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Toém tét

Céc vu 4n lién quan t6i tai liéu gia mao ngay cang phd bién véi tinh chat tinh vi va
phtic tap. Trong d6 tai liéu lién quan dén chir viét tay, chir ki thuong xuét hién trong
cac vu an hinh sy va tranh chp dan su. Hau hét van ban viét tay hién hanh thuong
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dung but bi, do d6 viéc phan tich cac mau muc but bi ¢6 trén thi truong 1a mot can cu
guan trong dé giam dinh hinh sy cac tai liéu bi gia mao. Bai bao nay trinh bay cach
phan biét cac loai muc cua cac mau bat bi Thién Long bang phuong phap quang phd
hip thu phén tir phd tir ngoai kha kién (UV-Vis) véi 3 miu: matixs, flexoffice va TL-

023; bang phuong phap phd héng ngoai (IR) voi 06 miu mau xanh: grip, matixs,
executive, flexoffice, leger, TL-023 va 06 miu mau den: grip black, matixs black,
executive black, flexoffice black, leger black, TL-023 black. Két qua thu dwoc cho
thiy, phan tich mau muc biang phuong phap UV-Vis cho két qua nhanh va d& phan

biét hon so vdi phuong phéap phan tich IR.
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1 M& dau

Trong linh vyc khoa hoc diéu tra hinh sy, tai liéu duoc
hiéu 1a nhiing vt phém do t0i pham tao ra, nhitng ddi
tuong bi ching xam hai, hodc 1a nhitng phuong tién
dé toi pham thyc hién hanh vi pham t6i [1,2]. Tai li€u
1a vat pham lam gia gdm: chit viét, chir ki, tién, gidy
t&, hoa don, ching tir, 4n pham gia (vi du, di chic gia
dé chiém doat tai san),... Tai lidu la ddi tuong bi xam
hai (tién, gidy td, 4n phdm,...) cta co quan, to chirc
hay c4 nhén bi lay cip.

Két qua giam dinh tai liéu 1a chimg ct quan trong dé
chimg minh toi pham va céc tinh tiét lién quan, c6 anh
huong truc tiép t6i két qua didu tra, truy 6, xét xir; dua
ra nhimg bang chimg giup nhan biét dugc cac tai liéu
gia, dic biét 1a sy xuét hién cta tién gia, do la gia [3,4].
Phan tich muc 1a mét phan quan trong trong qua trinh
giam dinh cac tai liéu nghi van: séc, hoa don, hop
ddng,... Phuong phap phan tich quang phd hap thu
phan tir thuong duge st dung cho két qua chinh xac

gitip phan biét cic loai muc [5,6]. Phuong phap phd
FTIR (Fourrier Transformation InfraRed) dua trén su
hap thu birc xa IR cua hop chit can nghién ctru, ghi
nhén dao dong dac trung cta cac lién két hoa hoc gitia
cac nguyén tir, co thé phén tich ciu trac dinh tinh va
dinh lugng; dat do nhay rat cao voi ham luwong chét
mAu rat thap, ngay ca khi miu chi c6 bé day c¢& 50
nm,... FTIR dugc st dung dé phan tich cac miu muc
viét & cac thoi diém khac nhau. Phd IR thu duogc bang
ba cach str dung: vién nén KBr, chit nén Si va té bao
ZnSe. T viéc phén tich phd FTIR xé4c dinh dwoc: thoi
diém viét, thanh phan hoa hoc ciia muc; cho thiy chi
cach st dung vién KBr va té bao ZnSe 13 hiéu qua [7].
Phuong phap quang phd tir ngoai — kha kién (Ultra
violet - Visible/ UV-Vis) dua trén su hép thu birc xa
tir ngoai-kha kién. Kiém tra bang tia UV-Vis ¢ thé
cung cip cac dau hiéu cho thay tai liéu da bi thay doi
do tac dong bdi hoa chét hodc cac vat liéu khac [8].
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Nghién ctru ndy phan tich cac loai muc bang cac
phwong phap phén tich quang phd hap thu phan tir phd
tir ngoai kha kién (UV-Vis) va pho hong ngoai (IR)
trong giam dinh tai liéu dé cung cap dir lidu phan tich
tai liéu nham hd tro co quan phép y.

2 Phuong phap nghién cuu

2.1 Chuén bj mau

Khoé gidy trang véi kich thuée 1 cm x 5 cm duoc to
kin myc. Sau d6 ngdm toan by trong 100 mL
methanol (Merck, Duc). Sau 16 gid, toan bd muec trén
gidy dugc hoa tan hoan toan vao dung dich methanol
thu dugc 100 mL dung dich methanolic (hén hop
methanol va muc Viét).

2.2 Phan tich UV-Vis

Thiét bi: may phan tich pho Perkin Elmer Lambda 35,
Phan Lan.

Do hap thu dugc ghi lai trong dai budce song A = (400 +
700) nm. Dix liéu dugc xir li bang phan mém Winlab.

2.3 Phan tich IR

Thiét bi: may phén tich phd L1600400 Spectrum two
DTGS, UK.

Phé hdng ngoai cho mdi miu dugc ghi lai trong dai
(450-4 000) cm’™.

10 pL myc methanolic dugc thém vao 100 mg bot
KBr tinh khiét. Sau d6 mau dwgc 1am khé hoan toan
bang méay sy Drying Oven (Trung Qudc) va ép thanh
dia tron duong kinh 40 mm, day 2 mm (d9 truyén qua
92 % trong dai phd). Ap luc ép dit 1én mau 1a 5 tan.

3 Két qua va ban luan

3.1 Phan tich UV-Vis

Muc cta ba nhan hiéu bat bi Thién Long (matixs,
flexoffice, TL-023 ) duoc kiém tra bang may quang
phd UV-Vis trong dai budc song A = (400-700) nm.
Hinh 1 13 phd hép thu cua ba mau muc but bi Thién
Long mau xanh. Tt ca cac mau déu c6 mot dinh hap
thu cuc dai trong dai budc song A = (550-600) nm.
Dinh hip thy cia miu matixs & A = 584,14 nm, cia
mau flexoffice & A = 582,25 nm va ctia mau TL-023 ¢
A =1577,40 nm.

Hinh 2 1 phé hap thyu cia ba mau myc but bi Thién
Long mau den. MAu matixs c6 hai dinh hip thu trong
khi flexoffice va TL-023 chi c6 mot dinh. Binh hap
thu cuc dai cia mau flexoffice & A = 590,09 nm, cta
mau matixs & A = 594,92 nm, va cta mau TL-023 &
A =1587,03 nm.
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Hinh 2 Ph hap thu UV-Vis cua muc but bi den
—— matixs, —— flexoffice, ——TL-023

3.2 Phan tich IR

Muc cua ba nhan hi¢u but bi Thién Long dugc phan
tich bang may phan tich phd L1600400 Spectrum two
DTGS, trong dai (450-4 000) cm™.

Hinh 3 1a phé hip thy IR cia 6 mau myc bi Thién
Long mau xanh nhan hiéu grip (BO1), matixs (B02),
executive (B03), flexoffice (B04), leger (B05) va TL-
023 (B06). Tt ca cac phd c6 mot dinh rong trong
khoang (3 000-3 600) cm™, diéu nay cho thay sy hién
dién ciia nhom -OH trong cic mau ndy. Cac dinh
trong dai (2 880-2 900) cm™ cho thiy sy c6 mat cua
nhoém -CH, va -CH3 [9].
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Hinh 3 Phé hap thy IR cua 6 mau myc bt bi Thién Long mau xanh (a) BO1, (b) B02, (c) B03, (d) B04, (¢) B0S5, (f) B06

Hinh 4 14 phd hip thu IR ciia 6 mdu myc bi Thién T4t ca cac phd c6 mot dinh rong trong dai (3 000-3
Long mau den nhan hiéu grip black (K01), matixs ~ 600) cm™, cho thay sy hién dién cia nhom -OH trong
black (K02), executive black (K03), flexoffice black  c4c miu nay. Su c6 mit clia cac dinh trong dai (2 880-
(K04), leger black (K05) va TL-023 black (K06). 2 900) cm™ 1a do sy kéo dan cua CH; va CH,..
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Hinh 4 Phé hap thu IR cia 6 mau muyc bat bi Thién Long mau den (a) K01, (b) K02, (c) K03, (d) K04, (e) K05, () K06

4 Két luan

Phan tich UV-Vis cho thdy cac mau myc but bi Thién
Long matixs, flexoffice va TL-023 chi hién thi mot
dinh trong dai A = (550-600) nm. Phan tich IR cho
thiy dang phd cua cic mau nay twong ty nhau va kho
phan biét sy khac nhau cua cac mau (Su khac biét chi
thé hién & cuong d6 cua dinh chinh va dang phd).
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Tir két qua thu dugc, co thé két luan: viéc phan tich
c4c mau muc bang phuong phap UV-Vis cho két qua
nhanh va c6 thé d& phan biét cac mau muc hon so véi
phuong phap phan tich IR.

Lo cam on
Nghién ctru dugce tai trg boi Bo Cong an, ma dé tai
BH.2019.H09.01.
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Application of molecular absorption spectroscopy analysis in forensic document assessment

Nguyen Duc Duong, Tran Dinh Hoan, Nguyen Thi Minh Hang, Bui Trung Toan
Institute of Science and Technology, Ministry of Public Security
duong.mda@gmail.com

Abstract Cases related to forged documents are increasingly common with sophisticated and complex. In which
documents related to handwriting, signature often appear in criminal cases and civil disputes. Most current
handwritten documents often use ballpoint pens, so analyzing ballpoint pen ink samples on the market is an
important basis for criminal investigation of forged documents. This paper presents a way to distinguish the inks
of Thien Long ballpoint pen samples by ultraviolet-visible (UV-Vis) molecular absorption spectroscopy with
three samples: matixs, flexoffice and TL-023; by IR spectroscopy with six blue samples: grip, matixs, executive,
flexoffice, leger, TL-023 and 06 black samples: grip black, matixs black, executive black, flexoffice black, leger
black, TL-023 black. The obtained results show that the pattern analysis by UV-Vis method gives faster and
easier to distinguish results than the IR analysis method.

Keywords ballpoint pen inks, ink discrimination, spectroscopic
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