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89F  HFQY pEA 31 chitosand)] 7AA)A| = ceric ammonium nitrate (CAN)& AM3l 3
4 1A poly(vinyl alcohol) (PVA)E& 28t EAX|AH chitosan-g-PVA FE8A& AR5}
Aot PVAS] &Qlo) u}& IS ELL PVAS CANS &7 S7184E YAHoz F715
b CANS] 79 1.418x102mol/L ¥ o]AdAE ceric o] &(Cett)o] 7RARIZ B TI= AR
Hhgol o ol L vlH JHTELRC] T4 HUD F£3I Wi FEe Cett o) complexd A
8o & 9FE vA 0.1mol/LojA H) 2T EES RN A= chitosan-g-PVA
TERAY AL F 200CAN BaHLErt vEhten] FERALGe] FHL chitosand] A4 4
o] PVA domaine] 732 Jeh} 1 =3 7w 35| 39 PVA domaino] 8%
HZ YEhtD Rl PVAZE & I2ZE HYSE€ AT & AWh =7 FFEADY 7AH
AxE FFFAUAA PVARIEHZ S7184E QAR T 45U A& 9 3AEe
o+ AATH.

Abstract . Chitosan grafted poly(vinyl alcohol) (PVA) was prepared by the initiation of
redox initiator, ceric ammonium nitrate (CAN). The grafting percentage of PVA to chitosan
was increased according to the higher concentration of PVA and initiator, CAN. However,
the initiator, ceric ion concentration with higher than 1.418 x 102 mol/L reduced the grafting
percentage by affecting the termination reaction rather than initiation. And also, nitric acid
concentration was affected to the grafting percentage by forming the complex of ceric ion,
the optimum nitric acid concentration was 0.1 mol/L. Chitosan-g-PVA was degraded at 290
‘C, which 1s sufficient temperature for using the membrane or chelate resin. The surface of
copolymer membrane had a spherical PVA domain in continuous phase of chitosan, and PVA
domain appeared as a wave shape in crosslinked chitosan-g-PVA membrane. Tensile
strength of the copolymer membrane was increased, but elongation was a little decreased ac-
cording to increase of PVA content in the copolymer.

Keywords : chitosan grafted poly(vinyl alcohol), ceric ammonium nitrate, grafting percentage,
crosslinked chitosan-g-PVA
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A] ¢, Chitosang YE Tokyo Kasei Co. A|
ES A83lgey PVAE ¢E Shinyo Pure
Chem. Co. AEFE 90CHAAN FRFFA =UF o}
A&l 7Htn JRAAA At AHgadH.
44 7§7AQ CANE d¥E Shimakyu’s Pure
Chem. Co. EFAI%& IHE Ag3I3eH 7]E
& Akl JFAIYE, Sule SRt AHgst
i

PVAWSE 1,2-diel Mole Fraction 4.
PVAWS 1,2-diol®] &b} Storey?) whg%g 3
Z3te) Faidet. ol EHW vfadlg uybr], &
¥Z7), 54, 44 Y77 x| 250mL 3
T Eeta3e] FAE #YAA FHA PVA 2¢g
# & 100mLE 718l S8 A1Ht. o7]] IN
A4 10 mLe] CANE £381A|H d& 0.156M &
o 5mLEg 7}gt F 40°ColA 308 T wHhkg
A7 HehES 7hele WS FEAIFT B
ME HFo otAlEd 7hate] FHAA & FA
& A% T ALolA JIFHExEY 1,2-diolo]
28" PVAZ At} Baide] PVASH 1,2-
diole] B&lEl PVAE OstwalddEAE AHEslo
AT B 73 3 v 93le] 1,2-
diol?] BH)(A)E P31

A=(83 g/mol)x(

1
2% I=Ha EAF

axE F5E. aub], 3FEL7], 254,
A4 4977 AW 500mL 47 Bekrao] 2
E §9AA FHA] chitosan 1g3 5wt% o}
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Chitosan-g-poly(vinyl alcohol) 2} ZE FZqH ] FA49 1 54

EAF 100 mLE 718k 40°ColA 1A 7 AR &
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24417 A ¥ A" AR ES AR W
S ANES B2 o3 HAF & F 50T, AFst
of|A] A%l chitosan-g-PVA I E 4
o dojR FEEA Y F2ERIE st FT IR
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Graft( %)=

Weight of graft Copolymer-Weight of Chitosan
Weight of Chitosan

%100

FEEALY Az FFTANA 4 TH B
MBS olaH HYol| X3t FLeA 2~3
A 59 Az EL HE BEE AH AHE
o2 PVAE AAZ & 204 3R AIA
chitosan-g-PVA Z5&A2E 4} 7ta 35
gjgre e z2AF A ZluAlE glutaralde
hyde 1.08 x102mol/L& FZ8A A zA|9 3%
Bol| 7}8taL 1417 B ank vbE A7) & FE9
Are] 729} Fo| otz FY o] TRl A&
oS 283l = n¥ke glutaraldehyde®} PVAE
AAs7] Aste] B2 oH AlH F A 2
ZAZ AlA 7} chitosan-g-PVA ZFAY4E
&3t

717184,

A9 33 84 FT IR& ShimadzuAlA| DR-
8011& AH&3te &3t em zt Al8= Nujolsh
E33 -8 KBr A3 E o] &3l FA3sAT.

W72 A2 NMR& solid state CP/MAS
13C_.NMRZ BrukerAtAl ARX-3002 A}&3}o]
ZAs

#Folof A9 A2% 19959 3¢

ARNFAL QR B4 AR FAE EFHEAL
MettlerAld] DSC 308 Alg3te] Z2FsIFT). Al
8 6~8mgs ¢FulE Mol Y1 BLI| RSl
A 30~400°C H{oA 10C/ming] £E2 52
AlA FAson, I A2s ¢FUE pand
Argshgn.

A4 oA ARE FRE Lohwr) Sistel
AkashiAlA] Scanning Electron Microscope
Model DS-1303} HitachiAld] S-5108- A23le
BE3AH.

7143 &4 : Chitosan, PVA, chitosan-g-PVA
T3 4 Zhachitosan-g-PVA FS8A|
9} AAAES} Young's modulus 2 Al4&S In-
stron Universal Testing Machine Model 1000
& A8t 2 on AgHe] 27]= 50 mm
Xx5mm&, cross-head speed® 50 mm/min,
gripZt Agls 30 mmE ssich.
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23 2 23

PVAUS} 1,2-diol Bu] #<2. CANej 9%
PVA9] 413} 9128 head to head ZHFo| 2J3
1,2-diolel] th3t 413} whgo] head to tail AT
9} isolated hydroxyl 18] the AH8h wE R
o AP wEn A% Aoz 4EA UGS
CANol 9}3 PVAQ] A3HEg& PVAUe 1,2-
diolZte) Al&ES Fojmy Sz fozEd A
A e oletge ol f& s CANel &%
chitosan®} PVAQ] Iz}ZE Z3toA 1,2-diol?]
FFe o ¢ 23 I8 AP AEAE Al
£35te) 73 Hall A3 B Fo] A=HYF BAF
& o] &3le] A4 23 PVAUS 1,2-diold] &
gke oF 1.865% AT}

Itz e FE o] ). Chitosan 1g2 100
mLe] 5 wt%-olHEAL gMA] HAE FUAIA
FHA 1AL AT aAA 83 BRAR F &
100 mLol] 283 #@83 PVA 1gz IN A4
20 mLe] =9 CAN 8.83 x 10 %mol/L& 7
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Fig. 1. FT IR spectra of chitosan(A) and chitosan-g-
poly(vinyl alcohol) copolymer(B).
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Fig. 2. 13C NMR spectra of chitosan(A) and chitosan

-g-poly(vinyl alcohol) copolymer(B).
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Fig. 3. Grafting percentage according to reaction
temperature.
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Fig. 4. Grafting percentage according to time.
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Fig. 5. Grafting percentage according to concentra-
tion of poly(vinyl alcohol).
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Fig. 6. Grafting percentage according to ceric am-

monium nitrate.
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Fig. 7. Grafting percentage according to concentra-
tion of nitric acid.
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Fig. 8. DSC thermographs of chitosan(a) and chito-
san-g-poly(vinyl alcohol) copolymer(B).
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Fig. 9. Scanning electron micrograph of chitosan(),
chitosan-g-poly(vinyl alcohol) copolymer menbrane
(B), and crosslinked chitosan-g-poly(vinyl alcohol)
copolymer membrane(C).
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Fig. 10. Tensile strength of chitosan-g-poly(vinyl

alcohol) copolymer according to concentration of
poly(vinyl alcohol).
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Fig. 11. Young’s modulus of chitosan-g-poly(vinyl
alcohol) copolymer according to concentration of
poly(vinyl alcohol).
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Fig. 12. Elongation of chitosan-g-poly(vinyl alco-
hol) copolymer according to concentration of poly
(vinyl alcohol).
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PVA 3Z8AE detl iy vhg 2ol wt
2 JelzEge W, 98 S} FY 72 3
A EA4E 1F 3 A 4 FAEL uad
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1. Chitosan 1g& IZZTE 23 Aldw
PVAS ¥ 0.103mol/L, 7A)A|1 CANS] &
% 1418 x10"2mol/L, ¥H&-2% 30C, ¥HEAIT
427k, A% =% 0.095 mol/L duf 7} =&
ITEES YERIT
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o e & ¥FS 7FE ¢ F U
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