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Tab. 1 Feed composition of raw materials used for preparation of PUA and g-PUA
Prepolymer  PEG M, k( PM A) #6° m(PEG)*® m(DMPA)* Content of Content of carboxyl/ Molar content of rrglethacryl—
m(TDI) carboxyl Mo (mmol* g 1) oxyoxyl/(mmol® g 1)
PUA 400 - 1# 1% 2. 66 3.85 0. 860 1. 130
600 - 1* 1.19% 276 3.86 0. 860 0. 821
1 000 - 1 1. 67¢ 3.28 3.85 0. 860 0. 625
2 000 - 1* 2 86% 453 3.85 0. 850 0. 401
g-PUA 400 13 1 1% 2 66 2.73 0. 607 0. 983
600 13 1 1. 19% 276 2.74 0. 609 0. 715
1 000 13 1* 1L 67% 3.28 2.73 0. 607 0. 543
2 000 13 1* 2 86% 4 53 273 0. 606 0. 348
400 20 I* 1* 2 66 2.13 0.473 0. 904
600 20 1 1.19% 276 214 0.475 0. 657
1 000 20 1* 1. 67% 3.28 213 0.473 0. 500
2 000 20 1% 2 86% 453 213 0.473 0. 320

* Mass fraction of PM A to PU A; epoxy content in PM A: 1. 06 mmol /g.
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Tab. 2 Interfacial tension and particle size
of PUA and gPUA dispersions

Interfacial tension” / . .
Particle size /nm

M, of PEG (mN° m” ])
PUA gPUA™ PU A g-PUA "
400 43.6 30.3 - -
600 41.3 41. 5 - -
1 000 40.2 42. 9 187 167
2 000 37.0 43. 6 - -

: 425 g-PUA  PUA
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Fig. 1 Photopolymerization curves for
g-PUA and PU A prepolymers
(based on PEG 400, k(PM A)= 20% ;
lightintensity 4. 9 W /m?)
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3 PUA g-PUA

g-PUA ,

Tab. 3 Glass transition temperature of the cured PEG
films from PUA and g—PUA* 400 600 DSC 1
Sample Moot ppG ! Tt Tl ST T..  PEG 1000 2000 .
PUA 400 0 34 10 0 2 Te( Te Ta), PU A
600 1 36 20 43 , Tes . Teh ,
52 100 63
1000 - 14 8 -1 7 gPUA Tes  Ten ,
50 95 76 PU A PM A
2 000 - 27 -8 -18 108
51 13 90 PMA
g-PUA 400 30 56 46 0 PUA , PMA
600 12 30 27 0 N— H 7 ’
1 000 -6 26 14 2
35 58 36 PM A ,
2 000 - 28 2 -5 56
15 73 50 ’
CL(PM A= 200 . s PEG ) Teh
PEG 400 600
’ [ 10] ’
DSC I T.. ,
PEG PUA , DSC T (DTGA) 2
Tgh N PEG N N
5 Tes 5 Teh s Tes M PUA g-PUA GMA/
Ta PEG 600 43°C, PEG MM A (
2 000 108 OC ? PEG Tl on Tl max T2 max ) 4.
4
Tab- 4 TGA results of photo cured films
Sample Ma of PEG Tt /C T1max /€ T2 max /€ Residue at 450C #
PU A 400 221 311 393 1.9
600 214 266 362 14. 2
1 000 209 289 408 14.9
2 000 205 289 410 14. 4
g-PUA 400 248 286 409 18 4
600 245 288/318 414 18. 7
1 000 235 289/358 420 18.3
2 000 222 304 410 19.3
GM A /MM A copolymer — 215 285 - 4. 4
Tk(PMA)= 13 k(CMA)= 1% .
Tt on 200 C ,  PEG , Tton PM A , 4507C
, ( PEG ) , DMA 0. Y. 1% 16%
T2 max Tl max 2(% 5 450 OC 11. %\
s PEG SN 13. Do+ 18 Xo. 15. P 21. %% .
g-PUA ,PMA 5.
Tl on T2 max PU A N PEG ”
450 C , ; g
g—PUA Tl(m PEG g_PUA ” PMA ’
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Tab. 5 Physical properties of PUA and gPUA photocured films

Sam ple Mn of PEG Adhesion /grade Pendulum hardness 10" ®Impact strength /Pa Flexibility /mm
PUA 400 2 0.50 > 4.9 1
600 2 0.31 > 49 1
1000 2 0.28 > 49 1
2 000 1 0.24 > 49 1
g-PUA 400 2 0.78 > 49 1
600 2 0.90 > 4.9 1
1000 1 0. 86 > 49 1
2 000 1 0.57 > 49 1

* Thevalue for glass is 1. 00.
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Polymethacrylate Modified Polyurethane
as Photocurable Waterborne Coatings

YANG Jian-Wen, ZENG Zhao-Hua, WANG Zhi-Ming, CHEN Yong-lLie
(Institute of Polymer Science,Zhongshan University, Guangzhou 510275)

Abstract A conventional polyurethane-acrylate( PUA) with carboxyl as pendant group was prepared
from dimethylolpropionic acid, polyethylene glycol, tolylene-2, 4-diisocyanate and hydroxyethyl
methacrylate. A modified PU A(g—PU A) with carboxyl group was obtained by grafting the PUA onto
the copolymer of glycidyl methacrylate and methyl methacrylate through the reaction between the
glycidyl and part of the carboxyl groups. The PUA and g-PUA could be easily dispersed in water in
the form of self-emulsified latex after neutralization by triethylamine. The interfacial tension of the
acquired dispersions was lower than that of deionized water. The investigation of photocuring on
differential photocalorimeter showed that the g—PU A could polymerize to a greater extent than the
conventional PUA. The glass transition termperature, thermal stability and physical properties of the
cured films from the conventional PU A and the g—PU A dispersions were measured- The effects of
molecular weight of polyethylene glycol used on the above properties were also investigated.

Keywords UV-—curable, waterborne coating, polyurethane acrylate, acrylate copolymer, graft copolymer



