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Abstract: Metal-ceramic composite membrane have been developed to separate hydrogen from mixed gases, partic-
ularly product streams generated during coal gasification and methane reforming. Cermet membrane was fabricated with
palladium as hydrogen-permeable metal and Y,Os;-stabilized ZrO, (YSZ) as ceramic supporter. As-prepared membrane
showed dense structure with continuous channel of palladium. The hydrogen flux of Pd/YSZ membrane have been meas-
ured in the range of 0.5~2 atm with 100% hydrogen gas. The results indicate that the hydrogen flux was 0.333 mL/min -
cm’ at 450°C and 2 atm. The crack was formed in the surface and cross-section of membrane.
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Table 1. Comparison of methods for Hydrogen separation

Membrane PS.A Cryogenic
Purity (%) > 99% > 99% 90~95
Recovery (%) 95% 65~90 90~95
i T R
Relative recovery cost 1 1.4 1.5
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1. Bomb 2. Mass flow controller

3 Cermet membrane 4. Permeation cell

5. Furnace 6. Pressure indicator

7. Temperature controller 8. Back pressure regulator
9. Mass flow meter 10. vacuum pump

11. Gas Chromatograph 12. Data acquisition system

Fig. 1. The schematic diagrams of permeation test cell.
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Fig. 2. XRD patterns of Pd/YSZ membranes before and
after polishing.
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¥ig. 3. SEM and EDS analysis results of Pd/YSZ mem-
branes cross-section.
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Fig. 4. Hydrogen flux through 0.5 mm-thick Pd/YSZ mem-
brane as functionof pressure and time using 100% H, as
feed gas.
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Fig. 5. Hydrogen flux as a function of square-root pressure
difference for Pd/YSZ membrane using 100% H; as feed
gas.
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Fig. 7. XRD patterns of Pd/YSZ membranes after per-
meation test.
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