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Abstract : This Study is to into fuel using a torrefation reaction to food waste. When the fuel of
only food waste alone, fuel value is was performed at a ratio of sewage sludge constant attempts
to prevent low. Mixing ratios of food waste and sewage sludge, 10:0, 8:2, 6:4, 5:5. Regardless
mixing ratio, it was possible to confirm that decreases the moisture content of 10% or less at a

TCorresponding author
(E-mail: daewon@seoultech.ac.kr)

- 264 -



[\)
N
rel
A
Az
R
e

LBl =g

reaction temperature of 240°C or higher. As the ratio of the reaction temperature and the sewage

sludge is high, the fixed carbon content is increased. It was measured at up to 36%(mixing

ratios6:4, reaction temperature 270°C) from the initial 1.1%. From the reaction temperature 240°C

satisfied with 3000Kcal/Kg or more is a SRF criteria shows the calorific value. It was possible to

obtain a heating value that is increased from the raw sample approximately sextuple. As reaction

temperature is heightened, Van krevelen Diagram moved to the range of Lignite range. It was
possible to obtain high fuel ratio and 5,500Kcal/kg or less of a combustility index as the sewage

sludge mixing ratio becomes high. Increase the fixed carbon content, than those food waste alone

solid fuel into and improved fuel costs, it is necessary to ensure that the quality of the fuel is

improved.
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Table 1. Physicochemical characteristics of food waste and sewage sludge

Food waste sewage sludge
Moisture 77.1 83.4
) } Volatile matter 20.2 4.0
Proximate analysis (wt %) _
Fixed carbon 1.6 6.4
Ash 1.1 6.2
C 48.3 30.1
H 5.7 4.2
Elemental analysis (wt %) '
N 2.6 4.0
S 0.4 1.6
Note [1] Dry basis
g1
Condenser J
— Tedlar bag
—
—/
Thermometer J
)
—
Gas outlet j
——— —
B =) U E) Z)
Reactor
Condensate water

Electric furnace

Fig. 1. Lab-scale torrefaction reactor.
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Fig. 2. Moisture content of torrefied product
(Reaction time 60min, dry base)
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Table 2. Proximate analysis of torrefied product (Reaction time 60min, dry base)

wt % 180°C 210C 240°C 270C

Volatile matter 83.1 81.4 78.9 72.0

Food waste Fixed carbon 12.1 13.3 14.9 20.7
Ash 4.8 5.3 6.2 7.3

Volatile matter 84.3 78.6 73.4 55.7

Mix 8:2 Fixed carbon 12.1 12.3 16.6 30.9
Ash 3.6 9.1 10.0 13.4

Volatile matter 68.6 64.5 61.0 41.7

Mix 6:4 Fixed carbon 18.7 18.8 22.1 36.2
Ash 12.7 16.7 16.9 22.1

Volatile matter 57.8 54.7 52.6 41.2

Mix 5:5 Fixed carbon 22.6 24.1 25.7 334
Ash 19.6 21.2 21.7 25.4
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Table. 3 Proximate analysis of torrefied product (Reaction time 60min, dry base)

reaction

temperature ¢ H © N S

Raw 48.26 5.68 42.02 2.55 0.39

Food waste 240C 58.76 5.32 2543 3.90 0.48
270C 63.35 5.717 19.39 3.85 0.44

Raw 43.68 6.45 45.42 2.50 0.15

Mix 8:2 240C 46.31 6.29 35.07 2.55 0.08
270C 57.39 5.67 20.05 3.63 0.08

Raw 38.59 5.90 48.86 3.44 0.18

Mix 6:4 240°C 43.7 5.74 30.60 3.35 0.29
270C 49.89 5.19 18.65 4.05 0.27

Raw 40.59 6.01 44.89 4.61 0.22

Mix 5:5 240C 42.20 5.88 25.61 4.76 0.42
270C 47.17 5.50 16.66 5.40 0.40
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Fig. 3. Heating value of torrefied product
(Reaction time 60min, dry base).
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Fig. 4. FT-IR graph of torrefied product by
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product (dry base)
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