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Abstract

Solid residues from ethanol fermentation of banana peels were applied as raw materials
for the simply paper production to reduce waste from the ethanol process. The comparison of
3 different pulp raws were studied. The first pulp was obtained from conventional soda process
of fresh banana peels. The others were residues that received from 2 different ethanol
production methods. The second and third pulps were produced from hydrolysis heating by
oil bath and by microwave respectively. The 3 pulps yielded different cellulose contents. The
first soda pulp contained 60%w cellulose. The optimal soda process that was investigated by
RSM (Response surface methodology) provided 3 M sodium hydroxide solution heating by oil
bath at 110 °C for 40 min. The second that had 7%w cellulose was hydrolyzed by vinegar
solution, oil bath heating by oil bath at 90 °C for 40 min, and the third comprised 11%w
cellulose that was hydrolyzed by vinegar solution using microwave heating at 465 watt for 20
min.

After that the 3 pulps were employed for handmade traditional pulp-sheet production.
Physical properties of the pulp-sheet which were basic weight, thickness, cobb value (water
absorption) and tensile strength were determined to compare with mulberry paper, wrapping
paper, gift wrap paper and writing paper (Ad4). An only water absorption resistance was
significantly investigated to improve the physical quality of the sheet by adding aluminium
sulfate (alum) and rosin. The optimum pulp-sheet production was using a weight ratio of 3:1.4:2
of pulp to alum to rosin. The water resistance property of the 3 pulp-sheets was better than
that of the mulberry paper, wrapping paper, gift wrap paper and writing paper. Moreover, the

soda pulp-sheet may be applied instead of the mulberry paper with similar properties.
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