Journal of the Korean Geo—Environmental Society ISSN 1598-0820
19(5): 5~12. (May 2018)  http://www.kges.or.kr DOI https://doi.org/10.14481/jkges.2018.19.5.5

rfol

gaxl A Asnv|=e] =g i3Sl e +xi2| ozl MxE S8

The Characteristics of Manufacture Filter Media for Water Treatment
Using Mixture Response with Ash and Food Waste
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ABSTRACT : The porosity formation by the addition of additives was found to be the highest in the case of aluminum powder 3%
and Ca(OH), 2% under the condition that strength was maintained. The optimum mixing ratio of the binder was shown to be the most
effective at (Ash+Food waste+clay):(water glasstcolloidal silica) 7:3, and the temperature response is most economical and effective
at 1,000C. The optimal mixing ratio is the strength in 30% of ash, 30% of clay and 10% of food waste, which is the effective
in non-point pollution water treatment. Filter media produced under optimal mixing conditions were analyzed as SiO, 65.8%, density
1.4 g/cms, porosity 25.6%, pH 9.8, and no hazardous substances were detected. As a result of the filtration of the water treatment,
the mean concentration of the filtered SS was 14.06 mg/(, and the removal efficiency of SS was 90%, the recovery rate of the reversal
is 97.1%. This enables the development of filter media considering economic efficiency and efficiency as well as the utilization of
waste resources, enabling high value added of waste resources.
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Table 1. Chemical composition analysis of ash (Unit : %)

Chemical material
e M Gi0, | K20 | CaO | Fes0s | ALO;
Composition
Fly ash 46.6 6.0 7.4 8.2 9.3
Bottom ash 433 44 10.7 | 15.8 14.1
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Fig. 1. TG & DTA curves of (a) Fly ash and (b) Bottom ash
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Fig. 2. TG & DTA curves of food waste of soybean
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Table 2. Manufacture factor and mixture rate for filter media
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Materials Mixture rate Mixture Dry ter.nperature Sintering 'temperature
(wt. %) rate time time
Ash 20~50
Clay 10~30
Food waste 10~30 7 80~100C, 700~ 1,100C
Aluminum powder 1~5
Ca(OH), 1~5 1~2hr Thr
Na,SiO; + Colloid silica - 3
Total 10

Table 3. Determination of applying water treatment filtration application

Indication State of sintering State of water condition Determination of water treatment application
© Strength in external pressure Strength maintenance after 10days Suitability
O Strength in external pressure Surface broken after 10days Incongruity
A External pressure surface broken Getting loose after 10days Incongruity
X Whole is broken in the external pressure - Incongruity
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Fig. 4. Lab scale test of nonpoint pollutant treatment
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Table 4. Mixture characteristics of materials rate and binder

Materials rate Binder rate
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(a) Before sintering

(b) After sintering

Fig. 5. SEM photographs of filter media (X1,000)

Table 6. Characteristics of materials rate

No. FA FA+BA BA C FW Strength
1 30 0 0 30 10 O
2 0 30 0 30 10 ©)
3 0 0 30 30 10 ©)
4 40 0 0 20 10 A
5 0 40 0 20 10 O
6 0 0 40 20 10 O
7 50 0 0 10 10 X
8 0 50 0 10 10 AN
9 0 0 50 10 10 A
10 40 0 0 10 20 x
11 0 40 0 10 20 x
12 0 0 40 10 20 x
13 30 0 0 20 20 X
14 0 30 0 20 20 A
15 0 0 30 20 20 A
16 20 0 0 30 20 A
17 0 20 0 30 20 O
18 0 0 20 30 20 O
19 20 0 0 20 30 x
20 0 20 0 20 30 x
21 0 0 20 20 30 X
22 30 0 0 10 30 X
23 0 30 0 10 30 X
24 0 0 30 10 30 X

Table 7. Chemical composition in filter media for waste water

treatment
Chemical
CMC 1 §i0, | ALOs | CaO | Fex05| K:0 | TiOs | MgO
composition (%)
Filter media 658 | 6.6 52 0.2 1.7 0.4 1.0

Table 8. Comparison of physicochemical properties

Items Unit Filter media
Density g/ em’ 1.4
Porosity % 25.6

pH - 9.8

cr' mg/{ N.D

Pb mg/¢ N.D

As mg/¢ N.D

CN mg/¢ N.D

Cd mg/{ N.D

Ag mg/{ N.D
Tetrachloroethylene mg/{ N.D
Trichloroethylene mg/{ N.D
Organophosphorous compound mg/l N.D

* N.D. : Not detected
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Fig. 6. The removal ratio according to the filtration time

Table 9. The filtration result of lab scale test about non—point pollutant treatment

Items Sampling time
Tme (min) 0 5 10 15 20 30 45 Ave.
Filtration concentration 1.95 42 5.4 14.1 192 252 2835 14.06
(mg/L as SS)
Removal ratio (%) 98.7 97.2 96.4 90.6 872 832 81.1 90.63
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Table 10. The back washing result of Lab scale test about non—point pollutant treatment

Items Sampling time
Tme (min) 0.5 1 1.5 2.0 2.5 3.0
Back washing concentration
21.3 17.0 8.8 2.3 1.1 0.9
(mg/L as SS)
Recovery ratio (%) 253 40.2 68.9 91.9 95.8 97.1
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Fig. 7. The recovery ratio according to the back washing
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