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Abstract

The study of hydrogen recovery from a H, — N, gas mixture was conducted both theoretically
and exprimentally. For the application to the system which exhibits the intermediate trend
between perfect-mix and no-mix (cross-flow) models a new medel was formulated. Pure gas
permeabilities of silicon rubber, polyethylene and microporous aluminum films were measured
at 25°C. The silicon rubber of these was tested as a separation membrane using binary gas
mixtures and the effect of stage cut and feed composition was examined experimentally. In
comparison with mathematical models it was found that the present permeation characteristics
are reasonably well represented by the no-mix model.
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Table 1. Pure Gas Permeabilities through Mem-

branes at 25°C

Membrane ‘Gas ] Qx10t° } a*=Q n2/Qn:2
Silicon Rubber H2 373 2 44
(Silastic RTV) N, 161
Ployethylene H, 13.4 9.10
(DowLdpe 592) N. 1.47
Microporous Hz! 2.56%10° 3.83

Aluminum Nz ! 6.67x10°
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NOMENCLATURE

light component
heavy component
constant flow rate defined in equation(11)

SN o

flow rate of feed (moles/sec)
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SN
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Y,
N

flow rate of reject (moles/sec)

flow rate of permeate (moles/sec)
subdivision number of a high-pressure
chamber

pressure

permeability [(std. cc)(em)/(cm?)(cm Hg)
(sec))

membrane area (sq. cm)

membrane thickness (cm)

A-composition of the high-pressure side
(mole fraction)

A-composition of the low-pressure side
(mole fraction)

stage separation factor

ideal separation factor

cut of a subdivided room defined in
equation (14)

stage cut

Subscripts

light component
heavy component
feed

high

sbudivided i-th room
low

permeate
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