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ABSTRACT

The preparative methods of a chitosan-deposited activated carbon and its charac-
teristics were studied by using three kinds of chitosan with different degree of
deacetylation and average molecular weight. The procedure was consisted of the dis-
solution of chitosan into acid solution, impregnation of activated carbon, agitation,
evaporation. and drying. When the chitosan-dissolved acid and its concentration.
amounts of chitosan deposited. and agitation conditions were changed. the specific
surface area. deposition state on surface, and stability were investigated, and
amounts of Cr(VI) adsorbed was measured. In the preparation process, it was proper
to agitate the chitosan-dissolved acetic acid solution at room temperature for lhr. In
the deposition of chitosan with low molecular weight, the specific surface area of
activated carbon was greatly decreased even at low chitosan loading, but in the case
of high molecular weight it was not nearly changed to 10wt% loading. It was known
that chitosan was uniformly and physically deposited on activated carbon. The
chitosan-deposited activated carbon was stable into the solution over about pH 6. The
removal of Cr(VI) was remarkably enhanced by adding the adsorption function of
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chitosan to the surface of activated carbon with about 5wt% chitosan. It may ode
therefore used as an adsorbent for removing the pollutants in air and wastewater
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Table 1. The preparative conditions of chitin
and chitosan from spent crab shell

Process Conditions

4%(w/v), 0.5N-HCl, 25T, lhr
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Table 2. The degree of deacetylation and
average molecular weight of chito-
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Deproteinizati 6.5%(w/v), IN-NaOH, 100T, 12hr Chitosar Degree of Average molecular
Jeproteinization (3 times) deacetylation(%) weight
Bleaching . 20%(w/v). 95%acetone, 50T, 12hr Cs-1 86.7 539.000
T Cs-2 88.0 35.000
Deacetylati 4% (w/v), 40%NaOH. 100T, 5hr
cetylatio -
! n under helium atmosphere Cs-3 98.0 566.000
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Fig. 1. The process for the preparation of
chitosan-deposited activated carbon.
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Table 3. Variation of specific surface area of
chitosan-deposited activated car-
bons prepared in various carboxylic
acid solutions

Used acid Acid concentraticn Speciﬁczsurfice

(vol%) area(r1” - gr’)
- - €44
Formic acid 1.0 712
Acetic acid 04 €93
Acetic acid 1.0 £94
Acetic acid 1.7 €87
Acetic acid 3.0 €81
Propienic acid 1.0 £47

Note) Chitosan : Cs-2, agitation time @ 1hr, agita-
tion temp. @ 25°C, chitosan loading @ 2.0wt%: chito~
san conc. in solution : 2%{w/v)



Table 4. Effect of agitation temperature on
specific surface area of chitosan-
deposited activated carbon

Agitation Specific surface area
temperature(C) (m® - gr'")
15 702
24 696
40 683
60 679

Hashg, 2 o]4re] Al A B EHEC] Ag

T E¥ch =2 s g 15~60T7A
W3l 7) 31 2HkAIZHE 5AIe 2 dle AlzE |
A& 2wt% FIEAY AAgdete) v ERA S 2
Abste] Table 4o YERHRT, mRtEzrt goldl
of wle} | EAA-& A HsbstA| ol 71 EAF A
Agge AzA wwzdoz e A2 1AHE
T7F AR E-e gt

3.1.3. 7Bt EF S

JEte A A3 5o AN Fr 29
ARy Azd 4 el NE3E we B
AznNge) 20 o} 7 EAe] B4E Yl
wrbe g golME s gl YebAth Table 5& ¥
A goldEsEs) A7 g JEY 355

Table 5. Variation of specific surface area of
chitosan-deposited activated carbon
prepared with various chitosans

Chitosans Chitosan Speciﬁczsurfice
concentration{%(w/v)) | area(m®- gr )
- - 844
Cs-1 2.0 838
Cs-2 2.0 694
Cs-3 2.0 840
Cs-1 0.5 839
v 1.0 842
" 5.0 836
v 10.0 840

Note) Chitosan loading @ 2.0wt%. agitation time © lhr
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Fig. 2. Variation of specific surface area
with various chitosan loading for
chitosan Cs-1, Cs-2, and Cs-3.
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Fig. 3. Scanning electron microphotographs of chitosan-deposited activated carbons{chitosan

Cs-2, magnification x1,000).
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Fig. 4. TG-DTA curves of activated carbon,
chitosan(Cs-2), and chitosan-depo-
sited activated carbons.
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Table 6. The stability of chitosan-deposited
activated carbon in various pH

solutions
Solution temperature(T)
pH

20 40 60
2.37 ++ ++ + ok
3.00 ++ ++ ++
3.90 + + +
4.20 - - -
5.45 - - -
6.30 - - -=
11.90 - - -
13.30 - - -

Note) +— : very soluble, +:slightly soluble,

© very slightly soluble. --!insoluble
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Table 7. The removal of Cr(Vl) on chitosan-
depsosited activated carbon with
various chitosan loading at 36.8C

Chitosan loading(wt%) Removal(%)
0(AC) 84.0
1 92.4
5 92.8
10 91.8
100(Cs-2) 65.9
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