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The standard method for determining the total amount of acidic compounds in crude
oils is by non-agueous titration with potassium hydroxide, and gives a total acid number —
TAN —which is intended to be a measure of all acidic functions in the sample (ASTM D-644-
81, 1987). This procedure accurately determines the concentration of carboxylic acids and
compounds of equivalent acidity in the sample. However, phenolic compounds and other
weaker acids are not within the range of acidities covered by the method. The TAN
determination thus gives no information about a considerable part of the compounds that in
other contexts are included in the acid fraction, and which may be important for many
physical properties of the oils, e.g. surface activity in mineral-oil-water interactions, emulsion
stability and corrosion risk.

The range of compounds determined by non-aqueous titration is a function of the
solvent system and strength of the base. Using an aternative solvent system, we have
devel oped a procedure that determines the concentration of compounds both in the carboxylic
acid pk, range (TAN-C) and in the phenolic pk, range (TAN-P) in crude oils in a single
titration. The results show that the concentration of the titrable phenolic compounds is
comparable to the stronger acid content for biodegraded oils with high TAN values, and
significantly higher inlow TAN oils, see Figure 1.

Data presenting the scope of the improved TAN determination will be presented, and
compared to the results from ion exchange based extraction of acids and HPLC determination
of the acid composition using a recently developed procedure that separates the acids into
fractions based on acid strength (Borgund et al., 2007). The differences in distribution of the
acidsin biodegraded and non-biodegraded oils will be focussed.
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Figure 1. TAN by conventiona titration compared to TAN-C and TAN-P valuesfor 5 North
Sea Crude oils. Oils S5 and S7 ar non-biodegraded and oils B1, B2 and B4 are biodegraded.
Theresultslabelled “i” are from the improved titration method.
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