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Abstract: For the olefin recovery from polyolefin off-gas, the permeation behaviors of olefins and nitrogen were
investigated through three kinds of PDMS membranes - cross-linked PDMS membranes, a polysiloxaneimide membrane,
and oligo-PDMS modified PDMS membranes. Their pure gas permeabilities were measured as a function of operation
temperature(-20 to 50°C) and pressure(1 to 25 atm) with ethylene(C;Hz), propylene(CsHs), butylene(CsHs), and nitrogen(N)
gases. The permeabilities of olefins and nitrogen highly depended upon the nature of PDMS membranes. Among these
membranes, cross-linked PDMS membranes showed stable and high olefin/nitrogen selectivities over a wide operation
pressure range and further study in various test conditions. Their permeability of olefin and nitrogen were governed by the
condensation temperature(solubility selectivity) and plasticization, not the order of the size(diffusivity selectivity) of gases,
which matched well with the general permeation behavior of rubbery polymeric membranes for condensable and
non-condensable gases. With increasing feed pressure or decreasing feed temperature, the permeabilities of more condensible
olefins increase highly, presumably due to high solubility and plasticization, but that of non-condensible nitrogen decreases
slightly and thus, the selectivities of olefin/nitrogen increase highly.
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Table 1. Summary of Permeation Properties of three Kinds of PDMS Membranes

Membrane species Polysiloxane-imide PDMS-’-Oli%?(')Si\];fZ’?e Addition (Base: Cufg?lz[igenFQ:I)
Operation Pressure (kgdcm®) I 20 5 20 5 20
" N, gas Permeability (Barrer) 28 22 564 428 302 272
C;H, gas Permeability (Barrer) 95 310 2884 . 3739 2566 3300
CoHW/N, Selectivity 4 14 5 9 8.5 12
*Qperation Temperature : 25°C
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Fig. 5. Permeabilities of C,Hs and N, of cross-linked
PDMS membranes with different Oligo-PDMS contents
with feed pressure.
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Table 2. Physical Properties of Olefins and Nitrogen

TC(K)? o’

N, 126 39
CoHy 282 4.1
C;Hs 364 4.7
CiHs 420 5.2

*Critical Temperature, ®Lennard-Johnes Potential
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Fig 7. Permeabilities of N,, C;Hs, CsHe and C4Hs with
operation temperature at 1 kgdem’.
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Fig 11. Permeabilities of C;Hs, CsHe, CsHs and N, with
feed pressure at room temperature.
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Fig 12. Selectivities of C,Hy/N> CsHe¢/N; and CiHg/N;
with feed pressure at room temperature.
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