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Effects of Low Molecular Weight Organic Acids on Speciation of Exogenous Cu

in an Acid Soil
HUANG Guo-yong, FU Qing-ling, ZHU Jun, WAN Tian-ying, HU Hong-qing
(College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In order to ascertain the effect of LMWOA ( citric acid, tartaric acid, oxalic acid) on Cu-contaminated soils and to
investigate the change of Cu species, a red soil derived from quartz sandstone deposit was added by Cu (copper) in the form of CuSO,
*5H, 0 so as to simulate soil Cu pollution, keeping the additional Cu concentrations were 0, 100, 200, 400 mg-kg ™' respectively.
After 9 months, different LMWOA was also added into the simulated soil, keeping the additional LMWOAs in soil were 0, 5, 10, 20
mmol-kg ™" respectively. After 2 weeks incubation, the modified sequential extraction method on BCR( European Communities Bureau
of Reference) was used to evaluate the effects of these LMWOASs on the changes of copper forms in soil. The result showed that the
percentage of weak acid dissolved Cu, the most effective form in the soil increased with three organic acids increase in quantity in the
simulated polluted soil. And there was a good activation effect on Cu in the soil when organic acid added. Activation effects on Cu
increased with concentration of citric acid increasing, but it showed a rise trend before they are basically remained unchanged in the
case of tartaric acid and oxalic acid added in the soil. On the contrary, the state of the reduction of copper which was regarded as a
complement for effective state decreased with the increased concentration of organic acid in the soil, especially with citric acid. When
20 mmol-kg ™" oxalic acid and citric acid were added into the soil, the activation effect was the best; whereas for tartaric, the
concentration was 10 mmol-kg ™. In general, the effect on the changes of Cu forms in the soil is citric acid > tartaric acid > oxalic
acid.

Key words :soil; copper contamination; organic acid; BCR sequential extraction method; heavy metal form

WY sh A LT MMETTER, W MRGNHRST . YRR E B0~ 5

— A, i A 2 S AR ) S A AT A R
Mfi, A R R F W, 7 AERIE, HE5E
T2 B AR A TR BT IR SR BN R
e A TR AN IR 22 ORI R RS 0 L T KRR
R BRI B | B RO AR S )
R HER B AR B | A A SR i 45
SIRIFINE T A PRI A5 75 G, 5 35 G i -+
BT B Jm s g i — A T I

PR AR A e 52 2 HRTAT S M ] e 2
(LB G HA AR AR E Y R
255 AP RIE S AR SRAETRIAE | X IR 3h
D A S R T A 5 T B RO K R

WL TR A HUR AR EY) I, N TRERR i
WPrt 3 B A H R, UL E SR e L RE
A R A A B0 L B, O 1 R e
SIREER | AL B EEED

EA MR B BB E Eam T g
AR R MR A LR, AR
WA, PR, R frERE =TT
1%, TP A PR LR A2 —JCiR , AT Cu G
Wi B 2014-01-12; fEITHEH: 2014-03-21
E&TH: FRARFAIEETH (41301170) 5 Hk 45 AR

45 2 & 15 (2012 MBDX005 )

EER . HEE (1988 ~) I, WL 05T AL, EZEMSE T 1]y 123

V5 Y852 E-mail ;hgy_027@ 163. com
* JH IR R A, E-mail : hghu@ mail. hzau. edu. cn



3092 AN 5%

B % 35 %

B 1K (B394 132, 3.19 F 6. 2017 fE kT4
BRI, NS ESEETSE, S 5HEER
MR, i5 4, AR R A A AN 4 R 1
M AR HE A AR AR AR g i
PR A RE N 3 F RS -5 HLRR X 3 b i 4 )
Cu JEAS SN, 04T T A AL A Ry B A1 70 0
G JETE R AR, DU Y B E
4 R AR S K.

1 #RE5FE

1.1 FEACRES b

P R B LA KB A1 0 ~20 em
K2, AR A RY R BN, HIEAR ML
P A pH 4.38, A HLET 0. 13% , 3 % W 7. 37
mg-kg ™', B AL HP 152.6 mg-kg™', 4 A 0.637
g-kg ™' B Cu 351 me-kg . BrRELF T RE
BISTRIAE T i AR a D, 30 Sl W sk A L S i
G2, AR5 BT 0 BH G BT L KR Ak 3 AR A
. WA G AR 20 B S R, RAF& .
1.2 5t

ZMREZ% GB 15618-1995 + R8s [T f bR If

5 IR 43 4 S re T Y XA VS G i AR 1%
TF 4 MGG B 2 : DABEk 7 X a) ke
BIMANE Cu(CuSO, ) , 1532 E AR Cu e )
A LR R 310 0 (AN Cu) | 100, 200,
400 mg-kg ™', PREEAK TR ECR 20% , EH T %
9 AH AR Co i 18, 5375 M€ L3 b i
(1 58 0 4 43 4 ) 49:35.0,, 1349, 232.8 , 433.6
mg-kg ™. HUXCT S 1Y 1 4F I BOE 28 InAS A ik
JEER | AR A1 2 , (A HLRRMR EE 53001 R 0
5,10, 20 mmol-kg™". &k 2 B (kR E) JEXT
JEANE 100 BifsH. UL E& ERES 3 IREA.
L3 oihirik

T IEEEA AL TR H AT E. Cu 2
KR A BRH AL (HCI-HNO,-HCIO0, ) - I 1
WG s Cu RS BB IBCR Bt /Y BCR
( European Communities Bureau of Reference ) i 2L
kY BRI K Cu JB A AR A - 5 R R U
(A SR ASFIBR IR $h 455 7485 | Al il RS (R A1
MG . RS (I LmAma63) .
BRI FHAHCHAE LR 1. RRIRR Cu 35k
TSRO Y EEE T E

F1 TEEEE Cu &M BCR ELRIE

Table 1 BCR’s sequential extraction procedures for soil Cu forms
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