AT RpER A B g

¥ gk}

Preparation and Property of'Chitesan Containing Adsorbents:

Heavy Metal Removal

FLgd iRER

BT R e

PERRAY Lo gL -



Preparation and Property of Chitosan Containing

Adsorbents: Heavy Metal Removal

A dissertation submitted to the Institute of Applied Chemistry
College of Science
National ChiaoTung University
in partial fulfillment of the requirements for,the-degree of DOCTOR of PHILOSOPHY
by
Yu-Hsin.Chang 2008

Hsinchu,-TFatwan



¢ 2R

CHERAEY R I3 0 BILAp M AT L 0 I B ORI Y A

\

=

,fffffrﬁ&it T P R RTHE e — 84 A BARenS Rl A5 R A S
T R AR H TR T BN ATT T SRR ER G
RHET his [F o %7 Rk (chitosan), .0 % &0 E B R A2 TR
RPN en& 0 (chitin) igiE N-2 e it | (N-deacetylation) » fi# =
SN S ERE R e S s e A )
FEAL T 0 B ORPEC BN T owhCkB R BE S AR -
dT BT R 2T AR R TR A AR LRE R
R et 6 @A e R ALK R R L e
AR R RS T BT KRBk £ 2k
oo YN E R ERPEL AP FHRLIEALZ BRE
(1) 2 mEEegrPar A, APEIpEg A2 i @
(B 7 BPE) o o TSGR o A E O IR d oo Rl
TORPEE VOB E AR D AR s ik o TP d



SE UL BELEDET VU CUTES T S T TS

(2) #-5iE N - FELBIL S T RPE e BE I R SR o A
gz 80 BpEER Ik (AGCC: alginate gel containing
chitosan) & ¥ fix * *0 45 i5 kg R ¢ 2 = kS - F &t AGCC
Mk E Fexrtat 4 (667 mg / g) % P i plex T fF (60 min)
- 1 REE o

(3) AP rl AR B RPES S K - AT SRR BT R
B 3 5 et EpL sk (GCA: alginate gel containing chitosan and
activated carbon) - = fé{tptene £4¢ 8 GCA Mk & i @ {3
A S el B Rt 4 (B76'mMg /fg) > F F R DT i (70
min) e F1 5 7 3 BRI RTGCA M I ¥ ¥ B Lt T E K R

() 4e 1 A ok EIT) -



Abstract

Heavy metals, such as copper and mercury, may be regarded as toxic.
Although copper is an essential element for human, large and acute doses
can be harmful, even fatal, effects. Mercury is not biodegradable and tends
to accumulate in living organisms, causing various diseases and disorders. In
recent years, widespread concern over these issues has lead to extensive
research in developing effective alternative technologies for the removal of
these potentially damaging substances from solutions. One promising
technique for accumulating metals is‘using:biopolymers as adsorbents,
which can reduce heavy metal concentrations to environmentally acceptable
levels at affordable costs. Chitosan-is-a-natural cationic biopolymer formed
by the N-deacetylation of chitin, whieh-is present in fungi, insects, and
crustaceans. Besides its versatile properties and numerous applications,
chitosan has been shown to effectively remove several metals from aqueous
solutions. Chitosan is a very promising material as adsorbent when
compared with other conventional ones because of its advantages such as
biodegradability, hydrophilicity, presence of functional groups, and natural
origin.

The objective of this study is to investigate the application of chitosan

containing material for the heavy metal removal from solutions, and its



metal adsorption behavior. The experimental work in this dissertation was

divided into three chapters:

(1) The partially deacetylated crab shell (chitosan) was successfully
prepared to meet the requirement of both feasibility and cost. By
carrying out the batch type adsorption experiments and the breakthrough
experiments, we compare the Cu®* adsorption of partially deacetylated
chitosan and a commercial chelating resin. We also compare the
conductivity removal of these two adsorbents by using the batch type
adsorption experiments.

(2) Alginate gel containing chitosan (abbreviated as AGCC) was prepared
by immobilizing glutaraldehyde-crosslinked chitosan into calcium
alginate gel bead via entrapment, and-used for the removal of Hg®" ions
from aqueous solutions. Both high uptake capacity (667 mg / g) and fast
time (60 min) to equilibrium were demonstrated as the excellent
characteristics of AGCC.

(3) A composite carbon adsorbent, alginate gel containing chitosan and
activated carbon (abbreviated as GCA), was successfully prepared. The
combination of these two materials, activated carbon and chitosan,
resulted in high adsorption capacity (576 mg / g) and fast time (70 min)

to reach adsorption equilibrium for Hg**. GCA could be applied to a
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great variety of water treatment (e.g. drinking water) due to the

contained activated carbon.
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