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ABSTRACL

This special project study on the preparation of superabsorbent material from starch and CMC
using a high radiation doses. By varying the S:CMC weight ratio of 30:0, 25:5, 20:10, 0:30 and vary
radiation doses from 0-20 kGy, sixteen differentformular were synthesized. Films formation were
carried out by casting technique and then dried at 60°C in the oven for 6 hr. The films were
characterized by Fourier transform IR spectroscopy and Thermogravimetric analysis in order to reveal
their functional groups and decomposition temperature. Water absorption and gel fraction was also
investigated. It was found that film of S:CMC weight ratio of 20:10 shows the highest water
absorption at 1646% within 4 hr. TGA revealed that unirradiated cassava starch have decomposition
temperature at 291°C and 450 °C, after irradiation at 5 kGy and 20 kGy, the decomposition
temperature were changed to 301°C and 307°C, respectively which corresponding to crosslinking
bond. Unirradiation CMC shows decomposition at 268°C but shows 253 °C and 231 °C  after
irradiation at 5 kGy and 20 kGy, indicating bond breaking. The mixing film of S:CMC weight ratio
20:10 showed 2 step of decomposition temperatures 247 °C and 440 °C. However, irradiation film at
5 kGy and 20 kGy showed the decomposition temperature only one step at 261 € and 256 °C

respectively supporting the combination of starch and CMC.
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qns ufleiudnlznas CMC (g) fhna ANV T
(2) (mL) (kGy)
S1 30 0 100 0
S2 25 5 100 0
S3 20 10 100 0
S4 0 30 100 0
85 30 0 100 5
s6 25 5 100 5
s7 20 10 100 5
S8 0 30 100 5
$9 30 0 100 10
S10 25 5 100 10
S11 20 10 100 10
s12 0 30 100 10
s13 30 0 100 20
S14 25 5 100 20
s15 20 10 100 20
S16 0 30 100 20
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S3 20:10 0 211.60 87.38 247.09 Stepl
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2 25:5 0 467.27 16.67 -
s3 20:10 0 290.67 13.64 247.09,440.47
sS4 0:30 0 0.00 0.00 268.57
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7 20:10 5 163.07 14.77 261.56
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qns uthafudnlse CMC (g) WInau AT T
M6i(g) (mL) (kGy)
S1 30 0 100 0
S2 25 5 100 0
$3 20 10 100 0
S4 0 30 100 0
S5 30 0 100 5
s6 25 5 100 5
s7 20 10 100 5
S8 0 30 100 5
$9 30 0 100 10
S10 25 5 100 10
s11 20 10 100 10
S12 0 30 100 10
S13 30 0 100 20
S14 25 5 100 20
S15 20 10 100 20
S16 0 30 100 20
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AnynavealSunamilaiudilsvidsnoCMC tazanuvuSianinanedanlalasoa
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1319 N.1 !!ﬁﬂﬂu1ﬁuﬂf{f’)lﬂfﬂllaZﬁﬂﬂ“ﬂQMQQwﬁNllﬁjﬂﬁlﬂa

Hha ® vmiiavndson (N3V)
Starch:CMC
0kGy | 5kGy | 10kGy | 20kGy | 0OkGy | 5kGy | 10kGy | 20kGy
30:0 55 5.8 3.6 5.9 3.95 1.5 0.7 1.8
25:5 313 4 5.07 3.3 0.55 0.6 0.8 0.5
20:10 35 4.4 3.8 3.4 0.75 0.65 0.5 0.15
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% Gel fraction

Starch:CMC
0kGy 5 kGy 10 kGy 20 kGY
30:0 71.82 25.86 19.44 30.51
25:5 16.67 15.00 15.78 15.15
20:10 13.64 14.77 13.16 4.41
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G Sask q@'i NOUUY | BUNL | YU.N2 | YU.N3 | FU.N4 | YUNS | BU.N6
UNIIE 24 21
()
Starch:CMC
30:0 3.95 3.36 3.69 4.06 5:0 4.25 4.3 4.4 1.3
Starch:CMC
0 kGy
25:5 0.55 1.95 2.11 2.04 3.12 1.91 1.64 157 0.4
Starch:CMC
20:10 0.75 2.6 2 /19, 2.43 2.93 1.9 1.85 1.5 0.3
Starch:CMC
30:0 1.5 2.24 2.27 2.37 2.48 2.56 2.59 2.7 1.3
Starch:CMC
5 kGy
2555 0.6 2.89 3.17 3.42 4.08 2.85 B2 2.80 0.4
Starch:CMC
20:10 0.65 1.71 1.65 1.52 193 0.96 1.02 1.0 0.1
Starch:CMC
30:0 0.7 1.9 2.36 2.5 25 7.1 2.5 2.5 0.8
Starch:CMC
10 kGy
255 0.8 2.95 3.1 2.6 2.63 2.43 3.38 2.7 0.7
Starch:CMC
20:10 0.5 391 3.34 3.32 3.05 2.74 3.28 2.8 0.3
Starch:CMC
30:0 1.8 2.21 2.4 2.26 2.27 2.14 2.36 2.5 1.2
Starch:CMC
20 kGy
25:5 0.5 2.53 2.31 2.12 1.81 1.98 2.25 2:1 0.5
Starch:CMC
20:10 0.15 2.14 2.62 2.34 0.98 0.92 1.02 0.7 0.1
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TGA curves Starch:CMC 30:0 1 0 kGy
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TGA curvs Starch:CMC 20:10 11 0 kGy
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TGA curves Starch: CMC 0:30 1 5 kGy
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TGA curves Starch: CMC 30:07) 20 kGy
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TGA curvs Starch: CMC 20:10 1120 kGy
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IR spectrum U84 Starch 0 kGy
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IR spectrum¥®4 Starch 20 kGy
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IR spectrum U843 Carboxymethylcellulose (CMC) 5 kGy
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IR spectrum U84 Starch : CMC (20:10) 5 kG

36.6

%T

159912

76

352
34

3.

30

28

26

24

22

20 4

3000

3414.02

2000 1500
cm-1

‘_,_,

—
j

1635.89

500 400.0

4000.0

3000

2000 1500

500 400.0



IR spectrum Y94 Starch : CMC (20:10) 20 kGy
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