKA Y/

viREOHRER

(BFRIEBEREYRL, FRRFEFAVHERL - THLAEERTHED

£8 TFAHEICLBEEAT 7 4 v RRILAE
DighkA S VvERAET vy A0 THERE

R ® AL Kk % Kou X 1073 Poax
Ce n-Butane 3.74 14.9
iso-Butane 3.66 18.2

Cs n-Pentane 5.98 12.5
iso-Pentane 4.49 15.3
neo-Pentane 1.51 12.5

Ce n-Hexane 8.27 9.3
2-Metylpentane 7.26 11.6
3-Metylpentane 9.87 11.6
2,2-Dimetylbutane . 2.81 9.5
2,3-Dimetylbutane 6.23 13.4

C, n-Heptane 10.6 7.7
iso-Heptane 8.95 9.5

Kew » ppm'minct

PR U AFE T tertiary-H # £ (B DR EAT v o v AER AR RBERALE B

EOHREINRD,
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6.4 b

BE, KEFARBRRBEP TR - TS EREE EFA TS o TR T » 7
FrvA-—ERERYEEIRAI LI TRET A LBEL BN FELLTREDLA
T30, 20LDERAT V¥ v v A—EFOMBECHRILIh Tt hidliebivy,
FDOHTE.2, 6.3 TWLMELIAE » 7/ F v v A —P3Td HONO O ERBRESHK, 5
RLoTAEy 7 F v v A REFEROFRLRADBGLRLTER L TR b2 L
THD, BAEy 79+ A—THONO AHBBOERNLEI;EEhE, T deiL
TAF7 4 vRBIEAROBEERGE FAXBAMLLY, ZOBECHE:F A TLERED 2
Ey FFr A RBERYERNCERATCEL LA RETEL L LALEMLE AHTHE
EVHIENTELS, FRETACNABEFLRL LRI o TELA T I/ F v VA= F
BaThh TV SRORIKRORIGEDOTHATE LY, SRCOL D LARKOSHS
BREFAEMBLTITIERE-TI W ELOHNENELRD Z EHHFIRD,

5B X O®

1) #3T B (1985)  HbFARBERORIGY § ~ v—v a2 vEBT R, EIAEFRFHEEH
&, H 735, 79-95.

2} Leone, ]J. H. and J. H. Seinfeld (1985): Comparative analysis of ¢chemical reaction mechanisms
for photochemnical smog. Atoms. Environ., 19, 437-464.

3) Carter, W. P. L., A. C. Liloyd, J. L. Sprung and J. N. Pitts, Jr. (1979): Computer modeling of
smog chamber data: Progress in validation of a detailed mechanism for the photooxidation of
propene and n-butane in photochemical smog. Int. J. Chem. Kinet., 11, 45-101,

1) (a) Sakamaki, F.,S. Hatakeyama and H. Akimoto (1983): Formation of nitrous acid and nitric
oxide in the heterogeneous dark reaction of nitrogen dioxide and water vapor in a smog
chamber. Int. J. Chem. Kinet., 15, 1013-1029.

(b) BEHEE - BUUIER - BC BEQBY I AT 75+ ¥ A —PILBF 2 EBEBOEREE W
B+ 5, BUABREFIRESY, 8595, 97-109. '

5) Pitts, J. N. Jr., E. S. Sanhueza, R, Atkinson, W. P, L. Carter, A. M. winer, G. W. Harris and C.
N. Plum (1984): An investigation of the dark formation of nitrous acid in environmental
chambers. Int, J. Chem. Kinet., 16, 919-939.

6) Akimoto, H. and H. Takagi (1986): Formation of mthyl nitrite in the surface reaction of
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—135—



107

1)

12)

13)

143

153

-radicals with H,, CH,, CO, NO and HONO at atmospehric pressure and 296K. J. Chem. Soc.,

Faraday Trans. 1, 72, 2031-2043.

I B (1984 S e v v -NO,-BRERKBLLEEOHEE S L v -v s v, BULERA
FIBtoueRs, ¥ 50%, 111-136.

Atkinson, R. and A. C. Llyod (1984) : Evaluation of kinetic and mechanistic data for modeling
of photochemical smog. J. Phys. Chem, Ref, Data, 13, 315-444,

Carter, W. P. L. and R. Atkinson (1985) : Atmospheric chemistry of alkans. J. Atmos. Chem., 3,
377-405.

Atkinson, R., K. R. Darnall, A. C. Lloyd, A. M. Winer and J. N. Pitts, Jr. (1979): Kinetics and
mechanisms of the reactions of the hydroxyl radical with erganic compounds in the gas phase.
Ad. in Photochem., 11, 375-483.

Atkinson, R, S. M. Aschann, W, P. L. Carter, A. M, Winer and J. N. Pitts Jr. (1982): Alkyl
nitrate formation from the NO,-air photooxidations of C, —Cs n-alkans., J. Phys. Chem,, 86,
4563-4569.

BT E-BEL-ZF®HHE-FL o-mEHAE Q) HEAXAFEA S 7y VoS-
L3, Feev-ERBEnRNRES TS A v EROWT, B AEHRmTEE
&, #45, 53-66.

— 136 —




B S A F O ST A U ST R4

BlEe MAKBOBERLCIEMTIRAMR - -WMrWENKBE LT - —@IIEE. (1977)
2% %é%ﬁﬁ;%5*%%%&%@%%&&%»:&?65&&3@%——Hﬁﬂ.’:l/%ﬁﬁ g
{8 8)
By AHWERTRRE
¥# 3% A comparative study of adults and immature stages of nine Japanese species of
the genus Chironomus {Diptera, Chirononmidae).(1978)
. (HAEI AU BE Chironomus BEORE. v+ ¥. SR 0OBBO D
Bag %;ﬁéﬂiz%fﬂvkJ:5&4&*%-5%&1’&&?&%&%&%0)&%——Hﬁ‘ﬂﬂﬂiﬁ A
BEE FEEREAF-FRABEHAROLBERIGHEE L wRERERY OZERII- BT
THECET A% — — ML, SMEM BFEHE. (1978)
HBeE %g;&;@ﬁﬁéﬁkt:ﬁﬁ?é&éﬁ% (I) ——Wredind LT— —KEME34EE.
9
W75 A worphclogical study of adults and immature stages of 20 Japanese species of
the family Chironomidae(Diptera)}, {1979)
(BREIAYABOBORE, ¥+ ¥, HHOBEEATIZR)
¥EBB8 T AKAFRUHOA-BIUHAEROLEEICHT HRE T EMNTITE — —EM52.
S3ERE PREEIE. (1879)
BoF %;ﬁﬁéﬂz?-\’g)‘zﬂ—lc&é&(b*#-ﬂﬁﬂ!b%fk%ﬁ:#ﬁﬁ@ﬁ%-—Hﬁiﬁl53ﬁi§ H
. (197
BT BRULEHCIIAAERARRORMELHE W 2 ERNHR — — BS503R %
W22 8% , (1979) o
#1182 Studies on the effects of air pollutanis on plants and mechanisms of phyto-
toxicity. (1980)
(RAFRPEOHYEEBELVrOEDFEORBICHT 358)
#5128 Multielement analysis studies by flame and inductively coupled plasma spectro-
scopy utilizing computer-controlled instrumentation. (1980}
(I 2= HBRE*HRALEI V- ABLIURMES S ATRRBL EZER
EAGES T )
#1385 Studies on chironomid nidges of the Tama River.(1980)
Part 1. The distribution of chironomid species in a tributary in relation to
the degree of pollution with sevage water.
Part 2, Description of 20 species of Chironominae recovered from a tributary.
(BEJIBET 3R 1 OHR
——B1l#E TO—FRLEHIAEFIAYIZEOSHLTARLIZERE: 0BG
-—H2H FO—-FHIAEWEhHE ChirononinaedHF D20 I DOWT)
Blas HBEEH, SHRAFRIEEY. ESRASOTELBRCRETRERLHMEILET 39E
— —HH#N53, SAMEEE MITRE L. (1980)
MBI AEFHEHEOR—BIUVHATRROEEST 2RBBIINT 2 EMNHE — — @5
B HIITEEE. (1980)
Bl6s BW#EL—F— LV —F—ii k3 XLEHBRE. (1980)
#1758 HEOEBHSIUREABRCEETEA YR - —RigHRO ASBE L KJLBHE&D
Bt — —HRFu53, SRR HFNIpFFRHid . (1980)
#18% Preparation, analysis and certification of PEPPERBUSH standard reference
paterial. (1880)
(RERBRAMTVa o T 10WY. 76 X GRIEH)
XE198 %;}gﬁwﬁéﬁiimcﬁﬂ?éméﬁf%(m)——ﬁ&-iﬁ(ﬁﬁ)tbiﬂiﬁ-——ﬂﬁﬁlsa. GLE::Y: -8
205 BASOTEREHTIRATR(N)--B,HASOME. A8KkTHEELUE
OMAKREI BT T EE— —igMms3. 544 %, (1981)
B BASOBERLCETIRAHR(VI--BrHWRAFRNOHKLAWRELEL TON
fii— —EEF053. S44ERE . (1981)
#2285 BAEOEEBECBETIRATEVN - -B-HOABROB& L2 DRER- —F
Fn53. S44ERE, (1981)
B35 EAREOTFRRICICHTIRSTR (V) - -0 TARCREEEIC T 2 LEBOHF

— Vil —




¥ Lo
#Hany
B65
82715

massy
#2098

MEE30 5
®3s

B3z

RRES
XEMS
#5358
W6
TR
|y
wEAgE
AR
Bk

KIEA2E
XEL3E

$a45

B
#5465
B/47e

75— —EEFm53., HA%EE. (1981)

EAROERBECHTARAWE (M) — - ERBEFAPHACRETESO R

B9 285~ — W53, b44EBE. (1981)

%*ﬁgg%ﬁg;:%?éméﬁ%(ﬁ) — —Microcyctis (WESENE)ORTEMIE— —BH

BEABOTRBICHETIRATE(X) - ~BEERERREIC X B I6PO BIE — g

53. HA4ERE, (1981)

BRSO BEERCICET 2R AP (X)) — - 2R — — W53, 5448, (1981)

HAAKEROEM LSBT 253 — — Bdd, S5EE HNHREE. (1981)

Studies on chironomid midges of the Tama River, (1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey
and their distribution in relation to the pollution with sewage waters,

Part 4. Chirononidae recorded at a winter survey,

(BENLBET LA HEOHER

- %38 SHoRTECREIHhETYLAY HESOrthocladiinge FEORRE .
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Report of Special Research Project the Natiecnal Institute for Environmental Studies

No, 1#*Man activity and aguatic environment—vwith special references to Lake
Kasumigaura—Progress report in 1876, (1877}

No. 2#Studies on evaluation and amelioration of air pollution by plants-—-Progress
report in 1976-1977.(1978)

(Starting with Report No.3, the new title for NIES Reports vas changed to;]
Research report from the Naticnal Institute for Envirenmental Studies
¥No. 3 A comparative study of adults and immature stages of nine Japanese species of
the genus Chironomus(Deptera, Chironomidae),(1978)
No., 4%Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1977, {1978)
No, 5#Studies on the photooxidation products of the alkylbenzene-nitrogen oxides
system, and on their effects on Cultured Cells—Research report in 1976-1877,
(1878)
No. 6% Man activity and aquatic environment—with special references to Lake
Kasumigaura—Progress report in 1977-1978.(1579)
¥No. 7 A morphological study of adults and immature stages of 20 Japanese species of
the family Chironomidae (Deptera).(1979)
¥No, B8w#Studies on the biological effects of single and combined exposure of air
pollutants—Research report in 1977-1978, (1879)
No. 9% Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1978.(1979)
No. 10* Studies on evaluation and amelioration of air pellution by .plants-Progress
report in 1976-1978.(1879)
¥No. !1 Studies on the effects of air pollutants on plants and mechanisms of
phytotoxicity. (1980)
No. 12 Nultielement analysis studies by flame and inductively coupled plasma
spectroscopy utilizing comouter-controlled instrumentation.(1980)
No. 13 Studies on chironomid midges of the Tama River.(1880)
Part 1. The distribution of chircnomid species in a tributary in relation to
the degree of pollution with sewage vater,
Part 2, Description of 20 species of Chironominae recovered fromw a tributary.
No, 14# Studies on the effects of organic wastes on the soil ecosystem—Progress
report in 1978-1979. (1980)
¥No. 15 % Studies on the biological effects of single and combined exposure of air
pollutants —Research report in 1879, (1980)
No. 16 Remote measurement of air pollution by a mobile laser radar.(1980)
¥No. 17+ Influence of buoyancy on fluid motions and transport processes—Meteorological
characteristics and atmospheric diffusion phenomena in the coastal region—
Progress report in 1878-1879. (1980)
No. 18 Preparation, analysis and certification of PEPPERBUSH standard reference mate-
rial. (1980)
¥ No. 19#* Comprehensive studies on the eutrophication of fresh-water areas—Lake current
of Kasumigaura(Nishiura)—1978-1979.(1981)
No. 20* Comprehensive studies on the eutrophication of fresh-water areas-Geomorpho-
logical and hydrometeorclogical characteristics of Kasumigaura watershed as
related to the lake environment—1978-1979. (1981)
No., 21 * Comprehensive studies on the eutrophication of fresh-water areas—Variation
of pollutant load by influent rivers to Lake Hasumigaura-— 1978-1979. (1881)
No. 22 % Comprehensive studies on the eutrophication of fresh-vater areas—Structure of
ecosystem and standing crops in Lake Kasumigaura—1978-1979,(1981) '
No. 23 ® Comprehensive studies on the eutrophication of fresh-water areas—Applica-
bility of trophic state indices for lakes—1978-1979,(1881)
No. 24 # Comprehensive studies on the eutrophication of fresh-water areas—Quantitative
analysis of eutrophication effects on main utilization of lake water resources
—1978-1979. (1981}
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25 » Comprehensive studies on the eutrophication of fresh-vater areas—Growth
characteristics of Blue-Green Algae, Mycrocystis—1978-1979,(1981)

26 % Comprehensive studies on the eutrophication of fresh-water areas—
Izeten)nination of argal growth potential by algal assay procedure—1978-1979,

1981

27 » Comprehensive studies on the eutreophication of fresh-vater areas— Summary of
researches— 1978-1979, (1981)

28 * Studies on effects of air pollutant mixtures on plants—Progress report in
1979-1980, {1981)

29 Studies on chironomid midges of the Tama River. (1981)

Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey
and their distribution in relation to the pollution with sewage waters.
Part 4. Chironomidae recorded at a winter survey.

30 * Eutrophication and red tides in the coastal marine environment — Progress
report in 1979-1980. (1982)

31 * Studies on the biclogical effects of single and combined exposure of air
pollutants—Research report in 1980. (1981}

32 * Smog chamber studies on photochemical reactions of hydrecarbon-nitrogen
oxides system—Progress report in 1979—Research on the photochemical
secondary pollutants formation mecharism in the environmental atmosphere
(Part 1),(1982)

33 # Metecrological characteristics and atmospheric diffusion phenomena in the
coastal region—Simulation of atmospheric motions and diffusion processes —
Progress report in 1980, (1982)

34« The development and evaluation of remcte measurementi methods for environmental
pollution—Research report in 1980, (1982)

3b * Comprehensive evaluation of environmental impacts of road and traffic.(1982)

36 * Studies on the method for long term environmental monitoring—Progress report
in 1980-1881, (1982)

37 Study on supporting technology for systems analysis of environmental policy
—The Evaluation Labolatory of Man-Environment Systews,(1982)

38 Preparation, analysis and certification of POND SEDIMENT certified reference
material, (1982)

39 * The development and evaluation of remote measurement methods for environmental
pollution—Research report in 1981, (1983)

40 % Studies on the biolegical effects of single and combined exposure of air
pollutants—Research report in 1981. (1983)

41 » Statistical studies on methods of measurement and evaluation of chemical
condition of svil—with special reference to heavy metals—. (1983)

42 » Experimetal studies on the physical properties of mud and the characteristics
of med transportation. (1983)

43 Studies on chironowid midges of the Tama River, {1983)

Part 5. An observation on the distribution of Chironominae aleng the main
stream in June, with description of 15 new species.

Part 6, Description of species of the subfamily Orthcladiinae recovered from
the main stream in the June survey.

Part 7. Additional species collected in winter from the main stream.

44 » Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides
system—Progress report in 1979—Research on the photochemical secondary
pollutants formation mechanism in the environmental atomesphere{Part 2).(1983)

45w Studies on the effect of organic wastes on the soil ecosystem—OQutlines of
special research project— 1978-1980, (1983)

46 Studies on the effect of organic wastes on the soil ecosystem—Research report
in 1979-1980, Part 1.(1983)

47w Studies on the effect of organic wastes on the soil ecosystem—Research report
in 1979-1980, Part 2.(1983)

48 » Study on optimal allecation of water quality monitoring points.(1983)
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No, 48# The development and evaluation of remote measurement method for environmental

pollution—Research repert in 1982, (1984)

¥No, 50# Comprehensive studies on the eutrophication control of freshwaters—Estimation
of input loading of Lake Kasumigaura—1980-1982,(1984)

¥No. 51 * Comprehensive studies on the eutrophication control of freshwaters— The func-
tion of the ecosystem and significance of sediment in putrient cycle in Lake
Kasumigaura— 1980-1982, (1984)

¥No. 52# Comprehensive studies on the eutrophication control of freshwaters—Enclosure
experiments for restoration of highly eutrophic shallow Lake Kasumigaura— 1980
-1982.(1984)

Ne. 53 # Comprehensive studies on the eutrophication control of freshvaters— Seasonal
ﬂlggg;ﬂs of the biomass of fishes and crustacia in Lake Kasumigaura-—1980-1982.

No. 54 # Comprehensive studies on the eutrophication control of freshwaters—Modeling
the eutrophication of Lake Kasumigaura—1980-1982, (1984)

No. 55# Comprehensive studies on the eutrophication control of freshwaters—Measures
for eutrophication control—1980-1982, (1984)

Wo, 5fi# Comprehensive studies on the eutrophication control of freshwaters—Eutrephic-
ation in Lake Yunoko—1980-1832, (1984)

#No. 57# Comprehensive studies on the eutrephication control of freshwaters—Summary
of researches—1980-1882, (1984)

No. 58+ Studies on the methed for leng term envirommental monitoring — Outlines of
special research project in 1980-1982, (1984)

No. 59 # Studies on photochemical! reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system — Photochemical ozone formation studied by the evacuable smog
chamber — Atmospheric photooxidation mechanisme of selected organic compounds
—Research report in 1980-1982,Part 1, (1984)

No, 60# Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system~—Formation mechanisms of photochemical aerozol--Research report
in 1980-1982,Part 2.(1984)

No, 61# Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur
oxides system — Research onr the photochemical secondary pollutants formation
mechanisw in the environmental atmosphere{Part 1) —Research report in 1980-
1982,Part 2. (1984)

No. B62#% Effects of toxic substances on aquatic ecosystems —Progress report in 1880-
1983.(1984)

¥No, 63+ Eutrophication and red tides in the coastal marine environment — Progress
report in 1981, (1984)

#MNo. 64 % Studies on effects of air pollutant mixtures on plants—Final report in 1979-
1981.(1984)

¥No. B5 Studies on effects of air pollutant mixtures on plants—Part 1, (1984)

¥No. B6 Studies on effects of air pollutant mixtures on plants—Part 2, (1984)

No. 67+ Studies on unfavourable effects on human body regarding to several toxic
materials in the environment, using epidemiclogical and analytical techniques
—Project research report in 1979-1981.(1984)

¥No, 68 #* Studies on the environmental effects of the application of sewage sludge to
soil~—Research report in 1981-1083. (1984)

#No, 68 Fundamental studies on the eutrophication of Lake Chuzenji — Basic research
report, (1984)

No. 70 Studies on chironomid midges in lakes of the Nikko National Park
Part 1 .Ecological studies on chironomids in lakes of the Nikko National Park.
Part I ,Taxonomical and morphological studies on the chironomid species
collected from lakes in the Nikke National Park.(1984)

¥No, 71% Apnalysis on distributions of remnant snowpack and snov patch vegetation by
remote sensing. (1984)

No. 72# Studies on photochemical reactions of hydrocarben-nitrogen oxides-sulfur
oxides system—Research on the photochemical secondary pollutants formation
pechanism in the environmental atmosphere — Research report in 1980-1882,
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Part 4.(1985)

T3 *Studies on photechemical reactions of hydrocarbon-nitrogen oxides—sulfur
oxides system—Final report in 1980-1882, (1985)

74% 4 comprehensive study on the development of indices system for urban and
suburban environmental guality—Environmental indices—Basic notion and forma-
tion. {1984}

75 Llmnological and environmental studies of elements in the sediment of Lake
Biva. (1985)

76 4 study on the behavior of monoterpens in the atmosphere.(1985)

77 % The development and evaluation of remote measurement methods for environmental
pollution—Research report in 1983, (1985)

78 * Study on residents’ role in conserving the living environment.({1985)

79 Studies on the method for long term envirommental menitoring—Research report
in 1980-1982, (1985)

80 » Model;.ng of red tide blooms in the coastal sea—Research report in 1982-1983.
{1985

81® A studies on effects of implementing emvironmental impact assessment procedure
—With particular reference to implementation by local governments.(1985)

&2 * Studies on the role of vegetation as a sink of air pollutants—Research report
in 1982-1983, (1985)

83 Studies on chironomid midges of some lakes in Japan. (1985)

84 4 comprehensive study on the development of assessment techniques for health
effects due to environmental heavy metal exposure—Final report in 1982-1984,
{1985)

85 Studies on the rate constants of free radical reactions and related spectro-
scopic and thermochemical parameters.(1985)

86 #% & novel retrieval system for identifications of unknown mass spectra.(1986)

87# Analysis of the photochemical secondary pollutants and their toxicity on
caltured cells—Research report in 1978-1983, (1986)

88+ A comprehensive study on the development of indices systems for urban and
suburban environmental quality I —Environmental indices— Applicatiocns and
systens. (1986) .

89 Measuring the vater quality of Lake Kasumigaura by LANDSAT remote sensing.
(1986)

80 * National trust movement in Japanese nature conservation — Trustworthy or
illusion?{1986)

81 Economic analysis of man’s utilization of envircmmental resources in aquatic
environments and national park regions.(1386)

9Z# Studies on the growth and decomposition of water-bloom of Microcyctis.{1986)

93 # Studies on the environmental effects of the application of sewage sludge to
s0il (1 )} —Research report and papers{Part 1}in 1983-1984, (1386)

94 % Studies on the environmental effects of the applicatiocn of sewage sludge to
soil( ) —Research repert and papers(Part 2)in 1983-1984, (1986}

95 » Comprehensive studies on effective use of natural ecosystems for water quality
wanagement (1 ) —Drainage and flowing down of pollutant locad— Research report
in 1983-1984, (1986)

96 » Comprehensive studies on effective use of natural ecosystems for water quality

management (11 ) —Structure and function of the ecosystems of littoral zone —
Research report in 1983-1084. (1986)

97 * Conprehensive studies on effective use of natural ecosystems for water quality
vanagement () —Self-purification in stream and s0il—Research report in 1983-
1984, (1986)

98 * Comprehensive studies on effective use of natural ecosystems for water quality
management (IV ) —Development and applicatien of wastewater treatment technolo-
gies utilizing self-purification ability —Research report in 1983-1984. (1986)

00w Eifec;.s of toxit substances on aguatic ecosystems—Final report in 1981-1984,
(1986

No.100 # Studies on the methods for long-term monitoring of envirenmental pollutants in



No.101#

No,102s
No. 103+

No.104

No. 105x
¥No,106%
No.107=
No.108»
No.100=
No.110+
No,111

Ne. 112+

No.113«

the background regions—Development of highly sensitive and selective analyt-

ical methods for measurement of pollutants in the background regions—Progress

report in 1883-1985, (1986)

Experimental studies on the effects of gaseous air pollutants in combination

on animals. (1988)

A review on studies of the global scale air quality perturbation. (1986)

Technoleogical assessment of electric vehicle from the envircnmental profection

viewpoint, (1947)

Studies on chironomid midges in lakes of the Akan National Park.{1987)

Part I .Distribution of chironomid larvae in Lake Akan, Lake Panke and Lake
Kussyaro.

Part 0O .Chironomid midges collected on the shore of lakes in the Akan National
Park, Hokkaido(Diptera, Chironomidae)

Formulation of the dynamic behavier of water and solites leaching through the

field soil. (1987}

Appra%sed landscape and thier environmental value in Tsukuba Science City,

(1987 .

Studies on remote sensing for spatial and temporal analysis of environment—

Research report in 1984-1885, (1987)

Studies on the role of vegetation as a sink of air pollutants—Final report in

1982-1985, (1987)

Studies on environmental information system for regional environmental

evaluation. (1987)

ModeYing of Red Tide Blooms in the Coastal Sea — Final report in 1984-1985,

(1987)

Application of X-Ray Photoelectron Spectroscopy te the Study of Silicate

Minerals. (1987)

Study on the Organic Aeroscls in the Photochemicaily Polluted Alr — Studies

on Formation and Behavier of (Organic Aerosols — Research repori in 1983-1986.

(1988)

Study on the Organic Aerosols in the Photochemically Pelluted Air — Final

report in 1583-1086, (1988)
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