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Heavy Metals Pollution in Soil Around the Lead—zinc Smelting Plant in Changqing Town of Baoji City, China
WANG Li—jun, LU Xin-wei", JING Qi, REN Chun—hui, CHEN Can—can, LI Xiao—xue, LUO Da—cheng

(College of Tourism and Environment, Shaanxi Normal University, Xi’an 710062, China )

Abstract: According to the methods of field sampling and experimental analysis, the content, speciation and pollution assessment of heavy
metals in soil around the lead—zinc smelting plant in Changqing Town of Baoji City were studied based on physiochemical analysis of soil.
The results showed that the contents of Cu, Pb, Zn, Mn, Co, Ni and Cr were 31.8, 41.3, 102.6, 704.6, 14.4, 37.4 mg-kg™ and 83.2 mg-kg™',
respectively. They were higher than that of element background values in soils of Shannxi Province and China, especially for Cu, Pb and Zn.
In soil, Cu, Zn, Ni and Cr were rich in the residual part, Pb, Mn and Co were controlled by the reducible and residual parts, and the order of
transfer of heavy metals was Mn(63.91% )>Pb(60.08% )>Co(51.70% )>Ni(37.12% )>Zn(32.09% )>Cr(30.58% )>Cu(19.95%). Among all
analyzed heavy metals, Mn, Pb and Co were easy to transfer, which had higher potential harm. The results of pollution assessment showed that
the soil around the lead—zinc smelting plant in Changqing town of Baoji City was slightly contaminated by Pb.
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Figure 1 Sampling sites of soil samples around the lead—zinc smelting plant in Changqing Town of Baoji City
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Table 1 Grade of geo—accumulation pollution index
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Table 2 Physical and chemical properties of soil
B pH EQuS-em?  LOU%  xx10%mikg?  xx10%mikgl /% S pm/% 550 pm%  >50 pm/%

H/ME 7.7 100 1.1 134 119 8.4 21.9 62.3 42
RAMHE 8.8 332 9.2 178 161 12.4 32.1 69.9 14.1
SEHME 8.4 195 6.6 147 133 9.8 254 66.6 8.0
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R3 IBRESCRTESE (ng-kg!)
Table 3 Content of heavy metals in soil(mg-kg™)

LR BME BORE PHE ERE ERFNE RE W RETHOTREREN R EROTR TR E™
Cu 28.8 37.1 31.8 1.58 0.05 0.78 0.62 22.6 214
Pb 28.0 717 413 8.63 021 1.06 1.53 26.0 214
Zn 79.1 1473 102.6 14.16 0.14 0.94 1.10 74.2 69.4
Mn 665.4 753.9 704.6 16.04 0.02 0.69 1.04 583 557
Co 13.0 17.8 144 0.92 0.06 1.45 3.30 12.7 10.6
Ni 345 418 374 1.36 0.04 0.53 0.75 269 28.8
Cr 74.0 119.7 83.2 6.93 0.08 2.14 9.28 61.0 62.5

+#E 1 Cu.Pb.Zn . Mn.Co . Ni # Cr & & (mg-kg™)
¥ Bl 43 1) 52 28.8~37.1.28.0~71.7.79.1~147.3.665.4 ~
753.9.13.0~17.8.34.5~41.8 1 74.0~119.7, L3 & B4y
1% 31.8.41.3.102.6.704.6.14.4 37.4.83.2 mg kg,
S5pepga M E TR TR ERKREH, S8 KE
HAYERA il 3% Cu.Pb.Zn Mn,Co Ni,Crf
TR AR E TR REA 1.5.1.9.15.1.3,
14,13 1.3 fEf E T E S EN 14.1.6.14,
1.2.1.1.1.4. 1.4 4%, HEF ,Cu.Pb . Zn.Cr WS SESD
FIRPETEE TR REM 1.7.3.4.2.1.1.9 15, #
i E TR RER 1.6.2.8.2.0.2.0 15, YL F
KEESRE A EPELS BRI T AR
FERER, NESRTENIMEREREFEZRE,
+3EH Cu.Pb.Zn A1 Cr 45 PR VENR 22 AR 57 R BUER
K, BFEI R, L2 i A JSTE S R A
2.3 EEEHEXSH

F 4 REORKREEBGE AL ERESRE
TCRZAMMHX SR, MR 4R, EEEKE
HEERR ) i+ 9% ,CuPb.Zn A1 Cu.Mn.Ni
W6 2 [B] A7 7E 8 3 IE A 5% , Mn—Co 1 Co-Ni 2 [A] 77
FEREIEAK, R X LT £ 8 T R Z 8] 7T R85 A A
IR RSB R N . Cr AHMMESR
TCRZAIAFFEMRRE R

F4 ESBTEZEMNAEST

Table 4 Correlation analysis of heavy metal elements

LR Cu Pb Zn Mn Co Ni Cr

Cu 1 0.000 0.004 0.000 0395 0.000 0277
Pb  0.423** 1 0.000 0834 0071 0.710 0.583
Zn  0.330%* 0.942%* 1 0268 0.084 0983 0.289
Mn 0.593** -0.024 -0.129 1 0.038  0.000 0.743
Co 0.099 -0.208 -0.199 0.239* 1 0.006 0.142
Ni  0461** 0.043 0.002 0.604** 0.313** 1 0.053
Cr 0.126 0.064 0.123 -0.038 0.170 0.222 1
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Figure 2 Speciation of heavy metals in soil around the lead—zinc

0

smelting plant in Changqing Town of Baoji City
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(13.14% )>Co(11.28% )>Cr(10.53% )>Zn(7.26% )>Cu
(6.61% )>Pb(5.26% )>Mn(3.22% ) ; TEEA 24 1,
KT BIRT 2 Mn (63.91%)>Pb (60.08% )>Co
(51.70% )>Ni(37.12% )>Zn(32.09% )>Cr(30.58% )>Cu
(19.95% ), 7, Mn.Pb 1 Co F 50%~65% 1] L & H:
T8, G EMER A, AEBR,
2.5 [SEEMR

5 2 RS B0 EXE K FES
R RA RS RS RN SR mE S Al
o, FERKEFEEPHAH Fih LB Pb iR
E1EY, B Z R HAE £ BT R T5 5 SR, b
EIIER R RMERE P 75 R EE T W TS
YLK, T CuZn,Co Al Cr Y3k 3] TR 5 YK ¥,

x5 MRATEEREINER
Table 5 Assessment results of geo—accumulation pollution index
I Cu Pb Zn Mn Co Ni Cr
B/ME  -0.157 -0.197 -0.119 -0.328 -0.291 -0.324 -0.103
RAMHE 0209 1.159 0.151 -0.148 0.163 -0.048 0.106
F¥fE -0.014 0333 -0.010 -0.246 -0.146 -0.210 -0.053

3 #ig

(DEESTERN, SR FEETEE A
+ 1 f Cu.Pb.Zn Mn.Co Ni.Cr F & & 4 5l K
31.8.41.3,102.6.,704.6 ,14.4 .37.4 .83.2 mg kg, 1§
=TS e E TR E =ME, JLHE Cu.Pb
M Zn,

(2) &S HFRA,CuZn Ni F1 Cr FELIFRR
AW ARAFTE, Pb Mn 1 Co FE LTRSS
DR RFEE, BEEBEBINT 2 Mn(63.91% )>Pb
(60.08% )>Co(51.70% )>Ni(37.12% )>Zn(32.09% )>Cr
(30.58% )>Cu(19.95% ), EH A ,Mn.Pb 1 Co & 50%~
65%7] LLEATER , G A AR A, faF R,
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