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ABSTRACT: The technology for hydrothermal reaction of organic waste is one of the promising process
to improve energy efficiency of biomass waste recycling system since moisture contents of treated biomass
could be reduced at 40% or less than by dehydration processes, For these reasons, many parts of the world
are interested in hydrothermal reaction of organic waste, In this paper, drying performances were evaluated
with and without hydrothermal reaction of organic wastes which are sewage sludge and food wastes, For
the hydrothermal reaction, organic wastes were treated at 200°C for lhr, Drying time of treated organic
waste by hydrothermal reaction was reduced. In case of food waste drying at 100C, drying time of treated
wasted was reduced more 52, 9% than non—treated, Hence, drying performances of sewage sludge and food
wastes should be improved by hydrothermal reaction, Drying rates of treated wastes were considerably
increased at preheat period of drying characteristic curve as followings; at 80C sludge as 148%, 100C
sewage sludge as 151%, 80°C food waste as 209%, 100C food waste as 366%, It means the surface area
of treated wastes could be increased with destruction of cell membrane by hydrothermal reaction, However,
the designer and operator of drying process should be careful, since enhanced drying rate cause the extension

the decreasing drying period,
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Fig. 1. Variations of moisture ratio according to time at sewage sludge drying.
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Fig. 2. Variations of moisture ratio according to time at food waste drying.
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Fig. 3. Comparison of drying characteristic curve between raw and HIC sewage sludge

3.E-02

3.E-02

dMR/dt (sec)

® Raw_Sludge_80°C
O HTC_Sludge_80°C
® Raw_Sludge_100°C
U HTC Sludge 100°C

0.2

0.4

0.8 1

0.6

Moisture ratio (MR)

Fig. 4. Comparison of drying characteristic curve between raw and HIC food waste
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Table 1. Drying rate according to drying characteristics curve at sewage sludges drying

MR saeiien Drying rate of Sewage sludges (g/hr)
Raw_80°C HTC 80°C Raw_100°C HTC 100°C
(Prelﬁg;oﬁiriod) 1.66 1.34 1.10 0.98
(cOngéagr;Ogirio@ 1.85 2.09 0.99 0.99
(Decreas(,)ifgwsjiod 1) 3.18 3.81 1.64 1.62
(Decreagi.j;g.e(r)iod on ) 14,26 10.67 11,96 10.53

Table 2. Drying rate according to drying characteristics curve at food wastes

MR section Drying rate of Food wastes (g/hr)
Raw_80TC HTC 80C Raw_100C HTC 100°C
1.0~0.8
: ) 1.49 1.32 1.02 0.98
(Preheat period) ’ ’ ) ’
0.8~0.4
: i 1.54 1.42 1,19 0.79
(Constant period) : : : :
0.4~0.2
: ) 2.65 2.14 2.50 1,19
(Decreasing period 1% ) :
0.2~0.0
; ’ n 1 16.2 10.4 1
(Decreasing period 2™ ) 5.38 6.28 0.46 3.57
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Table 3. Effect of hydrothermal carbonization on sewage sludges

L Sewage sludges
Objectives Raw Hydrothermal carbonized
Proximate Moisture 78.35+0.08 72.04%0.86
analysis Volatile matter 11.83%0.06 12.97%0.37
(Wt%, on wet Fixed carbon 1.4940.01 1.56+0.04
basis) Ash 8.33%0.04 13,4410, 46
Elementary C 35.57+0,39 35.61%£1,10
analysis H 5.26%0.01 4.58%+0,02
(wt%, on dry ) 23.43%0.15 14.84%0.70
basis) N 5.93%0.11 4.34%0.35
S 0.19%0.27 0.,28%+0.39
High heat value
(keal/kg, on dry basis) 3,898.92+7.89 3,796.031+108.91

Table 4. Effect of hydrothermal carbonization on food wastes

Obfesiives Food wastes
Raw Hydrothermal carbonized

Proximate Moisture 80.56%1 52 61.23%0.42
analysis Volatile matter 13,8241 37 26.62%0.27
(Wt%, on wet Fixed carbon 1,59£0.15 5.8710.13
basis) Ash 4.02%0,09 6.28+0.07
Elementary C 50.65%+2.30 60.67+0.18
analysis H 7.22£0.30 7.46%0.22
(wi%, on dry ) 31,73%£2.23 15,21%+0.73
T N 3.90%+0,43 3.380.19

basis) - .

S N.D_’k N.D. *

High heat value
(keal/kg, on dry basis) 5,432.61£57.15 7,177.63133.03

*N.D, : Non detectable
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