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Adsorptivities and Particle Surface Properties of the Activated
Carbon Made from Rice-chaff
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Abstract—An activated carbon which showed big adsorption capacities of iodine, potassium
permanganate and phenol was prepared from the Korean ricechaff. By scanning electron
micrographs and IR spectra, it was observed that the organic components in the rice-chaff
were decomposed to carbon dioxide and vapor by the pyrolysis and the activation, that
activated carbon particles had carbon-carbon structures with a lot of microporosity. The

adsorption capacities of iodine,

potassium permanganate and phenol were determined. The

adsorption isotherm of phenol was well fitted in Freundlich’'s eguation.
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Fig. 2. Scanning electron micrographs (ETEC, x1000) of
(a) activated carbon made from rice-chaff (350°C, 30min.) and
(b) commercial activated carbon (Nippon Yakuri).
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Fig. 3. IR spectra of (a) rice-chaff, (b) carbonization product of rice-chaff (350°C, 30min.), (c) activated
carbon made from rice-chaff and (d) commercial activated carbon (Nippon Yakuri).

Table I—Relationship between temperature, time of carbonization and adsorptivity.

carbonization carbonization iodine adsorptivity KMnO,; adsorptivity
temperature(°C) time (min.) (mean-+SD mg/g)* (mean+SD %))*
300 30 538.0:4-1. 8 96.6310.9
60 433.7+12.7 96.3:+1.0
120 375.4+3.8 95.740.8
360 30 603.1+11.5 99.8:+-0.1
60 429.8+11.4 98.7+0.8
120 402.6:1+7.6 98.3+1.0
380 30 360.6-7.8 97.5%1.2
60 299.3+10.6 94.7+0.7
120 177.9+8.4 91.3+1.2
commercial activated carbon 933.8+4.4 99.540. 3
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Table II—Relationship between amount of zinc
chloride and adsorptivity.

ZnCly/raw mate-
rial (Wt %)

iodine adsorp-

KMnO4 adsorp-
tivity (meant tivity (mean+

SD mg/g)* SD %)%
429.86.4 98.740.6
603.1£11.5 99.84:0.1

404.8:£7.2

99.240.1

*n=4
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Table HI—Relationship between temperature, time of activation and adsorptivity.

?:Sg:gzgr e (°C) activation time (min.) i(ﬁieggia%sl)or%yg* I({rﬁgr?*i %‘}5”%’ ;i*Vity
550 30 298.8+7.9 91.94+0.7
60 532.9417.9 99.540.1
120 531.8-10.6 99.1£0.3
600 30 305.3+9.6 93.240.6
60 354.31+6.5 99,22-0.2
120 529.14+10.3 99.420. 4
650 30 420.41413.7 99.34:0.4
60 603.1£11.5 99,8+0.1
120 601.3+8.8 99. 5::0. 2
700 30 429.0+17.5 98.34-0.3
60 523.51+9.9 99.52:0.2
120 397.3+8.1 96.740.8
commercial activated carbon 933.8+4.4 99.5--0. 3

*n=4
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