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A Study on the Development of Drainage Pretreatment System for
Food Waste Drainage to Reduce Sewage Treatment Plant Loads
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Abstract Currently, the segregation of food waste before discarding is prevalent in Korea, a process
wherein the residents have complained of odor and discomfort. Disposers have therefore been
introduced to overcome this problem. The domestic standard for disposal requires that less than 20% of
solids by weight be discharged to the sewer, and more than 80% should be recovered. However, there
is a problem with the direct input of solids into the sewage system, which results in sewage clogging
and backflow, odor, and overloading of the sewage treatment plant. In the current study, we developed
a food waste drainage pretreatment system by installing a centrifugal screw device for the solid-liquid
separation of food pulverized by a disposer at home and a Nano Bubble device for reducing the sewage
load. The recovery rate of solids from the centrifugal screw device was about 96.6%. The desorbed liquid
was transferred to the rear and treated with a Nano Bubble device, resulting in a reduction rate of
approximately 68.9% of COD and about 85.0% of SS compared to the raw material. We believe the
results of this study can be used as basic data for reducing the sewage treatment plant loads through
improved water quality and for operation management and sewage maintenance project guidelines. We
also expect the data to be applied for establishing co-residential complex construction guidelines and

management measures in the future.
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Fig. 1. Schematic Blueprint of the Drainage
Pretreatment System
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Table 1. Recipe of Food waste typical sample

Division Weight (g) Ingredients (g)
Grains 80+15 Rice (80)
Cabbage (40)
Potato (100)
Vegetables 250430
Onion (100)
Radish (10)
Apple (35)
Fruits 70£15 pee
Orang (35)
Meat (25)
Fish & Meat 100£15
Fish (75)

1) Control the average moisture content to the (80+5)% range
and use within 24 hours of preparation
2) Meat is for pork, fish is for mackerel

SAEAY7] AR B2 10 1 HER FYoto
Eq. (D} Zo] IFE 3¢S BAst90H, g9
42L& pH, COD, BOD, TOC, T-N, T-P, Cl, TSS,
TS, YIS BAN519 .

ik |

a
—X
b 100

Where, S Solid capture efficiency, a denotes

S @

Weight of recovered solids, b denotes Weight of
solids in food waste injected
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Fig. 2. The picture of device installation for
Drainage Pretreatment System
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Fig. 3. The picture of parts of Drainage Pretreatment
System
(a) Centrifugal Screw Device (b) Nano Bubble Device
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Table 2. Effects of Food waste typical sample solids
capture efficiency

Moisture Moisture | Recovery
M?Sh Initial Content of Recos"ered Content of| Rate of
Size Input Solids
() ® Food waste| ® Solids Solids
(%) ) %)
0.3 3,000 68.74 2,072 64.97 77.4
0.5 3,000 69.01 1,998 64.53 76.22

Table 3. Analysis of Food waste typical sample
desorption sample solution analysis

Type Analysis Value (mg/L)
0.3 mm 0.5 mm
pH 5.89 6.09
COD 15,433.3 16,233.3
BOD 23,760.7 19,500.7
TOC 12,364.5 12,224.5
T-N 572.25 1,286.12
T-P 142.012 287.755
Cl 187.8 175.8
TSS 15,900 18,300
TS 42,100 44,500
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Fig. 4. Analysis of 0.3 mm mesh screen grain size of
the Drainage Pretreatment System
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Fig. 5. Analysis of 0.5 mm mesh screen grain size of
the Drainage Pretreatment System
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Table 4. Effects of Food waste solids capture efficiency

-, Moisture Moisture
Initial Recovered Recovery
Content of . Content of .
Input Solids " Rate of Solids
® Food waste ® Solids ©)
%) %)
500 64.96 609 72.21 96.61
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Table 5. Comparison of Food waste COD and SS
Concentration by region

(Unit : mg/L)
Pre-
Type treatment | B city A city D city S city
(@ (b) System
COD 670 62,581.25| 39,775 | 87,500 | 12,356
SS 150 - 31,806 - 19,199
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Qm 2000
£
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© @ 5
2 § 500
o
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Reaction Time (min)

Fig. 7. TCODcr Concentration improvement according
to reaction time of Nano Bubble device

operation
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