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Raman spectroscopy of blue gel pen inks
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Raman Spectroscopy
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- mall mega stores
- variety shops,
- news agents,
- stationers and pen company warehouses in Canada, USA, Switzerland and
- nearby countries such Germany, France and Italy

L oo yd o 1 Yo o 1A A o v
“]f\im']ﬁlﬂlﬂﬂc‘l"]'ﬂﬂ1\illﬂﬂ\iﬂuﬂ 55 1Y Nﬁ1ﬂ%@ﬂﬂllﬁﬂﬂ1uﬁu’] 6



Brand

Extraction in MeOH

(pigmentidye)
Cross Matrix Diyes
Dong-A Dyes
Dong-A Dyes
Fila Dryes
Le Grip Twin Gel Dryes
Montex Dryes
Papemate (CAN) Diyes
Papermate {115 &) Diyes
Parker Dyes
Pentel Enerzel (CAN) Dives
Pentel Energel (1ISA) Dryes
Pilat G-1 Dryes
Pilot G-1 (CAN) Dryes
Pilot (-2 Diyes
Pilat G2 USA Dryes
Pilot SuperCel Dyes
Reynolds Dyes
Raotring Dryes
Stypen Dryes
Bic Intensity {CAN) Pigment
Bic Intensity {CH) Pigment
Brio Scatto Gel Pigment
Edding 2170 Pigment
Edding 2189 Pigment
Flair 250 Pigment
Focus 11 Pigment
Focus LX Pigment
Herlitz {Zebra) Pigment
Marvy Excel Pigment
Merangue Hi jell Pigment
Mondial LUS Pigment
Montex HY Power Pigment
Papermate (CH) Pigment
Pentel K 106 Pigment
Pentel K 118 Pigment
Pentel K 160 Pigment
Pentel K 227 (CH) Pigment
Pentel K 227 (USA) Pigment
Pentel KM 127 Pigment
Pilot G-Tec C4 Pigment
Pilat PS(K) Pigment
Sakura MED Pigment
Sakum XPGB (5) Pigment
Sakum XPGH (USA) Pigment
Sanford Gel BT Pigment
Sanford Refill BT Pigment
Sanford Uniball {CAN) Pigment
Schneider Pigment
Staples Pigment
Uniball Signo (CAN) Pigment
Uni-ball UM 133 Pigment
Unibal | UM 153 Pigment
Zebm Antigue Pigment
Zebm JimnieGel Pigment

Zebm Sarasa

Pigment
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Renishaw Raman RM 1000

¢

® RenishawRaman RM 1000 spectrometer (Renishaw plc, Gloucestershire, UK),
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1. 514.5 nm : from an argon ion : waverange 4000 and 200 cm-1

2. 830 nm : from a near infrared (NIR : waverange 4000 and 200 cm-1

msnasgudiading 4 daeehs Fail

- PB 15:1, Hostaperm Blau A2R, Hoechst (a-copper—phthalocyanine).
- PB 15:2, Hostaperm Blau AFL, Hoechst (a-copper—phthalocyanine).
- PB 15:3, Hostaperm Blau B2G, BASF (b-copper—phthalocyanine).

- PB 15:4, Hostaperm Blau BFL, Hoechst (b-copper—phthalocyanine).

- PV 23, Hostaperm Violett RL, Hoechst



[

R T = ' 2
W‘]J'J]!‘]Ju!uﬂﬁ‘ﬁﬁﬂﬁﬂ@ﬂqu PINH

(0B TET L) 21 sold tesmaid

Bisie
F

1. pigment blue 15

class of phthalocyanines

Pigment wviolet 23 (C1. 51319)
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2. pigment violet 23

class of the oxazines
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Crmoss Matrix [ves
Dong-4A ves
Dong-A LDryes
Fila LDryes
Le Grp Twm Gel LDryes
Momtex LDryes
Papemute {CAN) LDryes
Papermmate (L5 A) LDryes
Parker LDryes
Pentel Energel (CAN) Dives
Pentel Energel (USA) Dvyes
Pilot G-1 Dvyes
Pilot -1 {CAN) Dvyes
Pilot G-2 Dvyes
Pilat G2 TUSA Dyex
Pilot Super(el Dvyes
Feynolds Diyes
Fotring Diyes

Stypen Diyes
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Bic
Hic
Bnq
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Intensity (CAN)
[ntensity (CH)
1 Scatto Gel

Edding 2170
Edding 2189

Flai

T 250

Focus |

Focus LX

Her

lite {Febra)

Marvy Excel
Merangue Hi jell
Mondial LUS
Montex HY Power
Papermate (CH)
Pentel K 104

Pentel B 118

Pente]l B 160

Pentel K 227 (CH)
Pentel K 227 (USA)
Pentel KM 127
Pilot G-Tec C4
Filot PS

Sakum MED
Sukum XPGB (5)
Sakum XPGB (USA)

San
San
San

ford Gel ET
ford Refill RT
ford Unihall {CAN)

Schneder

Staples

Uniball Signo (CAN)
Uni-hall UK 1337
Uniball UK 153

feb
feb
feb

m Antigue
m Jimmniede|
T Sarasan

Pigment
Pigment
Pizment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pizment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
Pigment
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Group 1

Group 2

Raman intensity

Group 3
__‘_.___/\/\/'\_,J\,\

Group 4 \

T
3000 2500 2000 1500 1000 800

Wavenumber (cm)

Raman spectra of the four groups obtained using the argon ion laser (514.5 nm).

v 1w v o ' v A4 A
2. ﬁ]u]iﬂ%ﬂﬂquﬂ?ﬂﬂ]x‘ﬂﬂ !‘lJ‘M 4 ﬂqu%]ﬂﬂ]ﬁi‘ﬂﬂ?]uﬂ]?ﬂﬂuﬂ 514.5 nm

Group 1

Raman intensity

Group 2

1800 1600 1400 1200 1000 800 600 400

Wavenumber (cm™")

Raman spectra of the four groups obtained using the NIR laser (830 nm



HAMIAIHIUANNIANF YD INGH

MUININGAT

awacane il

Edding 2189
Edding 2170
Pilot G-Tec C4
Pilat PS50

Bro Scatto Gel

Flair 250

Focus LX

Focus 11

Marvy Excel

Mondial LUS

Montex HY Power

Sakurn MED

Sanford Gel KT

Sanford Uniball
[CAN)

Sanford Refill BT

Schneider

Staples

Uni-ball UM 1337

Uniball UM 153

Uniball Signo
(CAN)

1) X (x-1)

N(N-1)

D =D index of discriminatory power

N = number of onrelated strains tested

S = number of different types

Xj = number of strains belong to the jth types

P I B B b P b B e

b B I B

P I B B b P b B e

b B I B

Herlitz (Zebra)
Papermate (CH)
Zebm Sarasa
Zebmu JimmieGel
Bic Intensity (CAN)
Bic Intensity (CH)
Pentel K 106
Pentel K 227 (CH)
Pentel K 227
(USA)
Pentel K 160
Pentel K 118
Pentel KN 127
Sakum XPGB (5)
Sakura XPGB
(USA)
Zebr Antique

Merangue Hi jell
DP

e b e e e L L e e

Leb el b L L

0.62

Wi e e e NN e

1‘155_
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Raman intensity
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