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Im provem ent of therm al polyurethane adhesive com pos ition s  
param eters by m od ifica tion  w ith  zeolite
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Abstraid. I ie a; : >1 ':. • . ,i' ■ >. >1 ;
b a s e d  a d h e s iv e s  l o r  t h e  n u m i l a e t u i c  >■: • ’ i і  > I o u r  p o l y u t e t i i .i n e  a d h e s iv e  :и р - • м і і . ч о  ; j  . .  
i n  t h e  d o m e s t i c  s h o e  in d u s t r y  h a v e  b e e n  i n v e s t i g a t e d  P I  5 0 3 . V I  - 2 5 2 .  k ' i  S P O - I  a n d  D - 2 7 4  f h e  
m a m  c o m p o n e n t s  o f  p o i y u r c t h a n  c o m p «  s i tio n s  a r e  u r e t h a n e  r u b b e r , z e o l i t e  e t h y l  a c e t a t e  a n d  
a c e t o n e . It  h a s  b e e n  f o u n d  t h a  h t i c a t i o n  f  \  I ! 5 2 .  K Y S P O - 1  a n d  I > - 2 7 4  w  itl < <
a m o u n t  o f  0 . 5 - 1 ■ a l l o w  • гк  ь е  th e  h e a t  r e s is t a n c e  t o  •
B e s i d e s  it h a s  b e e n  f o u n d  th a t  id h e s i v « . c a n
s p e c ia l  t i r e - r e 'i s t a n t  sh 1 1  1 ■> :: ‘ і. •."■•щ . t  <j

I n t r o d u c t io n

Polyurethane adhestvi I 1 . t idhesm n 1 i
s y n th e t ic  m a te r ia ls  I h e s e  a d h e s iv e s  p ro v id e  lo t mly h ig h  s tre n g th  >| th e  a d h e s iv e  jo in t in  th e  

in it ia l  s ta te  tu t m a in ta in  s tre n g th  p a ra m e ter  f< 1 ged  e x p o s u re  e s  at th e  m u re s  o t
6 0 - 1 M) ( h av e  th e  lb  111 . i ■ m l .  ч и  | t m e- i n :  I v

p ro d u cts  d u rin g  h a rd e n io  I I I .  I ‘ ■ n . a ml n . ,4 U u n . •: ; • ' ■■

C u rre n tly , th e re  a re  at it in Ired  hr m< I d 1 sy n th etic  w h ic h , d e p e n d  in

o n  the i1 " 1 itl ii b e  div ided  in to  th re e  g ro u p s  adhi th a t c a  thst

p ro lo n g e d  e x p o s u re  t o t  pern tur« I ai und 6 0  ( h e a t-re s is ta n t td h e s iv i

lo n g  or sh o rt- te rm  e f fe c ts  >t te m p e ra tu re  a b o u t 1 0 0  t . h ig h ly  h e a t re s is ta n t a d h e s iv e s  th a t c a n  
w ith stan d  the im p a ct I sh. n - te r m  te m p e ra tu re s  up to  TOO ( [I  2]

It is n e ce ssa ry  і ' d h e a t-r e s  slan t a d h e s iv e s  w ith  a w id e ran ge >1 pi ip rti

m a k in g  s h o e s  th a t c a n  w it! p ro lo n g e d  o r  sh o rt- te r m  te m p e ra tu re  lo a d  a ro u n d  6 0 - 1 5 0  1 
fa c t in d ica te s  the n i c e r ,o  t :lm  .h u b

"1 fe a t e n d u ra n c e "  is  the id h c s iv e  ta

uppet lim it tem| lit tot

a re  n o  s ig n if ic a n t  h a n g e s  i! ind m e c h a n ic a l p ro p e rtie s  Г іп к  .urc
es ta b l ish e d  to m e et  the re . j- i i ;  :m e n i  ot he spe. i l l  a p p le  it io n s

H eat and th erm al sta tru c tu n  an d  ire d e fin e d  by p h y s ic a l and c h e m ic a l

fa c to r s  F o r the s h o r t- te r m  th e rm a l e f f e c t  p ro p e rt ie s  o t  m a te r ia ls  .ire o fte n  d e fin e d  s o le ly  h i 

in f lu e n c e  o t  p h y s ic a l  fa c n  i In cas« tl e n tta l e f f e c t  c h e m ic a l  fa c to r s  a rc  сгш  al
H en ce  th e  th e r m .i1 : ih : lep e n d en t

The purpose oj the i>iven нvrA

T h e  firm  H aver ■ K ie r m .in y  i m a k e s  , hi. , . e  used  in the d o m e s tic  m a r k e t  T h e v  a re  a  m ix tu r e  o f  

p o ly u re th a n e  r u b 'e r  ty p e  D e s m o k o l am : m ... . .in . : : .  o n ta in in g  v u lc a n iz in g  m ix tu r e  ty p e  

D e s iiio d u r  I 'a . >m ponent a d h e - i ve  h .i'.-d  і I )e am  Т о ї - tui i an d  D e sm o d u r  R  ( 2 0  w e ig h t p e rce n t



Baltic Polymer Symposium

o f  D e s m o k o l 4 0 0  SO w e ig h t p e rce n t o f  e th y l a c e ta t e )  h as  lo n g  b e e n  p ro s e n  in th e  fo o tw e a r  

in d u stry  D c& m od u r R p ro m o te s  a d h e s io n  an d  a ls o  a c ts  a s  a  c o m p o n e n t -s ta p le r ,  so  it c a n  im p ro v e  

the '.ncrm .ii s t .ih i 'i ;\  •! : .! !u -  w e i ■mi- H o w e v e r, th is  fo o tw e a r  c e m e n t n i.iuw  -c a rc e . e x p e n s iv e  

and to x ic  c o m p o n e n ts  in i t '  c o m p o s it io n  and d o e s  n ot p ro v id e  h ig h  s tre n g th  ' g lu ed  c o n n e c tio n

hi i c o n .  , -i he ilih  m p .m e n '' ire to x ic .  G e rm a n  re s e a r c h  c e n tc i  « m .tx im u m  c o n c e n tr a tio n

0.1 ppn fi i th e  n iost te ch n ica lly  im p o rta n t li m a te  r h is  re g u la to ry  
re q u ire m e n t sh o u ld  he fo llo w e d  w h en  u sin g  is o c y a n a te  c o m p o n e n ts

■ "  e in  i al s tre n g th  an d  h ea t r e s is ta n c e  o f  o n e  c o m p o n e n t  s h o e  id h e s iv e s  th e  c o m p a n y  
" B a y e r ' h a s  d e v e lo p e d  s p e c ia l  b ran d  o f  u re th a n e  ru b b e r  I s  ;m o k  1 ind  D e s in o k o l-M O  [ I J . 

"  : ■■ n g er cry 1 111 n ation  an d  bon d  s tre n g th  b e tte r  id I • m any m a te r ia ls  and

e n h a n c e d  h y d r o ly tic  s ta b ility  th a n  u re th a n e  ru b b e r  ty p e D c s m o k o l - 4 0 0  w id ely  u se d  in  th e  sh o e  
ind u st r\

I he purpose I f  th i- -'mix !- to im p ro v e  th e  h eat r e s is ta n c e  perl. rman> e  • f p o ly u re th a n e  a d h e siv e  

c o m p o s it io n s  th at c o u ld  h e  u sed  fo r  m a k in g  s h o e s , o p e ra te d  at e le v a te d  te m p e ra tu re s  At th e  s a m e  
tim e  n o n - to x ic  an d  in e x p e n s iv e  p ro d u cts  a re  in tro d u ce d  as m o d if ie r  i f  a d h e s iv e  c o m p o s it io n s

Materials «uni methods

R a se d  . hi th e re su lts  at p re v io u s  s tu d ies  [4 ]  th e  u se o f  th e  m in e ra l 

z e o lite  m th e  a d h e s iv e  c o m p o s it io n  fo r th is  p u rp o se  h as  

b e e n  p ro p o se d  hy th e  a u th o rs .

[Tie fr a m e  s tru c tu re  o f  z e o li te  t l i g l ) .  its p h y s ic a l  an d  c h e m ic a l  

c h a r a c te r is t ic s  ( l a h l e l ) .  e s p e c ia lly  h ig h  th e rm a l sta b ility  (u p  to  

7 0 0  l  I. s u g g e s t that a s  th e m o d if ie r  it wi l l  in c r e a s e  th e h eat 

r e s is ta n c e  p e r fo r m a n c e  o f  a d h e s iv e  jo in ts  |4|

1 able I Som e ph ysical and ch em ical
ch aracteristics  •! the zeolite

I fensily
S p e c i f ic  s u r fa c e  

C o n te n t o f  so rb e n t (a c t iv e  

c o m p o n e n t in th e  m in e ra l 

c l in o p t ih 'l i t c )

Ion e x c h a n g e  c a p a c itv

I h e r n .a l  s ia b i l i ty  
S ize • il ’n i .  I , i jX'ICs 

P o w d e r d isp e rs io n

I 3 4 ) •)

, 2.3(g cm ) 
4 ! 3  ( i n '  g  I

7 0  ( % )

1 me • eg e I
. 4._h r ° l

'n o m . I 

0 . 4 - 2  m m )  

1 0 ,0 8 ( m m j

Z e o lite  is  a structure o f  zeolite

n atu ra l h y d ra ted

tu  I - tnd a lk a lin e  earth

m e ta ls  " I  c r y s ta l  s tru c tu re , th e  g e n e ra l fi • m a la  
M e t  )■ |( VI < > i l ,  ' ( S j (  ) - 1 I * z l l  ( ) wh i c h  has 

a d s o rp tio n , ion e x c h a n g e ,  . a t a ly t i c .  n o n -to x 'C . 

b a c te r ic id a l and >ther v a lu a b le  ind u n iqu e 

p ro p e rt ie s  I a .  h p arti, c >t a -o iiU  Hour has 

m any p o re s  w ith  a d ia m e te r  o . ; - 2 n m  O nly 

m ole» île s  w h o s e  d im e n s io n s  d o  n o t e\v • 'h e  
si/ i ■: tiie  input  w o  dt w-  ca n  pénétrât« into the 

in n e r  n o le c u la r  s p a c e  o f  z e o l i te s  r h e r e fo r e , 
z e o li te s  are a ls o  c a lle d  m o le c u la r  s ie v e s .

Idle c h e m ic a l  n a tu re  d th e  z e o li te  s u r fa c e  can  
a d s o rb  w a ter m>'!i .ilcw. ( ' ( )  i l  s .  N(| . o th er 

in o r c a m c  s u b s ta n c e s  o r g a n ic  c o m p o u n d s  ( : H- .  ( I I  t )H t f t  t ' l .  ( II  ( ( K i l l ,  o th e r  o rg a n ic  
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