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Removal of Ionic substance in the LPM-CDI Process
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Abstract The electrical adsorption and desorption characteristics of ionic materials were investigated for
a low-pressure membrane and a capacitive deionization (LPM-CDI) process installed to reuse
sewage-treated water. A low-pressure membrane was pretreatment with MF & UF, and a flow-through
electrode (carbon electrode adsorption area 4,000 cr) module was used as a laboratory-scale device
(LCDD). A pilot scale device (PCDI) with increased adsorption area and a flow-between flow-type carbon
electrode (154,000 ar) module was operated at a public sewage treatment facility, and its adsorption
performance was reviewed. Laboratory-scale experiments (inflow rate 100ml/min~300ml/min) showed
the adsorption rate of NaCl (98.0%) was higher than that of MgSO4, and its desorption rate was 1.8-fold
higher. In the CDI adsorption experiment, pretreatment of sewage-treated water resulted in dissolved
phosphorus and nitrogen (as nitrate) removal rates of more than 99.5%. Electro-sorption capacities
(ESCs) of ionic substances were 3.3 mg PO4-P/hr'm’ for phosphorus, 216.0 mg NH3-N/hr-n? for nitrogen
(as ammonia), and 2.1 mg NOs-N/hrn? for nitrogen (as nitrate). In the pilot scale experiment (PCDI)
setup, which increased the inflow flow rate to 18.2 L/min, the processing efficiency was similar to that
observed in the laboratory, and this was maintained when a sufficient electrical adsorption area was
secured, even when the inflow load was increased. In summary, processes used to reuse sewage-treated
water require economical, stable maintenance. Field applicability after scale-up was excellent for the
on-site operation of the low-pressure membrane and low-power capacitive deionization pretreatment
process.
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Deionization (CDI)
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Fig. 1. Schematic diagram of LPM-CDI process(above)
and Photograph of PCDI facility(below)
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Fig. 2. Applied voltage in operation mode4 of the
CDI process
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Fig. 3. Adsorption and desorption rate of 10mM NaCl
and 10mM MgSOg4 in the LCDI process
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Fig. 5. The ratio of adsorption/desorption dissolved
phosphorus, ammonia nitrogen, and nitrate
nitrogen in the MF-LCDI process according
to the flow rate
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