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Abstract

In this research the activated carbons were prepared from rice straw, rice husk shell
and sugarcane bagasse using a chemical activation method by impregnation with H3P04
at identical optimum conditions: activation temperature of 600 °C, activation agent to
raw material ratio of 1:1 and activation time of 60 minutes. The derived activated carbons
were then analyzed for the composition by proximate analyses and the adsorption capacity
of iodine and methylene blue. In addition, Freundlich adsorption isotherms of the
adsorption capacity of iodine and methylene blue were investigated. The results showed
that the activated carbon obtained from rice straw yielded the highest iodine adsorption
(lodine number), 998 mg/g. The activated carbon obtained from rice husk shell showed
the highest methylene blue adsorption, 305 mg/g. When compared to the two commercial
activated carbons, the activated carbon obtained from rice straw had an iodine adsorption
capacity close to the second commercial activated carbon, but less than the first one.
While the methylene blue adsorption capacity of the activated carbon obtained from
those three experimental materials had lower levels compared to the two commercial
activated carbons. However, the activated carbons obtained from rice straw, rice husk shell
and sugarcane bagasse still showed the good qualities to use as activated carbon because
all iodine numbers are more than 600 mg/g and the moisture contents (%) are less than

8%, the standands considered by the TISI.900-2547.

Keywords: Activated Carbon, Chemical Activation, Rice Straw, Rice Husk Sheli, Sugarcane

Bagasse, lodine Number, Methylene Blue
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Figure 1 Flow diagram for activated carbons process
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Table 1 Proximate analyses of rice straw, rice husk shell, and sugarcane bagasse and activated carbons

Proximate analyses
Dry basis (%owt)

Sample Volatile  Ash Fixed
matters carbon
Rice straw 74.2 6.3 19.5
Activated carbon-
rice straw 8.8 14.7 76.5

Rice husk shell
Activated carbon-
rice husk shell

62.4 20.2 17.4

3.5 23.1 68.4

Bagasse 71.8 4.8 23.4
Activated carbon-
bagasse 15.8 8.3 75.9
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Table 2 Adsorption capacity of activated carbons obtained from rice straw, rice husk shell, and

sugarcane bagasse and the percent of moisture content

Moisture Adsorption capacity
Activated carbon content lodine Methylene
(%) number blue
(mg/g) (mg/g)

Rice straw 7.1 998 262
Rice husk shell 7.5 886 305
Sugarcane bagasse 7.9 775 185
Commercial 1 (Coconut 6.8 1,150 346
shell)
Commercial 2 6.9 1,113 352

(Wood)
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Table 3 Freundlich constants for adsorption of iodine and methylene blue by activated carbon derived

from rice straw, rice husk shell, and sugarcane bagasse

Adsorption of iodine

Adsorption of methylene blue

Activated carbon logK, | R logK, 1 R®
] n h
Rice straw 3.2420 0.4642 0.99 2.2024 0.6725 0.99
Rice husk shell ‘ 2.5552 0.2546 0.98 3.3264 0.7563 0.99
Sugarcane bagasse 24106 0.1223 0.98 2.0873 0.6167 0.99
nan1sAnslalemennisgaduuuy unagy

Freundlich wuinidasdsunsiwanuduwus
i s X I
12ni19An log = uazlogC, \{uniwilaifiu

o 4 m . £
iunsaflafinrsunaduyssandnisnnnoe

a

fdwn @nnnd1 098) FhAuIIMIgady
Yiunuleledu uasinfiuuguufiavesdiu
Aududenwiedn wnay uasswdes Huwuy
Fuien '[umsgm'ﬁ'uﬂ%mtu‘lﬂaﬁu'ﬁ’udm
Fuuddnsuadusinrsinfddudszand
nagady AArnugeiian uazAdszand
nmMinsapsilannin (0.99) uaasldtiuiananin
gadulaladuldnnnirdrufndudiiniondy
PNUNAY uazprudasduntigadudian
wiiluug fufutudiadusdusinunaniien
fuszAnimagedudanudugeiign  uas
ANfuUsE@nanisoanauiiaman (0.99) LAY
wudsafuuaasliftuinduindudfnioadu
Mnunavg1sogadu T dduuglé
nnniduinudieisadunnwedn uas
mudes  FesaaadasfunisRersandiloladiu
Tuwed  uszanuswrIalun1igaduyTa
\wiiduugenaseil 2

INNANITITENUIININET wnay  way

-

mudssdafiuisginnamasimemiinens
swnsobanlfiiuiagivdmiunsieieaiy
drufududld Taenanszfumaafidaunss
Waawedn iesanfidlalafutiuuefuinnii
600 fiadnfusaniy Aaruduiidionndh 8%
AUNIATIIUTES NBN. 900-2547 Firmunly
dufufudfin3ealdanfngauiosudaim
sasnlunsgadulaananedlalodu was
widuuglulBanuinanseiu - drufuiudi
w3unenwednaansagadulinuleledu
Iifflgn As 098 AsdAnindenin vourild
fududmeTsuainunausnsagaduyianm
wituugléidfige Aa 305 AadnIusianin wa
289r NI lunIgadui duaneiiiuds
fnuuzuazauavasgwiululaseairzadu
fuudfuansinetu Serzinasanisanuaann
Tunsgatulanafifiounauanseiu  fodu
maRenduiuudidoi s Tunideegd
Arnsnsnlun1sgadusuiazeslaenaifiu

Ay



9nmIRasaasioaslalamanoes
nisgaduyisaulslafiuuasinfifuuguuy
Freundlich pavmufNIuFiaIENTuIINNT
mammn’;’mqﬁuﬁy’ommﬁﬂ sgulddndu
Fusudfadeaduanviedniianasiinsoly
nagadunFanalalafiuldnnnitdwiuiud
NUNAY LAz udDs suduinfusiadey
%u’«nmmam:ﬁmwmmadlumi@,ﬂﬁuﬂ%mm
iiduugléannniduindudfinisnguain
wedm uazaudes deroandasiuniiRansan
Alalofuinued uazAnuEINIaluMIgaty
Uhnauafiduugainasi 2

WawIsudrududuiutudlunionisén
ghufuiudiedonduanmedn unsy uas
yrudapfiseaninwmifinuinduintudly
mensfrlunisgaduluanasuiaidn  usd
UszdvBnmenilumsgaduluanasuianae
waczune ngl Fedndudseintaiaunlssfnsnm
vavimiuiudluntsgaguluanazuianay
wastuanaisiald  feiliidlesenfiiladavans
Yszmaffidndnasenawauisuinoegnu
Tuduiuiud v wliezastaadnng wllawes
gsnsedu  dmsaulamiminszndneans
nazdusioingiy gumgll wazviaWidlunng
nassuduiniug Hudu Fofunuidefians
Anmuazinunselufeainiieadeetuiledei

2 e

nanndiudus Ay

UFIAUNIN

o

WNIUNATFUNRATUTANIMNTIN. 2547.
arufusiud. 3an. 900-2547 ICS 71.100.80.

NIVNWANIUAT  §1N9IUNIATIIY
nanusignRMnI TN

Ahmadpour, A, and Do, D.D. 1996. “The
Preparation of Active Carbons from Coal
by Chemical and Physical Activation.”
Carbon 34: 471-475.

Antal, M.J,, et al. 2000. “Attainment of the
Theoretical Yield of Carbon from Biomass.”
Industrial and Engineering Chemistry
Research 39, 11: 4024-4031.

ASTM Committee on Standards. 1998a.
“Standard Test Method for Determination
of lodine Number of Activated Carbons.”
In Annual Book of ASTM Standards,
pp.112-125. Philadelphia: ASTM
Committee on Standards.

. 1998b. “Standard Test Method
for Total Ash Content of Activated
Carbons.” In Annual Book of ASTM
Standards, pp. 707-708. Philadelphia:
ASTM Committee on Standards.

. 1998c. “Standard Test Method
for Volatile Matter Content of Activated
Carbons.” In Annual Book of ASTM
Standards, pp. 709-711. Philadelphia:
ASTM Committee on Standards.

Bacaoui, A., et al. 2002. “Experimental Design
to Optimize Preparation of Activated
Carbons for Use in Water Treatment.”
Environmental Science and Technology
36: 3844-3849.



Castro, J., et al. 2000. “Phosphoric Acid
Activation of Agricultural Residues and
Bagasse from Sugar Cane: Influence of
the Experimental Conditions on
Adsorption Characteristics of Activated
Carbons.” Industrial and Engineering
Chemistry Research 39: 166-172.

Guo, J., and Lua, A.C. 2001. “Kinetic Study on
Pyrolysis Process of Oil-Palm Stone
Using Two-Step Consecutive Reaction
Model.” Biomass and Bioenergy 20:
223-233.

Hamadi, K., et al. 2000. “Adsorption Kinetics
for the Removal of Chromium (VI) from
Aqueous Solution by Adsorbents Derived
from Used Tyres and Sawdust.”
Chemical Engineering Journal 84: 95-
105.

Henning, K.D., and Schafer, S. 2007, June 25.
“Impregnated Activated Carbon for
Environmental Protection.” CPL Carbon
Link [Online serial]. Available: http://www.
activated-carbon.com/enviro.htmi

Jagtoyen, M., and Derbyshire, F. 1998.
“Activated Carbons from Yellow Poplar
and White Oak by H3P04 Activation.”
Carbon 36: 1085-1097.

Karaosmanoglu, F., laigur-Ergudenler, A.l, and
Sever, A. 2000. “Biochar from The Straw-
Stall of Rapeseed Plant.” Energy and
Fuels 14: 336-339.

Kennedy, L.J., Vijaya, J.J., and Sekaran, G. 2004.
“Effect of Two-Stage Process on the
Preparation and Characterization of
Porous Carbon Composite from Rice
Husk By Phosphoric Acid Activation.”
Industrial and Engineering Chemistry
Research 43: 1832-1838.

Kirubakaran, C.J., Krishnaiah K., and Seshadri,
S.K. 1991. “Experimental Study of the
Production of Activated Carbon from
Coconut Shells in a Fluidized Bed
Reactor.” Industrial & Engineering
Chemistry Research 30: 2411-2416.

Lua, CA., and Guo, J. 1998. “Preparation and
Characterization of Chars from Oil Paim
Waste.” Carbon 36: 1663-1670.

Salame, 1.1, and Bandosz, T.J. 2000. “Comparison
of the Surface Features of Two Wood-
Based Activated Carbons.” Industrial
and Engineering Chemistry Research
39, 2: 301- 306.

Supannee Junpirom, Chaiyot Tangsathikulchai,
and Malee Tangsathikulchai. 2007.
“Preparation of Activated Carbons from
Longan Seed by Physical and Chemical
Activation Method.” Suranaree Journal
of Science and Technology 14: 63-76.

Tam, M.S., and Antal, M.J., Jr. 1999.
“Preparation of Activated Carbons from
Macadamia Nut Shell and Coconut

Shell by Air Activation.” Industrial and



Engineering Chemistry Research 38: Yun, CH., Park, YH, and Park, C.R. 2001.

4268-4276. “Effect of Pre-carbonization on Porosity
Timur, S., et al. 2006. “Preparation of Activated Development of Activated Carbons from
Carbons from Oreganum Stalks by Rice Straw.” Carbon 39: 559-567.

Chemical Activation.” Energy and Fuels Zou, Y., and Han, B. 2001. “High-Surface-Area
20: 2636-2641. Activated Carbon From Chinese Coal”
Energy and Fuels 15: 1383-1386.

Ms. Katsiri Laowachirasuwan received her Master of Science in Chemistry
(Inorganic Chemistry) from Texas A&M University, Kingsville, USA. She is
currently working at the School of Science, University of the Thai Chamber of
Commerce. Her main interest is in material science, inorganic chemistry and

analytical chemistry. Her current research includes the characterization of

activated carbons.



	CF97(B8)-1
	CF97(B8)-2
	CF97(B8)-3
	CF97(B8)-4
	CF97(B8)-5
	CF97(B8)-6
	CF97(B8)-7
	CF97(B8)-8
	CF97(B8)-9
	CF97(B8)-10
	CF97(B8)-11
	CF97(B8)-12
	CF97(B8)-13
	CF97(B8)-14
	CF97(B8)-15

