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The marker dyes in the homologous series o f  chloronitroanilines 

were synthesized by the coupling reactions between alkylsalicylate compounds 

and the esterified cashew nut shell liquid w ith four types o f  

chloronitroanilines. Each o f the marker dyes was added into diesel o il at low  

concentrations thus they did not alter the physical and chemical properties o f  

the marked diesel oil. The method for detecting was achieved by treating the 

appropriate solvent extraction systems comprising cosolvent systems and base. 

These marker dyes could be transferred from the marked diesel oil into the 

solvent extraction phases and could exhibit their obviously visual color. The 

quantitative determinations were required to measure the marker dyes ’ 

concentrations in diesel o il in case o f dilution , adulteration and storage 

stability. Furthermore, these marker dyes were tagged to distinguish the 

different taxed and smuggled petroleum fuels.
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A B B R E V IA T IO N S

CNSL = Cashew Nut Shell Liquid

ml. =  M illilite rs

g- = Grams

nm. = Nanometers

wt. = Weight

vol. = Volume

ppm = Part-per-million

ASTM = American Society fo r Testing and Materials

IBP = In itia l bo iling point

TAN = Total Acid Number

FT-IR = Fourier Transform Infrared Spectroscopy

H '-N M R = Proton Nuclear Magnetic Resonance

c 13-n m r = Carbon-13 Nuclear Magnetic Resonance

บ V-VIS = U ltraviolet V isible Spectroscopy

cm ' 1 = unit o f wave number

๐c = degree Celsius

À-max = maximum wavelength
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