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ABSTRACT: The objective of this study was to investigate feasibility of semi—dry anaerobic digestion using
dairy cattle manure and to evaluate solidified fuel value of semi—dry anaerobic digestate, To evaluate semi—dry
anaerobic digestion using dairy cattle manure, 950 mL bottle type anaerobic reactor was set in the constant
temperature room maintained at 35°C. To produce anaerobic digestate for making solidified fuel, acrylic
cylindrical anaerobic digester(1,000 mm width X 450 mm height) was set in the constant room temperature
to carry out batch test of semi—dry anaerobic digestion using same dairy cattle manure, Moisture content
of dairy cattle manure and inoculum solution for anaerobic digestion were 80.64% and 96,83%, respectively.
The dairy cattle manure and the inoculum solution was mixed by 1:1 ratio(v/v) for anaerobic digestion,
Water content and VS/TS(Volatile Solids/Total Solids) of mixture of substrate and inoculum were 89,74%
and 83,35%, respectively. In case of non—inoculated anaerobic digester, the biogas was not produced, By
the semi—dry anaerobic digestion, the calorific value of the digestate was reduced by 20% compare to fresh
dairy cattle manure, In other hand, ash content increased from 15% to 18.4%. The contents of Cr, Pb,
Cd and S of pellet produced from anaerobically digested dairy cattle manure were not against the standard
regulation for livestock manure solidified fuel, Therefore, it can be used as fuel that anaerobic digestate

produced after semi—dry anaerobic digestion using dairy cattle manure,
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1. Reactor 2, Sealant 3, Gas bag
4. Cab of reactor 5, Control valve

Table 1. Characteristics of cow manure and inoculum

ltem Water Volatile

content (%) solid (%)
Dairy cattle manure 80.64 88.48
Dairy manure 1,0 + Inoculum 1,0 89.74 83.35
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Fig. 1. Schematic diagram of experimental anaerobic batch digestor
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Fig. 2. Schematic diagram of experimental
apparatuses for making solidified fuel
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Fig. 3. Variation of cumulative biogas production by inoculum
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Table 2. Change in contents of dairy cattle manure by anaerobic digestion
Parameters Dairy cattle manure Anaerobically digested manure Sawdust
T-N (%) 0.45 0.41 0.061
T-P (%) 0.16 0.16 0.034
T-K (%) 0.21 0.22 0,020
OM (%) 19,23 7.08 99.28
As (mg/kg) - - -
Cd (mg/kg) - - -
Hg (mg/kg) - - -
Pb (mg/kg) - 3.14 -
Cr (mg/kg) 0.56 1.86 0.78
Cu (mg/kg) 8.61 2.87 1.17
Ni (mg/kg) 1.74 0.91 -
7n (mg/kg) 30.49 67.87 5.07
E. coli O157:H7 ND ND ND
Salmonella spp. ND ND ND
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Table 3. Characteristics of cattle manure and AD waste

[tem pH VS(%) C(%) H(%) N(%) S(%)
Dairy cattle manure 8.21 85.32 42 .74 5.73 2.22 0.65
AD waste(dairy cattle manure) 7.32 68.56 41.12 5.74 2.24 0.62

Table 4. Effect on fuel properties of anaerobically digested cattle manure by mixing sawdust

[tem Water content (%) Specific gravity (kg/m’, DM)  Calorific value (kcal /kg)
AD waste(dairy cattle manure) 76.8 244 1,626
AD waste + Sawdust 64.6 185 2,512
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Table 5. Change of calorific value of dairy cattle manure by adding sawdust

ltem Calorific value (kcal/kg)
AD waste (Dairy cattle manure) 2,850
Dairy cattle manure + sawdust 3,419

Surface Cross—section Fragment

Fig. 4. Micrographs of solidified fuel made of dairy cattle manure (x40)
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DM : Dairy cattle manure, CDM : Compressed dairy cattle manure, DCMSF : Dairy cattle manure solidified
fuel mixed with sawdust, ADDCM : Anaerobically digested dairy cattle manure, ADDCMSF : Anaerobically digested

dairy cattle manure solidified fuel mixed with sawdust,

HM : Hanwoo manure, CHM: Compressed Hanwoo manure, SD : Sawdust

Fig. 5. Content of regulated elements of livestock manure solidified fuel
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Table 6. Characteristics of livestock manure solidified fuel

Parameters Hg (mg/kg) Ash (%) Water content (%)
Regulation <1.20 {30 <20
DM N.D 15.0 <20
CDM N.D 14.3 <20
DCMSF N.D 15.2 <20
ADDCM N.D 18.4 <20
ADDCMSF N.D 18.8 <20
HM N.D 16.3 <20
CHM N.D 15.5 <20
SD N.D 0.3 <20

DM : Dairy cattle manure, CDM : Compressed dairy cattle manure, DCMSF . Dairy cattle manure solidified fuel mixed with

sawdust, ADDCM :

Anaerobically digested dairy cattle manure, ADDCMSF :

Anaerobically digested dairy cattle manure

solidified fuel mixed with sawdust, HM : Hanwoo manure, CHM: Compressed Hanwoo manure, SD . Sawdust
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