Polymer (Korea) Vol. 17, No. 3, pp 260267 (1993)
Fe]2gd 7R LEAgRS] EA

A -2 A A
PARe EATHS, F(F)FAS PAATE
(19934 2€ 104 )

Properties of Polystyrene-based Polymeric Pigments

Sin-Hae Jung*, Chun-Hag Jang, Chang-Sik Ha", and Won-Jei Cho
Department of Polymer Science and Engineering, Pusan National University, Pusan 609-735, Korea
* Research Institute, Woo Sung Chem.Ind.Co.Ltd., Pusan 612-060, Korea
{Received February 10. 1993)

8o EolagAae 14 s @ hA HEA W 0B FnE z;;“g-mm. :
2u = i’“EJEJMEEIO}UIiiEHﬂS AL FAE FEE A9y ¥
o)al SHIHALh Felobl e st Ne EAdH e JolEaaT F P EoHIEE Folrl e
28225 U EAohi Eobaehdel =, 3-ug-1- 95 9B 2, 2- LR, 2-5 S8 A]

(e}
!
"

glopdele g AZH AT, ol2)g ohin o Me #HaHFE (color computer) 2 AR &P}, &
o7 nEzetgEol B, Hdd 2 UL ds AT ARAAEEY S48 vunHES
ek

Abstract : Monomeric and polymeric pigments from polystyrene were prepared. Polynitrostyrene and
polyaminostyrene were used as intermediates. The structure of these intermediates were identified
by Infrared spectroscopy and Elemental analysis. Polyaminostyrene was diazotized in dispersion state,
and then coupled with o-acetoacetotoluidide, 4-chloro-2,5-dimethoxy-anilide, 3-methyl-1-phenyl-5-py-
razolone, 2-naphthol, 2-hydroxy naphthanilide. The colors of these pigments were determined by the
color computer. The light resistance, heat resistance, and solvent resistance of polymeric pigments

were investigated. The properites of the polymeric pigments were compared to those of monomeric

pigments.
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Al ¢k, 2¥]d(styrene ; Japan  Katayama
Chem.), #r3hlz<(benzoyl peroxide ; BPO,
Fluka), }d3]=2}z(phenyl hydrazine : BDH,
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Table 1. Elemental Analysis Data of Intermediates and Naphthol AS-coupled Polymeric Pigment

Materials C(%) H(%) N(%) 0(%)
Caled. Found*  Calcd. Found Calcd. Found Calcd. Found
Polynitrostyrene 64.43 62.8 4.7 4.74 9.38 9.72 2147 2257
Polyaminostyrene 79.93 79.11 7.55 7.29 125 11.58 - 2.09
Naphthol AS-coupled
Polymeric Pigment 76.33 75.99 483 5.17 10.68 10.52 8.14 9.16
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Table 2. The Colors of Polymeric Pigments with Dif-
ferent Couplers

coupler AAOT 25DM4CA pMp 2Naph- Naphthol

thol AS
color light vellow light light dark
yellow orange  red red
100
®
g 50
=
2

1 1
400 500 600
Wavelength(nm)

Fig. 1. Reflectance curves of polymeric pigments with
different couplers : —O— AAOT, ---A--- 25DMA4CA,
—{]— PMP, :-@-- 2-naphthol, —A— naphthol AS.
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Fig. 2. Reflectance curves of polymeric and monome-
ric pigments ; — polymeric pigment : «----- mono-
meric pigment.
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Table 3. Solvent Resistance of Polymeric Pigments

Solvent ~Acetone IPA MEK Toluene Xylene
AAOT O O
25DM4CA © @)
PMP AN A

2-naphthol O O
naphthol AS A O

© - very good O : good A : fair X ! poor.
IPA  isopropyl alcohol MEK : methyl ethyl ketone
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Fig. 3. Color differences of PE and PS colored by polymeric and monomeric pigments with different couplers ;
(2) W AAOT(M/PE), (] AAOT(P/PE), ¢ AAOT(P/PS) (b) M PMP(M/PE), ] PMP(P/PE), ¢ PMP(P/PS),
(c) M 2-naphthol(M/PE), [] 2-naphthol(P/PE), ¢ 2-naphthol(P/PS), (d) M napthol AS(M/PE), 7 naphthol
AS(P/PE), 4 napthol AS(P/PS) ; M/PE, P/PE, and P/PS denote that PE or PS are colored by monomeric(M)

or polymeric(P) pigments.
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Table 4. Color Differences of Heat-treated PE Sheets
Colored by Polymeric and Monomeric Pigments with
Different Couplers

AE
Sample Polymeric pig. Monomeric pig.
AAOT 2.8 3.7
PMP 29 7.5
2-naphthol 53 6.8
naphthol AS 6 6.9
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