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Property Research of SDC and SSC in Ammonia Synthesis at
Atmospheric Pressure and Low Temperature

WANG, Jin LIV, Rui-Quan®
(College of Chemistry and Chemical Engineering, Xinjiang University, Urumgi 830046)

Abstract The powders of CepgSmg,0,-5 (SDC) and SmysSrosCo0s-5 (SSC) were synthesized by a sol-gel
method, and characterized by XRD, TEM and SEM measurements. Ammonia was synthesized from wet hy-
drogen and nitrogen at atmospheric pressure in a solid state proton conducting cell reactor with added volt-
age, using SSC or Ni-SDC as a cathode, sulfonated polysulfone proton exchange membrane as an electro-
lyte, Ni/SDC as an anode, and silver-platinum as a current collector. Protonic conductivity was tested at low
temperature from 25 to 120 C. The results demonstrated that ammonia was synthesized in this range of
temperature, by using SDC or SSC as the cathode and SSC had the higher rate of evolution of ammonia,
with the highest rate being up to 6.5 10 ° moles *ecm % at 80 °C.

Keywords Ni-SDC; SSC; sulfonated polysulfone proton exchange membrane; ammonia synthesis at at-
mospheric pressure and low temperature
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Figure3 TEM image of SSC powders calcined at 600 ‘C
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Figure 5 Arrhenius plots of conductivity in wet Hy/N, of sam-
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Table 1 Summary of ionic conductivity and activation energy
a 80 C for the samples examined

lonic conductivity/ Activation energy/
Sample 1 “1
(Scm ) (kJemol )
SsC 49x10°° 40.91
Ni-SDC 25%10°° 43.94
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Figure 6 Dependence of the ammonia production rate on the
imposed potential at 25 ‘C
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