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Distribution of Polycyclic Aromatic Hydrocarbons in Surface Soils of Yinchuan Plain and Surrounding Areas
LI Tong—chao, LI Wei, YUAN Chen-yi, TAO Shu”

(Laboratory for Earth Surface Processes, College of Urban and Environmental Science, Peking University, Beijing 100871, China )
Abstract: The emissions of polycyclic aromatic hydrocarbons (PAHs) can result in contamination of soils and agricultural products. In this
study, 37 surface soil samples were collected from Yinchuan Plain and the surrounding areas. Sixteen US EPA priority pollutant PAHs were
measured individually to address their geographical distribution pattern in soils. The total concentrations of the 16 PAHs varied from 17.2 to
1 199.3 ng- g™ with arithmetic and geometrical means of 190.6+232.2 ng-g™ and 125.9 ng- g™, respectively, which were generally lower than
those reported for other areas. The dominant PAHs were two or three ring compounds, typically anthracene and phenanthrene. The isomer
based source apportionment suggested that the PAHs were primarily originated from combustion. Uneven spatial distribution was observed
with relatively high concentrations found in the north and south areas and relatively low in the east and west ones. The spatial distribution
pattern of PAHs was associated with that of emission sources and soil total organic carbon(TOC ). The concentrations of PAHs in crop-
land soils were much higher than those in grassland and sparsely—vegetated land soils, likely due to high TOC contents in the cropland soils.
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Figure 1 Sketch map of 37 sampling sites

PR IRFE R . LA 10 Comin™ (R THE 2 110
C,RJ57E 110 CTFREF 10 min, $EBURS H) 2 H R
JR AR AE 37 CHKI P HeR, 28 %, Wi 2 1 mL, 42
WO 225 SCHR 5 37, Wi Wi s ik I -2 Ak R )22
Mkl JZMTHENRL | em, RAITBIESEA, AT
o] FIFE 12 em A PESEARER (12 om (P PRI AN
1 em MYTCKBRIREN . KL Bk 4a b m A JZ i)
A 10 mL E S ReikvE , FELWDER . FH S0 mL iEC
Bt 5 @ BRI IR A A, WA Uk
JBR . EMEVRAE 37 “COKI TR, 28K 2 1 mL, B
FIFEALBOE G Re)a, A 50 L ¥k N 4 ng-mL™ [
MR (ZE—ds, —%0UE-d i, Bl—dyo Jai—dp FldE-dpn) o K
FEMERS AR, B S RO -4 CUkAE h
e

JIT A T Vel Y 28 EER 78 1R ) ) o A i), 4
FFE TS ATk o 4B aliak i 4801k 57 (100~200
H)7E 450 “CK5BE 6 h J= 130 CRiEAL 12 h, i 43
BN 3%y Atk 3G 2h DL b, IECHERI 12h J5
Bkt A HTEimEREN7E 650 CHA5bE 8 h & H .
1.3 MEFE

K AR 83 - 5 3% 1 A A (2 $E 42 GC6890/
5973 MSD )3 #ril %E PAHs, i 2514 . HP-5 MS 30
mx0.25 mm EHNE @IEFE; B8R4l He L HERTE
0.03 MPa; A3 #EAE Ty =X, #EFE & 1 s 90 46 A Ui
60 °C, LA 5 C-min™ FHE £ 280 C, ff4F 20 min £ 4
asE it . HERYI 4 16 fil US EPA {45 PAHs: 2%
Naphthalene(NAP), & ji& Acenaphthylene(ACY), &
Acenaphthene (ACE ), % Fluorene (FLO), 3E Phenan—
threne( PHE ) , B Anthracene( ANT), ¢ 2 Fluoranthene
(FLA), B Pyrene (PYR), 7 3t (a) B Benzo (a)an—
thracene(BaA ), Chrysene(CHR ), 253 (b ) %% & Ben—
zo(b)fluoranthene (BbF ), 7% 31 (k ) %¢ B Benzo (k )fluo—
ranthene (BkF), 7 3 (a) ££ Benzo(a )pyrene (BaP), —
7 31 (a,h) B Dibenzo (a,h)anthracene (DahA ), i 3
(1,2,3-cd)EE Indeno(1,2,3-cd)pyrene (IcdP), 2K Ff:
(ghi)3E Benzo(g, hi)perylene( BghiP ), Jfiii 444 EI Hi,
BUR 70 eV, JE VIl 45~600 amu, £i73 2% #1288
VIR 230 Co R B 7RI (SIM) AR, Y
bridiE & TAE.

+HER) TOC % & DL TOC 2 #r % (5 HE TOC -
5000A ,SSM-5000 [#l {4+ 25 )l 5E
1.4 FREHEH

[ ALY 20% 4% & LA 100 ng 2- Uk



2138

PSSy 3355 1114

R IR —d g TR AV TRE R R ISR AR R
Y, WP EDCRES 80 0 TSGR 5350 62%+9% 1
72%+15% . BHLFE AL BRAG R, IR1 7 A R,
BRI SR B A T A RS, $ M 18] A $R B Ak it
i 55 SRR i [ B A3 B, R DA S 28 91 S R S 3 2.
ATER T BEHLAM B REA 1 309%FE 5 il 5 -
TTRE TR Z RIS 53 R ECH 10%~45% ., 53K 5 1%
AR R A 0.85~7.0 ng- g™,

2 #REW®R

2.1 18 PAHs 8 HMSRIESH

F 98 DI b i A R U PAH R B2 495 X £R0E
55341 (Kolmogorov—Smirnov £ 56, P>0.05), [A It , 48
JIE SR 110X - HEeh PAHSs 0 JLATHI 1y 125.9
ng- g JUTHREZRE N 2.4 ng- ¢! T RZHOCHIE
W FE AR, 7 (58 b ABF RT3 T SR
DXs b 1+ 3 PAHs SV B2 9 SR B{E bR 22,
190.6+232.2 ng- g, VN 1214 ng- g, K ZHT5
AR B GE T R WLER 1. BORIPRE2E R W], BFAE

% | EHFRKRELED 16 7 PAHs iREHXGITE
Table 1 Statistics of concentrations of 16 PAHs in surface soils

from 37 sampling sites

R SRR U YA SRR foe MBS i

IR {E/ng-g"  ng-g’ ng-g”"  ngrg’ ngeg! ngeg!
NAP 14.6 174 93 951 09 88
ACY 12 0.9 0.9 46 03 10
ACE 44 34 3.6 181 L1 36
FLO 10.0 5.6 8.7 314 23 89
PHE 51.1 429 390 2242 7.1 380
ANT 94 59 73 222 05 86
FLA 227 345 132 2030 05 151
PYR 19.1 39.9 91 2441 01 114
BaA 8.4 19.1 27 1076 00 24
CHR 13.3 262 15 1050 00 37
BbF 10.3 16.0 45 630 02 46
BkF 9.4 18.0 40 983 05 34
BaP 6.1 14.1 19 793 03 14
TedP 44 8.6 20 452 04 17
DahA 1.0 1.7 0.4 75 00 05

BghiP 52 9.2 2.1 368 04 17
SumPAH,;, 30.1 26.2 237 1465 61 234
SumPAH,,;, 83.2 74.1 618 3671 90  57.8
SumPAH,,,, 60.6 113.7 257 6180 08 243
SumPAHs,,, 11.5 23.8 45 1288 08 34
SumPAHg., 5.2 9.2 2.1 368 04 17
SumPAH16  190.6 2322 1259 11993 172 1214
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ZIAIAHZEHEE A eI E S BRAERE A5 23, F
PSSy BT 20 A K B, 0 172 ng g™, 1%
RSN TRCL L OIS LY DS 2, e B0 8%, BR
RSN LT NETE S S B BERE R 3,
AT FUBR AT, W BE S 1 199.3 ng g™ i M B T
R FE S B Z IR R, A ZRTE S 2

SMA B AR D R S8 i b X 38 b PAHS &
B, 5 EMNIMASCHRIE A, % XN PAHSs Y
EF IR R i s X Y g™ 1700 ng- g™, 62~31 900
ng-g” G FifEdt 54 MR 16 Fh 2058
g X I (325.9 ng- g™, 32~1475 ng- g™, H 37 A A
BT AL 40 MREA L 16 A PAHs) LR 35 [EP(976 ng- g,
40~14 100 ng-g™, F 3 4hidt 201 A, 14 Fp
PAHs ) 13§ 22 BE b 1( 213 ng-g™",70~737 ng-g™",
Pulawy #1X 72 A~FE £4, 13 Flt PAHs ) (kB 5 5 3 1)
(167 ng-g™', FAFFHAL 27 ASFE A, 16 Flt PAHS) |
i [E2(158 ng - g™, 18~2450 ng- g™, 4 75 4 5 4t 226
ANFERL, 16 B PAHs Wk BEHEIE , 5 T i i S b X+
3 41.0 ng- ' 1Y 16 B PAHs o & = PIAIAL T 30 b
X A 2% [ 2 A 14( 129 ng g, 12~380 ng- g™, Il 7 J& i1
30 4MFE AT, 20 Al PAHs) B PG 12 D1 225l 5E9I( 118 ng -
g, 7~390 ng-g IR JE 1 18 /MHF 5,20 Fl PAHs),
B TR B T LR B AR GB 15618—1995
AL PAHSs YR AHDCHRIE , A SCS 5 faf 22 % 1 4%
t PAHs BIEBLAIIEM AR AE", BFFE X 38 + 8 PAHs
HAREARTE L 0L 2. W52 5 KW PAHs B
FLA, Yk PHE F1 NAP, HAEW) R HEFR 1
15%LAT , ANT 75 A S A HbR

e PAHs SRR FE 22 [] 19 79 dgb 25 AH G (P<

2 RIFREEHMX LR 10 # PAHs FBIRIE SR
Table 2 Percentages and times of 10 PAHs exceeding the

standards in surface soils from studied areas

2 Prifeng g HpR R bR
NAP 15 24.3% 6.3
PHE 50 35.1% 4.0
ANT 50 0.0% —
FLA 15 51.4% 13.5
BaA 20 10.8% 54
CHR 20 13.5% 53
BKF 25 10.8% 39
BaP 25 5.4% 32
IedP 25 5.4% 1.8

BghiP 20 10.8% 1.8
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Figure 3 Composition profiles of PAHs of different rings from

different regions in China
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Figure 4 PAH isomer ratios in surface soils from studied areas
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surface soils from studied areas
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Table 3 Comparison of PAHs in cropland soils from studied areas

with other regions in China
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Figure 7 Composition profiles of PAHs of different rings in three

land types from studied areas
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