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Decontamination of simulated radioactive metal waste
by modified electrolytic process with neufral salt

eiectrolytes
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Abstract - Conventional and modified electrolytic decontamination experiment were
performed in the 1.7 M solution of sodium sulfate and sodium nitrate for decontamination of
carbon steel as the simulated metal wastes which have been produced in large amounts from
nuclear power plants. Anode and cathode were used as inconel and titamum respectively.
The reaction time and temperature were 1 hr and 25°C. The analyses were performed of the
characteristics such as weight loss and thickness change of metal waste, suspended solid in
electrolyte and SEM observation. In modified electroiyte decontamination system - with
increased current density ranged from 01 to 06 A/cr, the metal waste showed thickness
changes of 04820005 to 67.72002m m 1.7 M sodium sulfate and those of 0.06+0.005 to
1774£0.05¢m in sodium nitrate. Metal waste in modified electrolyte decontamination system
showed the thickness change of 982 0.01m while it reacted up to 3.7F0.03um 1n conventional
system with 03 A/cd of current density and 17 M sodium sulfate. Decontamination
efficiencies of modified electrolytic process are much higher than that of conveniional
electrolytic process when both are applied to metal waste.

Key words : electrolytic decontamination, radicactive metal waste, neutral salt electrolyte,
current density
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Fig. 1. Experimental setup of modified elecircchemical
decontamination.

{a) 1.7M sodium sulfate
Fig. 2. Reactors of modified electrochemical decontamination.

{b) 1.7M sodium nitrate
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Table 1. Experimental conditions on the change of
current density and neutral electrolyles.
Electrolyte Na,SOy 1.7mol/L, NaNQO; 1.7mol/L
imulated . X
Simulate Carbon Steel (SS41)
metal waste
ens: fl
Dimension ¢ 70% 30 % 2mm
metal waste
Material of -
atenal o Inconel-600, Titanium
electrode
Dimensi f _
imension 150 % 30X 2mm
electrode
C ) 4
urrent 0.1 ~ 06A/em”
density
Temperature | room temperature
Distance of S0mm
each electrode
Reaction time | 1 hr
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Fig. 3. Weight losses of simulated metal wastes on the
change of current density and neutral electrolytes.
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Fig. 4. Thickness changes of simulated metal wastes on
the change of current density and neutral electrolytes.
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Fig. 5. Concentrations of suspended solids in

electrolytes on the change of current density and
neutral electrolytes.
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Table 2. Experimental conditions on conventional and
rodified electrochemical decontamination.

Electrolyte Na;SO4 1.7mol/L
Simulated
metal waste Carbon Steel (5541)

70x 30X 2mm modified system
150X 70X 2mm conventional
system

Dimension of
metal waste

Material of Inconel-600, Titanium

electrode

Dimension of } 150% 30 X 2mm
electrode

Current , 2

density OJA/Cm
Temperature room temperature
Distance of

each electrode S0mm

Reaction time 1hr
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Fig. 6. Weight losses of simulated metal wastes after
conventional and modified electrochemical decontamination.
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Fig. 7. Thickness changes of simulated metal wastes after
oonventional and modified elecirochemical decontamination.

ehazte] oig AdAdte ) o gy d
A3 weight loss FA2#E 1% 6o YERA
g, 7IEARAR TR AEHAL b weight
loss¥ 29+00lmg/cm’, A8 HajlAgozw A
RS 77+002mg/c ‘oz ey ANR
AsAAE AL 2Ae gy dyg FAUIH
o 28 ¢ 5 Yk ga 3o g AsAd
A& FAHE3E a9 74 Jeldgd. 71EA
AAEIHer Agsd A3 FAWUIE 37+
003m, MAY HAAALTZIH+ 98+0.0lﬂm°]
Rem, AN AsAE e 2AY FANG
7b 29 o] A AMFL I} 71EAs|A Bl vl
¢33 Aoz eyt sjiEddT g g §

L2 3 947185
Anodic DissolutionA 7)<

20l

Anodex-
Aol

N8t

F2(Z&H7|E) M — Mn + ne »M(OH)n
HO— 2H +1/20: 1 +2e

3 2H + 2 — Hy 1 (3)

ol Wt MW AajAlFoz AFA YA
Z2H78 53¢ M tg d3 7 ugs
Adogiv g3 HrD)

%% H+ + 2¢ = H» T

#H71%2 M — Mn+ + ne “M(OH)n

I H0— 2H+ + 1/20; 1 +2e (4)

(a) Before decontamination

(b) After decontamination
Fig 8. Surface phenomena before and after modified
electrolytic decontamination by SEM observation.
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