Bmim
2000 £ 6 A

[T S R

ACTA POLYMERICA SINICA

No.3
Jun., 2000

FRBRS Cu(ll ) ESWHERSRIL"
IZh Bk RAey #R%

(FEMFREZMAFWRFRTT =M 730000)

N E EHHEEAT ELWRECTS)S GSO, REARTHRE-Cul)ESY  HATESH .IR.X-
HHATGAN Cu( 1) SR REEANESWAT THARE. FApHETRRANESYEFARAAAN &
pH=THESWRM 1 A Cul(l)S1MHRBEARP CHC HEH—NH, AI—CHAGESHELSRE

ERTHARMSH.
XMET PEE.PREC(DESY. SHRE

BATRAEAEEREFNESEHE, T
FknH Rem, XBEWRESR, WAl LLH
kHARABNHUBAR S THR  EEEMR
—LEREYRECEE AR hE. Hit, BN
NFTEARSTEEYNART T R
(CTS)R—-WHHENEAB T TF[S-D-(1—>4)N-
LB-2-BE2-REBER] . EXNIBEERE T
MRERBFLUABLARAAREFNEARE
B EAmMERANEME S TRARSSFEE
ERTHEASGHNAWR Y AWCTSS
Cu([)REHHIMRER L BERET
WA, FAEXCu(I)S CTSESYHARMN
BB A LEIHENEASFTFTART Cu
(M5 CTSHEEESY, @il TK 4. IR.X-
HHATGAMNEBARMEMBT T o AE
fE.

1 XS

1.1 BEEARH

CTSHIAHEFREI i, RLIBE
80.5% ;CuSO,*5H,0 Hit =4 T) ™ & ,AR; X
B AR RS st
1.2 REMZBECTS P&

BB 30g B Z B Ok 80.5% Ry CTS Im A
300mLS0% ERAABAP, EN, RPTF, T
BOCK M 8h )5, AIRWMAREFH, BERELU L
RE_K BRMER.THREHE 20CTS, IR
BREENEARIZMENR99.9%.

1.3 ESWHNaHE

* 1999-01-26 W ¥, 1999-03-15 8

297

BRER BN CTSET 1% HMAR
PLEBOBHET, WA 1.25 % CTS R 6
CuSO, %%, ZB FREMN 3h /5, M ##E pH &
E5~7, 8RN 3INE  HZEARRABENI
. HAKZERELCU( BT, BEK
RAZMARERES . SETHEETRZEER, R
FTTREPEH.

1.4 ESWHNARSSHRE

KAYTFHBETH SRR EDTABGWE
=M E. Fl Vario Elementor T E B H{{ ME C.
H.N #1 S, Al Nicolet FT-IR 10DX £ b 3% % (X
(KBr £ ), D/max-RB ® X-1f # (X # Pkin
Elmer TGA-7 R E 4 #{X (H B # & 10C /min)
MEESYHARNGHWHEIT I ERIE.

2 SRS

2.1 EEPHNAR

CTSECu()BFERARRNAGTHAR
FwRES B CTSHTHRPRERY , £54
##TFE Co(ll ), K AF pHH TIEE A
AYHHARME1IFRR.CISETRERE, K
CuUEMEREERFL. BAMYSREFHESN
BENES BEEpHEMER, X 5.08,CTS
S5C(I)ERITIER I S:3HESY, ML
6.ORMERTREN4IHESY. Y pHAKE
TONERNESD N 11, XEBAR pHEE
HTERNEAHARRR. RAWAET AR
ERFUERNP TRIBFTRRP 2B TH
HBMBERP.



298 ® o F % # 2000 4
Table 1 Elemental analysis of CTS and CTS-Cu( Il ) complexes in different pH values( % )"
Complexes pH C H N s M
CTS 43.47(43.25) 6.92(7.03) 8.54(8.41)
[CugH_ 72 (OH)4(CTS) 151650, T2H0 (1) 5  23.38(23.51) 5.12(5.91) 4.60{(4.57) 3.78(3.92) 7.98(7.78)
[CuzH 5, (OH) 14 {CTS},s]- 550, - 56H,0 (1) 6 22.74(22.73) 4.72(5.40) 4.29(4.42) 3.23(3.16) 15.61(15.05)
[CuigH_ 5 {OH}4(CTS),¢1-650,-48H,0 (1) 7 23.21(23.56) 5.13(5.27) 4.52(4.58) 3.87(3.93) 20.52(20.79)

* The calculated values are given in parentheses
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Table 2 IR spectra of the CTS and complexes (cm™"'}

CTS pH=3 pH=6 pH=7
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Table 3 Thermal decoposition data of CTS and complexes

Samples Loss water Biggest loss weight
temperature{ T ) temperature( T )
CTS T0 289 500
I 45 234 425 636
i 47 230 412 667
m 41 220 393 668
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Fig. 1 X-ray diffraction pattern of chitosan (a}, chitosan-
Cucomplex {b),CTS-Cul 1 ){(pH=6){¢) and CTS-Cu
(1) (pH=7) (d}
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Fig- 2 Structure of chitosan-Cu{ I } complex at pH=7
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SYNTHESIS AND CHARACTERIZATION OF
CHITOSAN-Cu( I ) COMPLEXES

WANG Aiqin, SHAO Shijun, ZHOU Jinfang, YU Xianda
( Lanzhou Institute of Chemical Physics , Chinese Academy of Sciences , Lanzhou 730000)

Abstract The complex formation between Cu{ Il } and chitosan was studied in aqueous solution at different
pH values. The composition and structure of chitosan-Cu( Il ) complexes were characterized by elemental
analysis, infrared spectra,thermograms and X-ray diffraction. The ratios of glucosamine residue of chitosan
molecule to Cu( [ ) are 8:3,4:3 and 1:1 at pH= 5,6 and 7, respectively. The results of IR spectra
indicated that the —NH, and —OH of the secondary alcohol of chitosan molecules are coordinated to Cu
(). New peaks at 555,532 and 551,511cm ™" appear in the chitosan-Cu( Il ) complexes at pHH=6 and 7,
respectively. The absorption at 550cm ! is suggested to be the asymmetric Cu-O vibration and absorption at
511cm ! could be related to hydroxy-bridged compounds. The marked difference of X-ray diffraction
patterns between the chitosan and its complexes indicated that the coordination of chitosan to Cu( 1l ) could
be correlated with the conformation change of chitosan molecules at pH= 6 and 7. Chitosan has three steps
in the thermal weight loss process, but the complexes have four steps. Considering chitosan being a linear
truck polysaccharide of anti-appeal arrangement, together with its other physical properties, such as
solubility and crystallinity, it can be concluded that the complexes of chitosan with Cu( I ) in the dilute
formic acid solution of pH= 7 have the hydroxy-bridged structure.

Key words Chitosan, Chitosan-Cu( Il } complex, Structure characteristic



