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Abstract— Activated carbon was prepared from rice hulls using potassium hydroxide as an activation agent. The effect
of process variables such as carbonization, activation temperature, and chemical ratio of KOH to char on the pore structure
and activation yield of the carbons was studied. High-quality activated carbons with high surface area, high pore volume,
and well-developed pore structure could be prepared, when the char produced by the carbonization of rice hulls in a
stream of nitrogen at 700 °C was well mixed with a concentrated solution of potassium hydroxide at a KOH : char ratio of 4:
1 and then the mixture was activated for 3 hours at 850 °C in a stream of nitrogen.
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Table 1. Proximate and ultimate analyses of rice hull and char
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bolite, CST 12/50/500, Max Temp : 1,200 °C) gtell4] &k} zict. &t
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Alge v FHAd @ AFTF2E AH5E2A (Quntachrome, Auto-
sorb-1, pore size range :3.5-5,0004 )% A14-3ld 77KelA N, 7k~
FAA g eRE Falgrh vl 29L& BETA 08 stz ond, o
T A&7 7] (average pore diameter)3} A|F-2-¥ (pore size distribution)
& Dubinin-Astakhov(DA)A] ol 213 AAt= %ict. =] 4-F -8 (micro-
pore volume)2- Dubinin-Radushkevich(DR)2]-& o]-4-38}od dgl 1,
%714 F-(mesopore)s} A o) Al E(macropore)?] 43 o ¥+ BJH
w0 2 2] Al4bE Grh20].
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U B vzl TAEL Fapo] G 3§ F3pe] Fol 2l
Hol Ak, Aglzbr) F AE<l 3L Atz eFs) 22 ot
2|2 A2lsle] §-Fo) rhestn(12), BRAE 7IEeH 22 o
& 9= HA)A e Aoz wadsct. IVIE ALAA As
B271ellA A 5g& 700 °CollA] 2417 ©E3HA) 7] o] oF 1.84g9)
3} A7} doidw, B w382 36.8%, w5t 9] v Ew
A& oF 120mY/ge] it}

Table 2= oj2] 7}x] A3 whi ez Re] Aozl GAd=ke] U4
A2 w2 Aol ©3lgArt 2o 2qk YAsiE g d),
ersiebA o} vlawsld w4 gaFo] 53.3 %ol 27.8 %E FrAaE At
szl Al Exshe a2 Ae 843 A dA] AA=ER T 3
¥ 3teke Wy} glovz Adyon 388 o] Frtsto

Proximate analysis(wt%)

Ultimate analysis(wt%)

Sample

Volatile compounds Ash Fixed carbon N C S H o} Ash
Rice hull 63.2 133 235 0.38 392 0.06 5.40 41.6 13.3
Char - 36.1 63.9 0.56 533 0.10 0.99 8.90 36.1
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Table 2. Ultimate analysis of various samples with different methods

Ai‘:;;‘;’" ’?:12;3(';‘3;‘ NWI%) Cwi%)  S(wi%) H(wi%)

Steam only 850 0.06 278 003 133

NaOH/Steam 850 0.12 652 004 256

NaOH/CO, 900 0.91 69.4 029 103

NaOH:Char 850 0.27 820 003 208
1:1)

HPO,:Char 800 0.67 66.3 003 235
Gy

ZaCl:Char 700 0.3 3738 009 507
a:y

KOH:Char 850 0.15 708 009 054

@:1)

Table. 3 Surface area for physical and chemical activation

Activation Surface area(m’/g)
temp.(C) Steam  CO,  KOH:char(d:1) KOH:char(6:1)
700 - - 2043 2384
800 703 589 2609 2699
850 1056 712 2823 2780
875 1141 1028 - -
900 - 1056 2622 2394
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Fig. 1. Effect of activation temperature on surface Area for KOH
chemical activation.
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Fig. 2. Effect of KOH chemical ratio on surface area and activation
yield at 850 °C.

HWAHAK KONGHAK Vol. 36, No. 6, December, 1998



916 A - 54

Table 4. Effect of KOH chemical ratio on surface area at 850 °C
Internal surface External surface

. 2
KOH: Char BET(m’/g) area(m’/g) area(m’/g)
11 565 490 7
2:1 1355 1188 167
41 2823 2465 359
6:1 2780 2041 739
10:1 1971 1303 668
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Fig. 3. N, adsorption-desorption isotherms of KOH activated carbon
with different chemical ratios
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Fig. 4. Pore size distribution of KOH chemically activated carbon
with different chemical ratios(DA method).
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