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## 517 25582 23 : MAJOR FUEL TECHNOLOGY
KEYWORDS : RICE STRAW / BIO-OIL / PYROLYSIS

KEERATINAT THANAKIJTUMMAKUL : BIO-OIL PRODUCTION FROM RICE
STRAW BY FAST PYROLYSIS. THESIS ADVISOR: Assoc. PROF.
THARAPONG VITIDSANT, Ph.D., 119 pp.

The fast pyrolysis of rice straw wé;.f /;t;died to estimate the effect of pyrolysis
conditions on product yields and bio-oil composiiieﬁ%f pyrolysis, while temperature, particle
size, nitrogen flow rate 3}_151 feed rate §ae the experimental parameters. The parameters
investigated were pyrol;:;iw” ature een 350 °C - 600 °C, particle sizes range of 0.250
- 0.85 mm diameter, myZ: safes between 0 - 200 ¢m’ /min, and feed rate of rice straw
from 1.76 - 2.3 kg/hr. esult show the-maxnnum liquid product yield of 53.83 wt.% at

pyrolysis temperature of 450 ° amcle s%esrof 0.450 < D < 0.600 mm, nitrogen-flow rates

rate of 200 cm’ /min, and feed rate gf rice sﬁ!gy' of 2.11 kg/hr. The Chemical composition of

the bio-oil acquired was d by GC-MS __g,nd physical properties of bio-oil. According to

the experimental results the 11quid~ products can ﬁb used as a potential source of renewable

fuel, whereas the solid products can be transﬁmnpd‘ to activated carbon using in adsorption

process. N '_"'.
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Elimination fof:watch 155200 0 305 6810 2.0
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Start hydrocarbon 280-380 5.5 20.5 355 36.6
evolution
Evolution of hydrocarbon 380-500 7.5 12.3 31.5 48.7
Dissociation 500-700 48.7 24.5 12.2 20.4
Evolution of hydrogen 700-900 80.7 9.6 0.4 8.7

“HCs are hydrocarbon”
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7. Carbon
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. Entalpy, KJ/Kg-mol carbon
Process Reactioq“ 4 convert at’
!, 300 K 1000K

Methanation €OF3H,=—>CH, H,0 205 226
COFEH, > CH 31,0 167 192

Methanol formation CO+2H2——)CHE—I_‘ e -92 -105
- CO,+3H,—>CH,OH+H.O J 50 71

Char formation : 0.17CH,,0,—>C+0.85H,0 -81 -80
Water gas shift "~ CO+H,0—>CO,+H, : -42 -33

* The standard enthalpy ofiformation of cellulosewvasical calatefromiheat combustion
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3. Radical Decomposition: free radical 141 11 Tu TuanashIdinansuenaais’la
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1Judany CH3CH2: — CH,=CH, + He (2.8)
. L. a . A A 9 A &
4, Radical Addition: { radical fl]'lﬂillmQﬁ@ﬂlWﬂJHﬂM“ﬂﬂlﬂuﬁ1iﬂi$ﬂﬂﬂflgi‘i
W@n CH,CH,* + CH,=CH, — CH,CH,CH,CH,> (2.9)
5. Termination: 2 free radical ﬁ1ﬂ§ﬁ?mf‘fﬂmaqaﬁqml @0 free radical 11 ¥ 1+
AT
Recombination: CH,»+ CH,CH;+ —> CH,CH,CH, (2.10)
Disproportionation: CH,CH » + €HsCL,» — CH,=CH, + CH,CH, (2.11)
CH30
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hemicelluloge R ¥ HO OH
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CHy0
cme:m CHaOH QH
RO EH,
0. /
Cross]j.ﬂg OCHS OH CH;OH oH CHyOH
HE —_ cellulose
HD '
R = H, CHs .
hemicellulose + ligni
a
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3. Volatile 7.C0, CO,, H,0
intermediate Other volatiles
‘Anbydrocellulose
4. Residual
(Char gas)
Cellulose Actived Cellulose 8. Refractoty Tar
5. Vapor 4
(levoglucosan) 9. Gases
Levoglucosan, Tar
6. Residual
10. More Char
and Gas
11. Less Char
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1. MIInTTIemaauuUlszanal (Proximate Analysis): ASTM D3172-D3175
11 PSmnamnuruludied e (Standard Test Method for moisture in the Analysis

Sample of Coal and Coke: ASTM D3173)
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1.2 YSnaudhludedhatomas (Standard Test Method for Ash in the Analysis Sample of

Coal and Coke: ASTM D3174)
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e sszmialuaI0819%IWa3 (Standard Test Method for Volatile Matter in the

Analysis Sample of Coal and Coke: ASTM D3175)
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