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B E CRAENEIEREE A SIEEA Bk TSRS AR A R3S 13 Pb Zn WRAFTE SR , 45
SRR Tt - P RN 4 Fi R 24 P R R Y pHL BN SE RS FT AN AR A R A BT S M AR AL
TR VTIREUS Zn S B TR 2 N H S, R ATHRIGE Zn & A0 i) H X BEFRAIS 17. 4% F134. 6% . 4 PR
F B TR A TSRS FT B A AN A A AL BEAATT L S 2 b AL - 40 R TR RS Ph i WS SRS
FF B R FLAE £ R AT AR+ AT A2 40025 Ph LU X IR 3 I B AR 87. 1% 82. 6% H125.6% (153 1 1~ H ) ,93.7% .
73.3% M 39.0% (}53% 2 A ) . MR RS SOE A B R Ph 5% 5T bR

XA L, Pb, Zn, SRR, ALFES.

Hag3k E A Ok SRS ma a5 @t Cas AT 2 8. ke Xt g 3
P (A& R PR A ) 5 R A 4 8 15 Y, & 28X AT A= i il B 0 A AR PR 18 i 1 ™ S i .
SR IR OSBRI, HAEAE TR EE L. R E SR LGB B o s e A A s B
AR A e, T 3 S B Ak H R AT sk 0 T 4 TR VS e 3 AR AR O i, A B AR AR L
A [R) X 2R A R T R B A [ A ML 32 e A ) 2 1 ko R 4 A, 4
J& S5 MLELIE RS2 AL &9, 2 LTI AN —F 58 e 1 FH Ok BELAS 2 42 8 A RS sh ik, bk, DT 2 31
B A A R E R B G 5 4 B R PP £ 38 5 4 )@ X BR BT R S s e AU 1) 32 22
WA 3 RARIGE AT DR GF b2 (3t 3 5 & (AL SRR S I+ 3 T 4 TR AL sh i A 0
bk, ol RPN 4 8 5 e A ORISR SE T — S S R A L Tk E
A FIHEAE 25 0] LU SO Fa E 38 i Ph Zn  Cu T Cr>7) L (HJ2: | 4] 07 16 HE v R L 22 3% 1 Pl 2 ol R 51
ST O A T R, SR R A8 52 - 498 4 s 19 O it [ A

AR BCR A T bR i A B TSR RS FE RN AR A K %15 e - 458 rh Ph Ml Zn 1B R
SR e R A 2E i AR, SR DA I A R VB AR R 4 R T e R IR 2 A

1 MRS I

1.1 AR

B HER ATV L R RV IIRVL R AP IR Ir 8 4 8 15 Yk FH 0—20 em RJZ . & AR K
T, 0t 2 mm G5 . e AR TR A b s S R A A A A B I L Y A T I
B W BH AT YRR 0 T e F LR A N AL T A I AR R )1 B4 LD B R BT R A AL
I ERAE AR A ) VI E TGS Y A S R S, LR R R R R S AN, 5 0. 149 mm .

At - R el R R A AR B R FH K R SRR R &, AP BRIZ . 98 0.5 ¢ 40.0. 149 mm
1 B KT BE A A 100 mL JHEE N, N8 mL oK, RIS RS, TIHEY 90 °C T Hi#k 30 min, F+
TR 2120 CIHf 4 h, FHTHE 2 140 CIHM# 8 h, H 2 T KA, A5 EA b ig. [ ASREY)
Fk AT B, B 5 ICP-OES Wl & I8 H TR & i, Pb Al Zn 1Y [RISCRAE 80% —115% Z [A]. A HL

2012 427 F 13 HlH.
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Jo 5 2R AU IR AP AR B TR A0 4 Ak - LU (8 0  FRI 0.2 g 3 0. 149 mm G 9 KU 4 A 50 mL 048
F,0m 5 mL FAR AN 5 mL WK , 5515 BCAETRAR 100 C NN 90 min, v H1JE /K E %, #52
T E R BUH B E AT e, pH (I BRI 10 ¢ 348 I 25 mL JE CO, 288K, 83% 0.5 h )&,
#1k43)2 , R DELTA 320 pH {2 +3809 pH {E. -8R0k R R A A HAb M 0 L35 1.

R AR R A SEAS B A

Table 1 Physi-chemical properties of soil and amendments used

pH* oM"/(g-kg™") Pbe/(mg-kg ') Zn/(mg-kg™")
+-3 5.81 41.40 469 319
i A (SE) 8.39 — — 317
5 (BC) 8.88 — 2.12 159
THSEAEFF(RS) 8.16 — — 14.8
HAJK(LS) 12.56 — 0.83 4.92

Heoa: RAEKE1:2.5 W5 b AHUESE; c: Pb.Zn EAJE S ERMH TAKWM; d. «—7 R KA H.

1.2 SCEGAbEE

SCHGBE S ANAE B X BE CK (CRESMBC R , B 2% (W/W) 41 (SE) , B 2% (W/W) ‘7%
(BC) ,75H1 2% (W/W) MSEFEFF (RS) , 481 2% (W/W) H 47 JK (LS) . BFAS AL FRAREL Pb  Zn 759+
100 g, ¥l AP ATG G i, TR TR A1 G A —WRAPERE R 40K v, K 20 9 15 28 48 1 ) 5 K = 1
70% ,7E(25 £2) CHEE FIEFE, B8RRGSR 7028 & 30008 09K o3, A AR 38 A T [R] 4 7K 51 70%
B 6 RE . B5 5% 30 d M 60 d JE BN EA B 3 ANE A e pH, I HHEHEAT BCR 70942
B AT
1.3 HEJEMTRILER

K FH Rauret 25 BGIEAY BCR 43R EL RS Y2+ H P fil Zn BIAL2ATEZS. #F P Zn 43R ELAS
A Z N5 S A H i3 ISR Ph AT Zn TR 2SI E B9 RIS R 80% —110% , BCR $EHUCL IR W3 2.

F2 BCR PARBUL IR
Table 2 Sequential extraction procedure of BCR
PR Lz fawnlp b s
U1 g A 100 mL .04, 1140 mL 0. 11 mol-L~" CH;COOH, 75 (22 £2) CHKETHRY 16 h, R

1 [P ERES ) _
J& T 4000 remin ' EGL 20 min, BOL FIEREFN R HZE IR VS , DAAS T 2B,

5 Fo/Mn LS BRI 40 mL 0.5 mol- L' NH,OH-HCI(##% pH {HZ% 1.5) ,#£(22 £2) CHEKRTHRY 16 h, 5k
J& T 4000 remin =" B0 20 min, B FIEARIN ki AR ROK GRS, DA T A .
A RIAERAEH N 10 mL 8. 8 mol-L =" HyO, (AT pH {E N 2—3) , FEIR T HE 1 h, A EMPE, 5K

3 FH A JE T (85 +2) CHIBAB MM 1 h. HIFHE AT 3 mL BN 10 mL 8.8 mol-L~' H, 0, Filf# 1 h. 24
&P F 1 mL A, 050 mL 1 mol-L~" NH,OAC(#F5 pH A 2) ,#£(22 +2) CHEKHIRY 16 h,5R5T
4000 r-min ~' B0 20 min, BOH FIERARI , 2R TR SRS , LT A4 .

4 RN FFRHET 105 C FHET B0, 1 g BRI SR FH T /K s S 71 fi

1.4 Bdlageitiatr
K FH Microsoft Excel F1 SPSS 18 X AS[a] 4b BEEHE HE4 7 8. K J7 227081 (ANOVA ) A1 Ducan #:38 £ &
L (P <0.05) , B LIS + (TR 22 2R, 2 ER H Origing. 0 5E K.

2 R 5HE

2.1 AR R+ 5% pH {E AR

FIEEFE LN A2 AAJE, S RA L, A0 B B A = T 3R pH(P <0.05) , HrpEsm
A AT IR 443 pH B CK B9 5.86 THEEI 8. 19(1555 1 ™), CK 195.81 THE 5] 8. 24 (K555 2 4
H) W8 3. IR £ T4 R pH X5 AR I ST A R — 80 BRI CaCo, i pH
{357 8. 88, AN INE] +38)5 B F M = T 3 pH, X S mes " AW o8 45 A —2L. pH X 3 48
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(RS BT AR, 425 S0 ORI Y- o 037 T 45 5 S 85 75
T BUR AR 25 2 5 — Mok, pH T T 23 T 0
W RTINS ) W . 1 B S, V02 7 9 9B S 76 05 3 5 pH. T % 5
o,

R3OA[EBCR AR L HE pH B R

Table 3 Effect of different amendments on the pH in soil

Ak 3K —1H PitH
CK 5.86 +0.01 a 5.81+0.03 a
SE 6.94 +£0.04 ¢ 6.82+0.04 d
BC 6.99 +0.03 ¢ 6.65+0.04 ¢
RS 5.93+0.03 b 6.03 +0.03 b
LS 8.19+0.04 d 8.24 +£0.02 e

TE I+ HRERRZE (n =3) ; RIS ) 55 R R A ) 22 5 .35 (P < 0.05).

2.2 R[ERCR A Zn JEA 5200

BCR 7 AR HZE R, L3rh Zn FREDIFRHE S 0 3 AHX B 080K 53. 4% —67.9% , WA 1. 35
FE 1SRG BRE A FA  HEa JHESEFSE A A KA R85 0 3 i R AIC T g R v B U A B
(P <0.05,K 1 fik4). XA[Re TR REBEE G153 LA — @ 5, ©aeiE ot o2 + 5
pH b2 0 45 8 2 AR P 7E 3R A9 A= W Rk (B0 Zn BOSE AN K. JF HILZE RS Cao 251
o R —3. 5555 2 DG, AN 2% WS F A AR 3, W ZZ REAK T 3 P R v $2 UGS Zn
T (P <0.05), SXHAH G, HA 250 AR 17. 4% T 34.6% .
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Fig.1 Effect of different amendments on the fractionation of Zn in soil

R4 AIASCR AR L IERR AT RIS Zn E (mgekg ") BRI

Table 4 Effect of different amendments on the concentration of acid extractable Zn in soil (mg-kg™")

ALK | 21 A
CK 24.33£0.61 d 15.13 £0.62 ¢
SE 22.86 £0.45 ¢ 14.61 £1.04 be
BC 24.00£0.13 d 13.10 £1.44 be
RS 21.80£0.39 b 12.50 £0.72 b
LS 20.20 £0.14 a 9.89£0.63 a

TEPMH + BRER2E (n =3) s [AFIA T RR/R AR BR 22 5 345 (P < 0.05).

2.3 KN[FEEFIX P TEA AR
BCR &R H s 6B | 338 h Ph 2 IR AL S0 3 M E 4380 76. 79% —90. 98% |, UL
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B2, 8555 1AM 2 A HIG BRI 4 b #RA e Ab B 2 0 3 MR AR T 3 b A 3R vl S U P
FH(P<0.05), W3 5. 058 & IR B TR A2 % 34 %50 Ph AOREMAAS K. 55 BRACERAR HE , s
2% ISERE T B BRI A K AT 43 7 T B0 SR T 4 U Ph FEAIK 87. 1% .82. 6% 11 25. 6% (¥ 5%1 4
1),93.7% 73.3% F139.0% (3557 2 A~ ), W3R 5. B R BEA SOb AL L 58rh P AW A &E, X 5
VFZ i — 307 R I R AT A B S B Ph IR AS S R n] HRBCS Ak A AR
A HLEE S SRR WK 2. rTRE R i T 3 pH W THE A& Ph SAPLTA &R 454 6 1 iy R A
e ) TS SRS AT 0T S B e DTS N B B SR IR] A B SRS AT R A 1 4
Ph AP RBCR E B . TR, BN 515, it RS FFAS Sk AT a5 PR il SR A &
X A B AR Ph 15U T S AR 5 BRI 3 Ph A 850 I RICRSOR Tl e/ #F &
UR e LI SR DALl =R p

W T REGS 0 Fe/Mn 4k COAHNEAA RS

H—1H BAA
00 F— — —  — 100 —  —  —
o SO0 (] < 80F L
2 2
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Fig.2 Effect of different amendments on the fractionation of Pb in soil

RS AR SRR AT IS P & (mg-kg ™) HISZIR

Table 5 Effect of different amendments on the concentration of acid extractable Pb in soil (mg-kg™")

A K- 11H 21A
CK 60.52 +3.01a 36.25+3.26 ¢
SE 56.89 £1.85 a 34.53£1.50 ¢
BC 10.51 £0.62 ¢ 9.691.19 a
RS 7.79£0.19 d 2.27£0.05 a
LS 45.02=0.80 b 22.11£2.65b

TE I+ BRiER2E (n =3) s ISR FRERORAL B 22 52 235 (P < 0.05).

(L) BN 2% W47 B I SRAS FERN A= A B nl i 35 4Rt sy B Pk 388 1Y) pHL, DR A K v +
9 pH B 1535 2 DA TS BN 2% 0 SRS FF RN A A7 I A AT 8 25 Hb A A 4 498 PP R AT AR BUES Zn
i, 40 HE T RIS 17. 4% F134. 6% .

(2)7F 4 Fil 500,29 T SRS FF - 5 RN A= 7 B Ak B34 ] 3 el 3R AR = 498 op iR v SR UGS Pb
. 5B L SN 2% TSRS AT B e A A K AT oy ) 8 SR T RIS Ph BEAIK 87. 1% .82. 6%
M 25.6% (55351 1) ,93.7% 73.3% F139.0% (¥535 2 DA MSERSFFRIE 521858 Ph 15 4% 3%
A Ob L

Z % x #t
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Effect of amendments on fractionation of Pb and Zn in soil

SUN Xiaohua' HUANG Yizong"* WU Wen'? ZHONG Min' XU Feng'
LIU Chongmin'* YU Fangming®
(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,Beijing, 100085, China;

2. Environmental and Resource Institute, Guangxi Normal University, Guilin, 541004, China)

ABSTRACT

To investigate the effect of sepiolite, bone char, rape straw and limestone on fractionation of Pb and Zn in

soil, laboratory-simulation incubation experiment was conducted. The results showed that the four amendments

could

all increase the value of pH in soil. Addition of rape straw and limestone could significantly decrease the

concentration of HOAC-soluble Zn in soil. After 2 months of incubation , the concentration of HOAC-soluble Zn

in rape straw and limestone treatments decreased by 17.4% and 34.6% comparing with the control. Except

for sepiolite treatment, the other three amendment treatments could decrease the concentration of HOAC-

soluble Pb in soil. Addition of rape straw, bone char and limestone decreased the concentration of HOAC-
soluble Pb by 87.1% , 82.6% and 25.6% (one month incubation), 93.7% , 73.3% and 39.0% (two

month incubation ) respectively, comparing with the control. Rape straw and bone char were the potential

materials to rehabilitate the Pb contaminated soil.

Keywords: soil, Pb, Zn, amendments, fractionation.



