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Abstract: Photocurable pentaerythritol modified hyperbranched acrylates were prepared from trimellitic anhydride, gly-
cidyl methacrylate and pentaerythritol derivatives. Thermd stability obtained by using TGA showed that HBMA-1 was su-
perior to the others. Hardness, abrasion resistance and tensile strength of HBMA-1 showed that they were also superior to

the others. Value of ydlow index of HBMA-1 showed the lowest.
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pentaerythritolol] ethoxylate(EQ) S== propoxylete(PO) —r7}°ﬂ w2 7
T wskE dEskal 7o EAES SASeith w1 e e =
A8 olm o] Eol F7NAIAS] 2-hydroxy-2-methyl-1-phenyl-1-
propanones 39k, AR9]Ad &3to] Ashe A Z3H3 o
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Pentaerythritol (PET), ethoxylated pentaerythritol(E-PET) ~12] 3L pro-
poxylated pentaerythritol(P-PET)2 1| UAAKF)lA] Alggkom, trime-
llitic anhydride, glycidyl methacrylate’= AldrichAloll A F+d3ke] A
o] AR ARESITE SulE AREE NN-dimethylformamide=
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AldrichAl] A+
droguinone monomethyl ether= EastmanA}, =<l
monium chloride= AldrichAle] A3 Aok 3k ARE-alith
B35t Aol AREE FAAAZE 2-hydroxy-2-methyl-1-phenyl-1-
propanoneHMPP)E 1 dANF) 25 F93te] AAl glo] 1o
2 ARSIt

22 ZE2X|Y o3 |0l EQ| &M

47 F2] ZeF0] HBMA-12 PET(443 g, 0.033 mol), trimdlitic

anhydride(24.86 g, 0.129 mol), HBMA-2+= P-PET(11.93 g, 0.028 moal),
trimellitic anhydride(21.42 g, 0.111 mol), HBMA-3< E-PET(10.24 g,
0.029 mol), trimdlitic anhydride(22.06 g, 0.115 moal), 2121 N,N-di-
methylformamide(30.00 g), 12]3L FF=AAI?] hydroquinone mono-
methyl ether(0.30 g), =<1 benzyltriethylanmonium chloride(1.00 g)
5 4 F 5281 uke-S A F FTHIRE 3}9] 1770, 1850 am™
oA vEhE Feabe] Frmrt flolds geldk & 14k whe-s
Z43%t} 80 T2 473t & HBMA-1-2 glycidyl methacrylate (39.29
g, 0.276 mal), HBMA-2+= glycidyl methacrylate(35.05 g, 0.247 moal),
HBMA-32 glydidyl methacrylaie(36.10 g, 0.254 ma)E F43 & 5=
sl 90 CTE frIste] 2071 Bt WREA RS §ulE S57317]
913 85 CTellA] k=S 5 tor olstR UPAIA THE st &
o} ¢l NN-dimethylformamideE &5 ’5%% S & S TAA
7 £33 A F ) Z HBMA-1 67.54 g(&: 96.49%), HBMA-2
68.27 g(5~%: 97.53%), HBMA-3 68,53 g(5~ & 97.90%)—;: At

23 =E2X|H o323 0lES| FT-IR ¥ 'H-NMR &%

Pentaerythritol -Fr=A41°l glycidyl methacrylateS BH-8-alo] A H o]
2H 29} wElolaHe o] ES] FS ERIshr] 913 IR 2~ E- )
'H-NMRS #H2a3ie) ojw) AHE-3 FT-IRS NicoletAl2] Avatar360
o] 21t} 'H-NMR spedtrai= CDClzZ &v) 2 3}o] Varian Mecury
300 MHz NMRS- AHg-3te] SA4agivt @€ 28A3 o3y
o|E9 Ax= th-&3} 2t H-NMR(CDCls, ppm) : 6.25, 5.62(me-
thacrylate), 4.23(-CH,-O-CO-), 3.60(CH- of core moiety), 7.98 (aromatic).
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Scheme 1. Schematic description of the synthesis for hyperbranched
methacrylates.
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Figure 1. IR spectraof hyperbranched methacrylates.
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Figure 2. "H-NMR spectra of hyperbranched methacrylates.

Table 1. Viscosties and Molecular Weights of Hyperbranched Metha-
crylates

Sample Viscosity(cps, a 25°C)  Molecular weight(Mw)
HBMA-1 21000 2743
HBMA-2 5300 4435
HBMA-3 6900 2984

ARE WE Lol E 937} 562, 6.25 ppmoll A LFERLE Ao
2 Hol yhgo] AALASS AT F AT

SAE WA olmH ol EolA pentaarythritol Aol wE
HE AsS B B2 5748130t Tale 1914 & 4= 9=
o] ethoxylated(EQ) F= propoxylaed(PO)S 71814 22 pentaery-
thritdl TS ARE-3F HBMA-12] F=7F 25 CollA] 21000 cpsi 7}
= HEE YeIRILh olE A& fAE HoE 5 3l

< dE2 258 FUeH %2 HBMA-19] A S5 o] 4
a7 wjitol] AErt e AoR Algdrh AR T Pt 2
242l 7o HBMA-1S 2743, HBMA-2= 4435, HBMA-32 2984
2 Yeldth o]& F propoxylaed penteerythritol S A-8-3- HBMA-2
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Figure 3. TGA curvesfor UV cured films.

Table 2. Thermal Propertiesof UV Cured Films

HBMA-1 HBMA-2 HBMA-3
5% (C) 162 148 144
10% (C) 186 182 178
60
50
'S 40
A2
2 30
>
8 20
10
0 HBMA-1 HBMA-2 HBMA-3
Samples

Figure 4. Pendulum hardness of UV cured films.
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Figure5. Yellowing index of UV cured films.
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Figure 6. Abrasion resistance of UV cured films.
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Figure 7. Tensile properties of UV cured films.
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