Appl. Chem. Eng., Vol. 26, No. 2, April 2015, 159-164
http://dx.doi.org/10.14478/ace.2015.1001

’ Article

BenzimidazoloneH{| 9=2| gt 3! ZOl ZEslof zkst o142
&S - g - Uy O|§d7|* - TIPS - upay LT
I EZ, *FAdEy Fdet 34 skt
(20153 1€ 2 A<, 2015 2€ 29 A4 20159 2€ 169 AE)

A Study on Synthesis and Crystallization of a Benzimidazolone Pigment

Song Hyuk Kim, Jae Hwan Kim, Seok Won Yang, Won-Ki Lee*, Young Eup Jin*

w3k, T

*, and Seong Soo Park

First Color Co. Ltd., Kyounggi-do 429-914, Korea
*Department of Polymer Engineering, Pukyong National University, Busan 608-739, Korea
**Department of Industrial Chemistry, Pukyong National University, Busan 608-739, Korea
(Received January 2, 2015; Revised February 2, 2015; Accepted February 16, 2015)

=

Benzimidazolone 7] 221 ?_h;_
oA g ApE-H ], HA

t} 2 AFeA = A
gul W v ARt
3F g= AgFo s

3k QIS

QT =

g B Y

=gl ]

E3fo] Tiorit
alo] ARl B

A

gl

A=

vl 9} 42k=17] ST, A

=
=

enzimidazolone 180 (P.Y. 180)> 4, &, Z&}AE, EY, %E}m E] 59 kst ok
FA"’H“ g].xﬂ o]-ai LHodA(—)],

A7 gl WAl - 4717l gt o J_7]E*é

3ol A 34 —E;]-Oi o] 7kQt A autoclaveE AFE-3Fe] of B

kO
FEFS

L3I DMSO vl & AHg3te] A3t A2
A} Ay Z71E JeRgoh

[<]

Abstract
Pigment yellow 180 (P.Y.180), a kind of benzimidazolone, has been widely used in various industrial fields of ink, paint,

plastics, toner, and color filter, etc. This is a high performing pigment that is a greenish yellow shade with excellent properties
such as heat resistance, solvent resistance, acid resistance and alkali resistance. In this study, pigment compounds were synthe-
sized using various coupling reaction temperature condition. The properties of samples crystallized under various solvents and
temperature conditions using autoclave pressurizer were also investigated. The pigment crystallized using DMSO solvent treat-
ment showed the improvements such as the increase of X-ray intensity ratios and particle size, high color strength, and en-

hanced dispersibility.
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Figure 1. FT-IR spectrum of sample prepared by coupling reaction at
80 C 1 h from coupler solution of 30 TC.
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Figure 2. XRD result of sample prepared by coupling reaction at 80
C for 1 h from coupler solution; intensity ratio (h1/h2) of 17.5° + 0.2°
(h1), 18.2° + 0.2° (h2).
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Figure 3. Intensity ratio and average particle size of samples
synthesised at various coupling reaction temperatures.
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Figure 4. Turbiscan results and color strength of samples synthesised
at various coupling reaction temperatures.
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Scheme 1. Synthetic procedure of enzimidazolone pigment.
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Table 1. Color Difference and Strength of Samples Prepared by
Coupling Reaction for 1 h, and then Crystallized for 1 h at Various
Temperature

o,

Samples T1 T2 T3 T4
Reaction Temp. (C) 80 100 120 140
L* 87.41 87.59 87.67 88.02
Color parameter a -9.56 -9.75 -9.97 -11.01
b 84.47 84.57 85.06 86.05

" color tendency : (+a‘, redness), (—a*, greenness), (+b‘, yellowness), (—b*, blueness),
* color lightness

—0O— : Intensity ratio (a.u.)
[ : Average particle size (nm)
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Figure 5. Intensity ratio and average particle size of samples prepared
by coupling reaction for 1 h, and then crystallized for 1 h at various
temperatures.
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Figure 6. Turbiscan result and color strength of samples prepared by

coupling reaction for 1 h, and then crystallized for 1 h at various
temperatures.
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Table 2. Color Difference and Strength of Samples after Treated at
Various Solvent at 120 C

Samples S1 S2 S3 S4
Solvent Distilled PA NMP DMSO
water
L 87.41 88.41 89.32 90.94
Color a" 9.56 837 7.39 -6.36
parameter .
b 84.47 84.58 86.11 86.21
Color strength % 91 94.19 100.57 102.88

0.3um |
—l

Figure 7. FE-SEM and TEM pictures of samples prepared by
solvent-treatment with various solvents at 120 T after coupling
reaction; (a) distilled water, (b) IPA, (¢) NMP, and (d) DMSO.
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Figure 8. Intensity ratio and turbiscan result of samples prepared by
solvent-treatment with various solvents at 120 C after coupling
reaction; (a) S1 : Distilled water, (b) S2 : IPA, (c) S3 : NMP, and (d)
S4 : DMSO.
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Table 3. Turbiscan Result and Viscosity of Samples after Treated at
Various DMSO Amount at 120 C

Samples D1 D2 D3 D4

DMSO amount (%) 0 25 50 100
Vessel internal pressure 2.7 2.3 1.7 0
Sedimentation high (mm) 1.9 4.1 3.8 2.5

Viscosity (cP) 28.5 21.3 247 26.9

cohol (IPA), N-methylpyrrolidone (NMP), dimethyl sulfoxide (DMSO)
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Figure 9. Intensity ratio and average particle size of samples prepared
by solvent-treatment with various DMSO, distilled water ratio at 120
C after coupling reaction.
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