49312361 : dUNIFIAINAANT

[

o o a o = A~ 3’ a
AN : 1/]1!mLEJi’JSTFI3ll”IIG]’iﬂi”IW/']J”Iﬂﬂ"IQﬂauﬁuTNu

o

=y 4 a d KX A 3’ a = Y a A o
Nes ﬁiJ‘}Juiill : ﬂTi’JLﬂin‘Vi‘VillﬂﬁLﬂN‘l«!’iﬂﬂ‘ﬂ"lﬂﬂigﬂﬁuﬂflﬂmﬂi‘!ﬂﬂumlﬂ@iiﬂi

a a s ] a a s ) o ¢S A
JJWTﬂﬂiTV\I LASNITAUATISHNIN. ?JTl]ﬁfJﬂﬂiﬂ]sﬂ’J‘Vlfﬂuwu‘ﬁ : @.ﬂi.ﬁmﬂfﬂ ﬁfﬂﬁﬂ‘]&lmuﬁ Lag

4

an 9)
D.AT.ATIAU ﬂfﬁ'ﬂmﬂ?ﬁlﬂ. 77 iU

U q

1% A

4 av 09/’ dy d' o a d =K d‘ ~ 2’ a
G]Q']Ji%ﬁ\iﬂ‘ﬂﬂﬂ\i"lﬂ?’ﬂﬂiﬂﬂi\iu 3] LW'E)‘V]"IﬂTi'JLﬂiTS‘Vi‘HlIﬂ'lhﬂﬂ"l@‘ﬂauﬁu”llﬂu

a 1 [ a r'd
VUNTLATY AIUNATA thin-layer chromatography (TLC) sanu Tdsunsuins1zrinw TLC
a P k) o 9 A a A A [
chromatogram Wav8IN13AATIEHN laszihwn lfedssluanumilounsonNunna19ve9
=< d‘ﬂ}d a o egjdyalcoj (] d'dévaz
winthamilsdeununszay miveluasiillgihdiednihnmgnaudihtuiniue 28
d’ Y = = L9 o d‘ 9 [ =
DN UVIULASTLUNOAIVUNTEAY  WADINMITANEIAIMIaza1en ¥ lumsanarinoenain
LY ) d’dd‘ A d‘ d'd' A Y o
NIEAMENUNAIMBZAIBNANTAND methanol tazaAToUNNMINZANADIZUUAIMNIAZAY
n-butanol / ethanol / H,0 (50:15:10, v/v/v) AU TLC chromatogram Az launudae
4 I o w . % < . 3
nIesaunues N IFludninau (300 dpi) vaziuindluuiuszion bitmap (bmp) 1AITY
) a 4 a I'd $ 1 1
hlszideTdsunsudmsiziam saldsunsvazeruuazlsouneumanuduues a
oy a a 4 ] ] {
A9 AV Lazd@NY (RGB) UUAN TLC Wad1nM3IATIZHANUULUAY TLC R8InUN
= = = v o d‘ﬂl 1 9
w3 ou IaemadeutazmMsszuievronmMuUNufeITusIIL 15 90 wuanIauen la
gnABY 70.4% uaz 61.5% muday uaehwiinveshnnunaReadudmag 5 ave
a 4 [ 1 ] [ ~ Yy Y ~ =
AATITHUUMHAY TLC aaunuiy waf lainnugndsaiio 18.5% uaz 6.7% 3nmsdeunas
o w d‘ o o d‘ 9 = Lﬂ'
MITTVIMNENY  uazieithnmaudn 25 BN IVIULAZILUNGUUATLATY  IND
a o a 1 [} o w
AN LINFUAVDI AN WU N INTOLINANULANAIN 19 36.0% Uag 2.0% MUSIAY Ha
g & o & a " w a ¢
msanu luasatiuaasldmiuanudluld1dlums1435 TLe sanuTdsunsudnsizinin

4 a 4 aan 4
Lﬁ@c‘]i’)ﬁ]Wgﬂu&ﬂﬂﬁ’li%’lﬂu@ﬁﬂﬂ’lﬁ’lﬁﬁi

a aaa 4 Y a A @ a v A

A1UIPIUAINYIATNT UUNAINYIDY 3J°Vi'l'31/'|f]'laﬂﬁaﬂ'lﬂ§ ‘]d_lﬂ'liﬁﬂ‘]sl'l 2552
A A o =

DIYUDBDUNANH Lo

A A s (= a a 4
AN FD01TINUTIEIINIIUNUT 1. oo, 2 e



49312361 : MAJOR : FORENSIC SCIENCE
KEY WORDS : THIN-LAYER CHROMATOGRAPHY/BALLPOINT PEN INKS

MAYUREE SOMBOON : ANALYSIS OF BLUE INKS FROM BALLPOINT PENS BY
THIN LAYER CHROMATOGRAPHY AND IMAGE ANALYSIS. THESIS ADVISORS : SUPACHAI
SUPALUKNARI, Ph.D. SIRIRAT CHOOSAKOONKRIANG, Ph.D. 77 pp.

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 / H,O (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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