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Silver recovery from photographic wastewater by electrowinning process
with electrolyte recirculation’
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In the continuous flow reductive treatment for recovery of silver from actual photographic wastewater, the effects of elec-
trolysis time, applied potential, and the concentration of silver ion on the process have been examined. The efficiency of silver
recovery for diluted photographic wastewater was increased with applied potential and reached its maximum at 6 V. However,
the recovery of silver was shown to be decreased with potential above this. When the wastewater was undiluted, the efficiency
of silver recovery was observed to rise as the applied potential became lower under the experimental conditions.
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Fig. 1. Schematic diagram of continuous electrolysis system.
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Fig. 2. Variations of the electrolyzed amount of silver from
actual photographic wastewater with electrolysis
time for different applied potentials (initial conc.;
100 mg/L, flow rate 15 mL/min).
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Fig. 3. Variations of the electrolyzed amount of silver from
actual photographic wastewater with electrolysis
time for different applied potentials (initial conc.;
1000 mg/L, flow rate 15 mL/min).
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Fig. 4. Variations of the electrolyzed amount of silver from
actual photographic wastewater with electrolysis
time for different applied potentials (initial conc.;
3000 mg/L, flow rate 15 mL/min).
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Fig. 5. Variations of the electrolyzed amount of silver from
actual photographic wastewater with electrolysis
time for different applied potentials (initial conc.;
5543 mg/L, flow rate 15 mL/min).
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Table 1. Rate constants and determination coefficients for
2nd order silver electrowinning reaction at different

potentials
100 mg/L | 1000 mg/L | 3000 mg/L |5543 mg/L
8V) 6V) 8 V) R%)
k(s 1x107 1x10°8 2%x107° §x1071°
() 0.95) (0.92) (0.84) 0.92)

AN Azl whet A 2ol =
olgalo] AES A, 7 Sreolel WsINEL ol
o $4g e o wey

EIS

2

o9 3 A

A7 enBT w7 wwola A8 Al o
B e

T

Tum WD 78mm

Fig. 6. SEM morphology of the electrolyzed silver from
actual wastewater.

Fig. 7. EPMA results of the electrolyzed sitver from actual
wastewater.
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Fig. 8. XRD pattern of the electrolyzed silver from actual
wastewater (4 V/1000 mg/L).
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