Korean Chem. Eng. Res,, Vol. 43, No. 1, February, 2005, pp. 9-15

A

o th=kE M=0] 2let (Lo MY| ==ty Fof S

ALS' AP - O - LY - 0U3|
AT A AT

305-600 thA] 47 Yzls 150
(20043 69 23U F<, 20043 112 199 A=)

Electrochemical Decomposition Char acteristics of Ammonia by the
Catalytic Oxide Electrodes

Kwang-Wook Kim', Young-Jun Kim, In-Tae Kim, Gun-IIl Park and Eil-Hee L ee

Korea Atomic Energy Research Institute, 150, Dukjin-dong, Yusong-gu, Dagjeon 305-600, Korea
(Received 23 June 2004; accepted 19 November 2004)

o OF
i =

& dTelrs d7gez] Aol 2 ffniuole] dag)h Fal) SAS sletsly] ffate] ol qhnivel s A9
Haol thate] AR SITE IO, RuO,, Pt GF=ollx] Shiiuole] Zafjol] that pH Ul fa o] 2:0] o] 4% vy
glom, As Rkg7lolA2] Fefute] £ 45, AFUE, dEYol 7] 5% 52 Mgl ne grvjol] #rig)
B2 Tl 54d0] AN Aot e 230l einiujole] Eellel thet M50 A2 A4 0 RUIOAIOSR
TOoR Ve dEUeld] Falis WSl FEEE AF Wk 80 mAlem®IA 71 ekor T o) AR Y
LolAe Akadade] s fiiujold] A= FEfo] G ot e8] TAHITh (ol Gelle] EAshs Ha
o] F57t S7VETE Yol BalE SlekRt 10 gl o) dellxdE S S A EskEsivt pH 79)
) RE3-9] 79 7= oA OH glejzo] A E o] ehEE 0]29] Eali7) o] FolA &, o] OH Sz RuO,
Selxl 7Hg ol 2373o] H3let.

Abstract — In order to know the electrochemica decomposition characteristics of ammonia to nitrogen, this work has
studied several experimenta variables on the electrolytic ammonia decomposition. The effects of pH and chloride ion at
IrO, RuO,, and Pt anodes on the eectrolytic decomposition of ammonia were compared, and the existence of mem-
brane equipped in the cell and the changes of the current density, the initidl ammonia concentration and so on were
investigated on the decomposition. The performances of the electrode were totally in order of RuO,=IrO,>Pt in the both
of acid and alkali conditions, and the anmonia decomposition was the highest at a current density of 80 mA/cm?, over
which it decreased, because the adsorption of ammonia on the electrode surface was hindered due to the evolution of
oxygen. The ammonia decomposition increased with the concentration of chloride ion in the solution. However, the
increase became much dull over 10 g/l of chloride ion. The RuO, electrode among the tested electrodes generated the
most OH radicals which could oxidized the ammonium ion at pH 7.
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Fig. 1. Removal yields of NH; and conversion yields of NH; to N, by
IrO, anode of a cell with and without membrane with a change
of pH.
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Fig. 2. Conversion yields of NH;to N, in 0.5 M (NH,),SO, and 1.0 M
NH,CI solutions by IrO, anode of a cell with and without
membrane at pH 7 and pH 12.
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Fig. 3. Conversion yields of NH;to N, in 0.5 M (NH,),SO, and 1.0 M
NH,CI solutions by IrO,, RuO, and Pt anode of a cell with
membrane at pH 7 and pH 12.
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