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LaoSry;Aly Mg, ;05 5-Caz(PO,),-K;PO, Composite Electrolyte: Preparation and
Application to Ammonia Synthesis at Atmospheric Pressure

LIU Yu-Xing LIU Rui-Quan® WANG Ji-De
(College of Chemistry and Chemical Engineering, Xinjiang University, Urumgi 830046)

Abstract: LagoSrgAlooMg, 000 (LSAM) was synthesized by the sol-gel method, an oxide-salt composite electrolyte
LSAM-Ca;s(PO,),-K;PO, was prepared by mixing the LSAM and phosphates. The mixture was ground and sintered at
1400 °C. Using the LSAM electrolyte and its oxide-salt composite as solid electrolytes and silver-palladium alloy
as electrodes, electrical conductivity was measured at different conditions. Ammonia was synthesized from wet
natural gas and nitrogen at atmospheric pressure in the solid state proton conducting cell reactor and the optimal
conditions for ammonia production were determined. The oxide-salt composite exhibited much higher ionic
conductivity and ammonia production rate than that of the LSAM electrolyte at 400~800 °C, the rate of evolution

of ammonia was up to 5.30 x 10 mol-ecm2-s7.
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Fig.1 Experimental setup for ammonia synthesis
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Table 1 Gas chromatography analysis of natural gas

Component compound Natural gas / %

CH, 96.21
CoHg 3.03
CsHg 0.43




342 I ol A

ERE

*2 GHEESHSHEGIESN
Table 2 Gas chromatography analysis of the tail gas

Component compound  Tail gas/% (1)  Tail gas/% (2)

CH, 95.56 95.47
CoHe 2.46 2.15
C3Hg 0.33 0.33
C,H, 1.65 1.99

(1) gas chromatography analysis of the tail gas from LSAM
proton-conducting ceramic
(2) gas chromatography analysis of the tail gas from LSAM-
Cay(PO,),-K:PO, proton-conducting ceramic
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Fig.6  Gas chromatography of natural gasand tail gas
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