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Effect of Citric Acid and EDTA on Adsorption of Chromium (VI) in Yellow Brown Soil and Red Earth
CANG Long, ZHOU Dong-mei, DENG Chang-fen

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008,
China)

Abstract: Chromium exists in environment in two major valences as Cr (Il ) and Cr (VI), and the latter one is very hazardous to
human beings. In China, soil Cr pollution is severe, mainly caused by tannery, papermaking and mining. Once Cr enters soil, it will
react with soil constitutes in different physical and chemical manners. Low molecular weight organic acids widely distributed in soil
will affect Cr ( VI) behavior in soil, but very limited studies are performed on the work. The adsorption isotherms of Cr ('VI) in yellow
brown soil and red earth were investigated under different solution pH, the coexistence of citric acid and EDTA conditions. Cr ( V1)
adsorption quantity in the red earth was higher than that in the yellow brown soil, which maybe attributed to the high content of Fe and
Al oxides in the red earth rather than the yellow brown soil; while, Cr (VI) adsorbed in the yellow brown soil was desorbed more
difficultly than that in the red earth. The higher the solution pH, the less the Cr ( VI) adsorption in soil. Citric acid reduced Cr ( VI)
adsorption quantity in the two soils, while EDTA reduced Cr (VI) adsorption quantity in the red earth but had no effect in the yellow
brown soil. Cr (VI) adsorption quantity reduced at first, then increased, with the increase of citric acid to Cr ( VI) ratios in the yellow
brown soil solutions, because high concentrations of citric acid possibly resulted in the reduction of Cr (VI). EDTA had no effect on
Cr (VI) adsorption even in the increased concentration in the yellow brown soil solution, since the low contents of Fe and Al oxides
not suitable for the EDTA adsorption, while Cr (VI) adsorption quantity decreased gradually with the increase of citric acid or EDTA
in the red earth solution.

Keywords: organic acid; Cr(VI); yellow brown soil; red earth; adsorption

FARIREE Y Cr LI =MAFISH 2 Fhif 547
e o M, Cr(ID) FEER/N, H ) T 16 18 R AR IR

i BHEA: 2004 - 01 -09

E£WE : HK A RPHEI 4 (20207010) 5 [ 5 T 8 a8 R0 150
H (2002CB410808)

EEBN: & B(1978—), B WL, TEMN TG Y e E 7
7T TAE

B & N JAARZE

FUCEVE RN 5 B ARS8 (2 Ce(V) WEA B
RS Sl R S0 SO AR 2

[ YL FN 27 8075 7K 8 s HE A A & R 30 4 Cr
M55 BT Cr (VD) ZE7K W £ L LIHC 04 CrO: -
FCr03~ SFER B FIRSAAAE, R E 5 HAh 4 )8 55+
T+ R A B W AR R oA ™, L b, £
B R W R AR PR 2 B N T LR, RIS



5523 57 4 ) Kk BB

B ¥ ¥ 711

A PLBTURE St AT LR , 73 SME TR 4 19 Gt 13
S SR — SEAT ILEK 5 RO MU T R R Y AR
AR SRS, FEOX L/ N A HLR X 14
Cr (VL) By W AT g 7 A 5

Cr(VI) FH— & T AE IR R BT 2 A
B2 Mesuere Fl Fish®'/WF5Y T Cr( V1) 53
FRARTEET R 58 IR R o Fdfe AP SCERBIESE T Cr
(VD) 5Am2E . RREEANZ S HEAER] 0,
B2, AN TFAHILERX Co(VI) 7E L3R r
R T FEAT D o T, WFSEAHLER S A Cr
(VD) LEAN [ 38 rb g IR BT A B2 ), 0 T8 A L

Cr(VD) fE 3 - IR RGP AYERS e bl S T5 g+
MBI HA 2

1 #MREFE

1.1 TEMREMG &

ZLEER [ VLY R R 2 Be 21 AR AR S
it 3% (0 ~20 em) 5 BAFHER AVLIR M &0, A3
bil 4 (0 ~40 em) o JIr A FE M2 KT 5 B RE , SR AR
FH A 5T, WS L 60 H i , A7 TESZE) 4%
Mo
1.2 Cr(VD) LT R &R

&1 i LR EREBELER

Table 1 Physical and chemical characteristics of the soil tested
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Figure 1 Adsorption isotherms of Cr (VI) in yellow brown soil and

red earth
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Figure 2 Effect of pH on Cr (VI) adsorption (a) and desorption (h)

in yellow brown soil and red earth
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Figure 3 Effect of pH on Cr (VI) adsorption in yellow brown soil (a)
and red earth (b)
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Figure 4 Effect of pH on Cr ( VI) adsorption in yellow brown soil (a)

and red earth (b) in different ratios of citric acid to Cr (VI ) of (2, 1,
1/2 and 0)
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Figure 5 Effect of pH on Cr ( VI) adsorption in yellow brown soil (a)
and red earth (b) in different ratios of EDTA to Cr (V)
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