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Abstract: The branched copolyester was synthesized and its molecular weight, T,, 1/2 method temperature (7;,) and
rheological properties were characterized for the application of toner binder. The linear copolyester had low molecular
weight and melt elasticity obtained by dimethylterephthalate (DMT), ethylene glycol (EG) and 2,2-bis(4-(2-hydroxy-
propoxy)phenyl)propane (HPP). The branched copolyesters prepared with various branching agents such as 2-
(hydroxymethyl)-2-ethylpropane-1,3-diol (trimethylol propane, TMP), 2,2-bi(hydroxymethyl)-1,3-propanediol (pentaeryth-
ritol, PER), 1,2,4-benzenetricarboxylic anhydride (trimellitic anhydride, TMA) and glycerol to improve the physical prop-
erties of the linear copolyester. The effect of branching agents on the molecular weight and melt elasticity of the branched
copolyester was examined. The branched copolyesters prepared by adding over 15 mol% of branching agent showed rel-
atively high molecular weight and melt elasticity, and T}, value of 140 °C. Therefore, the highly branched copolyesters
were deemed suitable as a hot-melt toner of laser print process.

Keywords: hot-melt toner, melt elasticity, branched copolyester, branching agents, chain-entanglement.
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Scheme 1. Synthesis of copolyester with HPP and TMP.
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TMP-HPP Branched Copolyetser

Table 1. Effect of HPP Contents on Molecular Weight and
Thermal Properties of Copolyesters

ot WY M MWD ca
0 0.58 - - 248 234 80
10 0.44 - - 222 227 79
15 0.23 - - 215 126 66
20 0.25 4400 2.4 204 125 68
30 0.19 4100 2.2 - 114 65
50 0.20 4100 2.2 - 115 70

70 0.17 3300 2.0 - 108 63
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Figure 1. Flow tester graphs of the linear copolyesters prepared by
adding HPP.
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Figure 2. 'H NMR spectrum of TMP branched copolyester.

Table 2. Characteristics of the Branched Copolyesters Obtained
with Various Contents of TMP
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Figure 3. GPC curves of the branched copolyesters obtained with var-
ious contents of TMP.

Table 3. Thermal Properties of TMP Branched Copoly-
esters

(rﬁﬁﬁ) LV M, MWD (G/i; (anlc:/ll;) (‘)Tcg) ({g) (@ 11(\)/[Ilnin)
0 0.20 4100 22 1 0 70 115 431
5 021 4600 25 ! 5 67 116 453
10 024 5100 52 3 10 63 120 342
15 0.38 5800 18.0 4 15 62 129 1.6
20 0.50 4400 28.6 12 20 64 145 0.9
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Figure 4. Effect of TMP content on the complex viscosity of the
branched copolyesters.
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Figure 5. Modified Cole-Cole plots for the branched copolyesters
obtained with various contents of TMP.
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Figure 6. Structures of the branched copolyesters obtained with different branching agents.
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Table 4. Characteristics of the Branched Copolyesters
Prepared with Various Branching Agents

Branching

agent LV M, MWD Gel(%)
None 0.20 4100 2 2
TMP 0.38 5800 18 4
PER - 3400 43 9
Glycerol 0.25 5500 4 3
TMA 0.43 5400 28 11

Table 5. Thermal Properties of the Branched Copolyesters
Obtained with Various Branching Agents

Branching T, T MI
agent (°C) (°C) (2/10 min)
None 70 115 48.1
TMP 62 129 11.6
PER 54 126 5.3

Glycerol 65 118 33.0
TMA 62 140 1.0
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Figure 7. Effect of branching agents on the complex viscosity of the
branched copolyesters obtained with various branching agents.
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Figure 8. Modified Cole-Cole plots for the branched copolyesters
obtained with various branching agents.
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