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ABSTRACT

A study on the recovery of silver and nitric acid in (he Nquid waste resulied from the mediated electrochemical oxidation
(MEQ) process was conducted. The removal of silver in the concentrated nitric acid solutions was carried out by the
alectrodeposition. The removal efficiency more than 98% conld be obtained o nitric acid concentrations less than 3 M with
the currenl efficiency of ncarly 100%. The experiments onr the evaporation for the recovery of nitric acid were performed as
well. At the evaporation factor of 25. the degree of nitric acid rccovery in 3.5 M nitric acid solution containing 0.5 to 1.0
mol% NaNO, was 80~90% resulting in 2.8~3.1 M nitric acid. The design factors and operating conditions of the distillation
tower were analyzed by using MEH model derived by Naphiali-Sandholm with the throughput of 4 kg/hr for the enrichment
of dilute nitric acid solution recovered by evaporation to reuse in the MEQ process. The distillation column composed of
eleven theoretical stages having the overall tray efficiency of 70% are needed to obtain 1.03 kg/h of 12 M nitric acid and 2.97
kg/h of water with feed being introduced to the column at tray 6 from the botom at the reflux ratio of 0.25. the reboiler with
the heat 1oad of 2.7 KW, and the condenser with the cooling load of 0.5 kW.

Key words: Silver, nitric acid, clectrodeposition, cvaporation, distillation.
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Fig- 1. Concept of the mediated clectrochemical oxidation of organics.
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Table 1. Material balance of the distillation column
Flow Rate
Position Specilication Component Mole Fraction
molh kgih 1/
HNO, 0.05 9.98 0.62 0.41
Feed 16 glsﬂgmi HO 0.95 187.72 338 130
A 100 197.60 4.00 3.80
05 M HNO, 4.5x107 001 0.00063 000042
Distillates 00025 H,0 0.999955 164.69 2.967 2,97
HNO, E% 1.00 16470 297 297
]
HND, .30 o.87 0.62 0.41
Bottoms 12 M NGO, O 0.70 23.03 041 0.42
a7 1.00 32.90 1.03 083
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Table 2. Specification of the distilfation column according Lo
the coluron efficiency

n{&| N | N Xa %p Qp kW] kW]
100 6 4 10302 |506%10°%| 2674 | 0470
80 7 5 [ 0302 | 5.06x10°% ] 2674 ) D470
80 5 5 10302 | 2.29%10° | 2672 | 0467
70 11 6 | 0302 |223%10° | 2671 | 0.467
fio 13 710302 | 379x10% | 2.671 | D467
50 17 9 | 0302 | 248x10% | 2671 0.467
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Fig. 10. Mole fraction of nitric acid in the liqud and vapor
phase withm the distillation column.
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