
DISCRIMINATION OF STAMP PAD INKS USING 

SPECTROSCOPIC METHODS 

ZURIATI BT RAMLI 

BACHELOR OF SCIENCE (Hons.) 

CHEMISTRY 

FACULTY OF APPLIED SCIENCES 

UNIVERSITI TEKNOLOGI MARA 

JULY 2007 



 iii 

ACKNOWLEDGEMENT 

Upon completion of this project, I would like to express my gratitude to many parties. 

My heartfelt thanks goes to my supervisor, Associate Professor Dr. Halila Jasmani for 

assisting, guiding and supporting me in completing my project. I also want to convey my 

thanks to my parent, Mr. Ramli B. Abdullah and Mrs. Zainab Bt Abdul Hamid for 

their support. Lastly, to my friend Wan Khalil B. Jalaludin, without his support, I 

would not successfully complete through this course. 

Zuriati Bt Ramli 



 iv 

TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENT iii 

TABLE OF CONTENTS iv 

LIST OF FIGURE  vi 

LIST OF TABLE vii 

ABSTRACT  viii 

ABSTRAK ix 

CHAPTER 1 INTRODUCTION 

1.1 Background and problem statement 1 

1.2 Significance of study 5 

1.3 Objective 5 

CHAPTER 2 LITERITURE REVIEW 

2.1 Ink 6 

2.2 Stamp pad ink 7 

2.3 Ink analysis 7 

2.3.1 Destructive Methods 12 

Paper chromatography 12 

Thin layer chromatography  13 

High-performance liquid chromatography 14 

Gas chromatography  15 

Electrophoretic techniques 

Traditional electrophoresis  16 

Capillary electrophoresis 16 

2.3.2 Non-Destructive techniques 17 

Raman spectroscopy  18 

Inductively couple plasma-mass spectroscopy 18 

Desorption/ionization mass spectroscopy 19 

CHAPTER 3 METHODOLOGY 

3.1 Material 20 

3.1.1 Sample 20 

3.2 Method 20 

3.2.1 FTIR Spectroscopy 20 

3.2.2 UV-VIS Spectroscopy 21 

3.2.3 Video Spectral Comparator (VSC 5000) 21 



 viii 

ABSTRACT 

DISCRIMINATION OF STAMP PAD INKS USING SPECTROCOPIC 

METHODS 

Ink analysis is an important forensic procedure that can reveal useful information about 

questioned documents by comparison of the inks used to produce the questioned 

documents. In such cases, it is necessary to apply chemical methods that normally do not 

cause partial destruction of the examination materials. The aim of this work is to evaluate 

the possibility of discrimination between stamp pad inks by the use of spectroscopic 

methods; FTIR spectroscopy, UV-Vis spectroscopy and VSC 5000. Nine samples of 

different brands and colors of stamp pad inks were examined. Artline and Unicorn red 

inks and Colop and Artline blue inks cannot be differentiated based on the absorption of 

visible radiation. It could be due to the two brands use similar chemical compounds and 

they probably are of similar chemical compounds or compositions. However, all brands 

of black inks can be differentiated. It could be due to the inks may not have similar 

compositions. The IR spectra of all inks are similar although they are from different 

colors and brands probably due to the inks are comprised of chemical compounds having 

similar functional groups. The three brands of all the three colors, however, can be 

differentiated based on colorimetry measured on VSC 5000. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background and problem statement 

 Ink components may be classified by their functions in the ink matrix. The liquid 

components are collectively referred to as the vehicles and include materials such 

as oil, solvents and resins that help shape the ink flow characteristic, drying 

mechanism, drying time, polarity and cost. Coloring matters may be added as a 

combination of dyes and pigments. Dyes are distinguished by their solubilities in 

the vehicles, whereas pigments are included as very finely ground dispersions that 

are not solubilised. Other components such as waxes, plasticizers, driers and other 

miscellaneous materials may also be added.  

 

 The composition of ink depends on its intended function. Alternation of ink 

components during the manufacturing process will change source properties such 

as tackiness, drying, color, cost, fluidity or resistance to degradation by light, heat, 

water and other environmental factors. 

 

 Ink analysis is an important forensic procedure that can reveal useful information 

about questioned documents. Most of forensic applications regard the detection 

and confirmation of alterations to documents with significant values such as 

insurance claims, wills, contracts and tax returns. These modifications can be 
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