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Determination of the Writing Age of Blue Ballpoint Ink
by Gas Chromatography
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Abstract A method of identifying the writing age of blue ballpoint ink has been established for
imperative demand of forensic laboratory. The content of the volatile component in blue ball-
point ink was determined by gas chromatography GC . The absorbance of the dye in the blue
ballpoint ink was measured by ultraviolet-visible spectrometry UV-Vis . A writing age curve of
the blue ballpoint ink has been established by the ratio of the content of the volatile components
and the dye based on the identification of 74 kinds of blue ballpoint inks from both domestic
and international origins. The change of benzyl alcohol or phenoxyethyl alcohol was tested with
the writing age. Blue ballpoint inks of different kinds were detected and the repeatability of the
experiment was investigated. The results indicated that the method is reliable and systematic
and especially suitable for practical cases.
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1
1.1
HP6890
2.1.1
1* Zebra Jan-
mee RB-100 2" Houdly 198KB 3" Korea
Pioneer 602 0.38 Mirae Co. J-203 Korea
1.2
FFAP
30 m x0.25 mm i.d. x0.3 um 60 C 1 6
min ——"",520 C 10 min 280
2.1.2
¢ 240 C N, 2.0
mL/min H, 35.0 mL/min 350
mL/min 2.0 mL/min 2 uL
1.3
1#
6 500 mL I pL
7 2 cm 1 mL
10 min - 0.5h 500 mL
1.4 0.2 uL 0.5h
1 pL
500 mL 2 2 cm
2 2.2
100 pL 30 min
GC
1.5
3
10 74 3 !
20
100 wL 2.2.1 I
30 min I
900 L 10 min
665 nm 1* 1 1*
580 nm A
uv B C
2
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Table 1 Peak areas of phenoxyethyl alcohol A peak 2.2.2 I
areas of orthocresol B  absorbances of copper phthalocy-
anine C and their ratios of sample 1 in some months II
Writing age/d A B C A/B/C
255 11.5 131.1 0.047 1.87 2#
104 47.9 130.3 0.062 5.93
78 48.4 129.7 0.068 5.49
38 75.9 131.8 0.075 7.68 3
11 52.1 127.5 0.023  17.77 1-b 1-b
I
20 10 12
r i [y
a L
15+
SETY: 4 4
2 10F 2 2
= r = =
I .
5L
I °
L L [ .
0 o b b b b w1 0uu\uu\uu\uu\....l....l....l.... 0 cao e b b b b e b ny
0 50 100 150 200 250 300 0 10 20 30 40 50 60 70 80 0 20 40 60 80 100 120 140 160
Writing age / d Writing age / d Writing age / d
1

per phthalocyanine Fig 2-a b or triphenylmethane dyes Fig 2-c .
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Fig.1 Age curves of contents of volatile components in ink vs writing age

a. sample 1. b. sample 2 c. sample 3.
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Fig 2-a or benzyl alcohol

Fig2-b ¢ B peak area of orthocresol C absorbance of cop-
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Table 2 Repeatability results of sample 1
Writing age/d Average value RSD/%
97 5.45 6.42
83 5.28 3.62
4 17.25 2.23
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