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Adsorption of Dissolved Organic Matter in Soil and Dissolved Organic Matter

Effect on the Copper Precipitation in High pH Range
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Abstract: Batch experiments were performed to study the dissolved organic matter ( DOM) derived from green manure and pig manure
sorption in acidic and caleareous soils and the effect of DOM derived from green manure and pig manure compost on the precipitation
of copper at different pH in solution. The results showed that there was a significant net release of dissolved organic carbon ( DOC) in
soil (33.58mg* L™ " for calcareous soil and 17. 17mg* L™ " for acidic soil) when a DOC-free solution was added. As the amount of
added DOC increased, the release of DOC from soils decreased. This indicates that parts of the added DOC were sorbed by the soil
material and this effect was influenced by DOM’ s properties and soil properties. In this experiment the initial mass ( IM) isotherm
was used to describe the DOM sorption in soil which has been shown to be a useful tool for describing the sorption of DOC in soils
because it takes into consideration the release of indigenous DOM from soil. As compared to green manure DOM, pig manure DOM
had high m and K, values, which indicated that it had a higher affinity with soil. As compared to that of green manure DOM, the
m and K values are 0.424 1, 2. 946 in acidic soil and 0. 284 6, 1. 58 in calcareous soil, respectively. What' s more, the results also
indicated that the acidic soil with higher Feoxide and AFoxide content exhibited much higher DOC adsorption ability than calcareous
soil rich in 2 1 minerals. In this experiment, green manure and pig manure compost DOM were selected to investigate the effects of
DOM on the precipitatiorr dissolution behavior of copper at different pH. It can be found that DOM can inhibit the copper
precipitation especially at high pH range because of the formation of DOM-Cu complex. From pH 6 to pH 10, as compared to the
control treatment with no DOM added, the precipitation rate average decreased by 43. 6% for the treatment with green manure DOM
added and 22.65% for the treatment with pig manure compost DOM.
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Table 1 Physicochemical properties of the selected soils and organic matters
o pH DOC(C) A B Eot | i ik Fr k(< 0. 0lmm) CEC B Cu A YE Cu
(H20)  /mgekg ! s ! lg kg ! s ! /g kg ! /emol®kg” : /mg*kg” ! /mgekg :
3 5.61 30.4 10.2 1.93 0. 90 360 8. 86 42.3 0. 40
w729 35.8 11.3 1.72 0. 80 150 12.5 37.7 0.41
Wk 7.99 14 740 228.0 16. 1 16. 4 — - 635 43.2
e 5.69 136 920 432.0 31.8 2.9 — — 29 3.6

1.2 it DOM [ %

T A P R K= 11 40 (1) 8 3 LL 7F
200r/ min f{7K V4R HL L EEL( 22 'C) k3% 16h A,
£ 12000 v/ min ) & 3 & L Pl ( BECKMAN
AVANTI J251) ARG (4 °C) B0 20min, 135 it

0. 45Um [FPERLT | JEWAE 4 CHAF F I & (A
R 1), B A BE T SR K- BK L Y S
TN pH A SAKENE Cu &/ . SER IR A
PR JTI 5 45  LK 2.

1.3 B0 b R M S it oL 7

F2 %k DOM R AR

rI‘i]}l'l{f 2 I"'Ll['l(lill'l'l(".lltill [Irl]l)ﬁl'l es {Ir |]0M [!HI'i\’HI! fr(}lll green manure illll] |1ig manure

DOM e il SRS % LK, G
G 72.27 27.73
e 54. 02 45.98
B FEHE AL 46. 33 53. 67

ik 4r 1+ 4k ( < 1000}/ % pH(H»0) KM Cu/mgeL7!
90 5.69 0.09
76 7.99 1
30. 95 7.35 0.36
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Fig. 1 Initial mass isotherms of DOM derived from green
manure( GM) and pig manure( PM) in acidic soil{ A) and

calcareous soil( C) at 22°C with an equilibrium time of 2h
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Table 3 Sorption parameters and distribution coefficients from initial mass isotherms of DOM in acidic and calcareous soils
DOM Hili +% m b/mgrkg " K, R*
o fllﬂa 0.3191 8. 557 1.875 0.983
HES 0.170 4 145. 86 0. 822 0. 988
) 21 4 0.424 1 8. 735 2.946 0.992
e it 0.2846 58. 804 1.58 0.991
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Fig.2 Effect of DOM on the pH-precipitation curve of Cu®
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Table 4 Concentrations of total Cu and Cu®*

in the final solutions / mg* L~ :

A il j’H
AR s 2 4 5 6 8 10
Cu 96.05( 1) 86. 44( 3. 66) 77.85(1.05) 10. 79( 0. 37) 0. 44({ 0. 08) 0.17(0.03)
B Cu Cu+ GM 90.85(3.93)  84.34(1.63) 73.07( 1. 39) 58. 15( 4. 09) 42.07( 2. 26) 41.97(1.57)
Cut+ PMC 87.95(5.56)  81.48(1.78) 69. 25(2. 67) 39. 05( 5. 77) 21.67( 1. 14) 18. 62( 0. 83)
Cu 94.73(0.91)  86.11(2.48) 76. 93(0. 36) 9.91( 0. 19) 0.13(0.02) 0.11(0)
Cu** Cu+ GM 84.94(2.46)  72.84(1.06) 51.35(4.96) 10.97( 0. 11) 0.21(0.02) 0.13(0.02)
Cu+ PMC 86.97( 1. 26) 75.12( 1. 44) 42.95( 1. 66) 7. 73 0. 64) 0. 09({ 0. 02) 0.09{0.01)
BB AN, G DOM & BAEAR pH 4w, X HEW] T DOM Hh g RC A7 JEH] 5 —OH
R AR (B 3) o nl DA A S, 7 R56 1 pH Y T Cu® |, VAP LA Cu( OH) 2 TE R DTHERY Cu 1
A, GM+ Cu #1 PMC+ Cu [AbEE DOM & & T PRI
#k GM PM C b FE % DOM 5 31, HLBEA
pH AR T i 22 S 5 O B . 0 rp, 723858 pH Vi [ Y 140
oCo oGM o0 CulGM 0 PMC & Cu+PMC
Cu+ GM UL GM b PEFE{L T 0.33~ 13.85 120
mg* "', Cu+ PMC 2 FE L PMC FEAE T 10.96~ M0 es - 1
45.85mge L™ ' XA AL T Cu®™ X DOM & H T 2 80| -
“HER VE R, JE K DOM=Cu-DOM 43 19 i ifij 22 g’ 60 ]
HEM 250, WM pH L5 AN, DOM B 5T 14 F o, 40
R A 8, I 5 Y Cu JEREEGY. M 20 _
1} o 4 m

K 3B A, 5 Cusr GM ML, Cus PMC AEFEF
T DOC 75 PR B AR O, X [AIFE o] fig A2 52 2
FRAT B R 3 AP i g 5 11, 34 2534 I DOM
FIR T 4150 & Wi, v ETE ) T4 0 T2 it v
MR 4.

L3R 3 B 1 45 BT 40, xF TN DOM ¥ Wi
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Fig.3 Effect of the reaction between DOM and copper on the

DOM concentration in the solution with different pH value
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