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Development of Mixed Conducting Ceramic Membrane for
High Purity Hydrogen and Carbon Production from Methane
Direct Cracking

JIHO KIM-»-, DUCKKYUN CHOI-, JINHO KIM-", WOOSEOK CHO+-, KWANGTAEK HWANG-+

*Dept. Material Science & Engineering, Han-Yang Univ.
wxlcheon branch, Korea Institute of Cermaic Engeering & Technology

ABSTRACT

Methane direct cracking can be utilized to produce COx and NOy-free hydrogen for PEM fuel cells,
oil refineries, ammonia and methanol production. We present the results of a systematic study of methane
direct cracking using a mixed conducting oxide, Y-doped BaZrO; (BaZryssY0.1503), membrane. In this paper,
dense BaZrssY0.1503 membrane with disk shape was successfully sintered at 1400C with a relative density
of more 93% via addition of 1 wt% ZnO. The (BaZros5Y0.1503) membrane is covered with Pd as catalyst
for methane decomposition with an DC magnetron sputtering method. Reaction temperature was 800C and
high purity methane as reactant was employed to membrane side with 1.5 bar pressure. The H, produced
by the reaction was transported through mixed conducting oxide membrane to the outer side. In addition,
it was observed that the carbon, by-product, after methane direct cracking was deposited on the Pd/
Zn0-BaZrogsYo.1503 membrane. The produced carbon has a shape of sphere and nanosheet, and a particle
size of 80 to 100 nm.

KEY WORDS : Methane direct cracking(™ €+ 2] 5 3l]), Hydrogen production(=2~#l| =), Mixed conducting
oxide membrane(Z 3 =4 AksHs ]9, Barium zirconate( g4 2 U] ©] E), Carbon
production(§F4~ | )
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Fig. 1 Process of methane direct cracking using mixed conducting membrane
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Fig. 2 (a) Apparatus for methane direct cracking (b) Schematic
diagram of disk type membrane module
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Fig. 3 SEM images of sintered ZnO-BaZrjss5Y 01503 membrane
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Fig. 4 XRD patterns for (a) ZnO-BaZrssY0.1503 and (b) DC
sputtered Pd/ZnO-BaZrossYo.1s0; membranes
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Fig. 5 Elemental mapping of Pd/ZnO-BaZr)gsY0.1503 membrane
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Fig. 6 Hydrogen production from methane direct cracking using
Pd:ZnO-BaZros5Y0.503 membrane
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Fig. 7 Photograph of surface of Pd/ZnO-BaZrssY0.150; mem-
brane after methane direct cracking process
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Fig. 8 XRD pattern of by-products from methane direct cracking
using Pd/ZnO-BaZrossY0.1503 membrane
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