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Effect of Cu(1I') on Adsorption of Cr(VI) by Red Soils
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Abstract: Three red soils collected from the south of China were used to study the effect of Cu (II') on CrO,* adsorption by the soils. Results
showed that the presence of Cu(Il) led to the increase in CrQO,>” adsorption, and the extent of the effect increased with the increase in the
amount of Cu(Il') added and the rise in pH. The amount of CrO,> adsorbed and the effect of Cu(Il') on CrO adsorption by the soils followed
the same order: the soil from Guangxi > the soil from Hunan > the soil from Jiangxi. The presence of Cu (Il ) increased not only the adsorption
of CrO,*, but also the desorption of pre—adsorbed CrO,>". However, the increment in CrO,> — desorption was lower than that of CrO,* adsorp—
tion, suggesting that the enhancement mechanisms of Cu (1) on CrO*~ adsorption by the soils involved electrostatic attraction, specific ad—
sorption and formation of surface co—precipitates. The specific adsorption of Cu(Il') on the soil increased the positive surface charge and sur—
face potential and thus resulted in the increase in CrO,*~ adsorption through electrostatic attraction. The relative contribution of different
mechanisms to CrO,> adsorption changed with location of the soils. In the soil from Guangxi, the specific adsorption and the formation of sur—
face co—precipitates were predominant mechanisms. While, in the soils from Hunan and Jiangxi, enhanced electrostatic adsorption of CrO.*~
due to Cu (II') adsorption was an important mechanism in addition to specific adsorption and the formation of surface co—precipitates. The ef—
fect of Cu (1II') on surface potential also increased with the rise of pH and this was one of the reasons for the increase of Cu (II') enhancement
with rising pH. The enhancement of Cu(Il) increased the amount of CrO,> adsorbed by the soils and reduced its mobility in the soils.
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Table 1 Basic properties of tested soil samples
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R T PERM 60~120 35 5.2 45 104.7 25.3 0.31 2.4
R 1R HIEBH 60~120 7.3 4.7 75 57.3 17.3 2.4 5.2
s YLt 80~130 44 48 10.4 51.1 11.5 3.8 55
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Figure 1 Effect of Cu(Il') on adsorption isotherms of CrO;
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Figure 2 Effect of the amount of Cu(Il') added on CrO,*
adsorption (pH5.2, initial concentration of Cu(1l')
was 2.0 mmol * L)
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Figure 3 Adsorption of Cu(Il') by three red soils at its

different initial concentration
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Figure 4 Effect of Cu(1l') on adsorption of CrO2 at different
pH (initial concentration of Cu(1l') and CrO,* was 2.0 and

1.0 mmol * L, respectively)
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Figure 5 Effect of Cu(1l) on Zeta potential of red soil

colloid from Jiangxi
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Figure 6 Relationship between desorption of the pre—adsorbed
CrO,* in the presence of Cu(Il) and pH of adsorption system
(initial concentration of Cu( Il ) and CrO,* was 2.0 and

1.0 mmol * ™" in adsorption experiment, respectively)
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