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A Study on the Application of Pre-Chemical Treatment
on the Decentralized Domestic Wastewater Reclamation System
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Abstract
The purpose of this study was to investigate applicability of pretreatment on the existing biological

treatment for domestic wastewater reclamation.

From Jar Tests, it was found that optimum dosage of coagulant was PAC 0.5mg/L and FeCl; 180mg/L
for urban sewage. In this study, PAC 0.5mg/L was selected considering sludge production and the amount
of coagulant required.

In a continuous experiment performed with combining chemical coagulation and biological treatment, a
considerable removal efficency was obtained in term of BOD, SS, T-N, T-P and ABS. When the raw sewage
was supplied into the pre-chamical treatment facility, the removal of BOD and SS was 48.3% and 81.1%.
However T-N removal was very low which means T-N consists of NH5-N mostly. T-P was almost completely
recluced by the chemical addition. The effluent BOD & SS was 57~76 and 21~43mg/L, which could
reduce the size of biological treatment facility. From the cost estimation pre-chemical treatment could save
around half of the area required for biological treatment with post ceagulation.

Key words: Decentralized treatment system, Domestic wastewater pre-chemical treatment, Stream

restoration, wastewater reclamation
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Fig. 1. Pilot scale experimental apparatus for chemical treatment.
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Fig. 2. Particle diameter distribution characteristic of urban
sewage.
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Fig. 3. Removal efficienies of BOD, SS and T-P to the change of
PAC dosage as chemical coagulant.
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Fig. 4. Removal efficienies of BOD, SS and T-P to the change of
FeCl, dosage as chemical coagulant.
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Fig. 5. Variations of BOD concentration after chemical and
biological treatments.
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Fig. 7. Variations of T-N concentration after chemical and
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Table 2. The experimental results of chemical treatment followed by biological treatment in a continuous feeding of raw water

Chemical treatment

Biological treatment

Totalremoval
ltems Raw water Treated water Removal Treated water Removal efficiency(%]
[mg/L] [mg/L] efficiency[%)] [mg/L] efficiency[%)]
Range Average Range Average Range  Average Range  Average  Average

BOD 118.0~1340 57.0~760 650 433~565 483 45~26.0 9.1 63.9~931 864 92.8
SS 157.0~1720 21.0~430 310 744~866 811 32~320 8.8 238~905 729 94.6
T-N 335~51.1 283~430 357 124~159 147 225~368 29.1 35~254 183 305
T-P 43~75 0.4~0.7 0.6 89.2~905 90.0 0.03~0.36 0.11 29.4~952 79.7 98.1
ABS 1.3~5.0 066~176 125 61.0~739 674 0.05~0.80 0.26 83~965 752 93.2

Table 3. Comparison of required area between pre-chemical treatment and chemical treatment after biological treatment

Items Unit  Retention time(min.)  Pre-chemical treatment(CBY)  post-chemical treatment(BC?)
The amount of water md3/d - 4,000
The collection tank m? 30 84 84
Chemical Rapid agitation me 5 14 14
sedimentation  Slow agitation me 20 56 56
tank Sedimentation me 30 84 84
Inflow BOD concentration mg/L - 57 ~76(65%) 118~134(126%)
in aeration tank
The amount of aeration tank m? - 325 630
in 0.8kgBOD/m® - d
The amount of sedimentation tank me 120 - 336
The total amount of volume m3 - 563 1,204
The required area m? - 112 230

Remark: 1) Chemical and biological treatment
2) Biological and chemical treatment
3) Average
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