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Saparation of Silver from Waste X-ray Film
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ABSTRACT

The scparation tests wore carried out by immersing the waste x-ray films sheet into lixiviants such as acidic and alkalic
solutions to recover silver. The results showed that the separation efficiency of silver was better in the higher lixiviant
concentration and the temperature, When the 200 cm® waste x-ray film was immersed into 2N- acidic and alkalic solutions at
25°C, the separated silver reached 4.86 mg - [ - he™" in HCI, 24 mg - 17"+ hr! in H,8Q,, 25 mg - 17" - hr™! in HNO;, and
200 mg -1 ' hr' in NaOH. The dissolved silver jon could be mecipitated by chemicals such as chlorides and sulfides
because lhose compounds of silver have the lower solubilities. We had reacted silver comlaining solution by chemical
precipitation method at the ending point of (he precipitation. In case of sodium hydroxide solution precipitation rate was 5.3
meAg/l - hr by hydrochloric acid. and 3.8 mgAg/l hr by sodium sulfide 9-hydrate as precipitants. In casc of nitric acid
selution, precipitation efficiency was 356.8 mgAg/l - Ir by hydrochloric acid, and 277.1 mgAg/ - ir by sodium sulfide 9-
hydrate as precipitants
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Table 1. Recovered silver from the fresh x-1ay film by varions
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Table 2. Slandard film size

Standard film size | Cutting size and allowable error{mm)
{cm) Width Length
1318 128.0+1.0 178.0E£ 10
1530 148.0£1.0 208.01-1.0
1824 178.0+1.0 238.04+1.0
4% 24 238.0+1.0 238.04E1.0
24%30 238.04-1.0 208.0£1.0
3Nx 40 298.01+1.0 3080410
5% 35 354.0+1.0 354.0+ 1.0
35%43 354.0+1.0 430.0£1.0

methods
Recovered silver
Scparation method - -
mgAg/100 cm” %
NaOH leaching 49.8 83.0
HMNO, lcaching 378 06.3
Incimeration 58.8 98.0
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Fig. 1. Effect of concentration of hydrochloric acid on (he
separation of silver from waste x-ray film as a function
of time
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Fig. 2. Effect of concentration of sulfuric acid on the separation
of silver from waste x-ray film as a function of time.
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Fig. 3. Effect of concenfration of miric acid on the separation
of silver from waste x-ray film as a funchon of time
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Fig. 4. Effect of concentration of sodium hydroxide on the
separation of silver from waste x-ray film as a function
of time.
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Fig. 6. Effect of temperature on the separafion of silver from
waste x-ray film 1 1N sodium hydroxide solution.

Table 3. The results of recoveries of silver from waste x-ray films by leaching with alkaline solution and nitric acid fhrough pre-

cipitation.
Item Sodivm hydroxide solution Nitric acid solution

Waste film quantity (cm®) 18375 (35 cmx 35 cmx 15 sheet) 18375 (35 em X35 cmx 15 sheef)
Reaction solution silver quantity {Ag mg) 4020 5000

Wash water silver quantity (Ag mg) 440 430

Taotal 4460 3430

Precipitate (Ag mp) First reaction 4418 Neutralization 4201
Chemical precipitation (Ag mg) 42 4460

Total 1230 5430
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Fig. 7. Effect of hydrochloric acid on the precipitation of silver
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Fig. 8. Effect of sodium sulfide on lhe precipitation of silver in
the pregnant solution of nitric acid.
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