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The effect of type and particle size of passivator on effective state of Cd and Pb in compound polluted soil
YUAN Qi-hui'?, BAO Li"?, ZHANG Nai—-ming*’

(1.College of Resource and Environmental Sciences, Yunnan Agricultural University, Kunming 650201, China; 2. Yunnan Soil Fertilizer
and Pollution Repair Engineering Laboratory, Kunming 650201, China)

Abstract: In order to study the effect of different types and particle size of passivators on the repair of heavy metal pollution in soils, three
particle sizes (60~100, 100~200, >200 mesh) with four different passivating agents (self-made inorganic passivating agent, lime+biochar,
diatomaceous earth, phosphate rock powder) were added through laboratory cultivation experiments to study the effect of the type and size
of passivation agents on the effective Cd and Pb in heavy metal complex contaminated soil. The results after 60 days passivation showed
that self~made inorganic passivation agent, biochar+lime and phosphate rock powder had the best passivation effect on soil available Cd
at >200 mesh particle size, which reduced by 9.54%, 13.93% and 11.08%, respectively, compared with the control; Diatomite had the best
effect at a particle size of 100~200 mesh, and the effective Cd content reduced by 22.35% compared with the control. The passivation effect
of self-made inorganic passivation agent, lime+biochar, diatomaceous earth and phosphate rock powder on soil available Pb is best under
the particle size of >200 mesh, which reduced by 17.81%, 18.7%, 11.54% and 22.19%, compared with the control, the phosphate rock pow-
der passivation had the best passivation effect. It indicated that the self-made inorganic passivation agent, lime+biochar and phosphate

rock powder had the better effect of Cd and Pb on the passivated soil heavy metals at the smaller particle size. There is not significantly dif-
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ferent among the three particle size treatments of diatomaceous earth.

Keywords : heavy metal; passivator; particle size; effective state
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Table 1 Effect of particle size of passivator on soil pH

ki 4% Particle size A B C D
CK 5.84+0.03a 5.84+0.03b 5.84+0.03b 5.84+0.03a

60~100 H 5.99+0.05a 6.65£0.09a 6.66+0.04a 6.12+0.09a
(0.250~0.149 mm)

100~200 H
(0.149~0.075 mm)

>200 H (<0.075 mm) 6.02+0.09a 6.89+0.06a 6.60+0.08a 6.13+0.07a

6.15+0.03a 6.71+0.10a 6.53+0.10a 6.15+0.08a

TE AR A BLC D435 A I TCHLRS AL AR A1+ A= e |
RER L BREORY o [ FAS IR 7 RER R AR PR R] 22 5 R 3% (P<0.05)

Note: Passivator A, B, C.D means self-made inorganic passivator,
lime +biochar, diatomaceous earth and phosphate rock powder, respectively.
Different letters in the same column mean significant difference among
treatments(P<0.05).
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Figure 1 Effect of passivator particle size on soil active
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Figure 2 Effect of passivator particle sizes on soil active
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Table 2 Analysis of two—factor variance of available Cd and
available Pb in soil based on type and particle size of passivator
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Heal Ll Passivator Passivator Passivator typeXPassivator
ealy meta . . . .
’ type particle size particle size

T - FORAE P<0.001 KPS0 (235
Note: ***indicates the significant effect at P<0.001 level.
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Figure 3 The effect of passivators on soil available Cd and

Pb passivation
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