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PRODUCING LIQUID FUEL FROM ORGANIC WASTE UNDER
HIGH PRESSURE AND TEMPERATURE CONDITIONS

Thanes Utistham, Pathomporn Pulsawad, Wirachai Soontornrangson,
Sophon Prohmsuwan and Manoo Boonsae

ABSTRACT

An increase of municipal solid waste has significantly adversely impacted on
both management and environment issues. One of the several methods is to turn the
huge amount of waste into energy in order to address the problematic issues and to be
gained as power source. However, the condition in which the system can function
properly must be extremely low in moisture content. The system has then to apply the
additional drying process which does not cause cost effective. In order to reduce the
moisture content in municipal solid waste the separation of organic waste, particularly
high moisture intent food waste will be another practical alternative.

In this research, food waste with over 80% moisture content was used in the
reaction under super critical water conditions in 0.5 liter reactor with 4 feed rates of
100, 150, 200 and 250 g and 30, 46 and 60 retention times at 380°C. The
experimental results showed that the optimal conditions of 242 bar and 30 min.
retention time produced 7.91% bio oil of the 150 g food waste. Bio oil was
composed of 10.30% hydrogen, 13.59% oxygen and 75.56% carbon with heating
value of 38,059 kJ. Charcoal was a by-product from the process which consisted of
4.64% hydrogen, 18.48% oxygen and 76.11% carbon with heating value of 29,470
kJ. The rest from reaction product was water. Both bio oil and charcoal from the
experiment could be potentially used to substitute fuel oil and other charcoal.
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Schematic of MSW Gasification and Power Generation Plant
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Bio-Syntrolysis
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Fossil Free Electricity Source output
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Steam Electrolysis 3

Syngas to

Gasifier Liquid Fuel H; O

CO;

M - Biomass provides heat source for HTSE and carbon source for liquid fuel
B <Heat from biomass gasification is a release of stored solar energy

Source: http://bioage.typepad.com/photos/uncategorized/2009/01/09/biosyntrolysis.png
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wa

18NS GRIGEDT

o] h (water)

%aé’u Aqua,hydrogen oxide, hydrogen hydroxide,hydrate, oxidane,
hydroxic acid,dihydrogen monoxide, hydronium hydroxide,
hydroxyl acid, dihydrogen, oxide,hyfdrohydroxic acid, [l-oxido
hydrogen,li‘nnm‘m (light water)

H,0

ga3 luana 18.02 g/mol

waluana Tsafuveaunarhifidnielimindnos

Snumziialy | glem’, YoUMaIN 4 .

ANUHUMIUY 0.917 glem’, VoAU
32°F, 0°C(273.15 °K)

ANAONITAT 212 °F, 100 "C(373.15 °K)

91709 4,186 J/(kg.K)

AR5 DU 15.74

anmanuilunsa (pH,) 15.74

<3
anmanuiue (pH,)
A
ANUMA
PRIERN
Tnsaardanan

Dipole moment

1 mPass at 20 °C
Non-linear bent
Hexagonal

1.85D

2.2.2 W1NIZMUBINGA (Super critical water)
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(Taylor 1996)
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185 -
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M (gainigiiioq) 0.0006-0.002 0.0001-0.003 0.1-0.4
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1 A A SO Y 2 o A o Y ¥ _ o
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I AR o

% A a I
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aihazats Felideamileaiazareniluveunad fe IvaimsnieToundasindwazil
ANueso luMsazale (Solvent power) NANIN.
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9 9 [
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(Polar non-ionic) uazﬂgﬂsma%aaai: (Free-radical reaction). ﬁ”lﬂ”l’JZLﬂﬁi’J’Jﬂi]G]uliﬂ‘lf

L4 d' 4’ 1= a aAan 09‘ d’ =Bl 1 aaa
aanasimes ualdiusnlumsnalgnier. i lwanameramusolaiusnlulgasen
Y k4 Y
mieuaisasdunioeansalgnser. uenviniu irdelioninaneljnseinasaan
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The regwon for industrial use
of supercritical fulids
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1 1
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Temperature] C]

L |
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