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Preparation of carbon nanomaterials by abandoned bentonite
and the study of its adsorption properties
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Abstract; A new carbon nanomaterials was prepared by bentonite which montmorillonite slice have
been removed by HF and HCI after adsorbing crystal violet completely and then heated in tubular
furnace at 600 °C.The X-ray diffraction indicate that the most characteristic XRD peaks is at 26.1°,
similar to the graghene, which confirm this nanomaterials have a high degree of graphitization at
26.48°. TEM characterization results show that the structure of the carbon material is thin folds.
Simultaneously , super purity of this materials could be confirmed by absent of other strong diffraction
peak. The specific surface area ( SSA) of this nanomaterials is 77. 6 m’>+ g' by using
N,-adsorption-desorption. The adsorption capacity to nitrobenzene of this nanomaterials is much
better than other two modified bentonite after contrast to the CTMAB-bentonite and less charge TMA-
bentonite. The thermodynamic experiment confirm that this adsorption is spontaneous with the
characteristic of exothermic reaction and entropy reduction.
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Fig.1 Adsorption isotherms of crystal violet on bentonite Fig.2 XRD pattern of different samples
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Fig.3 TEM micrograph of the carbon material Fig.4 Sorption isotherms of nitrogen on

carbon nanomaterials
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Table 1 Adsorption models of three materials

NIES YIS
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Fig.5 Comparative adsorption effect of nitrobenzene Fig.6  Adsorption isotherms of nitrobenzene on

to carbon nanomaterials and modified bentonite carbon nanomaterials at different temperatures
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Table 2 Thermodynamic parameters

T/K AG®/(kJ-mol™") AH®/(kJ-mol™") AS®/(J-mol™-K™)
298 -6.11 -137.61
308 -4.00 -47.12 -139.98
318 -3.38 -137.55
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