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4 S ua %’ o A ' o 1
mnan 22 uisuisuguauiRvesiniufisanndydunzAnnasguvedglsi

Parameter Jatropha bio-diesel European standard
Density (g/cm *at20°C) 0.879 0.860-0.900
Flash point (" C) 191 >101
Cetane no. (ISO 5165) 57-62 =51
Viscosity (mm 2 /s at 40 ° C) 4.20 3.5-5.0(40°C)
Sulphated ash 0.014 <0.02
Carbon residue 0.025 <0.3
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0 H L RO ,0 Ht 0
R+C’ gt R-C e’ RAC, = R~C
OH OH; +0-R OR'
H \
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Pre-step OH 4+ ROH =—= RO + H0
or NaOR _—— RO— -+ Na*
Step.1. i
Y - !
I
OR" OR”
Step. 2. o i
ep ? 0
i
R — G OR RO R'—“Cf“OR + RO
" +
A)R,_ R"OH
Step. 3.
o

R—C—OR === RCOOR + R'OH
I
R'OH*

Where R" = ?Hz—"
(fH —QCOR’
CH,— O COR’
R' = Carbon chain of fatty acid
R = Alkyl group of alcohol
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voura2 1401 Critical temperature (T.) 1taZAUAUNIANFEAN Critical pressure (P) DOV
NN T, 1azAuAuAY P, 5001 Critical point (CP)
= a J @ 1 ] Aa wa o W Y g
figungiiuInna T, LazANNAUINNAIN P, msezegluanziiiguauiasmun lildiuilu

(24 = P ' 3 L 1 '
Favieveunad Sendsiogluaniiziii Supercritical fluid 1AuA1 TaAz PUBIAITAIN

uane 138an15199 2.5

M3afl 2.5 LAAIQUYN U 3AINGA (T) HAZANNAY B §ATNgA (P) Y0909 1MarHAA1)

¥iinue lva T, (K) P, (atm) Density (g/ml)
Methane 190.6 4.60 0.162
Ethylene 282.4 508 0.218

Chlototrifluoromethane 302.0 3.92 0.579
Carbondioxide 304.2 7.38 0.468
Ethane 305.4 4.88 0.203
Propylene 365.0 4.62 0.233
Propane 396.8 4.24 0.217
Ammonia 405.6 11.30 0.235

Diethyl ether 467.7 3.64 0.265
n-Pentane 469.6 3.37 0.237
Acetone 508.1 4.70 0.278
Methanol 512.6 8.09 0:272
Benzene 562.1 4.8 0.302
Toluene 591.7 4.11 0.292
Pyridine 602.0 5.63 0.312

Water 647.3 22.00 01322
Xenon 289.7 5.87 K13
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State of Fluid Density (g/cm3) Diffusivity (cmz/sec) Vicosity (f/cm sec)

Gas (0.6-2)x10° 0.1-0.4 (1-3) x10™

P=latm, T = 15-30°C

Liquid 0.6-1.6 (0.2-2) x10° (0.2-3) x10”

P=latm, T = 15-30°C

Supercritical
p=pii=T 0.2-0.5 0.7x10° (1-3)x10"
P=4P,T=T, 0.4-0.8 0.2x10° (3-9)x10”
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1-Propanol 264.2 537.2 5.1
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Cetane Index = 454.74 — 1641 42D +774.74D- 0.55T,+97.80 [log (Tl 2.1)
e D = fuel density at 15°C, g/ml
T,, = temperature corresponding to the 50% point on the distillation curve in °C

2) MIFMUIUANNIATFIH ASTM D4737 v 1Faumsnismiman Al
Cetane Index = 4520 + 0.09(T,N) + 0.13(T N) + 0.052(T,N) + (22)
0.90B(T,;N) — 0.42B(T,oN) + 49x10" (T, ;N)* = 4.9 x

10*(T,)N)* + 107B + 60B’

Lﬁﬂ Tl Ty 213
T = Tge 260
Tl Tyl
T,N = temperature for 10% distilled in °C
T,N = temperature for 50% distilled in °C
TyN = temperature for 90% distilled in °C
B = [exp(-3.5DN)]-1
DN = density at 15°C (kg/liter) — 0.85
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Supercritical MeOH Method

Common Method SCM

Reaction time 1.6 hr 4 min
Reaction Pressure (MPa) 0.1 8.4
Temperature (K) 338 593

Effect of presence of FFA

Soapy productions with

problem of separation

No separation problem

Yield 98 100
Purification need removal of Methanol , Catalyst Methanol
Process Complicated Simple
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Supercritical methanol

Homogenous catalst

Heterogeneous catalyst

Temperature, C 360 70 150
Reaction time, min 20 60 120
Ratio of oil/methanol 1:30 1:6 1:10
Amount of catalyst, wt% Not applicable 0.1 4

Yield, % 72 78.1 78.7
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