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Al Raw Data

Raw data of the tensile measurement of uncrosslinked and crosslinked

chitosan films at various glutaraldehyde concentration, 20 minutes of crosslinking

time

Table A1 Raw data of the tensile measurement of uncrosslinked chitosan films

Sample | Thickness Load at Yield
(mm.) ™
1 0.058 0.84
2 0.058 1.36
3 0.057 0.83
4 0.058 1.1
5 0.058 1
Mean 0.058 1.03
SD 0 0.22
Table A2 Raw data ofithe ‘measuretent o edechitosan films at 0.01%
. a 0gslinking time

i

d at Yield

()
0.26

188

0.25

5 0.057 2 29 9.29 6.4 0.43
Mean 0.057 1.82 203 8.26 7.66 0.32
SD 0 0.39 6.16 0.65 0.78 0.07
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Table A3 Raw data of the tensile measurement of crosslinked chitosan films at 0.02%

w/w glutaraldehyde concentration, 20 minutes of crosslinking time

Sample | Thickness | Elongation % Max. Load | Load at Break | Load at Yield
(mm.) (mm.) |Elongation| (N) ™) ™)
1 0.057 1.7 Y71 9.33 9.33 0.86
2 0.057 1.6 8.43 0.96
3 0.058 1.5 N ‘:}*\ /} 0.12
4 0.057 2. 0.86
5 0.058 2.9 1 0.23 0.71
Mean 0.057 16" _ / /]“\ - 0.7
SD 0 0.34

Table A4 Raw data of the

w/w glutaraldehyg

A l\\\x X
\

\ osslinked chitosan films at 0.04%

WA

S O

crosslinking time

Sample | Thickness Load at Yield
™)
1 1.06
2 0.75
3 0.83
4
5 t 0.91
Mean 0.89
SD 041

M s

iien
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Table A5 Raw data of the tensile measurement of crosslinked chitosan films at 0.06%

w/w glutaraldehyde concentration, 20 minutes of crosslinking time

Sample | Thickness | Elongation % Max. Load |Load at Break| Load at Yield
(mm.) (mm.) |Elongation| (N) ™) ™)
1 0.057 1.6 16 8.95 8.91 0.74
2 0.057 1.88 18.83 85 8.49 0.8
3 0.058 1.97 19.67 9.03 9.02 0.98
4 0.057 | 071
S 0.057 0.72
Mean 0.057 0.79
SD 0 0.11
The raw data ofithe tefisile measurement of uncrosslinked chitosan films after
soaked the films in varig@is ; | \
Table A6 The raw data of the tgnsile'm : irement of unctosslinked chitosan films,
' Vel | \
used as blank. , ,“,‘i"‘}‘f \
s - I
Sample No.| Thickness, |“Elon; %  |Max.L t Break| Load at Yield
(mm.) = (mm) Elongationt —(N) N o MN)
1 0.057 "_'{’_ S 0.19
2 0.057 ml? 0.3
3 0.057 6.4 64.13 11.08 11.02 0.28
,_ ¢ - o/
il 1 301 i
L I Pl |
SD 0y 0.78 .6 0.21 0.18" 0.06
. s g
AWIANNIUNRTIINETIA Y
9



Table A7 The raw data of the tensile measurement of uncrosslinked chitosan films

after soaked the films in hexane for 24 hours.

Sample | Thickness | Elongation % Max. Load | Load at Break | Load at Yield
(mm.) (mm.) |Elongation ) N) (N)
1 0.057 4.8 47 9.8 9.8 0.25
2 0.057 4.5 44 10.09 10.08 0.29
3 0.057 49 49.6 10.46 10.24 0.77
Mean 0.057 473 / .,\ \\ ” F . 10.04 0.44

SD 0 0.21 .8 'B":"/ 0.22 0.29

Table A8 The raw data of th le'meas !}r_'v'n\.': ncrosslinked chitosan films
after soaked the £

0 -‘K: 24 hours.

i i ” o
ﬂuﬂqwﬁﬂiWH“ri
ammmmummwé’a




Table A9 The raw data of the tensile measurement of uncrosslinked chitosan films

after soaked the films in ethyl acetate for 24 hours.

Sample No.| Thickness | Elongation % Max. Load |Load at Break| Load at Yield
(mm.) (mm.) |Elongation N) N)
1 0.057 35 383 13.19 13.16 1.24
2 0.057 4.1 41.6 13.46 13.43 0.34
3 0.057 3.1 30 13.72 13.35 0.53

Mean 0.057 3.57 13.31 0.7

SD 0 0.5 0.14 0.47
Table A10 The raw da e m . crosslinked chitosan films
after soaked thes aq.ef
/ =¥ "'.E:
Sample | Thickness | Elgngati o= _ Load at Yield
(mm.) ‘ ()
1 0.058 31l 5! ‘ 1 0.49
2 0.057 ﬁ:‘ | | .
i 4.1 - z PR0. 0.43
ke '
3 0.057 | 7z 1 61 0.47
Mean | 057 347 13503 |- 6.26 0.46
SD 0 0.85 B ?4, 0.41 0.03

el
AU INENTNYINS
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The raw data of the tensile measurement of crosslinked chitosan films at
0.02%w/w glutaraldehyde concentration and 20 minutes of crosslinking time after

soaked the films in various solvents for 24 hours.

Table A11 The raw data of the tensile measurement of crosslinked chitosan films at

0.02%w/w glutaraldehyde concentration and 20 minutes of crosslinking

V2

time, used as blank

Sample | Thickness Mun d at Break| Load at Yield
1 ((;fl(;rsl.?) ‘h‘;: 9.96 (%)9
2 0.057 ® 0.42
3 0.057 l 0 QQ\ 1.33
T L ﬂﬂ*ﬁ%& o
AN T
24E 24 \\\\
ﬁxj’ﬂ X y
Table A12 The raw data of the tensile » of erosslinked chitosan films at
0.02%w/w glutaral and 20 minutes of crosslinking
time after $ ‘
Sample | Thickness gation eak| Load at Yield
(m) (“;‘ﬁh Elongauon é]:;)g
| 'W i i
118 o7 L a43
=Nl AE e [ToteT
Sﬁ 0 3571 37.22 0.8 0.8 0.28
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Table A13 The raw data of the tensile measurement of crosslinked chitosan films at
0.02%w/w glutaraldehyde concentration and 20 minutes of crosslinking

time after soaked films in methyl isobutyl ketone for 24 hours.

Sample | Thickness | Elongation % Max Load [Load at Break| Load at Yield
(mm.) (mm.) |Elongation () ™) ™)
1 0.058 1.7 17.1 15.58 15.5 0.39
2 0.057 1.6 ' ' 12.24 0.84
% 0.057 21 o / 1347 | 058
Mean 0.057 i) 3 oL 1374 0.6
SD 0 5 5 | 0.3
e T A AR
Table A14 The raw data ile' crosslinked chitosan films at
0.02%w/w'glu yde conc ) minutes of crosslinking
. , Mo,
time after e Ims-in-ethyl ac - hours.
P21
.ti" T2
Sample | Thickness | Elon % f d at Break! Load at Yield
(mm.) (mm.) ™) ™)
1 0.058 1.7 ] _‘,_}- _1 7] 14.78 0.37
2 0.057 ' 0.66
3 0.057 0.4

Mean 0.057 5.73 - n l@ 0.48
D 0| ods [ 0s 08 072 0.16
AT TN —

ARIAINTUNNING Y




Table A15 The raw data of the tensile measurement of crosslinked chitosan films at
0.02%w/w glutaraldehyde concentration and 20 minutes of crosslinking
time after soaked the films in 95%aq. ethanol for 24 hours.

Sample | Thickness | Elongation % Max Load | Load at Break | Load at Yield
(mm.) (mm.) |Elongation (N) (N) - (N)
1 0.057 0.8 8.6 5.98 5.29 0.48
2 0.057 1.8 17 6.33 6.33 0.23

0.25

HUB?ﬂBﬂin”Tﬁ
amawmmumwmé’a



Table A16 The percentage of separation (%Sep) of each membranes finished at each solute concentrations.

COUPON %Sep %Sep %Sep %Sep %Sepy | | £6Sep %Sep %Sep %Sep %Sep
600 1500 6000 12000 3 100000 | 200000 | 300000 | 600000

a 53.0 64.0 72.0 70.0 99.0 99.0 99.0 99.0
b 4.0 4.0 3.0 3.0 1 10.0 1.0 2.0 0.0
c 0.0 -1.0 -4.0 -1.0 77/ | 160 7.0 69.0 83.0 94.0
d -2.0 -1.0 -3.0 -2.0 . 7 SEO 72.0 87.0 95.0
e -1.0 -1.0 -6.0 -2.0 P L {175 0 .0 64.0 76.0 89.0
f -1.0 -2.0 -4.0 3.0 ' 75.0 91.0 98.0

a: 14%w/w polyacrylonitrile/chitosan membrane _

b: 14%w/w polyacrylonitrile/chitosan membrane crosslinked with ;02 araldehyde for 20 minutes

c,d,e,f : 14%w/w polyacrylonitrile membrane

b 8
AU INININYINS
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B1 Figures
The IR spectrum of crosslinked chitosan films at various concentration and

20 and 40 minutes of crosslinking time

25 b-e- B ; ................. y

1.5

Absorbance

-IE (]
Figure B1 The IR spectrum of crosslinked film at 0.02% Wi glutaraldehyde

°°Fi“ﬂ*ﬂﬁ‘ﬂ°&lmw YT
ammmwumwmﬁ’a
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Absorbance

».\a\

Figure B2 The IR spectrum/of grosskinked fi v/w glutaraldehyde
concentration, 40 g ; : \

..................

Absorbance

\‘/\-\——“—'\-\

o 2500 1 1500 - 500
Wavenumber(cm™)

Figure B3 The IR spectrum of crosslinked film at 0.04% w/w glutaraldehyde

concentration, 20 minutes
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Figure BS The IR spectrum of crosslinked film at 0.06% w/w glutaraldehyde

concentration, 20 minutes
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'w glutaraldehyde
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25
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1.5
Figure B6 The IR spe

concentratio

various concentration and

DI

'1500

o e O I

The IR spectrums ¢

dichloromethane solvent.

Wavenumber (cm-1)

Figure B7 The IR spectrum of dichloromethane solvent
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Figure B9 The IR spectrum of the standard solution: B
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Figure B11 The spectral substraction of the IR spectrum of the standard solution: A

by the IR spectrum of dichloromethane
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Figure B13 The spectral substraction of the IR spectrum of the standard solution: C

by the IR spectrum of dichloromethane



17

Curriculum Vitae

Miss Sununta Atsawasuwan was born in Bangkok, Thailand, on September
30, 1977. She received the second honour in Bachelor of Science degree majoring in
Polymer Science and Textile from the Department of Materials Science,
Chulalongkorn University in 1999. She started as a graduate student with a major in

Applied Polymer Science and Textile Technology, Chulalongkorn University in June

i e

__ﬁ
AULINENTNEINS
ARANTANNING A Y




	References
	Appendix
	Vita

