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Abstract: Pd-doped organic-inorganic hybrid SiO, (POS) sols were synthesized by using 1,2-bis(triethoxysilyl) eth-
ane (BTESE) and palladium chloride as precursors. POS membranes were fabricated via dip-coating process fol-
lowed by calcination in the water vapor environment. The microstructure of POS powders was characterized by
X-ray diffraction (XRD), Fourier transform infrared spectra (FT-IR), N, adsorption-desorption, and transmission elec-
tron microscope (TEM). Effect of the molar ratio of Pd to Si (» (Pd/Si)=0.1, 0.5 and 1) on separation performance and
hydrothermal stability of POS membranes was investigated. Results showed that with the increase of Pd doping
amount, H, permeance of POS membranes increased while the permsel ectivity of H,/CO, decreased. After exposing to
100 kPa steam atmosphere for 180 h, H, permeance and H,/CO, permselectivity of the POS membrane prepared with
(Pd/Si) of 1 reached 1.62x10" mol-m™2s™-Pa™ and 13.6, respectively. This result indicated that as-prepared POS
membrane exhibited good H, permeance, H,/CO, permselectivity and hydrothermal stability.
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&1 POSHEIFLAEIRE
Tablel Porestructuredata of POSpowders

3 1

n(PdS)  Sger(m®g™)  Viewl(em>g™)  (Vico/Viow)!%
0.1 490 0.29 66
0.5 471 0.33 53
1 333 0.31 39

Note: Sger, Viota @d Viniero/ Viota represent BET specific surface
area, total pore volume and microporosity, respectively
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F2 SO,EEMRMEESIERF HJ/CO, IBENBEETF

Table2 Gaspermeance and H,/CO, permselectivity of silica-based membranes

Gas permeance/(x1078, mol- m2-s™-Pa™) Permsel ectivity
Membranes H, co, N, CH, SFs H,/CO;,
(d=0.289 nm)  (d,=0.33nm) (dx=0.364 nm) (d,=0.382nm) (dx=0.55 nm) (Knudsen factor: 4.7)

POS-0.1 2.41 0.21 0.13 0.14 0.08 11.50
POS-0.5 13.00 2.18 0.65 0.30 0.06 5.97
POS-1 20.70 458 2.48 2.99 0.93 452
S0, 63.00 1.30 0.42 0.11 <0.01 46.00
BTESE® 46.20 12.40 4.40 4.00 - 3.70

Nb-BTESE!® 6.280 0.06 - - - 108.00

Note: dy represents the kinetic diameter of gas molecule
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Fig. 4 Variations of H,, CO, permeance and H./CO, permselec-
tivity of POS membranes during hydrothermal treatment (meas-

ured at 200°C and 300 kPa)
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Fig.5 TEM images of POS powders before and after hydrothermal treatment
(a-c) as-prepared POS-0.1, POS-0.5 and POS-1 powders; (d-f) POS-0.1, POS-0.5 and POS-1 powders after hydrothermal treatment
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