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Variable Cost 1.968
Fixed Cost 1.555
Average Return on Investment 3.999
Co-Product Credits - 1.269
Capital Depreciation 1.460
Average Income Tax 1.558
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M9 4.16 unanuvesnskan Ty Tedwanminiuhauavlasldmaluladduss

Ufnserviiansa NHGINIHAR 111,558 ansaodu [57]

1 a =
yan v o wa. 2554

s1emsginsel
(V)
Pre-mixer of the catalyst 5,137,538
1st transesterification reactor 16,440,121
2nd transesterification rector 16,440,121
Neutralizer reactor 1,198,759
Sum of all decanters used in the process 3,339,400
Distillation column to purifier biodiesel 2,123,516
Distillation column to separate the methanol 1,626,887
Distillation column to separate the glycerol 2,808,521
Direct fixed capital 133,199,228
Working capital 57,437,672
Start up and validation cost 9,110,567
smﬁumnuﬁv’wuﬂ 248,862,326
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maluTagaus snsesiansa NH1AINIIHAR 111,558 ansaoiu [57]

yan iy o 1 w.e. 2554

ERUTE "
(UInneans)
Methanol 5.543
Sulfuric Acid 0.065
Washing Water 0.001
Equipment Dependant 0.765
Labor Dependant 0.278
Utilities 0.272

Administration

0.090
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malTulatdusslfisoriiansa NM1GINIIHAR 111,558 @nsaoTu (7A0) [57]

yan i3y oY wa. 2554
31UM3 .
(VIMABAAT)
Laboratory 0.052
Insurance 0.041
Factory Expenses 0.203
Fringe Benefits 0.060
Supervision 0.030
Operating Supplies 0.015
Credits for Glycerol - 1.940
Depreciation 0.605
Interest and Tax 0.854
shmIFoeanug
' 1 a 6'93
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1- Oil Tank 5- Washing Tank 9- Distillation Unit

2- Methanol + NaOH Tank 6- Neutralizing Tank 11-Biodiesel Tank
3- Transesterification Reactor 7- Crystallizer 12-Glycerin Tank
4- Settling Tank 8- Soap Storage Tank 13- Hot Water Tank

15- HCL Tank

[] v
Ui 4.8 msudnTuTefmanmininhduaulavldina Tuladdus algasodiame (s8]

[ b4
m31n 4.18 Fuasnuvesmisnan luTedmanminiuhdudvlagldina lulad

AusalRAseriame NHaIn1snan 3,096 ansaoTu [58]

yan i3y o 1 w.a. 2554
NUMI
(VIN)
Raw Material & Product Yard 4,094,677
Main Process Yard 7,213,287
Utility Yard 8,934,741
Installation 2,011,576
Piping 6,034,729
Insulation and Painting 1,005,788
Civil and Structure 14,081,035
Electric and Instrumentation 7,040,519
Computer System 5,028,943
) Engineering and Supervising 7,241,677
Other 4,425,468
imﬁuamuﬁv’muﬂ 67,112,440
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TaoldinaTuTladdns wjnsowiama ididsmsuin 3,096 ansaeTu [58]

yan 3y e we. 2554
U3 b
(VInnvans)
Methanol 4.422
Tap Water 0.002
Sodium Hydroxide 0.168
HCI 2.085
Utilities
Steam 0.002
Electricity (kWh) 0.023
Repair 0.001
Glycerol -2.744
Depreciation 2.505
Interest and Tax 0.835
smmdoenanua
7.30
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Ufnsnriamasmiulgisouemmeidindu nidenisnan 111,558

ansnoIu [57]

yan iy & w.a. 2554
swmsginsel ]
(VM)
Pre-mixer of the catalyst 1,712,513
Preesterification reactor 11,953,338
1st transesterification reactor 11,987,588
2nd transesterification rector 11,987,588
Neutralizer reactor 462,378
Sum of all decanters used in the process 3,973,029
Distillation column to purifier biodiesel 2,055,015
Distillation column to separate the methanol 1,370,010
Distillation column to separate the glycerol 2,654,394
Direct fixed capital 140,152,029
Working capital 52,608,386
Start up and validation cost 9,590,070
smﬁumnuﬁv’mm 250,506,338

ci ' Y a a =Y ;’ £ d a
M1919N 4.21 ﬂ'ﬂ“]ﬁ]"IUEIUﬂ'i&”U'JUﬂ15Nﬂﬂ"ﬂ'ENﬂTiNﬂﬂ"lﬂiﬂﬂlcﬁa%1ﬂu1iluﬂ7ﬁuﬂu
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NR109NITHAR 111,558 ansABIY [57]

yan ey o 1 w.a. 2554
UM B
(VInneans)
Methanol 2.772
Sulfuric Acid 0.131
Washing Water 0.001
Equipment Dependant 0.860
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AMAINIHAR 111,558 aATADIU (AB) [57]

yamidu o U w.e. 2554
5183 o
(VInneans)
Labor Dependant 0.416
Utilities 0.232
Administration 0.109
Insurance 0.043
Factory Expenses 0.213
Fringe Benefits 0.072
Supervision 0.036
Operating Supplies 0.018
Credits for Glycerol -2.025
Depreciation 0.782
Interest and Tax 0.854
A lwitanun
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Glyeerol-Water

1 a = oy Y a @ [ aaa a d
U 4.10 m3ndaluTeRmanmivinhdudulasldimaluladdus wlgisosiaveada [57]

ci a a =) :’ % Jd a 9 A o 1
M13199 4.22 Suaguuesmswan loTeAmanminiuthavayu Tayldma Tulagaase

aaa a [~ T a a [
ﬂg]ﬂsmﬂmmmtm 'ﬁfﬂﬁ\‘lfﬂﬁwﬂﬂ 111,558 ansaoIu [57]

yanidu a1 Y w.a. 2554
s1wmsgilnsal h
(VIN)
1st transesterification reactor 14,042,603
2nd transesterification rector 13,357,598
Sum of all decanters used in the process 1712513
Distillation column to purifier biodiesel 1,918,014
Distillation column to separate the methanol 2,688,645
Distillation column to separate the glycerol 1,027,508
Direct fixed capital 79,409,208
Working capital 56,684,166
Start up and validateion cost 5,582,791
sauﬁuamuﬁv’wuﬂ 176,423,045
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[57]
yan 3 o U w.a. 2554
18M3 .
(VINAvANS)
Methanol 2.809
Solid Resins 21.234
Washing Water 0.000
Equipment Dependant 0.521
Labor Dependant 0.278
Utilities 1.427
Administration 0.072
Insurance 0.025
Factory Expenses 0.127
Fringe Benefits 0.048
Supervision 0.024
Operating Supplies 0.012
Credits for Glycerol -2.720
Depreciation 1.273
Interest and Tax 0.868
smmleanua
26.00
(lusumingdu)
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1- Oil Tank 4-settling Tank 11-Biodiesel Tank
2- Methanol + NaOH Tank 5- Washing Tank 12-Glycerin Tank
3- Transesterification Reactor 9- Distillation Unit 14-Lipase Tank
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i 411 niswdaly ToRmanmiviuhdudn TaoTdma Tu Tadds wlfAse

wiiaou Tal lan)a [58]
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dusalasoviiaeu e lanla isdenswda 3,096 SasaoTu [58]

yamidu o U w.a. 2554

UM
(VIN)
Raw Material & Product Yard 3,967,738
Main Process Yard 19,763,001
Utility Yard 7,760,553
Installation 3,149,129
Piping 9,447,388
Insulation and Painting 1,574,565
Civil and Structure 22,043,904
Electric and Instrumentation 11,021,954
Computer System 7,872,825
Engineering and Supervising 11,336,864
Other 6,928,083
s’mﬁuamuﬁwm 104,866,003

c; 1 91 a a =1 : @ d a
M319N 4.25 Mlg9wlunszuumsnaavesmskanlulefmanininiuiausy

TaoldimaTu Taddns sfasoiiaon lallanla Afdsmanda 3,006

a5 [58]

Yoy o U w.e. 2554

5183 A
(VINABANSI)

Methanol 4.422
Tap Water 0.001
Lipase 164.611
Utilities
Steam 0.001
Electricity (kWh) 0.013
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q’ 1 9 a a = : @ d a
ms1an 4.25 s lFnelunszurumsnanveiniswas luTeAmasininiuilauay
Tav1dima Tuladdussfisorriiaeu laadlana fisrdansnan 3,096

AnIA0IU (D) [58]

yanidu o U w.a. 2554
3183 .
(VINADaNAI)
Repair 0.006
Glycerol -5.487
Depreciation 16.793
Interest and Tax 5.598
M YN IHNA
5% . 185.96
(lisaumingav)
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1- Oil Tank 4- Settling Tank 11-Biodiesel Tank
2- Methanol + NaOH Tank S- Washing Tank 12- Glycerin Tank
3- Transesterification Reactor  9- Distillation Unit 14- Immobilized Lipase Tank

' v
Ui 4.12 mseanlo TeAanmiiuthdudn Taeldima TuTaddus sl gase

siiaou laal Tanalugingnaia [58]

ai a a = ;’ o d a 9 A o [
M3190 4.26 [uasnuueaniskan loloAwanminiuhaudylaelgmalulagiuss

[ a

Unsnriiaeu el lanlaluglignass Addsmsnaa 3,096 nsdoTu [58]

yanmidu a1 w.a. 2554
NN
(VIN)
Raw Material & Product Yard 4,094,677
Main Process Yard 19,763,001
Utility Yard 7,760,553
Installation 3,161,823
Piping 9,485,469
Insulation and Painting 1,580,912
Civil and Structure 22,132,762
Electric and Instrumentation 11,066,382
Computer System 7,904,559
EPgineering and Supervising 11,382,563
Other 6,956,010
smﬁumnu%muﬂ 105,288,711




H 1 [ a a = 3’ @ d a
Mms1an 4.27 s lFelunszurumananveamswan luTedmasiniuihauay

Tav1dima TuTaddus algasoviaeu el lanalugdiignase

[

NR1AIMITHAN 3,096 ansABTU [58]

NI

yanidu a1 Y w.a. 2554

(VINALANST)

Methanol 4.422
Tap Water 0.001
Lipase 32.922
K-carrageenan 2.744
KCl 0.148
Utilities
Steam 0.001
Electricity (kWh) 0.013
Repair 0.002
Glycerol - 5.487
Depreciation 5.183
Interest and Tax 1.728
smAldevamun

41.68
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42.3.1 maluladunagindu
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