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Fluoride and nitrate removal in small water treatment plants using electro—coagulation
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Abstract

In this study we verified if the electro—coagulation process can treat properly the nitrate and fluoride that are not removed well

in the conventional small water treatment plants which usually employ chlorination and filtration only. As we gave a change of

electrode material and gap—distance between electrodes,

removal efficiency of the nitrate and fluoride was determined by

electro—coagulation process which were equipped with aluminum and stainless steel (SUS304) electrodes. In addition, electrode

durability was investigated by determination of electrodes mass change during the repetitive experiments. Removal efficiency was

great when aluminum was used as an anode material. Nitrate removals increased as electric density and number of electrodes

increased, but fluoride removal was less sensitive to both parameters than nitrate. After 10 minutes of contact time with the current

density from 1x107°

to 3><1073A/Cm2, nitrate and fluoride concentration ranged from 9.2 to 1.2mg/L and from 0.02 to 0.01mg/L,

which satisfied the regulation limits. Regardless of the repeating number of experiments, removal efficiency of both ions were

almost similar and the change of electrode mass ranged within =0.5%, indicating that the loss of the electrode mass is not so

much great under the limited circumstances.
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Fig. 1. Schematic of the electro—coagulation apparatus
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connections in the electro-coagulation
process
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Table 1. Operating condition and specification of the
electro—coagulation reactor
parameters Unit Value
Material of electrodes - Al, SUS304
Working volume mL 1000
Initial concentration of NOs | mg/L 17
Initial concentration of F~ ma/L 15
Number of electrodes ea 2~12
Distance between electrodes| cm 05~15
Current density Alom? | 1x107°-3x107®
Contact time min 0-120

Table 2. Analytical methods

Analytical methods &
Components
(Instruments)
_ SPADNS Method
F L '
(mg/L) (DR/4000, Hach, USA)
Cadmium Reduction Method
NOs- N L ’
5~ NimglL) (DR/4000, Hach, USA)
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Fig. 3. (a) Variation of nitrate concentration as a kind of
electrode (b) Variation of fluoride concentration as

a kind of electrode
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