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ABSTRACT

This study was carried out in order to develop a speciality functional coated paper, which can be recog-
nized under a ultraviolet lamp. The special fluorescent whitening agent (FWA) which absorbs ultraviolet
light (397~410 nm) and emits it as yellowish light (570~500nm) was used. The special FWA was applied
in a coating color in two ways: (1) direct application to a coating color as a FWA; (2) application on pig-
ment surface, drying it and application it as a fluorescence whitening pigments (colored pigments). The
effects of the special FWA on coating color properties were tested and the distribution of colored pig-
ments in coated paper was evaluated under a ultraviolet lamp. The results showed that the colored pig-
ments didn't affect on coating color properties. Experimental results showed the possibility of producing
a security coated paper using the special FWA. To produce a speciality functional paper, it was found
to be proper to apply the special FWA in the form of colored pigment.
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Table 1. Properties of coating pigments

Ground
Pigment Clay Calcium Talc
Carbonate
Type powder slurry powder
pH 7.0 9.5 10.3

Viscosity (cPs) - 197 -
Solids content (%) - 75.12 -

Brightness (%) 87.50 91.33 91.30

Particle size 60%<2um  95%<2um  40%<2um
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Table 2. TAPPI Standard

Paper properties TAPPI Standard Methods
Grammage T410 om-98
Tensile properties T494 om-96
Burst properties T403 om-97
Brightness T452 om-98
Opacity T425 om-96

A Z = 4% A= Table 2 2] TAPPI Standardo]| w}=}
L& 231 T, PAGE S0R2%E 2= = 2G5
AoA sk F¢F S5 2542 g & TAPPI
Standard o] o] 7J5to] e 54 8 746 S4E =
Atk

2.1.2 HIRIHQ}E 7|EF FHIHA|

H}-ol ¢ = SB2}el A(Latex 701, LG-chemical, Korea)
2 AFE519 T, B4 & Table 33} 22}, 7]ek A7HA<)
HAHA| (Dispersant), -2HA|(Lubricant), Uj4=3}HA|
(Insolubilizer), %7 A|(Thickner) 2] E-4J-& Table 49|
vreh ek

213 Ex0=
o & CALY] E B WA & AMESIl o 1 &
A& Table 52} 2t}

Table 3. Properties of binder

Surface tension (dyne/cm) 50
Viscosity (cPs) 300
Tg (C) 3

Gel content (%) 80
Specific gravity 1.05
Solids content %) 50
Particle size(ym) 0.12

pH 8.0

Table 4. Properties of additives
Solids content (%) pH

Dispersant 42.6 7.2
Lubricant 50.0 11.09

Insolubilizer 30.0 7.0

Thickner 30.2 5.2
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Table 5. Properties of fluorescence pigment
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Appearance

White homogeneous ca. 17 - 23% pigment dispersion

Chemical Character

Fine anionic dispersion of a water-insoluble oxazinone

Density (207C) 1.07 - 1.12 kg/L
Viscosity
20°C <200 mPa.s (Brookfield Programmable DVII+, spindle 18, 60 rpm)
0°C <100 mPa.s (Brookfield Programmable DVII+, spindle 18, 60 rpm)
pH (as supplied) 62-78
Solidification Point -5°C
2.2 At o] NaOHE 2o} pHE 243}t 3o BAHA QL AR E
I H7kstel 2ele] Wel oF 1SEAE W 3, 420) 3
221 =T %466—|x'” b K) = o o = A
e gl K90 A 2] THIE 5 A, vl e, S84, W3k <o = wyt
ST@dsuA Y 482 =4 (wet tYPG)L_} a4 A A A 7leto] ERolS A 23 ATH AR ZAHO &
(dry type)f 5= 7FA 'S AHEOEAT 54 2 e wobat) obm Az sl BE RO =
o] AL o 7}71o] o =N e =
28] el 29 AL (GCC, Tale, Clay) 558y 2 ohmwmo] S2HA17, 404 BA0HE
.TL]—___HH;(—H%I:IE%]EO#:EEL_'?‘_ 48/\]7}501’—”—% 17:1 Py = = o] =z =1od T O EA
R A AR A 2122 1 part F2J5to] Azaget. CE AL B4
TITUAS AR A AT, SN VHD mpzeg rm el S0, A% 5 e
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SR W A A s e eupoe ¥e 1 pan E4k
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A 7] B ori 5 Al F3IF ol 2 A 25l
171 =, grlnfhngOI'oq A4 g 2H \_E’::_. | Ba Egolo] Ar A AT H = A (DV- Viscometer,
A2E BAPO R mFAL Azshd) Wekch

Table 6. Coating color formulation (unit: parts)

Component Grade

A B C

Clay 30 30 30

GCC95 70 70 70
Binder 12 12 12
NaOH 0.14  0.14 0.14
Dispersant 0.12 0.12 0.12
Lubricant 0.5 0.5 0.5
Insolubilizer 0.3 0.3 0.3
Thickener 0.1 0.1 0.1

Fluorescence pigment - 1 1
Fluorescence pigment type - wet dry

Solids content (%) 65 65 65

Brookfield, U.S.A)& A8-3}4] no. 4 spindle 2 60 rpm

oA =4 0}0“‘ pHE= pH=4 7] (PB-11, Sartorius
Korea. Ltd)& *P%O}?‘iil‘li, He S Heid 2471
(Water retention meter, AA-GWR, Kaltec scientific
inc, U.S.A)E AHE-8l0] 302 5o Hpdt F o2 &4

& 2339t

2,24 =ZX| M=

EFR 9 Alze AEE HA5 Z¥H (K-control
coater, RK print Coat Instrument Ltd, UK)E A}-8-5}9
AR|of| T T 2241 g/m’ .2 HH ZE3H T, 105C
9] I AZX7] (YJ-8600D, Yujin Electronics,
KOREA)A 30270 AZ3tgich. #+3 Ay
(Supercalender, Beloit Corporatiom, U.S.A.)E A&
3lo] £ 70 °C, &8 300 psiof A =3 Ho| Cotton
filled rollZ 0 2 357 3} 18] Aely Ha]ste] &
SAE Az
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Table 7. Effect of the application type of FWA and the pigment type for colored pigments on coating

color properties
. Coating color A Coating color B Coating color C
Properties

- GCC Talc Clay GCC Talc Clay

Viscosity (cPs) 1060 1100 1028 1230 1120 1083 1227

Water retention (g/m”) 83.63 81.36 80.44 82.54 81.69 80.75 82.12

pH 9.42 9.5 9.24 9.43 9.61 9.44 9.56
2.2.5 BWAMOIRO| BT B VRS EFYZUA BA F, AR B4 A
UVPALS] BLAK-RAY ML-49 2] A ZE o] & A RE Eg ool H7Iet 7ol 91e] A
sho] PgahobE o] Byl By ou] xS g0k 1} A A3} 3ES B Rt} (Table 69 coating color
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Fig. 1. Image of surface of coated paper without
colored pigment under a UV lamp.

Fig. 5. Image of surface of coated paper with dry

colored pigment (GCC) under a UV lamp.

Fig. 2. Image of surface of coated paper with wet
colored pigment (GCC) under a UV lamp.

Fig. 6. Image of surface of coated paper with dry

colored pigment (talc) under a UV lamp.

Fig. 3. Image of surface of coated paper with wet
colored pigment (talc) under a UV lamp.

Fig. 4. Image of surface of coated paper with wet
colored pigment (clay) under a UV lamp.

Fig. 7. Image of surface of coated paper with wet

colored pigment (clay) under a UV lamp.
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