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1. EWAS P PANRERER
1.1 KEBPANKESNOKERXR
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ASPNOEZk ANRENE EHMHE, MNO.MEREERMRD, ENO EAXA P
HemgR, NOLAMGAEMATRBREART, EERAEZERTEEXR M.
RNFTAMB WNO H B HKEEOppbES. WMERNT £ 1, FH¥ 199045 425

HRNEER L RAE2,
*F1 KRS BENBIE (b, ppbv)
Table 1 Data of ambient air monitoring
H #(19904) 3,20 3,22 3,23 3,25 3,26 3,27 3,28 3,29
X B ¥ 7 -1 E-FS B i1 7 1
(PAN)pax 1.3 1.8 2.6 1.1 1.9 2.2 2.4 2.5
(Os)mex 23 26 30 25 25 28 28 29
(NO;)nex 28 30 35 30 32 34 39 38
|
H W(19004) 5,21 5,23 5,25 5,27 5,29 6,09 y 6,11 6,12
x X ] 4 B 25 i i ESN i
(PAN]aex 1.2 4.2 5.6 2.4 5.5 6.8 3.2 6.4
(Os)max 20 55 60 42 €0 102 38 110
(NO; ) max 30 34 42 42 32 32 35 25
. 60. 1120

2 KREFFRYRKEHEhl%
(19904E 5 H26HZE 5 H27H, ERED
Fig. 2 Daily variation of atmospheric PAN conczntration
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MBMERTUER, EHX, UL PFAE, PANKEERNO KB K% 4
m. XERTHEANRERA BESFT, EERKKPHTRALEER 2R PANK
M k. TFEKE, PANZE# YR, HERBKEXBR/ME, MNOAMREENZEL
Ak, ERXEBT, BNPANKEM 5SS ONOREMBHBEER.

1.2 KEPPANKE S5O0 KEMHRR

RECHGHBBHAENREACZHASORE. RELSDNEALEHERXEN
TR BOREANR, HhkEH4H0, HEKAHPAN, AMELER TUBH, £AX,
YOMKEREN, L— TS HRARBHPANKE, REECIEARRY ¥, mAEKRHE,
Ef—BE TRES, HEXBBRMAE.

1.3 PANREMHZEL

X3 ES, AT ERNORRAMBEEREMNENL, PANK K i R
. B2 TPANREMAZELME, YETHE, R %L H 70, NO R NO.K
KEHR., BR, RELTE-IREHN, KBRBHEA NOHN £% B # AKK,
NO, NOJERE LT EHAAELHAPANKREME -1 %ME, HE 28 TR, &
Bf, NO, NO.ZREEFE, O:REMB LFAEHE. WTLLlk, OEHXBHTRE €M,
WPANMIH FRBAFR, BHESHHERD, HREEHK, & K KRE 8>, F
B, PANWKEBEHBU/NRME(E, O KRB LA, XNFERHMHBERK, XL RE
RE., AR ERB) #E, BB TPAN, NO, NO MO MEM, O, NOKE
B, NO ik, PANMHI BHEIR, XB, HEERRBR . TLITXERYEMN, 5
LR, HHRERRSR., EXLE, HEERER, #HE® 4, PAN, 0;,NO,
NORER TR, ZRAFBIXFAHKEFA. TLUREH, PANKEUBRRES M
BOMH RERENEN.

1.4 FPMEXKLEMANPANKENZH

ME1IWLEY, BEFPANKEHRBETES, HEHAMNEE FHE (L FL
REBERBRNARER), MEFHNGE—-BHREFR—KER. £/ — FYW, XKK
¥. BR3R, PANRER; BIRM XS PANMKED B,

2. RERER

EHXRHET, SANO.MEKP=/BEENRNL:
NO, + s v—>NO + O- ‘ (1)
0 +0;,+M—>0;+ M (2)
O; + NO—> NO. + O, (3)

JH:M:M,%H:F']%E% (—‘&y‘JNzﬁoz).

ELRRERF, BB (1) BRERLERNEMERYE, RERXCEREHES
BRp., BRAXZMRNEEABENAERAE, EHXYILE R HENO. RO, MR Wi E #.
HERPHFEREALADN, LRENPERNO-, O:ANO YIS REMLEHE N,
ER—RIIPEIFHRRET, FEREOER. o

i I

|
EO'! Osﬂ'OHsﬁﬁEiﬂ"js %Fi?ﬁ%%ﬁ L’ﬂ §= R., RC-, RO-, ﬁﬁrg
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R+ +0,—> RO,
0] 0
R (,% *+0,—> R,éoo-
R FAEH AT EFR N, H B EENR S NORINO. RYR B
RO;* + NO—>NO; + RO»
RO; + NO;—> (RNO; + O,
{RO- + NO;
ROONO,
0 0]

I I
RCOO: + NO—>NO, + RCO-
0 i
RCOO' + NOz—')RCOONOZ

P DR AR BT AL F T B L B, HaT#0-, Ok, HE5OHEKA,
W RN, ARTHANZENTPRE., E5ERTRRNS, —RELRTNRBHE
BN L, ARBREFE Y, BIRE— TREN— I BRE:

)

0- I
CH;CH=’CHZ—)CH3CH—CH2_—> CHa' + CH3 Ce
N~

Bt EZEO MINOFET, HA[4EPAN,

ERHASRP, HBRMFHEL0.10ppm, K ZBE0.06ppm EH, BH K
0.018ppmZH, W ZH. P KRN XALHEHERLEL S EEM.

KEPMPANRERFEETMNS —SRHREZE, ERHRE MR T2 BKRE
$0.2—20ppb, HTHEXK=4LBE, T 5O, O-, HO, R- % KM, £ BRHK
BEHEO. RMNOAERTAHERPAN, H5, H.O0.MSO.LEMAS H PAN #) ER. H.0.48
JAR B ERBRE R, £RPANKEESETERPAN: WMSO.MRESEHZBE
BB, REPANF=4: R,

2.1 C:HeNO~ZERHBGR

R FZFPAN, O,, NOIREENLRMEMEMMLRTTHEH . XRF BE, NO:&
WiNNEE, MERBTREY OMEXRAIh XBRERAMA, WET 2Tk, X&h
FHBMO:2 58 BR IR N %K, PANA FAKERKMERTO.MER LML,
a5 H KA.

HAhFHARZE, HEC.HMPEKRE, HE2WHURY, £— EHRE B BHA,
BEEC.H Y MM RIAK, PANBABIMBAREHEBEZHNA, £ 8 BXAPR
WWREREHKE, BAEEGREKTE ST RSENOREEE,
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B 3 CHNO-ZS KRR TRKEEMMNL
[CsHelo=150PPb
Fig. 3 Concentration variation curves of PAN,NO,, O, in the modeling system

% 2 CH-NO,-ZS&ZEHE (afi, ppbv)
Table 2 Irradiation of C,H,-NO,-air systems

No EHC]’J [NOZJ'J T(K) [ol)m-x EPAN]mlx MCAT”(h)

70 95 298 82 1.8 3.5
100 92 300 105 2.6 3.6
150 90 300 142 3.3 3.5

180 98 298 155 4.3 3.8

L I

210 95 301 180 5.5 3.8

1) PANZREE W (A BR[|

2.2 CH-NO-Z5#HHAER
ERLEREY: PANERBRAD, RflppbZEs, BZE&k & + C.H, iy MHRE
(0.20—4.0ppm) MW PANRIE R B HA XK MEWH . XRATFZHESO0;, O-, OHERW

B RMA R PAN B BT ke, WEASMMIENNERARS, NHEBRNO—FHT b4
RIEE, #—H R HERPAN.

2.3 C,H,~H.0-NO,-mSH# LR

k& P AH:0:, % C.H, R A RPANE W 8 19 (23 VE A . 76304tk 2 r Sy ok 1 A4S 26
MR T (£, ERMHPANRAREHIppbiR & 2ppbll by M EAZ TH.O.H
WG EE, B H:0. JREENMM, PAMNPANKERKEILPERE, HEBBRAKENREN
Xt et |4 .

C:H.R NE R PAN, DA YHEERAT LY, BiTERZHE:

C2H4 + O'_—)CHzCH:
No”
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#* 3 CH-NO-H.O,—ESHAKE (B ppby)
Table 3 Irradiation of C,H,-NO,-H,0,-air systems

No 1 (HC), ‘ (NO,), ‘ {H:0:]; ‘ T(K) ' (Os)mex (PAN]mex J MCAT®(h)
. | |
1 250 95 5 201 1 162 1.1 6.2
2 250 95 l 25 l 300 ‘ o0 2.0 4.2
3 250 100 ‘ 120 j 300 o2 2.7 1.6
| { a5 2.5 1.0

4 250 98 | 250 ‘ 298

1) PANKRE (A B 6]

CH.,CHY —> CH,CHO*
No

CIl.CHO* + M—>CH.,CHO+ M

BRAeCRE, XTZHENEL FEAEHORBEEGSEXA L™ ER.
C;H,+RO;» —>CH,CH, + RO-
No”

MAHO. )G, RBP4 RYPANME, AfIANEH.0, BRE T ZERE M ER.
2.4 C,H,~CH,CHO-NO,-&s K ftlk &
EXMERS, ERMPANEARENOWKE, HREHA N B CH-NO~SS Bk
RHL, PAENMORERKER. ERERY, PHENOBANKE K 167ppb. FHZE
b, MAZRE, FMAEBKRERHPAN(EL,THO:ME K WK EME Pl 30ppbX .

% 4 CH-CH,CHO-NO,- =& il tk Z 538 (HfL. ppbV)
Table 4 Irradiation of C,H,~-CH,CHO-NO,-air systems

No ’ (HC, } {NO.), ) [CH,CHOJ, 'K, ) [Os)max ) (PAN)mas MCAT?(h)
1 250 90 0 300 167 1.1 6.2
2 250 85 10 305 30 5.6 1.0
3 250 90 30 303 23 9.0 1.0

1 250 85 50 305 20 \ 13.0 1.1

1) PANREE k{4 30 BB 2]

ERIELT ZMEVRPANMERAT Y, RTHENE>TEBRE, ¢TS5 Kb
R 340

v
CH;CHO + Av —> CH,;C- +H~

o)
CH,CHO +0, —> CHa(_l,l- +HO,
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O

l
CHaCHO ++OH—> CH:;C‘ + Hzo
O

CH,CHO+R « —> CHag- + RH
4 B Bk R FEO, RINO./F Bl T 4 | PAN.
2.5 CiHeSO-NO-zs KBt R
SO: [ SO, # LIMEBR B2 — EXAFE R/, EREIBHRYEHEIETN
P& HO, HO,, O, 05, NOs;, N.Os, RO, RO %R F#{kK SO,. #REERHM

o 0] 0

|
2, SO.REE 5 cmc'oo-bim: CH3(1,|OO- +S0,—> CH3é|0+ SO;, L RE M¥S

O 0]

NO, = B+ Cﬂggoo- +NOZ——>CH3(|.I‘,OON023%%, K PANE 4 s 3.
MESTLUER, XBFBE, SO RERETRE, £ BMEAFENERT, I

ASO.BIC:He-NO,-Z SR, AN PANBRERAKHKRE RENAR N O:HER

H.MASORHPMGRERB L, X—EWmABE. "

i 5 CsHe'soz'Noz_§%ﬁmﬂ:§&ﬁ ($m' ppbv)
Table 5 Irradiation of CyH,-SO,-NO,-air systems

No [HCJO [Nojzo [Sozju T(K) [Oa]mlx [PAN] max

150 80 0 300 144 3.3
150 92 56 303 97 1.5

150 95 80 301 66 1.0

S R N R

150 87 97 298 47 0.8

3. PANByR

Bruckmann ™ ¥ H¥HAB R T PAN WLSME B R BEE =W, HHERNE—SLR
25— %:

O O

(:H,(!oomo2 — cnacl‘loo- +NO;
BT L RENRREN, 258 b %R LS H .
0

| I
2CH3COO"—> 2CH3CO‘ + Oz
o

|
CH,CO+ —> CHj« +CO;
0 0

l |
CH;‘ + CHsCOO' —_— CHaO‘ + CH;CO‘
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CH,0: + NO,—> CH,ONO,
CH;-: + NO, —> CH,NO;
PANM MRS W EBRARMFERIER. PANZE >4000m BT RABBEN; 4%
B <400nmBi 3 H B, 7% CO,, CO, NO, CH;ONO,, H.O FINO.. ZEd4sME
B, PANMHGEKBTHREMKHE.
3.1 XEER
PAN#I IR 8.6ppb, FEMHEM M 4h, WHEEBAHER. Bl - InC XFHE
tEER—HE, HAMEE=0.674, AR r=0.99. RB PAN KB EREH L=
0.674h™", %FFW, . .=1.0h,
3.2 MELE
PANTI MM EES. 3ppb, MBHEMARE25 +2C, EXXREHT, MEHKRESE
6. Bl - InCXipSiH] ¢ fEEB—H4R, HREEE=0.040, HXEHr=0.99. RBPAN
BB BK=0.,0400"", PFW,.=17.3h,

/D Y53

L #@dx bR X E X SHGENER, KSPHFESREY PAN. £33
BAWREE2ppbES, HFERKSppbkEs. FERHABAMT, PAN KERE CH Hi#
NO R EE MM T8, BPANBREKYH5ROMBEHXK.

2. REXBRMLEREN, CGHERSPTEEMPAN W&y, E—EfBEA, ’X
E#E, PANKRERA; C.HARPANREERN, HO.HEEFHT C.H, £& PAN
MR B; fEEHHBERO,, NOJET, CH,CHOKE S0 #1bh PAN; SO, AW &
KPANRIA R . E<400nm XWEMHT, PAN XBRAE; HHARUB RN OEEE
B, EZ R T AR ERENRIT. 30, XXEH PAN EXSPHKENERAERPAN
RHFEREER.
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ATMOSPHERIC PAN MEASUREMENTS AND
THE FORMATION OF PAN IN VARIOUS SYSTEMS

Zhang Jianbo Tang Xiaoyan

(Center of Environmental Sciences, Peking University, Beijing, 10071)

ABSTRACT

PAN(peroxyacetyl nitrate)was prepared by Gaffney’s method for calib-
ration of gas chromatograph used for ambient air monitoring as deter-
mined by Fourier Transform Infrared spectroscopy. Concentrations of PAN
in atmosphere were measured in Haidian region of Beijing, China, during
March 20—June 12, 1990. The observed range of gaseous PAN concentration
was 1.3—6.8 ppbv. High wvalues of gaseous PAN were determined in
summer, whereas the lower in spring. The concentraticn of PAN are gene-
rally associated with NO, and O, under high SR. From diurnal variations
of PAN, the maximum value up to 6.8ppbv was recorded at time 12:00—
14:00 on June 9,1990, and the minimum was less than 1 ppbv during
night. Indoor smog chamber experiments were oconducted to assess the
productions of PAN from several systems. The results are shown as fol-
lows: in propene-NO,-dry air systems, the peik ooncentration of PAN
depends mainly upon the initial concentration of hydrocarbon[HCJ,. High
content of SO, in the systems was strongly asscciated with low PAN oon-
centration. In ethylene-NO,-dry air systems, PAN takes approximately
hours of time to reach the maximum and then maintains at low level.
The formation of PAN can be promoted in the presence of H.O..

Keywords; atmosphere, peroxyacetyl nitrate, monitoring, indoor smog
chamber experiments,



