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Description 

It  has  long  been  desirable  to  include  boron  in  a 
suitable  form  in  a  lubricating  oil  such  as  for  a  motor 
vehicle.  Borate  salts  are  highly  water  soluble  ma- 
terials  which  tend  to  partition  upon  exposure  to 
water,  either  in  storage  or  in  use.  It  is  desirable  to 
minimize  such  loss  or  inactivation  of  the  boron  in 
the  product.  Typically,  the  boron  is  incorporated  as 
a  portion  of  an  organic  molecule  or  associated  with 
an  organic  molecule  in  an  attempt  to  stabilize  the 
borates  against  water. 

The  use  of  boron  in  a  lubricant  is  to  provide 
proper  anti-oxidant,  anti-rust,  frictional  characteris- 
tics  and  extreme  pressure  qualities  to  the  lubricat- 
ing  oil.  The  boron  typically  functions  by  forming  a 
barrier  between  moving  metal  parts  through  a 
chemical  attraction  to  the  surface  of  one  or  both  of 
the  metals.  It  is  desirable  that  the  boron  be  dis- 
persed  as  much  as  is  possible  in  the  product  to 
ensure  that  all  of  the  metal  surfaces  which  come  in 
contact  with  the  lubricating  oil  will  be  properly 
protected.  This  invention  deals  with  the  method  of 
obtaining  the  boron  in  an  organic  molecule  in  ex- 
tremely  small  particle  sizes  such  that  the  boron  is 
substantially  distributed  at  all  times  throughout  the 
lubricating  oil. 

It  is  known  from  United  States  Patent  3,929,650 
to  King  et  al  issued  December  30,  1975  that  alkali 
metal  borates  may  be  prepared  by  contacting  boric 
acid  with  an  alkali  metal  carbonate  overbased  met- 
al  sulfonate  within  an  oleophilic  liquid  reaction  me- 
dium.  It  is  also  known  from  King  et  al  in  United 
States  Patent  3,907,691,  issued  September  23, 
1975  that  mixed  metal  borates  may  be  obtained  by 
reacting  boric  acid  with  an  alkaline  earth  metal 
carbonate  overbased  metal  sulfonate  in  a  lubricat- 
ing  oil  or  grease  medium  to  form  an  intermediate 
and  thereafter  to  react  alkali  metal  base  with  the 
intermediate  to  form  a  mixed  alkali  and  alkaline 
earth  metal  borate  dispersion. 

Hellmuth,  in  United  States  Patent  3,679,584, 
issued  July  25,  1972  describes  a  process  for  in- 
creasing  the  alkaline  earth  metal  ratio  of  an  alkaline 
earth  metal  carbonate  overbased  alkaline  earth 
metal  sulfonate  lubricating  oil  composition  by  in- 
troducing  into  a  lubricating  oil  medium  containing  a 
colloidal-like  dispersion  of  an  alkaline  earth  metal 
carbonate  overbased  alkaline  earth  metal  sulfonate, 
an  alkaline  earth  metal  hydroxide,  and  boric  acid 
and  subsequently  contacting  the  resultant  mixture 
with  carbon  dioxide.  In  United  States  Patent 
3,846,313,  issued  November  5,  1974  to  Sims,  it  is 
disclosed  that  particulate  hydrated  alkali  metal  bo- 
rate  may  be  combined  with  an  aliphatic  hydrocar- 
bon  alcohol  and  to  disperse  this  mixture  in  an  oil  of 
lubricating  viscosity. 

Adams,  in  United  States  Patent  4,100,080,  is- 
sued  July  11,  1978  describes  greases  which  con- 
tain  organic  grease  thickeners  and  dispersions  of 
finely  divided  borates  as  extreme-pressure  agents. 

5  LeSuer  in  United  States  Patent  3,829,381  issued 
August  13,  1974,  describes  borated  calcium  over- 
based  products. 

It  is,  therefore,  desirable  to  obtain  a  very  fine 
particle  size  organic  source  of  boron  which  may  be 

io  easily  dispersed  in  a  lubricating  oil  or  grease.  The 
product  should  also  be  formulated  to  contain  a 
relatively  high  percentage  of  carbon  dioxide  to  pro- 
mote  dispersibility  of  the  organic  boron  source 
within  the  product. 

75  The  process  for  obtaining  the  product  of  the 
invention  should  be  conducted  such  that  the  sub- 
stantial  foaming  upon  incorporation  of  the  boron 
component  is  avoided.  The  product  should  also  be 
obtained  conveniently  by  avoiding  alternatively 

20  raising  and  lowering  the  temperature  during  the 
reaction  process. 

The  aforementioned  goals  are  met  by  produc- 
ing  a  product  as  described  herein.  Throughout  the 
specification  and  claims,  percentages  and  ratios 

25  are  by  weight,  temperatures  are  in  degrees  Cel- 
sius,  and  pressures  are  in  KPa  gauge  unless  other- 
wise  indicated. 

According  to  the  present  invention  there  is 
provided  a  process  for  obtaining  a  high  carbonate 

30  content  overbased  borated  product  containing  at 
least  about  5%  by  weight  of  carbon  dioxide 
wherein  the  product  is  obtained  by: 

(a)  mixing  an  overbased  component  and  any 
required  inert  liquid  medium, 

35  (b)  reacting  component  (a)  in  the  presence  of  a 
borating  agent  to  a  boron  content  of  at  least 
about  3%  by  weight  of  the  product, 
(c)  reducing  the  water  content  of  the  product  b) 
to  less  than  about  3%  by  weight  and, 

40  (d)  recovering  the  high  carbonate  content  over- 
based  borated  product. 
According  to  another  aspect  of  the  present 

invention  there  is  provided  an  overbased  borated 
product  having  a  mean  particle  diameter  of  less 

45  than  about  9  microns,  a  boron  content  of  at  least 
about  3%  by  weight  and  a  carbonate  content  of  at 
least  5%  by  weight. 

Various  preferred  features  and  embodiments  of 
the  present  invention  will  now  be  described  by  way 

50  of  non-limiting  example. 
A.  The  Overbased  Material.  The  overbased 
components  utilized  herein  are  any  of  those 
materials  typically  utilized  for  lubricating  oils  or 
greases.  The  anion  of  the  overbased  component 

55  is  typically  a  sulfonate,  phenate,  carboxylate, 
phosphate  or  similar  material.  Especially  pre- 
ferred  herein  are  the  anionic  portions  which  are 
sulfonates.  Typically  the  useful  sulfonates  will  be 
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mono-  or  di-hydrocarbyl  substituted  aromatic 
compounds.  Such  materials  are  typically  ob- 
tained  from  the  by-products  of  detergent  manu- 
facture.  The  products  are  conveniently  mono-  or 
di-sulfonated  and  the  hydrocarbyl  substituted  5 
portion  of  the  aromatic  compound  are  typically 
alkyls  containing  about  10  to  30,  preferably 
about  14  to  28  carbon  atoms. 

The  cationic  portion  of  the  overbased  ma- 
terial  is  typically  an  alkali  metal  or  alkaline  earth  10 
metal.  The  commonly  used  alkali  metals  are 
lithium,  potassium  and  sodium,  with  sodium  be- 
ing  preferred.  The  alkaline  earth  metal  compo- 
nents  typically  utilized  are  magnesium,  calcium 
and  barium  with  calcium  and  magnesium  being  is 
the  preferred  materials. 

The  overbasing  is  accomplished  utilizing  an 
alkaline  earth  metal  or  alkali  metal  hydroxide. 
The  overbasing  is  accomplished  by  utilizing 
typically  any  acid  which  may  be  bubbled  20 
through  the  component  to  be  overbased.  The 
preferred  acidic  material  for  overbasing  the 
components  of  the  present  invention  is  carbon 
dioxide  as  it  provides  the  source  of  carbonate  in 
the  product.  As  it  has  been  noted  that  the  25 
present  invention  utilizes  conventionally  ob- 
tained  overbased  materials,  no  more  is  stated 
within  this  regard. 

The  preferred  overbasing  cation  is  sodium 
and  the  overall  preferred  product  is  a  borated  30 
sodium  carbonate  overbased  sodium  sulfonate. 
A  second  preferred  product  herein  is  a  borated 
sodium  carbonate  overbased  calcium  sulfonate. 

The  overbasing  is  generally  done  such  that 
the  metal  ratio  is  from  about  1.05:1  to  about  35 
50:1,  preferably  2:1  to  about  30:1  and  most 
preferably  from  about  4:1  to  about  25:1.  The 
metal  ratio  is  that  ratio  of  metallic  ions  on  an 
equivalent  basis  to  the  anionic  portion  of  the 
overbased  material.  40 
B.  The  Inert  Liquid  Medium 

The  inert  liquid  medium  when  utilized  to 
obtain  the  borated  product  facilitates  mixing  of 
the  ingredients.  That  is,  the  overbased  materials 
tend  to  be  rather  viscous  especially  when  the  45 
alkaline  earth  metal  components  are  utilized. 
Thus,  the  inert  liquid  medium  serves  to  disperse 
the  product  and  to  facilitate  mixing  of  the  ingre- 
dients.  The  inert  liquid  medium  is  typically  a 
material  which  boils  at  a  temperature  much  so 
greater  than  that  of  water  and  which  is  useful  in 
the  end  product  for  which  the  invention  is  in- 
tended. 

Typically,  the  inert  liquid  medium  is  a  mem- 
ber  selected  from  the  group  consisting  of  ar-  55 
omatics,  aliphatics,  alkanols  and  mineral  oil  and 
mixtures  thereof.  The  aromatics  utilized  are  typi- 
cally  benzene  or  toluene  while  the  aliphatics  are 

materials  having  from  about  6  to  about  600 
carbon  atoms.  The  alkanols  may  be  mono-  or 
di-alkanols  and  are  preferably  those  materials 
which  have  limited  water  solubility.  Typically, 
alkanols  containing  10  or  less  carbon  atoms  are 
useful  herein.  Mineral  oil,  when  used  as  the  inert 
liquid  medium  is  as  typically  defined  by  the 
ASTM  standards. 

The  inert  liquid  medium  may  be  omitted 
where,  for  example,  the  product  is  extruded.  In 
such  cases  mechanical  mixing  replaces  the 
need  for  a  solvent. 
C.  The  Carbon  Dioxide  Component.  The  carbon 
dioxide  content  of  product  (d)  is  typically  greater 
than  about  5%  by  weight.  It  is  desirable  that  the 
carbon  dioxide  content  of  product  (d)  be  be- 
tween  5.5%  and  about  12%  by  weight.  The 
weights  given  herein  are  by  weight  of  the  total 
product  including  the  inert  medium.  The  carbon 
dioxide  content  of  the  products  is  obtained  by 
acidifying  the  product  to  liberate  all  of  the  CO2 
in  the  product.  For  purposes  herein,  the  terms 
carbon  dioxide  and  carbonate  are  identical.  That 
is,  the  carbonate  is  the  chemically  incorporated 
form  of  the  carbon  dioxide  and  the  latter  is  the 
compound  used  to  specify  the  amount  of  car- 
bonate  in  the  product.  Thus,  the  ratios  ex- 
pressed  herein  use  the  molecular  weight  (44)  of 
carbon  dioxide. 
D.  The  boronating  agent  is  conveniently  ortho- 
boric  acid.  Also  useful  herein  are  baron  halides 
such  as  boron  trifluoride,  polymers  of  boric  acid, 
baron  anhydride,  boron  esters,  and  similar  ma- 
terials.  The  boron  content  of  the  products  of  the 
present  invention  is  typically  greater  than  3%, 
preferably  greater  than  4%  and  most  preferably 
greater  than  5%  by  weight  of  the  product.  It  is 
also  desirable  that  the  weight  percent  of  carbon 
dioxide  in  the  product  (d)  is  at  least  50%  by 
weight  of  the  boron  in  product  (d).  Preferably, 
the  percent  carbon  dioxide  to  the  percent  boron 
is  greater  than  75%  and  most  preferably  greater 
than  100%  by  weight  of  the  boron. 
E.  The  water  content  of  the  product  when  it  is 
finished  is  typically  less  than  3%  by  weight.  At 
levels  much  greater  than  2%  by  weight  substan- 
tial  amounts  of  the  boron  can  be  lost  by  forming 
boron  compounds  which  are  soluble  in  the  water 
and  which  are  separated  off.  If  the  separation 
does  not  occur  during  processing,  then  during 
storage,  the  boron  content  may  be  diminished 
by  having  unacceptably  high  levels  of  water  in 
the  product.  More  preferably,  the  water  content 
of  the  product  is  less  than  1%  by  weight  and 
most  preferably  less  than  0.75%  by  weight. 
F.  The  Processing.  The  products  herein  are 
conventionally  obtained  up  to  the  point  where 
the  boron  incorporation  occurs.  That  is,  the 

3 



5 EP  0  459  596  B1 6 

boronation  aspect  to  obtain  the  alkali  metal  or 
alkaline  earth  metal  overbased  sulfonate  is 
downstream  from  the  carbonation  facility.  If  de- 
sired,  carbonation  may  continue;  however,  such 
is  not  necessary  and  hinders  the  boronation  in 
addition  to  raising  the  cost  of  the  product. 
The  mixture  (a)  as  previously  defined  is  treated 

at  (b)  preferably  at  a  temperature  less  than  that  at 
which  substantial  foaming  occurs.  Such  tempera- 
ture  is  typically  less  than  110°C,  more  preferably 
less  than  99  °C,  and  most  preferably  between 
about  66  °C  and  about  88  °C.  It  is  also  desirable 
that  the  temperature  is  raised  during  the  boronation 
but  not  raised  so  rapidly  as  to  cause  substantial 
foaming.  Not  only  does  the  foaming  cause  a  loss  of 
head  space  in  the  reaction  vessel  with  a  concomi- 
tant  blocking  of  reaction  ports  but  the  product  is 
not  believed  to  be  the  same  if  it  is  rapidly  liberated 
of  carbon  dioxide.  That  is,  there  is  an  exchange 
reaction  occurring  between  the  carbon  dioxide  por- 
tion  of  the  overbased  material  and  the  boronating 
agent  wherein  boron  polymers  are  incorporated 
into  the  overbased  material.  Thus,  the  boronation  is 
allowed  to  occur  without  substantial  foaming  until 
the  point  where  substantially  no  more  boron  is 
taken  up  by  the  overbased  material. 

At  the  point  where  the  boron  is  substantially 
chemically  incorporated  within  the  overbased  ma- 
terial,  the  temperature  is  then  raised  to  a  point  in 
excess  of  the  boiling  point  of  water  within  the 
mixture  (b).  Such  temperatures  are  typically  in  ex- 
cess  of  100°C  as  the  water  tends  to  separate 
rapidly  from  the  reaction  mass  at  that  temperature. 
Conveniently,  the  temperature  for  removing  the  wa- 
ter  is  between  about  120°C  and  180°C.  As  the 
boronation  is  substantially  complete  and  the  carbon 
dioxide  content  of  the  product  is  stable,  substantial 
foaming  is  avoided  at  the  point  where  the  water  is 
taken  from  the  product.  Thus,  little  carbon  dioxide 
will  be  liberated  between  steps  (c)  and  (d).  The 
temperature  conditions  are  typically  not  lowered 
substantially  during  steps  (c)  and/or  (d),  especially 
during  (c). 

The  product  is  typically  recovered  as  the  high 
carbonate  content  borated  product  by  allowing  the 
product  to  cool,  followed  by  suitable  packaging.  Of 
course,  the  product  is  slightly  hygroscopic  due  to 
the  high  inorganic  content  and,  thus,  protective 
packaging  is  recommended.  The  product  (d)  may 
also  be  recovered  by  transferring  it  for  downstream 
processing  such  as  mixing  it  with  additional  materi- 
als  such  as  an  oil  of  lubricating  viscosity  or  other 
desired  components  for  a  lubricant  or  a  grease.  A 
significant  advantage  in  practicing  the  present  in- 
vention  is  that  the  boronation  is  brought  about 
without  alternatively  raising  and  lowering  the  tem- 
perature,  especially  during  segmental  addition  of 
the  boronating  agent. 

It  is  desired  that  the  mean  particle  diameter  of 
the  products  obtained  herein  is  less  than  9 
microns,  preferably  less  than  8  microns  and  most 
preferably  less  than  5  microns.  Preferably,  the  par- 

5  tide  size  distribution  is  such  that  substantially  all  of 
the  particles  are  less  than  9  microns,  more  prefer- 
ably  less  than  8  microns  and  most  preferably  less 
than  5  microns.  Thus,  the  products  obtained  herein 
are  substantially  different  than  those  known  in  the 

io  art  in  that  the  fine  particle  size  obtained  herein 
allows  effective  dispersion  in  an  oil  or  grease  there- 
by  giving  effective  protection  for  the  metal  surfaces 
with  which  the  product  is  brought  into  contact. 
General  guidance  in  determining  the  particle  size 

is  herein  is  found  in  the  Textbook  of  Polymer  Science 
by  Billmeyer,  fourth  printing,  March,  1966,  Library 
of  Congress  Catalog  Card  No.  62-18350. 

The  following  are  suggested  examples  of  the 
present  invention. 

20 
EXAMPLE  I 

A  sodium  carbonate  overbased  (20:1  equiv- 
alent)  sodium  sulfonate  is  mixed  with  a  diluent  oil 

25  in  a  suitable  reaction  vessel.  The  diluent  oil  is 
mineral  oil.  The  mixture  of  the  sodium  carbonate 
overbased  sodium  sulfonate  and  the  diluent  oil  are 
heated  to  75  °C.  Boric  acid  is  then  added  slowly 
without  substantially  changing  the  temperature  of 

30  the  mixture. 
The  reaction  mixture  is  then  slowly  heated  to 

100°C  over  a  period  of  about  1  hour  while  remov- 
ing  substantially  all  of  the  distillate.  The  carbon 
dioxide  is  observed  to  be  removed  without  sub- 

35  stantial  foaming.  The  product  is  then  further  heated 
to  150°C  for  about  3  hours  while  removing  all  of 
the  distillate.  It  is  observed  that  at  the  latter  tem- 
perature,  substantially  all  of  the  water  is  removed 
and  very  little  of  the  carbon  dioxide  is  evolved  from 

40  the  product.  The  product  is  then  held  for  another 
hour  at  150°C  until  the  water  content  of  the  prod- 
uct  is  less  than  about  0.3%. 

The  product  is  recovered  by  allowing  it  to  cool 
to  100°C-120°C  followed  by  filtration.  The  recov- 

45  ered  filtrate  of  high  clarity  is  the  product. 

EXAMPLE  II 

A  charge  of  800  parts  of  toluene  and  400  parts 
50  of  boric  acid  are  added  to  a  reaction  vessel.  The 

charge  is  heated  to  85  °C  and  1600  parts  of  a 
magnesium  carbonate  overbased  magnesium  sul- 
fonate  (15:1  metal  to  sulfonate  equivalent  ratio)  are 
added.  The  temperature  is  observed  to  drop  to 

55  70  °  C  due  to  the  addition  of  the  cooler  component. 
The  temperature  is  then  raised  to  102°C  and  held 
for  three  hours.  The  water  is  removed  by  azeatrop- 
ing  at  the  toluene  reflux.  The  product  is  then 

4 
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stripped  at  160°C  to  remove  the  toluene.  The 
product  has  a  magnesium  content  of  7.35%  out  of 
a  theoretical  8.73%,  a  boron  content  of  3.94%  out 
of  4.2%  theory,  and  a  total  base  number  of  369  out 
of  376. 

EXAMPLE  III 

A  charge  of  800  parts  of  toluene  and  400  parts 
of  boric  acid  are  added  to  a  reaction  vessel.  The 
contents  are  heated  to  60  °C  and  1600  parts  of  a 
calcium  carbonate  overbased  calcium  sulfonate 
(20:1  equivalent  ratio)  are  added  and  the  resulting 
mixture  is  heated  to  88  °  C  and  held  for  2  hours.  An 
optional  ingredient,  polyisobutenyl  succinic  anhy- 
dride  at  100  parts,  is  then  added.  The  product  is 
then  obtained  as  in  Example  II.  The  calcium  con- 
tent  is  13%,  the  baron  is  3.15%  and  the  total  base 
number  is  349.  The  theory  figures  are  13.3%, 
3.83%  and  343,  respectively. 

Substantially  similar  results  are  obtained  when 
a  sodium  carbonate  overbased  calcium  sulfonate  is 
employed. 

Claims 

1.  A  process  for  obtaining  a  high  carbonate  con- 
tent  overbased  borated  product  containing  at 
least  about  5%  by  weight  of  carbon  dioxide 
wherein  the  product  is  obtained  by: 

(a)  mixing  an  overbased  component  and 
any  required  inert  liquid  medium, 
(b)  reacting  component  (a)  in  the  presence 
of  a  borating  agent  to  a  boron  content  of  at 
least  about  3%  by  weight  of  the  product, 
(c)  reducing  the  water  content  of  the  prod- 
uct  (b)  to  less  than  about  3%  by  weight 
and, 
(d)  recovering  the  high  carbonate  content 
overbased  borated  product. 

2.  A  process  of  claim  1  wherein  the  water  content 
of  the  product  (b)  is  less  than  about  2.0%  by 
weight. 

3.  A  process  of  either  of  claims  1  and  2  wherein 
the  inert  liquid  medium  is  selected  from  ar- 
omatics,  aliphatics,  alkanols  and  mineral  oil 
and  mixtures  thereof. 

4.  A  process  of  any  one  of  claims  1  to  3  wherein 
the  overbased  product  is  a  sodium  carbonate 
overbased  product. 

5.  A  process  of  any  preceding  claim  wherein  the 
carbonate  content  is  between  about  5.5%  and 
about  12%  by  weight. 

6.  A  process  of  any  preceding  claim  wherein  the 
water  content  of  product  (b)  is  reduced  at  a 
temperature  of  about  100  °  C  to  about  200  °  C. 

5  7.  A  process  of  preceding  claim  wherein  the  tem- 
perature  is  not  substantially  lowered  during 
steps  (c)  and/or  (d). 

8.  An  overbased  borated  product  having  a  mean 
io  particle  diameter  of  less  than  about  9  microns, 

a  boron  content  of  at  least  about  3%  by  weight 
and  a  carbonate  content  of  at  least  about  5% 
by  weight. 

is  9.  A  product  of  claim  8  which  is  a  sodium  car- 
bonate  overbased  calcium  sulfonate. 

10.  A  product  of  claim  8  which  is  a  sodium  car- 
bonate  overbased  sodium  sulfonate. 

20 
Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  mindestens  5 
Gew.-%  Kohlendioxid  enthaltenden  hoch  car- 

25  bonathaltigen  borierten  uberalkalisierten  Pro- 
dukts,  hergestellt  durch: 

(a)  Mischen  einer  uberalkalisierten  Kompo- 
nente  mit  einem  beliebigen  erforderlichen 
inerten  flussigen  Medium, 

30  (b)  Umsetzung  der  Komponente  (a)  in  Ge- 
genwart  eines  Borierungsmittels  zu  einem 
Produkt  mit  einem  Borgehalt  von  minde- 
stens  etwa  3  Gew.-%  bezogen  auf  das  Pro- 
dukt, 

35  (c)  Verminderung  des  Wassergehaltes  des 
Produkts  (b)  auf  weniger  als  etwa  3  Gew.-% 
und 
(d)  Isolierung  des  hoch  carbonathaltigen  bo- 
rierten  uberalkalisierten  Produkts 

40 
2.  Verfahren  nach  Anspruch  1,  wobei  der  Was- 

sergehalt  des  Produkts  (b)  niedriger  als  etwa 
2,0  Gew.-%  ist. 

45  3.  Verfahren  nach  Anspruch  1  oder  2,  wobei  das 
inerte  flussige  Medium  ausgewahlt  ist  aus  Aro- 
maten,  Aliphaten,  Alkanolen  und  Mineralol  und 
deren  Gemischen. 

50  4.  Verfahren  nach  einem  der  Anspruche  1  bis  3, 
wobei  das  uberalkalisierte  Produkt  ein  Natrium- 
carbonat-uberalkalisiertes  Produkt  ist. 

5.  Verfahren  nach  einem  der  vorstehenden  An- 
55  spruche,  wobei  der  Carbonatgehalt  zwischen 

etwa  5,5  und  etwa  12  Gew.-%  liegt. 

5 
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6.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  der  Wassergehalt  des  Produkts 
(b)  bei  einer  Temperatur  von  etwa  100°C  bis 
etwa  200  °  C  vermindert  wird. 

7.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  die  Temperatur  wahrend  der 
Verfahrensschritte  (c)  und/oder  (d)  nicht  we- 
sentlich  vermindert  wird. 

8.  Boriertes  uberalkalisiertes  Produkt  mit  einem 
mittleren  Teilchendurchmesser  von  weniger  als 
etwa  9  Mikrometer,  einem  Borgehalt  von  min- 
destens  etwa  3  Gew.-%  und  einem  Carbonat- 
gehalt  von  mindestens  etwa  5  Gew.-%. 

9.  Produkt  nach  Anspruch  8,  das  ein  Natriumcar- 
bonat-uberalkalisiertes  Calciumsulfonat  ist. 

10.  Produkt  nach  Anspruch  8,  das  ein  Natriumcar- 
bonat-uberalkalisiertes  Natriumsulfonat  ist. 

Revendicatlons 

1.  Procede  destine  a  obtenir  un  produit  surbasi- 
que  borone,  a  haute  teneur  en  carbonate, 
contenant  au  moins  environ  5  %  en  poids 
d'anhydride  carbonique,  et  dans  lequel  le  pro- 
duit  est  obtenu  par  : 

(a)  melange  d'un  composant  surbasique  et 
de  tout  milieu  liquide  inerte  necessaire, 
(b)  reaction  du  composant  (a)  en  presence 
d'un  agent  de  boronage  jusqu'a  une  teneur 
en  bore  d'au  moins  environ  3  %  en  poids 
du  produit, 
(c)  reduction  du  contenu  en  eau  du  produit 
(b)  jusqu'a  moins  de  3  %  environ  en  poids 
et, 
(d)  recuperation  du  produit  surbasique  boro- 
ne  a  haute  teneur  en  carbonate. 
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carbonate  est  comprise  entre  environ  5,5  %  et 
environ  12%  en  poids. 

6.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes  dans  lequel  la  teneur  en 
eau  du  produit  (b)  est  reduite  a  une  temperatu- 
re  d'environ  100°C  a  environ  200  °C. 

7.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes  dans  lequel  la  temperatu- 
re  n'est  pas  substantiellement  abaissee  au 
cours  des  etapes  (c)  et/ou  (d). 

8.  Produit  borone  surbasique  ayant  un  diametre 
moyen  de  particules  inferieur  a  environ  9  mi- 
crons,  une  teneur  en  bore  d'au  moins  environ 
3  %  en  poids  et  une  teneur  en  carbonate  d'au 
moins  environ  5%  en  poids. 

9.  Produit  selon  la  revendication  8  qui  est  un 
sulfonate  de  calcium  surbasique  de  sulfonate 
de  sodium. 

10.  Produit  selon  la  revendication  8  qui  est  un 
sulfonate  de  sodium  surbasique  de  sulfonate 
de  sodium. 

40 

2.  Procede  selon  la  revendication  1  dans  lequel 
la  teneur  en  eau  du  produit  (b)  est  inferieure  a 
environ  2,0  %  en  poids. 

3.  Procede  selon  I'une  quelconque  des  revendi- 
cation  1  et  2  dans  lequel  le  milieu  liquide 
inerte  est  choisi  parmi  des  aromatiques,  des 
aliphatiques,  des  alcanols  et  I'huile  minerale,  et 
leurs  melanges. 

4.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  3  dans  lequel  le  produit  surbasique 
est  un  produit  surbasique  de  carbonate  de 
sodium. 
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5.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes  dans  lequel  la  teneur  en 

6 
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