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Abstract — Electrochemical ammonia synthesis from water and nitrogen using a Pt/GDC/Pt cell was experimentally
investigated. Electrochemical analysis and ammonia synthesis in the moisture-saturated nitrogen environment were per-
formed under the operating temperature range 400~600 °C and the applied potential range OCV (Open Circuit Voltage)-
1.2 V. Even though the ammonia synthesis rate was augmented with the increase in the operating temperature (i.e. increase in the
applied current) under the constant potential, the faradaic efficiency was decreased because of the limitation of disso-
ciative chemisorption of nitrogen on the Pt electrode. The maximum synthesis rate of ammonia was 3.67x1071! 2
with 0.1% faradaic efficiency at 600 °C.
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Fig. 1. Electrochemical ammonia synthesis from water and nitrogen
using an oxygen ion conducting electrolyte.
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Fig. 3. Experimental setup for the electrochemical ammonia synthesis
from water and nitrogen.
(a) P/GDC/Pt cell
(b) Quartz tube
(c¢) Furnace

(d) Gas outlet
(e) Gas inlet
(f) Thermocouple
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(a) Surface of Pt/GDC/Pt cell (b) Cross section of Pt/GDC/Pt cell

Fig. 4. Scanning electron microscopy image of Pt/GDC/Pt.
Korean Chem. Eng. Res., Vol. 52, No. 1, February, 2014

B - %71 - Monika Sharma - 3%

30000 * 400°C
+ 500°C -
25000 *+ 600C -
20000 . '
S 15000 4 .
N .
N T .
10000 - . N
. 00| ® s00°c .
1 " A 600°C B -
5000 - e s e
04 0 50 100 150
T T T T T T T T T T
0 10000 20000 30000 40000 50000
7(Q)
Fig. 5. Impedance measurement of Pt/GDC/Pt cells from 0.1 to 1000
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Fig. 6. I-V curve of Pt/GDC/Pt cells with applied potential in the range
OCV-1.2 V at different temperatures.
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Fig. 7. NH; formation rate and faradaic efficiency associated with
different currents at 500 °C.
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Fig. 8. NH; formation rate and faradaic efficiency associated with
different currents at 600 °C.
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Fig. 9. NH; formation rate and faradaic efficiency associated with
different temperatures at an applied potential of 1.2 V.
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Nomenclatures
F:  Faraday constant
I: Current [mA]
n: Ammonia synthesis rate [mol/sec cm?]
V:  Voltage [V]
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