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Study on Biodiesel Production from Waste Cooking Oils Containing Animal Fats

Takuya ITO*

ABSTRACT : Recently, biodiesel has attracted attention as a possible petroleum substitute. Biodiesel is an

alternate diesel fuel formed from trnacylglycerols, which are the principal ingredient of oils and fats.

However, in Japan, there is not enough land space to cultivate the raw materials for such oils and fats, and

most imported oils and fats are used for food purposes, such as cooking o1l. Furthermore, most of the waste

cooking oils includes ammal fats which contain long-chain saturated compounds and free fatty acids. The

former has a high freezing point and the latter forms a soap with the alkali catalyst used in biodiesel

production, reducing the yield. The biodiesel production from the waste cooking o1l was examined. As a

result, it was clarified that ion-exchange resin two step method is suitable for waste oil with little animal

fats, and the pyrolysis method 1s suitable for waste o1l with much animal fats.
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Fig. 1 Concept of FFA increasing mechanism
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Fig.2 Variation of pseudo-cold filter plugging
point (GFPP) with concentration of long-
chain saturated FAME
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Fig.7 Conceptual scheme of tallow pyrolysis
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Fig.8 Effect of catalyst addition on product yield
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Table 1 The properties of the BDF from waste cooking oil

Ton exchange resin
tow step method BDF standard | Pyrolysis method  Light ail standard
Density (15°C) [g/em’] 0.8762 0.860-0.900 0.8028 =086
Cetane mndex [-] 63.26 Z51.0 81.70 Z50.0
T90 Distillation Temperatures [*C] - - 340 =350
Acid value [-] 0.0168 =0.50 - =
Monoglyceride content [wt%] 0.03 =0.80 - -
Diglyceride content [wi%] <0.05 =020 - -
Triglyceride content [wt% | <0.05 =0.20 - =
Free Glycerine [wt%o] 0.005 =0.02 : -
Total Glycerine [wt%] 0.01 =025 - :
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