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Abstract

Fundamental studies were carried out for an effective removal and recovery of silver from waste photo-developing solution by
solvent extraction. The organic solvents examined for silver-extraction were ALIQUAT 336, D2EHPA, KELEX 100, and
TBP. ALIQUAT 336, which is an anionic exchanger, was found to be efficient for the extraction of silver and the reason for
this was considered to be due to the chloride ion contained in its structure. The extent of silver extraction was examined to
increase with the concentration of ALIQUAT 336 until it reached 0.6 M and no more extraction was observed above this

concentration. The extraction of silver by ALIQUAT 336 was found to reach its pseudo-equilibrium within a few minutes after

the reaction started and additional slight increase in silver extraction was observed until 30 minutes of reaction time. The
observed differences in silver extraction for artificial and actual waste solutions were considered to be based upon the different

ionic form of silver-containing species in these solutions.
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Chemical name
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Specific gravity 0.884
Uses Mo, W, U, V
Chemical name Di-2-Ethythexyl-phosphoric acid
Cabls
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Structure
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Specific gravity 0.98
Uses Co, Ni, Zn, Cu
Solvents Chemical name 7-(4-Ethyl-1-methyloctyl)-8-hydroxyquinoline
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OH
Specific gravity 0.8~0.85
Uses Cu, Zn
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Fig. 2. Effect of solvent type on the extraction efficiency of
Ag in artificial wastes (Initial Ag conc. 100 mg/L,

25°C, A/O=1).
Table 2. Concentration of elements in photographic wastes (mg/L)
Element B Mg Al Ca Cr Mn Fe
436.9 4.1 1041.4 213 nd nd 35.5
Element Cu Sn Pb K Na Si Ag
nd nd nd 1774.0 6871.4 nd 3002

* nd : (Cr, Mn, Cu, Pb, Si < 2 mg/lL Sn < 10 mg/L)
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Fig. 3. Effect of solvent type on the extraction efficiency of

Ag in photographic wastes (25°C, A/O=1).

Togde AL ALIQUAT 336202 FE3FS 9
100%9] 3288 Rged 4999 F8 ta 29943 A
2 2289 Ag HEE 100 mg/L2 A el Hs) g
Hog ygti=ddA 2 o]FE FE F UL oA #
7149 5= 24L Ed, & &9 4P E w2 F
z2gs 22 &£ dg A2 dAFY EF
ALIQUAT 3369 A% Add & EAstE Mg HA
g FAe Ag FFEL FE2T 4 g0l ALIQUAT 336
o I Ag9l 100% F&°) E71s8 ALRZE BTHA

<,

2 Ag 32E9E RFE 2ot JHAA FIE
2 glxZo] ALIQUAT 336 77%, D2EHPA 8%, KELEX
100 10%, TBPE 14%9 &8¢ Jehfo] 2ogd g
Addee Aot e BEAS Bt Y FEHI
BRo2% ALIQUAT 3369 F&8&° Zagvke A
TBPY| F&go] 371% AL #& & A&, ole AAd
o s&3goA A Wt orlHe} SR FH 9
Ag7t 27187 W #olg AZEh ALIQUAT 336 &8
Zae 02 gRleze AR AFTE AF LA
A A9 Ag =7 2 HE & F o, A
5740 Ag §ul5E TG TPl ¥FH FES 3
' Aoz 4480

100

Ag Extraction (%)

ALIQUAT 338 D2EHPA  KELEX 100 TBP
Solverts
Fig. 4. Effect of solvent type on the extraction efficiency of
Ag enriched photographic wastes (25°C, A/O=1).
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. Effect of various ALIQUAT 336 concentrations on
the extraction efficiency of Ag in photographic
wastes (30 min extraction, 25°C, A/O=1).
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Fig. 6. Effect of various ALIQUAT 336 concentrations on
the extraction efficiency of Ag in enriched photo-
graphic wastes (30 min extraction, 25°C, A/O=1).
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Fig. 7. Effect of time on the extraction efficency of Ag in
photographic wastes at various ALIQUAT 336 con-
centrations (25°C, A/O=1).
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336 concentrations (25°C, A/O=1).
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