
CHAPTER 5 

CONCLUSIONS

The adh es ive  p roduc t ion  from CNSL as a r e s o l  r e s i n  fo r
bonding of wood to  wood was i n v e s t i g a t e d .  The q u a n t i t y  of
fo rm a l in ,  r e f l u x i n g  t ime and c o n d i t io n  f o r  t e s t  specimens 
assembly were v a r i e d .

The optimum c o n d i t i o n  was ob ta ined  when t h e  q u a n t i t i e s
of fo rm al in  was 20 per  c en t  by weight  to  weight  of  CNSL. The
amount of  sodium hydroxide  c a t a l y s t  was 0.1 p er  c e n t .  The 
method f o r  h o ld ing  two plywoods t o g e th e r  was d r y - l a m in a t i n g  and 
10 minutes  co ld  p r e s s i n g .  The s h e a r  s t r e n g t h  was 18.6 kg/cm^. 
However, the  s h e a r  s t r e n g t h  of  w e t - l am ina t in g  was 18.0 kg/cm^. 
When the  adhes ive  was d eh y d r a t in g ,  i t  was l e s s  e f f e c t i v e  than  the  
non-dehydrat ing ' .

In o r d e r  to  modify t h i s  adhes ive ,  l i n s e e d  o i l  and 
s t annous  o c t o a t e  were employed. Linseed o i l  r e s u l t e d  in d ec re a s in g  
the  s h ea r  s t r e n g t h  whereas s tannous  o c to a t e  improved the  s h ea r  
s t r e n g t h  to be 25 .9  kg/cm^. Morover, the  d r y - t o - t o u c h  t ime was 
f a s t e r .  The optimum c o n c e n t r a t i o n  of  i t  was 0 .2  p e r  c e n t  by weigh! 
to weight  of  the  a dhes ive .  The 0 .2  per  c en t  s t annous  o c t o a t e -  
modif ied  adhes ive  was s t r o n g e r  than the  DYNO which was the  
pheno l ic  adhes ive  used fo r  bonding plywood, (DYNO, from Wanapan 
Th Thai land  Co. ,  L td . )  but  i t s  s t o r a g e  l i f e  was l e s s  than  DYNO.
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I t s  r e s i s t a n t  to  w a te r  was p oo re r  than t h a t  o f  s t a n d a rd  d e f in ed  
by the  Thai I n d u s t r i a l  s t a n d a rd  I n s t i t u e .

The b e s t  c o n d i t i o n  fo r  producing  hot  s e t t i n g  adhes ive  
from CN'SL was 35% fo rm al in  with  10 minutes r e f l u x i n g ,  and then 
d r y - l a m in a t i n g  w ith  30 minutes hot  p re s s in g .  When i t  was a pp l i e d  
t o  bond nylon-6  f a b r i c  to  compounded n a t u r a l  rubber' ,  t h e  adhesion  
between th e s e  adherends was no t  b e t t e r  than the  one w ithou t  
a dhes ive .  I t s  pee l  s t r e n g t h  was a l i t t l e  l e s s  than that, of  
r e s o r c i n o 1 - formaldehyde adhes ive .  However the  CNSL was cheaper  
than  r e s o r c i n o l .

In c o n c lu s io n ,  the  adh es ive  from CNSL was b e t t e r  used to 
bond wood to wood than nylon-6  to  compounded n a t u r a l  rubber .

From t h i s  i n v e s t i g a t i o n  i t  should be s t u d i e d  f u r t h e r  in 
t h e  fo l lowing  a s p e c t :

1. S u b s t i t u t e  paraformaldehyde fo r  fo rm al in  s o l u t i o n .
2. S u b s t i t u t e  hexamethy lene te t ramine  f o r  fo rm al in  so 

l u t i o n  and sodium hydroxide .
3. Modify t h i s  adhes ive  by adding s t a r c h .
4. Use i t  in o th e r  a p p l i c a t i o n s  such as c o a t in g  and 

f r i c t i o n  m a t e r i a l s .
5. Apply i t  in bonding p o l y e s t e r  to compounded n a t u r a l  

rubber .
6. Blend i t  with rubber l a t e x  and s tudy  the  e f f e c t  on 

adhes ion  between nylon-6  o r  p o l y e s t e r  and compounded 
n a t u r a l  rubber  or  o t h e r  rubbers .

7. Study the  c o n d i t i o n s  to keep i t  longer
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