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Analysis of Handwriting from Black Roller and Gel Ink Pen by
Surface-enhanced Raman Spectroscopy Based on Gold Colloid

CHEN Ning, LI Shuying, ZHANG Xiaoxia
(Guangdong Police College, Guangzhou 510232,China)

ABSTRACT: Surface-Enhanced Raman Spectroscopy (SERS) is a technique that extends the range of Raman applications
to trace analysis. SERS has considerable benefits in the identification of forensic evidence, as it can quench fluorescence and
provide significant differences, including peaks of different heights, shapes and shifting, together with the new peaks. This
study presents a new method for the minimally invasive in situ analysis of handwriting from black roller and gel ink pen by
the SERS based on concentrated gold colloid. Ninety brands of black roller and gel ink pens were collected to make their own
handwriting samples on paper. The concentrated gold colloid was dropped onto the handwriting strokes, then the prepared
samples were analyzed by DXR Raman microscope. All the SERS spectra were gathered under the same collection parameters
of 780nm laser, 0.1mW laser power at sample, 10X objective of microscope, and dark-field illumination. The SERS spectrums
of handwritings written by the 90 brands of black roller and gel ink pens can be classified into six kinds. SERS, based on
gold colloid, is a powerful technique for the examiner to rapidly analyze the handwriting from black roller and gel ink pen,
demonstrating suggestive for comparative examination of these handwritings.
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Fig.2 SERS spectra of paper

Fig.1 SERS spectra from different parts of
No.9 sample
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Fig.4 SERS spectra of No. 62 sample
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Fig.5 SERS spectra of No. 82 sample
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Fig.3 SERS spectra of No. 59 sample
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Fig.6 SERS spectra of No. 63 sample
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Fig.7 SERS spectra of No. 80 sample
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Fig.8 SERS spectra of No. 1 sample
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Table 1 SERS Raman shifts of 6-kind handwritings of black ink pens

B FENZH (cm')

EIESS 1568. 1487. 1346. 1263. 1220. 1171. 1113. 998. 635. 483
Wk 1614. 1582, 1343. 1281. 1173. 1143. 992. 915. 798. 756. 727. 485. 419
o=k 1594, 1390. 1345. 1282. 1217. 1143. 1045. 787. 727. 634. 483
gl 1325, 1052, 660. 526. 392

%
HHAE 1586. 1489. 1399. 1332. 1268. 1243. 1182. 1077. 1026. 957. 624. 495. 382
Nk 1572, 1439. 1391. 1287. 1012. 787
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