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Distribution Characteristics of Polycyclic Aromatic Hydrocarbons and Black

Carbon in Road Dusts from Typical Cities of China and India

PAN Su-hong'**, ZHANG Gan’, SUN Ya-li’ , XIE Qi-lai'*

(1. College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 2. State Key
Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China;
3. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Guangzhou 510640, China; 4. Key Laboratory
of Soil Environment and Waste Reuse in Agriculture of Guangdong High Education Institutions, Guangzhou 510642, China)

Abstract: In order to investigate the distribution characteristics of polycyclic aromatic hydrocarbons (PAHs) and black carbon ( BC)
in road dusts in typical cities of Beijing, Shanghai, Guangzhou and Wuhan in China and Kolcata in India, samples were collected in
urban roads during Dec. , 2007 to Feb. , 2009. The total 16 PAHs concentrations in metro cities from China were 2. 30-22.2 pg-g~',
which was dominated by FLA ,PHE,PYR,CHR ,BBF and BGP. PAHs contents were in the range of 4. 85-30.5 pg-g ™"

India, which was dominated by NAP. Higher levels of BC in Chinese cities than India city were likely due to different power structures

in Kolcata from

and consumes. The correlation between PAHs and BC showed different characteristics in different city, which might be reflected diverse
sources. Diagnostic ratios demonstrated that the main source of PAHs was from the emission of vehicle, and coal combustion is another
possible source.

Key words: China; India; road dust; polycyclic aromatic hydrocarbons (PAHs) ; black carbon (BC)
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a0 T RTE L R B B (A IR 4525 R A T Ik
(eSS RO TR SR JUTE =Wl 2 e JUNE Wb ) |
YERRAE T B 2 KR L 8 7K G, R 5
H AR T. AR SCR S B A T 1 32 T 5567, DA
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AWFSEI E T 35 E EPA A 16 Ak s
PAHs[ Z8 NAP & ACE . — 4% J& ACEY.%j FLU 3
PHE |74 ANT . %¢ & FLA . TE PYR % Jf (a) B BAA |
B CHY ZEJ (b) 268 BBF EJ (k) %9 B BKF % Jf
(a) € BAP EiJf(1,2,3-cd) € INP, " ZEFF(a,h) &
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HIIIA 5 FURAR Z 3555 48 (25-d8 . & E-d10 k-
d10 J-d10 FdE-d12) IR G, GC-MS M 5E. [l
TR 64% £21% . 19% +18% . 92% +11% .
113% +25% 1 101% +33% . fic 445 5 44 28 [ %
RAE. SR8 7 vk WSCHR[ 2]

BC (3 Mk W SCHR[ 6 1, 10 mg A4 1] HCI
PEATTAL B SR J5 7E 375°C 1 S 8 o im# 24 h,
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6.88 ~32.6 pg-g A B AT AR AT
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XAk 205 e AR AR AN M, AR A 5 5 — |
SRR R K E R E 5 B EE T PAHs %
2.1.2 PAHs W4 AR

i 32 I T A E 22 DL FLA | PHE
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Fig. 1 Relative distributions of PAHs in road

dusts from different cities
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Table 1  Concentrations of PAHs and BC in road dusts around the world

IR SRAEIR A (4F) N z:PAH/pdg-g’l BC/mg-g ™! SCHik
B, 2002 ~2003 65.8 [11]
24 RE 1.1+0.8 [12]
g, E 2004 6.88 ~32.6 [10]
R, B A 2005 45.8 [13]
P 2005 0.05 ~2.61 [14]
dbnt, 2006 0.82~10.6 [9]
HR,EE 2006 45.8 ~112 [15]
Jbmt 2007 10 6.71(2.85~22.2) 19.5(11.8 ~27.7) PN
g 2008 8 5.11(3.44 ~6.85) 7.09(5.46 ~8.60) AW
T 2007 13 6.23(2.97 ~21.8) 8.25(6.11 ~14.4) NG
X 2007 8 10.5(6.20 ~13.4) 12.6(7.39 ~23.8) A5
AR 22 2009 10 11.2(4.85~30.5) 6.41(3.65~9.22) PN

1) R BT FIR T (fe/ M ~ e fE)

AT PAHs 78S R0 A 1R]AS 5] 9 40 BT b 2 45
HRARY i PAHs #E47 HLAER, & B R AUk
YrrhEE R SRR NG N ETY . R R
B v T A A Bl T AR I = ) R BRI 2%
S, — LB LA T8 XA AR, B0 AR 4
Wokr b FE RSP RS UIRE. WAL & LAY A
W= R RBEMZE SR, EEREDISIER
T, 5 T R 47 2 LA A I 2 Kk g 1, T
FERS A IEA T 58 0 A0 B, Fe 28 h 15 1 1
FHPEITRE. R, K SE R IRt 2 45 PAHs $x
LTI AE B 1 LA ST T PR 9 PAHS
SRR, A b J5 a2 At 2 B 5 5 TR K ol
VEAE AL IE R T R AU R & PAHs fb A
YIS R AL 2 1 I3, DT o5 | R 22 i v AN T
FRARI 53 A FFAE.
2.2 BC 7EIRTTHE EAE A A 40 AR R AE

BC 7Ef E EZ T A S =IEH (% 1)
H5.46 ~27.7 mg-g " A T BB 5T 45 R 5 4] Bk
G0tk Rl T SRR 222 e BC M
FEAF Y, {328 17 T 3k T 2 el B0 DX S5 - 4 v 1) 5
. X2 SRR SR T BC B R A3 A R E
FIT 2 N R i sh 52w A [R] 3 T 38 BBl b BC 9 &5
2 A2 R H A A R RS S U5 1 5 ) L
BN B TAlL AR S B BE N R 4528 BC VR 3
Fl(#1)73.65~9.22 mg-g~". WK EF&, /R
K5 BC S I T BT, v B B T AR TR
ANTR]. B W S AN D B 45 LR Y oA Sk ek
F, 03X £ AR Py R REHE iR Y BC B AR A BE R
/0TI T T A LR B R A RE VR 28 H R RE AR
Iv] - ] Al BRRHER S 10 A TR AR X /0 e T 3ok

2.3 PAHs 5 BC AFHCHE

PAHs 5 BC 1Y 3 R IR ¥ J2 SR e ol B2 vp 19 il
TP, BC H TR RS F0 I B AR A L R AR,
RERE B MLTS e . LA R 5T R BC 5 4
FULB 9 PAHs A R4 BRI S PERY | F57R M
HHA BRI

FHOC AT 25 S 3 B, 3 T 3 % 15 2 P ) PAHs
5 BC TCAHKAE(n =49, P >0.05) . (HUF: N FF—A>
W AT EAR AT, W] LA & BRBE 2 kT AN T
H PAHs 5 BC WA XMW LA R, PAHs 5 BC
M EA B EEME(n=13,7=0.77,P <
0.05) , MAE T IR JC W E A (P >0.05) , 31X
A RER A AT PAHs 5 BC AR IEIATA , tn]
REZ T Y EAL 2 A [R]. #H L BC, PAHs
AR Rz, KRN Sl s & AER 55, N
KRN ZIREE. A AN BC HIPE AR A i kg ,
WFFEIAR BC 215 M, — M1 00 N A& & A fh2
AR PAHs BOARER AN ML & 40 2o AN ) 1)
TRIZE R R R B, ¥R M RGR, &) B AL
fift, I H. PAHs 7E5 09 AH 22 18] (1) 43 P SF- i . 52 5]
WEE WREE KT A I R R SR R 1 5 AN
[+ BC™ . B, PAHs (UM HHR 2/ 5 BC A B HY
TR FLBR K/ INF B 2 VAR OC | B HL o B
EARBBNE A Z AT, 3 - BC 5EYN & Ed
AFETELME D ZR. NI 45 PAHs 78 3% 7 38 [ 5 2k
t iR AN E T BC YR,

WAEdE st RAERT G 1 11 A7, BARIA K 5|
SR RS , (H XU g5 A, HLIE (b 5T 368 2 B i —
A IE SRR e st T sk, fr b S8 T
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P T30 T b AL R SR BRI A AN TRD AN [ 3k
i Z [8] PAHs (975 Y A T 22 50 1. a0 ki g 2
H PAHSs J2: 7 B R R AR PR A 3 ] A R0 A
W BT KR PAHs £ E SR T HLsh 4 B < HE
JEC A TR AR T PAHSs (14 S R IR AL
SERAMBME L Jb 5 KRR S R
2R PAHs W2 DABRBE SR UE o 221220 FI ] PAHS
REOEAL A W Lo 0T DL HOR IR e iR it 5% 2
H A P22 19— Fl PAHS YR M7 785

LMW 3& 3 3RLLUF i PAHs 1654, HMW $584 2
KU BRI A Y, LMW/HMW > 1 ACRMA A, <1
AR H . B/ (B + 9E) (ANT/178) , 3 % th
ol SC iR FH A 0 0B 3k i R RN BB TR AR TR T, < 0. 1
R, >0. 1 WIS R ) SR . B /R 45
AN ARBIEGE R ITE SRT 4RV AR T IR R A S R
PO 2). IN/R 4% BT NAP (5 % (i, 15
LMW/HMW () FEAE > 1, {2 an R [A) i 25 & ANT/178
8 EE AR, 07 3%t 2 AR B PR 0 R A

3.00
L JE
o O Lif
< A TH
2.00 | A m &
§ ) o < MAREE
=
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L
L o & A D
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Fig. 2 Plot of ANE/178 ratios against LMW/HMW

ratios in road dusts

BAA/CHR .BAP/BGP . INP/BGP 1Y LV 18 22 % #%
FHARFIBTALEH 2 LA B AR SRS B AR T AR
2 A UL, &I Y PAHSs SRR FEOEVEAE T LB 4R
LR LML N, o /e BAP/BGP 1 FLAE P, BRI
AT | i IR &2 ST W DT AR T — Aok
U5 T IR E R SBRRDAT — 53 1 DT

KA 3 R A+ b iy PAHs BF 58 %
8200 b7 M IX I T PAHSs i 2 1 o P e B A
J7 MK ey, ST L AR A R R BB

*2 fHddh PAHs WLL{E

Table 2 Diagnostic ratios of PAHs in road dusts

) BAA/CHR BAP/BGP INP/BGP
RIh % 0.28 ~1.2 0.3~0.4 0.6~1.5
KR 0.17 ~0.36  0.46 ~0.81 1.30
s 1.0~1.2 0.9~6.6 1.09
oy 0.7 5.10

R AR 0.93

des 0.44~0.72  0.82~1.07 0.83 ~1.08
i 0.52~0.64  0.89~1.15 0.90 ~1.09
I 0.39~0.66  0.51 ~1.08 0. 66 ~0.99
iw)'d 0.49~0.70  0.73~1.02 0.84 ~1.04
IR 252 0.52~0.75  0.86~1.47 0.88 ~1.08

SN P E DT 2 s ) 22 2 B S ) AR A T AR
RS PP BT A2 Y PAHSs ¥ (LA E 8 1 0 EYRE S O %
A R LA ERRAE, AT BB TR A% T 2 A0 A
AR ILFEVEHT, LS BEARA A T
B TR AY PAHs A ] REHE 22 M 32 12 THL3h 2 5%
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