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Abstract

Lubricants are essential petroleum products in any industrial production. Therefore,
the possibility of bio-lubricant production from vegetable oil to replace petroleum
lubricants was studied. The objectives were to construct a process model of the bio-

lubricant production from soybean oil and palm fatty acid distillate using the ASPEN Plus
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program. Then the economic feasibility of the proposed process was assessed. The bio-
lubricant production process comprised converting triglyceride to free fatty acid, concentrating
unsaturated fatty acid, and molecular modifying of unsaturated fatty acid to ester or
bio-lubricant. The economic assessment showed that if 918 kg/hr of soybean oil and 696
ke/hr of palm fatty acid distillate were used as raw material, 1814 kg/hr of bio-lubricant
or 2-ethylhexyl ester was produced. According to the profitability calculation, the net
present value (NPV) was 12.60 Baht, the internal rate of return (IRR) was 15.24%, and the

pay-back period was 4 years within 3 months.

Keywords: Bio-lubricant; Soybean oil; Palm fatty acid distillate; Economic feasibility
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\3osUinsal R-01 2312 | 2,077,251.00
faweia M-01, M-02, M-03, X 450,568.00
Vo 0.0
\P3OILINTBANAT S-01 37.2 546,645.00
\AspiAuSeu H-01 65.2 301,483.00
\A3aeLEN S-02, S-05, S- . 546,645.00
07, 508 o0
Lﬂ%"@ﬁﬁﬂﬂﬂmﬁu H-02 109.3 341,239.00
\3oansasada S-03 0.1 546,645.00
\POILNTDANAT S04 0.8 546,645.00
\dowihmudou H-03 189.4 357,804.00
\30sUfnTnl R-02 338 | 1,553,797.00
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&, a v | | [ a
I U M1919N 5 G]UVJUﬂWﬂEJﬁiNISNWU NUBINUY
aunsal WAWIUTIW | (Un/ATas) o ea - -
e NINYAUNTIT AT UNURUULIYU
(Maind) Haddles
Lﬂ?awmim R-03 2653 2,077,251.00 Title ‘ Bio lubricant production
LATOILNVDNLIATD 5-06 160.7 632,783.00 - -
_ Fluid processing plant
WA3BvAINTU H-04 394.2 371,056.00 — :
i ***Estimating Capital Investment based on Percentage of
\A3ewhAudeu H-05 238.0 371,056.00 Delivered-Equipment Cost Method®»
UM 13,712,507.00
Percent
VUGG ¥ ANUABINITNAWUTIN 0 Aladnd nuneda of Delivered- | Cost in
= v o Component
gunsallfinmslandaanu equipment | MTHB
cost
=] P a A
M19197 4 asrsallnanldlunseuiunisundn | Direct Costs
Purchased equipment 100 13.7125
. 31A160RURE delivered
d15130yUlnA U
(Un/su.) Purchased equipment 39 5.3479
Tl 88.24 Alaind 226.5628 installation
ansvihanadu Instrumentation 26 3.5653
- 2387.27 nn./B4. 14.8210
(W580u12) and controls
”Laifw (ﬁ 165 PSI) 458.87 NN./A4. 327.1087 Piping 31 4.2509
Toth (# 400 PSI) 781.63 nn./%. 668.5198 Electrical system 10 1.3713
Building 29 3.9766
° a a v & o o Yard improvement 12 1.6455
ATUIULIUAINULIHA UVNRUA T TR IU
: Service facilities 55 7.5419
nszuaunITan TP TPC Tulusunsy Excel [ Total drect plant costs 302 414118
¥ U ldl o 1
TANARIAS199 5 AU NPV Lag %IRR my | Indirect costs
v o Engineering 32 4.3880
N5 1 uag 2 lowindu 12.60 ymuay 15.24 | oo
o a |y .
AIMNSEARUEnnaan 10 Jvedlasanig Construction expenses 34 4.6623
o - ° a Legal expenses 4 0.5485
PNAIT NN 6 BLAZATUIUILYLLIDNAUNUANU
. : Contractor's fee 19 2.6054
= 1 =l = =
FgUNITN 3 WU’J’WS?’]UVWIMS%EJ%L’J@’] 44 3 1n9u Contingency 37 5.0736
Total indirect plant costs 126 17.2778
FCl 428 58.6895
WC = 0.15*TCl 75 10.2844
TCl 503 68.9739
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M13197 6 NITUARUAANRDARIENTTANTUIU (F1UUm)

Mortgage Taxable Tax Cum.
Year Cost Revenue Depreciation ATCF
A | P R Income (20%) A

0 -48.28 20.69 -48.28 | -38.91
1 -1517.75 | 1532.00 | -2.68 | -1.0 -1.65 | 19.05 -5.87 7.35 -2.20 9.37 | -29.55
2 -1517.75 | 1532.00 | -2.68 | -1.0 -1.73 | 17.32 -5.87 7.43 -2.23 9.34 | -20.21
3 -1517.75 | 1532.00 | -2.68 | -0.9 -1.81 | 15.51 -5.87 7.52 -2.25 9.32 | -10.89
4 -1517.75 | 1532.00 | -2.68 | -0.8 -1.90 | 13.60 -5.87 7.61 -2.28 9.29 -1.60
5 -1517.75 | 1532.00 | -2.68 | -0.7 -2.00 | 11.60 -5.87 7.70 -2.31 9.26 7.66
6 -1517.75 | 1532.00 | -2.68 | -0.6 -2.10 | 9.50 -5.87 7.80 -2.34 9.23 16.89
7 -1517.75 | 1532.00 | -2.68 | -0.5 -2.20 | 7.30 -5.87 791 -2.37 9.20 26.09
8 -1517.75 | 1532.00 | -268 | -0.4 | -231 | 4.98 -5.87 8.02 -2.41 9.17 35.26
9 -1517.75 | 1532.00 | -2.68 | -0.2 -2.43 | 2.55 -5.87 8.13 -2.44 9.13 44.39
10 | -1517.75 | 1532.00 | -2.68 | -0.1 -2.55 | 0.00 -5.87 8.25 -2.48 9.09 53.48
10 10.28 10.28 | 63.77

O
6. @3UNANIINAADY @@

6.1 Naa?ué’ﬂuLwﬂﬁﬂmsmamfﬂﬁwda?iu
I

NNANTASUUUTIABINTZUIUNTHNER
dsfundeaudinmlnglditiudunies was
loundu wuinludunou 1) mswaeulasnawelss
Tndunsaluiudaszlasufisenas Uouifindy
wazUfisenleleslada Fdlisutunios 918
Alansu/alus Ienselasiudass 877 Alansu/
Falus deunluduneu 2) nsuennsalugudu
lnan1sanndnalsgiseaunsaiilinsaludu
Lisushiiutuanndesas 84.15 Sudesas 99.64
waglutuneu 3) Msiaudadasiadiweinsa

Tuduliidudeujisediendendu UAsen

nsilasdienledmelavidy wazujisen
lamehadu Feldluundu 696 Alansu/dalus
Wvinuaseinlile 2-efiaendaednes
1,814 Alanfu/dalu

6.2 HAAFUAMULATEANANSYDINTZUIUNT
waninTuvseauTanw

Fuawuiuduisuadmiunssuau
NNINER 68.9 AUV AUNUHERFUATINE MY
NIPUIUMIARTIAEONTIAN 1,524.6 S1uun/
¥ flseldanmsneiinsiusdedutanm 1,531.9
uuwA dehldiengimanuanse
Tumsvihmlsnuilasnisiensamuiosnn

Y]

! a o A 4
yar1dagtugvailuuin wazanunsaruyuls

9

Melu a4V 3 ey
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