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Abstract: Chitin, the natural polymer has been known as harmless and innoxious material to human and has been also
known to be biodegradable. Chitosan which was prepared by the deacetylation of chitin, was propionylated to obtain po-
rous bead shaped propionyl chitosan and its possibility as a water—absorbant polymer was investigated. Propionyl
chitosan porous bead was synthesized by acylation reaction using emulsion method of acetic acid solution and propionyl
chitosan was partially crosslinked using ethyleneglycol diglycidyl ether. Through the experiment varying the moles of
propionic anhydride, reaction time and reaction temperature, best results for water-absorption ability was obtained at re-
action condition of 5 moles of propionic anhydride, 10 hours of reaction time and 22°C of reaction temperature. The
absorption ability to the distilled water, various salt solutions, artificial urine and artificial blood, absorption time and re-
tention of water of synthesized porous bead were investigated and also mechanical strength after crosslinking was deter-

mined.
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Scheme 1. Preparation of propionyl chitosan porous
bead.
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Crosslinked
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Scheme 2. Preparation of crosslinked propionyl
chitosan porous bead.
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Fig. 1. Titration curve of chitosan sample dissolved
in 0.3N HClI with 0.IN NaOH solution
[Chitosan : 0.5g, HCI : 20m¢].
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Fig. 2. IR spectra of (a) chitin (b) chitosan and (c)
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53
3
e
g
=
=
(=)
<
4600 1800 400
Wavenumbers(cm™")
Fig. 3. IR spectra of (a) chitosan (b), (c) and (d)

crosslinked chitosan[amount of ethylene-gly-
col diglycidyl ether : (a) 0.05, (b) 0.1M, (c)
0.15M1.
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Fig. 4. IR spectra of (a) chitosan and (b) cross-link-
ed propiony! chitosan.
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Fig. 5. Scanning electron micrograph of (a) chitosan
and (b) propionyl chitosan porous bead.
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Fig. 6. X-ray diffraction curves of (a) chitin (b)
propiony! chitosan and (c¢) crosslinked propi-

onyl chitosan.
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Fig. 7. Degree of substitution with the variation of
propionic anhydride moles[Reaction condi-
tion : temp. ; 22°C, reaction time ; 10hrs].
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Fig. 9. Amount of water absorption with the varia-
tion of reaction of reaction time at each tem-
perature[ Reaction condition : propionic an-
hydride ; 5 moles].
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Fig. 10. Solution temperature dependence of amou-
nt of water absorption during absorption
test for propionyl chitosan.
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3.3. 048] 7IX| acyl chitosan2| &%

Propiony! chitosan& Zol o H b3k e
vehllz glevt, o} acyl chitosan®] #A-$E &l
g Fo] 7 mujsict. Table 12 ofg 717
acyl chitosan®] Eofl tigt Faks veluigic}. 1ol
A Xz ule} zko] propionyl chitosan?] ol g &
ke 26.8g/g-polymere] =ala gltd.  Acetyl
chitosan& chitin?} 2-& F22AH 544 0] 74sln
o]2 qlate} AL&EE 9] packingo] WEtahA o]FeiAH
o] A5E g ole TS FHER] Xg AHE B
qlt}. d}A|ub propionyl chitosan-€ methylene group
o 3h} ¢ Hopzlo Qald W ARNTEA Wit
R R R
7bo] HAET Hao] FxI} = AR Qg
52A Zggato g AzkElch. Methylene groupd)
F7b ol we} 5
chitosan % decanoyl chitosan porous bead 2] 7-$-=
A A&7k 743S SoulA|e propionyl chitosan
Az E#E WA ESY methylene group®]
hydrophobicity7} A}&o] Aol whe} Eof digh A

tlo

Fol Rl

)

butanoyl chitosan, hexanoyl

Table 1. Amount of Water Absorption of Various
Acyl Chitosans

Amount of water
Acy! Chitosan absorption
(g/g-polymer)
Acetyl Chitosan 4,56
Propionyl Chitosan 26.80
Butanoyl Chitosan 4.69
Hexanoyl Chitosan 2.69
Decanoyl Chitosan 2.87

* Reaction condition
Temp. : 22°C, Time : 10 hrs,
Propionic anhydride : 5 moles.
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Fig. 11. Amount of water absorption with the varia-
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propiony! chitosan.
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Fig. 12. pH dependence of amount of water absorption.
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Table 2. Amount of Absorption on Artificial Urine
and Blood

Amount of absorption
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