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(Application of Fat and Oil in Food)
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lalun1snaa (Frying fat and oil)
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Coating product

- Emulsifier

- Plasticizer /
- Lubricant /
- Binder

- Defoaming agent



1.1wan555uv1A (Natural wax) 1y lua1syul (c

Tolunisieaaunalyd 81913

2.Petroleurmn base waxes U UINUNISINY (Paraffin  of

mineral oil

3.Vegetable oil 14 ddudlnaldindaugnniig



1. Uaanumsgnyidennuduyas:
2. anansIN1uglavaanalil

3. aAN1SNFYYINA18INUUAY
4. Wa dnwazdsingiia Tanusiuaa

24
o

5. nstinludutazuituadlugisiaaauyaeln

=\

P gj a [~ -1 v < cg
d15iaaaunutnaduNan a3y



Emulsifier iuasidaeldva
daifgiuld Feusznaulugae

- %yjﬁﬁdauﬁ’] (hydrophilic group)

- %yjﬁl&i%auﬁﬁ (hydrophobic group) /

Ingun emulsifier 1190150708 LUlUNALYD S
(monoglyceride) @3 emulsifier 535URANTENAUNINAD

lauaenasiadviu



pUaYU (Emulsion) vunefsdasusisuuuunis AUsznaudng

Yaal9g19Uey 2 wila Feldwrnunssldazargluiuuaziu iy i
wazundy gnianlidlenuludnwasnuaunaiudnluiafeany Tag

o0 A

91fgnINdNaYe (Emulsifier)

Add emulsifier

“Hydrophilic
.Head

H. drophobic
/  Talil

Emuls‘i‘ﬁwﬂpm

N
F




I . Y ) ¢ (= [ Q
8949 Emulsion A8NAB9aNITAUILLAULUY 2 1NN1A

ADNYALANY VBIVBINAIBUANTINTENT1 Tnrane T

(internal or dispersed phase) nszalgaaLmnsnad lUVaIBNLUA2
YUANLY FU38NI1 IA1AN18UaN (external or  continuous

AN\

W/O emulsion

Q O o

@ © )
m Qo o

© Wate

O/W emulsion

.
"A."‘... »




Water

d9UUseNaUYRIDNAYY Emasifer

Oil

A1AU1 (water phase)

2~°")e

1.
2. 1

3. AAN1duavu (Emulsifier)

nAunsu (oil phase)

29

oA dnsanusanele Falunidiay R O Bases
Tunsuaunaulidgaatwaziniudnluiomaanula



LUIRNUANHUSNNE

- 1UALAsANaTU (macro emulsion) Y9ARINATUA

9

~lulasddatu (micro emulsion) danwauzlusels Wo931n
agmﬂﬁuaﬁgmﬂmﬂuﬁmmﬂLﬁnmn /

S —— ,
T — 4
- <
e
: .
BN
45

Microemulsion (clear) vs.

Macroemulsion (cloudy)




LUIAIUYUAVDIVD LA

Y

- ddladuytaun ludndu auaYuNiIgn1anely
e o

WUl I9n1aua Uity JAUALDSRUSLAZA191UN9aNeN

24
o=\ o o

- ddaduviiaudiuluin (O/W emulsion) ddaduytiaiiiiignia
aeluluihdiu dgaianieusnluin Felianunusziuzios N1uad /

molecular structure of surfactant
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World Liquid Fuels Consumption
million barrels per day (MMbbl/d)
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Clusterstock A~ _~. Chart of the Day

Crude Oil Prices 1861-2010
US Dollars Per Barrel & World Events

Yom Kippur war

Fears of shortage in US Post-war reconstruction Iranian revolution
Growth of Venezuelan Loss of Iranian Netback pricing  Asian financial crisis
Russian Sumatra _ production supplies introduced
Pennsylvanian - production Discovery of East Texas field Suez crisis Iraq Invasion
oil boom 0N Sigpors began Spindletop, discovered invaded of Irag
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World Biodiesel Production and Capacity
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source Biodiesel 2020: A Global Market Survey, 2nd edition
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Soybean, rapeseed,
sunflower, coconut oils

Acid/Base
Vegetable/animal Lﬂlﬁﬁ.[ Biodiesel J+ {leceroq
Fat/oil

Vegetable/
animal

Fat/ oil

1. Supercritical method
}2. Ozonization

{(High T, P)
[ Biodiesel J +[Gly¢:ernl}

|




Vegetable oils

Oy Composition

iFagly ceridie

' Variation
- fatty acid chain length

- degree of unsaturated



Properties of vegetable oil

flash point
advantages

sulfur content
cetane number /
viscosity

energy content

cold flow properties



Process to use vegetable oil as diesel fuel

1. Direct use/ blenc

2. Pyrolysis (thermal cracking)

3. Microemulsion /
4. Transesterification -*



1. Direct use / blending

ooz

high viscosity
acid composition/ free fatty acid content /

gum formation

Carbon deposit

lubricating oil tickening

poor cold flow properties



Process Development

high viscosity

low volatility

polyunsaturated /

|
=
¥
- =
H -
Em
- g
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2. Pyrolysis

‘thermal decc

big molecule (TG) ===y small molecules

ooz consume high energy /
ash
Carbon residue



3. Microemulsions

Dr90)2) 1
irregular injector needle /
heavy Carbon deposits
incomplete combustion

increase lubricity viscosity



a. Transesterification —

1, COOR - H,COH
| ' NaOH ]

H(IZ‘OOR-’ + 3CH; 0 ——— % | H?OH

HCOOR’*? ' H,COH

Triglyceride Methanol _ Glycerol

H;COOR
H;COOR’
H3COOR*?

Fatty Acid
Methyi Esters



a. Transesterification (continue)

alcohol

alcohol : TG

catalyst ) /

|
\ N



Fatty acid methyl ester (FAME) production

CH,—- 00OC - R, R,-COO- CH,
I

CH -00C-R, +  3CH,OH ?ata yst_ | R,-COO- CH,

CH,- 0OOC - R, R,-COO- CH,

Triglyceride Alcohol Fatty acid Ester
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1. Triglyceride (TG) + R'OH = = Diglyceride + R'COOR1

3
2. Diglyceride (DG) + R'OH =< ~ Monoglyceride (MG) + R’ COOR2

k
4

5 ,
3. Monoglyceride (MG) + R'OH = ~ Glycerol (GL) + R COOR3




TundUNaUINUHNTe" (pre- step)
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Where - R-OH diglyceride
- R1 long chain group alkyl group,

- R” short alkyl group
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Vegetable and/or Methanol ./
animal fats & oils

&, 5g

Methyl Ester - Biodiesel

Residual \,
Methanol o
Glycerol
Soap g

Caustic used as catalyst Residual = ®
(Sodium or Potassiun Hydroxide) \ Caustic &~ m’_"//

Production residues and soaps that
need to be removed in the wash

N\

Biodiesel

Gly58'ol



Production of BIODIESEL

Block diagram

< P
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