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Bio - oil Production from Jatropha Cake via Two - stage Screw Pyrolyzer
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Phannapa Somchuewiang 2012: Bio - oil Production from Jatropha Cake via Two - stage
Screw Pyrolyzer. Master of Science (Environmental Science), Major Field:
Environmental Science, Department of Environmental Science. Thesis Advisor:

Associate Professor Apinya Duangchan, Ph.D. 101 pages.

Fast pyrolysis experiments have been conducted on jatropha cake for producing bio - oil.
The purpose of the study was to determine thermochemical characteristics and pyrolysis
behaviour of solid wastes obtained from jatropha oil extraction. The investigation of optimum
process conditions for maximising bio - oil yield was included. A Two - stage Screw Pyrolyzer
has been set up in order to investigate pyrolysis temperature and speed (round per minute) of
drying stage and pyrolysis stage. The temperature of drying stage was varied between 250°C -
550°C and speed was varied between 350 — 650 rpm. Moreover the speed of pyrolysis stage was
varied between 800 - 1400 rpm. Temperatures applied for both stages would no higher than
650°C due to the limitation of the screw pyrolyzer. Results obtained indicated that the maximum
bio - oil yield of 19.537 % with 21.638 MJ/kg heating value could be reached via 450°C, 550 rpm
and 650°C, 800 rpm configurations of drying and pyrolysis stages respectively. The 16.126 %
yield of bio - oil with 24.878 MJ/kg heating value could also be reached via the second test when
350°C, 550 rpm and 650°C, 1000 rpm, configurations of drying and pyrolysis stages were set. By
- product gases e.g. hydrogen, carbon monoxide, carbon dioxide, methane, acetylene and ethane.
In addition bio - chars with 23 - 25 MJ/kg heating value, were also produced and could be

utilized either for energy purposes or modified as value - added products.

Student’s signature Thesis Advisor’s signature
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HHV (MJ/kg) = 33.585C + 141.924H + 12.908S + 15.3270 —3.5380" )
gasve e

HHV (MJ/kg) = 33.5C + 142.3H + 15.40 — 24.5N 3)

HHV (MJ/kg) = 31.2FC + 15.34VM (4)
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Volatile Fixed Higher Heating Lower Heating
Moisture Ash

AUTVIABINIAAI Matter ~ Carbon Value Value
(%) (%)

(%) (%) (kl/kg) (kl/kg)
1nAY (Rice Husk) 1200 1265  56.46 18.88 14,755 13,517
3917 Rice Straw) 1000 1039  60.70 18.90 13,650 12,330
1180 (Bagasse) 50.73 1.43 41.98 5.86 9,243 7,368
ludoe (Cane Trash) 9.20 6.10 67.80 16.90 16,794 15,479
13o19m131 (Parawood)  45.00 1.59 45.70 7.71 10,365 8,600
dulethdwy 38.50 4.42 42.68 14.39 13,127 11,400
(Palm Fiber)
nzanhdu 12.00 3.50 68.20 16.30 18,267 16,900
(Palm Shell)
neanerhay 58.60 2.03 30.46 8.90 9,196 7,240
(Empty Fruit Bunch)
%4912 T (Corncob) 40.00 0.90 45.42 13.68 11,298 9,615
faud Ina 41.70 3.70 46.46 8.14 11,704 9,830
(Corn Stalk)
msiudlend 59.40 1.50 31.00 8.10 7,451 5,494

(Tapioca Rhizome)
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M3519N 3 (919)

Volatile Fixed Higher Heating Lower Heating
Moisture Ash

At uﬂ’&%ma@mq Matter Carbon Value Value
(%) (%)
(%) (%) (KJ/kg) (kJ/kg)
nldenTdgaaida 60.00 244 2800 9.56 6,811 4,917
(Eucalyptus Bark)
VINThﬁ'ﬂJ 78.40 0.70 16.30 4.60 3,908 1,760
(Palm Leaf)

fn: quiauasundsnudana (2545)
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. Heat
Biomass ——  Char + Pyrolytic oil (High and moderate-molecule-molrcula-weight

organicliquid) + other condensables in form of oxygenated organics
+CO,+ CO +H, + CH, + H,0 + other (6)
Heat
Organic liquid — Aromatic organics + low — molecular weight organic liquid +

Char + CO, + CO + H, + CH, + H,O + other (7
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Temperature H, CO CO, HCs
Process
(°0) (mol%) (mol%) (mol%)  (mol%)

Elimination of water 155-200 0 30.5 68.0 2.0
Evolution carbon oxides 200 - 280 0.2 30.5 66.5 33
Start hydrocarbon evolution 280 - 380 5.5 20.5 35.5 36.6
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

W HCs A hydrocarbon
31 Worasuwannarak ef al. (2007)
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Properties

Conditions

Dry - 350°C 550 rpm, Dry - 450°C 550 rpm,
Pyrolysis - 650°C 1000 rpm Pyrolysis - 650°C 800 rpm

Light Phase =~ Heavy Phase  Light Phase = Heavy Phase

Density at 15 °C (g/crn3)
Water content (wt%)
Acidity (mg KOH/g oil)
Viscosity at 40 °C (cP)

pH value

1.07 1.13 1.09 1.12
73.7 7.2 63.4 5.0
26.64 9.67 19.47 9.57
N/A 1981.88 N/A 1036.56
9.02 8.74 8.93 9.31
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