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INTRODUCTION

* Biodiesel Renewable , friend of the environment and good alternative.

* Transesterification is most common method to produce biodiesel.

* Acid-catalyst transesterification.

* Cloud point.



Catalytic
Transesterification

?

is the process of heating a mixture of oil and alcohol (methanol or ethanol) in the presence of a catalyst .
The products are methyl or ethyl esters and glycerin (C;HgO5)
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Fig Source: Somkiat Ngamprasertsith and Ruengwit Sawangkeaw, Chulalongkorn University, Thailand.



Acid-catalyst transesterification

O Transesterification process is catalyzed by acids like Sulfuric acid and Hydrochlorice

O Advantages and disadvantages of acid catalysts transesterification.

Advantages Idisadvantages

Esterification and transesterification occur at the same time ILow reaction rate

ISuitable for oil that has higher FFAs ICan lead to equipment corrosion

IProduce high yield of biodiesel IHarder separation of catalyst from product

E. Lotero, Y. Liu, D. E. Lopez, K. Suwannakarn, D. a. Bruce, and J. G. Goodwin, “Synthesis of Biodiesel via Acid Catalysis,” Ind. Eng. Chem



Acid-catalyst

transesterification

Comparisons of reactions conditions for various types of acid catalysts.

Reaction conditions
Type of
‘ataly alcohol Catalyst ; - T - =
Catalyst Temp Reaction Mixing Biodiesel vield Remarks
T (alcohol to loading, . i e
C i : T time, h rpm
oil molax wt %
ratio)
Homogeneous acid catalyst
Hydrochloric = Sunflower o1l.
acid (HCI) 100 Methanol 1.85 1 - 9599, -
Sulfuric acid 120 Methanol 0.5 3 ] 52;)‘;:?:;0 i
(H2S04) = (40:1) = Z G
L.2/70
Sulfuric acid 50 Methanol 2 i ) Vegetable o1l by ciﬁﬁ:ﬂ
(H2S04) i (6:1) - product. =90% K tér

Source of Table OVERVIEW OF CATALYSTS IN BIODIESEL PRODUCTION-Nur Syakirah Talha and Sarina Sulaiman -International Islamic University Malaysia




CLOUD POINT (CP)

What is the cloud point ? the cloud point is defined as the temperature at which
crystals first start to form in the fuel.

The CP is the most commonly used measure of low-temperature operability of the
fuel.

Fuels are generally expected to operate at temperatures as low as their cloud point.

The biodiesel cloud point is typically higher than the cloud point of conventional
diesel.

The cloud point of biodiesel depends on the nature of the feedstock.

According to (ASTM D 2500) there is No established limits .
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Cloud point

Biodiesel made from different feedstocks may have different cloud point (ASTM D6751 )

Biodiesel Feedstock (de(;;'r:z: z:::itus)
Soybean oil !
Canola oll 0
Palm oil | L
Jatropha oil | g
Tallow 1217

Sources: Moser (2008), Vyas et al. (2009), Mittelbach and Remschmidt (2005).



How can we measure cloud point ?

Laboratory method

Thermometer 1 il
T 442 458D
33.2 - 34.8 0D
. 30.0 - 32.4 1D
Cloud point can be measured by a laboratory test
(Standard test method for cloud point ) index (ASTM D 2500) . Cork i | —
(25
Coolant level —___
|
Summary of Test Method : The specimen is cooled at a Jacket 0
specified rate and examined periodically. The temperature at which a Test jar ;
cloud is first observed at the bottom of the test jar is recorded as the = 2
cloud point.
Gasket q T
25
Cooling bath 64
Disc -

Fig(1)Apparatus for Cloud Point Test

Source Fig(1) http://www.lawlercorp.com.s3-website-us-east-1.amazonaws.com/d2500_auto.html



© Thermometers in the method index in (ASTM D2500) having ranges:

Thermometer

Number
Thermometer Temperature Range ASTM IP
High cloud and pour -38 to +50°C 5C 1C
Low cloud and pour -80 to +20°C 6C 2C

© Cloud point measurements

Bath and Sample Temperature Ranges

Sample Temperature Range,

Bath Bath Temperature Setting, °C °C
1 0=x-15 Start to 9
2 -18= 15 9to -6
3 -33+ 1.5 -6 to -24
4 51+ 15 —24 to -42
5 -69 = 15 -42 to -60




Automatic Method

The automatic method to measure cloud point
called Koehler KLA-3TS/2 index (ASTM D5773)

Temperature Range: +80°C to -80°C
Accuracy: +0.1°C

The D5773 test method determines the cloud pointin a
shorter period of time than manual method D2500.

Fig(2) Koehler KLA-3TS/2

Source of fig (2) http://www.labequip.com/koehler-kla3-cloud-and-pourpoint-petroleum-tester.html
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Cloud point effect on engine performance

When the temperature is low, crystals first starts to form in the fuel (biodiesel)

The viscosity of the biodiesel is going to be very high, hence affecting its performance badly

, make rough operation (noise and vibration) and engine can be stop .

https://www.researchgate.net/post/Do_cold_temperatures_effect_biodiesel
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Conclusion

Biodiesel is a renewable and alternative fuel.

Acid-catalyst transesterification is slower than base catalyst.

The cloud point of biodiesel is typically higher than the cloud point of
conventional diesel

In the cold countries we should choose biodiesel with lower cloud
point
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