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The Effectiveness of Amendment on Pb Form and Bioavailability in Pb Contaminated Soil
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Abstract: Pb could not be biodegraded in soil, and various forms of Pb proportion directly affect the migration, transformation of Pb in soil

and toxicity to the plant. When the soil is polluted by Pb, the content of water-soluble Pb can also be correspondingly increased, and this part
of Pb is very easily absorbed and accumulated by plant. The bioavailability and toxicity of Pb could be reduced through adding amendments

into soil. Pot experiment and sequential extraction-atomic absorption procedure were used to research the effectiveness of calcium superphos—
phate, lime, sodium sulphide on plant availability and six chemical forms of Pb in contaminated soil, namely water-soluble, exchangeable,

carbonates bound, Fe/Mn oxides bound, organic matter bound, residual. The results indicated that, Pb in soil gradually transformed from ef-
fective form to invalid form as time passing. The addition of amendment obviously deactivated the availability of Pb. The content of water-

soluble Pb and exchangeable Pb in soil decreased, but the residual Pb elevated. The effect of amendment on remediation of water-soluble Pb
followed the order: sodium sulphide>lime>calcium superphosphate, while for exchangeable Pb was lime>calcium superphosphate> sodium
sulphide, for carbonates bound Ph was lime> sodium sulphide>calcium superphosphate, for Fe/Mn oxides bound Pb was calcium superphos—
phate>sodium sulphide> lime, and for organic matter bound Pb and residual Pb were the same, sodium sulphide>lime>calcium superphos—
phate. The application of amendments can reduce available contents and activity of Pb in soil, and inhibit Pb transformation in soil-plant sys—
tem, thus greatly benefit the safe production of plant.
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PR R R 1V R A AP T VR e A 2 e 1 TP
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it 100 Hifiss H, HHERAMRILE 1,

FT RS R R A K R ESAE B fbah , ¥ kT
B AVUIERRE R R A28 e b ik
1.2 E#Fil%

RGBT R Rt 5t R+ R 15 5
e B Yk R+ AE AL 5 AL B AR RD
ACPREEAE 3R, BEFLINERRAY T HE 1.5 kg; 75 4
+ Pb %A 4y 50 mg-kg, LA Pb(NO;),-4H,0 ¥
WATE M R A AR L BERR S A7 Ak A7)
35k 25.50,1.127 9 g~ FE IR 4 55 g +
W RS RS B AL Ph(NO,), R TR
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1.3 T Ph S TNE T

W 1 HE ) Ph B E SR R R 6 M AHAS
WA 1R,

P T P A A Pb (R BGR A AR
BT

(1) /KRS FREUA-3EFE A 1.000 0 g, A 10 mL
BT B oK 10 mL, % R PR 1 h,4 000
remin FE L0 30 min, B EIER, EAE 10 mL, £F
o,

(2) 28 s AE (L) B A FRIE N B LE A 10
mL 1 mol-L* MgCl,,4 000 r-min- #4354 %5.0> 30 min, B
I, EAZE 10 mL,

() BRFRAS A A 7E (2) ST A FRIE M B0 A
10 mL 1 mol-L-* FERR#N (pH=5) , Wil T ¥R % 4 h,
4 000 r-min- #5520 30 min, B W, E A E 10

mL,
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A 10 mL 1 mol-L* NH,-HCI,95 C F /K4 4 h,
4000 r-mint #5350 30 min, B EIEW, EAZE 10
mL,
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10 mL 30% H,0,+0.02 mol -L*HNO,, 7 85 C+3 CF
KL 10,4 000 r-mint %% 320 30 min, , B FiE
W, B ZE 10 mL, B,

(6)FRIEL . F/AK-mAMRIEAE , RHEELRZ 10
mL,
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+ H0 ik 1 h

SRHOR (1) il oLt Mgel,

FIRARY 45 min
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I (2) i 1 mol- L EEERHN (pH=5)
EiRIRY 4h
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KBRS 4h
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Figure 1 Procedure of Pb sequential extraction in soil
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Table 1 Physical and chemical property of the experimental soil

W OH  pH APYg-kg? EGEUmg e kgl Mg e kgt BREmg e kgt 2%V kgt Aflg e kgt 4Hg - kgt
WEl 48 8.3 80.8 321 102.3 0.18 0.19 14.42
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T Pb A (RS2 MR, il B A S & i,
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X BRIRERAE G 25 Pb 15 pH & i FEAHE ; 4h 1k
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Table 2 Analysis of Pb forms in soil samples containing different Pb for 4 times

BER, J5it/mg « kg* yEYmg » kgt
1d 10d 20d 30d 1d 10d 20d 30d

IR 0.806a 0.756b 0.737c 0.727d 1.480e 1.345f 1.285g 1.206h
HRAS 2.204a 1.953b 1.732c 1.711d 3.204e 2.613f 2.402g 2.407h
KRR Eh A 4.398a 4.747b 5.356¢ 5.473d 5.398e 6.089f 7.342g 7.867h
BEREME 9.135a 9.398b 10.037¢c 10.209d 21.371e 23.562f 23.563g 26.193h
AHE 5.136a 4.904b 4.805¢c 4.933d 18.149¢ 16.990f 15.801g 16.564h
Galte 8.648a 8.601b 8.592c 8.321d 23.081e 24.067f 21.6269 21.703h
i Pb 30.327 30.259 31.259 31.374 72.683 74.666 72.019 75.940

T B Bt 2 A A 2 22 5 T q AL TR)— AT IR i 7 BN R R A B ) A 25 2

Values in the same row are compared using q test and different letters indicate significant differences among different treatments.
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Table 3 Impact of three kinds of amendments on different
Pb forms in raw soil (mg-kg™)

S Rt RS A E A KAE GRAGEhAbEE
KB 0.727a 0.420b 0.664c 0.450d
A 1.711a 1.172b 0.963c 1.197d

W4 A4 5.473a 4.474b 4.991c 4.295d
Bihdi&4&  10.209a 8.012b 11.540c 9.872d
RIS 4.933a 4.914b 3.819¢ 3.658d

T 8.321a 13.946b 11.597¢ 13.751d

& Pb 31.374 32.941 33.574 33.223

T R BRI A5 30 d DN (5 B 1) B 2 Il 1 2 22 S
q K25, Al TE 5 bR i RN W FR A B R B 2

Note:Data in the table are measured values at 30 d;Values in the same
row are compared using q test and different letters indicate significant dif-
ferences among different treatments.

& 4 3WHARBRFIFTIMNE Pb TR AR TSI (mg-kg™)
Table 4 Impact of three kinds of amendments on different forms of
external Pb contamination

B Rt SRS AT BRALEAR R

KL 1.206a 0.903b 0.837¢c 0.409d
A 2.407a 1.297b 1.182¢c 1.430d
WA HE 7.867a 4.166b 5.976c 4.756d
BARAEE 26.193a 20.094b 17.102¢ 18.805d
TS 16.564a 8.948b 11.786¢c 12.655d
TRV A 21.703a 34.171b 36.301c  37.845d

M Pb 75.940 69.579 73.184 75.900

T R BRI A5 30 d DN (5 B 1) S 2 ) 1 2 22 S
q K25, Al TEC 5 bR i RN W R A B R B 2

Note:Data in the table are measured values at 30 d; Values in the same
row are compared using q test and different letters indicate significant dif-
ferences among different treatments.
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