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ABSTRACT : In this study, by using a Effective Microorganisms Brewing Cycle, it confirmed the purification effect of pollutants
that are adsorbed on the basins stench removal and retarding soil. On the basis of on-site application test, a soil decontamination
system will be suggested. Using a Effective Microorganisms Brewing Cycle, the odor concentration is reduced 2.5 times than that
of natural purification treatment method. It was measured and found that the quality of the pore water discharged from the soil is
improved. In addition, it was found that a composite of copper and lead with the fermentation microorganisms adsorbed on soil
particles from the surface of the stirred experiments lagoon mixed soil is reduced to 65% and 66%, respectively, The TPH organic
component was confirmed that the reduction effect of 85%. Restoration of reservoir contaminated soils using the effective microorganism
brewing cycle needs to be more developed and implemented as a long-term purification system. This study may be a good reference
of developing more complete microorganism brewing system which will efficiently reduce the odor and soil contamination based on
optimal stirring and mixing ratio of the compound solutions and contaminated soils in reservoir.
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(b) Hydrogen sulfide (H2S)

(d) Dimethyl sulfide (CHz—S—CHa)
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c) Methyl mercaptan (CH;—SH)

(d) Dimethyl disulfide (CH;—S—S—CHjs)

Fig. 1. Chemical molecular formula of industrial odor

Table 1, Chemical property of malodor material

vaoi | Cromkal | Mol | oty | UL soaity ol

S ) (©) (ppm)
Ammonia NH; 17 0.817 (L) -77.7 -33.4 Water (520 g/L)**, alcohol ether 25
Methyl mercaptan CHsSH 48 0.806 -123.0 5.95 Water (24 g/L)* 0.5
Sulfuric hydrate Ha.S 34 0.96 (L) -85.0 -60.1 Water (4 g/L)* 10
Sulfuric methyl (CHs)2S 62 0.846 -98.3 37.3 Water (20 g/L)* -
Dimethyldisulfide (CHs).S 94 1.057 -85.0 110.0 - -
Trimethylamine (CH;);N 59 0.662 -117.0 2.0 Water, Alcohol -
Acetaldehyde CH;CHO 44 0.788 -123.5 21.0 Water, Alcohol 100
Styrene CsHs 104 0.909 -31.0 145.5 Alcohol, Ether, Acetone 100

* AAGIH (American Association of Governmental Industrial Hygienists)

** Solubility in water at 20°C
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Table 2. Physical property for soil in water retention basin

Wn Atterberg limits (%) Grain size distribution %, finer than COD DO
No- | USCS (%) G LL PI 0.002 mm | 0.075 mm | 0425 mm | 200 mm | (mgL) | (mgL)
1 ML 1282 | 247 374 11.40 12.4 83.5 100 100
2 ML 136.4 2.45 435 13.25 13.3 85.0 99.5 100 A 7
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Fig. 2. TD-GC/MS test result for soil in water retention basin
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Table 3. Expected chemical compound for the soil in water retention

basin sample

No. Retention time | Expected chemical | Probability Area
(min) compound (%) (%)

1 223 Methanethiol 86 4.16
2 243 Methane, Thiobis 74 1.49
3 2.49 Carbon disulfide 72 1.28
4 3.44 Thiophene 93 2.68
5 4.80 Dimethy! disulfide 93 1.40
6 11.47 Dimethyl trisulfide 96 0.30

Table 4, Heavy metal contained of soil in water retention basin

Concentration (mg/L) Criteria*
Contaminant . .
Site 1 | Site 2 | Site 3 | (river, reservoir, mg/L)

Cu 16.61 595 | 415177 500
Zn 2,148 1,740 6,626 600
Ni 689 148 921 200
Cd 5.38 3.58 12.71 10
Pb 0.380 364 3.101 400
Hg 9.143 0.59 2.189 10
As 0.004 5.57 0.002 50
TPH 11,024 22 5,874 800

* The worrisome level of soil contamination prescribed in article 1-5
~ . . . d
of the soil environmental conservation enforcement rule, 2™ area
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Table 5. Reduction effect of odor after treatment with using EMBC in the stream

. Complex odor (time)
Situation — — Reduction ratio (%) Remark
Before mixing After mixing

1-1 20 5 75
1-2 20 4 80

Site 1 Monitoring after 24 days
1-3 44 5 89
1-4 28 5 83
2-1 14 5 64
2-2 10 3 70

Site 2 Monitoring after 20 days
2-3 10 4 60
2-4 11 4 65
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Table 6. Worrisome level of heavy metals by soil environmental conservation enforcement rule (Ministry of Environment, 2015)

Concentration of heavy metals and TPH (mg/kg)
Level Remark
Cu ZN Ni Pb TPH
1* area 150 300 100 200 1,000 Farmland
2" area 500 600 200 400 1,000 River, Reservoir
3 area 2,000 2,000 500 700 1,000 Factory
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Table 7. Cost for manufacture of complete ferment

Division Mixing ratio (L) Unit cost (KRW) Remark
Complete ferment 1.0 1,500 5
15,000~ 20,000 won/m
Supply water 20.0 870
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