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Research paper

Study on Adsorption Behavior of Desert Sands Modified with
Citric Acid for Cd(II)

TONG Nian, CHAI Lin-lin, GAO Shuai-bing, ZHAO Xu, GAO Kai , NAZIYEERKE Yeerboli,
MAIREYEMU Tuersun , XIAOKAITI Abulizi*
(School of Chemical Engineering, Xinjiang University, Key Laboratory of Oil and Gas Fine Chemicals of
Ministry of Education&Autonomous Region, Urumgqi 830017, China)

Abstract Natural desert sand (DS) was wet modified with citric acid and used as adsorbent. The static adsorption
behavior of the modified desert sand (MDS) for Cd(II) was studied and the adsorption conditions were optimized
based on atomic absorption spectroscopy (AAS). Scanning electron microscopy (SEM) and infrared spectroscopy
(FT-IR) were used to characterize the surface morphology and functional groups of desert sand before and after
modification. The experimental results showed that the adsorption behavior of MDS for cadmium ions was slightly
better than that of the original desert sand. By fitting the Langmuir and Freundlich isothermal formulas, and the
adsorption behavior of MDS for Cd(II) was more suitable for the Langmuir adsorption model. At room temperature,
the pH of the solution was 6, the adsorption time was 120 min, the adsorption rate could reach 83%, and the saturated
adsorption capacity of Cd(II) ion on the desert sand before and after modification could reach 13.0 and 15.6 mg/g,
respectively.

Keywords Desert sand, Citric acid, Wet modification, Adsorption behavior
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