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. .    .  : - . :   .            organic grease thickeners and dispersions
of finely divided borates as extreme-pressure agents. LeSuer * .This
invention describes borated overbased     in United States Patent 3,829,381
Issued August 13, materials whichare useful in ubricating oils.
1974, describes borated calcium overbased products. 'It has-long been
desirable to include boron In a   6  It is, therefore, desirabie to.obtain
a very fine par- suitableform in a lubricating oil such as fora motorve-
tide size organic source of boron which may be easily ..-hicle. Borate
salts are highly water soluble materials  dispersed in a lubricating oil or
grease. The product which tend to partition upon exposure to wateri either
should also be formulated to contain a relatively high. in storage: or in
use. it is desirable to minimize such  percentage of carbon dioxide to
promote dispersibility loss or Inactivation of the boron in the product.
Typi-  so  of the organic boron source within the product.: cally,. the
boron Is Incorporated as a portion of an    The process for obtaining the
product of the organic. molecule or associated with an organic
invention should be conductedsuch that the substan- molecule in an attempt
to stabilize the borates against  tial foaming upon Incorporation of the
boron: compo- water.                                               nent is
avoided. The product should also be obtained The use of boron in a
lubricant is to provide proper  1s  conveniently by avoiding alternatively
raising and low- .anti-oxidant, anti-rust frictional characteristics and
ering the temperature during the reaction process.. extreme pressure
qualities to the lubricating oil. The  The aforementioned goals are met by
producing boron typically functions by forming a barrier between  a product
as described herein. Throughout the sped- -.moving metaleparts through a
chemical attraction to  fication and claims, percentages and ratios are by
the surface of one or both of the metals. it is desirable  20   weight
-temperatures are In degrees Celsius, and V:' that the boron be dispersed
as much as is possible in  pressures are in KPa gauge unless otherwise
indi- : the product to ensure that all of the metal surfaces  cated. which
come In contact with the lubricating oil will be  According to the present
Invention there Is pro- properly protected. This invention deals with the
vided a process for obtaining a high carbonate con- method of obtaining the
boron in an organic molecule  25  tent borated product containing at least
about 5% by in extremely. small particle sizes such that the boron  weight
of carbon dioxide comprising: Is substantially distributed et all times
throughout the  (a) mixing a carbonate overbased sulfonate and lubricating
oil.                                        any required Inert liquid
medium, t  It is. known from United States Patent 3,929,650     (b)
borating the mixture (a) with a borating agent *.-.to King et al :issued
December 30, 1975 that alkali  30   .  at a temperature less than that
atmwhich substan- ::  metal borates may be prepared by contacting boric
tial foaming occurs, thereby substarntlally retain-. acid with an alkali
metal carbonate overbased metal.  Ing the carbonate in the mixture,
sulfonate within an oleophilic liquid reaction medium  . (c) raising the
temperature of the mixture (b) to It is also known from  King et al in
United States Patent  that temperature in excess of the boiling point of
3,907,691i issued September 23, .1975 that mixed:  35   water within the
mixture (b), metal berates may be obtained by reacting boric acid    (d)
separating substantially all of the water from *.-:with an: alkaline earth
metal carbonate overbased   the reaction mixture (c) while retaining
substan- - metal sulfonate in a lubricating oil or grease medium  - tially
all of the carbonate In the mixture (c) and, to form an intermediate and
thereafter to react alkali  (e) recovering the product (d) as a high
carbonate .     metal base with the intermediate to form a mixed alkali  40
content borated product. and alkaline earth metal borate dispersion.
Various preferred features and embodiments of Hellmuth, in United States
Patent 3,679,584,     theinventionwilnowbedescribedbywayofnon-liri issued
July 25, 1972 describes a process for increas-  tng example. ing the
alkaline earth metal ratio of an alkaline earth  A. The Overbased Material.
The overbased com- metal carbonate overbased alkaline earth metal suI-  45
ponents utilized herein are any of those materials typi- . fonate
lubricating oil composition by introducing into  cally utilized for
lubricating oils or greases. The anion. a lubricating oil medium containing
a colloidal-like dies  of the overbased component Is typically a sulfonate,
persion of an alkaline earth metal carbonate over-   phenate, carboxylate,
phosphate or similar material. based alkaline earth metal sulfonate, an
alkaline earth  Especially preferred herein are the anionic portions :
metal hydroxide, and boric acid and subsequently  50   which are
sulfonates.. Typically the useful sulfonates. contacting the resultant
mixture with carbon dioxide.  will be mono- or di-hydrocarbyl :substituted
aromatic In United States Patent 3,846,313, issued November   compounds.
Such materials: are typically obtained 5 1974 to. Sims it Is disclosed that
particulate    from the by-products of detergent manufacture. The hydrated
alkali metal borate may be combined with an  Iproducts are conveniently
mono- ord-sulfonated and aliphatic hydrocarbon alcohol and to disperse
this.  55  the hydrocarbyl substituted portion of the aromatic 



mixture in an oil of lubricating viscosity.          compound are typically
alkyls containing about 10 to. Adams, in United States: Patent 4,100,080,
30, preferably about 14: to 28 carbon atoms. Issued July. 1 1978 describes
greases which contain      The cationic portion .of the overbased material
is 2    ' '' .....3 -.'                    EP 0294466 1               -
4 ty pically an alkali metal or alkaline earth metal. The  the total
product including the inert medium. The car- commonly used alkali metals
are lithium, potassium  bon dioxide content of the products Is' obtained by
-and' sodium, with sodium  being prefetred. The     acidifying the product
to liberate all of the CO2 In the alkaline earth metal components typically
utilized are  product. For purposes herein, the tenms carbon magnesium
calcium and barium with calcium and   5   dioxide and carbonate are
identical. That Is, the car- magnesium being the preferred materials.
bonate is the chemically Incorporated form of the car- -  The overbasing is
accomplished utilising an   bon dioxide and the latter Is the compound used
to alkaline earth metal or alkali metal hydroxide. The  specify the amount
of carbonate in the product Thus, overbasing. is accomplished by utilizing
typically any  the ratios expressed herein use the molecular weight acid
which may be bubbled through the component to  10  (44) of carbon dioxide.
be overbased. The preferred acidic material for over-  D. The boronating
agent is conveniently basing the components of the present invention is
car-  orthoboric acid. Also useful herein are boron halides bon dioxide as
it provides the source of carbonate in  such as boron trifluoride, polymers
of boric acid, the product. As it has been noted that the present  boron
anhydride, boron esters, and similar materials. invention utilizes
conventionally obtained overbased   15  The boron content of the products
of the. present materials, no more is stated within this regard.
Invention is typically greater than 3%, preferably gre- The preferred
overbasing cation is sodium and
aterthan4%andmostpreferablygreatertan5%by the overall preferred product is
a borated sodium car-  weight of the product. It is also desirable that the
bonate overbased sodium sulfonate. A second prefer-  weight percent of
carbon dioxide in the product (d) Is ..red product herein is a borated
sodium carbonate  20  at least 50% by weight of the boron In product (d).
\s~' overbased calcium suifonate.                        Preferably, the
percent carbon dioxide to the percent 'The overbasing is generally done
such that the  boron is greater than 75% and mostpreferably greater metal
ratio is from about 1.05:1 to about 50:1, prefer-  than 100% by weight of
the boron. ably 2:1 to about 30:1 and most preferably from about  E. The
water content of the product when It Is 4:1 to about 25:1. The metal ratio
is that ratio of metal-  25  finished Is typically less than 3% by weight.
At levels lic ions on an equivalent basis to the anionic portion  much
greater than 2% by weight substantial amounts of the overbased material.
of the boron can be lost by forming boron compounds B. The Inert Liquid
Medium                      which are soluble in the water and which are
sepa- The Inert liquid medium when utilized to obtain  rated off. If the
separation does hot occur during pro- the borated product facilitates
mixing of the ingred-  30  cessing, then during storage, the boron content
may lents. That is, the overbased materials tAnd to be  be diminished by
having unacceptably high levels of -.rather viscous especially when the
alkaline earth  water in the product More preferably, the water con- metal.
components are utilized. Thus, the inert liquid  tent of the product Is
less than 1% by weight and most medium-serves to disperse the product and
to facili-  preferably less than 0.75% by weight. - E   'tate mixing of the
ingredients. The Inert liquid medium   9s  F. The Processing. The products
herein are: con- is typically a material which boils at a temperature
ventionally obtained up to the point where the boron much greater than that
of water and which is useful in  Incorporation occurs. That is, the
boronation aspect to the end product for-which the invention is intended,
obtain the alkali metal or alkaline earth metal over- Typically, the inert
liquid medium is a member  based sulfonate is downstream from the
carbonation -8 selected from the group consisting of aromatics,  40
facility. If desired, carbonation may continue; how- aliphatics, alkanols
and mineral oil and mixtures  ever, such is not necessary and hinders the
boro- thereof. The aromatics utilized are typically benzene  nation in
addition to raising the cost of the'product. or toluene while the
allphatics are materials having   The mixture (a) as defined in the Summary
of the from about 6 to about 600 carbon atoms. The alkanols  Invention is
treated at (b) at a temperature less than maybe mono- ordi-alkanols and are
preferably those  45  that at which substantial foaming occurs. Such tem-
materials which have limited water solubility. Typi-  perature is typically
less than 1 10*C, more preferably cally, alkanols containing 10 or less
carbon atoms are  less than 990C, and most preferably between about useful
herein. Mineral oil, when used as the Inert liquid  660C and about 88C. It
is also desirable that the tem- ' medium is as typically defined by the
ASTM stan-  perature is raised during the boronation but not raised 



dards.                         'o   so rapidly as to cause substantial
foaming. Not only The inert liquid medium may be omittedwhere, for  does
the foaming cause a loss of head space in the example, the product Is
extruded. In such cases    reaction vessel with a concomitant blocking of
reac- -".mechanical mixing replaces the need fora solvent;  tion ports but
the product is not believed to be the C. The Carbon Dioxide Component. The
carbon     same i it is rapidly liberated of carbon dioxide. That dioxide
contentof product (d) is greaterthan about5%   55  is, there Is an exchange
reaction occuning between :  '   ' by weight. It is desirably that the
carbon dioxide con- ' the carbon dioxide portion of the overbased material
tent of product (d) be between 5.5% and about 12%  and the boronating
agentwherein boron polymers are by weight. The weights given herein are by
weight of  incorporated into the overbased material. Thus, the 3    5
EP 0 294 466 B1                  6 boronation is allowed to occur whithout
substantial  mixture of the sodium carbonate overbased sodium foaming until
the point where substantially no more  sulfonate and the diluent oil are
heated to 750C. Boric (  boron Is taken up by the overbased material.
acid is then added slowly without substantially chang- At the point where
the boron is substantially   Ing the temperature of the mixture. chemically
incorporated within the overbased ma-   5.   The reaction mixture Is then
slowly heated to terial, the temperature is then raised to a point in  1
00C over a period of about 1 hour while removing excess of the boiling
point of water within the mixture  substantially all of the distillate. The
carbon dioxide Is (b). Such temperatures are typically in excess of
observed to be removed without substantial foaming. 1000C as the water
tends to separate rapidly from the  The product is then further heated to
1500C for about reaction mass. at that temperature. Conveniently, the   lo
3 hours while removing all of the distillate. It is obsef- temperature for
removing the water is between about  ved that at the latter temperature,
substantially all of 1200C and 1800C. As the boronation is substantially
the water is removed and very little of the carbon complete and the carbon
dioxide content of the pro-  dioxide is evolved from the product. The
product Is duct is stable, substantial foaming is avoided at the  then held
for another hour at 1500C until the water point where the water is taken
from the product Thus,  15  content of the product Is less than about 0.3%.
little carbon dioxide will be liberated between steps (c)  The product is
recovered by allowing It to cool to and (d). The temperature conditions are
typically not  100C-1200C followed by filtration. The recovered fll-
lowered substantially during steps (c) and/or (d),  trate of high clarity
Is the product. especially during (c). The product is typically recovered
as the high car-  20   EXAMPLE II bonate content borated product by
allowing the pro- duct to cool, followed by suitable packaging. Of        A
charge of 800 parts of toluene and 400 parts of course, the product is
slightly hygroscopic due to the  boric acid are added to a reaction vessel.
The charge high inorganic content and, thus, protective packas-  Is heated
to 850C and 1600 parts of a magnesium car- ing is recommended. The product
(d) may also be   25   bonate overbased magnesium sulfonate ( 15:1 metal
recovered by transferring it for downstream proces-  to sulfonate
equivalent ratio) are added. The tempera- sing such as mixing it with
additional materials such  ture is observed to drop to 700C due to the
addition of as an oil of lubricating viscosity or other desired com-  the
cooler component. The temperature is then raised ponents for a lubricant or
a grease. A significant  to 1020C and held for three hours. The water Is
advantage in practicing the present invention is that  30  removed by
azeotroping at the toluene reflux. The the boronation is brought about
without alternatively  product is then stripped at 1600C to remove the
raising and lowering the temperature, especially dur-  toluene. The product
has a magnesium content of ing segmental addition of the boronating agent.
7.35% out of a theoretical 8.73%, a boron content It is desired that the
means particle diameter of  3.94% out of 4.2% theory, and a total base
number of the products obtained herein is less than 9 microns,  35  369 out
of 376. preferably less than 8 microns and most preferably less than 5
microns. Preferably, the particle size dis-  EXAMPLE ill . tribution is
such that substantially all of the particles are less than 9 microns, more
preferably less than 8    A charge of 800 parts of toluene and 400 parts of
microns and most preferably less than 5 microns.  40  boric acid are added
to a reaction vessel. The con- Thus, the products obtained herein are
substantially  tents are heated to 600C and 1600 parts of a calcium
different than those known in the art in that the fine  carbonate overbased
calcium sulfonate (20:1 equiv- particle size obtained herein allows
effective disper-  alent ratio) are added and the resulting mixture Is 



sion in an oil or grease thereby giving effective protec-  heated to 880C
and held for2 hours. An optional ingre- tion for the metal surfaces with
which the product is  45  dient, polyisobutenyl succinic anhydride at 100
parts, brought into contact. General guidance in determining  is then
added. The product is then obtained as In the particle size herein is found
in the Textbook of  Example II. The calcium content is 13%, the boronis
Polymer Science by Billmeyer, fourth printing, March,  3.15% and the total
base number Is 349. The theory 1966, Library of Congress Catalog Card No.
62-      figures are 13.3%, 3.83% and 343, respectively. 18350.
50       Substantially similar results are obtained when a The following
are suggested non-limiting exam-   sodium carbonate overbased calcium
sulfonate is pies of the present invention.                      employed.
EXAMPLE I. so   Claims A sodium carbonate overbased (20:1 equivalent)
sodium sulfonate is mixed with a diluent oil in a suit-  1. A process for
obtaining a high carbonate con- able reaction vessel. The diluent oil is
mineral oil. The  tent borated product containing at least about 5% by 4
5.EP 0 294 4661B1                                   6 boronation Is allowed
to occur whithout substantial  mixture of the sodium carbonate overbased
sodium foaming until the point where substantially no more  sulfonate
and'the diluent oil are heated to 75C. Boric boron is taken up by the
overbased material.       acid is then added slowly without substantially
chang ;"    At the point where the boron is substantially    ing the
temperature of the mixture. chemically incorporated within the overbased
ma-   5   The reaction'mixture is then slowly heated to terial the
temperature is then raised to a point in  I 009C over a period of about 1
hour while removing: excess of the boiling point of water within the
mixture  substantially all of the distillate. The carbon dioxide Is (b).
Such temperatures are typically in excess of  observed to be removed
without substantial foaming. I 000C as the water tends-to separate rapidly
from the  The product is then further heated to 1500C for about reaction
mass at that temperature. Conveniently, the   1o   3 hours while removing
all of the distillate. It Is obser- temperature for removing the water is
between about  ved that at the latter temperature, substantially all of
1200C and 1800C. As the boronation is substantially  the water is removed
and very little of the carbon complete and the carbon dioxide content of
the pro-  dioxide is evolved from the product. The product Is duct is
stable, substantial foaming is avoided at the  then held for another hour
at' 150CG until the water point where the water is taken from the product.
Thus,  15  content of the product Is less than about 0.3%. " little carbon
dioxide will be liberated between steps (c)  The product is recovered by
allowing It to cool to and. (d), The temperature conditions are typically
not  100OC-1200C followed by filtration. The recovered fil- lowered
substantially during steps (c) and/or (d),  trate of high clarity is the
product. especially during (c). The product is typically recovered as the
high car-  20   EXAMPLE II J   bonate content borated product by allowing
the pro- duct' to cool, followed by suitable packaging. Of      A charge of
800 parts of toluene and 400 parts of course, the product is slightly
hygroscopic due to the  boric acid are added to a reaction vessel. The
charge high inorganic content and, thus, protective packas-  is heated to
850C and 1600 parts of a magnesium car- ing is. recommended. The product
(d) may also be   25   bonate overbased magnesium sulfonate ( 15:1 metal'
recovered by transferring it for downstream proces-  to sulfonate
equivalent ratio) are added. The tempera- sing such as mixing it with
additional materials such  ture is observed to drop to 700C due to the
addition of .Eas an oil of lubricating viscosity or other desired com-  the
cooler component. The temperature is then raised ponents for a lubricant or
a grease. A significant  to 1020C and held for three hours. The water Is
advantage in practicing the present invention is that  30  removed by
azeotroping at the toluene reflux. The the boronation is brought about
without alternatively  product is then stripped at 160C 'to remove the '
raising and lowering the temperature, especially dur-  toluene. The product
has a rmagnesium contnt of ing segmental addition of the boronating agent.
-7.35% out of a theoretical 8.73%, a boron content . ;:It Is desired that
the means particle diameter of  3.94% out of 4.2% theory and a total base
number of the products obtained herein is less than 9 microns,  35  369 out
of 376. - preferably less than 8 microns and most preferably less than 5
microns. Preferably, the particle size dis-  EXAMPLE ilI tribution is such
that substantially all of the particles 



are less than 9 microns, 'more preferably less than 8  A charge of 800
parts of toluene and 400 parts of > -microns and most preferably less than
5 microns.  40  boric acid are added to a reaction vessel. The con- Thusj
the products obtained: herein are substantially  tents are heated to 600C
and 1600 parts of a calcium different than those known in the art in that
the fine  carbonate overbased calcium sulfonate (20:1 equiv- particle size,
obtained herein allows effective disper-  alent ratio) are added'and the
resulting mixture Is sion In an oil orgrease thereby giving effective
protec-  heated to 880C and held for2 hours. An optional ingre- tion for
the metal surfaces with which the product Is  45  dient, polyisobutenyl
succinic anhydride at 100 parts, brought intocontact General guidance in
determining  is then added. The product is then obtained as in the particle
size herein is found In the Textbook of  Example II. The calcium content Is
13%, the boron is Polymer Science by Billmeyer, fourth printing, March,
3.15% and the total base number is 349. The theory 1966, Library of
Congress Catalog Card No. 62-     figures are 13.3%, 3.83% and 343,
respectively. 18350.                                        50
Substantially similar results are obtained when a The following are
suggested non-limiting exam-  sodium carbonate overbased calcium sulfonate
is pies of the present invention.                     employed. EXAMPLE I
55   Claims A sodium carbonate overbased (20:1 equivalent) sodium sulfonate
is mixed with a diluent oil in a suit-  1. A process for obtaining a high
carbonate con- able reaction vessel. The diluent oil is mineral oil. The
tent borated product containing at least about 5% by 4.4 11111111[ 111111
11111 11111 11 1111 * C   L   N   S *    7                    P O
294466B1               8 weight of carbon dioxide comprising:
dukt mit hohem Carbonatgehalt (a) mixing a carbonate overbased sulfonate
and     2. Verfahren nach Anspruch 1, in dem das Suifo- any required inert
liquid medium,               nat in einem VerhAltnis Matall zu Sulfonat von
etwa .(b) borating the mixture (a) with a borating agent  1,05:1 bIs etwa
50:1 Oiberbasisch ist. at a temperature less than thatat which substan-   5
3. Veriahren nach elnem der Ansprflche I und 2, tial foaming occurs,
thereby substantially retain-  in dem das (Iberbasische Sulfonat ein
uberbasisches Ing the carbonate in the mixture,
Natriumsulfonat Ist. : (c) raising the temperature of the mixture (b) to
4. Verfahren nach Anspruch 3, In dem das that temperature In excess of the.
boiling point of  Natriumsulfonat eln mit Natriumcarbonat Oberbasi- water
within the mixture (b),              10  sches Natrlumsulfonat Ist. (d)
separating substantially all of the water from  5. Verfahren  nach  einem
vorangehenden the reaction mixture (c) while retaining substan-  Anspruch,
in dem der Carbonatgehalt des Produktes tially all of the carbonate In the
mixture (c) and  (d) mindestens 50 Gew.-% des Bor mf.Produkt (d) (e)
recovering the product (d) as a high carbonate  betragt. content borated
product.                   15      6. Veriahren  nach  einem  vorangehenden
2.- A process of claim I wherein the sulfonate Is  Anspruch, In dem im
wesenlichen alle Tellchen klel- overbased at a metal to sulfonate ratio of
about 1.05:1  ner als 9 pm sind. to about 50:1. '7. Verfahren  nach  elnem
vorangehenden 3. A process of either of claims 1 and 2 whereIn  Anspruch,
In dem der Carbonatgehalt des Produktes the overbased sulfonate is an
overbased sodium sul-  20  (d) zwischen etwa 5,5 und 12 Gew.-% llegt.
fonate.                                                8. Verfahren  nach
einem  vorangehenden 4. A process of claim 3 wherein the sodium sulfo-
Anspruch, in dem die Temperaturwahrend der Stufen nate is a sodium
carbonate overbased sodium sulfo-  (c) undloder (d) nicht wesendilch
emledrigt wild. nate. 5. A process of any preceding claim wherein the   25
carbonate content in the product (d) Is at least 50%  Revendlcations weight
percent of the boron In product (d). 6. A process of any preceding claim
wherein sub-    1. Un proc6d6 pour obtenir un prodult borat6 t stantially
all of the particles are less than 9 microns.  teneur 6levee en carbonate,
renfermant au moins 5 % 7. A process of any preceding claim wherein the
30  en poids de dioxyde de carbone, consistant a: carbonate content of
product (d) Is between about      (a) melanger un sulfonate/surbasIfi6 au
carbo- 



5.5% and 12% by weight                                 nate et un milieu
liquide Inerte approprie quelcor- 8. A process of any preceding claim
wherein the    que, temperature Is not substantially lowered during steps
(b) borater le melange (a) avec un agent de bora- (c) andlor (d).
35      tation A une temperature inf6rleure A celia pour laquelle un
moussage notable se produit, en conservant alnsi pratiquament tout le
carbonate Patentansprflche     -                                 dans le
melange, (c) porter la temperature du m6lange (b) A une 1. Verfahren zur
Herstellung eines borierten Pro-  40  temperature sup6rieure au point
d'6bullitlon de duktes mit hohem Carbonatgehalt, des mindestens 5
I'eau dens le melange (b), Gew.-% Kohlendloxid enthalt, umfassend:
(d) s6parer pratiquement toute l'eau du m6lange (a) Mischen eines mit
Carbonat Uberbasischen       reactionnel (c), tout en conservant
pratiquement Sulfonates mit einem erforderlichen Inerten, fifs-  la
totalite du carbonate dans le melange (c), et sigen Medium,
45       (e) recup6rerle produit(d) sous laforme d'un pro- (b) Borleren des
Gemisches (a) mit einem Borle-    dult borate A teneur 6lev6e en carbonate.
rungamittel bei einer Temperatur unterhalb der-    2. Un proc6de selon la
revendicatlon I dans jenigen, bei der nennenswertes Schaumen         lequel
le sulfonate est surbasifle salon un rapport du auftritt, wobel Im
wesentilchen das Carbonat im  m6tal au sulfonate d'environ 1,O5:1 A environ
50:1. Gemisch verbleibt,                         50      3. Un procede
salon l'une quelconque des reven- (c) Erhohen der Temperatur des Gemisches
(b)    dications 1 et2, dans lequel le aulfonab surbasifl6 est auf ein
Temperatur Giber den Siedepunkt des     -un sulfonatb de sodium surbasife.;
Wassers in dem Gemisch (b),                        4. Un procd6 suivant la
revendication 3, dans (d) Abtrennen von praktisch dem gesamten Was-
lequel le sulfonatb de sodium est un sulfonate de ser aus dem
Raaktionsgemisch (c) und dabel  55  sodium surbasifib au carbonate de
sodium. Zuruckhalten von praktisch dem gesambtn Car-        5. Un proc6d6
salon l'une quelconque des reven- bonat In dem Gemisch (c) und
dications pr6c6dentes, dans lequel la teneur en car- (a) Gewinnen des
Produktes (d) als borlertes Pro-  bonate dans le produit (d) est d'au moins
50 %en -                ~~~~~5 I  ;   ;  :  111le 1111111 IlI ll l1    -
9               EP 0 294 466 B1                   10l poids du bore dans le
prodult (d). 6. Un procede selon l'une quelconque des reven- dications
prec6dentes, dans lequel pratiquement la totalite des: particules sont
inf6eieures a 9 microns. 7.-Un proc6de selon l'une quelconque des reven-
5 dications pr6cedentes, dans lequel la teneur en car- bonate du prodult
(d) so situe entre environ 5,5 % et 12% en poids. 8. Un procede selon
lI'une quelconque des reven- dications prec6dentes, dans lequel Ia
temperature   10 n'est pratiquement pas abaiss6e pendant les stades (q)
et/ou (d).
7.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..15 20
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