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Development of Cellulose Acetate Membranes for Nano-filtration

and Reverse Osmosis of Contaminants in Drinking Water
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Abstract

CA membrane was produced from CA powder and formamide using acetone as a solvent.
When using the gelation temperature of 1-2 °C and thickness of 130-150 micron, the annealing
temperatures of 80°C and The evaporation time of 30 seconds were chosen as the optimum
membrane production condition. The CA membranes were produced using the optimum condition
and were used to perform several nano-filtration experiments using a dead-end stirred cell in order
to reject the NaCl salt, iron, manganese and arsenic in water from laboratory-prepared water and
natural well water from Amphoe Sathing-Phra and Amphoe Ronphiboon.

Results of the filtration tests using the produced membrane at 400 psi operating pressure
show that the rejection efficiencies for salt , iron and manganese in laboratory-prepared water with
3,000 ppm NaCl, 2 ppm Fe and 2 ppm Mn are 86.74 % , 98.89 % and 91.89 % , respectively ,
with a permeate flux of 21.41 Lm? hr''. Tests for the feed water containing 4,815 ppm NaCl ,
5.48 ppm Mn collected from a groundwater well from Tumbol KuKut, Amphoe Sathmg-Phra
show the permeate flux and rejection efficiencies for salt and manganese of 23.72 Lm * hr ',
84.83 % and 98.12 %, respectively, and give the permeate flux and rejection efficiencies for Iron
and manganese at 21.18 Lm’ 2 hr ', 93.08 % and 99.27 % , respectively. Similar tests with
commercial membrane LES —-90 for groundwater collected from Tumbol KuKut, Amphoe
Sathing-Phra gives the permeate flux and rejection efficiencies for salt and manganese at 13.98
Lm ? hr'', 93.93 % and 96.05 %, respectively. The As rejections of 67 — 70 % and 95-97 % are
obtained when using the produced membranes to filter arsenic in laboratory — prepare water with
1 ppm As" and natural well water from Ban Huao — Maung , Amphoe Ronphiboon with 1.67-
2.71 ppm As at pressure 300 — 400 psi. The tensile strength (Maximum load) of the produced
membrane and commercial one LES-90 is 3.1 -4.2 N and 12.9 N, and Young’s Modulus of 1.10-
3.35 MPa, respectively.
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