#2254 H12 &k TR ¥ Vol.25 No.12
2009 4 12 H Transactions of the CSAE Dec. 2009 285

rlk LA REFRIBIGHEER S REREA
MTEY, SERY, MRS BWES NEAEL X0Y R

1. JFITR¥FEamRbES0, EIT 361005, 2. St NEHEBERIANIR B, $1FH 550002)

B B BT R RO E RS, S Bk 2 I A S B . S KRR B R AR IR A
FEVHE (PR HE L HT 0. 25 Fit 50 kg/m? (B A1 A IR 35 )22, SRS (R 352 1 LA 30, 45 1 60 om (ks e X -1, k9
ANMLER; SRR MM EEREML G, AR KSR TR, BT 2 aXta g, [ RRSR A
Sy RN B LI E 4B T OneWay ANOVA  (LSD) Zh#TFH 48 R HU LI 13 Hh A A B 28 2 B T AR A mT 5358 3 1)
EEFGE; TAENESEEEREB/MIREY, E&5E T RAERREY, MAZNES BN EER R
Ko DIESAEHEXE RN S5E 5 MA K882 R A 25 kg/m, BB IEEE Y 30 cm.

KEER: meR, LWER, 48, LEMER, THEEAHK

doi: 10.3969/j.issn.1002-6819.2009.12.050
FESES: X53 XHkFRIRAS: A

XEHS: 1002-6819(2009)-12-0285-06

TR, mER, XK, B BLEIEGEETRIEGHESRSLRERKAJ]. K TEFR, 2009, 25(12): 285

—290.

Ao Zigiang, Yan Chongling, Lin Wenjie, et a. Reclamation technology on preventing heavy metal pollution from landfill of
indigenous zinc smelting aread[J]. Transactions of the CSAE, 2009, 25(12): 285—290. (in Chinese with English abstract)

0 51 &

DA A o b A R PR R O, Ak
SEMIPEALES, FEABORBHRES, BEAM T A
KU BT CRALE™) D “ RiRREE” et 745
Mkl o yber U 300 Z4EI I, 4 2000 4,
EL A 1000 A g« ot sy, [l i it
JRK BRI RS o W OARAE AR 5 B b o X T
i G R AT PR B AT, WESCR IR . AR
HEBE SORRRBIE TS Bl 0 AERIEG mEl A,
EH WAL AT THI, AR 5o N 4721
FER—8, (e 1A+ 10~20 em, FIRLCRIEY), B
PR AR A IEA IR B K P AEARHE, = =FR
VED RO K P AARHE, Rl R i e &
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DR (1 T <o i L AT S A B 0 SR I A K
FE— RIS B EY A PR R B A2 AL B BAT W
SRS ERY B SE BA RIBUR TR X, Bl K
(USRI HADG B e F AR SCILER 2 B AT O el 1
JRJE ARG R K& AR, [N IR Il A R Rk
B ARAEY) -

1 M5

1.1 RIS R E AR

IR IG Ho A T B4 VG ALk 5 EL I RO R, R B oK
2 10 km, % X A AGHE 2R R X, RS A A 11~
15°C, 4FEFEHEAN 1000 mm, FEAE S 5—10 H.
g 1900~2200 m, 133 SRl Hh g g,
TR, VAR R B RS Y. MR
KA EE, 2005 4F 3 H i RATHEAT T AH
SRR, 13 FEREEE LR 1M 2,

AR I A B A K2 1 km, JE R N A TS
GRS, b E A T AR HERR(E (Pb: 200 mg/kg,
Zn: 250 mg/kg, Cd: 0.6 mg/kg) (GB15168-1995) [
Fbig, ARy5 49eX 3 Po fil Zn AT 84, 15 Cd [0 RE 7>
Hokabr; B AS YX 13 Pby Zn. Cd 15 43 B AR
KK T P B L bR R A R L S
PeX 5 km DIAMEHIX, +3 Po. Zn, Cd (& BH%A
AT g bR E R A . BRI I pH (AN A AT
CaCOs, #Ake)a i CaO W T/K RN, Tt 8
M, SRR IR PR T, V5 Y LI pH (A%
S HERBE I R KT 3% m R, KA SR
LS,
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Tablel Soil heavy meta contents and pH values of experimental plotsin Caoziping County

FE )T Pb Jit 53 %/(mg - kg™ Zn &3 %(mg - kg Cd 5 $u(mg - kg™) pH &
o g 81 0.58 5.39
SR 110 1.65 6.18

s 4634 11625 3175 8.10

T YIX e 261 7.60 450
T gbRvE 200 0.60 6.50~7.50

F2 TIEMEREBULMER
Table2 Basic physicochemical properties of substrates

Y FH &5 %ﬁ@; 1CECI I I;lc PuY3 TE/ A5 T!;l/ e Tf/ et T}ﬁ/ ﬁr&ﬁ@ﬁ/l izﬁ&ﬁcﬁ;&{l i%éﬁz%ql(l AL
(cmol - kg™ ) /(mS - cm™) (9-kg") (9-kg?) (9-kg™) (9-kg?)  (mg-kg”) (mg-kg?) (mg-kg?) CIN
3 34 2.85 142.0 05 1.0 11 5.3 125 733 284
Tt 125 0.15 14.8 11 038 6.3 75.8 05 91.0 13
[P 14.1 0.07 122 1.0 1.0 45 55.3 11 61.7 12
R AIE 152 0.18 155 12 11 6.7 80.1 16 725 13

1.2 R HAYIZIT

FH 7] 52 BAR GG AL Bt 9 ANALFHE,  AFS A1) 1 X
o 3mX3m: BV PR AR U K i 0. 25, 50 kg
HIBsAT KRR B2 (fRiFR A AO. A25, A50) %% 34N, SkJG
7E b TR S ARV YR ) 3%, AR I ELE 433y 30,
45, 60 cm (fajFrh S30. S45. S60) % 34,

R TR AEY, LL4 Y (Phaseolus
angularis). 3% (Brassicachinensis). Kk (Zeamays)
A+ (Solanum tuberosum) 1 AR5 A& VEY), 1E 2005
iF 4 HFpREZ0E, 2005 4F 8 HIic#]; 7E 2005 4 9 HFiiE
F132, 2006 4F 1 HicEl; 2006 4F 2 H Fifl £k 4 2
2006 4 6 H ],

1.3 Ak

15 Y 1 B IR 5 Tk 24 PR T 52 2 R ML AL 22 5 R
B8, BARMOEL R BB (TC) SR AR IR
A 2% (TN RHIFIRE: &8 (TP RHR%
BHERPTLL B3k A (TKD SR B R B PR - K I 6 B
Tl AR R FH B 005 s T80l SR P 0k o S v A e
s ERCER R BS IR P - K T PR A He i

(CEC) RH LB I EMNEL- LR EE . 15 g T
i pH A S H (EC) MMl RA 1:5 Hiltk, pH
TR A O, 5 Y b R G B E R
HCI+HNOg+HCIO, i it o Fifi AL A 16 1 1) 75> Ab B,
IS 343 F B SRR it 3~5 0, 75 A 253 17K ik
2~3 . A 105°CiHAT 20 min 47, RJ5H 65~70°CHt
24 h Fedis 206 KT E RS 2 e e B A LEURE e B 20
T FOKRIFF S AN B R I HUR A A SRk i 3~5 i,
T 228 Kok 2~3 3, RN T UIE, AR
Ji 65~70°CHET R E i . )5 HNOs+HCI+HCIO,
AL, BRI NG RETE K AT o 45 o = 70 4o
Kl SPSS12.0 AT ST K%, One-Way ANOVA
38, AE P=0.05 /K¥- b REAT R LLEs

2 HR5HH

2.1 TREBSEXTE RAYRHIEF

PR R BRSP4 8 Po. Zn. Cd it 4> B
B S R Y 57, 70 A1 40 1%, R VR
A KEP Pby Zn, Cd ZREETERWE (R L. V541
W Pby Zn, Cd &0 5 LR 3.2 L 47, 13
W, RN R AT K E R E SR R L,
B R/ B ol o Uy NG T S

P SR, PROKRE IR 2, CEC (K 2) B
G T HAb AL, RUIRBRILRE I 2, 5 FBFR 6t
%, RHIAE KA, gl EC (£ 2) BF AT Y
A R R, R RE I AR R, T R
TR K EE S, R R B T S IR B T A
158, KA.
2.2 ZNBELEEMNSTL

S ki 2 afmta, 3 HNFE, SR FIEE SR Po.
Zn. Cd & &l OneWay ANOVA (LSD) 73#1, 1E
P=0.05 /K°F T REMELR (R3MEK 4. UER T
HEJERE 4 30 em If, AO. A25. A50 AbF =% Pb. Zn
I Cd 2 [MIBEAT B 22 s M R 82 50 45 em i
A0, A25. AS0 AbFE =34 Pb Ml Cd 2 [A1AEAT B 3 1 %
5, A0 F1 A25, AO fil ASO 2 i) Zn A W& 25, H
A25 FI ASO AbFEZ ] Zn fAAE B2 s YRR TIEE
J ok 60 cm sk, AO. A25. AS5O 4bFE X [i] ) Zn 1 Cd ¥%&
HRFEMZR, A0, A25. A50 ZLHK) Pb W 2 W] 47 (E
WEEZER. F, ANeE R TEN)EEZE 30, 45 cm
BJE 60 cm, TIEESJE Pb. Zn fil Cd 7 AO. A25. A50
A BRI LR R 2 B0 B AR, AT R T
JELFE 9 30 em gl g A2 K .

TEBAT i KRG ES IS &L T, S30 Al S60 AbHEf)
Pb 2 A 47E1E B35 22 5, S30 Fll 45, 45 il S60 AbH 1]
Pb 2 [A) A4 525 1 75 57 S45 F1 SB0 AbFH ) Zn 2 A 7E4E
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EMEZE R, S30 Ml S45. S30 Fil S60 AbH ) Zn A
FkZ R, S30 Fl S45. S30 Fll S60 AbH ) Cd FE4E i 3%
P22, SA5 F1 S60 ALK Cd AT & M2, A
JRIF RS 25 kg/m? IFF, S30. S45 F1 S60 4b# ) Pb Al Cd
WIS 2 TR e 25 R, S30 il S60 2 [H] () Zn A74E fik
FPE2E5E, S30 Ml S45, SA5 Al S60 2 [Alff) Zn %A B3
PEZESE, YA KT 50 kg/m? I, S30. S45 1 S60
ACEET Poy Zn F1 Cd W 2 )37 B35 2 5. DRI,

B AR K K 25 I, AN TR 7 1 R 22 1) (R EE 4

KEHrE 5 B2, 40 KI5 25, 50 kg/m® #fE
fifi S30.S45 Fil S60 ALF 1) Po Al Cd 2 8 ¥y W &M% 5+,
UL T oA K B 28 )20 S 4 B A AR I i [ e A, Tin L
LRI £ 55 5K % B 25 kglm? it RETE L 35K T

+3% pH E M2 IEF Y 5.79~6.31, ANigHE R 11
R 2 30, 45, 60 cm & &7E AO. A25. AS0 4bFEZ
A BEMEZE R, WA pH (AR 2 a il Ta] AR fb R
Ko AN M [ AL - 3 T 4 B AR i LR

*3 BAREEERESHM pH ERIHTEWL

Table3 Dynamic changes of heavy metals and pH values under different treatments mg - kg
Pb 57543 41 Zn FrE 34 Cd 5T/ 51 pH
pOgi]
Pby Pb, Pbs Zny Zn, Zns Cd, Cd, Cds pH1 pH2 pH3
A0+S30 101.0 154.0 105.0 189 185 132 191 264 2.44 5.96 6.01 5.84
A25+S30 103.0 115.0 94.0 254 197 208 1.78 2.19 2.07 6.31 6.12 5.93
A50+S30 839 129.0 111.0 154 188 159 143 235 2.08 6.16 6.05 6.00
A0+345 115.0 92.0 109.0 200 240 183 1.85 1.83 1.19 6.10 593 5.79
A25+45 81.2 108.0 100.0 209 213 206 154 184 1.69 6.25 6.14 6.04
A50+345 91.7 108.0 99.1 181 170 173 1.83 171 1.68 6.20 6.14 6.11
A0+S60 84.3 82.0 76.6 144 165 156 1.65 153 1.46 6.08 5.89 5.85
A25+S60 87.1 94.0 87.3 168 176 185 1.44 191 1.76 6.23 6.08 6.13
A50+S60 93.6 99.0 97.8 167 194 170 1.63 1.96 1.68 6.22 6.11 5.99
vE: Pbin Zm. Cdi. pHy 7R 2005 4E 8 Af); Phoy Znp Cday pHo 7R 2006 4F 1 HK; Pbs. Zna. Cds. pH3 7w 2006 4E 6 1.
F4 ZSLNEESEIFTHELLR
Table4 Comparison of mean contents of heavy metals under different treatments
Lb 3 Pb 53 4/(mg « kg™ Zn JFE 5 H(mg - kg™t Cd /M4 (mg - kg™t pH 1E

A0+S30 120.0+£17.00a 169+18.40 a 2.33+0.22 a 5.94+0.05a

S30 A25+S30 104.0+6.08a 220+17.50 a 2.01+0.12a 6.12+0.11a

A50+S30 108.0+13.10a 167+10.60 a 1.95+0.27 a 6.07¢594 a

A0+345 105.0+6.89 a 208+16.90 ab 1.62+0.22 a 5.94+0.09 a

A5 A25+345 96.4+7.94 a 209+2.03a 1.69+0.09 a 6.14+0.06 a

A50+S45 99.6+4.71a 174+3.28b 1.74+0.05a 6.15+0.03a

AO0+S60 80.9+2.28 a 155+6.10 a 1.55+0.06 a 5.94+0.04 a

S60 A25+S60 89.4+2.26b 176491 a 1.70£0.14 a 6.14+0.04 a

AB50+S60 96.8+1.64c 177+854 a 1.75+0.10 a 6.10+0.07 a

A0+S30 120.0+17.00 a 169+18.40ab 2.33t0.22a 5.94+0.05a

A0 A0+345 105.0+6.89ab 208+16.90a 1.62+0.22b 5.94+0.04a

A0+S60 80.9+2.28b 155+6.10b 1.55+0.06b 5.94+0.04a

A25+S30 104.0£6.08 a 220+17.50a 2.01x0.12a 6.12+0.11a

A25 A25+345 96.4+7.94 a 209+2.03ab 1.69+0.09a 6.14+0.06a

A25+S60 89.4+2.26 a 176+4.91b 1.70+0.14a 6.14+0.04a

A50+S30 108.0+13.10 a 167+10.60a 1.95+0.27a 6.07+0.05a

A50 AB50+$45 99.6+4.71a 174+3.28a 1.74+0.05a 6.15+0.03a

AB50+S60 96.8+1.64 a 177+8.54a 1.75+0.10a 6.10+0.07a

e 0T AbEE S30. 45, S60. AO. A25 Fil ASO KRl — U HEAF FRFRR L HILIKEFE (P=0.05),

2.3 5. AX. EAMOREFELERESNH

M S LA, XHF Poskidl, 4. A, Bk
R B4 S v 4 8 T o AU I 4 i) .01, 9.03.
0.59. 0.46 mg/kg, F3>405H > FKk>D% %, X1 Zn
Kt ZU6. F3E. BRI DA S E 4 s T 2 E
SERIE Ay ) 31,23, 6244, 19.92.  13.09 mg/kg, [

KL >TK> B, X Cd ok, 400, A3,
o KR L 4% S v e AR A3 TSR E 43 i 0.49,
1.19. 0.14. 056 mg/kg, HXx>HBE>a0>+1X,
HEHEC 2 36 i AnifE (GB/T5009.15-2003) 3. 4%
ZU . KoK Cd i o3 200 AN Re e 0.05. 0.05. 0.3,
0.2 mg/kg, &4 Cd HFRMIEM T, FRA L% Cd
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Table5 Contents of heavy metalsin the bean (Phaseolus angularis), Chinese cabbage (Brassica chinensis),
maize (Zea mays) and potato(Solanum tuberosum)

mg - kgt

2005 4F 8 H (4157)

2006 41 H (A3

2006 7 6 H (FX)

2006 4 6 H (43

bosil

Pb Zn Cd Pb Zn Cd Pb Zn Cd Pb Zn Cd
A0+S30 0.868 295 0.48 10.94 66 157 151 20.9 0.104 1.98 129 0.6
A25+S30 0.920 259 0.53 8.13 53 182 0.41 174 0.107 0.18 15.3 0.52
A50+S30 0.855 26.7 0.37 11.48 72 125 0.49 18.1 0.174 0.13 115 0.48
AO0+345 0.716 338 0.41 12.45 88 1.86 0.15 222 0.190 0.76 138 0.74
A25+345 1.080 274 0.78 833 62 111 121 19.9 0.141 0.20 124 0.48
AB0+345 1.371 35.7 0.29 12.09 55 155 0.77 20.1 0.130 0.24 12.6 0.55
A0+S60 1.192 28.8 0.77 6.40 36 0.68 0.59 228 0.171 0.08 14.2 0.62
A25+S60 1.004 29.8 0.36 3.79 54 0.86 0.008 172 0.147 0.06 11.6 0.50
A50+S60 1.042 435 0.46 7.69 76 105 0.18 20.7 0.170 054 135 0.57

®6 4E. AX. EAXRNIRENEERERRY

Table6 Enrichment factor of heavy metals in the bean(Phaseolus angularis), Chinese cabbage (Brassica chinensis),

maize (Zea mays) and potato (Solanum tuberosum)

%

2005 4F 8 H (415)

posdil

2006 41 H (A3

2006 77 6 H (FX)

2006 4E 6 H (T3

Pb Zn Cd Pb Zn Cd Pb Zn Cd Pb Zn Cd

A0+S30 0.9 156 25.1 71 357 50.5 14 15.8 43 19 9.8 246
A25+S30 0.9 10.2 29.8 71 26.9 83.1 0.4 8.4 52 02 74 25.1
A50+S30 1.0 173 25.9 8.9 383 53.2 0.4 114 8.4 0.1 7.2 23.1
A0+45 06 16.9 222 135 36.7 101.6 0.1 121 16.0 07 75 62.2
A25+45 13 131 50.6 7.7 29.1 60.3 12 9.7 8.3 02 6.0 284
A50+345 15 19.7 15.8 1.2 324 90.6 0.8 116 7.7 0.2 7.3 327
A0+S60 14 20.0 46.7 7.8 21.8 44.4 0.8 14.6 1.7 0.1 9.1 425
A25+S60 1.2 17.7 25.0 4.0 307 45.0 0.0 9.3 8.4 0.1 6.3 284
A50+S60 11 26.0 282 7.8 39.2 53.6 0.2 122 10.1 0.6 7.9 339
pSHE Sl 11 174 29.9 83 323 65.7 0.59 1.7 8.9 05 7.6 334

X Po ki, &

EZR OB E <K< EH <N,
BT zZn Kil, FEAB DR E<EKR<OT<HIE Xt

FARAEDI I RAE 0~25 cm ¥R, [ ANZE 5% 1 £ FE

K, #EREEJN 30 cm KA

o [N AR 8 B AT ANt A

T Cd ki, BEAMER<OT<LBRE<AZ. ANFE
REDIFPNT T B . BB ZE SRR B, R
Y  Cd [ EF 2, RIS Cd &) Ek 1200 mg/kg;
RF R AR AT M s ) H 2R, SRR
FA ] i IA 400 A1 180 mg/kgs  FALFIHAEA) 25 i e LR X1
R /DA, Ky IR, AR X A .
Wi, 7E Po. Zn. Cd 3 FhEE 4 e b 4 R s K
J& Cd, AN Cd Mo faE R RMESEICER, FikE L
TR S R s NS S R I AR E D 8, i
EOMRMAEDZ K, Hikegad.

769 FhAbEErh, SR s R R B IIE RN
bR A25+S60, E AR REE 14.7%, KON AL EE
AO+S45, &R BUE 24.2%. P71+ )JZFE 30. 45, 60 cm
a0 325, WEEREITPIME S E 16.7%. 20.5%.
17.2%, 7 -+J5RE N 30 om ALBR ) & AR R AN, M E—

WK, VAN FE % 25 F 50 kg/mP Bl K4y 3%, HEEAR
B2 W) JE 19.8%. 16.6%. 18%, A1 KALFR I &
LRBEN, UL T B KRR 25 2 RE % vk b HE N 1k
FEJBI TR E, T HAE S 25 kg/m® Blf7 At AEIR 4T
b A LR o WA KRR 5 2 — 5 T pH A S0 R 6 U B
Wi BNE R IR ESE, FNGEEER 1 A
RE/KJZE, WTCAB K POk, e T K
TRIERE T

3 it it

TloAT 2 I 25 )2 Adh B 55 A kA 2K B 25 )23 Ak B BE A T 56
b, A Pb. Zn. Cd JRE B0 HIBEK T 17.4%.
3.4%F1 12.1%, IX 3= &0l A7 A 2 O g [ A T ik
FH IO SAEA R R B O A AR, -3
BN, AEPE S RN pH (. SRR, PR
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PR, LR A AR R 2 B R T B A
JEEAR o - X BH 1 IR PR e AT BT oK. FLik, o
Bt M BRI PR S, TR0 SR A 11 X R PR 2
Wal), AEE R R 2, AT S E Y T
A T < e ok g FC AR ML s RIS IR 8 T Ak <
e AR R o G SRIBSC I AR PR 5 B KT - AT L 1
AR R, DN RT DU DU < e T R AR, PRI, B
AT b A, PSR AL HE AR, o L
RYE, S LIRS, G AR SR A, N AR
LR, - 0 T G e R BT A Y TR
Zoid A KA IS DO T 809%I1) B 14 S A IR A&

FORFILZL TR Py Zn, Cd AR & SR VN . A
FUR], KX Po UR SR KSR AR, ARAR T
B RAE RS 4~60 . A2FFSE¥ 100~1 000 .
TR AT LAy b o s e g SREH.AE Po 25
[ HASFEARE L iE R, AT b IL e . K,
TORRGAT P S RLREAT S 20 7%, B ERIR AR 1,
FEFFAB PRI Po e AKFSE 0 ik BRI kR
Col A= PR 52 M A A S, ) I A2 24 AT M) 2 AR
YEW) . LLRRENS SRR R ILA, A R K i
N 452 Bl NHgo 3200 1A 5 i e T 52 (1 R DA B
BEBEAIRS AL, TN R AL SO TR AL
R T DR, AR IR R e L S R
R e e Rt P ST TR M RIS TR U R R AL
5 R )RR TR 3 2 A P ] 24 P S m 3 I 7
AN R N RIBUR, S fif vk 5 B R vh 2 1 4
ffy T o) T

4 & ®

1 4 FRIGARAEYAE 3 Cd BARKIRE I N A &
KFFET N E bR, A5 BisAR, HEXMaE
X Pb. Zn. Cd AN & 4 RN, W LS k) R EEIX
T E BRIEY), ARMSR N Pb. Zn, Cd (a4 &
Bk, ANIEEE N R BRIRIEY) .

2) IR DX R 3 M AT B R A AR A A B )2 T
PABRACHE N AR AVEY) Pb. Zn. Cd &40, 23 501
WA A R 5 2 JEE 3y 25 kg/m?, 43 B2 3 ()55 2 30 cm
Tikie

(& % x #f]
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Reclamation technology on preventing heavy metal pollution from
landfill of indigenous zinc smelting areas

Ao Zigiang™?, Yan Chongling'”, Lin Wenjie?, Qu Liya?, Liu Jingchun?, Guan Xinxin', Wu Guirong®
(1. School of Life Sciences, Xiamen University, Xiamen 361005, China;
2. Guizhou Research and Designing Institute of Environmental Science, Guiyang 550002, China)

Abstract: Due to indigenous zinc smelting, lots of lands were polluted and abandoned in Hezhang County, Guizhou
Province. The reclamation of polluted soils is becoming more important to improve environmental protection and to
prompt agricultural production in these areas. In the present study, total of nine treatments of different amount of lime (0,
25 and 50 kg/m?) was used as isolation layer in the flat Slag heap, and then the isolation layer was covered with different
amount of non-contamination soil (30, 45 and 60 cm), respectively. During the following two years, bean (Phaseolus
angularis), Chinese cabbage (Brassica chinensis), maize (Zea mays) and potato (Solanum tuberosum) were planted,
concentrations of some metals (Zn, Pb, Cd) in soils and the edible part of the crops were determined to assess the effects
of reclamation by statistical analysis of One-Way ANOVA (LSD). The results indicated that metal concentrations in edible
part of the crops were decreased by the treatments of limestone isolation layer; maize had the lowest enrichment factor of
heavy metals among the four crops, while Chinese cabbage had the highest content, demonstrating that maize was more
suitable to be cultivated compared with the others, lime as isolation layer could significantly reduce the accumulation of
heavy metals in the edible part of the crops, and 25 kg/m? lime isolation layer combined with 30 cm non-contamination
soil cover showed the effective reclamation result.

Key words: lime, land reclamation, heavy metals, indigenous zinc smelting area, enrichment factor



