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Abstract: Adsorption behavior of uranium by sediment is an important link of uranium migration and
transformation in rivers. It is great significance to reveal its adsorption rule for river water pollution
prevention and control. In order to study adsorption mechanism of uranium by river sediments from Linshui
river, static adsorption experiments were applied to analyze effects of adsorption time, pH value, initial
concentration of uranium, ion types and heavy metals on uranium adsorption by sediments with different

burial depths (0—10, 10—20, 20—30, and 30—40 cm, denoted by L1, L2, L3 and L4 respectively) . The
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adsorption kinetics model and isothermal adsorption model were fitted at the same time. The results show
that adsorption effect of uranium is different in sediments with different burial depths. The order of
adsorption capacity is L1>13>12>1.4, which mainly relates to organic matter content in sediment and
chemical composition. According to kinetic model fitting, adsorption of uranium by L1 sediments is
physical adsorption and chemical adsorption, L2 and L3 are mainly chemical adsorption, and L4 is mainly
physical adsorption. The adsorption process of L1 and L3 can be described by Langmuir isothermal
adsorption model, and the adsorption is monomolecular adsorption. The adsorption characteristics of 1.2
and L4 conform to Freundlich isothermal adsorption model, and adsorption is multi-molecular layer
Mgt and CO,?

have obvious inhibition effect on uranium adsorption from sediments, and the inhibition effect is Mg*"t >

adsorption, which exists on heterogeneous surface. In different adsorption media, Ca®",

CO,* >Ca’". Cd, Pb, Cu and Fe also have obvious inhibitory effects on uranium adsorption.

Key words: Linshui river; uranium; adsorption; sediment
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Table 1 Analysis results of sediment mineral compositions and organic matters /%
LR S B A BHC A J7 fif A1 E3 30 BAB A =Bk LTy AL
L1 76.5 5.4 2.6 1.7 1.0 2.0 1.0 9.8 4.54
L2 83.8 3.7 1.7 1.6 - 1.3 0.7 7.2 1.17
L3 82.2 1.0 1.6 1.1 - 1.0 0.7 9.4 0.73
L4 89.6 2.8 2.3 0.7 — 0.7 — 3.9 0.52
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Table 2 Chemical compositions of sediment /%

L1 14. 88 0.24 41.33 3. 30 0. 59 0.59 68.76 0.59 5. 77 18

L2 11. 24 0.17 2.97 3.21 0.47 0. 50 77. 60 0.58 3.39 15

L3 13. 86 0.21 4.14 2. 70 0.74 0. 30 72.36 0. 60 4. 82 10

LA 6.25 0. 09 1.53 2.22 0. 25 0.32 87.34 0.15 1. 44 8
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Effects of adsorption medium and time on uranium adsorption by sediment
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Fig. 2 Effects of adsorption medium and initial uranium concentration on uranium adsorption by sediments
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Fig. 3 Effects of adsorption medium and pH value on uranium adsorption by sediments
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Fig. 4 Effects of adsorption medium and ion types on uranium adsorption by sediments
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Fig. 5 Effects of adsorption media and heavy metals on uranium adsorption by sediments
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Table 3 Kinetic fitting parameters
—— W — 2 3y g 2 A W3 )y 2 R Elovich #£#1
B K, Q. R K; Q. R K; c R
L1 0. 842 0.971 0.992 1. 177 1. 080 0. 994 0.163 0. 650 0. 979
L2 0. 853 0. 845 0. 980 1. 360 0. 941 0.996 0. 143 0. 566 0.991
L3 1. 026 0.907 0.983 1. 658 0. 995 0. 998 0.131 0. 659 0.993
L4 0.536 0. 469 0.991 1. 107 0. 559 0. 988 0.113 0. 230 0. 964
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Table 4 Fitting parameters of isothermal adsorption model
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Quax/(mg + g~ 1) Ki/(L+mg 1 R? Kr/(mg't! « g« L") n R?
L1 3.079 2. 673 0. 987 1. 906 2. 649 0. 880
L2 8.128 0.127 0. 997 0. 926 1.255 0. 998
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