


Study on the Application of Chitosan in Decontamination of

Heavy Metal Polluted Wastewater
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Abstract

This research was aimed to study the adsorption .capability of flake chitosan
prepared from shrimp shell, crab shell and mixture of both on 5 ion types; i.e. cu®’, zn”,

Ccd®, Pp”", and Hg®’, from industrial and laboratory wastewater.

The chitosan yield from shrimp, degree of deacetylation and average molecular
weight were 25:8%, 94% (based on dried shell) and 3.3X10° Dalton, and those from

crab were 29.9%, 98% and 2.7X10° Dalton, respectively.

The removal mechanism is that chitosan undergoes chelation with metal ions and
releasing hydrogen ions. It was found that the optimum pH for all wastes and all types of
chitosan employed was 5 - 5.5. The optimum doses for 400 milliliters wastewater from
Genco Co. (containing cu®, zn®', and Cd”"), Siam Battery industry Co. (Pb”") and Thai
Asahi Chemical Co. (Hg2+) were 1.5, 1.7 and 2.2 grams, respectively. The optimum

settling time-for all industrial sources was 24 hours.

The optimum doses and settling time for 400 milliliters wastewater from Chemistry
Laboratory 1 (containing Zn*", Cd>", Pb>" and Hg®") were 1.5 grams and 24 hours, and

those from Chemistry Laboratory 2 (Cu®") were 8 grams and 72 hours, respectively.
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Clulmsian 7.9% #1 Degree of deacetylation Winfiu 82.04% nsazanaaeslalawmuluy 0.5%
Acetic acid auysal 100% poramila 1372 inuinesd dpuaunBinusidaaiulalaumii
rannsinsszing Lﬁaﬁﬁ‘lﬂ@ﬂ%ﬂ‘iau:uﬁn’m&ﬁﬁww@mmunﬁ’m’quiwzrﬂ”’:ﬂlv‘lﬁq Iilsy
ansnmlunsgadudeeuses Cu™, Ni©™ uay Zn™ winfiu 70.00%, 10.12% uas 20.49% P

APTL

236l AR (2534) [1] uapauanisdiaszinBuiaimegaduseslansingla
Funalaluauiindeld wudr Beaulane P, Zn”, Cu®, uaz Co® gngedulaslafuwiaiy
7.0X10°, 3.4x10% 0.01 - 0.07 usz 0.01 - 0.07 Andluasianiy AU uszlnelalauguii
fu 7.0x10°, 6.2x10%, 0.01 - 0.07, 0.01 - 0.07 findluastansa AINATFL #VUNT0AATHI
Tavy Pb? TuumastininBundndlsseugaaunssu anaaadindi 2.17x10° uay 1.3x10°

{ndluamaAnT UAB 1.06X10° sy 0.53X10° AadluasaanT MuAIAL
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) v o o .u'/.‘,';d N Y . . o
wingnduBasunzialuh@dingdnmanuilunsn-ine arnduduussgiluuuraddalaumi
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Nyein Nyien Auns (1998) [10] TaAnsnansenuaINiilunse-fng WUINYBIBYNIA
gouunil anuialumsnau TnewudnAas Hunsa-snsiimunzanlunisgadulanzuinule
Trusude 5.5, 6.0 uay 4.0 uaranmazaruidunsa-seiimnzanlunsamenisgaiuie 2.4,
25 uay 2.5 dauiu Cu¥, CF ey PbY mwdd Tuantsdnniu cu® dudil anaves
aunialalauauini 710 uay 425 m anunsagadudeaunewndld 2 uaz 7 RadAniusianiy

musFLanatsazataauidindusuge 1 fadnfudedns nmasesinanudnduanga 0.5
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Yoshiichi Asao uazaniz (1986) [11] limemeaesindpdeautisenanin@elsenm
fqmmummimaﬁ@gﬁué‘lﬂimLmu"l,ﬂa:mﬂﬁ'] N-dithiocarboxy chitosan alkali metal salt 1f}u
asmnaznau WesFanannsflalaumuiifissiumaiidavyuaiaiia 85% ylfnsaniu CS,
uaz Alkali metal hydroxide ﬁfqquﬁ 5~ 100 asAnTadea uaan 2 - 48 Falua Azl Aayius
alanauiifiinuzdulszneuey 4 — 25% Wiasnminseeutlsenluindefiaaadudy 100
ppm #ng 0.1 TN 289 N-dithiocarboxy chitosan Na salt_.'?;a;muﬂﬁ 25 asAraldua uaan

30 W avidedeauLlisantpundvizawiany 0.5 dauluiudiudou

Yoshiichi Asao wazamz (1987) [12] Winmasasldeyiusialaiausinasaieauwn
N-dithiocarboxy chitosan (I) salt iwendatauswin loun Hg™, cu®, cd®, zn®, uaz Pb*
% = 2 a o ot o D'.a/ ' o v
anundggaamnssn Tagldainmeinditengeclelnuauifissiunisindanyuaafsfonay
90 viwminlauana 16,000 AUAIARIUNANYDY CS,, NaOH Uaril 7ignugil 60 adaiaaidaa
st 6 Falas udsannsasudananivesdinu §eeensaamsiues uasvinliuis azlinan
Ausindelnfuureseyiuslalaunufun@vdedou Adsenaudeiuziufesas 13.8 &
seAUMTUIMUTINAL 0.5 savnanglagiiu diwanazataluilaldaonndnduianss 10

Bugnsazanusananaliuan 1.8 isaans adluindeiiunn 200 HaRans ARwIWnAL 3.5
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Catherine A. Eiden uazang (1980) [13] léAnmdumsizenisgaduaes Po” uaz
o vuleiunaslalnusy WUdWﬂ’]?@ﬂ’fﬁngﬂﬂ'ﬂG Po® ulataumuwinfy (1.9 + 0.1)x10*
Tuasienfuneslalauou uaznizaadinadnges Po® uulafuwiniy 3.9x10° Tuasienintesla
Pu Genmilutenas 21 mmémummmquﬂ%umﬂqlﬁimLLmu aRmransamdiuaesiiuay
azseslulnnaulunefimefediuausadtavaminiignaadu d s o’ uulafiuuaslataugy
~ (N/Pb ratio) whiiu 0.5 uay 11 susndiu dwiu C*” gnaedulselalawnulfetnemnn uazin
Wadunse-snsresaisazaugas Cr ?ifa%i‘luﬂmqmu@aﬁuiﬂimwnmﬁuﬁu@smmn o
mnnsgaduiednes o uulalawauwiniy 2.5 Tuasensuredlalauoy Taefid N/Cr ratio

WNU18

~ Gordon Mckay uazaniz (1989) [14] MéAnwnsendurasdeaulany 4 ailn ldun
HG™, cu® N uae zn? uulaTausu wudinsgaduiflun Monolayer Senwiniu 815, 222,
115 uay 164 Nadniusianiiaaslalawaumusndy Penumgil 25 esrngaidaa Taelglalauay

flanaaynineglugas 710 - 1000 fm

John R. Deans uazmAmie (1992) [15] ladsiamedlulanedefvanatin ldud
Cellulose, Alginic acid, Chitin, Chitosan, Carrageenan LL-ﬂ:qu'uﬁvCarboxymethyl uaz

Hydroxamic acid aadlulawadinainedy udmadeudsz@ninannianidm Po”’ uaz Cu®'

S ’ o g [V 7 . o by j ] s ' a o =l a o o ed
mﬂmzﬁ’qmm:wumwmeuiu?zmumuiumuéw WU’)‘WINNIUI?]W@RLu@‘imﬂﬂ‘ﬁuﬂtﬂﬁ’)ﬂﬂ

~ figalunisgadudeeulaneynaia dwsu cu® fiannadiu 10 uaz 100 dawludugdau fagedy
" o

ANgm An Carboxymethyl chitosan uazd1miu Pb®" sagadunangm Aa Carboxymethyl

=S

cellulose hydroxyamic acid uazldnarvdrlalausuduniafeniiauinlunisir g luns
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