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THE CALCULATION OF THE MOLE RATIO BETWEEN ANACARDTC 
ACID AND FORMALDEHYDE AND SODIUM HYDROXIDE

APPENDIX A

m olecu la r  weight  of  formaldehyde = 30.03 g/mol
m olecu la r  weight  o f  sodium hydroxide = 40.01 g/mol

a.  averg'e m o lecu la r  weight  o f  a n a c a rd ic  ac id  (022^30-36^3^
= (348+346+344+342)/4 
= 345 g/mol

% a n a c a rd ic  a c id  in CNSL = 82%
a n a c a rd ic  a c id  in  200 g CNSL = (82x200)/100 g

= 164 g 
= 164/345 mole 
= 0.475 mole

formaldehyde in 40 g of  37% fo rm al in  = (37x40) /100 g
= (37x40) / (100x30 .03 )  mole 
= 0.493 mole

mole formaldehyde : mole a n a c a r d ic  = 0 .4 9 3 /0 .4 7 5
= 1.038

b. 2 g sodium hydroxide  = 2/40 .01  mole
= 0 .050 mole

mole sodium hydroxide  ะ mole ana c a rd ic  = 0 .0 5 0 /0 .4 8
0.104
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APPENDIX B

TERMINOLOGY OF ADHESIVES [12,13]

adherend, ท
a body he ld  to  a no the r  body by an adhes ive ,  

adhesion, ท
the  s t a t e  of  being he ld  t o g e th e r  by means of  an 
i n t e r l a y e r  of  adhes ive  between adherend i n t e r f a c e s  ะ the  
a t tachm en t  of  two s u r f a c e s  by i n t e r f a c i a l  f o r c e s ,
chemical  bonding f o r c e s ,  i n t e r l o c k i n g  a c t i o n ,  o r  
combinat ions of  t h e s e ,  

adhesive, ท
a m a t e r i a l  t h a t  b inds  o th e r  m a t e r i a l  t o g e t h e r  by s u r f a c e  
a t tachm en t ,  

adhesive assembly, ท
a group of m a t e r i a l s  o r  p a r t s ,  i n c lud ing  ad h e s iv e ,  p laced  
t o g e th e r  f o r  bonding o r  which has been bonded t o g e th e r  
(See a l s o  assembly a d h e s iv e ) ,  

adhesive, cold se ttin g
an adhes ive  which s e t s  a t  t em pera tu re  below 20°c (68°F).  

adhesive, hot se ttin g
an adhes ive  with  a s e t t i n g  tem pera tu re  of  100°c (212°F)
or more.
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a d h e s iv e ,  i n t e rm a d ia t e  tem pera tu re  s e t t i n g
an adhes ive  which s e t s  in the  t em pe ra tu re  range 31-99°c 
(87-211°F).

a d h e s iv e ,  room tempera ture  s e t t i n g
an adhesive  which s e t s  in t he  tem pe ra tu re  range 20-30°c 
( 6 8 - 8 6 ° F ) .

a d h e s iv e ,  warm s e t t i n g
an in t e rm e d ia t e  t em pera tu re  s e t t i n g  a d h es ive  (31--9S°c). 

assembly  adhes ive ,  ท
an adhesive  t h a t  can be used fo r  bonding t o g e t h e r ,  such 
as in the  manufacture of  a b oa t ,  a i r p l a n e ,  f u r n i t u r e ,  and 
the  l i k e ,  

assembly  t im e,  ท
the  t ime i n t e r v a l  between app ly ing  the  adhes ive  on the 
s u b s t r a t e  and the a p p l i c a t i o n  of p r e s s u r e ,  o r  h ea t ,  or  
bo th ,  to the assembly, 
c lo sed  assembly t im e,  ท

the time i n t e r v a l  between the  c l o s i n g  tog e th e r  
of  s u b s t r a t e s  a f t e r  adhes ive  has been a pp l ied ,  
and the  a p p l i c a t i o n  of  p r e s s u r e ,  h e a t ,  o r  both 
to  the  assembly, 

opened assembly t im e,  ท
the  t ime i n t e r v a l  between ap p ly in g  adhesive  on 
the  s u b s t r a t e s  and c lo s in g  them t o g e t h e r  before
bonding.
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cold pressing
a bonding o p e r a t io n  in which an assembly i s  s u b j e c t e d  to  
p r e s s u r e  w i t h o u t ' t h e  a p p l i c a t i o n  of  h e a t .

dry, V

to  change the  phys ica l  s t a t e  of  an adhes ive  on an 
adherend by the  l o s s  of  s o lv e n t  by e v a p o r a t io n  o r  
a b s o r p t i o n ,  o r  both ,  

drying tem perature, ท
the  t em p e ra tu r e  t o  which an adhes ive  on an adherend o r  in 
an assembly or  the  assembly i t s e l f  i s  s u b j e c t e d  to  dry 
the  ad h e s iv e ,  

drying time, ท
the  p e r io d  o f  t ime d u r in g  which an adhes ive  on an 
adherend o r  an assembly i s  al lowed to  dry  w ith  o r  w i tho u t  
t he  a p p l i c a t i o n  of  h ea t  o r  p r e s s u r e ,  o r  bo th ,  

hot pressing
the  c u r in g  o f  the rm ose t s  by hea t  and p r e s s u r e  a p p l i c a t i o n  
to  a bonded assembly,  e . g .  plywood and l am ina te  
manufac ture  or  p roduc t ion  of  m u l t i - l a y e r  p r i n t e d  c i r c u i t  
boa rds ,  

lam inate, ท
a p roduc t  formed by bonding t o g e th e r  two o r  more l a y e r s  
of  m a te r i a ]  o r  m a t e r i a l s ,  

lam inate, v
to  u n i t e  l a y e r s  of  m a t e r i a l  with adhes ive .
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lam ination, ท
1 ) the  p ro c e s s  of  p re p a r in g  a lam ina te .
2 ) any l a y e r  in a l am in a te ,  

spread, ท
t h e  q u a n t i t y  of  adhes ive  pe r  u n i t  j o i n t  a r e a  a p p l i e d  to  
an adherend ,  u s u a l l y  expressed  in pounds of  adhes ive  p er  
thousand aquare  f e e t  o f  j o i n t  a rea ,  

double spread, ท
a p p l i c a t i o n  of  adhes ive  to  bo th  adherends o f  a j o i n t ,  

sing le  spread, ท
a p p l i c a t i o n  of  adhes ive  t o  on ly  one adherend of a j o i n t .

w etting
a s u r f a c e  i s  s a id  to  be com ple te ly  wet by a l i q u i d  i f  t h e  
c o n t a c t  ang le  i s  zero and incom ple t ly  wet i f  i s  a f i n i t e
ang le .  S u r f a ce s  a re  commonly.
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APPENDIX c

FORMULATION OF COMPOUNDED NATURAL RUBBER AND ITS RHEOGRAPH

Table  c . l  Formula t ion  of  compounded n a t u r a l  rubber  [40]

Composit ions Grad i e n t s

NR 60
Reclaim 80
P e p t i s e r 1
S t e a r i c  a c id 1
Pine t a r 2

A nt iox idan t 1
Zine oxide 5
Black 30
MBTS 1
TET 0.1
Sulphur 2

t o t a l 183.1
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Figure  c . l  Reograph of compounded n a t u r a l  rub be r ,  Tgo = 10 min 
(Union Commercial Development Co. , L td . )

Temperature s e t t i n g 150 °c
Time range 15 min
Torque 41. 0 i n - l b
Torgue range 50
V ib r a t io n  angle 1
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