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Research on HD | Trimer M odified Hybr id
W aterborne Polyurethane D iger sion

Chen Guangxiang, Li Jinling, Ye Daiyong
(School of Chenistry and Chenical Engineering, South China U niversity of Technology, Guangzhou 510640, China)

Abstract:W aterborme polyurethane(W PU) dispersion was synthesized with both hexamethylene diisocy-
anate(HD I) trimer and toluene diicyanate (TD 1), which was modified by E - 20 epoxy resin and methyl
methacrylate(MMA ). The molecular structure of W RU digpersion was characterized by Fourier Tranfom In-
frared Yoectrosoopy (FT - IR) , and surface momphology of its film was tested by A tomic Force M icroscope
(ARV). The glass transition tamperature(T,) of polymerwasmeasured by D ifferential Scanning Calorimetry
(D). With the increasing of HD | trimer content, the gppearance and yellow resistance of PU amulsion
were mproved Themechanical properties and water resistance of film mproved as increase of the amount of
E - 20 and MMA. The comprehensive perfomance of the modified hydride waterborme polyurethane diger-
sion was good when the anount of HD | trimer, E - 20 and MMA were 7. 5%, 5% and 20% regectively

Key W ords waterbome polyurethane; HD | trimer modification; epoxy resin; methyl methacrylate
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Table1l Effect of HD I trimer content on performance of W PU amulsion
n(tri- HDI) n(TD1) /mm / (mPa: 9 1% 1% (60 d)
0 , 66 13.4 30.4 0. 06
4.5 , 77.8 15.3 30.1 0.18
7.5 , 57.7 23.8 29.6 0.34
10.5 , 62.4 16.6 28.9 0.56
15.0 , 64.8 16.0 28.5 1.75
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Table 2 Effect of HD I trimer content on performance of 2 i HD | ’
W PU fim
n(tri- HDI) ’ HD | |
n(TD1) M Pa 1% 1%
) —NCGO , DI
0 2.74 682.5 0.47 37.8 ' HD |
4.5 2.18 625. 8 0.41 45.3
7.5 1.87 585.0  0.38  48.9 ' '
10.5 2.52 53.7  0.44  36.2 ' ’ . hp |
15.0 2.98 440.0 0.51 25.7
1 : HD | , ' : :
HD | DI ,
’ ’ ' ’ n (tri - —NQO , HDI
HDI) n(TDJ) 10.5 60 ' '
HD | ’ , HD | 10. 5%
, HD | , 2.3
HDI : : n(HD ) n(DI) 10.5, E-
! ’ ! 20 ,
' ' , 3
3
Table3 Effect of E - 20 content on proper ties of W PU
w(E- 20) / / /
% m (mPa: 9 1% 1% M Pa 1% 1%
0 62.4 16.6 28.9 0.56 2.52 536. 7 0.44 36.2
3 , 68.7 17.8 29.7 0.64 2.93 483.8 0.51 25.1
5 , 74.1 20.2 30.5 0.75 3.51 444.2 0.57 19.2
7 , 95. 6 24.1 30.2 1.02 3.95 396. 7 0. 62 14.7
9 , 115 27.5 29.6 1.81 4.26 334.2 0. 67 10.1
3 , , , ,
, ) , 5%
2 2.4 MMA
' (1] ' n(HD | ) n(DI) 10.5,m(E- 20) m(RJ)
' ' ’ 5 . MMA FUA ,
' ' 4
4 MMA PUA
Table4 Effect of MM A content on properties of PUA
w (MMA) / / /
% m (mPa: 9 1% 1% M Pa 1% 1%
0 , 74.1 20.2 30.5 0.75 3.51 444.2 0.57 19.2
10 , 98 18.5 30.8 0.94 4.10 416.7 0. 60 16.3
20 , 118 16.3 30.4 1.13 4.60 382.4 0.64 13.1
30 , 144 14.7 29.6 1.54 4. 96 350.9 0. 69 9.4
40 , 176 12.6 28.9 2.06 5.28 332.5 0.72 7.6
4 , MMA , FUA , ) ;
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