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Application of indicator electrodes in chloride removal from
ZnSO, leachate
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Abstract: Based on the potential—pH diagram and potential—lga(Cl") diagram of Cu-Cl -H,O multiphase system, in
the chloride removal process by cuprous chloride precipitation copper indictor electrode and platinum indictor electrode
were used to continually monitor the ¢(Cu?*/Cu) and ¢[Cu®"/CuCl(s)], respectively. The effect of Cu®" content on the
chloride removal effect was researched. The results show that when the two potentials intersect at the same point for the
first time, which means that the equilibrium is established at the triple point, the effect of optimum chloride removal can
be gained. The final CI~ content can be decreased to 300 mg/L when Cu®' content is 0.15 mol/L, and the effect of
chloride removal can be improved as Cu®* content increases, but when Cu®' content is more than 0.20 mol/L, the effect of

chloride removal cannot be obviously improved any more.
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Fig.3 Schematic diagram of experiment device: 1—
Thermometer; 2—Stainless water thermostat; 3— Connecting
hoses; 4—Saturated calomel reference electrode with double
salt bridge; 5—FElectric agitator; 6—Copper wire electrode;
7—Platinum electrode; 8—ZnSO, solution; 9—Beaker; 10—

Water bath sheath; 11—Millivoltmeter
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Table 1 Experimental results of chloride removal from simulant ZnSO, leachate at 333.15 K

Potential of copper [CI] analyzed by

Potential of platinum

Experiment Zinc dosage for each  Total zinc dosage, wire indictor indictor electrode chloride ion-
No. time, m;/g M/g electrode 1 > selective electrode,
plmV" oy e/(mgL)
0 0 0 216.6 5433 2739
1 0.305 0.305 215.7 380.5 2652
2 0.320 0.625 225.5 378.8 2589
3 0.311 0.936 237.2 373.0 2505
4 0.297 1.233 246.6 365.5 2380
5 0.302 1.535 257.0 357.4 207 1
6 0.310 1.845 254.5 343.8 1852
7 0.306 2.151 262.1 329.6 1653
8 0.298 2.449 261.1 313.8 1218
9 0.300 2.749 264.5 295.1 868
10 0.304 3.049 268.0 288.6 654
11 0.302 3.351 273.9 284.3 482
12 0.311 3.662 276.0 281.8 347
13 0.312 3.974 257.0 279.4 246
14 0.307 4.278 274.9 276.3 202
15 0.312 4.590 275.5 275.3 163
16 0.310 4.900 277.4 274.5 215
17 0.308 5.208 279.3 272.4 270

1) Potential of saturated calomel reference electrode is 221 mV at 333.15 KU'™
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Table 2 Experimental results chloride removal from industrial ZnSO, leachate at 333.15 K

Potential of copper wire

I 1
Potential of platinum [C1] analyzed by

Experiment  Zinc d.osage for Total zinc dosage, indictor electrode, indictor electrode, chl.oride ion-
No. each time, m;/g mr/g D D selective electrode,
p/mV o/mV c/(mgL)
0 0 0 211.4 586.5 2234
1 0.316 0.316 225.5 374.6 2234
2 0.302 0.618 247.2 370.2 2150
3 0.322 0.940 263.3 367.4 2038
4 0.302 1.242 262.6 363.6 1972
5 0.314 1.556 272.4 359.8 1861
6 0.301 1.857 267.1 354.4 1628
7 0.322 2.179 274.4 348.3 1366
8 0.312 2.471 272.5 341.8 935
9 0.347 2.838 274.5 3353 734
10 0.318 3.156 276.8 324.4 582
11 0.318 3.474 276.3 312.6 408
12 0.304 3.778 277.0 302.6 279
13 0.312 4.090 276.8 287.6 189
14 0.316 4.406 274.9 275.0 124
15 0.302 4.708 274.9 2743 135
16 0.294 5.000 275.1 274.1 147

1) Potential of saturated calomel reference electrode is 221 mV at 333.15 K
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Fig.4 Effect of CuSO,4 dosage on chloride removal effect
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