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Abstract : Disinfection by electrolysis would be useful for small wastewater treatment plant, combined sewer overflow, ballast
water, swimming pool, and fish farming, where the transport, storage, and the use of chlorine gas is limited. This study investigated
the feasibility of the electrolysis of dilute hydrochloric acid (HCI) for disinfection. The effects of HCI concentration, voltage and
reaction time on the generation of oxidizing agents, HOCI, O3, and H>O,, were examined in a series of batch test. The highest current
efficiency was 99.3% which was found at 2.2%, 3 V, and 5 min of HCI concentration, voltage, and reaction time, respectively.
Continuous electrolysis at 2.2% HCI, 3 V, and 5 min of the hydraulic retention time showed 97.4% of the current efficiency. Addition
of sodium chloride up to 20 g/L linearly increased the oxidizing agents production. 92.2% of total coliforms were removed by the
contact with the electrolyzed water.
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Fig. 1. Schematic diagram of continuous electrolysis for dilute hydrochloric acid.
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Table 1. Current, current efficiency, and the generation of
HOCI, Oz and HxO, at the maximum current effici-
ency depending on voltage and HCI concentrations
in batch electrolysis

Voltage HCI conc, Current HOCI Os HoO,  Current ef-
M (%wN) (A (@Clk/A) (mg/l) (mg/L) ficiency (%)
22 243 0256 1799 4512 10.0
5 09 101 0,723 0847 0463 651
04 58 0.111 1605 1273 210
22 155 0549 0988 3355 326
4 04 28 0058 1287 1273 204
22 72 0,782 1.764 1851 993
1.7 48 0152 1261 1851 297
3 13 38 0303 1,164 0926 371
09 24 0247 1543 0579 247
04 18 0178 1384 0231 23.7
13 0.71 0,068 1243 1.041 918
2 09 047 0,030 0705 0347 622
04 0.39 0034 1155 0116 83.5
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Table 2. Current, current efficiency, and the generation of HOCI,
Os and H»O. depending on voltage and electrolytes
concentrations in the continuous electrolysis

Hydraulic - NaCl /6 Gument HOCI 0, Ut
retention  conc, efficiency

tme min) @) A GC) (mgl) g
10 0 3 1371 2528 3936 842
0 3 1880 2016 296 974
5 3 1963 2144 3248 992
3

3
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2349 2576 31.04 998
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Fig. 4. Total coliforms according to the contact time with electrolysis water generated at HCl 22%, 3 V and the hydraulic retention
time of (@) 10 min and (b) 5 min,
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