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Abstract — Optimizing a water-phase suspending system is very important to manufacture high-quality suspension
polymerized toners. Therefore, in this study, the effects of the molar ratio of calcium hydroxide (CaOH,)/phosphoric
acid (H;PO,)(Ca/P), which were used as inorganic suspending agents, and pH of the water-phase on the characteristics
of styrene-based suspension polymerized toners were mainly investigated. At first, the water-phase was fixed to neutral
condition (pH=7.5) and Ca/P molar ratio was changed from 1.5:1 to 1.76:1. As a result, an ideal calcium phosphate
(hydroxyapatite) was prepared at the Ca/P molar ratio of 1.73:1 and polymerized toners prepared at this condition
showed good particle size distribution, circularity and charging characteristic. Based on this result, Ca/P molar ratio was
fixed to 1.73:1 and pH of the water-phase was changed to weak acidic (pH=>5.5) and weak basic (pH=9.5) conditions. As
a result, polymerized toners prepared under the weak acidic condition showed very good particle size distribution, cir-
cularity and charging characteristic along with excellent printing quality. High-quality suspension polymerized toners
could be prepared via optimizing Ca/P molar ratio and pH of the water-phase.
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F ™= Junsei Chem. Co. (Kyoto, Japan)ell A 413t AElo]=ll
(styrene)} n-F-EolTH O] E (n-butyl acrylateys ARSI 7 A=
Sigma-Aldrich Chem. Co. (New York, USA)°l1A -3} divinylbenzenes
A3k ZWAI A= Wako Chem. Co. (Osaka, Japan)2] 2,2°-
azobisisobutyronitrile (ADVN)& ARE-511 31 k&= DIC Co. (Tokyo,
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Japan)®] 3}gH4 (cyan) RF=S! copper phthalocyanine (FASTOGEN
Blue GCTF)S ARE3131t}. Z3kA1o1 A= Orient Chem. Co. (Tokyo,
Japan)?] zinc salicylate complex (Bontron E-84)5 AR89 4=
Phonix Chem. Co. (New York, USA)2] behenyl behenate (PELEMOL
BB, §7%: 64~74 °C)2 AHEF o1 EUQIALe] 2% XA =
Degussa Co. (Frankfurt, Germany)2] 254 2127121 AEROSIL®
R9725 AME8F3ATE G728k (calcium hydroxide)} 214 H(phosphoric
acid)> Junsei Chem. Co. (Kyoto, Japan)ellA] -1l ARE-S1ATE.
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Table 1. Water-phase ingredients and composition at different Ca/P
molar ratios

Ca/P Molar Ratio & Composition (wWt%)
1.5:1 1.67:1 1.7:1 1.73:1 1.76:1
Ca(OH), 6 6 6 6 6
H;PO, 5.278 4.762 4.667 4.587 4.508
H,0 88.722 89.238 89.333 89.413 89.492
Total 100 100 100 100 100

Ingredients

Table 2. Oil-phase ingredients and composition

Ingredients Composition (wt%)
Styrene/n-Butylacrylate (75/25 wt%) 82.5
Pigment 5
Initiator 3
CCA 1.5
Wax 8
Total 100
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Fig. 1. pH change of the water-phase as a function of Ca(OH),/H;PO,
molar ratio.

*:L-TCP

©

)

S50 40 30 20
20 degq)

Fig. 2. XRD patterns of solid powder samples obtained from the water-
phases prepared at different Ca/P mole ratios ((a)1.67:1, (b)1.70:1,
(¢)1.73:1, (d)1.76:1).
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Table 3. Particle size distribution of polymerized toners at different Ca/P molar ratios

Water-Phase Condifi Ca/P Molar Ratio
ater-rnase Condition
Ca/P=1.5:1 Ca/P=1.67:1 Ca/P=1.7:1 Ca/P=1.73:1 Ca/P=1.76:1
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Toner Particles
Size
Distribution
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Cumulative(%)
Cumulative(%)

10 o5 | 0

10

TS S (pH=7.5)0% 1148}l Ca/Pe) Zn)ol| whet zkz}
TS AxE o FIEUES A%l Cape] BV FEEY

STHEUYAL] TR EE Aslo] YeR)QIT)
1 SFEUYAL] Yty A2
< AolE Uehlis 2he & 5 Slvk Cape] E0)7F 173001 o) 7}
8 Y s JeRilom] ouf o] H YA 7.2 umSl
T}, Table 3] TFE Ca/Pe] ZH|oA AxH THREUUAY i
3 S B et G UER ol o)A 3 Al
Z8 wf REEoR)= 1139 QG AC slo] EEAlOLIREL] E o]
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Fig. 3. Mean particle size of toner particles vs. Ca/P molar ratio.
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Fig. 4. Circularity of toner particles vs. Ca/P molar ratio.
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Table 4. Characteristics of polymerized toners prepared at different pH conditions

Ca/P Molar Ratio=1.73 : 1

Water-Phase Condition
pH=5.5 pH=7.5 pH=9.5
CE Diameter(N)

CE Diameter(N)

Toner Particles
Size
Distribution

Frequency%
n
T
!
|
Curnulative(%)

Mean Particle Size (im)
Circularity

Toner Charging (uC/g)
Printing Density

Printed Sample Image

CE Diameter(N)

- —~ 100

Frequency%
T
1

1
o
3
Cumnulative(%)
Fraguency®
Cumulstivei%)

1 n 1m

1 o m w5 20

200um

0.873

0.94

=HIE

LT3IE $10] 548 AZAE Wl 539l pHok 9.5% oF
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