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Dynamic of humic substance complexed copper and its relationship
with copper leaching during manure composting
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Abstract: [Objective] The objective of this paper is to study the changes of humic substance com-
plexed copper (HS-Cu) during composting of chicken manure and to investigate the relationship between
HS-Cu and leaching copper from manure. [Method] H,O and NaOH and NaOH -+ Na, P, O; were employed
to extract HS-Cu sequentially,and leaching experiment was carried out to study copper leaching from ma-
nure. [Result] The results showed that the average amount of water dissolved HS-Cu accounted for 6 per-
cent of the total copper in manure and free copper ion accounted for five percent. Both firstly increased and
then decreased with composting. The amount of NaOH extractable HS-Cu averaged 27. 8% of the total copper in
manure, which increased to a maximum at day 35 and leveled off thereafter. The amount of NaOH+Na,P,O; ex-
tractable HS-Cu averaged 20% of the total copper in manure and increased with composting process. For the H, O
extractable HS-Cu, Fulvic acid complexed copper (FA-Cu) was the main form. However, For NaOH-+Na, P, O; ex-

tractable HS-Cu, fulvic acid complexed copper (FA-Cu) was the main form in the first 28 days composting and then
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humic acid complexed copper(HA-Cu) was the main form. For the NaOH extractable HS-Cu,FA-Cu was the main

form before 50 days decaying and then HA-Cu was the main form. The amount of leaching Copper from manure av-

eraged 20% of the total copper in manure, which increased in the first 35 days composting and then decreased. The

amount of leaching copper was correlated to NaOH or H, O extractable HS-Cu and organic carbon,but was not
correlated with NaOH -+ Na,P,O; extractable HS-Cu and organic carbon. [Conclusion) Therefore, NaOH or

H, O extractable HS-Cu could be used for prediction of copper leaching from manure.

Key words: chicken manure;humic substance;complexed copper;leaching;copper leaching; manure de-

composition
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Table 1 Correlation coefficient between organic C and HS-Cu
EEES H,O %
T H,O-C Naop-c NaPO; = H,0- NaOH-HS- (N\aj‘fjg; T omET Pk B
Factor 2 B : NaOH)-C HS-Cu Cu a . Free Total H,O-
HS-Cu <~ . .
Cu ion Cu
NaOH-C 0.7097* 1
(Na,; P,O; +NaOH)-C 0.215 4 0.785 1"~ 1
H;O-HS-Cu 0.939 0"~ 0.501 1 —0.022 0 1
NaOH-HS-Cu 0.578 8 0.963 0" * 0.842 0" * 0.389 7 1
(Nay P, O; +NaOH)-HS-Cu 0.127 2 0.639 2 0.9554** —0.0501 0.720 2% 1
H A48 Free Cu ion 0.466 4 —0.133 6 —0.496 6 0.706 8 —0.249 5 —0.402 0 1
H, O % & CuTotal H,O-Cu  0.818 9** 0.2812  —0.2169 0.957 6** 0.1594  —0.197 2 0.8805** 1
k24 Leaching Cu 0.962 7" 0.798 9** 0.340 8 0.879 3** 0.721 6" 0.237 8 0.291 3 0.707 6*
HE:n—2=8; r0.05=0.632;57r0.00=0.765; * F/RTE 0. 05 /K- LZEF; » x F/RFE0.01 KFLER.
Note:n—2=8; ,0.05=0.632;7r9.01 =0.765; * indicates significant at 0. 05 level; * % indicates significant at 0. 01 level.
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Table 2 Equation of leaching copper and different HS-Cu during manare composting

F Factors

W () 5 Ho O B HS-Cu(o) B¢ &

Relationship between leaching Cu(y) and H:O extractable HS-Cu(x)

W () 5 NaOH % HE HS-Cu (o)X &

Relationship between leaching Cu (y) and NaOH extractable HS-Cu(x)

WM ()5 NaOH+Na, P, O P HS-Cu(a) X &

Relationship between leaching Cu (y) and NaOH-Nay P, O; extractable HS-Cu (&) I

J7 # Equation r?
y=0.889 6 x + 12.6950 0.773 2"~
y=0.608 2 x+1.188 2 0.520 7
—0.223 8 22+9.527 6 x— 80.809 0.6530" "

e FARFE0.05 KT E2ERF; » « FRRFE0.0LKFLER,

Note: * indicates significant at 0. 05 level; * * indicates significant at 0. 01 level.
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