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ABSTRACT

The aim of this study was to enhance of the Discfilter process (maximum treatment capacity - 500 ton/day) removal
efficiency for small-scale wastewater reclamation under various influent wastewater conditions (with / without coagulation
process, coagulant content and temperature). The result of chemical resistance test for fiber filter in the Discfilter that
weight loss was obtained with 0.535% under pH 3, 0.092% under pH 9 and 0.028% under 10% NaClO. The removal
efficiency test of Discfilter process on the with / without coagulation process showed that with coagulation process
condition was occurred CODyy, of 42.26 +0.61, BOD;s of 88.72 + 0.44, T-P of 84.67 £ 0.72 and SS of 90.58 £ 0.61. The
removal efficiency of Discfilter process on the coagulant content (4.5, 5.0 and 5.0 mL/min) and temperature (< 10°C, 10°C
~20°C and >20°C) conditions were increased as coagulant content and temperature increased. This study demonstrated
the potential application of Discfilter process for small-scale wastewater reclamation.
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Fig. 1. Flow chart of discfilter process.

Table 1. Characteristics of influent wastewater (treated wastewater
from secondary clarifier)

Concentration (mg/L, n=112)

Elements
Min. Max. Mean
BOD; 4.6 234 10.0
CODyy, 6.0 16.9 10.5
T-P 0.09 1.50 0.45
SS 8.0 34.0 18.8
pH 6.5 7.1 6.8
Temperature (°C) 5.5 22.5 14.2

oAIPHE o83t e AEletal JO™, Kang et al.
(20051 oJate] #AE sl e Bt 177.0
mg/Le] BODs, 2454 mg/Le] CODcg, 34.1 mg/Le] TN,
1.8mg/Le] PO, 3-P, 174mg/L as CaCO;2] Alkalinity
2 749 pHo|Sth ¥ ATFE Hsted & 1070
(2010.10.~ 2011.07., 107§47t) 2t} v HAlell 103
ofz}, 28 JA|(GAFH 9ton/day) FHOE T4 A8}
Ao, ojujo] AP FUTaF FHA AeF)e]
EAS Table 13} 2t}
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Fig. 2. The photograph of discfilter system in this study.
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2. The result of chemical resistance experiment for fiber
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Table 3. The result of removal efficiency experiment using fiber filter under various particle diameter of suspended solids

Suspended solids conc. (ea/L)

Diameter (um)

Removal efficiency (%)

Inlet (A) Outlet (B) Removal (A-B)
1 147,705 54,779 92,926 62.9
2 90,879 16,573 74,306 81.8
3 49,328 5,875 43,453 88.1
4 41,886 3,938 37,948 90.6
5 21,371 1,933 19,438 91.0
20 3,107 270 2,837 91.3
30 1,582 57 1,525 96.4
40 875 12 863 98.6
50 861 8 853 99.1
70 386 2 384 99.5
100 140 0 140 100.0

Table 4. The result of removal efficiency experiment using Discfilter under without pre-treatment process

Concentration (mg/L)

Elements Inlet Outlet Removal efficiency (%)
Min Max Mean Min Max Mean
pH 6.7 7.3 7.0£0.05 6.9 72 7.1£0.03 -
CODy, 7.52 13.20 9.76 £0.61 6.61 11.80 8.80 £0.52 9.62+1.43
BOD;s 7.62 14.20 10.73 £0.58 2.30 8.00 4.63£0.50 56.54+£4.13
T-P 0.28 0.82 0.44 £ 0.06 0.25 0.73 0.38 £0.05 13.14 £ 1.69
SS 4.60 10.50 7.44£0.52 0.67 2.00 1.36 £0.12 81.34 £ 1.87
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Fig. 3. The result of removal efficiency experiment of influent
wastewater using Discfilter on the under with/without PAC.
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Fig. 4. The result of removal efficiency experiment of influent
wastewater using Discfilter under various PAC concentrations.
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Table 5. The result of removal efficiency experiment using Discfilter under with pre-treatment process

Concentration (mg/L)

Elements Inlet Outlet Removal efficiency (%)
Min Max Mean Min Max Mean
pH 6.5 7.1 6.8 £0.02 6.4 7.1 6.81£0.02 -
CODy, 6.00 16.90 10.66 +0.28 3.20 10.40 6.18+0.18 4226+ 0.61
BOD;s 4.60 18.50 8.59+0.24 0.39 220 0.96 +£0.04 88.72+£0.44
T-P 0.09 1.11 0.47£0.03 0.01 0.17 0.06 £ 0.00 84.67£0.72
SS 8.00 34.00 18.86 = 0.66 0.10 5.50 1.85+£0.15 90.58 £0.61
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Table 6. The result of removal efficiency experiment using Discfilter under various temperature conditions of influent wastewater (PAC

Concentration = 5 mL/min)

Removal efficiency (%)

Elements <10°C 10°C~20°C >20°C
Min Max Mean Min Max Mean Min Max Mean
CODy, 34.69 44.97 37.60 +1.89 37.68 47.14 44.17+0.56 32.67 56.34 43.65+1.50
BOD; 80.77 90.70 85.08 £ 1.64 81.16 95.24 89.71+£0.73 85.94 94.23 90.98 +0.53
T-P 78.26 84.21 81.11 £0.99 80.00 95.45 87.24 £ 0.98 81.82 90.91 86.60 + 0.63
SS 83.69 90.00 86.94 +1.21 82.48 97.33 91.85+0.95 88.75 97.33 93.90 + 0.67
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