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Abstract:
Reverse osmosis stands out as the one method attracting the most world-wide attention for the
desalination of saline water. It is a technically feasible process with high thermodynamic efficiency,
flexibility and simplicity.

Cellulose acetate membranes have the most satisfactory desalinized water flux and most adequate
desalination ability so far. Unfortunately, the hydrolysis of the acetate group in the cellulose acetate
causes a short membrane life problem, This is the major problem at the current stage of development. It
was believed that the membranes cast directly onto porous supports could reduce the high labor cost of
membrane replacement as a shorter time and simpler procedure would be required to replace the
membrane.

The purpose of this research was to investigate the membranes fabricated by direct casting onto porous
supports. This is one of the most effective methods of attacking the membrane life problem indirectly
by reducing the membrane replacement cost and to attack the membrane life problem directly by
preventing the mechanical failures. The membranes were tested in test cells. Salt water under pressure
was circulated through the cells on the upper side; product water was withdrawn on the other side.
Enough circulation was maintained to reduce polarization effect.

Eighteen different kinds of porous materials were tested and two-hundred and eighty-four runs were
made. Two simple practical fabrication techniques were developed. Also the process variables and the
relationships of each variable as concerned with membrane fabrication by direct casting were
determined. The optimum fabrication conditions for 1% NaC1 feed concentration were found.

Membranes cast from dilute cellulose acetate-acetone binary solution need the support structure similar
to the cellulose acetate. Under the standard test conditions of this research, membranes cast on
cellulose and cellulose triacetate porous materials gave a range of water flux from 3.1 to 8.15 gal/ft2
day and salt rejection from 91.8 to 82.5%• The difficulties of improving the membrane performance by
this technique are discussed.

Membranes cast from acetone-formamide-cellulose acetate ternary solution on rigid porous epoxy
supports showed definite promise. By using the standard test conditions of this study, the membranes
gave an average water flux of 21 gal/ft2 day with 95% salt rejection while certain commercial
membranes under the same test conditions can only give an average water flux of 11 gal/ft2 day with
95% salt rejection. Also, membranes showed an excellent reproducibility. The reasons for its high
performance are discussed. 
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