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Physical and Chemical Analysis of Organic Wastes for the
Establishment of Total Management System
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ABSTRACT

Organic waste, which is defined as wastes derived from various biological organisms that
contain more than 40% of organic materials, is generated about 100 million tons per year in
Korea. These organic wastes are now controlled by several governmental entities, under
different rules and regulations, leading to the improper management and inefficient treatment.
Therefore, integrated management system is primarily needed for the efficient recycling of
organic waste.

In this study, six kinds of organic wastes, which are food waste, sludges(sewage, waste water,
night soil), animal excreta, animals and plants residues, and three kinds of recycling
by—products (compost, feed, anaerobic digestion by—products) made of organic wastes, were
analyzed for their physical and chemical characteristics. On the basis of this result, a possibility

for the efficient recycling of organic waste was investigated.

Keywords : Organic waste, integrated management system, animal excreta, animals and plants
residues
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[Table1] Analysis Parameters of Organic Wastes and Recycling By-Product

Samples Anglyuoal Analytical Characteristics
Times
Food Content of Water, Organic, Ash, Content of Adulteration,
waste 4 Elements (C,H,0O,N,S), Caloric value, pH, NaCl. C/N, OM/N,
Potassium, sCOD, TOC
Sewade Content of Water, Organic, Ash, Content of Adulteration,
ad ge 3 Elements (C,H,O,N,S), Caloric value, pH, NaCl. C/N, OM/N,
9 Potassium, sCOD, TOC
Wastewater Content of Water, Organic, Ash, Content of Adulteration,
. sludae 1 Elements (C,H,0O,N,S), Caloric value, pH, NaCl. C/N, OM/N,
Organic 9 Potassium, sCOD, TOC
wastes Night soil Content of Water, Organic, Ash, Content of Adulteration,
S?U o 1 Elements (C,H,O,N,S), Caloric value, pH, NaCl. C/N, OM/N,
9 Potassium, sCOD, TOC
Animal Content of Water, Organic, Ash, Content of Adulteration,
manure 1 Elements (C,H,0O,N,S), Caloric value, pH, NaCl. C/N, OM/N,
Potassium, sCOD, TOC
Animals and Content of Water, Organic, Ash, Content of Adulteration,
plants 1 Elements (C,H,0,N,S), Caloric value, pH, NaCl. C/N, OM/N,
residue Potassium, sCOD, TOC
Content of Water, Organic, Ash, Elements(C,H,ON,S),
Compost 1 Caloric value, pH NaCl,C/N,OM/N,Potassium, Heavy metal,
Content of Adulteration,, Colon bacillus, Salmonella spp
Crude protein, Crude fat, Crude fiber, Crude ash, Content of
Feed 4 water, Content of Adulteration, NaCl, Heavy metal, Total
B bacteria, Colon bacillus,, Anaerobic bacteria,, E. Coli 0157,
y Salmonella spp., Listeria monocytogenes
Products = Liquefied fertilizer : Content of Water, Organic, Ash,
Elements
Anaerobic (C,HON,S), Caloric value, pH, NaCl, C/N, OM/N,
digestion 4 Potassium, Heavy metal, sCOD, TOC, Colon bacillus,,
by—products Salmonella spp.
= Biogas : Content of water, Production and Rate,
Composition and Ratio (%), Temperature, Caloric value
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[Table2] A Result of Analysis of Heavy Metal Content in Organic Wastes
=+ = Cu Pb Cr Cd Hg As Zn Ni
Food waste™ 16.45 | 1.58 4.65 0.37 0.04 2.06 | 37.68 | 1.67
Sewage sludge” 9445 | 161.1 | 491.9 | 6.66 0.66 5.62 |1,342.3| 110.2
Wastewater sludge 209.1 107.8 [1,491.3| 3.22 0.20 13.01 599.5 | 150.2
Nightsoil sludge 640.2 | 100.0 | 421.1 7.20 0.08 8.23 |1,361.5| 78.60
Animal manure 513.2 | 4.10 | 25.50 | 0.80 0.10 0.30 | 196.2 | 5.70
Animals & plants residue 392.9 | 105.8 | 45.02 1.74 0.19 1.58 244.7 | 10.09
= 1 average of 4 season , * @ average of 3 season
[Table3] Characteristics of the Organic Wastes
, Heating
e | T o | o | |22 67 | ke
W.B. | D.B. W.B.) DB. | "5
Food waste™ 79.92 | 14.89 | 78.16 | 5.16 | 20.25| 13.71 | 1.10 | 4.35 | 0.39 | 4,655
Sewage sludge” | 79.49 | 9.20 451 111.20/10.20 | 10.96 | 0.20 | 7.10 [1.74| 2,648
Wastewater sludge| 80.80 | 11.34 | 59.05 | 7.86 | 16.13 | 15.42 | 0.20 | 6.52 |2.09 | 3,274
Nightsoil sludge 77.0 | 14.02 | 62.0 |8.98 | 14.07 | 9.07 | 0.21 6.11 | 0.42| 4,170
Animal manure 77.50 | 15.90 | 69.91 | 6.57 | 17.96 | 12.23 | 0.61 7.92 |0.21| 3,818
e | 69.04 | 21.53 | 79.16 | .06 | 31.76 | 16.81 | 0.55 | 6.15 |0.23 | 3,966
= 1 average of 4 season , * : average of 3 season, W.B. : Wet base , D.B. : Dry base
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[Fig.9] Water and organic matter content of recycling by—product.
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[Table4] A Result of Analysis of Heavy Metal Contained in Recycling By-products

Parameters Cu Pb Cr Cd Hg As Zn Ni
Animal manure(swine) | 104.5 | 73.00 | 9.67 | N.D. | 0.02 | 6.92 | 271.2 | 8.93
Mixture 95.47 | 21.75 | 8.70 0.80 0.08 | 12.44 | 245.0 | 6.63
Compost | Animal manure(Fowl) | 69.97 | 1.50 N.D. 0.60 0.06 7.50 | 255.8 | 6.37
Food waste 21.77 | 20.70 | 57.80 | N.D. 0.05 2.85 | 56.60 | 6.55
Casting 119.07 | 85.65 | 27.70 | 0.80 0.06 | 13.43 |401.87| 0.95
Dryness 13.28 | 1.35 3.44 0.36 0.02 1.73 | 63.39 | 1.19
Feed Wetness 40.40 | 9.93 | 19.63 | 1.14 0.02 1.06 |107.35| 3.36
Liquefied fertilizer 55.85 | 15.01 | 10.93 | 1.25 0.03 N.D. | 146.4 | N.D.
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[Table5] Characteristics of the Recycling By—product
Water| Organic NaCl .0 K0
Parameters conte| _content Ash |OM/N| C/N (%, pH . 28 o2
nt |W.B.| D.B. W.B). (%,0.B.) | (%,D.B.)
Animal 15 97135 80| 72.38 | 43.83 [46.07 | 26.73 | 0.43 | 7.43 | 0.33 1.57
manure (swine)
Mixture 51.17|24.07|52.51 | 24.77 {20.09 | 16.92 | 1.19 8.55 0.08 2.63
Compost Animal
51.33129.53(60.64(19.13(24.21]16.13 | 0.43 8.22 0.07 3.82
manure (Fowl)
Food waste |35.87(49.77|78.07|14.37|34.32|18.12 | 1.21 6.43 0.42 0.53
Casting 39.53(13.03|22.52|47.43| 9.55 | 27.13 | 0.26 6.24 0.04 0.23
Water|  Organic E.Coli | Salmonell
Parameters conte| content Ash | C.P. | C.F. | C.Fi. 0;1%% 220% Listeria
nt [W.B.|D.B. -
Foed Dryness 21.75156.87|72.20|21.39|19.58| 6.85 | 12.91 N.D. N.D. N.D.
Wetness 69.12|21.76|70.77| 9.13 | 6.28 | 3.23 5.32 N.D. N.D. N.D.
Gas composition (%) NaCl
P20s K20
OO
Parameters CH CO, S NHs C/N \Ev/é) pH (%.D.B.) | (%.0.8.)
Anaerobic LB|ogf§sd 54.02 | 41.05 0.12 0.02 -
digestion Iquetie - 10.67 | 3.75 | 8.01 0.58 3.42
fertilizer

W.B. : Wet base, D.B. : Dry base, C.P. : Crude protein, C.F. : Crude fat, C.Fi. : Crude fiber
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