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WE  KHKAITIEEHE T LageM,y GagsMgy .05, M=Ca®", Sr*', Ba> &KL IR RTIRAA, JTTERISR B IR 2 AE K
FAE T IIKARP=H). BT AR BRI BE 45 5 43 31 B ZERE . XRD SEAf i BAT B — 1R 7 i LaGaOs B55k 4544, [RA
FR AN 2203 i (G0 S 50 UE WY B et i R T . B AC BRPTHREIE T #E R TE 300~600 C. &S
URTH IR TS, RN T La B MMt 4B 38 T oM=8r"")>cM=Ba*")>sM=Ca>"). LA
Lag oMo 1Gag sMgo 205, 4 Bl A HILM ST REAT T 95 M 4, Boet B4 R B 0 520 C. MMt e & 20 1 mAsem 2L &
RSN 520 CIN, Z7 050 1.63X107° moles 'sem ™ (M=Ca®"), 2.53X10° moles 'ecm 2 (M=Sr*")F1 2.04 X
10~° moles 'ecm 2 (M=Ba®").
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Proton Conduction in LaggMo 1GagsMgo 2034 at Intermediate
Temperature and Its Application to Synthesis of
Ammonia at Atmospheric Pressure
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(Key Laboratory of Organic Synthesis of Jiangsu Province, College of Chemistry, Chemical Engineering and
Materials Science, Suzhou University, Suzhou 215123)

Abstract The precursors of LagoM, GagsMgp,03 (MZCaH, Sr2+, Ba2+) were prepared by a hydro-
thermal precipitation method in which the precipitant was from hydrolysis of urea (CO(NH;),) in water so-
lution under hydrothermal conditions. The ceramic samples were obtained by calcining and sintering the
precursors. XRD showed the ceramic samples to be of a single orthorhombic phase of LaGaO; perovskite
structure. The proton conduction in LagoMy GagsMgp,03-, was confirmed by an isotope effect and a hy-
drogen pumping experiment. Protonic conductivity was measured by an AC impedance spectroscopy
method from 300 to 600 ‘C in a hydrogen atmosphere, which depended on the alkaline earth cations doped
for the La site and increased in the following order: a(M=Sr"")>s(M=Ba’")>s(M=Ca’"). Ammonia
synthesis at atmospheric pressure was carried out using LagoM;GaggMgo.0s , as electrolyte, and it was
found that the optimum temperature for ammonia synthesis in this study was 520 “C. The rate of NH; for-
mation was 1.63X10° moles 'scm ? (M=Ca”"), 2.53X 10" molss 'scm 2 (M=Sr*") and 2.04X 10"
moles 'ecm ? (M=Ba”") at 520 ‘C when a current density of 1 mAscm * was imposed on the cell, respec-
tively.
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Figure 4 Arrhenius plots for isotope effect on the conductivity of Lag oMy, ;GagsMgy,05-, (M=Ca’*, Sr*", Ba’")
(a) M=Ca>"; (b)) M=Sr*"; (¢c) M=Ba’", solid symbols—Ar-H,0; open symbols—Ar-D,0



No. 7 M SE: LagoMo1GagsMgo2Os.q [ I3 FEAE S AR H T 45 e 1) B H 627

Hydrogen evolution rate/(mL-min'l-cm'z)
N

j/(mA~cm’2)

Bl 5 600 CIHfFgERE b A AL i I
Figure 5 Rate of electrochemical hydrogen permeation of
Lag oMy 1GagsMgy-0;3-, (M=Ca®", Sr**, Ba®") at 600 C
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