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Comparative Analysis on Black Gel Pen Made in China
and Other Countries by Raman Spectroscopy

LIAN Yuan-yuan'*** ,LIANG Lu-ning’
(1. 2011 Collaborative Innovation Center of Judicial Civilization ,Beijing,100088;
2. Key Laboratory of Evidence Science (China University of Political Science and Law) sMinistry of Education ,
Beijing 100088, PR China ;3. Fada Institute of Forensic Medicine & Science ,
Beijing .100192; 4. The Ministry of Public Security Material Evidence Identification Center ,Beijing,100038)

Abstract: In order to help the document examiners in their daily work on cases involving black gel pen inks,
comparative analysis was done on 62 black gel pens made in China and 42 black gel pens made in other coun-
tries by using Raman spectroscopy technology. It shows that,all of the 104 black gel pens can get their own Ra-
man spectra under 785 nm or 532 nm exciting light. According to different characteristics of Raman peaks, the
62 black gel pens made in China can be divided into three categories,42 black gel pens made in other countries
can be divided into ten categories. The inks of most black gel pens made in China are carbon,so it is hard to get
good distinguish. While the inks of most black gel pens made in other countries are dye,and it is much easier to
be distinguished.
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Table. 1 Breakdown of black gel pens made in China
1 MG-6102 32 GL-7777
2 0611 33 35
3 GP-1115 34 ) 36
4 VGP-1029 35 ( GL-A8
5 GP-1008 36 GL-456
6 GP-1212 37 Orange558
7 GP-1200 38 J505
8 GP-1208 39 GP-800
9 GP-1530 40 H-093
10 MF-2013 41 A-300
11 FGP80204 42 PC-868
12 1368A 43 PC-1238
13 3031A 44 1298
14 R238 45 1001
15 G-56 46 GP-880
16 G-56 47 LAG200061B
17 8035 48 111200
18 AH-2000A 49 GP-161
19 8363 50 100
20 856B 51 1100A
21 8891 52 ( ) JF-922
22 810mini 53 GP-472
23 814mini 54 3238
24 821mini 55 THTY-1220
25 BT-3026 56 ZEBRA BE-100
26 BT-3026 57 Dolphin
27 K-49 58 W-278
28 K-41 59 CS-656
29 K-32 60 GP-1200
30 BT-409 61 GP-218B
31 GL-155R 62 G-3502
Table. 2 Breakdown of black gel pens made in foreign countries
Ay Dude-ohto CB-10DD-SV
A, Dude-ohto CB-10DD-BK
B ZEBRA( ) RJF5-BK
C, Montblanc( ) LeGrand Rollerball/M
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2
C, Montblanc( ) Rollerball Refill F
C; Montblanc( ) Rollerball Refill M
Dy Uni-ball( ) UMR-1
D, Uni-ball( ) UBR-95
D; Uni-ball( ) UMR-90(08)
Dy Uni-ball( ) UMR-5
Ds Uni-ball( ) UBR-85
E; Schneider( ) Gelion39
E, Schneider( ) Express 735
F KACO( ) LUXO
G STAEDTLER( ) 308 05-9
Gy STAEDTLERC( ) 334-9
H PARKER( ) Rollerball Refill F
1 PREMEC( ) FEATHER
] KING CROWM( K)
K Picasso( ) RBR-001
L Pentel( ) LRN5
M MEDICI( ) 101 .
N LISEURC( ) RP-901 s
O S. T. Dupont( ) R. B.
P Lamy( ) M63
Q MONTAGUT( ) s
R, Duke( ) )
R, Duke( ) s
R; Duke( ) .
T STABILOC( ) 1-046-02
U FABER-CASTELIL( ) ROLLERBALL-REFILL 14 87 12
A% MONTEVERDE( ) CERAMIC GEL-FINE P42
V, MONTEVERDE( ) 81291
w Sheaffer( ) 97335
X Campo Marzio Design( ) 888M
Y WOKE( ) GP-3011
Z PILOT( ) BLS-G2-5
Zy PILOT( ) BLS-HC4
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Table. 3 Classification table of black gel pens made in China

(em™ 1)

1.2.3.4.5.6.7.8.9.,10,11,12,13,14,15,16,17,18.,19,20,21.,22,23,24,25.,26.,27, 1347.1608
28.29.30.,31.,32.,34.,35.38.39,40,41,42,43,44.,45,46.,47,48.,49.50,51.52.53.54,
55.56.,57.,58.59.,60.61.62

33.36.37 1142.1294.,1344,1408.1596
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Table. 4 Classification table of black gel pens made in Foreign countries

(em™ 1)

B DI D2 D3 D4 D5 Y 1367.1597
Al A2 C2 C3 1111,1194,1215,1264,1344,1367,1411,1570,1599

Cl1 E1 H J] K M N O P Q RI R2 R3 1209,1346.,1390,1417,1477.,1495,1583,1625
u vz wW X

E2 1141.1178.,1378.,1442,1588.,1620
Gl 1343.1452,1530
G2 1502.1612
L 1026,1336.,1394,1453.,1503.,1565,1597
72 1281,1359,1508,1531,1562,1597,1650
F I 1281.,1342,1390,1429,1498.,1585.,1623
T V1 Z1 1127,1148.1188.1217,1286,1365,1406,1488,1570,1595
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Fig. 4  Spectrum of 1st class of black gel pens Fig.7 Spectrum of 4th class of black gel pens
made in Foreign countries made in Foreign countries
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