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Adsorption Behaviour of Copper and Zinc on Pig Manure and Its Vermicompost
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Abstract : Copper and zinc are the commonly—occurring micronutrients used in pig manures since their anti—microbial and growth—stimulat—
ing effects. As the end product of using earthworm to break down pig manure, vermicompost has much larger surface area mainly because of
the increased decomposition and humification during earthworm treatment period. Since both pig manure and its vermicomposts are organic
wastes and can be used as organic fertilizers for agricultural soils, they may have some different effects on the behaviour of the existed copper
and zinc. In this paper, Cu** and Zn** adsorption behaviour on pig manure waste and its vermicompost were studied. The results showed that
Cu*, Zn* adsorption increased with the initial Cu*, Zn* concentration and vermicompost had a much higher Cu?* and Zn** adsorption capaci—
ty than pig manure. The adsorption isotherm of Cu**, Zn** by the absorbent could significantly conform to Freundlich and Henry equations.
Cu* and Zn* desorption by these two absorbent increased with their increasing adsorption amount. With the same initial concentration, it was
easier for Cu® to release from pig manure than from vermicompost while it was nearly the same for Zn** desorption. The Cu**, Zn** adsorption
on both pig manure and its vermicompost were rapid reaction, with 90% of Cu*, Zn* adsorbed in the first 10~30 min and reached equilibrium
quickly. First—order dynamic equation was the optimal model to describe the kinetics of Cu**, Zn** adsorption by pig manure and its vermi—
compost, and the adsorption rate of Cu*, Zn* in vermicompost was much higher than that in pig manure waste.
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vermicompost from pig manure
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Table 1 Adsorption of Cu* on pig manure and its vermicompost

W 551 Henry % G=A+K,xC, Frendlich % G=KxxC,' Langmiur i G=G"%C/(A+C,)
absorbent A K, R K; b R G’ A R
|2 -2 053.1 1891.0 0.962 9% 80.6 4.32 0.995 5%+ 102.8 -1.68 -0251 4
broE -812.9 419 0.989 2% 0.021 2.82 0.893 9 56.0 -32.07 04522

TG FORW MR, G0 FoR i R i, C, s PR Cu* VR BE , n=8, Rogs= 0.707, Ro0=0.834. T [dl.

Note: G denotes adsorption amount, G’ denotes maximum saturated adsorption amount, C, denotes the concentration of Cu** in equilibrium solution, n=8,

Roos= 0.707, Ry0=0.834, the same below.
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Table 2 Adsorption of Zn* on pig manure and its vermicompost

I [ 351 Henry ) G=A+K;xC, Frendlich %Y G=K/xC,’ Langmiur ! G=G"%C/(A+C,)
absorbent A K, R K, b R G A R
15124 -1736.5 1283.9 0.993 0** 78.0 3.01 0.981 0** 42.18 -2.48 -0.612 7
p s -390.7 183.4 0.964 6** 46.5 1.46 0.949 5% 207.67 -7.85 -0.219 3
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Table 3 Desorption and adsorption of Cu*, Zn* in pig manure and its vermicompost
Cu¥/mg kg Zn*/mg-kg”
WS /mg - L LBt e e A
W B S W B i E UE fif e % o e S

0 -26.23 19.48 -334.08 68.18 -34.08 42.81 -68.67 18.21
2 23.41 18.78 -315.91 61.94 19.09 42.34 -19.20 25.76
4 72.25 19.68 -241.70 60.05 61.91 45.77 27.38 25.81
8 171.56 22.57 -173.12 58.10 163.88 50.88 122.31 29.57
16 365.37 24.39 -13.52 55.09 358.67 48.02 319.87 32.67
40 954.97 30.22 359.42 62.48 948.00 59.15 888.54 48.29
60 1452.37 38.80 632.48 94.47 143627 63.33 1270.98 57.22
100 2 497.50 50.54 1247.57 214.84 242083 76.16 214891 68.73
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Figure 3 Adsorption isotherm curve of Zn* on pig manure
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Figure 5 The dynamic curve of Cu* adsorption on pig manure waste and its vermicompost
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Table 4 Correlation coefficients(R )of four kinetic equations for Cu** and Zn* adsorption by pigmanure and its vermicompost(25 °C)

. Elovich J5# Langmuir MAETTE e CIVIEYiY KU RO
. W Elovich equation Langmuir equation Firster order equation Two—constant equationln
kAl Concentr- Y=atblnt 1Y =t1Y masc+ 17k Y=a-bln(t+e) Y=a+blnt
ation/mg !
Cu2+ Zn2+ Cu2+ Zn2+ Cu2+ Zn2+ Cu2+ Zn2+

brasis 2 -0.693 3* -0.250 4 -0.351 0 0.332 1 0.864 3%** 0.654 5% ND -0.251 6
16 —-0.810 2%#%* 0.174 4 0.229 2 0.565 3 0.966 7** 0.519 0 ND 0.18 48
40 -0.493 4 0.931 9%** -0.193 3 0.897 4%** 0.858 2%* 0.933 9** -0.084 5 0.925 9**

5|2 2 -0.557 4 0.738 3* -0.130 2 0.981 4%** 0.874 5%** 0.887 9** -0.505 6 0.723 6*
16 0.844 2%* 0.850 3%** 0.930 5%** 0.952 6** 0.921 2%* 0.905 2%* 0.724 6* 0.837 8%**
40 0.743 4% 0.849 5%* 0.478 8 0.925 1** 0.754 1* 0.874 8%** 0.753 7* 0.851 1%%*

WY FORWLRHE , Ymax R e AR B &, ¢ 2R R3% B 1] Time(min),a b & FR/REERISHR (HHCK 2B B, n=10, Roes= 0.632,

R0.01:0-765 o

Note: Y denotes adsorption amount, ¥ max denotes maximum saturated adsorption amount, ¢ denotes shaking time(min ), a, b and k denote the model pa—

rameters. The bigger is R, the better is the model, n=10, Ryps= 0.632, R,=0.765.
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Figure 6 The dynamic curve of Zn* adsorption on pig manure and its vermicompost
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