DAEHAN HWAHAK HWOEJEE

(Journal of the Korean Chemical Society)
Vol. 29, No.2, 1985

Printed in the Republic of Korea

Agd) Heo| Hsali otst

& ® ®
G5 st 58t
(1984. 9. 14 @A)

Electrochemical Oxidation of Silver (I) Salt

Duk Mook Kim
Department of Chemistry, Dan Kook University, Seoul 140, Korea
(Received September 14, 1984)

£ 9o 2M AgNO; +&9& o} sha AFE o] &3y vlad 2 AFLY=dA A
A3kelgeh, o] AAES A3} 7 X-ray power diffraction pattern, thermal analysis, =22z 3
i%% F3te] AgOsNO; & %W 3z FEZA sl e Alfa-product & AgO Brt <
7} 3 uFo] 2 AgOE 4& 7 Usl=h

ABSTRACT. The anodic oxidations of the Silver(l)/Silver(II)/Silver (III) system have been
studied in ag. 2M AgNOj; solution with Platinum and Carbon electrodes. It has been found that
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Ag;04NO; can be produced at relatively higher current density. Deposited black Oxy-salt were
analyzed with several methods such as oxidizing power, X-ray powder diffraction patterns, thermal
analysis, and reduction curves. It decomposed to AgO upon being suspended in boiling water.
AgO compound obtained from Ag;0sNO; were purer and denser than Alfa-product AgO.
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Fig.1. Voltammogram of the platinum electrode in
2 M AgNOj3 at room temperature. Scan 20mV/sec
Potential sweep range 0.4 volt to 1.5 volt.



160 & # B
Table 1. Summary of the data on silver oxides (0.2000 gr.)

Ag0sNO; Boiled AgO Alfa AgO

Total equivalent with Iy method 2.070 1. 550 1.510

Total equivalent with NasCp0O4 1. 510 1. 540 1.505

Total weight of silver (gr.) 0. 1602 0.1754 0.1753

Total amount of silver (%) 80. 08(79. 90) 87.68(87.08)  87.65(87.08)

Valence change of silver 1.39 (1.43) 0.956 (1.00) 0.926 (1.00)

Amount of residue after treatment with hot water. (%) 78. 86(78. 64)

Dissolved AgNO; (%) 18.08(17.97)

Amount of Oz evolved on boiling with water. (%) 3.19 (3.39)

Amount of nitrogen (%) 1.44 (1.48)

Densities (gr/cm?) 6.13 3.45 1.41

AgO(%) with I; method 128.22 96. 01 93.53

AgO (%) with Na,C:04 method 93.53 95. 39 93.22

AgO(%) with weight of Ag 78.83(78.64)  100.71 100. 65

2Ag0; (Ags0s) (%) with equivalent 84.00(82. 03)

( )theoretical value.
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Table 2. X-ray data of Ag;OsNO; (Cu-K a)

2-Theta Width Peak Counts D 1 Line Type
(DEG) (Approx) Bkgnd (ANG) (NORM) A1 A2 BT AM OT
24.119 0.20 21. 9. 3. 6869 2.02 X
29. 459 0.18 36. 9. 3. 0296 3.43 X
31.108 0.12 266. 12. 2. 8727 25.31 X
32.155 0.14 256. 12. 2.7815 24.39 X
33.997 0.18 98. 11. 2.6349 9.34 X
35. 298 0.12 26. 10. 2. 5407 2.48 X
36.115 0.10 106. 10. 2.4851 10.11 X
37. 039 0.18 292. 10. 2. 4251 27.85 X
39. 230 0.16 112. 10. 2.2946 10.70 X
43. 244 0.12 28. 8. 2. 0905 2.68 X
52. 069 0.10 199. 7. 1. 7550 18.94 X
52. 342 0.10 64. 7. 1.7465 6.10 X
53.678 0.18 123. 7. 1. 7062 11.74 X
54.542 0.20 66 7. 1. 6811 6.25 X
56. 564 0.16 110. 7. 1. 6258 10. 50 X
62. 058 0.08 1050. 8. 1.4944 100. 00 X
62. 352 0.12 67. 8. 1. 4880 6.41 X
62. 668 0.14 83. 8. 1.4813 7. 89 X
63. 538 0.22 66. 8. 1.4631 6. 25 X
63. 999 0.18 79. 8. 1. 4536 7.55 bes
65. 094 0.10 88. 8. 1.4318 8.42 X
66. 111 0.20 58. 8. 1.4122 5. 50 X
66. 809 0.22 86. 8. 1. 3991 8.24 X
67.401 0.12 76. 8. 1. 3883 7.21 X
71.822 0.22 27. 9. 1.3133 2.58 X
76. 899 0.14 45. 7. 1.2388 4.28 X
79. 054 0.22 37. 8. 1. 2103 3.54 X
85. 313 0.14 114. 12. 1.1368 10.91 X
86. 261 0.22 30. 14. 1.1267 2.88 X
88.104 0.16 177. 22. 1.1078 16. 85 X
40  Peaks Identifies 40 Crystalline 30 Peaks Listed
= B2 AL 39 A44HE A09 A4AL
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Fig.3. X-ray diffraction pattern of AgO.
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Fig. 4. The discharging curves for Ag;0sNO; at room
temperature. Current 2mA.
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Fig.5. DTG and TGA curves of AgsOgNO;.
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