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Absorption of Uranium with Tea QOil Tree Sawdust Modified by Succinic Acid
ZHANG Xiao-feng'>, CHEN Di-yun'*" | PENG Yan'?, LIU Yong-sheng', XIONG Xue-ying'"

(1. School of Environmental Science and Engineering, Guangzhou University, Guangzhou 510006, China; 2. Guangdong Province Key
Laboratory of Radioactive Pollution Control and Resource, Guangzhou 510006, China)

Abstract ; In order to explore how the modification of succinic acid improves the adsorption of tea oil tree sawdust for uranium, the tea
oil tree sawdust was modified by succinic acid, after the pretreatments of crushing, screening, alkalization and acidification. Infrared
analysis indicated carboxylic acid groups and ester groups were added to the sawdust after modification, and scanning electron
microscope demonstrated after modification the appearance of tea oil tree sawdust was transferred from the structure like compact and
straight stripped into the structure like loose and wrinkled leaves, which meant modification increased its inner pores. By the static
experiments, effects of reaction time between adsorbent and solvent, dosage of adsorbent, temperature, pH value and initial
concentration of uranium were investigated. The results showed that after the modification by succinic acid, the absorption rate of tea oil
tree sawdust for uranium increased significantly by about 20% in 12.5 mg-L ™" initial concentration uranium solution. Adsorption
equilibrium was achieved within 180 min, and the kinetic data can be well described by the pseudo-second-order kinetic model. The
experimental adsorption isotherm followed the Langmuir and Freundlich models. In addition, the maximum adsorption amounts of tea oil
tree sawdust after modification calculated from Langmuir equation raised from 21. 413 3 to 31. 5457 mg-g™" at 35°C and pH 4. 0.

Key words : biosorption; uranium; modification; tea oil tree sawdust; succinic acid
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Fig. 1 SEM images of tea oil tree sawdust, alkaline tea tree sawdust and modified tea oil tree sawdust
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Fig. 3 Effects of reaction time on adsorption of uranium
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Table 1  Kinetic parameters for adsorption of uranium onto tea oil tree sawdust before and after modification
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Fig. 9 Langmuir adsorption isotherm for adsorption of uranium onto the sawdust before and after modification
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Table 2 Parameters for Langmuir and Freundlich adsorption isotherms for uranium adsorption by the sawdust before and after modification
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