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Composting Characteristics of Food Waste - Poultry Manure

Mixture Inoculated with Effective Microorganisms
Hong, Jihyung and Park, Keumjoo
Dept. of Industrial Machinery Engineering, Sunchon National University

Summary

This study investigated the evaluation of maturity, stability, nutrient and heavy metal from
rotating drum composter of food waste amended with poultry manure composting inoculated with
effective microorganisms (EM). Composting were performed for the first, drying reactor(15m’) 3
hours and the second, composting reactor (30m®) 24 hours, and parameters monitored this period
included moisture content, NaCl, pH, electrical conductivity (EC), C/N ratio, organic matter(OM),
nutrient content and heavy metal. Changes in compost temperature during composting were
maintained constantly in the range of 60~80°C using firewood boiler (450 MJ/h). We examined
physicochemical parameters and heavy metals in order to assess their effectiveness as stability and
maturity, nutrient and harmful indicators such as seed germination rate<60%, potassium 1>%, dm
and NaCl>1%, dm at the end of the final compost. The finished compost obtained after
decomposition phase at the end of the 2nd composter could not be utilized for land improvement
or reclamation.

(Key words : Biomass, Food waste, Manure, Effective microorganisms, Maturity, Stability, Co-

composting)
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Fig 1. Main phase of the composting inoculated with EM process.
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Table 1. Physicochemical properties of Fw, Pm, IF, and MC
pH MC Na(Cl T-C T-N C/N EC
(=) (%, wb) | (%, db) | (%, db) | (%, ddb) (-) (dS/m)
Fw; 5.3 70.9 0.46 12.8 1.2 11 23.8
Fw; 54 71.5 0.48 12.9 1.3 10 28.5
Fw; 5.7 60.4 0.70 17.3 1.7 10 29.8
Pm; 7.9 723 0.56 9.8 1.8 338
Pm; 7.5 75.1 0.50 104 1.6 29.0
Pm; 7.5 75.2 0.44 10.1 1.6 30.6
IFR,; 6.1 634 0.99 15.8 1.3 12 243
IFR; 6.2 73.0 0.44 12.8 1.6 8 324
IFR; 6.7 73.8 0.56 11.1 1.6 7 329
MCR; 5.6 59 1.5 372 43 9 40.1
MCR; 5.5 5.8 1.5 40.1 6.4 6 49.2
MCR; 55 7.1 14 39.8 43 9 579
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Fig. 2. Drying reactor is presented on the left and composting reactor is shown on the

right side.
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Table 2. Nutrient and heavy metal contents of the mature compost

Property MCR, MCR: MCR3
OM (%, dm) 64.2 69.2 68.7
Total-C  » 372 40.1 39.8
Total-N  » 43 64 43
P,0s " 2.7 1.2 2.8
KO " 1.2 1.5 1.5
CaO ” 11.1 145 114
MgO » 0.4 0.8 0.7
Cd (mg/kg) tr tr tr
Hg tr tr tr
As 7 tr tr tr
Cu 7 17 25 28
Zn 7 69 105 106
Pb 7 4 23 30
*1r: frace.
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kg 2 F(Pb)<150 mgkgo| L, IE (NaCl) 3

Y, 5% e ofw
mlo [ ol Mz

Table 3. Stability indices of the mature compost

MCR, MCR;, MCR; Average
Germination Rate (GR : %) 40 53 77 57
Respiration Index (RI: O, mg/gVShr) 0.14~0.40 0.15~0.44 0.18~0.42 0.42
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Table 4. Main physicochemical properties of the finished compost after rotating drum
composting of food waste amended with poultry manure inoculated with EM

Property Standard Finished compost Remark
Nitrogen (%, dm) >1 43 6.4 43 Hong et al., 1999
Phosphate (%, dm) >] 2.7 1.2 2.8 ”
Potassium (%, dm) <1 12 1.5 1.5 ”

Organic matter (%, dm) >60 64 69 69 KS
OM/N <50 15 11 16 "

As (mg/kg) <50 tr tr tr »

Cd (mg/kg) <5 tr r tr 4

Hg (mg/kg) <2 tr tr tr ”

Pb (mg/kg) <150 4 23 30 n

Zn (mg/kg) <900 69 105 106 ”

Cu (mg/kg) <500 17 25 28 »

GR (%) >60 40 53 77 Epstein, 1997
RI (O, mg/gVShr) <1.5 0.4 04 0.4 ”

C/N (—) <20 9 6 9 KS

NaCl(%,dm) <1 1.6 1.5 14 ”

2F<1.0%dm, F71EH AHix w50 TLE G %
A=t +
e AER T SAE2YH g AREY IY
A

2 A% At Table 49 SUPAKSFA A LojA AEHuE Bord, AEFFAS
CEEAER, 200000 2ARETH RF F} @ GEFE 5 #A7h AT Ag) f3
9 Bobg 60% oleh ¥ Ao HuA sz PRk A 40 AEA
Az AHgo] Erhsstgich o sAzeslst ARERE HulE AT
A, =u3A : ¢

e AEMA SRR, 4247 & 2 A o
) AGARE =Hulalste] o) g /A 3, ZE] ARl 12%dm ol R FETE
golul, ZE AH %, 5 /), €2 P 7} 14% dm O} Fo2A FAYR Aoz
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