35 5 ( )

Vol.35 No.5
2007 5 Journal of Northwest A & F University(Nat. Sci. Ed.) May 2007
1 2 3 1 1
) ) ) )
(1 . 712100; 2
100091;3 510225)
[ | (Cudly) (znCl>) ,
4
> >
> 85% 90%, 2h
1.2 1, 45 ; : 85 %
90 %, 5h 1.4 1, 55
[ ]
[ ] S782.33 [ ] A [ ] 1671-9387(2007) 05-0231-04

Optimum conditionsfor synthes s of chitosan Metal
complex (CMC) as new potential wood preservative

L 1Jianing' , DUAN Xinfang’ ,WANG Xinrai® ,FEN G De-jun' ,GUO Kang-quan®
(1 College of Mechanical and Electronic Engineering, Northwest A & F University, Yangling,shaanxi 712100 China;
2 Research I nstitute of Wood Industry, Chinese Academy of Forestry Beijing 100091, China;3 Department of Chemistry & Chemical
Engineering, Zhongkai Agrotechnical College, Guangzhou, Guangdong 510225, China)

Abgtract : In this experiment ,chitosan metal complex was synthesized by usng chitosan and CuClz/
ZnClz. The effectson the synthes s of chitosan metal complex were in the order of deacetylated > ratio of
copper/ chitosan(m/ m) >time > temperature. The optimum conditionsof synthess by usng chitosan copper
complex (CCC) orthogonal experiment were:85 %- 90 % level of N-acetylation,1.2 1(nv m) ratio of cop-
per / chitosan,2 hour ,45 ;the optimum conditions of synthess chitosan zinc complex (CZC) were:85 %
- 90 % level of N-acetylation,1.4 1(m/ m) ratio of zinc / chitosan,5hour ,55 . Results above showed
that the establishment of the optimum conditions for synthesis of chitosan metal complex could provide a
new way for producing environment-friendly wood preservatives.
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(Chitosan metal complex ,
CMC) , ,
-NH - OH (cu** zn?’ 1
Fe* Cr") : 1.1
: (21 1.1.1 (CTS) (
, , 80 % ) ;CuClz - 2H20(
sl , ) ; ZnCl2 ( ,
, , ) ;2ZnS0s - 7H20( , )
; el ; (CCA)
(Chitosan copper complex ,CCC) 1.1.2 (AAYS)
(Chitosan zinc complex ,CZC) FA1104
, ,CzC
( Poria placenta) 1.2
, (ccA) ; 1.2.1 CMC
5] , ,
,CMC | -
CMC Chit - NHz + HsO" -Chit- NHs" + H20,
, Chit - NHz + Mn® —(Complex) n* ,
® - cmc Chit- NHs " +Mn" + H.0 -
\ (Complex) n* + HsO"
, pH (el 4
) 4 Cud: - 2H.0O Znd:
, ) , CcMC
1
, CccC
czC ,
1 (cMO)
Table 1 Experiment factors and levels of chitosan metal complex (CMC)
Factor
A B c D
Levd ! % /h CuClz - 2H20/ CTS ZnCl2/ CTS /
Degree of deacetylation Reaction time Weight ratio of Cudl» Weight ratio of ZnQl> Reaction temperature
of chitosan and chitosan and chitosan
1 80 85 2 0.6 1 0.8 1 40
2 85 90 3 0.8 1 1.0 1 45
3 90 95 4 1.0 1 1.2 1 50
4 >95 5 1.2 1 1.4 1 55
1.2.2 1
, 150 mL
, ,300 400 r/ min 3 2
min, , ,4 000 r/ min 2.1
3 min, , CMC 2

(60+2)
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, 85% 90 %, 2 h,
, 1.2 1, 45 czC
CMC A2CiB4Ds ,
( 3) , 85% 90 %, 5h,
4 1.4 1, 55
> > , 3 ,CCC
> , CccC , czC
A2CiB1D2 , 10.90% 11.78 %,
2 CCC czZC
Table 2 Resultsof the orthogonal test about chitosan copper complex (CCC) and chitosan zinc complex (CZC)
/% / ccc cu?t czC  zn?*
0, i 0, i
Experiment  Degree of deacetylation . ./h ; ./CTS Reaction / /oCop‘perllon / /OZ. nelon
NoO of chitosan Reaction time Weight ratio of temperature mass fraction in mass fraction in
) metal and chitosan P the CCC the CZC
1 80 85 2 0.6:1 40 9.46 10.52
2 80 85 3 0.8:1 45 9.60 10.05
3 80 85 4 1.0:1 50 10. 26 10.94
4 80 85 5 1.2:1 55 10.85 11.02
5 85 90 2 0.8:1 50 10.20 9.36
6 85 90 3 0.6:1 55 9.89 9.90
7 85 90 4 1.2:1 40 10.60 11.78
8 85 90 5 1.0:1 45 10.42 11.66
9 90 95 2 1.0:1 55 10.10 9.46
10 90 95 3 1.2:1 50 9.06 9.92
11 90 95 4 0.6:1 45 9.39 8.47
12 90 95 5 0.8:1 40 8.00 8.50
13 >95 2 1.2:1 45 9.39 9.55
14 > 95 3 1.0:1 40 8.79 8.74
15 >05 4 0.8:1 55 7.82 9.73
16 > 95 5 0.6:1 50 7.52 9.72
3 CCC cCzC
Table 3 Range analysisof the orthogonal test results about CCC and CZC
Ccc CzC
A B C D A B C D
! % CuCl2/ CTS / ! % ZnCl2/ CTS /
Lever Degree of /'h Weight ratio of . Degree of /h  Weight ratio of )
. . . Reaction . . . Reaction
deacetylation Reaction time  CuCl2 and deacetylation  Reaction time ZnClzand
: ) temperature : ) temperature
of chitosan chitosan of chitosan chitosan
K1 10.04 9.79 9.07 9.21 10.63 9.72 9.61 9.89
Kz 10.28 9.35 8.91 9.70 10.68 9.65 9.41 9.93
Ks 9.14 9.52 9.89 9.26 9.09 10.23 10.20 9.99
Ka 8.38 9.20 9.98 9.67 9.44 10.23 10.57 10.03
R 1.90 0.59 1.07 0.49 1.59 0.58 1.16 0.14
Eff ect A>C>B>D A>C>B>D
Result A>C4B1D> A2C4B4D4
2.2 )
( 3 , 85% 90%
- NH (8]

[7]

80 %
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