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ABSTRACT

The objectives of this study were to develop a process for manufacturing activated
carbon from agricultural by-products (rice shells, peanut shells, cotton seed shell and
saw dust) and to measure and compare’ the iodine number(mg/g). B.E.T.(m%/g). ash
content{%), pore size distribution(PSD:7w(A)) and COD removal ability(%) of the
manufactured activated carbon to commercial products.

The steam-reaction method was adopted to manufacture activated carbon using
agricultural by-products as raw material. A rotary kiln type furnace was used for
both carbonization and activation. The optimum operating temperatures for carboni-
zation and activation were 650C and 880T, respectively. With these conditions, the
iodine number of activated carbon was 1089.6mg/g, and the B.E.T. surface area was
1.091 m?/g. Specifically, wastewater removal efficiency based on COD was 50.4% for

- 1= J. of KSEE Vol. 20, No. 10, 1998



1486

Uy - Wb - HEH - B - G

120ppm of original AOS(Alpha-Olefin-Sulfonate:surfactants used in detergents),
65.0% for 40ppm of industrial wastewater and 50% for 10ppm of sewage respectively.
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Shell, COD, Ash Removal
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oo N Lo

SiOe: + 2NaOH — NazSi03 + H:0
Si0z - Al20s - 2H20 + 4NaOH —

2NaAlOz + NazSi0s + 4H20
MeSiO3 + 2NaOH — Me{OH)2 + Na:SiO3
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(hydraulic radius)® Welsict ole YE% pore
model 2 7}H & W& radius® 1/2. plate model

Table 1. The Composition of Ash of Rice Sell
Char

Composition| SiOz | AleOs | Fe;O3 | K:O | NaO

(%) 83.7 | 0.18 | 0.17 | 3.10 | 0.28
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Fig. 1. Effects of vield and ash content
according to carbonization temper-
ature.
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Table 2. Ash Content and lodine Number of
Char,
without Removing Ash

Activated Carbon with and

Property RC DRC ARC | ADRC
Ash Content
(%) 345 | 4.87 57.6 8.6
lodine No.
(mg/g) 321.51 492.5 | 638.1 | 1075.2

= gtel 37t Rog Bozg @3gAE ¥4
HAA A2 GHAYV(ARC)S 29= ghe] 638.1
mg/gelR o AEE AAT &I ANE U852 A
Z8 A B(ADRC) 1075.2me/gs 3£ 9] ko)
N3 Aol 9FE vlAa gl FAHAT

3.1.3. @4 duEn

g3 B 37 GANE V22 31 3]
o, £%7] 8454 43 £ Wzt o A
e PG L aoc gre] WHE Fig. 5ol
A BoF5 9ok Fig. 594 @43 &2 & £7}
Aol et et FE019 whg, 4kstE o
AAEEL FasAn 0= o] A4'PstEw,
ol ©alArE 48 S Axe Bt 71E
o o FAEUAH ] Frteln S FHECH

C+ H:O =CO+Hz 4H=+117 kJ/mol
CO + H:0 = COz+ Ha
C + COz = 2CO AH = + 159 kd / mol

28y AAgggo] iyl oel A PgFE S
7183 €43 228 A&FHoz g A5 A
gago] A3so] AHhMFol TaEAITt, Fitd
Haofdle oA Fo] AaslAl sol 8] ko] 4
gaez F78HA gt old wel 843 228
880T= AAI3te Aol FAE o] &3 A& Ax
o AAsitin B G436 ojx g4
A2 90min, FE7] FYFL 45cc2 2BAA
on A¥43 43 258 F/MNYSEE Total

APPRF A A208 A10E (1998) -

&
T

Ash Contant and Total Yield(%)
8 -3
a 8
merg)

e of ﬂmi
of . ] ui
1 / —

. \‘ ™
e — ™ = =3 w2

Activation Temperature(°C)

Fig. 5. Effect of ash content, total vield and
iodine number an activation tempera-
ture.
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Table 3. The Properties of Manufactured Activated Carbon from Various Agricultural By-

Products.
CARBONI JACTIVA-|ACTIVA-
SAMPLE STEAM ASH 1ODINE Ave,
-ZATION | TION TION WIELD M.B.. | BE.T.
Sample | WEIGHT i WEIGHT CONTENT| NO. N 7 h.
@) Temp. Temp Time (me) (%) %) (mg/e) (mg/g) | (m*/g) (A)
8 (0) © | min | € ¢ me’e ‘
ARC 41 650 880 90 50 18.8 57.6 638.1 192 431 | 6.57
ADRC 10 650 880 80 25 56.3 8.6 1075.2| 197 908 | 17.3
ASD 60 650 880 90 35 8.46 10.2 1089.6( 199 | 1,091 | 14.0
APS 60 650 880 90 40 12.66 26.4 958.6| 200 | 1.040] 11.9
Mix1 44 650 880 90 33 14.2 34.0 799.5| 190 6171 13.8
Mix2 48 650 880 90 40 9.8 45.0 856.6 | 199 698 11.7
Mix3 60 650 880 90 67 17.8 51.5 637.0| 197 580 | 14.2
KU 3.5 1136.0( 199 [ 1.263} 5.5
CAL 4.5 909.1| 178 | 1.115} 6.1
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120mine g A A
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Fig. 6. Removal efficiency of CODwmn in

industrial wastewater.
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Nomenclature

RC : Rice shell char

DRC : Deashed rice shell char

ARC : Activated carbon produced with rice
shell char

ADRC : Activated carbon produced with deashed
rice shell char

ASD : Activated carbon produced with saw
dust

APS : Activated carbon produced with peanut
shell

Mixl : Activated carbon produced with rice
shell +saw dust +peanut shell (in equal
proportion by weight)

Mix2 : Activated carbon produced with rice
shell +saw dust+peanut shell +cotton
seed shell (in equal proportion by
weight)

Mix3 : Activated carbon produced with rice
shell +peanut shell (in equal propor-
tion by weight)

KU : Kuraray Coal "GW

LRSS 18 g9 A= 3 71 FRYT

CAL

1493

: Calgon F-400
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