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Characteristics of Selected Heavy Metal Pollution in Suburb Cropland, Jinchang City, Gansu, China

DING Hai—xia, NAN Zhong-ren, LIU Xiao—wen, LI Yuan, WANG Sheng-li, QIN Song, ZHAO Zhuan—jun

(National Laboratory of Western China’s Environmental System & College of Resource and Environment Sciences, Lanzhou University,
Lanzhou 730000, China )

Abstract: The contents of toxic metal Zn, Ni, Pb, Cu, and Cd were investigated by sampling the topsoil(0~20 c¢m) from suburb croplands in
Jinchang city, and the possible origination of pollutants speculated. The resutts indicated that the metals studied had obvious accumulation in
suburb cropland. The geometric mean concentrations of Cu and Ni were higher than the critical value of second grade in national soil environ—
mental quality standards, but the levels of others lower than the standards(GB15618—1995 ). The correlation analysis indicated that there
were markedly significant positive correlations between Cu and Ni, and between Pb and Cd. As for Pb and Ni, there existed nicely significant
negative correlations, and the same with Pb and Cu. The results from factor analysis suggested that Cu and Ni in the soils studied were mainly
originated from industrial and mining activities;and agricultural activities had the largest impact on the accumulation of Zn, Cd, and Pb. The
potential ecological risk assessment showed that the risks of Pb and Zn were on a low level, but Cd, Cu, and Ni existed different degrees of
risk. The order of potential ecological risk was Cd>Cu>Ni>Pb>Zn.

Keywords: Jinchang city; resource—based city; cropland; heavy metal; origination; potential ecological risk assessment
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Table 1 Descriptive statistics of heavy mental concentrations in

suburb cropland of Jinchang city(mg-kg™)
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Table 2 Pearson correlation coefficient of heavy metal

concentrations in suburb cropland, Jinchang city
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Table 3 Factor analysis of heavy mental in suburb cropland,

Jinchang city
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Table 4 Indices and grades of potential ecological risk assessment
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Table 5 Frequencies of potential ecological hazard coefficients

about heavy mental in suburb cropland, Jinchang city
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Figure 1 Statistical comparison of potential ecological hazard
individual cofficient about heavy mental in suburb cropland,

Jinchang city

XA M5, 35 4 Jm 07 e A A8 KU 18 2]
R S DL B KT IR R 2 Bl Y 235 i B AR L )
P AT, BN G AT TEAR A A
10 ANRE A5 (7 BB Y 14.8% ) 1 T 43 8 YA AR 25 KUK
SRR TEEAT XA S B T R ET o
BE (T2 R s g zift ) s A 23 AR (i B
11 33.8% ) 1 HL 4 & VA AR AR KU S5 90 s T EE K
- X RERE AU 3 A AR HARE ST TE AR S
B33 40 T H B2 LU K, BRI TS TR AR e F a5k
A 1 s .

40

'1"‘1-.-._

8.00 110,00 22000 330.00 44000 -
IR TS YR AR

B2 €EMiBRETEECEBBEESEEREIB S HE
Figure 2 Frequencies of potential ecological hazard indices about

heavy mental in suburb cropland, Jinchang city

2L U B 2 A B TR AR A KU K A
UHTFTRAEX 68 4> LI A RAEALREE T 10 M
ANZERERN . T S B R R YT RN Cu
FING, - RHHRAT TR A /N2 X PR OC R 19 35 AT
TIRE , S HrGF/ DR T Cu NI (-2 &5 &



5527 545 6 1) AR

B

¥R 2187

Sr9°M 9.37 mg kg™ F1 3.57 mg kg™, Cu 4253 i
LR MY Cu WIRE(E 10 mg-kg”, HATHE R
i DAERRMETIA A Ni MBRE(E, S H A FEGR R
TAEFREN BRI 0.3 mg-ke™ )] LIE Y, AN YR 5L
YT/ N R R NI RO A . TRV AR
A AR Ak T B KA T i T S T R A A
INEFPFAEM T Cu Ni 1 & 53 A F] T 11.64 mg-
kg™ #1547 mg-kg™, Hor Cu & O T &S
Cu FYFREAA , Ni 19 & B T FH4ME o 7T UL Y b
IO AFAE—E RTERTE RS , 7070 b XD HZ T s
FFAHBT ) TR CEF R TR R, IRA
PRI, S A] BE 230t AN AR i 1l — 2 (R 52

3 #ig

(D& B TR H v Zn 198 B8R 25.07~
697.32 mg-kg™', Ni [ & 5 F 2 30.72~1 355.51 mg-
ke, Pb B9 & &L FE N 10.01~62.66 mg kg™, Cu Y 7%
7 h 24.25~985.40 mg kg™, Cd 1Y & & 70 [ Ky
0.043~0.912 mg-kg™. Zn \Ni .Pb .Cu .Cd iX 5 Fi# 4 )&
TCE MBEATIE U E AT A & T H N
I A, P Cu NI LR & A i T
KT HEREE i b, REUG YA A M

(2)AH MRS T2 Cu 5 Ni,Pb 5 Cd a4
W5 B EEAHSE P 55 Ni Cu 22 [H] D) 5 5 2 f A ¢
K F AT B 25 Sy AR5 IX 3R 2 4% B 35 TP %) Cu A
Ni FEORIET T M5 5l Zn . Cd . Pb NI SR ET
gl A== 8

) WIEA S KB PG R, B2k — 21 ) 1 ek
SR 4 B AR A SRS S A ) T R LA K
s WA FH BRI R EORE , Cd>Cu>Ni>Ph>
Zn, Jot Cu Ni fl Cd fE7EAN )RR B A e AR S
F,Pb Zn X AN T ER 1V LE AR S XU I 2 ik T e
TRV o FFTA ST A B AR T
KA 7 (1 RIS, 7 3 ek e - S0 22 A, P i 4%
il 49895 e A AR IR AR A 7 o AR A R
Pl e A L, X LA T R A A 77, SR B — 2 1Y
R TIE R

S 3k -

[1] ZHam, PRI, AE Mk, 4. RES DI TT A H 4 4 Jm 1 i1
25 4 5 DLAL 549 51 00 SR SR 4, 2007, 27
(4).679-687.

LI Yan—xia, XU Li—chao, XIONG Xiong, et al. The spatial atructure fea—

ture of heavy metalls in agricultural aoil of mining city: A case study of

Fuxin, China[J]. Acta Scientiae Circumstantiae, 2007, 27(4) :679-687.

[2] Oscar Betancourt, Alberto Narvaez, Marc Roulet. Small-scale gold min—
ing in the Puyango River Basin, southern ecuador: A study of environ—
mental iimpacts and human exposures|J]. EcoHealth, 2005, 2:323-332.

[3] Israel Razo, Leticia Carrizales , Javier Castro, et al. Arsenic and heavy
mental pollution of soil, water and sedimentsin a semi-arid climate min—
ing area in mexico|J|. Water, Air, and Sotl Pollution, 2004, 152;129-152.

(4] SBAIRE, SR AN, Bk B, S5 A GO OHHE 8 B3 Aok
S IBVF Y A AR, 2007, 16(4) : 1144-1148.

GUO Zhao-hui, SONG Jie, CHEN Cali, et al. Heavy metals contamina—
tion for cultivated soils, vegetables and rice in the vicinity of non—fer—

rous metals industry[J]. Ecology and Environment, 2007, 16(4):1144—
1148.

(5] 227541 SRR KA TS Sy BOR AU 5 T Gt S i 42 1 F
FEDLEHT LT TR K, 2006.

LI Hong—wei. Research on the simulation of air pollutant dispelling and
total amount of pollution control in resource—type city[D]. Fuxin: Liaon—
ing Technical University, 2006.

(6] BEve 5, DRIFDG, 28k, 45, Ml 4ok iy i) - 98 7 4 i 43 A AR
SEG TRV —— LU BRI 4 5 T B[] s BB 5T, 2006, 25
(5):843-852.

LIAO Xiao-yong, CHEN Tong—bin, WU Bin, et al. Mining urban soil
pollution ; Concentrations and patterns of heavy metals in the soils of
Jinchang, China[J]. Geographical Research, 2006, 25(5 ) :843-852.

[7] Duran M, Kara Y, Akyildiz G K, et al. Antimony and heavy metals accu—
mulation in some macroinvertebrates in the Yesilirmak River (N
Turkey )near the Sh—mining area[J]. Bull Environ Contam Toxicol, 2007,
78:395-399.

[8] John M Besser, William G Brumbaugh, Thomas W May, et al. Biomoni—
toring of lead, zinc, and cadimium in streams draining lead—mining and
non—mining areas, southeast missouri, USA [J]. Environ Monit Assess,
2007, 129:227-241.

[9] Eduardo Ferreira Da Silva, Chaosheng Zhang, Luis Serrano Pinto, et al.
Hazard assessment on arsenic and lead in soil of Castromil gold mining
area, Portugal[J]. Applied Geochemistry, 2004, 19(6) . 887-898.

[10] ML 3%, SRAT IS, SRAR . AN THI X g b e 5 Ja W e AR S fE % OF

eI A HL T, 2004, 24(1): 14-18.

YE Yu-yang, ZHANG Hong—ou, TAN Shu-cheng. A study on the po—
tential ecological risk of heavy metals in soils of Gejiu Urban Areal]].
Tropical Geography, 2004, 24(1):14-18.

(1] 5K B5E, T 5™ DR LU RT3 3 4 s 5 G Rk S5 AL 1.
K AR, 2007, 21(4) :189-192.

ZHANG Ming -liang, WANG Hai —xia. Characteristics on soil heavy
metal pollution around coal mine waste piles[J]. Journal of Soil and
Water Conservation, 2007, 21(4):189-192.

(121 5B A7, sk, 22 05, A8 VREn IX 1 38 i 43 Ja 2 )48 5 S s
o PRSP —— LA U1 BUIR R A BT L S (0] A M R g ) 2
2742, 2007, 26(2) :617-621.

MAO Zhu, ZHANG Shi-rong, LI Ting, et al. Spatial variability and en—
vironmental pollution assessment of soil heavy metal in the vicinity of a

lead/zine mine: A case study from fuquan lead/Zine in Hanyuan County



2188 TFEE . 4 Bl M 488 4 m (75 YL ik

2008 4F- 11 A

[J]. Journal of Agro—Environment Science, 2007, 26(2):617-621.

[I3] TR PR, 2R HAET, I3 RKEL, S5 BT i A M L ME o 4 J 35 1 S H A3 A1
RFAELI] R A 2524, 2007, 18(7):1510-1517.
XU Li-chao, LI Yan—xia, SU Qiu-hong, et al. Contents and spatial dis—
tribution patterns of heavy metals in farmland soils of Fuxin city[J].
Chinese Journal of Applied Ecology, 2007, 18(7):1510-1517.

LAY BAC T, ATHERS, JBA 7. /NZR IS L 4™ DA T - e o 4 S V5 YL
Mr{J1 ez, 2007, 38(4):732-736.
XU You-ning, KE Hai-ling, ZHAO A-ning. Assessment of heavy met—
als contamination of farmland soils in some gold mining area of Xiao
Qinling[J]. Chinese Journal of Soil Science, 2007, 38(4):732-736.

(1515 Bt EEARERE 2L [].75 35T, 2005, 8:4-6.
DOU Xian. How far can China’s nickel capital go?[J]. Western Re—
sources, 2005, 8:4-6.

[16] GB/T 17138—1997, 3Tt ti . FFHUMIE ST W5t
JE(S].
GB/T 17138—1997, Soil Quality —Determination of Copper, Zinc —
Flame Atomic Absorption Spectrophotometry|[S].

[17] GB/T 17139—1997, 4 5 AR A 78 e W i 43 e
EIS]
GB/T 17139—1997, Soil Quality —Determination of Nickel —Flame
Atomic Absorption Spectrophotometry[S].

[18] GB/T 17141—1997, T3 Rrfy . FAMIIGE A1 8845 )55t
JCREL(S].
GB/T 17141—1997, Soil Quality —Determination of Lead, Cadmium -
Graphite Furnace Atomic Absorption Spectrophotometry[S].

[19] 275, W42 AN T3 a0 0 o 8 & bR A5 AT TR [0 PR3
Blefz2f 4z, 2002, 22(5) :603-608.
WANG Mei—qing, ZHANG Ming—kui. Concentrations and chemical as—
sociations of heavy metals in urban and suburban soils of the Hangzhou
city, Zhejiang province[J]. Acta Scientiae Circumstantiae, 2002, 22
(5):603-608.

O] REPH, S22, & A, S P E S8 TS Y BUIR S PR T ]
+ 3 53745, 2002, 11(1):79-84.

ZHENG Xi-shen, LU An-huai, GAO Xiang, et al. Contamination of
heavy metals in soil present situation and method[J]. Soil and Environ—
mental Sciences, 2002, 11(1):79-84.

[21] FEHA 5P EAAMLAL R B 340 R, 2000. 188-213.
WANG Huan-xiao. Pollution Ecology[M]. Beijing : Higher Education
Press, 2000. 188-213.

[22] CHON AR S ) 9 2 22 HON AR 2E M AL 5T P EISE T A, 2005.
452-455.

Gansu Yearbook Editorial Board. Gansu Yearbook[M]. Beijing : China
Statistics Press, 2005. 452-455.

(23] B PG . 3 - 4 2R e T 9 o 4 J 95 e M. AL BT B2 Hh A,
1996. 7-8.

CHEN Huai-man. Soil —Plant System of Heavy Metal Pollution|M].
Beijing: Science Press, 1996. 7-8.

[2415% P ML, 4 75 SR RAR T LR B T YR MR e
EZSKBEPAR (T 38R, 2005, 25(1):108-112.

GUO Ping, XIE Zhong-lei, LI Jun, et al. Specificity of heavy metal pol—
lution and the ecological hazard in urban soils of Changchun city[J].
Scientia Geographica Sinica, 2005, 25(1):108-112.

[25] Lars Hakanson. An ecological risk index for aquatic pollution control.
A sedimentological appoach[J].Water Research, 1980, 14(8):975—
1001.

[26]RILH, PR, 4 Bl T S F IR RO TR IR Al 1

G RIP TAAE F 0148 A S 2240 CH AR B, 2005,
1:111-116.
ZHAO Qin-na, XU Qi—xin, YANG Kai. Application of potential eco—
logical risk index in soil pollution of typical polluting industries [J].
Journal of East China Normal University (Natural Science ), 2005, 1
111-116.

[27] W 2sHE, £ IeEEpR. AR 4 Cd Pb As [023 [A1 40 B ik
T m& | FE IR, 2007, 27(1) :89-92.

CAO Hui—cong, WANG Jin—da, ZHANG Xue-lin. Spatial distribution
and potential ecological risk of Cd, Pb, As in Jilin black soil[J]. China
Environmental Science, 2007, 27(1):89-92.



