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@)  Paper  sizing  composition. 

©  Particulate  solids  comprising  ketene  dimers  may  be  ob- 
tained  by  drying  a  conventional  aqueous  dispersion  of  the 
dimer  to  which  a  water  dispersable  encapsulating  agent  has 
been  added.  Preferably  the  encapsulating  agent  is  a  cationic 
starch  and  the  solid  is  obtained  by  spray  drying  the  emulsion 
under  controlled  conditions.  The  products  retain  their  sizing 
properties  even  on  prolonged  storage. 
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This  i nven t ion   r e l a t e s   to  novel  composi t ions   c o m p r i s i n g  

cetene  dimers  and  to  p rocesses   for  t h e i r   p r o d u c t i o n .  

Ketene  dimers  find  use  as  i n g r e d i e n t s   of  paper  s i z i n g  

i m p o s i t i o n s .   The  s i z ing   compos i t ions   are  manufactured  in  the  form 

of  r e l a t i v e l y   c o n c e n t r a t e d   aqueous  d i s p e r s i o n s   which  are  d i l u t e d  

before  use  in  the  paper  s i z ing   process .   The  c o n c e n t r a t e d   aqueous  

d i s p e r s i o n s   s u f f e r   from  the  d i sadvan tage   tha t   t h e i r   e f f i c i e n c y   as  

paper  s i z ing   agents  d e t e r i o r a t e s   on  prolonged  s to rage   a p p a r e n t l y  

because  of  the  h y d r o l y s i s   of  the  ketene  dimer.  In  order  to  be  u s e f u l  

as  paper  s izes   ketene  dimers  are  d i spe r sed   in  water  in  the  p r e s e n c e  

of  from  0.2  to  2.5%  by  weight  of  the  weight  of  ketene  dimer  of  a 

s u r f a c t a n t   and/or   an  e m u l s i f i e r .   Attempts  to  dry  such  d i s p e r s i o n s  

in  the  past   have  not  been  s u c c e s s f u l .   If  the  d i s p e r s i o n   is  d r i e d  

slowly  the  ketene  dimer  tends  to  hydro lyse .   If  the  d i s p e r s i o n   i s  

dried  at  high  t empe ra tu r e s   the  ketene  dimer  tends  to  char.  If  t h e  

d i s p e r s i o n   is  spray  dried  the  mate r ia l   dr ies   to  a  s t i cky   mass  which 

is  d i f f i c u l t   to  h a n d l e .  

We  have  now  d i scovered   a  process   for  the  manufac ture   of  s o l i d  

p a r t i c u l a t e   compos i t ions   compr is ing   ketene  dimers  and  an 

e n c a p s u l a t i n g   agent  which  are  r ead i ly   d i s p e r s i b l e   in  water  as  i s  

r equ i red   in  the  paper  s i z ing   process   and  which  e x h i b i t   improved 

s t a b i l i t y   upon  prolonged  s to rage .   Sol id  compos i t ions   c o m p r i s i n g  

so l id   p a r t i c l e s   of  a  ketene  dimer  and  a  water  d i s p e r s a b l e  

e n c a p s u l a t i n g   agent  are  be l i eved   to  be  novel  and  c o n s t i t u t e   one 

aspect   of  th is   i n v e n t i o n .  

The  ketene  dimers  which  are  useful  as  paper  s i z ing   agents  a r e  

compounds  having  the  molecular   f o r m u l a :  

R  -  CH  =  C  -  0 

I  I 

CH  -  C  =  0 

I 

R 



2 
0 2 2 0 9 4 1  

wherein  R  r e p r e s e n t s   an  a lky l ,   a lkeny l ,   aryl  or  a lkaryl   group 

compris ing  from  8  to  24  carbon  atoms.  P r e f e r a b l y   R  r e p r e s e n t s   an 

alkyl  group  having  from  8  to  20  carbon  atoms.  These  dimers  a r e  

normally  prepared  from  f a t t y   acids  ob ta ined   from  natura l   sources  and 

t h e r e f o r e   comprise  a  mixture  of  dimers  wherein  the  number  of  c a r b o n  

atoms  in  the  s u b s t i t u e n t   group  R  va r i e s .   Mixtures  of  ketene  d imers  

wherein  R  has  an  average  value  of  from  8  to  24  are  useful  in  t h e  

processes   of  th i s   i nven t ion .   P r e f e r a b l y   the  group  R  con ta ins   an 

average  of  from  12  to  18  and  more  p r e f e r a b l y   from  14  to  18  c a r b o n  

atoms.  Examples  of  ketene  dimers  inc lude   oc ty l ,   decyl,   d o d e c y l ,  

t e t r a d e c y l ,   hexadecyl ,   octadecyl   ,  e i c o s y l ,   docosyl ,   t e t r a c o s y l   , 
phenyl,   benzyl,   b e t a - n a p t h y l   and  cyclohexyl  keten  dimers,  as  well  as  

the  ketene  dimers  prepared  by  known  methods  from  montanic  a c i d ,  

naphthenic   acid,   9 > l ° - d e c y l e n i c   acid,   9 ~ l ° - d o d e c y l e n i c   a c i d ,  

p a l m i t o l e i c   acid,   o le ic   acid,   r i c i n o l e i c   acid,  and  e l e o s t e a r i c   a c i d ,  

as  well  as  ketene  dimers  prepared  from  n a t u r a l l y   occur r ing   m i x t u r e s  

of  f a t t y   acids ,   such  as  those  mixtures   found  in  coconut  o i l ,   b a b a s s u  

o i l ,   palm  kernel  o i l ,   palm  o i l ,   o l ive   o i l ,   peanut  o i l ,   rape  o i l ,  

beef  t a l low,   la rd   ( l ea f )   and  whale  b lubber .   Mixtures  of  any  of  t h e  

above-named  f a t t y   acids  with  each  other   may  also  be  u s e d .  

The  ketene  dimers  are  manufactured  in  the  form  of  waxy  s o l i d s  

compris ing  the  ketene  dimers  in  admixture  with  up  to  20%  by  w e i g h t  

of  i m p u r i t i e s .   These  products   are  normally  used  as  such,  i . e .  

wi thout   s e p a r a t i o n   of  the  i m p u r i t i e s .   For  the  purposes  of  t h i s  

d i s c l o s u r e   all  r e f e r e n c e s   to  ketene  dimers  include  mixtures   t h e r e o f  

with  these  i m p u r i t i e s   and  all  p r o p o r t i o n s   based  on  the  weight  o f  

ketene  dimer  are  based  upon  the  weight  of  the  manufactured  p r o d u c t .  

The  e n c a p s u l a t i n g   agent  should  be  s e l e c t e d   so  as  to  be 

e f f e c t i v e   in  enabl ing   the  d i s p e r s i o n   to  be  dried  to  form  a  p r o d u c t  
which  is  r e d i s p e r s a b l e   in  water  and  thereby  useful  in  paper  s i z i n g  

p rocesses .   The  nature   of  the  e n c a p s u l a t i n g   agent  should  be  such 

tha t   i t   is  compat ible   with  the  other   components  of  the  spray  d r i e d  

product   and  such  tha t   i t   is  not  degraded  during  the  drying  p r o c e s s .  
Examples  of  compounds  which  may  be  useful  as  e n c a p s u l a t i n g   a g e n t s  

are:  g e l a t i n ,   t r i s t e a r i n ,   gum  a rab ic ,   sugars ,   ethyl  c e l l u l o s e ,  
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carboxymethyl  c e l l u l o s e ,   polyacryl   amides,  s i l i c a t e s ,   p o l y e t h e r s ,  

p o l y e s t e r s ,   polyamides,   s t a r c h e s   e s p e c i a l l y   c a t i o n i c   s t a r c h e s   and 

polyvinyl   a l c o h o l .  

The  amount  of  e n c a p s u l a t i n g   agent  which  is  employed  i s  

p r o p o r t i o n a l   to  the  amount  of  ketene  dimer  in  the  d i s p e r s i o n   and 

will  normally  be  ad jus t ed   so  as  to  be  j u s t   s u f f i c i e n t   to  enable  t h e  

d i s p e r s i o n   to  be  dr ied .   The  use  of  excess  q u a n t i t i e s   o f  

e n c a p s u l a t i n g   agent  is  less  p r e f e r r e d .   Normally  the  quan t i t y   o f  

e n c a p s u l a t i n g   agent  which  is  added  to  the  d i s p e r s i o n   will  be  from  25 

to  100%,  p r e f e r a b l y   from  25  to  75%  by  weight  of  the  weight  of  k e t e n e  

dimer  p re sen t   in  the  d i s p e r s i o n .   A  p r e f e r r e d   c lass   of  e n c a p s u l a t i n g  

agent  are  those  which  are  known  to  be  useful  as  i n g r e d i e n t s   of  p a p e r  

s i z ing   compos i t ions .   Such  agents  may  be  employed  in  l a r g e r  

q u a n t i t i e s   than  are  r equ i red   to  s u c e s s f u l l y   e n c a p s u l a t e   the  d imer  

since  they  make  a  c o n t r i b u t i o n   to  the  e f f i c i e n c y   of  the  d r i e d  

product   used  in  the  paper  s i z ing   p rocess .   Examples  of  such  a g e n t s  

are  s t a r c h e s   such  as  c a t i o n i c   s t a r c h e s .   A  p a r t i c u l a r l y   p r e f e r r e d  

c lass   of  e n c a p s u l a t i n g   agents   are  those  which  are  known  to  d i s p e r s e  

in  cold  water  the  p r e f e r r e d   examples  being  c e r t a i n   c a t i o n i c   s t a r c h e s  

such  as  those  sold  under  the  Trade  Marks  S o l v i t o s e   NX  and 

Perfectamyl   PLV.  The  e n c a p s u l a t i n g   agent  can  be  added  to  any  aqueous  
d i s p e r s i o n   of  the  ketene  dimer.  However  i t   is  s t rong ly   p r e f e r r e d   t o  

add  the  e n c a p s u l a t i n g   agent  to  a  d i s p e r s i o n   which  is  i t s e l f   u s e f u l  

as  a  paper  size  so  tha t   r e d i s p e r s i o n   of  the  dried  product   produces  a 

d i s p e r s i o n   which  is  useful  as  a  paper  s ize   wi thout   the  need  t o  

d i s p e r s e   any  a d d i t i o n a l   components  in  order  to  form  the  s i z e .  

Ketene  dimer  d i s p e r s i o n s   normally  comprise  at  l e a s t   one 

s u r f a c t a n t   and  the  presence   of  a  s u r f a c t a n t   in  the  dried  p r o d u c t  
f a c i l i t a t e s   the  r e d i s p e r s i o n   of  the  product   in  the  paper  s i z i n g  

process .   Examples  of  s u i t a b l e   s u r f a c t a n t s   are  the  sodium  s a l t s   o f  

naphtha lene   formaldehyde  su lphona te   condensa te s ,   an  e s t e r   o f  

po lyoxye thy lene   s o r b i t a n   or  a  sodium  1  i g n o s u l p h o n a t e .  

The  amount  of  s u r f a c t a n t   added  will   usua l ly   be  in  the  r ange  
0.3  to  3.5%  by  weight  of  the  ketene  dimer,  p r e f e r a b l y   in  the  r ange  
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1.25  to  2.5%. 

The  ketene  dimer  d i s p e r s i o n s   used  in  the  spray  d r y i n g  

p rocesses   may  f u r t h e r   comprise  other   convent iona l   i n g r e d i e n t s   such 

as  e m u l s i f i e r s ,   s t a b i l i s e r s ,   r e t e n t i o n   aids  and  s l i m i c i d e s   a l t h o u g h  

the  use  of  compounds  which  are  s e n s i t i v e   to  heat  is  p r e f e r a b l y  

a v o i d e d .  

In  p a r t i c u l a r   the  ketene  dimer  d i s p e r s i o n s   p r e f e r a b l y   c o m p r i s e  

a  c a t i o n i c   polymer  such  as  a  polyamine  in  order  to  i nc r ea se   t h e  

e f f i c i e n c y   of  the  d i s p e r s i o n   as  a  paper  s ize .   Examples  of  po lymers  

useful  in  th i s   a p p l i c a t i o n   water  so lub le   polyamino  po lyamide -  

e p i c h l o h y d r i n   r e s i n s ,   alkyl  ene  polyamine  e p i c h l o r h y d r i n   r e s i n s ,   p o l y  

(di  a l ly!   ami  n e ) - e p i c h l o r h y d r i n   r e s i n s ,   poly  d ia lkyl   dimethyl  ammonium 

ch lo r ide   and  p o l y e t h y l e n e i m i n e s .  

The  amount  of  polymer  p r e sen t   may  be  up  to  a  weight  r a t i o   o f  

ketene  dimer  to  polymer  of  1 . 0 : 1 . 0 .   However  as  the  quan t i t y   o f  

polymer  i n c r e a s e s   there   is  an  i n c r e a s i n g   tendency  to  produce  a 

r e l a t i v e l y   s t i cky   product   and  i t   is  p r e f e r r e d   tha t   the  weight  r a t i o  

of  ketene  dimer  to  polymer  is  in  the  range  1 .0 :0 .2   to  1 . 0 : 0 . 5 .  

The  d i s p e r s i o n   of  the  ketene  dimer  and  the  e n c a p s u l a t i n g   a g e n t  

can  be  dried  by  a  v a r i e t y   of  t echn iques .   However  exposure  of  t h e  

dimer  to  high  t e m p e r a t u r e s   for  long  per iods   can  lead  to  i t s  

degrada t ion   e i t h e r   by  c h a r r i n g   or  by  hyd ro ly s i s   and  is  best   a v o i d e d .  

Techniques  such  as  f reeze  drying  and  spray  drying  are  p r e f e r a b l y  

employed.  We  p r e f e r   to  u t i l i s e   spray  drying  al though  the  c o n d i t i o n s  

under  which  the  drying  is  c a r r i e d   out  must  be  monitored  in  order  t o  

minimise  deg rada t i on   of  the  ketene  dimer.  The  spray  drying  of  t h e  

ketene  dimer  d i s p e r s i o n s   can  be  c a r r i e d   out  using  c o n v e n t i o n a l  

equipment.   The  t empera tu re   of  the  d r i e r   should  be  c o n t r o l l e d   so  a s  
to  avoid  any  s i g n i f i c a n t   amount  of  cha r r ing   or  degrada t ion   of  t h e  

components  of  the  emulsion.   Typ i ca l l y   the  t empera tu re   at  the  i n l e t  

to  the  dryer  should  be  in  the  range  220°  to  350°C  and  tha t   at  t h e  

o u t l e t   of  the  dryer  110°  to  125°C.  The  drying  process  is  c a r r i e d  

out  so  as  to  produce  a  powdered  product   comprising  less   than  0.1%  by 

weight  of  w a t e r .  
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The  powder  products   must  be  d i spe r sed   in  an  aqueous  medium  i n  

order  to  be  useful  in  paper  s i z ing   p roces se s .   Typ i ca l l y   the  powder 

will  be  d i l u t e d   with  up  to  ten  times  i t s   weight  of  water .   Adequa te  

d i s p e r s i o n   is  p r e f e r a b l y   ob ta ined   using  vigorous  a g i t a t i o n .   We 

p r e f e r   to  wet  and/or   s l u r ry   the  powder  with  a  small  amount  of  w a t e r ,  

e.g.   about  5  to  30%  by  weight  of  the  to ta l   d i l u t i o n   water  is  added  

to  the  powder,  and  to  a g i t a t e   those  s l u r r i e s   with  a d d i t i o n a l   w a t e r  

to  the  des i r ed   con t en t ,   u sua l ly   about  10%  by  w e i g h t .  

The  i nven t ion   is  i l l u s t r a t e d   by  the  fo l lowing   examples :  

Example  1 

A  d i s p e r s i o n   of  a  s t e a r i c / p a l m i t i c   alkyl  ketene  dimer  h a v i n g  

the  fo l lowing   composi t ion   (Composit ion  1)  was  p r e p a r e d .  

Water  800  Kgs 

Alkyl  ketene  dimer  100  Kgs 
*  Orotan  SN  1.24  Kgs 

a  q u a t e r n i s e d   polyamine  100  Kgs 

S l im ic ide   400  mis 

*  the  sodium  s a l t   of  a  nap tha lene   formaldehyde  s u l p h o n a t e  

c o n d e n s a t e .  

A  c a t i o n i c   s ta rch   product   as  sold  under  the  Trade  Mark  P e r f e c t a m y l  

PLY  was  added  to  one  sample  of  the  d i s p e r s i o n   in  a  q u a n t i t y   such 

t h a t   the  r a t i o   of  the  weight  of  ketene  to  s ta rch   was  1 : 1  

(Composit ion  2).  The  same  c a t i o n i c   s t a rch   product   was  added  to  a 

second  sample  of  the  d i s p e r s i o n   in  a  quan t i t y   such  tha t   the  r a t i o   o f  

the  weight  of  ketene  dimer  to  s t a rch   was  1:0.5  (Composit ion  3 ) .  

Composit ions  2  and  3  were  then  spray  dried  using  a  N i r o  

Product ion   Minor  Spray  Drier   set   for  Rotary  Atomisa t ion   using  an 

a tomise r   speed  of  24,000  rpm.  The  l i quor   feed  t empera tu re   was  15°C, 

the  d r i e r   i n l e t   t empera tu re   was  250°C  and  the  d r i e r   o u t l e t  
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t empera tu re   125°C.  The  product   was  a 

The  s iz ing   e f f i c i e n c y   of  t h e s e  

1  was  a s sessed   in  a  s e r i e s   of  t r i a l s  

Tr ia l   A 

white  powder.  

powders  2  and  3  and  d i s p e r s i o n  

1  1  minute  Cobb  Value  (gsm) 

Composit ion  1  off  d r i e r   100  °C  1  Natural  Cure  

1  1 

1  1  42.6  i  2 0 . 9  

2  1  39.3  I  2 0 . 6  

3  1  71.5  I  2 3 . 4  

S iz ing   c o n d i t i o n  

Furnish  Brown  Waste  

Re ten t ion   aid  0.02%  s o l i d s / f i b r e  

Size  a d d i t i o n   level  0.2%  KD/F ib re  

Tr ia l   B 

1  1  minute  Cobb  Value  (gsm) 

Example  1  off  d r i e r   100  °C  1  Natural  Cure  

1  1 

1  I  40.4  |  3 5 . 3  

2  I  46.0  |  3 5 . 5  

3  I  42.9  |  3 2 . 0  

Siz ing   C o n d i t i o n s  

F u r n i s h  

Re ten t ion   a i d  

Size  a d d i t i o n   l e v e l  

Bleached  s u l p h i t e  

0.02%  s o l i d s / f i b r e  

0.1%  KD/Fibre  



7 
0 2 2 0 9 4 1  

Trial   C 

I  1  minute  Cobb  Value  (gsm) 

Example  I  off  d r i e r   100  2C  1  Natural   Cure  

1  1 

1  1  69.2  |  3 8 . 8  

2  |  37.8  |  2 5 . 0  

3  I  32.2  |  2 5 . 5  

Siz ing   C o n d i t i o n s  

F u r n i s h  

Re ten t ion   a i d  

Size  a d d i t i o n   l e v e l  

Brown  w a s t e  

0.02%  sol  ids  / f i b r e  

0.2%  KD/F ib re  

Trial   D 

1  1  minute  Cobb  Value  (gsm) 

Example  I  off  d r i e r   100  2C  1  Natural   Cure  
1  1 

1  1  127.7  |  117 .9  

2  1  96.4  |  102 .9  
3  1  103.6  |  96 .6  

Sizing  C o n d i t i o n s  

F u r n i s h  

Retent ion  a i d  

Size  a d d i t i o n   l e v e l  

Bleached  s u l p h i t e  
3.02%  sol  ids  / f i b r e  

0.1%  KD/F ib re  
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Tria l   E 

1  1  minute  Cobb  Value  (gsm) 

Example  I  off  d r i e r   100  °C  1  Natural  Cure  

1  1 

1  1  86.3  .  |  4 0 . 5  

2  1  118.9  |  3 3 . 5  

3  I  120.5  |  38 .1  

S iz ing   C o n d i t i o n s  

Furnish  Brown  w a s t e  

Re ten t ion   aid  0.02%  s o l i d s / f i b r e  

Size  a d d i t i o n   level  0.2%  KD/Fibre  

Tr ia l   F 

1  1  minute  Cobb  Value  (gsm) 

Example  1  off  d r i e r   100  °C  1  Natural  Cure  

1  1 

1  1  90.7  |  8 1 . 7  

2  1  32.6  I  2 5 . 3  

3  I  30.3  |  2 6 . 7  

Siz ing   C o n d i t i o n s  

Furnish  Bleached  s u l p h i t e  
Re ten t ion   aid  0.02%  s o l i d s / f i b r e  
Size  a d d i t i o n   level  0.2%  KD/Fibre  

T r i a l s   G  and  H  are  based  on  a  product   (Composition  4)  with  a 
s u r f a c t a n t   con ten t   on  ketene  dimer  of  0.62%  but  which  are  o t h e r w i s e  

iden t i ca l   with  and  are  manufactured  under  the  same  cond i t i ons   as  

i m p o s i t i o n   3  desc r ibed   above.  
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Trial   G 

I  1  minute  Cobb  Value  (gsm) 

Example  1  off  d r i e r   100  °C  |  Natural   Cure  

1  1 

1  1  32.0  I  2 5 . 8  

4  |  43.9  I  2 8 . 9  

Siz ing   C o n d i t i o n s  

Furnish   Bleached  s u l p h i t e   +  5%  c h a l k  

Re ten t ion   aid  0.02%  s o l i d s / f i b r e  

Size  a d d i t i o n   level  0.1%  KD/F ib re  

Tr ia l   H 

1  1  minute  Cobb  Value  (gsm) 

Example  I  off  d r i e r   100  °C  1  Natural  Cure  

1  1 

1  I  36.0  |  2 3 . 3  

4  I  34.5  I  2 5 . 0  

Furnish  Brown  w a s t e  

Re ten t ion   aid  0.02%  s o l i d s / f i b r e  

Size  add i t i on   level  0.2%  KD/F ib re  

Tr ia l   J  is  based  on  a  product   (Composit ion  5)  with  a 

s u r f a c t a n t   con ten t   on  ketene  dimer  of  2.8%  but  which  is  o t h e r w i s e  

i d e n t i c a l   with  and  is  manufactured   under  the  same  c o n d i t i o n s   as  

composi t ion   3 .  
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I  r ial   J  

!  1  minute  Cobb  Value  (gsm) 

Example  I  off  d r i e r   100  °C  1  Natural  Cure  
1  1 

1  1  37.6  |  2 7 . 8  
5  J  44.6  |  3 2 . 6  

5i  ze  c o n a i t i o n s  

Furnish  Bleached  s u l p h i t e   +  10%  c h a l k  
Re ten t ion   aid  0.02%  s o l i d s / f i b r e  

Size  add i t i on   level  0.5%  KD/F ib re  

Example  2 

A  d i s p e r s i o n   (composi t ion   6)  of  a  s t e a r i c / p a l m i t i c   a l k y l  
cetene  dimer  having  the  fo l lowing  composi t ion   was  prepared:   -  

^iKyi  Ketene  dimer  100  kgs 
3rotan  SN  0.62  kgs 
J u a t e r n i s e d   Polyamine  50  kgs 
Sl imicide  400  mis 
dater  850  kgs 

a  c a t i o n i c   s ta rch   product   as  sold  under  the  Trade  mark 
l o lv i t o se   NX  was  added  to  th is   d i s p e r s i o n   in  a  quan t i ty   such  t h a t  
;he  r a t i o   of  the  weight  of  ketene  dimer  to  s tarch  was  1 : 0 . 5  
[composit ion  7 ) .  

Composition  7  was  then  spray  dried  using  the  cond i t i ons   s e t  
?orth  in  Example  1.  The  e f f i c i e n c y   of  s i z ing   of  composi t ions   6  and 
'  was  then  assessed   at  tha t   time  and  a f t e r   s torage  at  a m b i e n t  

:emperatures  for  3.5  and  4.5  months.  The  r e s u l t s   were  as  f o l l o w s : -  
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Composit ion  I  1  minute  cobb  value  (gsm) 

1  off  d r i e r   100  j>C  1  Natural  Cure  

6  |  28.2  I  2 4 . 2  

7  |  31.6  I  2 5 . 4  

a f t e r   3H  months  1  I 

6  I  26.2  I  2 7 . 0  

7  |  33.6  I  2 6 . 5  

a f t e r   Ah  months  I  I 

6  |  62.6  |  4 0 . 8  

7  |  33.6  |  2 6 . 5  

Siz ing   c o n d i t i o n s  

Furnish  Bleached  s u l p h i t e  

Re ten t ion   Aid  0.02  s o l i d s / f i b r e  

Size  Addi t ion   0.1  K D / f i b r e  
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Claims 

1.  A  p a r t i c u l a t e   so l id   composi t ion  comprising  ketene  dimer  of  t h e  

fo rmula :  

R  -  CH  =  C  -  0 

I  I 

CH  -  C  =  0 

I 

R 

wherein  R  r e p r e s e n t s   an  a lky l ,   alkenyl  aryl  or  a lkaryl   group  hav ing  

from  8  to  24  carbon  atoms  and  a  water  d i s p e r s a b l e   e n c a p s u l a t i n g  

a g e n t .  

2.  A  composi t ion  according  to  claim  1  c h a r a c t e r i s e d   in  tha t   R 

r e p r e s e n t s   an  alkyl  group  compris ing  from  12  to  18  carbon  a toms .  

3.  A  composi t ion  according  to  claim  2  c h a r a c t e r i s e d   in  tha t   R 

r e p r e s e n t s   an  alkyl  group  compris ing  from  14  to  18  carbon  a toms.  

4.  A  composi t ion  according  to  any  of  the  preceeding  c l a i m s  

c h a r a c t e r i s e d   in  t ha t   the  e n c a p s u l a t i n g   agent  is  a  c a t i o n i c   s t a r c h .  

5.  A  composi t ion  according  to  any  of  the  preceding  c l a i m s  

c h a r a c t e r i s e d   in  tha t   the  r a t i o   of  the  weight  of  ketene  dimer  to  t h e  

weight  of  e n c a p s u l a t i n g   agent  is  in  the  range  1:0.25  to  1 : 1 .  

6.  A  composi t ion  according  to  claim  5  c h a r a c t e r i s e d   in  tha t   t h e  

weight  of  the  r a t i o   is  in  the  range  1:0.25  to  1 : 0 . 7 5 .  

7.  A  composi t ion  according  to  any  of  the  preceding  c l a i m s  

c h a r a c t e r i s e d   in  tha t   the  p a r t i c l e s   comprise  a  polymeric  c a t i o n i c  

d i s p e r s i n g   a g e n t .  

8.  A  composi t ion  according  to  claim  7  c h a r a c t e r i s e d   in  tha t   t h e  

d i s p e r s i n g   agent  is  s e l e c t e d   from  the  group  compris ing  w a t e r - s o l u b l e  
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po  lyami  nepo  lyann  de  e p i c h l o r h y d n n   r e s in s ,   alkyl  ene  po lyamine  

e p i c h l o r h y d r i n   r e s ins   and  poly  ( d i a l l y l a m i n e ) - e p i c h l o r h y d r i n   r e s i n s .  

9.  A  composi t ion   accord ing   to  e i t h e r   of  claims  7  or  8 
c h a r a c t e r i s e d   in  tha t   the  r a t i o   of  the  weight  of  ketene  dimer  to  t h e  
weight  of  d i s p e r s i n g   agent  is  in  the  range  1:0.5  to  1 : 1 .  

10.  A  composi t ion   according   to  any  of  the  preceding  c l a i m s  
c h a r a t e r i s e d   in  tha t   the  p a r t i c l e s   comprise  at  l e a s t   one  s u r f a c t a n t .  

11.  A  composi t ion   according  to  claim  10  c h a r a c t e r i s e d   in  tha t   t h e  
s u r f a c t a n t   is  s e l e c t e d   from  the  group  compris ing  the  s a l t s   o f  
nap tha lene   formal  dhyde  su lphona te   condensa tes ,   e s t e r s   o f  
po lyoxye thy lene   s o r b i t a n   and  s a l t s   of  l i g n o s u l p h o n i c   a c i d s .  

L2.  A  composi t ion   according  to  e i t h e r   of  claim  10  or  11 
c h a r a c t e r i s e d   in  tha t   the  weight  of  s u r f a c t a n t   p re sen t   is  from  0 . 3  
to  3.5%  of  the  weight  of  ketene  d imer .  

L3.  A  process   for  the  p roduc t ion   of  a  composi t ion  according  to  any 
of  claims  1  to  12  wherein  the  components  of  the  composi t ion   a r e  
formula ted   into  an  aqueous  d i s p e r s i o n   and  tha t   d i s p e r s i o n   is  d r i e d .  

L4.  A  process   according  to  claim  13  c h a r a c t e r i s e d   in  tha t   t h e  
d i s p e r s i o n   is  dr ied  by  passage  through  a  spray  d r i e r .  

.5.  A  process   according  to  claim  14  c h a r a c t e r i s e d   in  tha t   t h e  
t empera tu re   i n l e t   to  the  d r i e r   is  in  the  range  220  to  350°C  and  t h e  
t empera tu re   at  the  o u t l e t   to  the  d r i e r   is  in  the  range  110°  t o  
125°C. 

.6.  A  process   for  the  p roduc t ion   of  s ized  paper  or  paper  b o a r d  
wherein  a  s i z ing   agent  is  added  to  the  paper  or  paper  s t o c k  
c h a r a c t e r i s e d   in  tha t   the  s i z ing   agent  comprises  an  aqueous  
d i s p e r s i o n   of  a  p a r t i c u l a t e   so l id   according   to  any  of  claims  1  to  12 
or  which  has  been  produced  by  a  process   according  to  any  of  c l a i m s  
13  to  15. 
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