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Copper Sorption and Desorption by Loess in Water- Sedi ment Systems
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Abstract : A series of experiments were designed to investigate copper sorption and desorption by loess in hyperconcen-
trated sediment systems . The results de monstrate that loess had large copper sorption capacity because of its specific ad-
sorption and precipitation of carbonate and hydroxide . Copper sorption decreased with increasing ionic strength of solu-
tion , but the effects of varying cationic charge of supporting electrolyte were still detected. Less than 4 % of copper was
desorbed in the neutral saline solution, and increased with increasing ionic strength of solution. The pH was the most
dominant factor on copper desorption. More than 70 % of copper can be desorbed in the acid solution, and copper des-
orption increased with the decrease of solution pH. When pH of solid-liquid system was fixed, copper desorption from e-
quivalent loess increased with the increase of solution volume , and copper desorption in the same sediment concentration
increased with the adsorptive capacity .
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Table 1 ~ Che mical compositions of loess
SiO, Al, Oy Fe, O CaO Mg O K, 0 Na, O MnO TiO, P, Os
! % 66 .5 2.5 4 .45 3.02 1.72 2.51 2.25 0.08 0.64 0.20 5.58 3.91
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Fig.1  Sorption isotherms with different supporting electrolytes
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Table 2 Desorption capacity and desortion rate Cu2 +

under different adsorptive capacity

/mgeL”' /mgeg'! CaCl/mol*L"' /mgg™' /% ’ ’
90 0.809 0.0l  4.4x10°°0.0054  Cu®"
0.818 0.05 1.9x10°% 0.0239
0.818 0.50 1.5%x10°° 0.1810 ’
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Fig.3 Desorption rate curve in the acid solution
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Fig .4 Relationship between pH and copper desorption under different sediment concentration
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Table 3 Copper desorption from the loess in the acid solution
b
/ mol+ L™ /mgrg” pH /mgeg' pH /%
01 HNO;  1.61 1.00 1.44 1.32 89 .4 ,
' HAc 1.62 2.87 1.28 3.93 78 .9 3
0.0l HNO;, 1.61 2.00 0.040 6.33 2.48
’ HAc 1.6l 3.37 0.394 5.99 2.43 ’
HNO;, 1.63 3.00 0.022 6.63 1.37
0.001
HAc 1.62 3.87 0.078 6.29 4.82 (
b
) ,Cu®” :
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Fig .5 Relationship between pH and copper desorption under different adsorptive capacity
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