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Tab.1  Effect of wetting agent contents on performances of WPU adhesive
1 WPU
Fig.I Preparation of WPU adhesive for flexible package film w( ) x10° T /(N-m™)
1% 1% /(N-m™)  CPP/BOPP PE/BOPP
0 2.8 56.4 193 267
1.4 0.2 3.2 50.1 242 334
(1) : GB/T 18 396-2001 0.4 37 49.4 260 358
, i 0.6 4.5 48.7 264 364
(2) . 0.8 5.3 48.7 264 364
, 34,50 C 481, 1.0 6.8 48.7 264 364
o M, (2 emx2 cm) 1 : ,
, , ,T ;
(M), =(M\=My)/M,, >0.6% ,T
(3)T : GB/T 2 791-1995 , ,
( , , ,
60 °C  30s; ,60 °C . o »
30 min, )o w( )=0.4%~0.6% ( )
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Tab.2  Effect of antifoam contents on performances of WPU adhesive
w( ) m(50 mL T /(N-m™)
1% g /%  CPP/BOPP PE/BOPP
0 41.82 22 221 318
0.1 42.56 33 243 341
0.2 43.10 39 254 355
0.3 43.16 4.1 264 364
0.4 43.16 5.5 259 357
2 ;o w( )>0.3%
° ) w( )=0.3%(
) 0
2.3 WPU
2 WPU AFM °
Fig.2  AFM photo of WPU films with or without wetting agent
o ADH , ADH
2.2 WPU WPU , 3 o
WPy ’ ’ 3 ADH WPU
WPU Tab.3  Effect of ADH contents on peeling strength of WPU adhesive
:DOWPU ) ADH) % T /(N-m™)
: : " ’ CPP/BOPP PE/BOPP
. @wPU 0 158 217
0.1 211 291
’ ’ 0.3 238 327
: BNE) 0.5 264 364
, R , 0.7 216 297
0.9 207 285
, 3 : ADH ,T
o w(ADH)=0.5%( ) o
) N o 2.4 WPU
, w ( )=0.3% .w( )=0.5%
, o w(ADH)=0.5%, WPU ,

WPU , D , 4 o
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Tab.4  Bonding performances hetween WPU adhesive and various laminated films
T /(N-m) ’
CPP/BOPP 264 ’
CPP/PET 364 , s °
CPP/VMPET 324 WPU
PE/BOPP 364
PE/PET 364 - WPU ( 100 mPa-s
PE/VMPET 346 ) 10 mPa-s ),
BOPP/PET 336 R
BOPP/VMPET 308 ( )
T , . Shell-Nauman
, , (1) WPU o
100 N/m, 4 Vs (yd5—y,05)? 0
100 N/m, o 1-0.015(ysyn)™
i $YsL (N/m) 5ys
(N/m) ;v (N/m),
25 WPU (1) v5=(0.956 8~14.15)x10° N/m,
25.1 WPy o
(0)<90°,
WPU H 6>90°,
( s
) , ‘
- WPU ,
[12] , s o
(2) WpPU
5 WPU
Tab.5 Performances of WPU adhesive 0,
')/Sz’yLCOS 9+’)/SL ( 2 )
w( )% 30~65 (2) WPU
/nm 0~5 000 6=0°~68.47°(<90°) , WpPU
/(mPa-s) 50~1 000 , o
x107(N-m™) 30~65 253
, - Domke
, Steinke!""! ,
> , (29~30)x107° J/mz[ WpPU PU
(29~30)x107° N/m], s NN ,
33x107° J/m?, o
1 , 2.5.4
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252

(>38x10° N/m),
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Fig.3  Structural formula of ADH 26-28.
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Adhesion mechanism of multi-modified waterborne polyurethane adhesive for

polyolefin films

GUO Wen—jie' ,\WAN Jin—quan',FU He—qing’,CHEN Huan—qin’
(1. School of Environmental Science and Engineering, South China University of Technology , Guangzhou 510640, China;
2. School of Chemistry and Chemical Engineering,South China University of Technology , Guangzhou 510640, China)

Abstract : A multi—-modified waterborne polyurethane (WPU ) adhesive for flexible packaging laminated films
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was prepared when a self-made multi-modified WPU composite emulsion was used as matrix ,and some additives (such
as antifoam , wetting agent and coupler) were introduced into systems. The influences of antifoam , wetting agent and
coupler contents were investigated on performances of adhesive. The adhesion mechanism between adhesive and
polyolefin films was analysed. The results showed that the sorption between adhesive and polyolefin film surface was
stronger because the adhesive had well wetting ability,fast wetting speed and extensive hydrogen bonding on
polyolefin film surface treated by corona discharge. The bonding effect between adhesive and polyolefin film surface was
intensified when adipic dihydrazide (ADH) coupler was introduced into systems. The adhesive could meet application
requirements of flexible packaging laminated films because the final bonding strength between BOPP film and CPP
film was 264 N/m when mass fractions of antifoam , wetting agent and ADH were 0.3% ,0.5% and 0.5%, respectively.
Keywords : waterborne polyurethane ; polyolefin film;flexible packaging ; adhesion mechanism
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