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Adsorption Behavior of Carbon Dioxide with Halloysite Modified by Ethanol
Amineand N, N-Dimethyl Ethanolamine
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Abstract: The carbon dioxide adsorption capacities of halloysite after calcination and modified by amine were
studied. The effects of purification, calcining temperature and mixed amine modification on the specific surface
area were inspected. The results show that the specific surface area of purified halloysite is 30.11 m*/g. X-ray
diffraction results demonstrate that the diffraction peaks become sharper with calcining temperature increasing.
However, the diffraction peaks begin to decrease when the temperature is greater than 300 °C. As a result, the
optimum calcining temperature is set as 300 °C and corresponding specific surface area is 37.04 m*/g. The mass
fraction of carbon dioxide absorptionon halloysite is 3.141% at ambient temperature and atmospheric pressure.
After calcination at 300 °C, the halloysite was modified by mixed amine. The infrared spectra show that the
modification is successful. The specific surface area decreases to 33.09 m*/g. On the contrary, the mass fraction
of carbon dioxide absorption with modified halloysite is 17.21% , which is much higher than that of calcined
halloysite, proving that carbon dioxide adsorption behavior on modified halloysite is mainly a chemical process.
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Fig. 1 XRD patterns of raw and purified halloysite
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Fig.2 SEM and FESEM images of (a) raw and (b)purified
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Fig. 3 Effects of calcination temperatures on XRD patterns

of halloysite
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Fig. 4 FESEM images of (a) purified and (b) calcined halloy site
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Fig. 5 FESEM images of halloysite (a) calcined at 300 °C and (b) modified by mixed amine
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Fig. 6 IR spectra of modified halloy site
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Tab. 2 Pole parameters of halloysite calcined at 300 °C and modified by mixed amine
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