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ABSTRACT : Continuous adsorption and recovery characteristics for gold and lead-cyanide complexes in industrial wastewater were
investigated by the Dowex 21K XLT resin. The Dowex 21K XLT resin could continuously remove over 95% for gold-cyanide
complex until 520 bed volumes at the 0.5 mL/min of influent flow rate, however, could not remove lead-cyanide complex at all.
The 96% of gold-cyanide complex adsorbed onto Dowex 21K XLT resin could be recovered by mixed solvent with HCI and acetone
(7:3 ratio) within 8 bed volumes. Also, the bed volume for gold-cyanide complex using secondly reused Dowex 21K XLT resin was
maintained as the 490, therefore, continuous process using Dowex 21K XLT resin can be sufficiently applied to the industrial
wastewater containing gold ions.
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Table 1, The characteristics of Dowex 21K XLT resin
(Jeon & Ok, 2014)

Properties Characteristic or value

Type Gel
Ionoic form Cl-

pH range 0~14

Water retention capacity (%) 50~60

Bead size (mm) 0.6~12
Uniformity coefficient <I.1
Wet volume capacity (meq/mL) 1.4
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Fig. 1. The apparatus of packed—bed column using Dowex 21K
XLT resin
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Fig. 2. Breakthrough curve of gold and lead—cyanide complex
using Dowex 21K XLT resin at the 0.5 mL/min of flow rate (One
bed volume : 1.2 mL, Influent concentration (Gold—cyanide
complex : 75 mg/L, Lead—cyanlde complex : 80 mg/L),
Dowex 21K XLT resin : 1,5 g, Influent pH of wastewater
: 13.0, Breakthrough point : 0.05)
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Fig. 3. Breakthrough curve of gold and lead—cyanide complex using
Dowex 21K XLT resin at the 1.0 mL/min of flow rate (One
bed volume : 1.2 mL, Influent concentration (Gold—cyanide
complex : 75 mg/L, Lead—cyanide complex : 80 mg/L),
Dowex 21K XLT resin : 1.5 g, Influent pH of wastewater :
13.0, Breakthrough point : 0.05)
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Fig. 4. Development of desorption of gold—cyanide complex using
mixture of HCI (0.6M) and Acetone (HCI : Acetone=7:3,
Amount of pre—loading with gold—cyanide complex : 39,500
mg/L, One bed volume : 1.2 mL, Flow rate : 0.5 mL/min)
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Table 2, Sequential adsorption and desorption cycle on the bed
volume (Desorbing agent : Mixed solvent with HCI and
acetone (7:3) (Concentration of HCI : 0.6M), Flow rate :
0.5 mL/min, Influent flow rate of Gold—cyanide complex
: 75 mg/L, Breakthrough point : 0,05, One bed volume
1 1.2 mL, Influent pH of industrial wastewater : 13.0)

Cycle number Bed volume
1 510
2 490
3 410
4 320
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