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(§)  The  production  of  highly  basic  calcium  sulphonates. 

Highly  basic  Calcium  Sulphonate  with  improved  solubile 
ity  in  heavy  paraffinic  oils  and  improved  filterability  is  pre-  
pared  by  carbonating  a  mixture  of  sulphonic  acid,  calcium 
hydroxide,  water,  alcohol  and  solvent  at  a  temperature  from 
20°C  to  35°C  and  using  a  stoichiometric  excess  of  calcium 
hydroxide  and  a  specified  amount  of  water. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  the  p r o d u c t i o n   of  h i g h l y   b a s i c  

ca lc ium  s u l p h o n a t e s   and  to  l u b r i c a t i n g   o i l s   c o n t a i n i n g   such  h i g h l y   b a s i c  

s u l p h o n a t e s .   The  term  h igh ly   b a s i c   calcium  su lphona te   r e f e r s   to  t h e  

ca lc ium  s a l t   of  a  s u l p h o n i c   acid  which  con t a in s   a  s t o i c h i o m e t r i c   e x c e s s  

of  ca lc ium  over  and  above  t ha t   r e q u i r e d   to  n e u t r a l i s e   the  s u l p h o n i c  

ac id .   F r e q u e n t l y   the  excess   ca lc ium  is  p r e s e n t   in  the  fo rm of   c o l l o i d a l  

ca lc ium  c a r b o n a t e   suspended  in  the  ca lc ium  s a l t   of  the  su lphon ic   a c i d .  

These  h i g h l y   b a s i c   ca lc ium  s u l p h o n a t e s   are  p a r t i c u l a r l y   u s e f u l   a s  

a d d i t i v e s   in  l u b r i c a t i n g   o i l s   e s p e c i a l l y   au tomot ive   l u b r i c a n t s   w h e r e  

t h e i r   high  b a s i c i t y   n e u t r a l i s e s   ae ids   formed  dur ing  o p e r a t i o n   of  t h e  

eng ine .   In  a d d i t i o n   the  d i s p e r s a n t   e f f e c t   of  the  ca lc ium  s u l p h o n a t e  

r e t a i n s   p a r t i c u l a t e   m a t e r i a l   in  su spens ion   in  the  o i l   thus  i n h i b i t i n g  

the  f o r m a t i o n   of  harmful   d e p o s i t s   in  t h e  o i l .  

I t   is  wel l -known  t o  p r o d u c e   h igh ly   bas i c   calcium  s u l p h o n a t e s   by 

c a r b o n a t i n g   a  m ix tu re   of  an  a l k y l a r y l   su lphon ic   ac id ,   ca lc ium  oxide  o r  

ca lc ium  h y d r o x i d e ,   h y d r o c a r b o n   s o l v e n t   or  s o l v e n t s ,   r e a c t i o n   p r o m o t e r s  

and  o p t i o n a l l y   wa te r .   Typ ica l   s o l v e n t s   are  the  a roma t i c s   such  a s  

t o l u e n e   or  xylene  or  a l i p h a t i c s   such  a s -hexane .   The  r e q u i r e m e n t s   of  a  

h i g h l y   b a s i c   ca lc ium  s u l p h o n a t e   t ha t   is  to  be  used  as  a  l u b r i c a n t  

a d d i t i v e   are  t ha t   i t   should  combine  o i l   s o l u b i l i t y ,   high  b a s i c i t y   and 

low  v i s c o s i t y .   The  c u r r e n t   t rend   r e p l a c i n g   n a p h t h e n i c   mine ra l   o i l s   w i t h  

p a r a f f i n i c   o i l s   has  r e s u l t e d   in  i n c r e a s e d   d i f f i c u l t i e s   of  o i l   s o l u b i l i t y  

l e a d i n g   to  u n d e s i r a b l y   hazy  l u b r i c a t i n g   o i l s .  

An  economic  r e q u i r e m e n t   of  the  p rocess   is  tha t   the  mix tu re   when 

r e a c t i o n   is  comple te   should  f i l t e r   as  qu ick ly   as  p o s s i b l e .  



It   is  the  aim  of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   an  economic  

p roces s   for   the  p r o d u c t i o n   of  h i g h l y   ba s i c   ca lc ium  s u l p h o n a t e s   w h i c h  

have  an  a c c e p t a b l e   s o l u b i l i t y   even  in  the  more  h i g h l y   p a r a f f i n i c   m i n e r a l  

o i l s .  

The  p r e s e n t   i n v e n t i o n   t h e r e f o r e   p rov ides   a  p roce s s   for  the  p r o -  

d u c t i o n   of  h i g h l y   b a s i c   ca lc ium  s u l p h o n a t e s   compr i s ing   c a r b o n a t i n g   a  

r e a c t i o n   mix tu re   o f :  

(i)  a  s u l p h o n i c   acid  or  an  a l k a l i n e   e a r t h   metal   s u l p h o n a t e  

( i i )   ca lc ium  h y d r o x i d e  

( i i i )   a  hyd roca rbon   s o l v e n t  

(iv)  a C1-C3  a l c o h o l  

(v)  w a t e r  

removing  the  v o l a t i l e s   and  o b t a i n i n g   the  p roduc t   by  f i l t r a t i o n   w h e r e i n  

c a r b o n a t i o n   is  e f f e c t e d   at  a  t e m p e r a t u r e   in  the  range  20°C  to  35°C 

p r e f e r a b l y   20°C  to  30°C  the   amount  of  water   is  from  4  w t . %  t o  3 5  w t . %  

based  on  the  weight   of  ca lc ium  hydrox ide   and  a  s t o i c h i o m e t r i c   excess   o f  

ca lc ium  hydrox ide   u s e d .  

The  su lphon ic   acid  t h a t   may  be  used  in  the  r e a c t i o n   mix tu re   i n -  

c ludes   o i l   s o l u b l e   s u l p h o n i c   ac ids   and  these   may  be  n a t u r a l   or  s y n t h e t i c  

s u l p h o n i e   a c i d s ,   e .g .   a  mahogany  or  pe t ro l eum  a lky l   su lphon ic   s c i d ;   a n  

a lky l   s u l p h o n i c   ac id ;   or  an  a l k a r y l   s u l p h o n i c   ac id .   The  a lky l   s u l p h o n i c  

acid  should  p r e f e r a b l y   have  at  l e a s t   25  carbon  atoms  per  m o l e c u l e ,   and 

the  a l k a r y l   s u l p h o n i c   acid  ( e . g .  a l k y l   benzene  s u l p h o n i c   acid)   s h o u l d  

p r e f e r a b l y   have  at  l e a s t   18  carbon  atoms  in  the  a l k y l   chain .   Most  

s u i c a b l e   are  s u l p h o n i c   ac ids   having  a  m o l e c u l a r   weight   of  b e t w e e n  3 0 0  

and  700.  e .g .   between  400  and  5 0 0 .  



I n s t e a d   of  a  su lphon ic   ac id ,   an  a l k a l i n e   e a r t h   metal   s u l p h o n a t e  

( p r e f e r e b l y   having  a  mo lecu la r   weight   of  between  300  and  700)  can  b e  

used,   for  example  a  ca lc ium  s u l p h o n a t e .  

We  p r e f e r   t h a t   the  su lphon ic   acid   or  s u l p h o n a t e   be  used  as  a  m i n e r a l  

o i l   s o l u t i o n   p r e f e r a b l y   c o n s i s t i n g   of  50%  to  90X  more  p r e f e r a b l y   60%  t o  

80X  by  weight   of  the  su lphon ic   acid  or  s u l p h o n a t e .  

The  hydrocarbon   so lven t   may  be  an  a romat ic   or  a l i p h a t i c   h y d r o -  

carbon.   Aromatic  hydroca rbons   are  p r e f e r r e d ,   and  examples  of  these   a r e  

t o l u e n e ,   xylene  and  e thy l   benzene.   S u i t a b l e   a l p h a t i c   h y d r o c a r b o n s  

i nc lude   p a r a f f i n i c   hydroca rbons   such  as  n -hexane ,   n - h e p t a n e ,   n - d e c a n e ,  

n -dodecane ,   white   s p i r i t ,   naphtha   or  i s o - p a r a f f i n s   and  cyc l i c   p a r a f f i n s  

such  as  c y c l o h e x a n e .  

The  C1-C3  a l c o h o l   tha t   is  used  is  p r e f e r a b l y   methanol   s ince   i f  

o the r   a l c o h o l s   are  used  the re   is  a  tendency  for  gel  fo rma t ion   to  o c c u r  

dur ing   c a r b o n a t i o n .  

We  are  aware  of  U.S.  P a t e n t   3830739  in  which  e x c e s s  c a l c i u m   h y d r o -  

xide  is  used  in  the  p r o d u c t i a n  o f   h igh ly   bas i c   ca lc ium  s u l p h o n a t e s .   We 

h a v e   found  however,   tha t   the  p r e sence   of  added  water   in  the  r e a c t i o n  

mix tu re   r e s u l t s   in  f a s t e r   f i l t r a t i o n ,   p rov ided   from  4  wt.%  to  35  wt.% 

p r e f e r a b l y   6  wt.X  to  35  wt.%  more  p r e f e r a b l y   from  8  wt.X  to  25.X  m o s t  

p r e f e r a b l y   15  wt.%  to  25  wt.%  based  on  the  weight   of  calcium  h y d r o x i d e  

in  the  r e a c t i o n   m ix tu r e .   This  amount  of  water   g e n e r a l l y   co r r e sponds   t o  

about  2.5  to  5  wt.%  p r e f e r a b l y   3  to  4  wt.X  of  water   based  on  the  t o t a l  

r e a c t i o n   m i x t u r e .   We  f ind  t ha t   the  p resence   of  t h i s   amount  of  w a t e r  

enab les   a  p roduc t   with  a c c e p t a b l e   s o l u b i l i t y   in  heavy  p a r a f f i n i c   b a s e  



s c k s   to  be  o b t a i n e d .   These  o i l s   g e n e r a l l y   c o n t a i n   more  than  50% 

p a r a f f i n i c   carbon  atoms  as  de t e rmined   by  i n f r a - r e d   s p e c t r o s c o p y   by  t h e  

method  of  GUnther  Brandes  d e s c r i b e d   in  the  October   and  November  of  1958 

e d i t i o n s   of  Erdöl   unt  Kohle.  In  p a r t i c u l a r ,   our  i n v e n t i o n   y i e l d s  

p r o d u c t s   so lub l e   in  such  p a r a f f i n i c   o i l s   which  have  a  v i s c o s i t y   at  100°F 

g r e a t e r   or  e q u a l  t o   500  SUS.  The  p roduc t s   a l so   have  improved  f i l t e r a -  

b i l i t y .   The  exact   amount  of  water   t ha t   should  be  used  depends  upon   t h e  

amount  of  excess  ca lc ium  hydrox ide   used  and  the  p u r i t y   of  the  c a l c i u m  

h y d r o x i d e .  

We  have  found  t h a t   the  use  of  a  s t o i c h i o m e t r i c   e x c e s s t o f   c a l c i u m  

hydrox ide   leads  to  a  p roduct   of  improved  o i l   s o l u b i l i t y   p a r t i c u l a r l y   i n  

p a r a f f i n i c   mine ra l   o i l s .   By  s t o i c h i o m e t r i c   excess   we  mean  an  e x c e s s  

over  tha t   r e q u i r e d   to  r e a c t   with  the  su lphon ic   acid  and  the  c a r b o n  

d i o x i d e .   We  have  a lso   found  t h a t   the  improved  o i l   s o l u b i l i t y   may  b e  

ach ieved   by  i n t r o d u c i n g   the  excess   of  calc ium  hydrox ide   into  the  r e -  

a c t i o n   mixture   and  c o n t r o l l i n g   c a r b o n a t i o n   so  t h a t   some  u n r e a c t e d  

ca l c ium  hydrox ide   remains  or  by  c a r b o n a t i n g   the  r e a c t i o n   mix ture   t o  

comple t ion   of  up take   of  carbon  d iox ide   and  then  adding  e x t r a   c a l c i c  

m y d r o x i d e   be fo re   f i l t r a t i o n .   We  f ind  tha t   to  ach ieve   the  improved  o i l  

s o l u b i l i t y   the  p r o d u c t   should  e x h i b i t   a l k a l i n i t y   to  p h e n o l p h t h a l e i n .   We 

wre fe r   t ha t   from  5  wt.%  to  50  wt.X  more  p r e f e r a b l y   from  10  wt.X  to  20 

wt.%  of  the  t o t a l   weight   of  ca lc ium  hydrox ide   used  c o n s t i t u t e   the  e x c e s s .  

We  have  found  t h a t   the  r a t e   at  which  the  p roduc t   f i l t e r s   and  i t s   s o l u b i -  

l i t y  i n   heavy  p a r a f f i n i c   o i l s   depend  upon  the  amount  of  water   added  and 

ein  q u a l i t y   of  the  ca lc ium  hydrox ide   and  we  p r e f e r   to  use  a  c a l c i u m  

hydrox ide   c o n t a i n i n g   l ess   than  3 wt.%  of  ca lc ium  ca rbona t e   i m p u r i t y  

  less   than  1  wt.%  of  c e l c i m e  



The  r e a c t i o n   mix tu re   is  an  o i l   s o l u t i o n   of  the  components  and  

s u i t a b l e   o i l s   i nc lude   hydrocarbon   o i l s ,   p a r t i c u l a r l y   those  of  m i n e r a l  

o r i g i n .   Oils  which  have  v i s c o s i t i e s   of  15  to  30  cS  at  100°F  are  v e r y  

s u i t a b l e .   A l t e r n a t i v e l y   o ther   o i l s   which  may  be  used  are  the  l u b r i -  

c a t i n g   o i l s   which  are  d e s c r i b e d   l a t e r   in  the  s p e c i f i c a t i o n .  

The  r e l a t i v e   p r o p o r t i o n s   of  the  m a t e r i a l s   in  the  r e a e t i o n   m i x t u r e  

are  not  c r i t i c a l   but  we  p r e f e r   t ha t   for  every  350  p a r t s   by  we igh t   of  t h e  

su lphon ic   acid  from  150  to  350,  p r e f e r a b l y   250  to  300  p a r t s   of  t h e  

a l coho l   be  used  t o g e t h e r   with  300  to  800,  p r e f e r a b l y   400  to  600  p a r t s   o f  

the  hydrocarbon  so lven t   and  180  to  210  pa r t s   by  weight   of  c a l c i u m  

h y d r o x i d e .  

The  r e a c t i o n   mix ture   is  at  a  t empera tu re   in  the  range  20°C  to  350C 

p r e f e r a b l y   20°C  to  30°C  during  c a r b o n a t i o n   s ince   we  f ind  t ha t   i f   h i g h e r  

t e m p e r a t u r e s   e .g .   50°C  are  used  the  product   tends  to  be  a  g rease   w h i l s t  

if   lower  t e m p e r a t u r e s   such  as  10°C  are  used  the  p roduc t   tends  to  b e  

milky.   Where  c a r b o n a t i o n   is  con t inued   to  s a t u r a t i o n   po in t   and  t h e  

excess   calcium  hydrox ide   added  l a t e r   we  f ind  tha t   from  95  to  115  p a r t s  

by  weight  of  carbon  d iox ide   are  taken  up  for  every  350  p a r t s   by  w e i g h t  

of  su lphonic   acid  p r e s e n t   in  the  r e a c t i o n   m i x t u r e .  

Af ter   c a r b o n a t i o n   is  complete  and  any  excess  ca lc ium  h y d r o x i d e  

added,  we  p r e f e r   to  s u b j e c t   the  r e a c t i o n   mix ture   to  a  soaking  p e r i o d  

be fo re   f i l t e r i n g   s ince   we  f ind  tha t   th is   s i g n i f i c a n t l y   i n c r e a s e s   t h e  

r a t e   of  which  the  mix ture   w i l l   f i l t e r .   We  p r e f e r   to  hold  the  mix tu re   a t  

a  t empera tu re   in  the  range  20°C  to  35°C,  p r e f e r a b l y   25°C  to  30°C  f o r  

at  l e a s t   a n   hour,   the  product   may  be  held  at  t h i s   t e m p e r a t u r e   for  many 

hours  but  for  economic  reasons   we  p r e f e r   to  do  so  for  about  1  hour.   As 

a  f u r t h e r   m o d i f i c a t i o n   d i l u e n t   o i l   may  be  added  to  the  r e a c t i o n   m i x t u r e  

be fo re   the  soaking  s t e p .  



The  r e a c t i o n   mix tu re   is  then  heated  to  remove  the  v o l a t i l e s ,   b e i n g  

the  hydrocarbon   s o l v e n t   and  the  C1-C3  a lcohol   and  then  f i l t e r e d  

g e n e r a l l y   us ing  a  f i l t e r   acid  to  ob ta in   the  h igh ly   b a s i c   c a l c i u m  

su lphona te   as  the  f i l t r a t e .  

The  overbased   ca lc ium  su lphona te   d e t e r g e n t s   p r epa red   by  the  p r o c e s s  

of  t h i s   i n v e n t i o n   are  s u i t a b l e   for  use  as  a d d i t i v e s   in  l u b r i c a t i n g   o i l s ,  

both  minera l   and  s y n t h e t i c .  

The  l u b r i c a t i n g   o i l   may  be  any  animal,   v e g e t a b l e   or  minera l   o i l ,  

for   example  pe t ro l eum  o i l   f r a c t i o n s   ranging  from  naph thas   to  s p i n d l e   o i l  

to  SAE  30,  40  or  50  l u b r i c a t i n g   o i l   grades ,   c a s to r   o i l ,   f i s h   o i l s   o r  

ox id i sed   minera l   o i l .   In  p a r t i c u l a r   the  p roduc t s   are  u s e f u l   in  t h e  

p a r a f f i n i c   mine ra l   o i l s   as  h e r e i n b e f o r e   de sc r ibed   in  which  p r e v i o u s l y  

known  calc ium  s u l p h o n a t e s   have  l im i t ed   s o l u b i l i t y .  

S u i t a b l e   s y n t h e t i c   e s t e r   l u b r i c a t i n g   o i l s   i nc lude   d i e s t e r s   such  a s  

d i - o c t y l   a d i p a t e ,   d i o c t y l   s e b a c a t e ,   d idecyl   a z e l a t e ,   t r i d e c y l   a d i p a t e ,  

d idecy l   s u c c i n a t e ,   d idecy l   g l u t a r a t e   and  mix tures   t h e r e o f .   A l t e r n a t i -  

-rely  the  s y n t h e t i c   e s t e r   can  be  a  p o l y e s t e r   such  as  t h a t   p r epa red   b y  

r e a c t i n g   p o l y h y d r i c   a l c o h o l s   such  as  t r i m e t h y l o l p r o p a n e   and  p e n t a c -  

r y t h r i t o l   with  monocarboxy l i c   ac ids   such  as  b u t y r i c   ac id ,   cap ro ic   a e i d ,  

c a p r y l i c   acid  and  p e l a r g o n i c   acid  to  the  c o r r e s p o n d i n g   t r i - a n d   t e t r a -  

e s t e r s .  

Also  complex  e s t e r s   may  be  used  as  base  o i l s   such  as  those  formed 

by  e s t e r i f i c a t i o n   r e a c t i o n s   between  a  d i c a r b o x y l i c   acid  a  g lycol   and  a s  

a l choho l   and /o r   a  monocarboxyl ic   a c i d .  



Other  a d d i t i v e s   may  be  inc luded   in  the  l u b r i c a t i n g   oi l   t o g e t h e r  

wi th   the  a d d i t i v e   p repared   by  the  process   of  th i s   i n v e n t i o n .   The  c h o i c e  

of  a d d i t i v e   w i l l   depend  upon  the   use  to  which  the  l u b r i c a n t   is  to  be  p u t  

and  examples  of  s u i t a b l e   a d d i t i v e s   inc lude  the  a lkyl   succ in imide   d i s p e r -  

s a n t s ,   copolymer ic   v i s c o s i t y   index  improvers  and  the  zinc  d i a l k y l d i t h i o -  

phospha te   an t iwea r   a d d i t i v e s .  

The  p r e s e n t   i n v e n t i o n  i s   i l l u s t r a t e d   but  in  no  way  l imi t ed   by  

r e f e r e n c e   to  the  f o l l owing   e x a m p l e s .  

I n   the  examples  the  f i l t r a t i o n   r a t e  was   measured  in  a  Buchner  

funnel   for  e i t h e r   1  hour  or  u n t i l   500  grams  of  f i l t r a t e   was  o b t a i n e d ,  

whichever   occurred   sooner .   A  f i l t e r   paper  of  77  sq  c e n t i m e t e r s   area  was 

used  at  150°C  and  7  grams  of  f i l t e r   aid  C la rce l   (Reg i s t e r ed   Trade  Mark) 

DCB  were  formed  in to   a  l ayer   over  the  f i l t e r   p a p e r .  

Example 

52  p a r t s   by  weight  of  an  a l k y l a r y l   su lphonic   acid  and  90  par t s   by  

weight  of  to luene   were  mixed  in  a  r e a c t i o n   ve s se l   u n t i l   the  s u l p h o n i c  

acid  was  comple te ly   d i s s o l v e d . . 4 1   pa r t s   of  methanol  and  6.7  pa r t s   o f  

water   were  added,  the  mixture   s t i r r e d   and  28.5  pa r t s   of  calcium  h y d r o -  

xide  (95%  pure  c o n t a i n i n g   3  wt.X  calcium  ca rbona te   impur i ty)   added 

w h i l s t   m a i n t a i n i n g   the  t e m p e r a t u r e  a r o u n d   25°C. 

Carbon  d iox ide   was  then  passed  through  the  r e a c t i o n   mixture   at  a  

r a t e   of  4.2  p a r t s   per  hour  u n t i l   no  f u r t h e r   carbon  d ioxide   was  a b s o r b e d  

which  occur red   a f t e r   about  4  hours .   The  t empera tu re   was  held  in  t h e  

range  25  to  30°C  dur ing  the  i n t r o d u c t i o n   of  the  carbon  d i o x i d e .  

A f t e r   c a r b o n a t i o n   had  been  completed  a  f u r t h e r   6  pa r t s   of  c a l c i u m  

hydrox ide   were  i n t r o d u c e d   and  the  mixture   s t i r r e d   for  1  hour  at  a b o u t  

30oC.  46  p a r t s   of  a  p a r a f f i n i c   minera l   oi l   were  then  added  and  t h e  



m x e s s e   heated   to  remove  the  v o l a t i l e s ,   a  t o l u e n e / w a t e r   a z e o t r o p e  

g l l e d   off   at  around  105°C  and  the  r emainder   of  the  t o luene   was 

f o n v e d   by  s t r i p p i n g   with  n i t r o g e n   a t  1 5 0 ° C .  

F i n a l l y   7.5  p a r t s   of  the  f i l t e r   aid  C l a r e e l   ( R e g i s t e r e d   Trade  Mark) 

DCN were  added  and  the  p roduc t   f i l t e r e d   by  the  method  d e s c r i b e d   above  t o  

wiaid   a  f i l t r a t e   of  To ta l   Base  Number (TBN)  in  the  range  300  to  320  mgs 

K g / g r a m .  

Var ious   p r e p a r a t i o n s ,   some  compara t ive   were  c a r r i e d   out  us ing  t h e  

p r o c e s s   d e s c r i b e d   above  but  in  some  i n s t a n c e s ,   c a r b o n a t i o n   was  

gropped  b e f o r e   uptake  was  complete   and  in  o the r s   the  amount  of  c a l c i u m  

bydrox ide   added  a f t e r   c a r b o n a t i o n   and  the  amount  of  water   i nc luded   i n  

are  r e a c t i o n   mix tu re   were  v a r i e d .   In  each  i n s t a n c e   the  p roduc t   had  a  

a r o u n d   300  and  i t s   f i l t e r a b i l i t y ,   appearance   and  s o l u b i l i t y   in  a  

a a v y   p a r a f f i n i c   mine ra l   o i l   having  a  v i s c o s i t y   of  600  SUS  at  100°F  and  

a i n i n g   60%  p a r a f f i n i c   carbon  atoms  were  as  f o l l o w s :  



In  a l l   i n s t a n c e s   where  water   was  inc luded   the  p r o d u c t s   had  an  

a c c e p t a b l e   v i s c o s i t y .  

S o l u b i l i t y   is  a s s e s s e d   by  adding  5  grams  of  the  f i l t r a t e   to  95 

grams  of  the  o i l   and  v i s u a l   o b s e r v a t i o n   of  r o o m  t e m p e r a t u r e   s o l u b i l i t y .  

Example  2  

The  p roces s   of  Example  1  w a s  r e p e a t e d   using  a  ca lc ium  h y d r o x i d e  

from  a  d i f f e r e n t   source  which  was  98%  pure  and  con ta ined   l e s s   than  1 

wt.%  ca lc ium  c a r b o n a t e .   In  t h i s   Example  a l l   the  ca lc ium  hydroxide   was  



i n c l u d e d   in  the  i n i t i a l   r e a c t i o n   mix ture   and  c a r b o n a t i o n   was  s t o p p e d  

when  82%  of  the  s t o i c h i o m e t r i c   amount  of  carbon  d iox ide   r e q u i r e d   t o  

r e a c t   w i t h  a l l   the  f ree   ca lc ium  h y d r o x i d e  h a d  b e e n   t aken  up   by  t h e  

r e a c t i o n   m ix tu r e .   Var ious   q u a n i t i t i e s   of  water  were  added   and  t h e  

p r o d u c t s   ob ta ined   had  the  f o l l o w i n g  p r o p e r t i e s : -  

In  t h i s   Example  15  grams  of  the  f i l t e r   aid  were  added  to  every  500 

grams  of  the  s u l p h o n a t e   be fo re   f i l t r a t i o n .  

Oil  1  was  the  p a r a f f i n i c   o i l   used  in  Example  1  w h i l s t   o i l   2  was  a  

b lend  of  70  p a r t s   of  the  o i l   of  Example  1  with  30  p a r t s   of  a  p a r a f f i n i c  

o i l   c o n t a i n i n g   60%  p a r a f f i n i c   carbon  atoms  and  having  a  v i s c o s i t y   a t  

100°F  of  2500  SUS. 

E x a m p l e  3  

The  p rocess   of  Example  2 was  r e p e a t e d   us ing  the  ca lc ium  h y d r o x i d e  

of  Example  1  and  i n c l u d i n g   7.5  wt.X  water  based  on  the  weight   of  c a l c i u m  

h y d r o x i d e .   The  time  for   which  the  mix ture   was  held  at  about  30°C 

b e f o r e   f i l t r a t i o n   was  v a r i e d   with  the  fo l lowing   r e s u l t s : -  



Both  p r o d u c t s   were  c l e a r   a f t e r   f i l t r a t i o n   by  the  method  o f  E x a m p l e  

1.  In  a  s i m i l a r   t e s t   in  which  the  p roduc t   was  hea ted   to  50°C  for  I  h o u r  

the  f i l t r a t i o n   r a t e   was  only  4 8 .  

I t   was  found  t h a t   the  f i l t r a t i o n   r a t e   was  the  same  whether  t h e  

d i l u e n t   o i l   was  added  be fo re   or  a f t e r   the  s o a k i n g .  



1.  A  p roces s   for  the  p r o d u c t i o n   of  h igh ly   b a s i c   calc ium  s u l p h o n a t e s  

compr i s ing   c a r b o n a t i n g   a  r e a c t i o n   mix ture   o f :  

(1)  a  su lphon ic   acid  or  an  a l k a l i n e   e a r t h   metal   s u l p h o n a t e  

( i i )   ca lc ium  h y d r o x i d e  

( i i i )   a  hydroca rbon   s o l v e n t  

(iv)  a  C1-C3  a l c o h o l  

(v)  w a t e r  

removing  the  v o l a t i l e s   and  o b t a i n i n g   the  p roduc t   by  f i l t r a t i o n   w h e r e i n  

c a r b o n a t i o n   is  e f f e c t e d   at  a  t e m p e r a t u r e   in  the  r a n g e  o f   20°C  to  35°C 

p r e f e r a b l y   20°C  to  30°C,  the  amount  of  water  p r e s e n t   is  from  4  wt.%  t o  

35  w t . X  b a s e d  o n   the  weight  of  ca lc ium  hydrox ide   and  a  s t o i c h i o m e t r i c  

e x c e s s  o f   ca lc ium  hydroxide   is  u s e d .  

2.  A  p rocess   a c c o r d i n g   to  c la im  1  in  which  the  a l coho l   is  m e t h a n o l .  

3.  A  p rocess   a cco rd ing   to  c la im  1  in  which  from  8  wt.%  to  25  wt.%  o f  

water   is  u s e d .  

4.  A  p rocess   a c c o r d i n g   to  any  of  the  p r e c e d i n g   claims  in  which  f o r  

every  350  p a r t s   by  weight  of  the  su lphon ic   acid  from  150  to  3 5 0  p a r t s   o f  

the  a l c o h o l ,   from  300  to  800  p a r t s   of  the  hyd roca rbon   so lven t   and  180  t o  

210  p a r t s   of  ca lc ium  hydrox ide   are  u s e d .  

5.  A  p rocess   a cco rd ing   to  any  of  the  p r e c e d i n g   claims  in  which  from  5 

wt.%  to  50  wt.%  excess   c a l c ium  hydroxide   is  u s e d .  

6.  A  p roces s   a cco rd ing   to  any  of  the  p r e c e d i n g   claims  in  which  a l l   t h e  

ca lc ium  hydrox ide   is  i nc luded   in  the  i n i t i a l   r e a c t i o n   mix tu re   and  

c a r b o n a t i o n   s topped  be fo re   a l l   the  ca lc ium  hydrox ide   has  r e a c t e d .  



7.  A  p rocess   a cco rd ing   to  any  of  claims  1  to  5  in  which  the  r e v i o d  

mixture   is  s u b s t a n t i a l l y   s a t u r a t e d   with  carbon  d iox ide   and  f u r t h e r  

calc ium  hydroxide   added  a f t e r   the  end  of  c a r b o n a t i o n .  

8.  A  p rocess   a cco rd ing   to  any  one  of  the  p r e c e d i n g   c laims  in  which  the  

r e a c t i o n   mix ture   is  held  at  a  t e m p e r a t u r e   in  the  range  20°C  to  35°C 

fo l lowing   c a r b o n a t i o n   and  be fo re   f i l t r a t i o n .  

9.  A  p rocess   acco rd ing   to  any  one  of  the  p r eced ing   claims  in  which  t h e  

calc ium  hydrox ide   c o n t a i n s   l e s s   than  1  wt.X  calc ium  c a r b o n a t e .  

10.  A  p rocess   acco rd ing   to  c la im  1  s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   with  p a r t i c u l a r   r e f e r e n c e   to  Example  1 .  

11.  A  p rocess   acco rd ing   to  claim  1  s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   with  p a r t i c u l a r   r e f e r e n c e   to  Examples  2  and  3 .  

12.  A  h igh ly   ba s i c   ca lc ium  su lphona te   whenever  produced  by a  p r e c e s s  

accord ing   to  any  one  of  the  p reced ing   c l a i m s .  
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