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APPENDICES

Appendix A Weight of As-cast H-chitosan/PLA Blend Films

Blend film s o f  H-chitosan and PLA with different com positions (i.e. the 
weight ratios between H-chitosan and PLA o f  100/0, 80/20, 60/40, 50/50, 40/60, 
20/80, and 0/100, respectively) were then prepared by casting a mixture o f  the 
solutions in a respective weight ratio on a Teflon dish. The casting was dried at 
room temperature for one day and later at room temperature in vacuo for another two 
days. The weight o f  as-cast blend films casting from chloroform and 
dichloromethane were listed in table A .l and A .2, respectively.

Table A.l W eight o f  as-cast H-chitosan/PLA blend films cast from chloroform*

H-chitosan/PLA blend 
composition

Weight (mg)
1 2 3 Average

100/0 3.33 3.28 3.32 3.31 ±0.03
80/20 3.65 3.60 3.76 3.67±0.08
60/40 3.64 3.49 3.77 3.63±0.14
50/50 4.04 3.96 3.63 3.88±0.22
40/60 3.59 3.8 3.68 3.69±0.10
20/80 4.11 4.08 4.19 4.13±0.06
0/100 3.47 3.34 3.68 3.50±0.17

* A ll o f  as-cast films prepared from 5 g o f  solution
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Table A.2 Weight o f  as-cast H-chitosan/PLA blend films cast from 
dichloromethane*

H-chitosan/PLA blend Weight (mg)
composition 1 2 3 Average

100/0 5.32 5.45 5.46 5.41+0.08
80/20 5.85 5.92 5.83 5.87±0.05
60/40 5.77 5.98 5.86 5.87±0.10
50/50 6.16 6.08 6.18 6.14±0.05
40/60 5.84 5.98 5.98 5.94±0.08
20/80 5.92 5.96 5.88 5.92±0.04
0/100 7.56 7.64 7.44 7.55±0.10

* All o f  as-cast films prepared from 5 g o f  solution
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Appendix B Percentages of Weight Loss after Etching of As-cast 
H-chitosan/PLA Blend Films

Prior to observation under SEM, the blend films were either etched with 
cyclohexane or concentrated acetic acid solution for two minutes at room 
temperature in order to remove H-chitosan or PLA, respectively. The weight losses 
o f  as-cast blend films were carried out by measuring the weight o f  the films after 
etching in etched solvent for two minutes at room temperature in comparison with 
the dry weight o f  the films prior to etching. The percentage o f  weight loss was 
determined according to the follow ing relationship:

Percentage o f  weight loss (%) = [ พ d -  We / Wd ] X 100, (1)
where Wd and w e represent the weight o f  the films before and after etching.

The percentages o f  weight loss o f  as-cast blend films casting from chloroform  
and dichloromethane were listed in table B .l and B.2, respectively.

Table B.l Percentages o f  weight loss after etching o f  as-cast H-chitosan/PLA blend 
films cast from chloroform

H-chitosan/PLA W eight (mg)_____________________ I ___________  % W eight Loss
blend Before Etching After Etching

c o m p o s i t io n 1 2 3 1 2 3 1 2 3 Average

80 /2 0C 3.1 3.2 3.3 2.7 2.6 2.9 12.90 18.75 12.12 14.59±3.62

6 0 /4 0C 1.2 1.6 1.7 0.7 0.9 0.8 41.67 43.75 52.94 46.12±6.00

5 0 /5 0C 1.9 2.3 2.8 0.8 1.2 1.5 57.89 47.83 46.43 50.72±6.26

5 0 /5 0 a 1.7 1.7 1.6 0.6 0.8 0.8 64.71 52.94 50.00 55.88±7.78

4 0 /6 0 a 1.4 1.9 2.3 0.8 1 1.5 42.86 47.37 34.78 41.67±6.38

2 0 /8 0 a 2.9 2.9 2.6 2.2 2.5 2.2 24.14 13.79 15.38 17.77+5.57
a = etched by concentrated acetic acid solution 
c = etched by cyclohexane
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Table B.2 Percentages o f  weight loss after etching o f  as-cast H-chitosan/PLA blend 
films cast from dichloromethane

H-chitosan/PLA W eight (mg)_____________________ ____________  % W eight Loss
blend Before Etching After Etching

com position 1 2 3 1 2 3 1 2 3 Average

80 /20C 4.5 5.1 5.3 4 4.2 4.2 11.11 17.65 20.75 16.5014.92
60 /40C 6.1 6.7 7.4 3.5 4.6 4.4 42.62 31.34 40.54 38.1716.00
50 /50C 3.8 4.1 4.3 2 2.4 2.2 47.37 41.46 48.84 45.8913.90
5 0 /5 0 a 3.3 3.6 3.6 1.8 1.7 1.5 45.45 52.78 58.33 52.1916.46
40/60a 4.9 4.9 5.6 2.9 2.7 3 40.82 44.90 46.43 44.0512.90
2 0 /8 0 a 5.9 6.3 6.9 5 5.1 5.6 15.25 19.05 18.84 17.7112.13

a = etched by concentrated acetic acid solution 
c = etched by cyclohexane
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Appendix c Degree of Substitution of H-Chitosan

T h e  c a lc u la ted  v a lu e  o f  %c, % H  and  % N  o f  H -c h ito sa n  w ith  fu lly  
su b s titu tio n  w e re  c a lc u la ted  acco rd ed  th e  fo llow ing :

C h ito sa n  % D D  =  91 F u lly  su b s ti tu te d  H -c h ito sa n

Figure c.l A  sy n th e s is  re ac tio n  o f  fu lly  su b s titu tio n  H -c h ito sa n

F o r d e a c e ty la ted  u n it, C îoH siO gN i
A to m ic  w e ig h t =  ( 3 0 x l2 ) + ( 5 1 x l ) + ( 8 x l6 ) + ( 1 4 x l )  =  553
% c =  (3 0 x l2 ) /5 5 3 =  65 .10
% H =  (51x1  )/553 =  9 .22
% N =  (14x1)75 5 3 =  2.53

F o r a c e ty la ted  u n it, C 26H 43O 8N 1
A to m ic  w e ig h t =  ( 2 6 x l2 ) + ( 4 3 x l ) + ( 8 x l6 ) + ( 1 4 x l )  =  497
% c =  (2 6 x l2 ) /4 9 7 =  62 .78
% H =  (4 3 x l) /4 9 7 =  8.65
% N =  (1 4 x l) /4 9 7 =  2 .82

H -c h ito sa n  w as p re p a re d  b y  re a c tio n  o f  c h ito sa n  w ith  %  D D  o f  91 , it m eans 
th a t c h ito sa n  ch a in s  h av e  d eace ty la ted  g ro u p  ab o u t 91 g ro u p s  p e r  1 0 0  rep ea tin g  un its 
an d  re m a in  a c e ty la ted  g ro u p  ab o u t 9 g roups. T h en
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%  Ctotall ~  [^C deacetylated group x 0 .9 1 ] +  [% Cacetylated group x 0 .0 9 ]
%  Htotall — [ToHdeacetylated group * 0 .9 1 ] +  [% Hacetylated group * 0 .0 9 ]
%  Ntotall — [%Ndeacetylated group X 0 .91] +  [% Nacetylated group X 0.09]

so
%  Ctoiaii -  [6 5 .1 0  x 0 .9 1 ] +  [62 .7 8  x 0 .0 9 ] =  6 4 .8 9
%  Htotaii =  [9 .22  x 0 .9 1 ] +  [8 .65  x 0 .0 9 ] = 9 .1 7
%  Ntotall =  [2 .53  x 0 .9 1 ] +  [2 .82  x 0 .0 9 ] =  2 .56
% C / N  =  6 4 .8 9 /2 .5 6  =  2 5 .3 4

F u lly  su b s titu te d  H -ch ito san  co n ta in s  4 su b s titu te d  p o s itio n s , w hich is 
c o rre la ted  to  25 .41  p e rc e n ta g e  ra tio  o f  c a rb o n  to  n itro g e n  a to m . T h e n  th e  degree  o f  
su b s titu tio n  is c a lc u la ted  b y  co rre la tio n  o f  p e rc e n ta g e  ra tio  o f  c a rb o n  to  n itrogen  
a to m  to th e  n u m b e r  o f  su b s titu te d  g roup .

T h e  re su lts  o f  e lem en ta l an a ly s is  o f  H -c h ito sa n  w ith  d iffe re n t deg rees o f  
su b s titu tio n  a re  lis ted  in  tab le  c . l .

Table c . l  E le m e n ta l a n a ly se s  o f  H -ch ito san
D e riv a tiv e s c% H % N % C /N % DS

C a lc u la te d  v a lu e s 6 4 .8 9 9 .17 2 .56 2 5 .3 4 4.00
H l-c h i to s a n 52.55 8.57 4 .02 13.06 2.06
H 2 -c h ito sa n 6 6 .09 9.41 2 .7 6 2 3 .9 6 3.78
H 3 -c h ito sa n 6 6 .8 4 10.24 2 .7 4 2 4 .7 7 3.91
H 4 -c h ito sa n 66 .48 10.01 2.68 24 .85 3.92
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