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ABSTRACT: As of 2020, 139,753 tons/day of livestock manure is generated. Most of the livestock manure is made of
compost(75.3%) and Liquor(11.7%) and is spread on farmland. The compost and Liquor of these livestock manure are
the main causes of water pollution. Therefore, it is necessary to convert livestock manure into energy. For this reason,
hydrothermal carbonization technology was applied to evaluate the physical and chemical properties. Among livestock
manure, cow manure was used. Through hydrothermal carbonization, it was confirmed that the HHV (Kcal/kg) of 3,101
kcal/kg of raw material rises to more than about 3,800 kcal/kg at 220°C or higher. This result was judged to be influenced
by carbonization through a clear trend of decrease in O/C and H/C ratios. As a result, the value of Bio-SRF was evaluated

through hydrothermal carbonization of cow manure, and All other items except for chlorine showed satisfactory results.
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Fig. 1. Scheme of HTC reactor and operation condition.
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Table 1. Physico-chemical Properties according to HTC Reaction Temperature

ltems Contents Caw manure 180°C 200°C 220°C 240°C
Moisture 74.1 0.9 0.41 1.54 0.16

Proximate analysis* Volatile 16.9 84.6 85.40 87.10 85.02
(Wt%o) Fixed-C 43 9.4 5.03 6.06 8.22
Ash 4.7 5.1 9.16 5.30 6.61

Carbon 35.1 36.2 37.9 46.9 50.4
. Hydrogen 3.95 4.0 3.9 472 443
E(fr‘:egz'i;”igs Oxygen 313 313 27 23.1 157
Nitrogen 3.58 3.6 2.64 3.55 424

Sulphur 0.12 0.1 0.04 0.06 0.00
NDF 67.8 59.7 57.0 52.7 49.8

ADF 59.2 56.4 542 483 454

LHV (kcal/kg) 3,101.0 3,341.4 3,424.5 3,804.4 3,794.1

NDF = cellulose + hemicellulose + lignin, ADF = cellulose + lignin

HHV = Higher Heating Value

Table 2. Comparison of Caw Manure with Quality Standards for Bio-SRF

AlES=E Standard for Bio-SRF Bio-SRF of HTC(220°C)
Moisture (wt %) <10 1.54
Lower Heating Value (kcal/kg) > 3,000 3,804.4
Ash (wt %) <15 53
Chlorine (wt %) <05 0.9
Sulfur (wt %) < 0.6 0.4
Hg < 0.6 0
N al Cd <5.0 0.5
eavy metals
(me/ke) Pb < 100 44
As <50 1.2
Cr < 70.0 17.8
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Fig. 2. Particle size distribution according to HTC reaction temperature.
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Fig. 3. Elemental contents of solid sample reacted according to HTC reaction temperature.
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