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Abstract — Biodiesel is a fatty acid alkyl ester produced by chemical reaction of a vegetable oil or animal fat and
an alcohol. It is getting attention as a clean alternative energy that can replace gas oils. In this study, strong acidic
ion exchange resin was introduced in the pretreatment process of the used cooking oil and rapeseed oil to
enhance the conversion of the oil to the biodiesel by removing FFA(free fatty acid). More than 90% FFA was
removed. Dry resins showed higher FFA removal efficiency than wet resins. Using transesterification the
conversion of triglyceride into fatty acid methyl ester was raised up to 98%. These results can be applicable to the
pretreatment of biodiesel feedstocks having high acidic value.
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Table 1. Neutralization reaction of cooking soybean oil by
40% NaOH aqueous solution

Vegetable oil (100g) Acid value after Removing efficiency of

pretreatment FFA (%)
Cooking soybean oil 0.84 68.77
Rapeseed oil 0.88 70.95
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Figure 1. Removal of free fatty acid from cooking soybean
oil using strong acidic ion exchange resins (dry
form).
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Figure 2. Removal of free fatty acid from cooking soybean
oil using wet form of strong acidic ion exchange
resins (wet form).
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Table 2. Acid value of rapeseed oil at each pretreatment
processes

After After After
pretreatment | transesterification | washing step

Dry Wet @ Dry Wet Dry Wet

form form : form form form form
Wichout 3.03 0.21 0.21
pretreatment

Amberlyst-15  0.67 191 0.16 0.17 0.16 0.18
SPC-320H 1.51  2.19 0.17 0.19 0.17  0.20

Pretreatment

by NaOH 0.88 0.19 0.20
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Figure 3. Transesterfication of cooking soybean oil
pretreated by reaction using Amberlyst-15.
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Figure 4. Transesterfication of cooking soybean oil
pretreated by reaction using Amberlyst-35.
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Figure 5. Transesterfication of cooking soybean oil
pretreated by reaction using Dowex 50
WX8-40.
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Table 3. Composition of fatty acid methyl ester after
tranesterfication.

(a) Cooking soybean oil pretreated by Amberlyst—15 (dry form)
Time Palmitic Stearic Oleic Linoleic Linolenic Yield
(min) ME ME ME ME ME (3}

5 9.01 250 1720 14.60 1.75  45.06

10 9.20 263  18.00  14.90 1.88  46.61

20 9.00 2.61 17.50  14.30 1.83  45.24

30 8.70 252 17.10  13.90 172 43.94

40 8.80 251 1730 14.20 1.79  44.60

50 9.10 262 1820  14.90 1.86  46.68

60 9.30 268 1880  15.30 190 4798

(b) Rapeseed oil pretreated by Amberlyst—15 (dry form)
Time Palmitic Stearic Oleic Linoleic Linole Erucic Yield
(min) ME ME ME ME nic ME ME ®

5 265 157 1570 1140 640 750 45.22

10 269 161 1603 11.70 650 7.70 46.23

20 270 1.63 1650 11.90 670 7.90 47.33

30 250  1.61 1630 11.68 630 7.80 46.19

40 249  1.62 1610 1157 635 7.70 45.83

50 249 161 1617 1150 620 7.72 45.69

60 249 161 1620 11.60 622 7.71 45.81
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