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Fig. 1 Sketch showing distribution of sampling sites
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Table 1 Physical and chemical properties of soil samples in two profiles

i (b L) M AR L)

BE®/ THFR/ RREKE BRE/ HHLR/ BR/ TEE/ REEKE/ BE/ A/
cm g/cm? % C PHE g/kg cm g/cm?® % C pH g/kg
10 1. 13 27.56 20. 8 6.93 35.2 10 0. 94 27.37 21.2 7.00 27.2
20 1.15 27.61 21.0 6.09 31.8 20 0.98 26, 64 20.5 7.37 29.5
30 1.18 31.97 21. 4 6. 35 24.1 30 1.13 27.57 20.4 7.77 31.4
40 1.20 28.55 21.1 6. 17 32.6 40 1.16 24,93 20.2 7.40 26.4
60 1.22 26.69 20.9 6. 34 26.4 60 1.24 24.88 18.4 7.17 28.0
80 1.23 27.39 20.7 6. 38 47.9 80 1.27 34. 66 18.3 7.13 24.5
100 1.25 26.95 20.9 5.93 34.9 160 1.28 31.20 18.4 7.26 25.3

2.3 HiELTE
00 B 7E B A2 B R B Grapher 9. 1 #1 Matlab
7.0 Wi,
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3.1 RETRESESREE

HFR 1 ATE A b S AR R o, AR i 55 IR B
. RELERESBESEWER 2 i, Skt
TEELE Pb.Zn.Cd 2 BHRIH;N Zn>Pb>Cd,
NEDEERRBRETAREMATHALES
EREENGH THRAKNS R, ZEREEZTLER
BERENFA. W T EREHYESRS
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Kl 3% Pb Al Zn 2B MR KEHEXBT+
AR Kb dEEDY (Pb<<300 mg/kg, Zn <
250 mg/kg(pH K 6.5~7.5)), 8 +ERZF Pb,
Zn {53, MPHAKBERZE 158 Cd 2B FHE
2 BB B R AR HE(E (Cd<<0. 3 mg/kg) 1 5. 8 5 H1
L2 f, Al % FE" (0. 248 mg/kg) 1Y
7RERL SAE . R WIB L + IR Cd IS BT E, M
T4 Cd A LB B oy BB, X 7] 68 5 #F b 49 57 9%
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FREAPE . ERAHAR . FERANZEHE EEF
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Table 2 Contents of heavy metals in topsoil

HE & B/ mg/kg = M /mg/kg
82 Pb Zn Cd RS Pb Zn Cd

Sc01 41.6 181.9 2.12 Sfol 27.1 120.4 0.53
Sc02 45.1 152.4 1.71 Sfo2 33.4 164.9 0.92
Sc03 28.7 169.3 1.93 Sf03 18.6 111.3 0.23
Sc04 42.8 156.0 1.86 Sfo4 20.4 111.5 0.22
Sc05 34,1 145.1 1.43 Sfos 18.1 97.3 0.21
Sc06 31.2 136.3 1.43 506 20,2 97.2  0.20
Mean 37.3 156.9 1.75 Mean 23,0 117.1 0.38
Std. 6.80 16.45 0.27 Std. 6.04 25.10 0.29

CcvV 0.18 0.10 0.16 cv 0.26 0.21 0.76

i :Mean Std. .CV A ARRFHE SGEZNERRZE.
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Fig. 2 Variation of content of heavy metals with burial depths for different land uses

3.3 EXREUXREEENSHELE

HEBETEFURRMESFAE, EhgEY
HEANHIBIDAERES. AUSEELLEE
BER M E SR D RN,

B 3 BTN, B ot A0 MK M B D+ 3E  Pb.Zn AN
CAAEMEFRE/NTFEE, B Pb.Zn . Cd ARE
SREZENESHAH R 2% ~11%.2%~5%F
15%~31%, M BH 2% ~6%.,1% ~ 10% Fl
8% ~32%, 5 Cd & bR K, B + 3 F & Cd
SR IR RE R RN RN T 7
{8,381 Cd BB B A YA S MR,

BAHMAPLZon M Cd FEMNELLBERMEE
HHRE M >, B + A A Cd Broh, HEE#
HHmERKsh e, HE 2 ME 3w, it
HEPPhHUERSETENE BB RATAMEMN
LZIn MERSH AR5 LB MBMEK, ™
CAHARENMNRSLBEERE R BEEMKME T,
Pb.Zn.Cd TENARSETREEN LTRSS

B3 H AR A AL, 359 I ) T 2 R B 4 T b, 4H Zn
£ 30~100 cm.Cd #E 30~80 cm ¥F B 78 Bl N 25 fb &%
FEAZALEDTHRE DB, K+ Pb,
In.Cd TEAXSE BN ARTFERRESER
EHFEMTEBNAE, Mt d T2 TR
s, H AL SRR W K A, ff Pb.Zn.Cd %
BELRILEARSMERNAfFERRERD Y,
3.4 XS

Bt EPRELR TELBZEMHAXKR
FRAB(R D, In tELESERESEREEREE
FHXE,MPbACdHEESAERESEEHMER
HARBE, WA ZIn2EB5FK%CIEE.CI2RE
AR In 5B AR In AR CIETEFINERE
Z BEAMRBENEMLRR. it P& TR
WEBZE 2ESERESTEZAHFEEREEN
EHEXR, MELRBHMEOLS LIEGR D, Pb A
ARASBES CAEBEMERTERBMMEEER
BE,



Bk EaW B METREE AR L RAA TR R L HEMELRIBHER 443
Pb% % /mg/kg PbA % /mg/kg
1 15 2 25 3 35 4 0.4 08 1.2 18 2
1 1 1 I 1 L 1 L T o T 1 L) T 1 1 L
|l 1 ) 1 T T i B T 1 T 1 T 1
1 2 3 4 5 8 7T 8 4 8 B 10 12
InH K /mg/kg In® % /mg/kg
20 20
40+ 40
B —— a5
2l —— Az B
L —— H%kcd  H
L —e— FMPH
80 80 e #%zn
—x— HHCd
100 |- OBt 100 (i)
1 L 1 | 1 J | ) I 1 1 1 1 1 J
045 05 055 08 065 07 0.1 0.2 0.3 0.4 0.5
Cd# % /mg/kg Cd# % /mg/kg

3 ARTSRMERMHEL

Fig. 3 Variation of content of available heavy metals with burial depths
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Table 3 Correlations among total and available contents of Pb, Zn, and Cd and pH(farmland)

&8 Pb 28 In 28 Cd AL P ARE In ARYE Cd pH f&
28 Pb 1 0. 001 0. 002 0.173 0. 005 0.036 0. 454 *
L& Zn 1 0. 064 0.441" 0.819** 0.867** 0.035
28 Cd 1 0.494* " 0.358" 0. 001 0. 165
HRE Pb 1 0,715 * 0.293 0. 445 *
AYA Zn 1 0.613"* 0.192
HHAE C 1 0. 044
pH {H 1

FEmP - f > x HHERE.05M0.01 KELERBEME,
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®4 PbInCd 2R . BHEIRE5 pH XX RER(Kit)
Table 4 Correlations among total and available contents of Pb, Zn, and Cd and pH(woodland)
28 Pb 28 Zn 428 Cd HEE Pb ARE In L &Y O pH fii
28 Pb 1 0.774" " 0.533* " 0.709* * 0.545" 0. 466" 0.176
28 Zn 1 0.753" " 0.678" * 0.905** 0.823" 0. 005
28 Cd 1 0.228 0.804** 0.892** 0.001
HHE Pb 1 0.428* 0.278 0.183
HRBE Zn 1 0.958* " 0.034
AME Cd 1 0. 066
pH E 1
A« o« « S HIFRAE 0.05 0,01 KF EBEHE,
3.5 ARTEEBNEEESHHXEM B % 0K

M B, AR LA AR T L E
CREEMERESENENSIARTEERFEAL,
ZARESERAUMPF BB ESFEL B R T
IR, HXMAZETEAEERZE 0~30cm +EH,
StF 30 em I X2, WFELRHN pH HHA. &R
1 EW DR RESE, AR MBS . DRLPES
BEBREHNERENSNmEN MAKLFELRE
4 B B 0 T R B OB I v L, R PR R M D
BRI ESBAE TER . WA K AR,

(OB FAH L EPESE Pb.Zn.Cd 2 BT
R A : Zn>Pb>Cd, S TN EL BN &
BAFHHM, FEEREERRE EENEME
WAOMBEE, RETEPb.Zn 2 BB KRBT HIER
BHE_RGHE . RETECILERTIEAERE
TRARUER SRR - RN 7 & 15 A B
M43 CAd IS RE™H.

() #F b FI Ak HL -3 Pb.Zn.Cd B RE S &E
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RSN AR+ R E, BARREYA B,

(3B HIE S Zn F Cd 4 B Bl S IR JE 0948
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BRI C ELESE2BEZRAIRER
MSERBZEHERL BENEMIXKR, W EHH#
hARE, MR ERBREGSIDEL S
FELSREA B, A KW EMHER.
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Effects of different land use and soil type on the migration
of heavy metals in a pyrite smelting area

HONG Tao', XIE Yun-qiu', ZHAOQO Yi', Yang Li-chao®

(1. Institute o f Karst Geology, CAGS/Key Laboratory of Karst Ecosystem and Treatment of Rocky Desertification
Ministry of Land and Resources, Guilin, Guangxi 541004, China;
2. International Research Center on Karst under the Auspices o f UNESCE ,Guilin,Guangzi 541004, China)

Abstract The objective of this work is to understand the impact of the Weihe pyrite smelting on the sur-
rounding environment and migration of soil heavy metals due to different land uses and soil types. In total 12
surface soil samples and 28 deep soil samples on 4 profiles were collected from the cultivated land and wood-
land in or near the smelting area. The total and available contents of heavy metals and soil chemical and
physical properties were analyzed. The results indicate that the concentrations of total lead (as Pb) and zinc
(as Zn) in the soils are generally less than the threshold levels of China Environmental Quality Standard for
Soils(GB 15618 —1995 Class II), while the concentrations of total and available cadmium (as Cd) in soils ex-
ceed the soil background values of Guizhou Province. Cd has the highest value, while the difference between
Pb and Zn is relatively small. The total contents of Zn and Cd in the farmland soils first increase and then de-
crease at depth, but Pb keeps a decreasing trend. The available contents of Pb and Zn decrease with the
depths, while Cd shows a fluctuating trend. The total and available contents of the three heavy metals in
woodland soils exhibit a decreasing trend at depth. There is a remarkable positive correlation between the to-
tal contents and available contents of Pb, Zn and Cd, and also a remarkable positive correlation among the
total contents of the three heavy metals in woodland lime soils, but not in farmland soils. A soil environment
with frequent disturbances and an acidic condition is favorable for the migration of heavy metals in a vertical
direction.

Key words soil, pollution, heavy metals, distribution characteristics, weihe pyrite smelting area, Bijie Cit-

ys Guizhou Prouince

(%4 & %)



