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Development of a Zero Discharge and Reuse System for Rural Areas
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ABSTRACT

This study describes a zero discharge and reuse system developed for rurd aress. The purpose of the system is decontamination
of used irrigation water for down-stream usage and reuse of wastewater in rurd villages for preventing water shortage problem
expected to happen in near future. The system consists of anoxic, FES (Ferrous Electricity System), Oxic, Crdifier processes. The
main feature of the system is to remove phosphorous by using Fe-ionizing module. Indoor experiments were undertaken with a triad
product of the system to test its performance. The remova capacities of T-P, T-N, and BOD were examined. Also the proper time
for the replacement of iron plate module was tested as well as the efficiency of T-P remova rate based on the usage of an
automatic washing system for the iron plate. As results, the system showed very good water purification performances through
obtaining the results of over 90 % removd rates from T-P, BOD, and 67 % from T-N. The proper time period for replacement of
iron plae was maximum 2 years, and adso efficiency of T-P remova rate found to be greatly influenced by the usage of an

automatic washing system from the test.
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Fig. 1 The FDA system development scheme
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Fig. 3 Phosphorus removal system
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Table 1 Iron plate contents

Division Item Unit Content
Material SS41
Specific gravity 7.85
Length 500
Iron plate Size Width mm 300
Thickness 4
Weight g 4,056
Electric conductivity ms/cm 1.03x10°
Table 2 Target water quality
Item &
Factor Removal Concentration
(%) (mg/ )
Influent - 3~2
Iron module 83 0.3
Oxic 83 0.3
Cralifier 93 0.2

Photo 1 The trial product of system
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Fig. 4 T-P results
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Fig. 5 T-N results
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Table 3 Replacement cycle of plate module

No. Ttem Replacement cycle
(year)

1 Iron plate 1 o1
2 Iron plate 2 28
3 Iron plate 3 925
4 Iron plate 4 19
) Iron plate 5 29

Average 93
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Table 4 Efficiency of automatic washing system(AWS)

Day after system operation

Test item Condition

15 30 45 60

(4m) With AWS 0 0.5 0.8 0.8 0.8

Without AWS | 99 83 32 28 20
T-P removal (%)

With AWS 9 9% 90 90 90
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