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## 5372233423 : MAJOR PETROCHEMISTRY AND POLYMER SCIENCE

KEYWORDS : REGENERATED CELLULOSE MEMBRANES / SF, PLASMA TREATMENT /

CYTOTOXICITY
YANNAWIT CHANPIROM : SURFACE MODIFICATION OF CELLULOSE
MEMBRANES FROM WATER HYACINTH WITH PLASMA FOR BIOMEDICAL
APPLICATIONS. ADVISOR : ASST. PROF. BOONCHOAT PAOSAWATYANYONG,

Ph.D., CO-ADVISOR : ASST.PROF. WORAWAN BHANTHUMNAVIN, Ph.D., 76 pp.

Regenerated cellulose membranes (RCM) have been widely used in membranes
applications. In this work, cellulose fibers prepared from water hyacinth, a common water weed
found in Thailand was subjected to regenerating procedure with sodium hydroxide and thiourea
followed by treatment with ammonium sulfate. Sulfur hexafluoride (SF,) plasma has been used to
modify obtained membranes for hydrophobicity and antibacterial property improvement.
The conditions used were 25 to 75 watts of power, 0.05 to 0.5 torr of pressure, and the treatment
time of 1 to 20 minutes. Scanning electron microscope has been used to analyze membranes
surface. Electron probe microanalysis technique revealed that surface modification with SF,
plasma brought about a significantly fluorine contents higher than untreated membranes.
The functional groups were investigated by attenuated X-ray photoelectron spectroscopy to show
new absorption peaks of fluorine species. Contact angle measurement has also been used to
detemine the wettability of the surface. Cytotoxicity test have been used to investigate toxicity
with mouse cells. After that, antibacterial test indicated that over 7% of bacteria E.coli removal
was observed in the case of RCM modified with SF, plasma. Overall, it has been shown that a
surface treatment technique to chemically modified RCM resulted in a hydrophobic surface,

surface roughness and fluorine contents.

Academic Year : 2012 Advisor’s Signature
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Yostadioany  mynduda () mynduda ) angwdada ©)  mnduda ©)

San¥adi 1 Santaii 2 San¥afi 3 inag

Untreated a a a a
25W1 90+3 88+3 91+3 90+3
25W3 98+3 100+3 101+3 100+3
25W5 99+1 99+1 100+1 100+1
25W10 99+3 1003 102+3 1002
25W20 1133 115+2 116+2 115+2
S50W1 100+1 1001 1011 1001
50W3 110+1 110+1 1111 110+1
S50W5 130+3 1335 128+5 130+3
50W10 99+1 100+1 100+1 1001
50W20 100+2 99+3 102+3 1002
T5W1 60+2 62+2 60+2 60+2
75W3 75+1 75+1 76+1 75+1
75W5 115+1 116+1 115+1 1151
T5W10 113+4 117+4 114+3 115+2
75W20 111+7 118+7 1176 11543
50W1-2 603 6243 59+3 602
50W3-2 7542 7542 7742 7542
50W5-2 88:+4 84:+4 86+2 85+3
50W10-2 86+1 85+1 85+1 85+1
S50W20-2 77+3 75+2 74+3 75+2
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Fuih () i (1) Fni () Fuih ()

Santadi 1 an3afi 2 Jansan 3 inae

Untreated a a a a
25W1 4542 4342 4642 45£2
25W3 44+1 45+1 45+1 45+1
25W5 51+1 50+1 51+1 50+1
25W10 703 6743 7243 7043
25W20 67+3 62+3 65+3 65+3
50W1 41+1 40+1 40+1 40+1
50W3 39+2 41+2 40+1 40+1
50W5 5843 6143 6043 602
50W10 40+1 41+1 40+1 40+1
50W20 3843 3943 4143 40+2
75W1 20£2 1942 21+2 20+1
75W3 40+3 4243 3943 40+2
T5W5 70+5 73+5 68+5 70+3
75W10 46+3 46+3 43+3 45+2
75W20 4442 46+2 4642 45+1
50W1-2 5+1 5+1 41 541
50W3-2 28+3 3043 3143 3042
50W5-2 30+3 29+3 3243 30+2
S50W10-2 24+1 25+1 24+1 25+1
50W20-2 2943 3143 28+3 30+2
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1 dden#i
2 &)
3 dlanvi
4 sl
5 gl
6 sl
7 sl
8 sl
10 Fansi
12 ¥t
14 Fasi
16 §leti
20 ddenti
24 et

28 dilanti

MUNTHAT (°)
San¥adi 1
13043
131+£3
130+6
129+2
13144
13547
13345
12747
1311
13043
12745
12945
130+3
126+8
133+4
13043
12745
12743
12642
12343
124+4

12545

MUNTHAT (°)
Santaii 2
13345
130+3
13346
13142
128+4
128+7
12845
13447
1301
129+3
13245
13345
13243
131+8
129+4
128+3
13145
12543
12542
12543
123+4

128+5

MUNTHAT (°)
Santaii 3
12845
12843
12746
130+2
13244
128+7
12945
130+7
1301
13243
13145
12845
12943
1348
129+4
13143
13245
12843
12542
12643
127+4

123£5

MYNTNAD (°)
i
13043
13042
13043
130+1
13022
13025
13043
1304
1301
13042
130+3
13043
130+3
1304
130+3
13043
130+3
12722
125+1
12542
12542
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17U 7345 78+5 7545 75+3

2 T4+4 77+4 73+4 75+2

39 7344 77+4 75+4 7542

49 75+1 76+1 75+1 75+1

53U 742 7642 7542 7541

6 7245 77+5 745 7543

7 7147 7547 78+7 7544
1 dden#i 7442 7342 7542 7542
2 ddansi 7541 75+1 74+1 7541
3 dlanvi 73+4 73+4 7744 7542
4 sl 74+3 7743 7643 7542
5 gl 7345 76+5 7845 7543
6 sl 7246 75+6 78+6 7543
7 sl 77+4 75+4 73+4 7542
8 sl 7343 76+3 7643 7542
10 Fass 7442 7642 762 751
12 ¥t 7242 7142 7442 7342
14 Fani 7241 711 7241 7242
16 dati 7042 7242 7242 71+1
20 d)en#i 704 684 7244 702
24 et 693 683 7143 702
28 s 7042 6842 685 6942
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