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Effect of Dissolved Organic Matter on Sorption—Desorption Behavior of Copper in Soil

ZHU Liang'%, WU Jun', ZHOU Jiang—min% CHEN Hua-lin%, TANG Dong-min'?

(1. College of Resources and Environment, Sichuan Agricultural University, Ya'an 625014, China; 2. School of Life and Environmental Sci—
ences, Wenzhou University, Wenzhou 325027, China)

Abstract: The impact of dissolved organic matter derived from different decomposition stage of crop straw on the sorption—desorption behav—
ior of soil copper (Cu) was studied. The results showed that Freundlich model could completely explain the mechanism of the soil Cu sorption
and desorption. 0 day—dissolved organic matter increased the pH of sorption—desorption system, significantly decreased the hysteresis index
of soil Cu, greatly reduced the sorption capacity of soil Cu, and accelerated the desorption of soil Cu. Further, there was significant difference
(P<0.01) between the 0 day phase of dissolved organic matter and other phases of dissolved organic matter. Other decomposition phases of
dissolved organic matter could also increase the pH in sorption—desorption system. When soil Cu concentration was low, it decreased the hys—
teresis index of soil Cu, restrained the sorption of soil Cu, and accelerated the desorption of soil Cu, since the chelation effect was better than
pH effect at this time. On the other hand, when soil Cu concentration was relatively high, it increased the sorption of soil Cu, reduced the des—
orption of soil Cu, and increased the hysteresis index of soil Cu.
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Figure 1 Effect of DOM on Cu sorption in soil
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Table 1 Physical and chemical properties of the selected soils
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DOM>0 d-DOM , )\ 2 38 1T LU HY , Bl 25 A5 FF 6 A st
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Table 3 P values of multi-comparison on 1gKd of sorption
curve between different DOM
DOM i K 0d- 3d- 35 d- 63 d-
DOM DOM DOM DOM
0 d-DOM 0.000%* *
3 d-DOM 0.249 0.000%*
35 d-DOM 0.823 0.000%* 0.350
63 d-DOM 0.198 0.000%*  0.018* 0.133
91 d-DOM 0.916 0.000%* 0.210 0.743 0.235

2 * S P<0.05; %+ Jy P<0.01,

ANHABILASBY B DOM ik Rl =2 AR % 3d 5
63 d ) DOM X} Cu W B} 25 i £& 52 e A7 75 b 25 22 5
(P<0.05) , HAbsE M 2 5] 25 S H AR B 3%

F 4 HEH AL DOM AAETS M T ik R iy
pH {E, NEH AT LIE Y Bl Cu W) iRk B 34 T,
B SCE0)5 , UEWR pH 4t — 2 FRAUE S X & FRE
Cu Ve & T 1=y, Wi ik 8 b DA B B T 460 T ) HY
Wik %2, T LA S 2R pH B2 W R AR, 1HL A i 3
Ao AL BB DOM, Cu® W B /5 B8 WY pH 3
FoX R R, S B BT 1#8 5 A DOM B 74
e 5 35 24 5 (P<0.01) . AN[EIBY Bt DOM X pH (152
WA, 0 d 5IHALTA B B DOM X Cu W B f5 I8

®2 ERMEREIMESHRSE R

Table 2 Sorption isotherm parameters and partition coefficients

DOM: R K 1/n R? Kd 1gKd
CK 0.464(0.008) 0.257(0.007) 0.996%* 0.223(0.275) -0.652
0 d-DOM 0.036(0.01) 0.767(0.089) 0.949%* 0.017(0.003) -1.770
3 d-DOM 0.050(0.002) 1.806(0.027) 0.998%* 0.181(0.051) —0.742
35 d-DOM 0.060(0.008) 1.440(0.071) 0.990%* 0.135(0.026) —-0.870
63 d-DOM 0.045(0.004) 1.293(0.037) 0.996%* 0.085(0.012) -1.071
91 d-DOM 0.116(0.031) 1.020(0.138) 0.931%* 0.120(0.001) -0.921
0 455K USRI 22 s 2 P<0.01; Freundlich : qe=KxC"; Kd=¢/Ce ,
& 4 DOM X Cu BR B 2 pH {ERIRZAE
Table 4 Effect of DOM on pH in Cu sorption system
DOMA IR 16 mg- L™ 24 mg- L™ 32 mg-L™" 48 mg- L 64 mg-1." 80 mg L™
CK 4.69 4.64 4.53 443 4.37 4.31
0 d-DOM 5.76 5.68 5.60 5.53 5.37 5.18
3 d-DOM 7.60 7.54 7.50 741 7.26 7.21
35 d-DOM 7.31 7.24 7.22 7.09 6.92 6.84
63 d-DOM 7.12 7.09 6.97 6.79 6.55 6.39
91 d-DOM 6.93 6.75 6.50 6.06 5.56 5.20

H:16mg L' 24 mg- 1" 32 mg-L" 48 mg- L™ 64 mg-L" .80 mg- L™ S}y M5 1R £ w0 Ui 2
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Figure 2 Effect of DOM on Cu desorption in soil
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0.01), 3 5 W B 45 TR Ze 45 AL, AU DOM [y %F
W5 0d A3 d 22548 B 3 (P<0.01), 5 H A LA B
Br2E BN 3 d-DOM 5 63 d=DOM X Cu*Hyfi#
W A5 PR I 7 A A 8 5 2 5 (P<0.01) ,63 d 5 91
d IOAEAE 25 25 T (P<0.05 ) , Al fire iz ity 28 7] 22 S 4
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Table 6 P value of multi—comparison on IgKd of desorption
curve between different DOM

. 35 d- 63 d-

DOM 5 CK 0 d-DOM 3 d-DOM
DOM DOM

0 d-DOM  0.000%*
3 d-DOM  0.003%*  (.000%*
35d-DOM  0.121  0.000%* 0.123
63 d-DOM  0.863  0.000%*  0.002%* 0.087
91 d-DOM  0.076  0.000%* 0.188 0.812 0.053%

e * S P<0.05;%* Sy P<0.01,

KT HEHMAT DOM FETEIE O T, KC %)
XF -3 Co i@ 5 1Y pH B, WK AT LUE Y BRI
T3 d-DOM B+ H fift Jo X Cufiff I [ 26 1% pH S K
JEWNL, HAR R 2 pH A WM Cu ik B2 Y
BN AR B RN AR Hr B DOM,
FLRE 0 Cu e 5 B R Y pH Y HEXT R, 4481t
SR EATHES S A DOM I 77 A 35 2 7 (P<
0.01), A[FEFEB: DOM Xf pH [50 [B] UL A7 AR 5%
2 5(P<0.01),

XoF U 7 A 5 v 1% W S A i e it £ 1) Kl (A AT

®5 BEEERBHLLSSHRSERY

Table 5 Desorption isotherm parameters and partition coefficients

DOMA R K, 1/n R’ Kd 1gKd
CK 0.383(0.005) 0.231(0.007) 0.996** 0.149(0.154) -0.827
0 d-DOM 0.041(0.005) 0.787(0.045) 0.986%* 0.023(0.002) -1.638
3 d-DOM 0.107(0.006) 1.558(0.048) 0.996%** 0.209(0.032) -0.680
35 d-DOM 0.094(0.006) 1.307(0.046) 0.996%* 0.147(0.015) -0.833
63 d-DOM 0.074(0.003) 1.175(0.023) 0.998%* 0.101(0.006) -0.996
91 d-DOM 0.095(0.026) 1.344(0.187) 0.927#* 0.155(0.017) -0.810

W 5T R AR 22 ;% 24 P<0.01; Freundlich: ¢, =KxC"; Kd= q/Ce.,
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W5 B W5 T RIEAIR K DOM B 45 H iy 2538 HAT
—EER AR DOM HERS N 3 5 4 1%
BRFUSL T A DU AS AR S 258, & B DOM 241 il 1 1
X B 4 i R B
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FHIZESS . A 0 d 5 DOM, BH 4] T X4
(A B o AR AR, AT RE 2 B T 0 d /9 DOM 4143
TRZEBIE KM/ NPT, X ey T REAR b Hh il
Cu RAZEAAE T, b 38X Cu W BT, B4R Cu?
FEWRCRE B & i . pH RN RE R WA pH E B3
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Table 7 Effect of DOM on pH in Cu desorption system

DOM I 16 mg'L‘l 24 mg'L'l 32 mg'L'] 48 mg'L'1 64 mg'L'1 80 mg'L'1
CK 4.69 4.53 4.51 4.48 443 4.41
0 d-DOM 5.79 5.75 5.70 5.62 5.57 5.52
3 d-DOM 7.81 7.94 7.99 8.20 8.14 8.07
35 d-DOM 7.33 7.32 7.27 7.24 7.16 7.12
63 d-DOM 717 7.13 7.04 7.00 6.93 6.90
91 d-DOM 6.93 6.88 6.81 6.67 6.45 6.32
16 mg- L7 24 mg- L7 32 mg- L™ 48 mg+ L™ .64 mg- L™ .80 mg- L™ AEHIHAHTE
% 8 DOM X Cu IR 7 2 2K 40
Table 8 Effect of DOM on desorption hysteresis index of Cu
DOMR 5 Ce=0.5 mg-L" Ce=2 mg-L" Ce=4 mg-L"
CK -0.160(-0.185~-0.134) —-0.189(-0.214~-0.164) —0.204(-0.228~-0.179)
0 d-DOM -0.939(-0.946~-0.928) -0.872(-0.893~-0.858) -0.816(-0.849~-0.800)
3 d-DOM -0.906(-0.911~-0.896) -0.432(-0.488~-0.407) 0.400(0.227~0.421)
35 d-DOM 0.902(~0.907~-0.891) 0.580(~0.624~-0.558) 0.131(~0.243~-0.109)
63 d-DOM ~0.915(~0.920~-0.910) ~0.699(~0.719~-0.684) ~0.431(~0.475~-0.410)
91 d-DOM -0.904(-0.922~-0.858) -0.565(-0.726~-0.502) -0.076(-0.486~0.077)

TE AR HPRE N T ASERIEIR 22
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