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Passivation Mechanisms of Soil Heavy Metals Cd and Pb with Different Sizes of Phosphate Powder
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Abstract: Pot experiments were carried out to research on the passivation effects and mechanisms of cadmium(Cd ) and lead(Pb) in soil with
different sizes(0.1, 1.5, 150 pwm) and levels( 1, 2, 4 g-kg™' per soil ) of phosphate powder. Results showed that the yield and leaf area of
rape increased with the level of phosphate powder, but decreased with the size of them. The contents of Cd and Pb in plant and exchangeable
Cd and Pb in soil decreased, the soil residual Cd and Pb contents increased, with higher level and smaller size of phosphate powder. In com—
parison to control without phosphate power, while phosphate powder with 0.1 pm size and 4 g-kg™ per soil was applied, the yield and leaf
area of rape significantly increased by 87.3% and 147.9%, respectively. The contents of Cd and Pb in leaves notably decreased by 46.9% and
61.9%, and by 47.9% and 35.3% in roots. The soil exchangeable Cd and Pb contents decreased by 44.8% and 44.9%. None significant dif-
ference was found in the phosphate powder with size of 150 wm and dosage of 1 g+kg™ per soil. The effect of 1.5 um phosphate powder was
between 0.1 wm and 150 pwm. Therefore, the best passivation effect of them was 0.1 wm phosphate powder, with the reason of decreasing the
contents of exchangeable Cd and Pb, which were easily absorbed by rape.
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Table 1 Physical and chemical properties of the tested soils

i H pH f& AHE/g kg PR /mg kg

AR/ mg kg™

A /mg - kg™ Pb/mg-kg™! Cd /mg-kg

3 4.96 16.53 117.33

9.48 86.00 5.869 0.077
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Table 2 Effects of phosphate powder on the growth and nutrient
uptake in rape with different treatments

R 3 FEINEBYT M LEFTESETE
R EIR2ME (mg-kg™)
Table 3 Effects of phosphate powder on the absorption of Cd and
Pb in rape with different treatments(mg-kg™)

Gie MEREYem® lt/gpot’ Ng-kg'  Plgrkg?  Klgokg®
CK 25.41a 7.12a 2.75¢ 053  6.86hc 4b3 Cd' Cd? Pb! Ph?
Al 42.19b  1076bc  271de  065¢  6.65hc CK 29.80cd 16.59def  33.55de 678.10b
A2 49.40bc  11.62bed  246bed  0.65¢ 6.11b Al 23.36ab 7.3% 24.56hc 658.93h
A3 62.97c 1333d  2.15a 0.77d 532a A2 20.67ab 8.65ab 20.45h 532.17ab
BI 36.55ab  10.55bc  2.63cde  0.56ab  6.74hc A3 15.82a 8.64ab 12.77a 438.45a
B2 4091b  10.62bc  2.36ab  0.5%bc  6.84bc BI 21.10ab 11.83be 28.55cd 675.97h
B3 4590b  11.86cd  2.25ab  0.6lbe  6.43b B2 27.50cd 1242cde  2690bed  524.45ab
Cl 35.01ab 9.43b  240abc  0.53a 7.34c B3 19.07ab 14.13de 2251be  53747ab
2 39.63ab  10.61bc  24labc  0.54a 6.44b cl 31.94d 16.25de 44.63f 867.38¢
3 43.13b  1125bed  2.24ab  0.55ab  6.69hc 2 32.71d 16.86f 38.09¢f 676.05h
c3 28.34cd 1223cde  3698de  517.03ab
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A A AN [RPRAR BT # A 38, A il B RAE Y
W/ IR R AR R, SXT AR L,
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[FISERIAR AN B R a5, i b 2wk
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wm BEH R 3 AN FH R AL B VA A A e i i
N 5.8%~15.5%, HA AL X 2E R 2 5 150
pm B AL il 2SR S EER AR E
i R A A AR B A R FH R RS T R
R HERAREE; BiEE 2o a5k
WA LR AR AN R R e —E FAE . i 2 i
REE th , B0 R R AR B/ )N B R AIE T A X0 B ) IR AL o
2.2 AEIGEBY 3T EiSE R Cd #1 Pb 930G

2 3 0] E W RN R (0.1.1.5 pm) J5 #4540 BE
g T Cd P S AR T R R R SRR AR
P B B R R A3E I, F iR - Cd A Pb
2R B, 0.1 pm B8 3 4N & A
X T i Cd AT Ph B R A AR R A R
21.6%~46.9%F1 26.8%~61.9% , 5%} HEAH bt 22 5 44 i
%5 1.5 wm BET M 3 AR B Cd
Pb & & 1 A% IR B 5 3k 7.7% ~36.0% . 14.9% ~
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Figure 3 The correlation of Cd and Pb between the heavy metals absorption in plant aboveground and the soil
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