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Effect of Low Molecular Weight Organic Carboxylic Acids on Adsorption of Copper by Variable Charge
Soils

XU Ren-kou, XIAO Shuang-cheng, LI Jiu-yu

(Institute of Soil Science, the Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Effect of low molecular weight organic carboxylic acids on adsorption of copper by variable charge soils was investigated
using indoor experiment method. The results showed that the effect was related to the kind of organic acids and the type of soils. The
adsorption of copper increased significantly with increased citric acid and malic acid, while the adsorption of copper increased with
oxalic acid in lower concentration and decreased with oxalic acid in higher concentration. The increased adsorption of copper by
organic acids mainly attributed to the formation of soil — organic acid — cation ternary surface complexes. The copper adsorbed in this
manner could not be desorbed by NaNOs, which may reduce the mobility of copper in the soil and the availability of copper to plants.
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Table 1 Basic properties of the experimental soil
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Figure 1 Effects of organic acid on the isothermal curves
of copper adsorption

(lateritic soil, pH 4. 69, organic acid concentration 1. 0 mmol * L")
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Figure 2 Effects of organic acid application rate
on the adsorption of red earth
(initial concentration of copper 1.0 mmol + L', balanced pH of
citric acid system 4. 53, balanced pH of malic acid

and oxalic acid system 4. 60)
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Figure 3 Effects of organic acid application rate on the adsorption
of copper in lateritic soil

(initial concentration of copper 1. 0 mmol + L.=!, pH 4. 85)
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Figure 4 Effects of organic acid on the adsorption of copper in red
earth under different pH conditions
(initial concentration of copper 1. 0 mmol + L',

initial concentration of organic acid 0. 5 mmol + 1.7")
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Figure 5 Effects of organic acid on the adsorption of copper in
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lateritic soil under different pH conditions
(initial concentration of copper 1. 0 mmol *+ L™,

initial concentration of organic acid 0. 5 mmol - I.7")

2.4 B LR $1R IR B B 22 i AL

AL B A [ B 0 R SR 3 i ] A v e
SRS PR WS R, — 777 T ATLIR P A 2 18 o 28 i, £
I A GO, RN R I IE R A
S THT S70 FEL AT 149 S IIDRE S o0 ST i ) e R IO PR 5

—J7 T, W A R T A LR B B T LA S e
TR = IeEAY (B + - HHLER - 5) ',
T30 - W . AEA RG24 T, JE
FER AL, 6 AR IR A5 SRR T X — A
(B 6 iR ) o TEADUERAEAESE T W0 40 1 R o o
SRJG 0.1 mol + L' Y NaNOs il W W fhH b 4, 45 5%
FE B SR 11 VR B A AR R VAR B ) 1 v
i A AR JLT- PR RS o AR AR - 49 A2 i B
FEL I S ) 3 mT Al e R A He I TEAT I IR TR R
H T P i R A B R O P T iR, SRR 1
T TL A X R o 1) s M AR /DS o B PR A R T A S5 R S
BRI Z TP AL, Ali #l Dzombak BFFE T BIFP 5 7
FRIEATERAT TR BEE A F s e, L8 I 5 A SR A g R
FNERER IS5 FARRLT T = oos & PR e Al
PRI RIATILA, G RAEZEUE T, g
SRRV TN AS RAHMI 6, T B 3R 1 28 5 AL 765 e 4
W B R R E AR
—E— R —e— R R

fE 251 —a— RORWEM  —e— MR

E\(T‘ 20 +

L

S~ -

i S 15

E\E 10

Ea-.

3 o o—
0 ! | )
0 15

5 10
A HURRE /mmol L !
B 6 HHLER AN 2 X7 £ 158 v 5 IR BT 0 62 R 19 =2 i

Figure 6 Effects of organic acid application rate on the adsorption

and desorption of copper in lateritic soil
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