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The removal characteristics of dissolved solid in
wastewater during a capacitive deionization process
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Abstract : Capacitive deionization(CDI) has many advantages over other desalination technologies due to its low energy con-
sumption, less environmental pollution and relative low fouling potential, The objectives of this study are evaluate the performance
of CDI which can be used for dissolved salts removal from sewage, To identify ion selectivity of nitrate and phosphate in multi-
ionic solutions and adsorption/desorption performance related to applied potential, a series of laboratory scale experiments were
conducted using a CDI unit cell with activated carbon electrodes, The CDI process was able to achieve more than 75 % TDS
and NO,, NH,* removals, while phosphate removal was 60.8 % and is inversely related in initial TDS and HCO,™ concentration, In
continuous operation, increasing the inner cell pressure and reduction of TDS removal ability were investigated which are caused
by inorganic scaling and biofouling, However a relative mild cleaning solution(5 % of citric acid for calcium scaling and 500 mg/L

of NaOCI for organic fouling) restored the electrochemical adsorption capacity of the CDI unit to its initial level,
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Fig. 1. Schematic overview of the CDI unit cell test,
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Table 1, Constituents of the multi-ionic solution used in CDI unit
cell test (unit : mg/L)

No | NON | so> | PO> | HCO, cr
Test 1 25 60 3 100 70
Test 2 35 60 3 100 70
Test 3 50 60 3 100 70
Test 4 25 100 3 100 70
Test 5 25 150 3 100 70
Test 6 25 60 6 100 70
Test 7 25 60 9 100 70
Test 8 25 60 3 150 70
Test 9 25 60 3 200 70
Test 10 25 60 3 100 100
Test 11 25 60 3 100 140
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Fig. 2. Operation mode of CDI unit cell,
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Table 2, Different operation condition of CDI

-
Test 12 Raw sewage 30 a 430 22,6 0.5 1.7
Test 13 Raw sewage 30 b 430 22.6 0.5 1.7
Test 14 Raw sewage 20 b 430 22,6 0.5 1.7
Test 15 1* sediment effluent 30 a 423 30.4 0.6 4.17
Test 16 1% sediment effluent 30 b 423 30.4 0.6 4,17
Test 17 Aeration tank effluent(DO<2 mg/L) 30 a 320 0.69 5.7 0.044
Test 18 Aeration tank effluent(DO<2 mg/L) 30 b 320 0.69 5.7 0.044
Test 19 Aeration tank effluent(DO>6 mg/L) 30 a 320 0.95 7.8 0.048
Test 20 Aeration tank effluent(DO>6 mg/L) 30 b 320 0.95 7.8 0.048
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Fig. 3. CDI unit operational performance over three consecutive
electrosorption/desorption cycles in multi-ionic CDI test.
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Table 3, Summary of final effluent TDS concentration at various TDS load in CDI module test

Ttem Test21 Test23 Test23 Test24 Test25 Test26 Test27 Test28 Test29 Test30
Flow rate (mL/min-cell) 8 12 16 20 15 15 15 15 15 15
Influent TDS (mg/L) 321 321 321 321 118 205 297 403 514 592
Influnet Load(mg/min-cell) | 2,57 3.85 5.14 6.42 1.77 3.08 4,46 6.05 7.71 8.88
Final TDS (mg/L) 103 116 136 144 118 110 140 159 229 297
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