Determination of Acid Number and
Fatty Free Acids (FFA) in Fats and Oils
Titration Application
M101-01

Introduction
The method is suitable for edible fats and oils such as butter, olive, palm or sunflower oil. The acid
number is the quantity of base, expressed in milligrams of potassium hydroxide, that is required to
neutralize all acidic constituents present in 1 g of sample. The calculation of the % FFA depends on
the titrated type of sample.

Required Equipment
Apparatus




TL 7000/TL 7750/TL 7800
TM 235 Magnetic stirrer
10 mL Exchange unit (WA 10) with amber glass bottle for the titrant

Electrodes and Electrolyte



N 6480 eth pH electrode for titrations in non-aqueous media
L 5034 electrolyte - ethanol with 1.5 mol/l lithium chloride (LiCl/ethanol)

Solutions




Titrant: KOH 0.1 mol/L in IPA (2-propanol). Also needed is KOH 0.1 mol/L in ethanol.
Titer determination: Potassium hydrogen phthalate
Solvent: Ethanol/diethyl ether (1:1)

Procedure
Determination of the exact concentration of the KOH titrant
We recommend ready-to-use KOH titrants. The exact concentration of the KOH 0.1 mol/L can be
determined using the titrimetric standard potassium hydrogen phthalate.
In a 150 mL beaker, 0.2 g of the standard are weighed accurately and dissolved in 80 mL of
distilled water with stirring. It is titrated with the 0.1 mol/L KOH solution.
Repeat the standardization two times. The average value is stored automatically in the
exchangeable unit.
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Figure 1: Titer

Page 1: Curve and result: Titer determination
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Page 2: Method parameters: Titer determination

Titration of the sample
Weigh the sample in a 100 mL beaker and add at least 50 mL of the solvent mixture to the sample.
If necessary, heat the solution to dissolve the sample.
The sample weight should be calculated and selected that the titration amount is not more than 5
mL because of the long titration time.
For acid numbers between 0.2 and 1, the sample amount should be about 10 – 20 g.
For acid numbers between 1 and 10, the sample amount should be about 1 – 3 g.
Place the beaker on the magnetic stirrer and start the titration method. After the titration, rinse the
electrode and burette tip with solvent. For each set of samples perform a blank titration with 50 mL
of the titration solvent.
3

Result Calculation
The enclosed titration example shows the calculation of the result in mg KOH /g sample (acid
number).
The calculation of the % FFA value depends on the titrated sample. For many oil and fat samples,
the molecular weight of the oleic acid (282 g/mol) is used.
% FFA = (EQ1-B) * 282 * T *100 /(1000*W)
EQ1:
B:
282:
T:
100:
1000:
W:

mL consumption at the equivalence point
mL consumption for the blank titration
molecular weight of oleic acid in g/mol
concentration of the KOH titrant (e.g. 0.1 mol/L)
per 100 g sample
conversation
sample weight in g

Blank titration page 1: Curve and result
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Blank titration page 2: method
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Sample titration page 1: Curve and result
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Sample titration page 2: method
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Contact Information
Please contact our titration experts if you have any application or product questions. Thanks!
Xylem Inc.
1725 Brannum Lane
Yellow Springs, Ohio 45387
Application/Technical Support:
+1-845-258-1200
titration.ysi@xyleminc.com
Ordering:
+1-937-767-7241
orders@ysi.com
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