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Adsor ption mechanism of furfural onto modified rice husk
charcoals
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Abstract: To evaluate the absorptive characteristics of furfural onto biomass charcoals derived from rice husk pyrolysis,
we studied the information of the structure and surface chemistry properties of the rice husk charcoals modified by thermal
treatment under nitrogen and carbon dioxide flow and adsorption mechanism of furfural. The modified samples are labeled

as RH-N, and RH-CO,. Fresh rice husk charcoal sample (RH-450) and modified samples were characterized by elemental
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analysis, nitrogen adsorption-desorption isotherms, Fourier-transform infrared spectroscopy and Boehm titration. The

results show that fresh rice husk charcoal obtained at 450 °C had a large number of organic groups on its surface and poor

pore structure. After the modification under nitrogen and carbon dioxide flow, oxygenic organics in rice husk charcoals

decompose further, leading to the reduction of acidic functional groups on charcoals surface, and the increase of the pyrone

structures of the basic groups. Meanwhile, pore structure was improved significantly and the surface area was increased,

especially for the micropores. This resulted in the increase of n-n dispersion between the surfaces of rice husk charcoals and

furfural molecular. With making comprehensive consideration of m-m dispersion and pore structure, the best removal

efficiency of furfural was obtained by rice husk charcoal modified under carbon dioxide flow.

Keywords.: rice husk charcoals, modification, furfural, adsorption
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Tablel Elemental composition of rice husk charcoals (wt%, ash-free basis)

Samples C H N O (by different) S H/C o/C
RH-450 61.10 3.02 0.59 35.19 0.10 0.59 0.43
RH-N, 72.49 2.52 0.67 24.17 0.15 0.42 0.25
RH-CO, 68.19 2.39 0.53 28.77 0.12 0.42 0.32

x2 WBRELGEHSY

Table2 Porestructure parameters of rice husk charcoals

Samples SpET (mz/g) Vi (cm3/g) D (nm) Smic (mz/g) Vinic (cm3/g) Smic/SBET Vinie/ VBET

RH-450 2.0689 0.0126 11.8228

RH-N, 73.2511 0.0203 6.9045 53.3898 0.0116 72.89% 56.84%

RH-CO, 129.9361 0.0586 2.6621 82.4977 0.0381 63.49% 65.10%
“--” undetected.
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*3 WREFEEEHEH
Table3 The main functional groups of the biomass char

Wave number (cm ") RH-450 RH-N, RH-CO, Functional groups Compounds
3 000-3 600 3 438.53 (s) = = O-H stretching Acid, methanol
2 800-2 930 2921.09 (w) 2915.56 - C-H,, stretching Alkyl, aliphatic
1 580-1 630 1 603.73 (s) - - C=C stretching Carbonyl
1 400-1 440 1433.84 (m) - - OH bending Acid, phenol, alcohol
1 060-1 279 1101.28 (s) - - C-O stretching Aryl-alkyl ether linkage, phenol
700-900 805.62 (s) — — C-H bending
400-700 556.44 (w) - - C-C stretching
469.24 (s) =

s: strong; m: middle; w: weak.
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x4 BEEXAEEERE (mmol/g)
Table4 Boehm titration results of rice husk charcoals

Samples Basicity Acidity Carboxylic Phenolic Lactonic
RH-450 0.245 0.825 0.350 0.370 0.105
RH-N, 0.575 0.415 0.165 0.220 0.030
RH-CO, 0.565 0.505 0.170 0.235 0.100
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Fig. 2 Removal effciency of furfural onto rice husk
charcoals.
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