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Preparation of carboxylated cellulose aerogel and its adsorption

properties for methylene blue dye
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Abstract: In order to study the adsorption properties of carboxylated cellulose aerogel for methylene
blue, carboxylated cellulose was prepared by 2,2,4,6-tetramethylpiperidine oxide mediated oxidation using
microcrystalline cellulose as the raw material, and then carboxylated cellulose aerogel was prepared by
freeze drying method. The carboxyl group content, morphology and structure of the prepared carboxylated
cellulose aerogel were characterized using conductivity meter, infrared spectrometer, thermogravimetric
analyzer and scanning electron microscope, and the influence of pH value, initial solution concentration,
temperature and other factors on the adsorption properties of carboxylated cellulose aerogel was
investigated. The results show that: compared with cellulose aerogel, the carboxylated cellulose aerogel
with a carboxyl group content of 0.625 mmol/g has significantly more pore structures, and the
microporous structure is more uniform than that of cellulose aerogel, with a porosity of up to 89%. The
adsorption equilibrium time is extended from 20 min to 60 min. When the initial concentration of the

solution is 500 mg/L, the adsorption capacity is as high as 267. 88 mg/g. Under the condition of pH above
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2, the maximum adsorption capacity of carboxylated cellulose aerogel can reach 73.57 mg/g; at 25 °C,

carboxylated cellulose aerogel has the maximum adsorption for methylene blue, an increase from

11. 06 mg/g to 77. 32 mg/g. The carboxylated cellulose aerogel prepared in this study is expected to be a

good adsorbent for removing cationic pollutants in wastewater.,

Key words: microcrystalline cellulose; TEMPO; aerogel; methylene blue; adsorption
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