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Abstract:
With the development of high flux, high salt rejection cellulose acetate membranes, reverse osmosis
has become one of the important methods being considered for desalination. It combines flexibility and
simplicity with thermodynamic efficiency. Good membrane performance at a high membrane density is
important if reverse osmosis is to be successful. Using small diameter cylindrical porous media as
supports for cellulose acetate membranes offers a solution to this problem.

Two membrane casting techniques and five different types of cylindrical porous media were
investigated. The effects of support type, casting technique, casting solution, and various casting
variables on membrane performance were studied. Membrane life investigations were also made.

Fluxes of 10-11 GSFD at 95% salt rejection were obtained when dip casting on ceramic supports using
a casting solution containing l4.9% Eastman 400-25 cellulose acetate, 21.3% formamide, and 63.8%
acetone. A 5-second solvent evaporating time and an 86°C heat treatment were used. For dip casting,
acetone concentration ranges were established: for E398-3 cellulose acetate, 54-59% acetone; for
e400-25, 60-65% acetone; and for E394-60, 63-68% acetone. A cellulose acetate-formamide ratio of
7:10 was used in all cases. Viscosities in the dip casting range vary from ~900 centipoise to ~3500
centipoise.

Fluxes of 16-18 GSFD at 93% salt rejection were obtained for extruded membranes on ceramic
supports using a casting solution containing 14.9% Eastman 394-60 cellulose acetate, 21.3%
formamide, and 63.8% acetone. A 5-second solvent evaporating time and an 86°C heat treatment were
used. Extruded membranes always gave fluxes of 1.4 to 2.2 times those of similar dip cast membranes.

Porous ceramic, porous polyethylene, and porous polyvinylidene fluoride supports were the most
promising. A membrane performance of 17 GSFD at 93% salt rejection was obtained on the ceramic;
11 GSFD at 92% salt rejection on the polyethylene, and 7.7 GSFD at 93% salt rejection on the
polyvinylidene fluoride.

Support length and support diameter did not appear to affect membrane performance; however, support
permeability does limit the length of porous rod that can be used. Use of tubular porous media is
suggested.

Water flux declined about 15% during the first hours of operation, but remained constant thereafter
provided the membrane surface remained clean. Salt rejection declined slightly during long runs. 
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