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Abstract >> Hydrothermal carbonization (HTC) is an effective and environment
friendly technique; it possesses extensive potential towards producing high-en-
ergy density solid fuels. it is a carbonization method of thermochemical process
at a relatively low temperature (180-250C). It is reacted by water containing raw
material. However, the production and quality of solid fuels from HTC depends
upon several parameters; temperature, residence time, and pressure. This study
investigates the influence of operating parameters on solid fuel production dur-
ing HTC. Especially, when food waste was reacted for 2 hours, 4 hours, and 8
hours at 200C and 2.0-2.5 MPa, Data including heating value, proximate analy-
sis and water content was consequently collected and analyzed. It was found
that reaction temperature, residence time are the primary factors that influence
the HTC process.
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o], Wi Aol A A 2d3ke] «glo] ¥
= 2A7HA F sl wgto] WA S, 47hA
&= Aol ol4tatetart Ay sh= A7t
Ith. A=V Ee U8 FHE de8A7=
o 2= Al3}8HA (biochemical), 31314 (chemi-
cal), &-& & 3}8}4(thermochemical)FH 5o 3l

aL, o] FollM = defeha dehgnlo] FEE

3fj(slow pyrolysis), 1< QB 3(fast pyrolysis), &
4714 eksHE-S- (hydrothermal carbonization; HTC)
o] k", AL (pyrolysis)= AXE UARS i
2(400-800C)ell A TrA:A]7]= B o] m, Wi o
Ar7tdsenteS S Re 9ARE
At o2 #-2200-250C)ol| A Ets}A]7]= HH
o7 g3} "8 Z Ao ulg} Bio-char, Char-gas,
Char-liquid®] A4Ju]7} Trepa =], A eo] whe-e
L=o)| A<= Bio-char®] AJAJ5Fo] =11, =2 ¥hg 2=
o) A= Char-gas®] A3AJeko] Z7}15tcy (Table 1).
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Table 1. The Ratio of Bio-char, Char-gas and Char-liquid with
Reaction Temperature?

Mode Liquid Char Gas
1) Fast 75% 12% 13%
2) Intermediate 50% 20% 30%
3) Slow 30% 35% 35%
4) Gastification 5% 10% 85%

1)~500C, short hot vapour residence ~ 1s
2)~500C, short hot vapour residence ~ 10-20s
3)~400C, long vapour residence hrs—>weeks
4)~8007C, long vapour residence times
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Table 2. Moisture Content of Raw Samples

Htem Moisture content(%)
1 2 3
sample 1 64.51 65.43 65.29
sample 2 63.87 64.19 63.59
sample 3 67.34 66.48 67.15
sample 4 65.21 66.43 66.03
sample 5 62.56 63.08 62.89
average 64.94
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Fig. 1. Field Test Equipment for HTC Process. 1. Pre-heater,
2. HTC Reactor 3. Storage |, 4. Filter, 5. Dryer, 6. Storage2, 7.
Heat Exchanger
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Fig. 2. Reaction Temp. and Press. of HTC Reactor with 1
Supple Channels of Heat
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Fig. 3. Reaction Temp. and Press. of HTC Reactor with 2
Supple Channels of Heat Source.
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oA et AN wezzlo] uje AR 57
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TS A5k Table 30 LERHTE

Q4 RIEBRg 0 e 241271 1,000 kg
O 2RE °F 200 kg LPARES Ao, BESA|
2ho] T2 nPARS| Ykt SRS Fig 4
of Yebth. ZoflA Hizo]l B AR SE9t
e WRSAIZko] Z7lael Wt SRETe da
Sk RS R 2 Aol eAl gigkt
P AR LIS 2417 WhGAboll= Hat AL
At gFo] 6,225 keal/kg, 4A| 7toll+= 7,225 keal/kg,
8AIZFoll= 6,935 kealkgs YEFWHIAL Qlof HEGA]

Zro] Z7katell utet whagaol F7kstol WA

Table 3. The Condition of HTC Reaction

Item reaction reacti(:n reaction
time (hr) temp. (C) | press. (Mpa)
Sample 1 2 210.9 2.1
Sample 2 4 2153 22
Sample 3 8 212.5 2.1
Sample 4 2 210.2 2.0
Sample 5 2 209.7 2.1

* Sample 4 and 5 were the food waste with 1.5% vinyl component.
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Fig. 4. The Effect of Reaction Time on the Heating value and
Moisture Content of HTC Product

Table 4. Analysis results of SRF samples

Items Heating value (kcal/kg) Moisture

High Low content (%)

Sample 1 6,320 5,510 7.0
6,130 5,380 6.7

Sample 2 7,190 6,300 6.8
7,320 6,470 6.2

Sample 3 7,020 6,220 6.3
6,850 6,110 6.4

Sample 4 6,890 5,930 8.1
6,850 5,840 8.9

Sample 5 7,150 6,160 7.8
7,490 6,460 7.7

Average 6,858 5,991 7.13
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Table 5. Analysis results of flue gas before and after odor treat-
ment (ppb)

Components Before After
Benzene 728.0 6.0
Toluene 368.5 6.5

Ethylbenzene 55.0 0.0

m,p-Xylene 15.5 0.0
Styrene 349.5 0.0
0-Xylene 35.0 0.0
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Table 6. Energy Ratio Comparison of two process for produc-
ing high-energy density solid fuels

Heat
Items Reactor . Dryer
Input Energy| 500,000 | (-50,000) | 50,000
HTC Production 1,207,600
Process energy (6,038 kcal/kg)
Output energy / Input Energy=2.42
) Input energy 700,000
D r‘ylz;go Production 1,207,600
Process energy (6,038 kcal/kg)
Output energy / Input energy=1.72
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