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The aim of this work is to analyse blue ballpoint pen inks on documents by the 
technique of thin-layer chromatography (TLC) coupled with an image analysis of the 
chromatogram. The results were then used to evaluate the similarity and difference of the inks 
used. Twenty-eight blue ballpoint pens of different brands were selected for this study. The 
most suitable solvent used for the extraction of ink was methanol. The dissolved ink solution 
was then analysed by TLC using a solvent system of n-butanol / ethanol / H2O (50:15:10, 
v/v/v) as a mobile phase. The chromatogram of the ink was digitized by using an ordinary 
office scanner (300 dpi) and the image was saved as a bitmap (bmp) file. The red, green and 
blue (RGB) profiles of the image were processed and used to distinguish the ink by a 
computer software. For fifteen pens of different brands, when the inks were analysed on the 
same TLC plate, 70.4 % of the chromatogram images obtained from the written entries can 
be correctly identified as similar while 61.5 % of the images from painted entries was 
evaluated  correctly as those from the same pen. However, when the inks were applied on 
different TLC plates, for a selected set of 5 pens, only 18.5% and 6.7% of the images can be 
correctly identified as the image from the same pen in written and painted formats 
respectively. In the differentiation study of 25 brands of pens, the method can differentiate the 
inks correctly with the percentages of 36.0% and 2.0% for the written and painted documents 
respectively. The result from the present work demonstrates the feasibility of the TLC and 
color image analysis technique in forensic examination of documents.  
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