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A2 Z(EG), 2,2-bis(4-(2-hydroxypropoxy)phenyl)propane(HPP)C. & A %3 AP FE3A = EAlgo] vy 2§
o] o} o] & JiMEl7] S8t BAAR 3 T 4 #5715 7KK 2-(hydroxymethyl)-2-ethylpropane-1,3-diol
(trimethylol propane, TMP), 2,2-bi(hydroxymethyl)-1,3-propanediol(pentaerythritol, PER), 1,2,4-benzenetricarboxylic
anhydride(trimellitic anhydride, TMA), S2ME 58 A7l EX3E FSTAE ARG, EAAY st

Sl me 94, de=A 54 stk EAAI gl 15 mol% o H7Ie FEHAIE 140 °C F =9
Ty #= 7KL, =2 BAF 8848 Yol EHE &3 Jdlishe dlolA ZdlEe] SE EYRM AY
Skt

Abstract: The branched copolyester was synthesized and its molecular weight, 7,, 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.
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Scheme 1. Synthesis of copolyester with HPP and TMP.

Ashs Lxol WEE 259 12 e SHAE vERH,
Tye EUAZE &2017] A2 228 54 X2 vehich,

MESSE &Y. Zejol2E2 FE3lA HPPY] T
o] FFTAN WA dFS Lotrr] 98 EGet HPPO
=HE GEjste] ol 2Hl2Rk-S 200 °CollM 25417, S5

& 245°CollA 2417 AAJsle] FAe] TR S5

N

HES )
£ A}t HPP/| S AEFS5dAe]l 25 'H NMR
2 oI}

DMTS} HPP] Wk =CH-= 8.1, 7.1, 6.9 ppmeilr] zt2}
UERS™, EGeF HPPO] A= —CH,—= 4.799} 4.21 ppm
oM 2zt et A 242 o] 7 54 Folam
Antsldom, 353 Ule] EGeF HPPL| e wagA) <]
salel vlsled HPP| dHake] 5% A= A YeRdth &=
3 HPP9] —CH;¢} —-CH—= 1.62, 1.45¢} 5.57 ppmell Lrekst
t}. EGS} HPPS] EH|of| wp2 35qAe Ay 44 &
A& Table 19 YERJRITE.

HPPE 20 mol% ©|3l2 AM8-3l] A2 F53A= THF
B3l=1A] 2ol GPC S40] 713 o, 2 ol F7iet
o] AL FTFAL BRI HPPY o] S718S AA

]

3] ZH2aidvh. FEdA LVe HPPY| #7hgo] S718ks
= =48] Aasien, 15mol% o1 H7ksisle o A

= [

Ame= 023 o]skE wopith. HeA @Al HPPE EGS}

Hlwate] Qe o] vi2mlE-A JEH FE2E 7RI
Bl SlE RSSO, A gl 4
[e3]

Zoy, A364 A43, 20129

~

CHs
OOy
CH3 CHs CHg

CH3
"+ HO/\/OH

OH
EG

HPP Copolyetser

o TMP-HPP Branched Copolyetser

Table 1. Effect of HPP Contents on
Thermal Properties of Copolyesters
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molosy Y M MWDoy gy
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

ﬂ% LV M, MWD (G/i; (ang/ll;) (°Tcg) ({g) (g/ll(\)/lllnin)
0 0.20 4100 22 1 0 70 115 43.1
5 021 4600 25 1 5 67 116 453
10 0.24 5100 52 3 10 63 120 342
15 038 5800 180 4 15 62 129 11.6
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 LV M, MWD Gel(%)
agent
None 0.20 4100 2 2
TMP 0.38 5800 18 4
PER . 3400 8 9
Glycerol 0.25 5500 4 3
TMA 0.43 5400 28 1

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

Branching T, T MI
agent (°0) O (/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

AR} vlwsle] S5HETF ST BA8F a3t
HlwA W FEAEe] A9 118°CY 7S JEhNAIT,
TMAS®] 73-9-140 °C4] ks YERfe] A8t a7t 71 &
Zoz FAETE MIQ] Hsh= 7,0 Walel 28 AsS
UERRITE. TMAS ARSSH F58Ae] MI 45 A8 3%
Al vjsiA oF 14871 7AAsIAT, FEMEY] A
A FSHAL 2 AelE JeRNA] &ttt ol= Fge o
A F2E 7HE FYHES OE EAA} Hwste] DMT
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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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