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Adsorption Behaviour of Cadmium and Lead in Pig Manure Waste and Its Vermicompost

ZHU Wei—qin, JIA Xiu—ying, LI Xi-mei, CHENG Hai—xiang
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Abstract: Utilization of earthworms to break down pig manure is gaining popularity in different parts of the world. The end product termed as
vermicompost having very large surface area, which is very different from the original pig manure, mainly because of the increased decompo—
sition and humification. Since both pig manure and its vermicompost are organic waste and used as organic fertilizers, there may be some dif-
ferent effects on the behaviour of heavy metals existing in soil solutions applied with pig manure or its vermicompost. In this paper, the ad—
sorption behaviour of cadmium (Cd) and lead (Pb) on pig manure waste and its vermicompost were described. The results showed that the ad—
sorption of Cd** and Ph** increased with the increasing initial concentration. The adsorption isotherm of Cd** and Ph?* by pig manure and its
vermicompost well conformed to Freundlich and Henry equations, and much higher adsorption capacity of Cd** and Pb** was found in vermi—
compost than that in pig manure waste. The desorption of Cd** and Pb* increased with their increasing adsorption amount and it was easier for
Cd* and Pb** to release from pig manure than vermicompost. The adsorption of Cd** on both pig manure and its vermicompost involved rapid
reaction phase with nearly same Cd** adsorption rate and slow reaction phase with much more higher Cd** adsorption rate founded in vermi—
compost. The kinetics of Ph** adsorption was complicated on pig manure and vermicompost, which depended on the initial Ph** concentration
and adsorption time. But the adsorption rate in vermicompost was always higher than that in pig manure, so vermicompost from pig manure
may be used to remove heavy metals existed in soil and water.
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Figure 1 Adsorption isotherm curve of Cd on pig manure waste
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Figure 2 Adsorption isotherm curve of Pb on pig manure

waste and its vermicompost

1 SBEMB|ERT Cd RMERFEUSSH

Table 1 Some constants of isotherm equation for Cd adsorption by pig manure and its vermicompost

Henry# Frendlich! Langmiur?f
W 351 G=A+K,xCe G=KxxCe" G=GxGI(A+Ge)
A K, R K, b R Gy A R
LT1ES -8.55 13752 0.999 4 1395.1 1.05 0.999 5 191.4 -0.266 0.219 4
i -22.03 527.9 0.996 9% 466.6 1.23 0.999 6 138.5 -0.807 86 0.166 8

T G FoRW ML, Go FOREBRM RN i, Ce FrR-FARR T Cd ¥RIEE, n=8, Rops= 0.707, Ry=0.834, ** FIRMIRREUE 12 FH /K. T,

Note:G indicated adsorption amount, G, indicated the maximum adsorption amount. Ce indicated Cd concentration in equilibrium solutions, n=8, Ryes=

0.707, Ry0i=0.834. ** indicated that correlation coefficient reached 1% significant level. Same as followed.

R 2 FBEFMBIFEX Pb WHERFTRUEGSH

Table 2 Some constants of isotherm equation for Pb adsorption by pig manure and its vermicompost

Henry#d Frendlich7f! Langmiur/!
M 551 G=A+K,xCe G=KxCe" G=GxGI(A+Ge)
A K, R K; b R Gy A R
LB -138.2 198.2 0.933 1%+ 8.76 2.45 0.979 1%+ 176.7 -6.07 0.008 3
A -151.5 80.4 0.942 9 7.24 1.78 0.964 9%+ 1553 -11.64 -0.121 2
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Figure 3 The desorption curve of Cd adsorbed on pig manure

and its vermicompost
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Table 3 The ratio of adsorption and desorption for Cd or Pb in pig manure and its vermicompost

Cd

Pb

TREERRIE LEES U515 LEES U5l
1% F R 1% W B 51% e W B 1% fi AR 1% LERA R 1%

1 _ _ _ _ _ _ _ _

2 91.69 4.93 96.61 1.89 50.86 8.50 95.39 4.49
3 91.07 3.82 97.85 1.27 51.72 11.19 79.75 8.46
4 92.30 2.37 97.54 0.79 55.99 15.39 80.97 9.51
5 92.95 243 98.74 0.78 56.21 11.57 7751 11.58
6 94.02 1.94 98.19 112 66.10 11.75 82.54 8.43
7 96.56 1.66 98.11 0.72 71.53 8.89 87.65 8.49
8 96.97 1.68 98.21 0.67 78.65 7.82 90.32 8.82

L Cd AR B FEARRE M 1 2 8 17535129 0.5,10,20,50,200,500, 1 000 mg-kg™ . Pb ARFLAR BEHEE A 1 31 8 4343519 0,50,100,200.,500.1
000, 1500.2 500 mg-kg™ = (i THEALBEAREBEIE 1 F, TFBCAT T REAS TR I8 8 1, AN AE TR BT e A IO e 7 B AT 2307 )
Note:From row 1 to row 8, the Cd concentration was 0.5,10,20,50,200,500,1 000 mg -kg™ respectively and the Pb concentration was 0,50 , 100 .

200,500, 1000,1500,2 500 mg-kg™ respectively.(Since no heavy metals treated in row 1, no data given in this row).
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Figure 5 The dynamic curve of Cd adsorption on pig manure waste and its vermicompost
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