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Abstract:
Vinylidene fluoride films modified with several different chemicals, and several commercially
available films were tested for the separation of H2S from H2S-N2 mixtures. Flux and separation
factor values were obtained over a temperature range from 23°C to 125°C with an operating pressure of
500 psig.

Microscopic examination of the surfaces of modified vinylidene fluoride membranes indicated that
uniform polymer films could be produced by allowing polymer solutions to stand for 15 days to insure
complete dispersion of the polymer along with de-gassing the solution before pouring it onto a flat
plate to form membrane films.

The following chemicals were added as modifiers to vinylidene fluoride: sulfolene, 3-methyl sulfolene,
1-methyl-2-pyrrolidinone , morpholine, monoethanol amine, triethanolamine, diisopropanol amine, and
monoisopropanol amine. Good separation of H2S from a 5% mixture of H2S in N2 was obtained using
3-methyl sulfolene, morpholene, monoisopropanol amine, and diisopropanol amine. For example, a
film modified with 10% 3-methyl sulfolene gave a permeate, containing 33% H2S at 50°C.

The commercially available polymer films tested included: dimethyl silicone, silicone polycarbonate
copolymer, poly vinyl fluoride, polyamide, heat stabilized polyamide, polysulfone and
polyethersulfone. Very high flux values and good separation were found with several of these
polymers.

Strong trends toward increasing flux with increasing temperature, and an increasing percentage of H2S
in the permeate gas with increasing temperature were observed.

Separation factor values for H2S, determined using a 5% mixture of H2S in N2, ranged from less than
.1 to 12.9. Flux values ranged from less than 10-5 m3(STP)/m2 hr to .727 m3(STP)/m2hr.

Tests conducted with a feed gas containing .27% H2S in a H2S/N2 mixture showed that permeate flux
decreased as the percentage of H2S in the feed gas decreased. No definite trend in the change of
separation factor with feed gas composition was observed. 
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