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Abstract: Results from measurements of polycyclic aromatic hydrocarbons (PAHs) in ambient air in Beijiné were presented. The samples were
collected at four sites répresenting different functional areas, i.e. Shisanling, Shijingshan, Chegongzhuang and Shaoyaoju. The sampling
equipment was high-volume sampler capable of pulling ambient air through the filter/sorbent cartridge at the flow rate of 450 ~ 500 L/min over
a 13 h period, and an analysis was conducted by HPLC/UV. The experiment shows that the pollution of PAHs in the ambient air at Beijing is
serious, and PAHs with less than four rings are higher in the gas phase than in the particle phase, while PAHs with more than four rings are
predominant in the particle phase. The pollution of PAHs in the heating seasons is more serious than that in the non-heating seasons, meaning
that the pollution resulted from heating facilities dominates. Meanwhile, the serious pollution in the night produced by the diesel vehicle fuels
should not be neglected. ‘

Key words: Beijing; PAHs; air pollution; characterization

W (PAHs) R L ERX A REEENY,
B3 POPs ZEFHBRAY EFRFREEEAER
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Table 1  Sampling sites and period
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1.2 RESE
HTRPREZS(RESMHMPAAA) HEF
F5 52, HVS - 100 B K i B R H 2% B R BESL T 3w
MEREHREM . % XAD - 2(HEL N 50 g) K
EHBEE(FSem ,HR26.15em) B, L TH5 A
PUF X RAEHAERHEELEARRBRE
BMENAGNE P FARKETS  REREY
450 ~ 500 L/min, RFEE L 350 ~ 450 m’ , ZEX HE IR
BREAGT FLUATEAR . EERE 3K, BK
REERBASTF 13h.
1.3 REFWLE »
RBERE, AR EBEFSERB DLFEBEE
FRKEREE(Q 000 mL)KH, REWEE XAD -2
BN PUF RO 318 MR BER8 B , i A0.50 mL
R, FRAEZEBRARREP BETHREZ L,
MA1500 mL V(EEC4E): V(RE) = 1:1 0B H
WRE16h ML E BREEHBRE LM S0 g LK
WBRABIK, RGN CABH K-D WEHLA S
mL, BH 30~ 40 CHKBFRHABMENKENTF1
mL BHGHECHKEAE | mL, #1510,
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Bt MR EUTFA) 1 mL F WL 2 ~ 3 mL/minfE B

BAAEF, A 16 mL FCHAERM | min; HEE
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mL YR G MR BUX TR A B BUE B R
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BABRAEMARNE B 8K 5 F B K
B K (2B H EH(DIRE . EHF(KIKE.
#FH(a]tE . % H (2, h] B . EH g, h, il . HH
[1,2,3 - cd]BE . W& H 55 B B335 15 Wk BE 18] B9 A %
REN 0.997 ~0.999, B AKX 5 BR K 50 pg~ 1 ng.
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Table 2 Gradient program of mobile phase
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33 67 1.5
5 33 67 1.5
32 100 0 1.5
45 100 0 1.5
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Fig.1 Distribution of PAHs in the particulates
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HRER, p(PAHs) B KB AER B
AR TIEX H 459 ng/m’ , BFEN P+ BT R A
B 14 R HRRBREANGEAERX (278 ngm’) , R
TR ERAN IS ELAERBEX&/N(130
ng/m’) ,BNERFRNP+F=ZREREN 4F.58E
EEKAUAREE—WARR, RTFENERE, B
B35 Yt 30 XA o H .
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Fig.2 Distribution of PAHs in different periods
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200149 AABREBRMEGMNERE
A Xp(FE) B, N 54.4 ng/’, p() BAK, K
2.32 ng/m’; B X p(PAHs) K 278 ng/m’, F
p(FEFH[altE) § p(PAHs) B 4.91%,% 13.7 ng/m’,

R ERIRHEE (10 ng/m’ ) B 1.4 5. L

B0 (BB, N 107 ng/m’, p(F 3 [g,h,i]13E)
BAK, W 3.12 ng/w’ . B o(PAHs) 4553 ng/m’, H
Fop(EH(altE) & p(PAHs) I 3.11%, K 17.2
ng/m’ , R ERIFHEBEN 1.7 £5.
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BB A M5, B % PAHs IR B KB (045
p(PAHs)) ¥BAFHX, ZFBAMILEYRY,
ZMHK 83.7 ng/m’ ,HRBABRERAKM 5 5.
MEH[b)RBM % (o, )M B RFREE L
FHRE, BAZEN 34.8 ngm’ , HRNFRRKER
BB 4 F(LE3).

RENEBESARHEL, MEERB KK N,
pH)BB A A XA 5K 56.1 f 2.32 ng/m’, M
ERGE 242 FRALEY (NE, FH (g, h,1]13E) W
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B4 514 2.84 1 3.13 ng/m’ .
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Fig.3 Distribution of PAHs in daytime and night

PAHs RIEJISHE™E, FREZ—AIfEREWME
HWMEIEN . EEAE L, AR EWMETR,H
WA AT AAT S . i 3 W] 40,2 ~ 4 37 PAHs B [A) &
BATFHAX,M 5% PAHs I R B X K F &K M;
()W B R, N 107 ng/m’ , KB REHE 5B
RHEMBEFN BRI EY, ZEHN 83.7 ng/m’ . 5
SCERRTE 56 F 56T ZE e 3 3K PAHs(IN%5) RO &
AFHEME,B5~6 PAHs WHE B D FREE
HA—FHY  HBRRE LR B E R R
BT HX,BHA PAHs HIAAZ .

2.4 PAHs SHEE

R3FETEHAS LI BRT AR ES S b
p(PAHs) I EL R . 3K 3 W 40,1999 FE K F b 5
WA B AR EBMAETE X p(PAHs) 2 109 ng/m’,
f&F 1980 4F H b3 b X 1 1982 4E X F L 5 £
Ff R B R K F 1984 R KR HX , 1991 £ L &
BOREFOHE AR T, 1994 SF L 9 KA N 1988 SELFH)
BABEBET 98 FEFFSH ILR; 5
1991 £ Z ) Augusta % B SMR 1 £ 335 B A5 R K
T,
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Table 3 Comparison of PAHs levels in Beijing with other cities ng/m’
LEWER
REEH A K #E 6] 3% 3 (k] #F %
& ) ¥ B %K # R : LIRE RE (% HE EFL BT PAHs
FERBER] 1980 £ 219 86.2 24 112 500 1600 793 3584
KA 1994 % 12 A 2227 1099 332
B x 1988 EL % 0.8 35.1 4.2 2358 249.3 152.6 116.6 794
AEHEE 1984 4F 2.15 27.66 301.4 61.82 261.7 210.9 108.5 161.6 175.7 75.55 90.1 1471
JeE B LR 192418 126.7 212 246.2 543.3 152.1 164.6 61.1 69.5 15.7 131.6 1532
1 4 7 (10 1911 A 354.7 626 m 165.5 1215 184.3 2916
g 1991 4¢ 472 316 & 67 133 123 1.8 3.05 1.66 1.78 1.06 160
Stevenage! 2] 1991 4 3.61 202 437 3.5 755 572 111 208 1.2 127 0.6 3.2 93.9
Kosnica! '] 1990428 4.3 18.02 155 1.93 2.6 1.2 715 6.8 3.0 1.2 9.67 1.9 127
Augustal ) 191 4 % 7.29 11.64 16.04 38.12 18.06 16.28 5.62 23.31 6.24 143
FRHI LR 1998437 125 2 512 429 4.1 25 351 285 101 3.7 4.5 4.1 307
EEHAEBERD 199 %H%FE 2.1 1.68 0.07 7.63 7.79 9.16 21.46 32.44 8.88 10.99 4.66  2.69 109
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B TR BB R (o, ] B EFIEEI (g b, i 13 A EAHI1,2,3 - od] .



20 » % B ¥ B % $20%
3 & 22—26.
(6] XHE, DKk, THEL KATELHEHRFROTH

a. AR ER+ 2 ~4 3F PAHs KEA 4
ESHMF,5F K 5 FHLL ER PAHs F B8 BOR Y B
B

b. REBHSHESF PAHs T RINE, BIUE
HLER , SR FE GBI, Bl PAHs BHERLE .

c. BEHEF(ENERTE, BIERG
HER B EYR .

d. BREMERREEFT,BFEER PAHs 153
RHREHNAEZR.

e. WEFHSK P PAHs W RBE LE AR
BRTHTE,BEEAN—EETRE.

SEXH: ,

(1] E36, B0 B4, S LRT0ERDKTHRY SN
EHR(D)—KKFRY P ERF RIS RBME(T]. 3FH
PHEBF 9T ,2005,18(2) :43—47.
Wang Wei, Yue Xin, Chen Jianhua, et al. Pollution property of
particulates in the air at the traffic crossing in Beijing part IIl :
pollution property of PAHs in the particulates in the air[ J] . Research
of Environmental Sciences, 2005,18(2):43—47.

[2] ARR.T4E.LZ8.%. ERBRAKSTRABEY P
BIFRATAFE] . FFHEBEW ST ,2004,17(5) :10—14.
Zhou Jiabin, Wang Tieguan, Huang Yunbi, et al. Distribution
characteristics of polycyclic aromatic hydrocarbons in inhalable
particles in Beijing[]] . R h of Envi 1 Sci , 2004,
17(5) :10—14.

[3] E#, KFD, Wi, RAEA =S+ PAHs WIERRR
RBRRBIFMNI]. FHAE, 2003, 24(1): 136—138.
Wang Jing, Zhu Lizhong, Shen Xueyou. PAHs pollution in air of
coke plant and health risk assessment [ J]. Chinese Journal of
Environmental Science, 2003, 24(1): 136—138.

[4] T, K. ZHRFRIBRSHEXRI]. MREFRHER
', 1996, 6(4):53—56.

Yu Xiaoli, Zhang Jiang. Pollution by multiring aromatic hydrocarbon
and its preventive treatment strategy [J]. Environmental Protection
of Oil and Gas Fields, 1996, 6(4) :53—56.
(5] %R, FBE, KAk IRBRRKFEHRFTEERXE
' BRI, FELE, 1983,2(4) :22—26.
Zhong Jinxian, Li Honghai, Zhang Fengzhu. Correlation of
polynuclear aromatic hydrocarbons in the ambient air in Beijing City

{J]. Chinese Journal of Environmental Chemistry, 1983,2(4):

(8]

[10]

[11]

(12}

[13]

[14]

[J]. SRBRAEHR, 1996,4(4) :54—57.

Liu Ruilian, Ma Xilin, Ding Zhonghua. Analysis of polynuclear
aromatic hydrocarbons in the ambient air in Datong City [J].
Advances in Environmental Science, 1996,4(4): 54—57.
HKithgk, XIB . RMBX KPR R EREVY K 6 -
BRiATI]. Bi,1991,9(4) :236—241.

Zhang Shisen, Liu Yong. Study on complex organic compounds in
airborne particulates in Chengdu area by gas chromatography-mass
spectrograph [J]. Chinese Joumal of Chromatography, 1991,9(4):
236—241.

BRE, R, KEBERSBETHIAND R
[J]. T2, 1985, 4(5):21—23.

Zhang An’ an, Liu Yongxing. Analysis of partial organic pollutants
in aitborne particulates in Taiyuan City [J]. Chinese Journal of
Environmental Chemistry, 1985, 4(5):21—23.

WFE, BET. EEPRNBRERKKEFHFRHITER].
T4, 1984,3(3):32—35.

Jiang Hengyuan, Zhao Zhiyuan. Pollution of polynuclear aromatic
bient air in Beijing [J]. Chinese
Journal of Environmental Chemistry, 1984,3(3):32—35.

BEE, BEX, S%YE,. % FHEFTAKTEHRER
M TARI]. FHBE, 1993, 14(5): 79—-82.

Gao Chunmei, Ruan Yuying, Feng Shenying, et al. Distribution of

hydrocarbons in Zhongg

polynuclear aromatic hydrocarbons in the ambient air in Huhehaote
City [J]. Chinese Journal of Environmental Science, 1993, 14(5):
79—82.

Halsall Crispin J, Coleman Peter J, Davis Brian J, et al. Polycyclic
aromatic hydrocarbons in U.K. urban air[J]. Environ Sci Technol,
1994, 28(13) :2380—2388.

Eskinja I, Soljic Z. Sources and fate of polycyclic aromatic
hydrocarbons in ambient air of urban and rural croatian sites[ J].
Intern J Environ Anal Chem, 1996, 63(4):251—261.

Librando V, Fazzino S D. Quantification of polycyclic aromatic
hydrocarbons and their nitro derivatives in atmospheric particulate
matter of agusta city[ J1. Chemosphere, 1993,27(9): 1646—1650.
WD, TEH. BRTAKPERTREFREZ LR
#(1]. PEFFELEW, 1999, (FH): 55—59.

Tan Peigong, Yu Yanbin. Study on pollution degree and variable
regularity of PAHs in at area [J].

T ar, 5 H inod
pheric envir in Qing

Environmental Monitoring in China, 1999, {suppl) :55—59.
CLESTS



