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IS0 (the I nternational  Organization  for Standardization)  i s a worldwide federation of  national  standards bodies (IS0 member bodies) .  
The work of  preparing  international  Standards is normal l y carried out  through IS0 technical  commi ttees.  Each  member body 
i nterested in a subject  for which  a technical  commi ttee has been  establ i shed has the ri ght to be represented on  that commi ttee.  

I nternational  organizations,  governmental  and  non-governmental ,  i n  l iaison wi th  ISO,  al so take part  i n  the work.  IS0 col laborates 
closely wi th  the I nternational  Electrotechnical  Commission  (IEC)  on  al l  matters of  electrotechnical  standardization.  

The main  task of IS0 technical  commi ttees is to prepare I nternational  Standards.  I n  exceptional  ci rcumstances a technical  commi ttee 
may propose the publ i cation of a Technical  Report  of  one of  the fol lowing types :  

-  type 1 ,  when  the necessary support  wi thin  the technical  commi ttee cannot  be obtained for the publ i cation of  an  I nternational  
Standard,  despi te repeated efforts;  

-  type 2,  when  the subject i s sti l l  under technical  development,  requi ring wider exposure;  

-  type 3,  when  a technical  commi ttee has col lected data of  a di fferent kind from that which  is normal ly publ i shed as an  
I nternational  Standard (“state of  the art”,  for example) .  

Technical  Reports are accepted for publ i cation di rectly by IS0 Counci l .  Technical  Reports types 1  and  2  are subject to review wi thin  
three years of publ ication,  to decide whether they can  be transformed into I nternational  Standards.  Technical  Reports type 3  do not  
necessari l y have to be reviewed unti l  the data they provide are considered to be no l onger val id or useful .  

I SO/TR 8244 was prepared by Technical  Commi ttee ISO/TC 61 ,  Plastics.  

The reasons whi ch  led to the decision to publ i sh  this document  i n  the form of a Technical  Report  type 2 are explained in the I ntro-  
duction.  

0 Introduction 

This Technical  Report  gives an  overview of the di fferent types of  phenol ic resin used in the manufacture of thermosetting plastics.  I t 
provides detai led descriptions of these resins and other pertinent i nformation,  and  adds to the defini tions gi ven in the related 
I nternational  Standard IS0 472.  
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1  Scope and field of appl ication 

1 . 1  This Technical  Report  defi nes terms relating to the chemical  structure of  phenol i c resins,  thei r physical  state and  thei r degree of  
condensation  and  polycondensation,  for classi fication purposes in  the manufacture and  processing of  these resins.  

1 .2 The defini tions apply to al l  fields of  appl ication of  phenol i c resins in  plastics.  (See also related defini tions in  IS0 472. )  

2 Reference 

IS0 472,  Plastics -  Vocabulary.  

3 Basis for classi fication 

3. 1  The term “phenol i c resins” as used in this Technical  Report  refers to 

a)  synthetic resins or modi fied products obtained by condensati on  of phenol  wi th  aldehydes,  particularly formaldehyde;  

b)  products of  the addi tion of  phenols to unsaturated compounds (for example acetylene,  terpenes and  natural  resins) .  1 )  

NOTE - Resins i n  which the original  properties are so changed by the modi fi cation (for example by rosin)  that they resemble more closely those of the 

modi fying medi um are not  regarded as phenol i c resins.  

3.2 Phenol ic resins may be classi fied in  a number of ways,  such  as by 

a)  the type of  raw material  (see clause 4) ;  

b)  the type of  resin  produced (see clause 5) ;  

c)  the type of  modi fying agent  (see 5.2) ;  

d)  the physical  form of the commercial  product  (see clause 6) ;  

e)  the degree of  condensati on  (see clause 7) ;  

f)  the type of  catalyst (see 8. 1  and  8.2) ;  

g)  the type of  hardener (see 8.2) .  

4 Raw materials 

4. 1  Phenols 

Besides unsubsti tuted phenol ,  derivatives of  phenol  used for the manufacture of  phenol ic resins i nclude cresols,  xylenols and  other 

alkylphenols (for example p-tert-butylphenol ,  p-tert-octylphenol  and  p-tert-nonylphenol ) ,  arylphenols (for example phenylphenol  and  
naphthols)  and  divalent phenols (such  as resorcinol  and  bi sphenol  A) .  

4.2 Aldehydes 

The most  important al dehyde component  is formaldehyde,  which  is used in various forms,  i ncluding aqueous solution and sol id 
paraformaldehyde,  and  al so as compounds whi ch  give ri se to formaldehyde.  Other aldehydes (for example acetaldehyde,  acrolein,  
benzaldehyde and  furfural )  are employed to a more l imi ted extent,  as al so are ketones.  

5 Types of phenol ic resin 

5. 1  Unmodi fied phenol ic resins 

Unmodi fi ed phenol ic resins are produced by condensation  reactions of  phenols wi th  an  aldehyde.  Depending  on  factors such  as the 
vol ume and  molar ratio of  the raw materials,  the reaction condi ti ons and  the catalysts employed,  two di fferent classes of product  are 

obtai ned :  novolaks and  resols.  

1 )  Strictly speaking,  these resins are npf what are normal ly regarded as resins for the production of plastics.  They are used particularly i n  certain  
surface coati ngs.  
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