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NO NO, CH, >C,t82 C,H, >3#% HCHO >28 #%#H£ NMHC/NO,

MEL 300 50 2.0 30.0 5.0 4.5 3.0 4.5 7.0 ~ 7.6
M{E2 150 2.5 4.0 60.0 10.0 9.0 6.0 9.0 14.0 ~30.5
A3 600 10.0 1.0 15.0 2.5 2.25 1.5 2,25 3.5 ~ 1.9

. RERREEEGFRA: BE 293K, HIHER 50%, VRO, kEO0: SHEENERS

NO, Wik Z (% h) REATRITE:
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NO, f93RE. NO, K& LEaH % B R FILM £ A4 RBIMEEE A, RLELH
NO, = NO+ NO, + NO; + N,05 + HNO, + HONO+ HNO,

+ PANR KR F&47+ RONO;, 2)

HTFEEARBMEVERARLERTE, AK NO, EXF L NO;. FETHITE
F AR5 AT A 2L, & NO, 4l 6 2: (1) HEALY NO, (NO+NO,); (2) H
B HNO,; (3) i ZMEMNME PAN; (4) PANKEBZREY, £xH K
TPAN; (5) RONO,, ffEfcHmrREsfLt s ZAmyaLr™4. (6) NO,
ERENEBRE NO, HXRESKHEN N,O;, HONO, HNO,,

3 ZFHE5iTiE

3.1 W NO, HEHHEMNEERFIH

KEWRMECARERAP N, W NO, ¥ Re £ EE-FA HLE 8 E.
B, BAE. NMHC/ NO, H.{ % NMHC. NO, jkg=54 18 NMHC / NO, Al
N REERNBEERWEC RTEM. RlE&, NMHC/ NO, 3f NO, R4 F
REHENEW (HEEHETE AP OTR). UTFITieH, Ba 5 HE
NMHC / NO,=30.5, 7.6. 1.9 ZfpHR T & BT NO, FL3EH R,

B 1R NO, 4% (4D FHE) MABEXBARZIZEL. SITFEL SR
FArREA, KMAREZ —BHEEFHNHNEHE. £8P, FEHRS (10 NO,,
HCHO %) NfERL SAHXTALKEZA FARERHXR,

k.= ko » exp(— {/ cosd), 3)

Hep, ko BERSKHERTAN O (EF) BEHERE, (RRXSOLFEEE, EEFE
AR, HYERASPRARTMAER; cosd BRAMRMARRYE, ©5RMKER
# (MEWTME). S8 SHYpamntafe. BHit, 1 KREE NO, FALRE X
s R AR B4, MWE | ®AF R NMHC/ NO, tHEX NO, LW EE/EM. h
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Bal R, =f NMHC/ NO, T, NO, ##RBEXHXMARZEMGHEM 1
I NMHC / NO, b & (305), B (7.6) Bi4eRE%¥. HEANENIBER NO, ik
HRALMEZ . i NMHC/ NO, tH{EE (1.9) s /ERRHEEH ¥4 RR
€, XRHT NMHC REHITEN HO, fl RO, FHNA R, Wi T
YR WA ET. TEHRAEMR, NMHC/NO,=305 ¥Ithed, cosd XF 0.7
Bf, NO, ¥ RALVF I MBS, HTXERH THRED NO, F4LR 4 PpBFEE, BK
Ae#id 25% h™'. ZHEEAE, NO, #b3alk 56% hl
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BM1 NO, %{EHMKHXTNAREZERN T, M2 NO, ¥%{LEHMBERNEL. KHEMWSE

KPhEatmE BEHATEL, HxBEHE !

B 2 & NO, ¥%4% (10:00~ 14:00 [8 4 /paT V1) BRBERNZEL. B2RUES
KB, REFHEETRSRER 6:00. 2 NMHC/ NO, gk (1.9) B, NO, ¥4k
EHBETLFAKEL —BEBRME, BN 1%h7, % NMHC/ NO, L+ (7.6) B,
M 253 K~313K, ¥LEM 2.5% b P 9.6% h™', BEKXT 283 K, HARHMM
BEEE U NMHC/NO, thiE® (30.5) A, ZHBEE. 253 K~293 K, #4h3%
M155% h™' 1) 22% h™', BEE KT 293 K, H4iLERRER & F 10:00 47 NO, £
B, HEmErtit, NO, %X —-ERMREHMN. NO, ¥4 3R E & &
WAL R N R BRI K. RN ITED S, BEM 253K H
me 303K, REFLERBIHNM 1.6~3.9F (K NMHC/NO, ki EFTRAMmMAE). 7
R, BEX NO, BB REERELREW/NEEL, 8 OH, HO, ¥H
HELZE, M 253 K~303 K, OH, HO, MK E S FIH 2~3 f1 2~5 59 m (4
NMHC/ NO, R FmiR). OH EESMA N T NMHC WEMAHMBHEHE
(RO,) M4, HO,. RO, N{E{E NO .8 NO,, SR ENBEM. NO,
K EBEATHRE HNO, #1 PAN (W 3.29), 34T HNO, 1 PAN X R iR &
ARk, L 14:00 BB HKit. B3 Al R, E£& NMHC/ NO, lWiERN, hEAR
{2 HNO, #1 PAN R E NO, RN FTEFKE. =& SJEEKXT 293K
i, PAN B4 HERT FRE. £ NMHC/ NO, lufEid. KB, NO, #%{bRHEm
FTERHTF HNO, £ BN, PAN s> (REW 3.2 ).

A 47 NO, ¥ A& ERZ/ (10:00~ 14:00 [@] 4 /pEFFH ). =
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100%., TBj{f OH. HO, HiEH 50%~ 100%R i, MM HNO, AR &,
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NMHC/NO, kT, NO, 4k mwER. B 6 7. 8 4 7 £
NMHC / NO,=305. 7.6, 1L98F (#E{ENzE | PRRHERERIE), 6 XEEYHP
g NO, ( R & Bk &) |\ 4 Lh b A @ B E {4 (6:00~ 18:00) .
NMHC / NO, th{E &I (E 6), Fis NO, R E 4/ 100%. ZJ5 NO,/ NO, &~
Ko 2, M 9:00~ 15:00 S T EERHR, 15:00 &G NO,/ NO, /hF 3%. 5 it R,
PAN/ NO,. HNQO;/ NO,, TPAN/ NO,. RONO,/ NO,. F&ERR. NO, £ NO,
HAEMA XESAHEY N,Os, HONO, HNO, Hit NO,/NO, %K. # m
15:00, PAN/NO,=405%, HNO,/NO,=27.2%, TPAN/NO,=16.6%,
RONO,/ NO,=11.4%, N,0,/ NO,=0.1%., HNO,. PAN. TPAN. RONO, ¥ E
BEL RN (4). (5). (6) HBHRAE. 15:00 Ff5F PAN/NO, BEF, HNO,/ NO, B
W, XEHTFE NO; IFEMRMEIT, PAN G RERKTHERER. PAN 5+ @Er=
H 1) NO, #1448 HNO,.

OH+ NO, —~ HNO,, (4)
CH,CO— O, + NO, — PAN, (5)
R(0)0O, &R0, + NO, > TPANZKRONO,. (6)

¥ B NMHC / NO, W {Hif, NMHC #ixF£®E, CH,;CO - O, /AN TRE. H
OH B EH T#M NMHC R, #%F CH,CO-0, KIRFERK. SRER NO, &
=Y PANHEBXT HNO,, i THAAIVIBRERENRT., UEHESERN NO,
$4k, % TPAN fl RONO,,

NMHC/NO,=76 (H 7), NO, X ¥ tLMER/REZ. B# 12 /)G
(18:00) . {5 64%HK) NO, %k #1k. HNO;/ NO,=259%, PAN/NO,=43%,
TPAN ./ NO,=22%, RONO,/NO,=21%, NO,/NO,=05%. stif, NO, ¥
Lt EER HNO, PAN S AN FAMTAEL 10%. XEHN
NMHC / NO, =7.6 if, NMHC &g F NMHC / NO, =305 K& £, CH,CO-0,
AN AR, AT PAN ML/, M OH AHES T M NMHC &SR, 1

. 80-
L S
= > ]
S -
~. :’—: 40)-
S >
' —— . 0
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B 5] B J)
e- NO,  _ HNO, - PAN  —+ TPAN . RONO, —— NO,
m 6 NMHC/ NO, =305, #&XR45 , M 7 NMHC/ NO,=76, #&&NXITY
NO, 2t ftlat e ag Z 1L NO, Z HB SRRl [ py T, HRFE 6

BEEMC EARAMERLEERT NO,.
HNO; PAN, TPAN, RONO, NO,
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NMHC/NO,=19 fH R RH ( LHE 20- |

8). 12 /hBEtep, X 6.3%K) NO, 8 ¥
ft. H HNO,/NO,=57%, HAhi 5
ZHAR 1%,

MUl E4r#ra [, NMHC / NO, H{H
ENO, Bt EXALER N PEEEE Ore e s =
M. BT NMHC Bf7E, SBRBHNAN |  mE |
HHEMNER, MMEERT XKAEEER —~ NO, . HNO, _. PAN
R, ff NO, § B FELER. 7 NO, ik o TPAR - ROTD: RO,
iﬁc%p{:;‘ HND3, Hﬁfﬁﬁ;}iﬁﬁﬂﬁﬁ (—'ﬁ OH PH 8 NMHCXINO‘K=1.9, H#HEASTE NO,
R RIEHE), LEERBEE. HNO, /Y < HRRAMEIMR. FARHRE o
AREEESARNSNEERN A ERFFEN. PANB T SE-EEF8 HEM
NO, EHErEERFHARNP. PAN O] NEE R AKX, S TREMNEE
REAZFE AN,

WAME A TR R RS NO, BEE NO, PB4 & KR 4673w,
HTF&aXEAMRSBARNUNEGAERRER, FHil Fm (e v 8w E 1 — Bk
R 2B TH X NO,, NO,, HNO;, PANEFEHUMER. B L EHY
NMHC / NO, ER M. & 1994 FirE XS EEM KM NMHC / NO, HHETES £
£, H5EX NMHC/NO,=76 8. MK NO, Aa R, NO, hHILFIRK, S5&
TR REL, M HNO; FMHAIRME. FUEBRENEHARSE. XABSEHFHXS
1 HNO; M T BUTHESEIAX. A THEIRAEZE VIR ER, EAPHIERPES
H, NO, th#{BRME., HNO, &5 50% %%, PAN KHAhH VLA S 40%~ 50%,
P PAN LLPIBER. —BXEHLLEAPSEME. SETBEHHENFEZH
NMHC, fi NO, lELE, /AT 20x107°, Eitt NMHC/ NO, H{EXH. iz
HERSEANEMYRRENRE, IHLE NMHC/ NO, lL{EFREE. BT R, Bk
FHER R NMHC / NO, E{E I F43X NMHC / NO, =305 ¢, RE#H#LY
HNO, HFI 8. H L Jungfraujoch ®ILHEIAN ZRAEVHEMRELFARGE, & 70%
Lk, M HNO; bHIR{IK. XAfgES5REASEAC B Fx., H NMHC/ NO, it
{EEFUNIEEX. ATSRERE WMHAXSKSHEREFRESE B EHBEE
1353 4y

40 -

(C./ NO)/ %

2 B4 NO,. NO,. HNO,. PAN M ER

NO,/ NO,  HNO;/NO, PAN/NO, HAt / NO,
1991 4£ 9~ 10 A#FITHE RS & R 42% ~ 65% 6%~ 10% 10% ~ 20%
1996 4 9~ 10 H EERL 895~ 10% ~50% 10% ~ 15% 20% ~ 40%
Rk ErinRal EHERH 10%~ 15% ~50% 5% ~ 10% 30% ~ 40%
1997 & 7~8 B MWL Jungfraujoch B i) gt —~ 22% —~ To%, —~ 36% —~ 35%
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X AKXSERLTE T HEREm NO, YR T BRI ¥ E
F. Bt TE=f NMHC / NO, th{H (30.5. 7.6, 1.9) Bf, NO, ¥A{b2E5 44 &
HEA =D B RE,. BRILUTFEie:

(1) e NO, ¥t XN ETEYHRRATEMEABENEE, TEMHLFXH TR
NMHC / NO, [t{l. {B7E NMHC / NO, tL{EBRMEET, JHR 558 & 57 5% 3+ 7 gk B3
RE NO, H%1E, XiT NO, HAFKIEHIEFR NMHC BIHMTKE. REMPRR
MR EWEXT NO, U BNERKZ. RIIE NMHC/ NO, l{E®. Hif, #Hi
RERE MR RERE M. HBEX NO, ¥R REm L),

(2) EFR[E NMHC/NO, L F. NO, #4BiEM=YWHEBAR Y. IF
NMHC / NO, W &, NO, {H#ERHR. ™+ PAN/ NO,>HNO,;/ NO,, HftH
PR L K H. NMHC/ NO, TR, NO, #4488, mFER
HNO,;, PAN %HVHKRE 10%. NMHC / NO, KA+, NO, #4biR18. ™=4pE
R HNO,, PAN H#HYVALRE 1%. EUEEFHHERP. NO, HEBMB XS
fER N,Os. HONO. HNO, Xk E#VEE. Bjgi0E 8 TEZMEME NO, 41,
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A Research of Photochemical Transformation of NO, in Troposphere

Zhu Bin'?,  Sun Zhaobo" and An Junling®
1) (Key Laboratory for Meteorologival Disaster and Environmental V ariation Studies, Nanjing Institute of
Metcorology, Nanjing 210044}
2) (Srate Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of
Atmospheric Physics, Chineve Academy of Sciences, Beijing 100029)

Abstract A study of primary controlling factors of NO, photochemical transformations during the
daytime and NQO, transformation products were conducted by using an atmospheric photochemical box
model, The results show that the most important factors are radiant intensity and NMHC / NO, ratio,
however low NMHC / NO, ratio, NO, transformation rate cannot increase remarkably with radiant in-
tensity. The effect of temperature and initial ozone level on NO, transformation rate ranks seoonel, and
the relative humidity effect is quiet small, Under different NMHC / NO, ratios, the NO, transformation
features and products compositions are very different. For higher NMHC / NO, ratio, the PAN level 13
higher than HNO,. In middle (lower} NMHC / NO, ratio, the product is mainly composed of HNO;;
however, PAN and other organic nitrogen compound are smaller than 10%(1%) of total NQO,. Lastly,
the modeling NO, compositions are compared with measurements in some areas,

Key words: atmospheric photochemical model, NO, transformation rate; reactive odd nitrogen spe-
cies (NO,); nonmethane hydrocarbon




