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Recovery of Silver from the Spent Solution Generated from
Electrochemical Oxidation of Radioactive Wastes

*Jei-Kwon Moon, Chong-Hun Jung, Won-Zin Oh and Eil-Hee Lee

Korea Atomic Energy Research Institute

2 o

WA §7) 87189 AL B854 <) MEO(Mediated Electrochemical Oxidation) 373014 HAlsh= dldo 2Ry Ag &
setgo g sshe e SRtk Tes Aed3 9 EXshe AgNOE HCI WAL AgCle] AAER 35313
ok o] @ HCI®) X w3 FEHE AgNOol ¥l 1% 2392w, 100% HAHAE F AN AgCre @vtel 9171604 34
Assael HIEAA &4 Ag BEOE FHES @ F UUT, Ag F59 B vHSA] £99) pHE 12.8~13.09) WI7F HEE
et

FHof: 23, A, P, PAIRIH71E, MEOSH

ABSTRACT

Recovery of silver in the spent solution generated from MEO(Mediated Electrochemical Oxidation) process, which is a pro-
cess to decompose radioactive organic mixed wastes at low temperature, was performed using chemical method. Siiver nitrate
in 5M nitric acid solution could be completely recovered as AgCl by using 1% excess of the stoichiometric HCI equivalents.
Then, AgCl was transformed to Ag metal by reduction reaction with hydrogen peroxide under alkaline media. The optimum pH
for the reduction to silver metal was found to be in the range of 12.8~13.0.
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Fig. 1. Potential-pH equilibrium diagram for the system
silver-water at 25°C.
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Fig. 2. Procedure for Ag metal recovery from MEO waste
solution.
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Table 1. Silver removal efficiencies with the HCI stoichiometry

g N | 7] Ag TE| B Ag vE | HAE

(HCVAgNO3) | Ag (ppm) Ag (ppm) (%)
0.90 55,140 5,960 89.19
1.00 55,140 334 99.39
1.01 55,140 not detectable 100
1.02 55,140 not detectable 100
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Fig. 3. X-ray diffractograms of standard Ag(a) and pre-
experimental results for Ag metal synthesis(b).
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Fig. 4. X-ray diffractrogram of Ag compound obtained from the chemical reduction of AgCl with H,O, at solution (a) pH
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Fig. 5. X-ray Diffractograms showing the effect of hydrogen peroxide dosage on the reduction of AgCl compound. H,O0,/AgCl
mole ratio: (a)=8.1, (b)=9.7, (c)=114, (d)=13.0, (e)=16.2, (f)=48.8
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Fig. 6. SEM photograph for AgCl powder.

Fig. 7. SEM photograph for pure Ag metal obtained from
chemical reduction of AgCl powder.
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