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Ion Exchange of Gold(IIl) from Ammonium Chloride Solution
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Abstract

Batch ion exchange experiments of Au(IIl) were performed from ammonium chloride solution by employing strong anionic
exchange resins (Amberlite IRA 402 and AG 1-X8). Au(Ill) was well loaded into the two resins and the loading behavior of
Au(Ill) into AG 1-X8 was superior to that into Amberlite IRA 402. The loading of Au(Ill) into AG 1-X8 followed Langmuir
adsorption isotherm and the experimentally determined loading capacity was 355 mg/g. Au(Ill) was successfully eluted by
HCIO, from the loaded AG 1-X8 and the elution percentage of Au(lll) increased with the concentration of HCIO,.
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. . . Bead size Capacity Cross linking Density

Resins Ionic forms Functional group (um) (meg/mL) %) (/mL)
AG1-x8 Chloride Quaternary ammonium 200-400 1.2 8 0.75
Amberlite IRA 402 Chloride Trimethyl ammonium 600-750 >1.20 6 0.67
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Fig. 1. Calibration curve of the standard Au(IIl) bromide
solution by UV at wavelength of 381 nm.
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Fig. 2. Effect of resin concentration on loading percentage of
Au(Ill) from ammonium chloride solution. [NH4CI]

= 1M; [Aqueous] = Au 100 mg/L; [Resin] = 0.5-100
g/L.
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Fig. 3. Effect of NH,4ClI concentration on loading percentage
of Au(Ill). [NH,4CI] = 0.1-2 M; [Aqueous] = Au 100
mg/L; [Resin] =5 g/L.
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Fig. 5. Langmuir adsorption isotherm of AG 1-X8 resin for
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Table 3. Elution percentage of Au(lll) from AG 1-X8 by
several elution agents

Reagent % Elution
0.5 M (NHy)S,03 0.5
0.5 M NH,SCN 0.2
0.5 M CS(NH,), 0
0.5 M NaClO; 8.1
0.5 M HCIO,4 21.3
0.5 M NH,SCN + 1 M HCI 8.6
0.5 M CS(NH,), + 1 M HCl 2.1
0.5 M HCIO; + 1 M HCI 23.46
HCIl : HNOs = 3 : 1 (Dilution 10 Times) 5.5
9 kL
S
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Fig. 6. Effect of HCIO, concentration on the elution of
Au(Ill) from the loaded AG 1-X8. ([Resin] = AG 1-
X8 2 g/L; [Shaking time] = 3 h)
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