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Influence of Modified Alum Powder on Extractability of Cadmium and Lead in Soils
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Abstract: Alum powder has fine size, large surface area and strong adsorption, and could be used to reduce heavy metal concentrations in
soil solution. Here alum powder, hot acid alum powder, hot alkali alum powder and thiol modified alum powder were applied to cadmium
(Cd) and lead(Pb) contaminated soils to assess their efficiency in immobilization of soil Cd and Pb. Application of all alum powder de—
creased extractability of Cd and Pb in soils. Extractable Cd and Pb were negatively correlated with the amounts of alum powder and incuba—
tion time. Hot alkali alum powder was the most effective in decreasing extractable Cd and Pb in soil. Scanning electron microscopy showed
that hot alkali alum powder had smaller particle sizes and greater specific surface area than the original one did. The results of this study
would be of practical importance in screening amendments for remediation of Cd and Pb contaminated soil.
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Table 1 Effects of four amendments on extractable Cd in

contaminated soils(mg-kg™, mean+SD,n=3)
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Pb i, X Rl — Bk, I At fb st ) 35 5% £
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Hr I 5.0% B s IR L (1 Ak BB e AT R BUAS Ph
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LRI R 69.0% 5 EEALES ] K 8 JEl Y i Ab B, U
T 5.0% A5 BH AR A b B Rpoo] $REERES: Ph f o
AR (21.7 mg-kg™), 5 %F B8 (62.6 mg-kg™) A Lt % iR
N65.3%; BlifL i)k 16 JE TR 4B 0 5.0%
SRR P B AR S A Ab R R RS P R AIK
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xR 2 AR ERATLIE RS TR ATIRENES Ph & RN
(mg kg™, EEAREZE ,n=3)
Table 2 Effects of four amendments on extractability Pb in

contaminated soils(mg-kg™, mean+SD,n=3)

BLARCE FLAEHT BLARCE FLAEHT
4 JH 8 JAl 16 J# 4 JH 8 JAl 16 J#
CK 0 3.16:028  2.53x0.12  2.12+0.11 CK 0 81.78+2.0  62.6:0.5 50.8+1.3
B 0.1% 1.9340.14a  2.18+0.14a  1.75x0.21a B 0.1% 60.25+1.3a  5525x1.3a  37.92+1.8a
02%  1.92#0.06a 1.96x0.03b  1.61x0.1b 02%  51.64x12b 44.41x12b 37.88+1.3a
0.5%  1.87#0.04ab 1.88+0.12bc  1.55:0.08c 0.5%  45.19+23c  44.11223b  35.90%1.9a
1.0%  1.87#0.29ab 1.8120.15¢  1.35:0.03c 1.0%  4326x2.1c  41.53x09b  34.34x1.9a
2.0%  1.80£0.11ab 1.53%0.16d  1.300.06¢ 2.0%  41.85x19c¢  40.73x15b  33.86%1.5a
50%  176£0.15b  1.3120.02¢  1.230.06d 50%  3651x1.5d 28.71xl1.7c 28.87+0.9b
PERMEAE  0.1%  2.5320.75a  1.80+0.08a  1.83%0.37a RN 0.1%  58.80x2.1a  50.79%1.6a  45.27+2.0a
02%  2.02:0.64b 1.7320.11a  1.5620.15b 02%  41.97+2.5b 47.59+2.8b  35.10+0.7b
0.5%  1.81%0.57c  1.64£0.2ab  1.52%0.01b 0.5%  41.66£0.9b 47.12+2.4b  35.02+0.9b
1.0%  1.79%£0.56c  1.61£0.15b  1.4020.07hc 1.0%  41.17#0.8b  46.80x1.8b  34.17+0.5b
20%  1.79#0.12¢  1.5620.14c  1.39£0.05¢ 20%  41.16x12b 46.75:0.8b 33.81xl.1b
50%  1.65:0.01d 1.28+0.11d  1.3120.19¢ 50%  39.75x09c 38.85:l.4c  31.96x1.8c
PRSI 0.1%  2.02#0.05a  1.89+0.19a  1.58+0.06a PO 0.1%  66.46x2.0a  47.79+1.6a  33.58+0.9a
02%  1.79£0.05b 1.48+021b  1.46+0.08a 02%  5026£3.1b  43.56+1.8ab 31.7740.5a
0.5%  1.71x0.14b  1.46x0.18b  1.3420.12b 0.5%  37.93x29c 40.24x1.1b  31.53%1.3a
1.0%  1.69:023b  1.3320.09c  1.29+0.03bc 1.0%  34.29+18c 31.43:12c 28.39+l1.6ab
2.0%  1.65:0.14b  1.3220.08c  1.270.03c 20%  30.12%1.5¢  26.50x1.1d  25.05+0.5b
50%  1.56x0.13¢c  1.29+0.11c  1.04:0.04d 50%  25.17¢12d 21.70tl4e 19.87+0.7c
FiHALBBLYE  0.1%  3.08£0.57a 2.4620.02a 1.860.11a FHALBBLYE  01%  71.40£1.7a 58.61+25a 47.96%2.6a
02%  291:0.55bh  2.50£0.08a 1.85+0.23a 02%  59.66+2.4b 53.57+0.73a 43.30%0.8a
0.5%  2.88+0.35h 2.47x0.07a 1.83+0.25a 0.5%  55.11£3.0c 52.64+0.95a 36.03+1.2b
1.0%  2.87+0.61b 2.32+0.41ab 1.81+0.08a 1.0%  54.28+0.8c 47.53x0.87ab 36.22+2.3b
20%  277#0.8bc  221x0.1b  1.6120.10b 20%  44.071.6d 41.60+l.1c  33.03x1.8¢
50%  2.67#0.5lc  2.01x03c  1.31x0.09¢ 50%  41.79+12d  41.56x15¢ 31.52+1.5¢

T BT R ARG 5 2R [l — B F7 i ] U R AL TEA [l
i b PR ATREGS Cd 5 H22 5 B35, P<0.05,

T BT S A /NG 5 B3R [l — B I [l 45 R AL R TEA [l 3
A BT AT SREGS Ph 22 5 3, P<0.05.
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Figure 1 Soil pH as influenced by different amendments and

incubation times

Cd 1 Ph it 55 552 Bl Ak 750 ek b v A F AL A0 5%
BR, 5 HE pH AL IR R B R

PUAR AL ) X BE AUk /D £ Cd AN P [ AT 42
B i B#AR Cd AN Ph ZERREE T RE HE 77, AN
HCPE 7 3R Cd AN Ph i AT HR RS 5 i R e 22
S R 1 RNER 2 AT A A S Y BEALR
RAR 33 P AT $REAS Cd A Ph B RE ) 2 T HA
SRR o R A (SEMD) XN Ji B L3R 2 el
PE BRI B OR300 (8] 2), 45 5 i, PR Bl e B
B AN S LAk B AR 44 e 5 15 i BH LR AR B
TR B L 5 T I AL AR L, A0 T AR AR LA
AL, R AR ATHAN B ARAE /N, FEHAE Sk
AR R AR T B SRR IS o LR TR 45
TR, B vk ALK R A 15.5 m?- g™ §2
FE] 353 m? g, SO MERTAR EEE N T 127.7% , 3405
WP BH AR R TR 1 A A R 0 AR
TR B T TR R A P A A, DT 2 e Ak
AE 7 o IR BH R R At — R BRI 9 o035 B
A K E R ALY, AR R, R Ak R m
A P R B2 A R KV S S 5SS Y T 4 R o 1
Az Ak 2 B P W I TR L A S b ] R B A Ak
s A 22 (]2 BH R e T B OO A A5 s [
A RESR I/ 3R TR EGE Cd A1 Pb (1) 2R iR
821 (H BRI e rh E 42 8 Cd A Pb 1y4tifk

(D) JEBIILIR ; (2) PBRBUME AL 5 (3) SABRBICHE BH B 5
()AL
(1)Alum powder, (2)Hot acid alum powder, (3 )Hot alkali alum powder,
(4)Thiol modified alum powder

2 MFhEHERRELE 200 kV,2000 B R EE A
Figure 2 SEM micrographs of four alum powder
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