Polymer (Korea) Published by The Polymer Society of Korea
Vol.4, No.4, 1980
Printed in Repubhc of Korea

ORMIEIFIEI : O ®kD} ol K
%R - IeE
HBE P L
(1980 54 234 FF)

Acetylchitin: Its Preparation and Membrane Properties
Iwhan Cho and Moung-Sun Kong

Department of Chemistry, Korea Advanced Institute of Science, Seoul, 131 Korea

(Received May 23, 1980)

K 9 5E&S] ofAl "kl (degree of acetylation: 2) ol R RIS fBEKo =Y HE
£ WE 98 BEEBI EXEMoT 0°CoA 58 KESE dith A" of
ALk B S BRES WA 7 = diacetylchitin &} 3% 85% ¢ T EmSLdd)
A= 4A Fokt. &4 RS A8 2P A LER HQ1% oMES Y &
Koz e wEgion wt2ute] A 7T~8um, ZLPY FrAE 10~12um o) [
BKEL 5% 2 Fldnct - FL2 gholth

A8 7tA srFEol Hg rejection efficiency & Z2lolddl FeF, saccharides, o}v] i E,
R B3t HEFHZ rejection efficiency ] MAE T 750002 #ipest slel9
10,0002 Agtet. S5FEe] vl 5% 75 rejection efficiency & JHol B A =R
2 SEABE WEdy ¢ ¢ Adrh oMAES Bl A saccharide, o}m]xpge] =g
ded S FHR Hinko] Fol rejection efficiency 7} F3 EHE 39 BES AW
2 o] 24l =A et FEEERT A

Abstract : Chitin was separated in , lean form from skeletal pens of squids and shells by acid
and alkali treatment, and acetylchitins of different /degree of acetylation were prepared to
investigate the film properties as semipermeable membrane.

A fully acetylated chitin (degree of acetylation, 2) was prepared by the acetylatlon of
chitin in the presence of perchloric acid with calculated amount of acetic anhydnde at 0°C
for 5 hours. Acetylated chitins exhibited increased solubility in formic acid compared with
chitin and diacetylchitin was easily soluble even in 85% aqueous formic acid.

Acetylchitin films for ultrafiltration study were prepared from formic acid solution by cast-
ing on a glass plate and by solidifying in ethanol. Thus prepared films had wet thickness
10-12¢, and dry thickness 7-8g, indicating 259% water absorption.

Rejection efficiency towards various solutes of different molecular weight including polye-
thylene glycols, saccharides, amino acid were examined and molecular exclusion limit was
found to be about 7,500. This value is smaller than that of chitin films (~10, 000).

Measurements of the distribution coefficient for the solutes correlates well with the difference

in rejection efficiency toward solutes of similar molecular weights.
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Figure 1. Chemical structure of chitin.
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Figure 2. IR spectrum of diacetylchitin.
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Figure 3. IR spectrum change of various acetylated
chitin.
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Table . Rejection Efficiency of Acetylchitin Films
toward Various Solutes (applied pressure

2kg/cm?, 25°C)

Rejection Efficiency

Compound Molecular Weight (%)
PEG 200 200 14
PEG 400 400 32.1
PEG 600 600 36.7
PEG 1,000 1, 000 51.4
PEG 2000 2,000 80.6
PEG 4,000 3,000 91.2
PEG 6,000 7, 500 99.3
PVP 10,000 10,000 100
PEG 20,000 20,000 100

Table . Rejection Efficiency of Acetylchitin Films
toward Various Solutes (applied pressure 2
kg/cm?, 25°C)

Compound Molecular Weight Rejeclio(n efficiency

L~Alanine 89 4.7
L-Histidine 155 6.3
L-Phenylalanine 165 6.5
Fructose 180 7.1
Glucose 180 7.4
Caffeine 194 11

Maltose 342 25. 4
Raffinose 504 30.2
NaCl 58 4.7
MgSO, 120 12.1
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Figure 5. Solute rejection profile against molecular
weight on semi-log coordinate.
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Table [[. Distribution Coefficient of Various Solutes in

Acetylchitin Membrane.

Compound Molecular Weight Distribution Coeff.
L-Alanine 89 62.3
L-Histidine 155 55.2
Fructose 180 54.3
Maltose 342 42.8
Raffinose 504 36.4
PEG 200 200 47.5
PEG 400 400 38.7
PEG 606 600 25.1
PEG 1,000 1, 000 15.6
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Figure 6. Dependence of rejection efficiency upon
the applied Pressure.
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Figure 8. Effect of transmembrane on ultrafiltra-
tion flux PEG 20, 000 solution.
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