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. R(0) 2P('S) ONH4 ﬁ( 0) 2P(O) SNH4 t he amoni um salts then

.~.are alkylated to formthe desired-S-al kylthi ophosphoric acid esters. 55

‘" The use of am ne and netal salts .of dialkyl nonot hi ophosphoric acids in
'Iubrlcatlng conpositions also is described in the art such as in the

foll ovm ng. U S. Patents:—2.063: 629 2 224 -895; 2, 447, 288 2 616 905

"~ NS ArNA N ~ Y M o S e e N .:.: o oy,



of the nmetal or am ne. For exarrplé in U S Pat ent 3, 984. 448, the al kyl
groups contain from1 to 6 carbon atons, EP 0318511 Bl and in U S.
Patent 2.447,288, the alkyl groupg,,g?ﬂt,,a*g at least 5 carbon atons. In U S
Patent 2,447,288, the am ne used to form ?1e am ne saIt |s an al i phatic

primary am ne containin at Ieast 8 car bo ato
2, 063, 629‘and {rHes. meﬁ'é as‘?sE t'ga%ﬁ{b%n%t};&
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of | ubri casbeartybmengthivdhdsehorigasidy whepsin lhmm@thOFE!‘O%F asid i pharagleriaed by the formulae
consi deration. Accordjng to one aspect of .the present invention there is
provi ded a boron(xnn%onlng amne salt of a di- hydrocar byl

nonot hi ophosphoric aC|d\\mhgg Hgﬂthe nonot hi ophosphoric gﬁid IS
characterized by the a [err] 20 RO (Il) 25 RO 30 [err] 35 or

m xt ures t her eof [erR%Oand [err] are each independently hydrocarbyl groups
COQ{aFﬁlng from1l to about 30 carbon atons. According to another aspect of
t he present |nvent|on there I's provided a boron-containing amne salt of a

di hydr ocar byl nDnot hosphoric acid prepared by reacting a

di al kyl phosphite of the |1owing formula 40 [err] (1V) 4? wherein [err]
and [grr] are each éﬁl?§ hydrocar byl groups con{ |h|ng from1l to
about 30 carbon at a sul fur source, an amne, and a bor on compound

sel ected fromboron trioxide, boron halides, boron acids, boron anhydri des,
boron am des and esters of boron acids. 50 - According to a further

aspect of the present invention there is provided a process for the
preparsation of a bogh®-containing amne salt conprising reacting a '

di al kyl phosphite of thée~kwollowing formula ( 1V) [err] 3 P O 318 511 B1~ -
wherein [err] and [err] R (QLEH i ndependent |y hydrocar 6%1 roups -
containing from1l t;@zm 30 carbon atonms, a sul fur source, an am ne, -and
a boron sel ected from boron trioxide, boron halides, boron acids, boron.

anhyd-" “fes s S A

provi des j rcating and functi on tions containing sald
bor on-con a'AQéoﬂﬁ}‘g to another aspect of the present invention there is provided a boron-containing amine salt of a
v dihydrocarbyl monothiophosphoric acid prepared by reacting a dialkylphosphite of the following formula
. ” .
Rl (0] \ : :
P(O)H (1IV)
R 2 0

45

wherein R! and R2 are each independently hydrocarbyl groups containing from 1 to about 30 carbon atoms, a
sulfur source, an amine, and a boron compound selected from boron trioxide, boron halides, boron acids, boron
anhydrides, boron amides and esters of boron acids.

50 According to a further aspect of the present invention there is provided a process for the preparation of a
boron-containing amine salt comprising reacting a dialkylphosphite of the following formula
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5 amne. salts. The lubricating and functional fluid conpositions have

| nproved extrenme pressure properties and high tenperature stability. In one
preferred enbodi nent, the am ne Sgblp3ig6Q g4eri ved from hydroxyhydrocar byl
am nes. The lubricating and functional fluid conpositions may preferably

cont ai n, U% adt |t| n to bo o n|n am ne sal t at Ieast one

nitro gen- I'Pt %%ﬁaé boron e/ ﬁmﬁa%al gtarpr 3p carbon atoms, a
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aci ds ar e'®8¥r act eri zed by one or nore of the follow ng for- nulae 25

[ er rl 1{ 1) Lgar}o]:s Qgﬁerreé,fea}urqg a(uq-ﬁlmdlments of the invention will now be described by way(of pon-lifting 35
(111) [err] wherein

[err] an e eac n nd ntl dro ar byl groups containing froml
t o about &{rgtl lér‘mne aﬂstglv‘o q&gospo ? e speci f |cat|0n and

appendpd cl #hgBoratdd nideSalior | C&t@&“ 8%k giRaol
grgup hantd?lthﬁplE@JhgﬁH}cﬁtﬂmnt oé%gfﬁh ¢ a,g %b a@%"‘f.n if:?:% "('jy%w. f)r’-]-
nol ecul e wuge havi ng predom nantly hydrocar on C arac er wr

of this invention. Such groups include the follow ng: (I) FNdrocarbon
groups; that Is, aliphat 'c, (e.g., alkyl or alkenyl), alicyclic (e.g.,
cycl oa$ kyl or cycl oal aromatic, aliphatic- and alicyclic-substituted
aromatic, aronatic-substl\pqubgt|phat|c and allcycqu groups, 50 and
the like, as well as gy 4c groups wherein the ring is conpleted through
anot her portion of th | ecule (that is, any two indicated substituents
may together forman alicyclic group). Such groups ‘are known to those
skillél in the art ExanPIes I nel ude nmethyl, ethyl, octyl, decyl, octadecyl,
cycl ohexyl, phenyl, etR (2) Substituted hydrocarbon gr oups; that l's,
groups contai ni ng non- hydrpcs;@gn substituents whi chzzyn the context of =
this invention, do not 55(er the predom nantly hydrocarbon character of the
group,, Those skllled 5% in the art will be aware of .suitabl e
substrtuents Exanpl es i nclude hal o, hydroxy, nitro, .cyano, al koxy, acyl,
etc. (3) Hetero groups; that is, groups which, while predom nantly
hydrocarbon in charactgiow thin the context of this I nvention, contain
a other t han car bon |h a chain or ring otherw se conposed of carbon
EP 0 318 511 ;ﬁ(@ﬂ¢$able hetero atoms W(EEIbe apparent to those
skllled in the art andr2gcl ude, for exanple, nitrogen, oxygen and sul fur.
In general, no nore than about three substituents or hetero atons, and
preferably no nore than one, will be present for each 10 carbon atons in
t h e hydr d@%fﬁ'ﬂfﬁl ang R gf eacy independently hydrogarkyhareups tontainig from o dbayt 3 gatbon atoms.
yl *hased® 'he %maf"tat'@ ang mem‘t/'éa'maﬁtqtgs "Hysacanyd e rmoqaﬂ:en based/ denglet h
r es pect t: zfn‘"ﬁ’ba'? %H‘?G to the.rempipder °"FPPe'“?t le gecheanipy P@Fmﬂv[ err]
and [err]¥ é'?'%' ‘fe"t'ﬂ?ﬁ‘ﬁ’&%ﬂ’% eghgfellowlngd general Iy,
t he total ol h I"@ ?f lig, {p é’M?p l W chb@kya?"’)'@&g‘?“yﬁ-bout
4 In A PT e GIL P EB cgg w:t)sﬁ ém me% matic-substituted aliphatic and alicyclic groups,
n ic grof in th ng is completed through another portion of the molecule
(that is, any two indicated substituents may together form an alicyclic group). Such groups are known to
those skilled in the art. Examples include methyl, ethyi, octyl, decyl, octadecyl, cyclohexyl, phenyl, etc.
(2) Substituted hydrocarbon groups; that is, groups containing non-hydrocarbon substituents which, in the
context of this invention, do not alter the predominantly hydrocarbon character of the group. Those skilled
55 in the art will be aware of suitable substituents. Examples include halo, hydroxy, nitro, cyano, alkoxy, acyl,
etc. :

(3) Hetero groups; that is, groups which, while predominantly hydrocarbon in character within the context
of this invention_. contain atoms other than carbon in a chain or ring otherwise composed of carbon atoms.
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groups will contain from4 to about 30 carbon atons each, and preferably
fromabout 8 to about 20 carbon atons 10 each. The hydrocarbyl groups
[err] and R2 may be aliphatic or & PRt 1cmsuch as al kyl, aryl, alkaryl,
aral kyl and alicyclic hydrocar bon groups Exanpl es of [err] and [err]
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The other olefinic compound which may be combined with the terpene compound may be any of several
olefinic compounds such as those described earlier. For example, the olefins may be of the type illustrated
55  above. '
The other olefin used in combination with the terpene also may be an unsaturated fatty acid, an unsaturated
fatty acid ester, mixtures thereof, or mixtures thereof with the olefins described above. The term "fatty acid”" as

used herein refers to acids which may be obtained by hydrolysis of naturally occurring vegetable or animal fats
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cottonseed oil, sunflower seed oil, of, wheat germoil. Tall oil is a
m xture of,rosin acids, mainly abietic acid, and unsaturated fatty acids,
mainly oleic and linoleic acids. Tall oil is a by-product of the sulfate

process for the manufacture of wood pulp. It is frequently advantageous to
i ncorporate materials useful as sulfurization pronoters in the reaction
m xt- 10 ure. These prompoters which may be acidic, basic or neutral have
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5 vessel or by distillation at atnospheric pressure, vacuumdistillation
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-ef--the present invention are primary hydrocarbyl amnes containing from. .......
about 2 to about 30 carbon atoms in the hydrocarbyl group, and nore o
preferably from about 4 to about 24, ¢aglprsatons in the hydrocarbyl group.

The hydrocar byl group may be saturated or unsaturated. Represent ative
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16 EP 0 318 511 B1 ched aliphatic alcohol with R' having up to about 50
carbon atons, preferably up to 26 carbon atons and nost preferably R' has
from6 to 20 carbon atons. The ni téﬂdﬁsf&ﬁa&t ant can have from2 to 6 carbon
atons with acrylonitrile being nost preferred. Etheram nes are known
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hetero atoms other than nitrogen, espé&®ially oxygen and sulfur.. Covi- 55
ously they can contain nore than one nitrogen hetero atom The 5 and

6- membered heterocyclic rings are preferred. Anong the suitable :
het erocyclics are aziridines, azetidines, azolidines, tetra- and di-hydro
pyri di nes, pyr- roI es, i ndol es, piperidines, imdazoles, di- and
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EP '0 318 511 Bl pholines, thionorpholines, N-am noalkyl nmorpholines,
“N-ami noal-kyl thi omor phol i nes, N-ami noal kyl pi per azi nes,

N, N -di - am noal kyl pi perazi nes, azepi nes, azoci nes, azoni nes, azecines and
tetra-, di- ‘and. perhydro derivati FRO3¥5UWR/h of the above and nmixtures of
two. or nore of these heterocyclic amnes. Preferred heterocyclic am nes are
't he -sat uretample B-2 and 6- menbered heterocyclic am nes containing only

ni trogen, oxygen and/or sulfur in the 5 hetero ring, especially the

pi pe%i di nes Thepirgredige ofirsample By is repegtduoising & grams eplivalenthef sthylpnerdiapiinechs the sminand
the |ike.efiiqge Theitrpesn eonienfohthk jesulinglpeodict gl pi per i di nes, pi per azi ne,

am noal kylLsubstituted piperazines, norphollne, am noalkyl-substituted

nor phol i nEemelg B3y o| | d| ne, and ami noal kyl -substituted pyrrolidines, are
.especially 2 ef er- am noal k\é substi tuents are substl tuted
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20 armunt ggkne present wll be about 2 noles of am ne per equival ent of

succinic aCI% produci ng conpound. For the purposes of this invention, an
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.aci.d- produ0|ng conpound. - Thus, ‘the nunber of equiva- lents of '

“Hydr ocar BBt i t ut ed succi nic aci d- producing conpound will vary with the

--*nunber of - sucm n| c groups ‘present therein, and eneraIIy there are two
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.amne. Additional .details an exanpl es o e proce ures o prepar| ng-t he
nit rog@n-ggm@g_glng conposi tions useful i n the present invention by

~reaction of succinic acid-producing conpounds and am nes are included in,
for exanpl ean ddyisied MAdgdA bdinpdsiflohds srébared Acoddithg @Re prévedurd of BBmplé B flextept Bt tfe3 5.
"The ni t r ogetonGOxire consisty oCIBBPGamS bfalie doplsobuseafl Bhccinid alty8ridb 876 gamb ofMOmixture of
conposi tititstiyiend tetrdrénepind giethyienie iriaeitie i( 5125 RAight Sdbio)abrid 27 E50jAdne o minerai@i.. Thé B@duct

- ni- t r ogren-is faund tdlevenniteget eantentag 2Bonposi tions are prepared by the reaction of
(B-1) at | east - one boron conpound sel ected from boron trioxides. boron
‘hal i des, BsopRiAB-8ci ds, boron anmi des and esters of boron acids with (B-2)

“at | east one soI ubI e acyl ated nitrogen internedi ate prepared by the
- reaction of 'a“ Fﬂﬁ“pgﬂ'ﬁ’“ isspreRared @srowing {q the rrocgeyrejof Fixenmie B-hejcens ipdtmd
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. hydr ogen at atom The acyl ated nitrogen internediate
(B-2) described above i s identical to the oil-sol uble nitrogen-containing
~'eonposi ti ons (B) described above whi c# have not been reacted with a boron
~conpound. -The ampbunt of boron conpound reacted with the oil-sol'uble
acylated nitrogen internediate (B-2) generally Is sufficient to provide 45
fromabout 0.1 atom c proportion of boron for each nole of the acyl ated
ni trogen corrp05| t| on up to about 10 atom c pr oport| ons of bor on for each
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.anhydr| des, boron am des and various esters of such boron acids. The use of
‘conpl exes of boron trihalide with ethers, organic acids, inorganic acids,
-or- hydrocarbons is a conveni ent mERRS1O611iBAL T 0dUC ng the boron reactant 55
At o- the reaction m xture. Such conpl exes are known and are exenplified by
:hor on- triElddplelsdg-triethyl ester, boron trifluoride-phosphoric acid, boron
trichlori de chI oroacetic acid, boron tribrom de-di oxane, and boron tri f-
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bori c aci ExewplelBdal cohol s or phenols such as, e.g., nethanol, ethanol,
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7- ket o- decano Lomer a 1 2 glycols and 1- 3- glycols I.e., those
havi ng | egampibams | 0 about 8 car bon atons are especially useful for
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‘phenol t contewfit5%.n a tri-organi c borate. Another nethod involves the
reactizon of boric oxide with an al cohol or a phenol. Another nethod

Fnvol ves ®BABPlEPl4ect esterification of tetra boric acid with 3 noles of an

-15 al cohol or a phenol. Still another nethod involves the direct Ce
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t ¥on ExampliesBH9l | y conpl ete within a short period such as 0.5 to 6 hours.
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optlonal s iy B ’eﬂc s@:ﬁ) % At BHBRS iwithy B'Fﬁ@eﬂlP'P‘M‘“Qﬁezeooron
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atom c proportion of boron. The nature of the com plex is not cIearIy
under st o&sampleBBNUCh as the precise stoichionetry of the conplex formation
I s nots known, the relative proportions of 35 the reactants to be used in
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proportions of boron for each nole of the acylated nitrogen conposition .
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proportlon of boron for each rml e of the acyI at ed nltrogen corrp05|t|on to
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erably fromabout 0.5 nole to about 10 nol es. 45 The foll ow ng
non-limting exanples are ilustrative of the process for preparing the
ni trogen-contai ning and the nitrogppsiged g30r on-cont ai ni ng conposi tions
useful in this invention: Exarrpl e B-1 so A pol yi sobutenyl succinic

anhydri de LS rea t| on of .a,chlorj nat I sobutyl ene with
mal ei ¢ an &é‘ﬁﬂ@{gf 05:569 ﬁ)‘(l Eut ! es| :p ?’LP{"é"WIw'ﬂb?'%‘ﬁﬁ“ ﬁ'?fs’g Wﬂr'atfﬁ"‘e'ed to
nmol ecul ar " wel Nt Pesul i ng al kenyl succinic anhydride is
fowad to a@ay,{;,e%macr d numnber of 113 (corresponding to an equival ent wei ght

of 5003§. To a mixture of 500 grams (I equivalent) of this polyisobutenyl

succi ni ¢ anity 660l gensAaEbmicHrbopatia 8 nidbgeh)Vf e B&ated RirSgeh Sonﬂﬂglﬁﬂ prebarkd4Bardingto .-
t enper at uhe plesgrof EXaniple B-BUhataliscatidad 84.5 Jiafe 05 QidRiICt prdpartibi 6F bordn oﬁdﬁknt &iPn i s
made por t iuodedittyl &ther chriglexUi] Rolat rafio) PEBDITEEE. The rbsultiiy MixiuRSs heatdd tol0B°C Bid thétl at - -
exot her i 1o°C/eGini to tistll atl slbdiatilh eonipewEat! Friseskiué I foundtehdve a hiGbgeh contehtof M4¥%tddd © -
then i® hebdreccontant ot0.498 er - t ol uene azeotrope distilled fromthe m xture.
When no nore water dis- tills, the mxture is heated to [err] at reduced.
pressure Bxsmpe®d¥e t he tol uene. The residue is diluted with 350 grams of..
mneral oil and this solution is found to have a nitrogen content of 1.6%
28 EP 0 Ms*“s&'ifﬁégfaﬁ& 'EPWWﬁfémwmeﬂﬁﬁedwleﬁm@3Batgm'r=gf°m at ed
usi ng %1 r" ﬁ%"" ‘1” ?ﬁ%f% 7“ Wp%stt?%n jaed by theprocess of Exgmple, B jrheptad atlo0?

The nitro %fm" o T?li Oreiidhes ietand ﬁh'éf"'iatﬂsﬁu’gm%ﬁﬁ%e@@“fhe
pr ocedure o Epnient @ 'eated using 55.5 grans (1.5 equivalents) of
an ethyl epgn gtBQ@ m xture having a conposition corresponding to that of
tri-et hyl ene tetram ne. The resulting product has a nitrogen con- 10 tent of

18.9% Exarrp laR olB1 dsterofodnE SGRsIpegarddlby ResigPdnteqlmblal RixtuRRPALPilconsi biPbondadd ig) &S
(1.5 equi gRbmrk th refilix éﬁb@ﬁttﬂﬂﬁs e,ateersrramv&fazaama.éauy trh@.ead&yf%axma&mmeateJ he

resul t i ngoBoEEi20Chm.¥AS tha redidiid i© the Rsterdavify ¥ bdidn cdntSiter 32904aNala@agdnificalieh MumBbrdk UT:e.
of 140 gr s mixfurelodBadqruins JRBMIEREPEHIGE bdréh) diheritel and I685\§rim(D. 38 atbifib progoatvrs eny |
succi rsc <imirgghn) of ¢he 20ylatdddtropencomposition cbtainedibe the plocek® f ExartiplDB-6 [xctoated &tN5DPC

rel ei ¢ anksRirqusandthen filteed CTh Gitrate det fahd tohaye 8 biyort gontentef ©6% BndcaitragerBeohienttoner e
i s added &#%r oom tenperature 63.6 grans (1.55 equivalents) of .a commercial .
et hyl ene am ne m xture having an average conposition corresponding to that '

of tetrac®pPleR2%pent amine. The mixture I's heated to distill the :
wat er -¥ ol uene azeotro e and then to [err at reduced pressure to rem)ve the S
r emai ni n|’89 1":;%%ﬁ s' | g] ficpcid and, 9"58&4 dﬁata?;? omzo f.

25 Exanp ;ﬁ P%To %3 ,ﬁs rof
105 and an &t vHiTER dr%ﬁ)e'f'ﬂ? ar'vgap?'%'b tg?t NP e
~-achl orgs naggelpalyi sobutyl ene (having an average rml ecuI arwei ght .of '10507 and‘
a chliorine 30 contentof 4. 3% and mal ei ¢ anhydride. Toa mi xture of 300"

parts by wepgHitacit{i24 ifindd9 bisic BIRPA-EIRY bf bORREE Bdded MGyt hpitBRs56 by
wei ght  of griths)iRcrlic prdportibh\é? hifodeR) oBERE hcadrdifito the proded@b of ERAMPYAIE e rediithig Hhixt 25 2

parts by weisgéted 2060°Cie 36 QoA fidredlt il terisorstiid. TRs filfkaxd ;élfbﬁhd@é hed & BRérEcof-
TIN-S b X t ol of B23V% biiil dmpechohtentoez3%. to distill all of the water forrred in

the reaction. Nitrogen is bubbled through the m xture at this tenperature
to i nsureExewpedd2 of the | ast traces of water. The residue is diluted by 79
parts by weight of mneral oil and this oil sol utron found 35 to ahve a

ni trogen coﬁf‘@‘ﬁt’e A162 parts@d horic psiciang| 2820mants of the 9l spiutiop of thmRrpdupieprepered inj Exermaie]
succi ff ¢ BfRfRartedR 1992k ey nitgender§ havrirJbe regftiommiduee 'ﬁfﬁ"é‘ﬁﬁpé'&'dd‘}e filtrate gs@pelt i on
40 of a cHIUBTioRYE SFrherPBrRMINg PPty ng a chlorine content of 3% and
mol ecul ar wer ?g% of 1200 with mal eic anhyd- ride. A m xture of 813 grans .of
t he pol ypro ﬁ') 2. substituted succinic anhydride 50 grans of a commerci al

ethyl gpe amyng mid urb%,.baw .9 ;.5 Vﬁéﬁﬁ:ﬁm&% .t.,'d%‘o PR 909“% fgf%t hat

of tetr aetleéﬁ‘Egnﬁe ng e i I hete cmjmsml s en aer r]C
for 5 houyg Qe%ﬁh&r%@@ @thb%sl G REME a BorbH Joﬁt&g% 29%‘8(’ )
Exanpl e Bor82. Alhix@ire/dr 84498rtdr tnb AELR amzm%r b ol SolRbf P b &P&%@E INGExhefpid he
pr ocedur e-Bis nkateB0Ie>Clibr & hexePined fit8led LT iltrate is an oil solution of the desired boron-containing

55 product.
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reaction m xture consists of 3880 grans of the polyisobutenyl succinic
‘anhydride, 376 grans of a m'xture of triethylene tetram ne and diethyl ene:
triamne (75:25 weight ratio), angp %Zﬁ@ﬂqfﬂqns of mneral oil. The product
50 is found to have a nitrogen content of 2% Exanple B-9 An acyl ated

ni trogen co 05|t|on I's prepared according to the procedure of Exanple B-1
except thEofia ﬁ 2§5 reaction mxture conS|sts of 1385 grams of the

pol yi sobut e CCIn ture of tr|

t ebrani neg: r& gﬂﬁﬁ? &%Z’ f/g : mj{gfgﬁgdﬁ' h? epmg Eg%ﬁr 'éE’éPPS'n

m nera; fs”a Yogen i ? g%'”fng
EPO318 {:i?.&}é éi‘hfl‘&L di'khte pRE&H m9é?1 %hélggﬁ' atlnéunp&%%%gd
accordi ngarﬁlﬂa gah@\) Qﬁ@(ﬁﬁ fth@ mﬁ&éﬁ&ﬂ Id €lubricants and functional
pol yi sobufiatBHEEdsirddpkoPErtied Ka6H 23 infproval BrElénddResal FAies ShdlRigh tefnberBitlidistiBiit Nt
for 1.5 exginsg) tRighmoudl wil BrromBbELR 0.1 t8 aout 10% by Weldht Aftne%oﬁumad dr gh) @AY (BPndbRe
pol y prepyératineirofi dbsiit 0I5t 2bOut F13%0F the BtaPWBRIIELT the Auid TREelaltvs afiunts dBbdrdted\amiasydtat ed
ni t rogen @panattiohencddntaibing capasitivg (H) coradinkid Cthé Dbrich nay @i e oher & widh rdny@snabugyh B- 7
except t hthe weightrafidof ()(B)igermimlly is fram sholill t abhoatio:k n@eriors peefared poibodibient) the xighp| e
B-1 (1 eqmtiofA):@nis frprypbddt ik tpabeud-ent s of the am ne reac- tant) is substituted
for the pol yha ipypptiasralso sertiemplates thedise of otherrdditiven fnythir lukficating entl fudetionaifluel dBmig 15
An - ac yF at dignnef thisdpuentiopGivgagddiiyes inciude, fe‘gavledetaremw Aigpersents pidhgnsbreodusing of
Exanpl e B;;f'és?e &pe: °P'f'i?§!°“tﬂ'é 086#?%%?' 'wﬁyp%eo"aﬁfmssm R9e01s eoxrgmespressure
equi val en

'°f§fab'l'??@aaﬁ Ex le B-6.is subst | - tut ed
for thetrl ?ne SWI ph Oﬁ;ﬁ lpop u :EasmsanS% e
ni troggn SRIRERLH o 59%:3’8 i °éu Ll Seen i 5 B-7
ehoept’t hal il ,,9 § 'fz,?’if %éb%&&f A spsi ..éBl
(1 equi valiphoru@h bty pmgaﬁoe nert he
pol ypropya &ﬁﬁh&l&b%}bﬁouﬁh%tm%ﬁlbﬁab%@&&{ .ﬁlﬁn Iéa%al%mgﬁé&ds%t flose S QbR
have a nigoidagiah kR &tlunDiagheStifR, skontlrX aaRb@mnB- 14 A m xture of 510 parts
(0. 28 250| €) TRE teiPIbYIC QL 0RA 1§ daigAReinstal It Whef LR FetA % dPadehtdn {8lctinthetidp) Of
mal ei ¢ ankrgéeHamdeénts thar tBEbrgahictadid Fedichl] The EorvBoniy exipldyed metholkerad peébatiny thetasik sdid 7
hour s durinvelye éatiada riderglail $adutiériaf 6n askilwith a stbiciidnetria 2@sE0f 8 thbtalmiettenlitig agéld awdh
beneat h tdsdheguatdl axide, hytitoxid® Garpenate] biarbogedkd bt sulfidedt altémppeaiutesof flidul W Crardditerng
chl ori ne thereguifing phass. Theaise & aprorentardn thy hrutraligation tepto aid she incerpdration pfra lgygreekedsy
heat i #g oaf meikevisers kngiva. fxamples gkrempayndswssely) as the promotprdnsiude piiEnalic sepstacheesics t he
"desi red [R5 Pherob HarEiek alkyiphengl. thierbenal geiturized @lky r'%{ﬂnﬁgm&g@q%onmﬂpmofdorma'
saponi f i cdﬂ“fdﬁr‘i‘"t% B""\P‘QH" s"‘?ﬁf’%ﬂi’ﬂﬂ@'? sysh agmethanolyerprapagplnectyl sicphalerpiinsplive carbiigh e
-D-94. A rﬁ ‘Eyﬁé"ealﬂld1°?'1°bﬁ“‘bf"“'ﬂ?f 32’° at P@"“EOP*’ZBY"‘é‘gﬂ?'W%ﬁ ent)

abotit %0 g %%” i dha efcas A‘i e oy S DS ot
S‘a:_),l['lts (0 lg?t§i ﬁf&ﬁ@ 9 3@ Qh é#(fé atzze?jvm tempe ‘jﬂgit‘ﬁ:h as%%sgﬁig:
an C d c ion

[er ] Thﬁ'sp &ﬁ@hhpﬁbo%ﬂ&gtﬁn feld ?l@l’i tllta%a ﬁél chlal b%:c% Uéél'p J eRBﬂ by
bl owi ng vnomemt&Jeeg&&u.nlmseooﬁ@aﬁewugmtmrzfseea&s hay.émLh&s.%dnts.gnyésﬁh&om&t.on

[ 3 © Wdny BPesQird knd@h inltieQit, SHd ahy\® tHdM Sike' RIhbRITEULOH the ABricanties@paaltiSnsBfHhis -
_mxture oifentibﬂ(mewviufgdr&lmﬂﬁwml e) of polyisobutene (M=2020; Mn=6049) and
115 parts (@ Rbdctioigredigts ofreldtivdlytigh nidlbyivkight alipfiatid el tichalidgswith hmindd) préfes@bixt ur e
i s heat ed t oxydl8de@e polyainites.hesechtyiba chavdaietied 85 "apnine tdbpdrdan@” ardleeaples ftheg@EROUS
chl ori ne i sdexdibedifobexampie.lin hbbllaingfeR; @ateds: 184-[err], an additional 59 parts
(0.834mle) of chlorine 45 is added over 4 hours. The reaction mxture is
stripped by heating at 186- err% wi th nitrogen blowing for 26 hours. The
Tesidue is the desired polyBsdB8r8Ad- subst B+ 45€e585icci nic acyl ati ng agent
havi ng a saponification equgvabgr}qsnunber 91 589,864 det er m ned by ASTM
procedure D94 A mxture S prepare by the addltlon of 57 parts (1.38

equi v;i(f ents ea jon prod aﬁ enosm 109 e a | ene as Q d fr om
§' é) e@l %g pF'nn th tI ! er%uq ?f“ Q gﬁ??b
Lo

and

mine ﬁl o
Jiﬁg A si«'\smgbag R “..méa Bgent
e reaCt|On thure I S eae

about 3 to
. 893 parts 5
at "140-[err

55
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;[err] in 3 hours and stripped by blowing with nitrogen. The reaction

“Arxture is filtered to yield the filtrate as an oil solution of the desired
product. Exanple B46 55 A m'xtureé ﬁ%gf ed by the addition of 18.2 parts '
(0.433 equivalent) of a commerci al i St et hyl ene pol yam nes having ..
fromabout 3 to 10 nitrogen atons per nolecule to 392 parts of m neral 0|I
and 348 parts (0.52 2au8yvplent) of 3}‘@42}1@6& tuted3ssogi,pbg acyl ati ng agent
prepared in Exanple B- at,Jerr] ion 30 PQ318511 Bl mi xture
i s\“Heated to [err] ﬁ’g}é% %%%rs anags‘fﬁb@é%i by bl 8\7\?85 an:;%h nitrogen. The

reactr on mixture is 249&@rﬁpto yi 63 4344971 trat e3a634nSdBl sol ution of

the dedired product. #3 B47 5 70495906 giam; (I3ag@g1 g2proportion of
-Ai trogen) of the acy at ed nltrogen Ce‘{)rGDOSI tion ar ed’accor di ng tothe- - ...
process of Exanple BaF&m¥& is adictbusl B2 gr ams 0687288k ¢ proportion of

boron) of boron tri f} 235);7'pb3d| et hyd, gghgs200npl ex3a(¢248,9phar ratio) at
60-[ery). The result reis d [err] t at [err]/30 mm
to distill off all mr%#nﬁ%onpone:{lﬂ%fﬂﬂifresi dué??gsfggﬁd to have a
-nitrogen content of 3L36Bp¥IA1 10 I TR oMITontent3Ip?20,882 Exanple B-18 A
m xture of 62 grans propog t g bor on) 0 acid and 1645
.granms (2.35 atom c r#?&?rﬁnojr:}s 15 O{)fsw‘tér%gen) ofo%eaa{’:g ated nitrogen
“comnposisti on obtained by the process of Exanple B-8 Is heated at [err] in

ni trogen at rdispservrte obtaing bypostdreating the pminieior Mannicht dispersdnis| with sech reagents as urea,

t hefi | trat e Yieurdagearhen diguifidgaaldebydps. ketengs qarbexsticanids. bydrocarbemespbstilyted susginipanhyd-
‘content of JUSBYileErpRKIPSb@amompayndsyPhaTABYLS easPRINdRAr the He; xemelpry mplerignabihiar ed
by heating dffd@gdeecivaddtthaolamined-HPeEy| al cohol and boric acid in tol uene
~atA he®reflux tenperature while water is renoved azeotropically. The :
~reaction m xByosel,903hen heatasd 1965 err]/ G2403p52@Nnd the3je39 fpe2is the .

.ester havi ng a r onte f % and cationgn e f 62. A
m xture of 3 ;%l?a(r%gs((:l at ?rﬁﬁ r%o%ortlonajo‘f néo.@ of the' gg?e#zgnd 1645

grams £2.35 até¥%s 1¥87oport idoRd$e56%f nitrdgekd, 833 t he acie42e6591trogen
eonposi tion gbtzarsr;gdsby th@,greqcm of Exaq$3 Bfsis heajggbgigierr] for 6
“hours and then g &ﬁr ed. The Itrioe I's fmg;,’d %o have a boron content of
0.6% and a nit'f Cont ent** 30 A eddfeS @ 372 (6
~atonmic pr oporabizéﬁslaﬁ bor oB), M®2 c aci @, 878 A gr arrsa,('ﬁom,tmc S
ropor#i ons qf t ogen) q0f cyl at e o) co t ai ned b '
pr.ope g, 28!, 55000¢) 3 44&H%o%y ?se,rﬁsu%ed‘ MPog, £ £t y .

t-he process eated at for 3 hou

B- 1l
“FiTtered. ThévF’thrrTSﬂe i s PodB§ B3lhave a Db&EBn Xt ent 03 ZLQ‘BA:%&nd a o
“Hi‘tr ogen conBerB19428. 56% 354556830l e B- 31 iy ixyAacid (IR4hegafd 2 atomc '
:"proportr ons of bor on) is added to the acyl ated ni trogen corrposr tron (556 ==
g ans ;% ato ort| on of nitrogen) obtained according to the procedure

;ziof Exanpl e d"%f' gh § q"fb ?ﬁ“g&o eﬁ s cqgs %tﬁg h;ag{ra é[Ime deF pﬂ% ngl",rrs
sand filtered “SF 3 HE %g N G

40 amfe 0X enel-substituted acr %araﬁe(r& FSoPAymeHc dis-
com ur,;g orl‘oo arts 0 "X o;f'fiée acfd&‘r’oﬂ%ﬂﬁ& §"‘";'g[l(j)gn2 'ﬁe oil solution of the

_-product prepared in Exanple 45 B-15 is heat € err] under nitrogen for
+6 hours. The reaction nixt#e3% &Y tered og ﬁé?abt he filtrate as an oil

.-solution of the desired bor:p,rzr‘;cgo,rnsn ni ng p:deBrmadrExarrpl e B-23 50 An
ol eyl ester of boric acid |35 d by hfa?. 5g, PP equi nol ar m xture of
ol eyl al cohol and boric acid ene at feflux tenperature while

water |Is renoved azeotropically. The reaction mxture is then heated to
[ err] under Avdiameariremebreskere agegls durkcoirgsiqnhandasidation-imbibitivagrgentdodhiahmag beinduried of
3.2% and 8 tedyhgeantsi acd fupelianah (idseaf the faverion are gienmplified by thiginatedraliphatic kydrocdreons
heat er an¥cgexjoringied wax;praqnicsultides ardpolysyifidas syph asrlrenzprded(m bigg przy)disyiifide,

p

-Exarrplsé dibutyl tetrasulfide, sulfurized methy! ester of oleic acid, sulfurized alkylphenol, sulfurized dipentene, and sul-
furized terpene; phosphosulfurized hydrocarbons such as the reaction product of a phosphorus sulfide with
turpentine or methyl oleate, phosphorus esters including principally dihydrocarbon and trihydrocarbon phos-

phites such as dibutyl phosphite, diheptyl phosphite, dicyclohexyl phosphite, pentylphenyt phosphite, dipen-

tylphenyl phosphite, tridecyl phosphite, distearyl phosphite, dimethyl naphthyl phosphite, oleyl 4-pentyiphenyl

§5  phosphite, polypropylene (molecular weight 500)-substituted phenyl phosphite, diisobutyl-substituted pheny!
phosphite; metal thiocarbamates, such as zinc dioctyldithiocarbamate, and barium heptylpheny! dithiocarba-

mate; Group Il metal phosphorodithioates such as zinc dicyclohexylphosphorodithioate, zinc dioctylphos-

phorodithioate, barium di(heptylphenyl)-phosphorodithioate, cadmium dinonylphosphorodithioate, and the zinc
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B-15 is heated at [err] for 6 hours and then filtered. The filtrate is an
oil solution of the desired boron-containing 55 product. 31 EP 0 318
511 Bl Exanpl e B-24 Boron trlfluorb§§'£34 arts) is bubbled into 2190 parts
of the oil solution of the producF & in Exanple B-16 at [err] within
a period of 3 hours. The resulting mxture is blown with nitrogen at .
70-[err] $alipfadhérptaredithiojc &rid praguceld by théweagtiensif phoepharys pantasiilfide 9 anteajmolarfmixtyre
desired pefésgeronyl Tehelead t-hexvlaleehd. ubri cants and functional fluids of the
priesent i nvay ¢ theabeuementionnd awdiar extigme pregsuscoentieand serrasien-gddafion intybitgrs glso

opti onal I§F|"’et"ﬁé"‘W%’@Sﬂ%Z'&‘bﬂ?"&l“’ﬁ?ﬁﬁb"’%ﬂ%laﬁ3d’ﬁ‘“ 'B}""P’é? leovi de the

| ubri cant s EH‘H pp! ‘E’Fﬁﬂ'&? a’F p B?’E!%" t"ﬁ'lfé" § des-

| mpr oved

rature
Nor mal | y, b?(;!?rtles of qu ﬂﬁﬁl{lﬁno nm e ‘gag: %ﬁgi:ﬁn% 5bnczant mzﬁs th e

combi nat i nEQ mp yi te p%m I‘Rldé’sb
7.5% 01t> t&% |9rl§ ﬂ&du%bf@nbkpa@fﬂﬁ atl dg' inyl Ea %’
am ne sal { Zf%)alk?lﬂ: fhaftel rﬁﬂ%@fe&%ﬁﬁa@ deidE' Ghd kAR efhb@ e mF&BuTeééaﬁlQ ehﬁ‘foF

| ubr i cant puiR¥esVatlitils Mvetiond tebhrilfied P GBIr Argandibit)bnd! théir WB4 B8 ldedcRibedln Ofs. Patbaté B)
gener al | y2 bgv,sbi 200, p4802/8550478;1,315,b22; Bl0pes; 21636,246; 3,101,87TTRT B8 7Y, SdB[2667sS.

enbodi ment , AhthRaniBdedis tarefudéd t6reﬁé\')eo( ;Béveht&heffdsrmaﬁoabmﬁble}oa&. Typical BAtbanttagents b e
| nvents Oncluidesmcoﬁe}m @ggplcabigsers. Additisa ardiffoadt domposticiiiateideseibed in "Edat Conthbl Ageats', NQ
and f unct bydfeaty Tf Kesned (Nogesata Qdoporation, (976}, rabesti29H62. | nvent i on. Such addi ti ves

i ncl ude, f offhefigwish aon-ititing expomies illustrate the dybecantromppsitigns ofthe ipeeintiqnr oduci ng or -
ashl ess type, corrosion- and oxidation-inhibiting agents, pour point
depressi ng agents, extreme pressure agents, antiwear agents, color
stabi|®zers and anti-foam agents. The ash-producing detergents are
exenplified by oil-soluble neutral and basic salts of alkali or alkaline"
earth metals with sulfonic acids, carboxylic acids, or organi c phosphorus

acids characterized by at |east one 20 direct car bon-t o- phosphor us I|nkage S

such ag those prepared by the treatnent of an olef in polynmer (e.g.,

pol yi sobutene having a nol ecul ar wei ght of 1000) with a phosphori zi ng aQEnfmwuﬁ

such as phosphorus trichloride. phosphorus heptasul fi de, phosphorus _
pent asul fi de, phosphorus trichloride and sul fur, white phosphorus and a
sul fur halide, or phosphorothioic chloride. The nbst commonly used salt's of
such aei ds are those of sodium potassiun1 Iithiun1 cal cium magnesi um

'strontium and barium 25 The term "basic salt" is used to designate ™ ™

netal salts wherein the netal is present in st0|ch|onetr|cally | ar ger

amounts than the organic acid radical. The comonly enployed methods for .. .. .

preparing the basic salts involve heating a mneral oil solution of an acid
with @ stoichionetric excess of a netal neutralizing agent such as the

metal oxide, hydroxide, carbonate, bicarbonate, or sulfide at a tenperature  -:

of about [err] and filtering the resulting mass. The use of a "pronmoter” -In
the neutralization step to aid the incorporation of a |arge excess 30 of
metdl |ikewise i s known. Exanpl es of conpounds useful as the pronoter
i ncl ude phenolic substances such as phenol, naphthol, alkyl phenol,
t hi ophenol, sulfurized al kyl phenol, and condensati on products of formal- .
dehyde with a phenolic substance; al cohols such as nethanol, 2-propanol,
octyl al cohol, cellosolve, carbitol, ethylene glycol, stearyl alcohol, and
cycl ohexyl al cohol; and am nes such as aniline, phenyl enedi am ne, o
phenot hi azi ne, phenyl - bet a- napht hyl am ne, . and dodecyl am ne. A particularly
effective nethod for preparing 35 the basic salts conprises mxing an acid
with an excess of a basic alkaline earth netal neutralizing agent and at
| east one al cohol pronoter, and carbonating the m xture at an el evated
tenperdt ure such as 60-[err]. Ashless detergents and di spersants are so
called despite the fact that, depending on its constitution, the dispersant
may upon conbustion yield a non-volatile material -such as boric oxide or
phosphorus pent oxi de; however, it does not ordinarily contain netal and
t herefore does notyield a netal -contai ning ash on. conbustion. 40 Many

5 . .
types are known in the art, and any of themare suitable for use In the
| ubricant conpositions of this in- vention. The followng are illustrative:
(I') Reaction products of relatively high :
nol ecul arwei ghtal i phaticoralicyclic halides with am nes, preferably
oxyal kyl ene pol yam nes. These may be éfaracterized as "am ne di spersants”
and exanpl es thereof are described for exanple, in the following U S.
Patents: 45 3,275,554 3,454,555 3,438,757 . 3, 565, 804
50



£2) Reaction products of al kyl phenols in which the al kyl group cont ai ns at
t'east” about 30 carbon atoms with- al dehydes (especi al |y formal dehyde) and -

anlnes (especially polyalkylene polyani nes whi ch nay be characterized as .
"NManni ch di spersants”". The materi I3 Ehed in the fol | ow ng U. S

Patents are illustra- tive: 55 32 EP0318511 B1 2, 459, 112

3.442. 808 . 3,591,598 2,962 442 3, 448 047
3. 600 372 2, 984, 550 3, 454, 497 3. 634, 515 5
3,936, 003 Lubricant A 3,459, 661 3, cRarkacky Wks 516

3 461, 172 97,574 3,236,770 983, 493, 520
57955977 10 Base Sil 3. 355 270 3,333 633

3:725 480 3, 368, 972 Product of Exampie Ar3 -895 gg2
3,413,347 Lubricant B 3, 586, 629 3,980,569 15 (3) Products

obt ai ned by post-tregting ng am ne or Mannich dispersanbé W th such
reagenfs as urea, thi ,-~carbon disul fide, aldehydes, “Ketones,
car boxylic acids, hyGManmhnmﬂsmuamglﬁ(R*Buccinic anhyd- 1nDGes nitriles,

epoxi des, boron conp ‘§#§#fi unds or the lik Exenplary
materials of this k| are descr inthe follow ng U S atents

3,036, 003 Lubricant €3, 282 955 3. 493, 520

g’gig’ggg 35087 99 Base 0il, 3 912,619 366, 569 96398, 677 3,513, 093
3. 649 659 3, 216, 936 Product of Exampley Aﬁr14 ’ 31538 945 =

3, 658, 836 3, 254, 025 product of EXadflel EB-17 32589 633

3,697, 574 3 3, 403, 102 . 3. 573 010

3702 %57 3Baggié§g§,?78,55o 3,442, 808 3. 579, 450
3. 703 536 3, 280, 234 Base 0il 3. 455 831  97.50 3. 591 598

3,704,308 3,281, 428 E%aﬁéé 33608, 372

P t of 1
3,708,422 35 (4) Intefgoufnefé 0|I-s?%ﬁmI|2|ng nnnoners such as decy
Tethaggyl ate, vinyl BFegucs K& ExampliegBtit ecul ar wei ght LoP8fins with
"ADNONer s conhatmbagtpglan@qbstltuents e.g., am noal kyl acrylates or
acryl am des and pol y- ti ed acryl ates,_These may be
eharacteri-zed as poI %gﬁ% g%§- ;ﬁﬁkl crd~exanples-tﬁgreof are
di sctosed in the fol PoodagtUcE. EammpﬂeaAdﬁ)B 329, 658 3.5

3,686,430 3,449,250 proguce. of Brsiydd i4Y ¢

3, 519,565 uxi L1 ary extrene pres%u?e agents and
-corrosion- and oxi dafPBRersiARdly) Ayaddaile WARNT my be included in the

»LﬁFrlcantsdan? fﬁ”ft'oﬁﬁgnab”bgg g&aﬂﬁg|dn@¥g¢6§h@*edexenpl|f|ed_by

chl orinated aliphatic r such _a rinate ; organic

'_sul fi.®s and pol ysul f F% (a g bﬁé‘%n;l %d(g{ﬁofl de, Wgé

zhi.s(-chl ?rolt)enzyl )dhsab&cd&onSQrdﬂhuﬂ:yloﬂ glolasidd+ de, sgl Lun zed net hyld :I
_ester of oleic aci urized di pentene, and sul -
furi.zed terpene; phospﬁg b &;ﬁggﬂ%ﬁhgggpﬁgﬁgé;mh as-the reaction
preduct of a phosphoruwithl eithyleneh poliyaainena met hyl ol eat e, :
phospﬁ%rus esters |nclggk3gnpaﬁgqu&guey di hydrocarbon andgtgphydrocar bon

phos- phites such as d| osphite, tyl phosphite, dicyclohexyl
phosphite, pentyl phefi§f pﬁ§§ RFFe% %1i§) pfenyl phosphate tridecy
phosphite distearyl pbosphpheendlﬂamhy sgpht hyl phosphilee7ol eyl

4- pentg/| phenyl 55  ph I opyl ene (ol ecul ar i ght

500) substi tuted phengfisﬁgg%hapggfﬁgh %éﬁﬁ% -substituted hgﬂyl phosphite;
met al thiocarbamates, such as zinc dloctyldlthlocarbanate and barium
hept yl phenyl dlthlocarba- -
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A e

-ate; Goup Il netal phosphorodithioates such as zinc =
di-cycl ohexyl phosphor odi t hi oate, zinc dioctylphos- phor odi t hi oate, barium

: di(heptylphenyl)-phosphorodithioa 0 ﬁ 4¥n di nonyl phosphor odi t hi oate, and
.the zinc 33 EP 0 318 511 Bl salt o osphor odi thioi ¢ acid produced by
the react.ion of phosphorus pentasul fide mnth an equi nol ar mi xture of
sksopropyl . deonplagid Bt NEX3hathC liglralATY. §h i above- ment i oned
‘auxiliary extrene presslire agents 'a 3 corr05|on 5Xi'dation inhibitors al so
Serveas antlmear agents. Zinc dial kyl phosphorddi t hi oatées are dlwel | known
Texcanpl Pour _poi nt depressants are a partlcularl useful type of

addi t|€e oft&h W%?’Eﬁl%du%ﬂetfﬁé Pdbricating oi 192 -des- &Q-tie"d htleikt “ The use
of ‘such po int dep, essa oi | -based ¢ Siti ns to i nprove | ow
f'enper at ur gtdf‘ﬁb"e‘?t‘?g é’é"l‘mB ﬁéged corrpositlﬁngql L& nowP 8P the art.
..See, for p 8 of."Lybgjcant Additl y Smal and R
IKennedy Sm 4 %i %@eﬁf?ﬁglﬁbg ghblishers §8Iand% ém :éﬁga )
‘Exanpl es. of ngi [ d sants are p Iynet rylat ;
-__:-pol yacryl at %{%y y?'w E%s fggﬁi; 10 densgt ?on pr r§gg’(:2ts oezls 8% opar af f-
“kn.waxes aqg_ e i £360 gga Vi g¥l mggLboxyl ate pol yners; and terpolym
“ers of dlaggﬁgduggéﬁggffga & g%tgiﬁ E%Eatty aci ds and al kyl viny
.';et her s Poen¥dnd KBPIRSSAS1eeeiar ;,@5 hke purposes of this invention,
-fechni ques oforabdiad rzqoepar ati on and thelr useso8re dgseni bedji,pU. S.
“Pat'ents 2,387,501; 2,015,748; 2,655,479; 1,815,022; 2,191, 498; 2,666, 746;
v25 721, 877, A&rlrz:hﬂf&smnch 3925&.16&505Aabhmf oam agents are used to reduce or
{prevent th&'mmasnndnntﬁfrndﬂﬁseéomatthplcaI anti-foamagents in- 15 dude
,skylcones @cryrlgde cquilymes) Additional ant P-D5Am cOrPBIi ti GnO6A e
fdescrlbed I n Foam Control Agents", q% Henry T. Kerner (Noyes Data
#E6rporat i oACrydrad %ebﬂ deet qheRebR| owi ng non-1initing exanpl es
ustrat e & f& Feasyddendnk L iqdnasia imeshof the invention. 20 25 30 35 40 45
7347, EPEFYISER SPRUBMSENt A 0.155 0.238 Badi7® by W. 5
ase- 0j-|- 98 Product of Exanple A-3 :

'Q;LUbr|§§@5 gﬁﬁégihaﬂéfi;?t;oduct of ExanPrd’s 7853 7O9USh o

ubflcant S 9 Proddcfmwm
ey o8 obdum petrolentdififdlate 929306 0,03 2osbs P00
Lubr i agRloRiaR’ G2 (product of 97.50 Product of -«
ke A-fthyl identified & AWpcitad Exanple B- 14 1.50 - -«

Lubri.capheholATF) 0.151 0.18 0.151

' Tolad 370 (product of Petro-
- lite identified as a solution
" of a polyglycol in aromatic

hydrocarbons) 0.01 . 0.008 0.01
Sulfurized calcium salt of

dodecyl phenol 0.05 0.07 0.05
Tolyltriazole 0.00165 0,001 0.00165

Acrylate terpolymer derived
" from 2-ethylhexyl acrylate,
ethyl acrylate and vinyl acetate 0.015 ——— 0.015

Diluent oil 0.48 0.76 0.569

The lubricant compositions of the present invention may be in the form of lubricating oils and greases in
which any of the above-described oils of lubricating viscosity can be employed as a vehicle. Where the lubricant
, is to be used in the form of a grease, the lubricating oil generally is employed in an amount sufficient to balance

.55  thetotal grease composition and generally, the grease compositions will contain various quantities of thickening
agents and other additive components to provide desirable properties.

Awide variety of thickening agents can be used in the preparation of the greases of this invention. lnduded
.among the thickening agents are alkali and alkaline earth metal soaps of fatty acids and fatty materials having
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Pol yi sobut yl ene (Mh 900) 35 Product of Exanple A-8

3.5 Product of Exanple B-19 1.5 Commerci al |l y avail abl e naph-
thenic oil having a viscosity 35 EPO0318511B1 at [err] of about 3.5 CKS
29 Reaction product of polyiso- butenyl succinic anhydride with ethyl ene

p0| y ann efr@ﬁ‘g;oét(b 15 QI';J&% cQHbé&!J:J.ﬂsdﬁ]e metals are typified by sodium, 22 é ‘arln aﬁ%l’u.lm? Ex
prepared @ss df PuttimaterialRadcRAL stébril 4, Aarbxy stearic acid, stearm be InEft/aEid Q:%é
agent . cottonseed oil adids} dndHYdragendted fish oﬁg 318 1 BL Lubri Cant S |
( Hyd’r aul i c Etnsr dl&kelﬁwg agentsLQ&dN@élCdn&EalNoﬁkE&oﬁJple@s'as calcium stearate-acetate u.s. Patent
92.2 5 2,/98363), barium Stkaratd ab¥tael (LS. PalfentE25BaP6IE cdiciuln stearate-caprylate-acetate complexes

0. 67 (U.S. Ph@nt 2,999,064), BlbiuiRicamlylaé-acefatefld ShPdtent BodN(D66), and calcium salts and soaps of
0. 50 low{) infePmediate- andhighnalegul@aleightsicitis dnd loGmuiboil atig1=1400)
4. 24 &angipularly useful Ahigening| 4ggritaenploy@i30 the Greagercguipasitionsfard\dssentiaiy hydyophilic in

i dent i f i eehagesteq putahich haye bepn popvertediinis kydophohig pondiforeby s inttodtction of {9eg efiain hyd-
about 60 carbon radicals onto the surface of the clay particles prior tq thejeuse as a oo_mpe@nt of a grease compo-

Acryl oi d s"i“&oas- ée freey P beipg supjsfied i, prgliainary tpafrpant witb an geganic galignie surfepe-active

acryl ate Ey omum compound. Typical onium compounds are {gir lammoni nmpfndes, chasdi-
m c iben; gi gy res of This
Acryl ol d Tgt rsnon, emg}5 wellﬂkg)ﬁvﬁ? dg{;mse s%ﬂledﬁ)rgi ﬁ'f"P ‘f |s b

0 req
acryl a 99 9 ﬁ :%gfallé the cl hich are useful as star! mg ma nals onrm?":gthe thi

d' ( 2 e , can comprise the aturally occurring chemically unm | ed
These ilnlremom L){ Sl L&T 0 mon of which is not su ject to cise d
0 03 tion, su@e %P@armiﬁélmndﬁl@ tnaturZI%gurce(at £ Thedd cldyls/add be QQ dd'as p?éi in-
al kyl at edorm es such as aluminum silicates, magnesium silicates, barium silicates, Shdifelike, corfth , in
0. 151 30! aditiodtbGhe <lid5t6 Btiids, vaingBrhdufits of datiéh-dxEHRRJeablé GrEuR Suéh asebam cmd hilid
palygl yc OJ:Iays iwhick &re particutarilp yshfub Atoh@sioh to desired thickening agents include montmoflliohlte clays,
0. 008 ichds teotbditeattametyite; déatdritenillie aponitd, sepolite, diplite, vixdmbaalith, zeolite clays, and the like.
0. 05 The(hi¢kening agent isCer(ptoyendd gl amourd frarh about 0.5 to about 30, and preferably from 3% to 15% by
0. 00165 Owelgh of the ttal@BEBgEcomgosition.Acr y| at e  terpol yner derived from
2- et hy#® hexy [Theysptiogtalsa insluing|aqyeevsdomeasitionseharngtayizedzy @n aquecus phasg wih at leastone
0.015 Di | 'Eﬂéﬁ?d gine salt (A) dispersed or dissolved in said aqueous phase. The aguegys system may)alsogeontain
0.569 component (B). Preferably, this aqueous phase is a continuous aqueous phase, although in some embodiments

the aqueous phase can be a discontinuous phase. These aqueous compositions usually contain at least about
25% by weight water. Such aqueous compositions encompass both concentrates containing about 25% to ab-

30 out80% by weight, preferably from about 40% to about 65% water; and water-based functional fluids containing
generally over about 80% by weight of water. The concentrates generally contain from about 10% to about 90%
by weight of component (A) or the mixture of components (A) and (B). The water-based functional fluids gen-
erally contain from about 0.05% to about 15% by weight of (A) or the mixture of (A) and (B). The concentrates
generally contain less than about 50%, preferably less than about 25%, more preferably less than about 15%,

35  and still more preferably less than about 6% hydrocarbon oil. The water-based functional fluids generally con-
tain less than about 15%, preferably less than about 5%, and more preferably less than about 2% hydrocarbon
oil.

These concentrates and water-based functional fluids can optionally include other conventional additives
commonly employed in water-based functional fluids. These other additives include surfactants; thickeners;
\— 40 oil-soluble, water-insoluble functional additives such as anti-wear agents, extreme pressure agents, disper-
sants, etc.; and supplemental additives such as corrosion-inhibitors, shear stabilizing agents, bactericides,
dyes, water-softeners, odor masking agents, anti-foam agents and the like.
The concentrates are analogous to the water-based functional fluids except that they contain less water
and proportionately more of the other ingredients. The concentrates can be converted to water-based functional

45  fluids by dilution with water. This dilution is usually done by standard mixing techniques. This is often a con-
venient procedure since the concentrate can be shipped to the point of use before additional water is added.
Thus, the cost of shipping a substantial amount of the water in the final water-based functional fluid is saved.
Only the water necessary to formulate the concentrate (which is determined primarily by ease of handling and
convenience factors), need be shipped.

50 Generally these water-based functional fluids are made by diluting the concentrates with water, wherein
the ratio of water to concentrate is usually in the range of about 80:20 to about 99:1 by weight. As can be seen
when dilution is carried out within these ranges, the final water-based functional fluid contains, at most, an in-
significant amount of hydrocarbon oil.

In various preferred embodiments of the invention, the water-based functional fluids are in the form of sol-

55  utions while in other embodiments they are in the form of micelle dispersions or microemulsions which appear
to be true solutions. Whether a solution, micelle dispersion or microemulsion is formed is dependent, inter alia,
on the particular components employed.

Also included within this invention are methods for preparing aqueous compositions, including both con-
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50 The lubricant conpositions of the present invention may be in the form

of lubricating oils and greases In which any of the above-described oils of

lubricating viscosity can be enpl %e‘ﬂﬂgg 1%dvehi cle. Where the lubricant is

to be used in the formof a grease, i ricating oil generally is

enpl oyed in an anount sufficient to balance 55 the total grease
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dyes . water-softeners, odor masking agents, anti-foam agents and the |ike.
‘The concentrates are anaI ogous to the water-based functional fluids except
that they.contain | ess water and proportionately nore of the other
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2, 339, 06 =luminymiasdihé fkef dt 6&R: Thelnkibiloosaabe dagtiiciot imﬁ@ani&ﬁﬁa&@%ﬁaﬂﬁii@éuffﬁfent@%lﬂ e
sal ts of ubleavaterte plotide g safifep®ikdibit ©n thinggh @ BanGuinciid BHDXOKbdidh-idtaHitokwithduk @dsolainge t he
same as d@rwadr, itrieed mobbeewatsriselulles Magycwitable irdanib mbibitbrsfiusefil drethe qppius aysteyns st
- sal ts 10 Peasent ipFentiery dseknpiwh o these didlied fn the arp InRiRdediardthose desoried iTfotadfiveGoltingth
aromafd c ‘gMgtals by SHeas and Biadiey Reinkald Ruplishipg Gatrpraions Recqrd Rtk Chapted 13 znagesdis-605.
~sul-fonic Sae‘i'f&§steﬁ'eeiur ipsganisfinhibiigripciude alkpliaetal pitkescsodipm dis pidrinolyphasehgte.
--phos phor (petasy &'FbF"d ;ﬁh'f"rﬂhespaef d'ka'aa*r‘ﬂ bﬂﬁf6§ Athicures of the ?ﬂﬁrmaruﬁarablgemm

sul fur :E';\a {0osp ﬁfék"n' f'ﬁ?ﬁ(ﬂ’ pé‘ﬁé{::’r li’ 'Hf"'B "Eh e s‘tznd
{ elkat %d at e e z a%thj);se avrngabou %bo rbo ao @g HHPP ! heh
als ﬁDI yb Q{%H @-ﬂ ter 2%!0% % E%ﬁaiz %lc‘ﬁ% and ne% zefhy' ga EY%UC
e l
-sul fide, glhloPathideds s&dhrl\sgt)ﬁé ml .@&t al fme. af of a e%foﬁlu A

_.chlorinated waxes; trialkyl tin oxide, no y enunrp osp at es, o
ochl orirnated waxes. Many such functrcwﬁﬂ additi ves are known to_the art. For
.exanpl e, descriptions of additives useful In con- ventional oil-based
. systens and ‘in the aqueous systens of this Invention are found in "Advances
“1'n Petrol eum Chem stry and Refining”, Volunme 8, edited by John J. MKetta,

I nt ersci ence Publishers NEM/Ybrk 1963, pages - 20 31 38 Inclusrve
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Park Ridge, N.J., US A, 1973; and "Lubricant Additives" by C. V. Smal heer
and R K. Smth, The Lezius-Hles Co., Ceveland, Chio, U SA In certain of
t he typi cal aqueous conpositi onsEPoJMtar}z nventl on, the functional additive
Is a sulfur or chlo- 25 ro-sul fur extr pressure agent, known to be
useful in oil-base systens. Such materials include chlorinated aliphatic
hy dr oc aedstepign-inkipjters camalzotbe yyeidntie eefromian-inhibitey isypyallgpresenideeonegniations iy whiehftheyes,
such as?®B éﬁ%‘Y‘—’-'Eﬂ"E'B'P'Tgr °G@°S'°B oEme Rl VY Wiy ihsAapeRus gerprogition “tﬂT“B\’U‘f‘ y?"fact

t et r asul f iGE2In efifieragyeoysy WF fepent inygntior(pasticylapiyth I‘h F“ti'ﬂgé’f%‘aicr d,

sul -_f ul'P2EEFe 0P oy i o Be ki Stlbing) E&ﬁ(gﬁ? i

S o R L WL I :.és@ Zu
the rea% &egﬁ Eol [ﬁ[}é dJréé%o :ﬁﬁe} h t

ol eat ng iR aH,%te SEErs such as rocar on an rocar bon
phosphi F'espe !aqu@ous kertd obthe JEMARERE RN cé#ahsemrcmhe A Rasiohd traeten&uecsueh emwaes
Phosphi L@ weP@idiy'to IskiPRQRREA dh@speditip SiRImpleP LAY FouRdiR B lafokedmertibried Reitc-

phosphahén pGbiiSation FancibnaNRSRIR drkletRChaa@iny PnARidoBIAE" ohpBGdsiot20ttRebop BeREMIly,
phosphi these vaBibritidet ik AataEDRBE, L Rast foLthdlexbént Bialldy Hérm &-furiciidndis bhdteiciasdamat e . and
bar i um hephyhqubais eystethsiohthogesehtanvaition canabochugsutt other materigadsidyesdé.g.aan acid
phosphogreeh dy&iwaiecsolieried, e.¢ LetHyie asdiamimgetciacstat sridigrmshit qu higtnifegetisdcid; oda sasking 35
The ®unedentsred., cirdutiila. ioi/ef lepwn apd e likecand aft-oamantsy srch adbrewelidaown siigane pettfam-or
nat ur al antagesss. or enul sion thereof in water. Such | atexes include natural
rubber | atTégaweaisgyyrmspEhiy r"t!?fé“'bﬂ?ya%ﬁ%?@?es ﬁ'!"t‘f@ﬁe(f"df"a‘teé'!!‘e“"l%%d*{ﬁﬁ'é? ?SGnaI

addi ti v@eE%?P°§1'°§6t3d‘é”‘5'ﬁpeé‘1‘f‘f’F M?FF& I3 g4c P°'y geolygis
f.qrimer &“}"éet’?? ??ﬁ"’ gora: %&%%P@“ﬁ B BT°§’8 Bs ed

i st ﬁ% shouid al ediﬁ nmredle ribed ! hlennek% E‘rQ 2‘3 g%? %LICh
as di SC'&%;?% ‘Irrmg X s%r; é’régrvh. e iy ém?"‘

di t hi OpE] ﬁgle *?hﬂﬁ: ieft Sarf profideXe aI ﬁ.';h ;an& gﬁ

anti-sq m%gé‘daﬁn&aﬁﬁ&e i n@*‘rb( - RPdxaRpib, AR xR dre agél s'u&f‘a% @f tfR rdéébﬁ as

di SCl;0S86h fuRttidh a3-a vRaERAES 3 156 652 and 3, 15 53 sul furized fatty acids
and esters thereof such as disclosed in U S. Patents 2,913, 415 and
2,982,734; and esters of dinmerized fatty acids such as disclosed in U S
Pat ent 8ia03®, 967. Non-limting exanples of functional additives useful in
t he agqueous systens of this Invention include the 45 follow ng

conmer cil-al A Yoreryentainiod emipe salhet & Jihyds@athyl mdnothioptERPRiGadki] ¥h@din ha@ioRothiogho&

Funct i onal phagieicid is charggterized by thefarpulagol 32 Chl orosul furized .
hydr ocar bon Lubri zol 10 Anglanol 75 Zinc ,
di al kyl phosphate Lubrizol Mbdlyvan L o
A thi aphos- phonol yildnt e Vander bi It Lubri zol - 5315

Sul f¥iri zed cyclic car b&ylﬁr@) ter Lubri zol Enctol Tg) 230

Acid phosphate . ester Wtco The

Lubri zol Cor por atRo(h Wckliffe, Chio, US A RT. Vander bi | t
Cogg;ny, I nc. New  York, NY., US A Wtco Chemn cal Cor p. ,

or

iCcs Division Houston, Texas, U S. A Mxtures of two or nore of any
~of the afore- descrfF]He functl onal additives can al so bS Hsed Typically, a
functionally effectrve appydi ovf. t he functi onal additr &s present in the

aqueous conpositi ons this invention. The term"functionally effective
amount” refers to & %uffl cient quantity of an additive to inpart desired
45
1
R°0 :
>P(O)OH (1I1)
% rR%s

or mixtures thereof wherein R' and R2 are each independently hydrocarbyl groups containing from 1 to
about 30 carbon atoms.

55
2. Aboron-containing amine salt of a dihydrocarby! monothiophosphoric acid prepared by reacting a dralkyl-

phosphite of the following formula



properties intended by the addition of said additive. For exanple, if an
additive is a rust-inhibitor, a functionally 40 effective anmount of said
rust-inhibitor would be an amount E?%f héh?gt to increase the
Tust-inhibiting character- istics of H nposition to which it is added.
Simlarly, if the additive is an anti-wear agent, a functionally ef-
fective anwipsien-iphibitoesican aigetbe used Jihe eagepien-inkikitogs wswsally pregint in eqneasiratiguaimvhighhey f

t he ant i - Ae&ffectiypdminhibiingjcrisesiop af matls \uﬁtwm%auaqwarcaeeiew?wmesm S?"W’he
cowgosi t i on Gegipfitianayaous systemspithe Pregept inyantian(particulacly thase that af??ﬁeg'"F 'H“ .
often con "8|°h"‘“a"t")‘fa ?cclfiﬁe“"itﬁ?ﬁtﬁ'?etp&WMP '"(‘5?5??53 iy in ygate |Pg 'y°' et t

i nhi bi for e%g?; Eﬁcuum ope FrB th‘b‘e’rcah H 'L?srd'

S since, aseﬁ'le iquid IS ea O
=N méf.hea@su (Bl S B Bifthafid, @ 3

(e 9., CO zlo be eelh‘ﬂrgm The
i nhi bi tor i) ma%tegghcg norgani c | ature. it s su
iciently SO &s's%te“@%ﬁﬁéﬁesgﬁtﬂl\ﬂrﬂ& &@n §l§t§|h0ﬂd§ﬁttl&§%né Memﬂe SuRbdclaAsdl it

can fupct h.%mvemoan fo Ho5OSt SRMin ka3t Bhd $pbcifitl dxktiibls cat BEIQUNY inRd alore-M&HiSHed McEutdeed
not be Wah&npashbdibh Fundibiaimsidtialtlntié theHoa iy AiniicRdialdt dnageswS@Ttiétect. Berehily,
aquUeoUs SysidiaBeidet §16 whERBRE, ot BAER HeRRASallsR 01 td Rndidins daddicliésed | N t he
art. | ncl udemde ajueous Bteths dRRCIrésB thvénifion dah alb&ifdidé SuchombrniagfialSas dyéspé.g. \dntaali S - -
by Burns gteeh dge;adleeipfteridn| exhclhgliedd diamine lbtragreGRispdiungdait anitrilddeceticaci& dildr mesking
Chapt el 3 agepges. cfioiii4 0bof leBpr and thelkenaadrpitiémmefits, 5w Bsithe welcknoyavsiliconp pitkfbant-or s
include akiabentspetal nitrites, sodiumdi- and tripol yphosphate, potassium
and di pot assheaquetssystamsef thig frierttion maytalsp inglydeanentifrezeadditiva wheredkis desieeddoime
Many sui t S8FeEnagsitpaat adoy tempastyre, Matedgissughaggiyiens olypr)and apglogoys polyoxygikylegpolyplp
Specific ged &s anfidiperg aoeq cﬁ'??é'&ﬂlﬁjl“°‘é{\‘ri’st‘?éw'£ﬂ?!’emF’Bﬁﬁg'%ﬁ?f’)a“"'é'ﬁ?zﬁﬂ'i"ﬁ on
hydzr oc&r b§§sr "Hé"“r’?éb‘l°?"’ I“it

Itshoul that ? ?fa% o neui ng eg‘hat es
?Rd hyﬂr 0GR} en oPargl us |a ﬁﬁﬁ |c€ex i |tofco 'n ﬁano cie (gl;eo S Co
‘those havipth 3000 5 therdls @nln hodtor

_carboxyl i gon?eccj P adalor l:e":ng q-ﬁd rocar%éa-%rQ uf%on ent{lu 3 Sa%xide St

napht hgni g.a&h &ég | ze I't esters
of al kyl ated succi ni m des are al so usef ul . Particul arI y usef ul am nes

i ncl ude the al kanol am nes such as et hanol am ne, diethanolamne. Mxtures -
of two or cmhe of any of the afore-described 42 EP 0 318 511 B1

cerrosion-inhibitors can al so be used. The corrosion-inhibitor is usually
presento i m. cdhgendonaining agine saltwha dihydtdeaiyl avoaotiddphexpbariy ecid, whersih thisintonotigjophos- -~
corrosi on of pheed aidds shidatterinkd ytthefrewtagueous conposition cones I n contact '

C"c"

Certain of the aqueous systens of the present invention (particularly those-,"_'zl~

that are used in cutting orshap- i'ng of nmetal) can also contain at |east

.one polyol with inverge solubility-in water. Such polyols are those that 5: -

becone® | ess solubl e as tThe @ﬂgﬁ{ature of the water inctBases. They thus: -
can function as surface | icl'ty agents during cutting or working .
operations since, as R liquid is heated as a result of friction between a
met al wor kpi ece. and wor kt ool , the polyol of inverse solubility "plates our
od\%he oSurface of th morkplece thus im proving its lubricity :
characterlstlcs Thélah ous systens of the present |nvent|on can al so

i ncl ude at | east one bacte ¢c$d@u Such bactericides 10 aFé wel | known to
those of Skill in thezar and specific exanples can be found in the

af ore-menti oned McC®Rc® heon publication "Functional Mterials" under the
headi ng "Antim crobi al s" on pages 9-20 thereof. Generally, these
bactericides are water-soluble, at least to the extent to allow themto
function as bacterigldes. The aqueous systens of the present invention can

al so i nclude such ot her ™ ma e(rl as dyesf e.g., an aci{digdeen dye; water
softeners, e.g., ethylen th ne tetraacétate sodiumsalt or nitrilo
triace® c acid; odor ing 15 agents, e.g., citronella, oil of I|enon, and

the like; and ant| -foamants such as the well-known silicone anti-foam ant
antietr eZQE SRR e f g N BBt o p et ool BBt BB o 1

t enperg ture er|a g such as et hyl ene glycol and analogous

pol yoxy aI iy | & BRorP@htiifthGaniifesald6r admetocabylaidhbthibghoghicageprtsared By Radtnya d.&ukye
anount used pHobphitele premalowny fodriadegr ee of anti-freeze protection 20

desired and will be known to those of ordinary skill inthe-arttt should—
al so be noted that many of the ingredients described above for use i'n

maki ng the aqueous systens of this in/ntion are |ndustr| ﬂmllul’“ |“|h
exhi bit or confer nore than one property on such aqueous )

Thus, a single ingredient can provide several functions thereby elim nat| ng i
or reducing the need for sone other additional ingredient. Thus, for o
exanpl e, an extrerre pressure agent such as tr| butyI ti n OXI de can 25 also
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40 RO [err] 45 [err] 50 _ 2 RS or mxtures thereof
wherein [err] and R2 are each independently hydrocarbyl groups containing :
from1l to about 30 carbon atons. 5? 2. A boron-containing amne salt of a ...
di hydr ocar byl nonot hi ophosphoric a P&"ﬁ?éﬁéred by reacting a dial kyl -

phosphite of the follow ng.fornula 43 EP 0 318 511 B1
corrosion-inhibitors_tan al so be used. The corrosion-inhibitor is usually
presént in concent r akj in which they are effective in inhibiting '
corirdsion of netals mktgjﬁhpca)ﬁhe aqueous conposition @Hes in contact.
Certain of the aqueoyg,systens of the present invention (particularly those
that afe used in cutting orshap- ing of metal) can also contain at |east

one polyol V‘&tp-i vedrRigreSOI lllgtle leim;e}‘tl ihndroﬁutb gto %%%&rﬁ lerRHﬁ:a%u%:i&cQ r?at&ﬁﬁt 5
pecorme. | es o e e o ae o, oA o105
can f“”Ct'O%oﬁhﬁaﬁr}%&g%of‘%ﬁ& cAHEFbSratitidsNg cutti ng or working -
oper atjons since, ‘as the Tiquid is heated as a result of friction between a -
met al  Wor ¥ pi B Bordrébniaiink bRk saltioheithdd 6l s 1aihd 2 duriesdsremanhmibe iavinythé pénatatbier- out "
on the surfaaga of the workpiece, thus im proving its lubricity SRR
characteristics. The aqueous systens OfRR4REN present invention can also ..

i ncl ude at |weedn eacheof RERY RS areindipendSaty hydmaen. bydragarbidhaminahydregaebylvitydoxyhydsecar- t o.
t hose @f Ski iyl orihyrraxpredrasarbyiomdhydrpratiifgroupseor Bhand 84 ere hydrasarbyl gigips togqthen{pforma
af or ement i orvind inglding the nitragerrang apsionaliyauifusyphogpigrus, PryeeR) of REr@ftrganatomg, said aming o
headi ng " Ant9onteisingffjlegstone Bydrax QEN-HGOY® { her eof . General |y, these
bact eri oi gesy an6 B ol S Uikl of Alim'158Rbd i Jt Ui 8 s fincRbio oM € O
function das bacterrcides. € aqueous systens of t present 1nvention can
 al\sd i#c| gderysyedn-8dnRfing ERInG EAIE) Saim wiyeR the@mile is atiBashrietly@it@@mindy e; wat er
softeners, e.g., ethylene diamne tetraacetate sodiumsalt or nitrilo
triaceti cé.acTdporoweantaining kiningsalt 5f eitzenefiglaims 1 andg derived famsniffopen-cogipininggompesiion
and the | i keprenared bytie reattion asrfvdrocashee-Rubstiiuted rarbggyfi acidrpraiucing comeqyRd with ft feagt o 5
ant agents. aNdoatlicavalonisees Auivalpnt o} Acid-Profiyring CorRAgUsSS @ APlagine ceanteipiea a4 jpast
anti-fTeeze HQHYI9gRatprhaddo 3 pirqeen e red to use the conposition at a |ow

tenper at u&_e. TML:%E—}:& in%léﬁxnle to%imé’ o%-l'ﬁmm aifd lderﬂgdjfrmoﬂﬂgh'@nih‘ogen-containing
pol yoxyal Kyl &H-l? Siidh Yrepatedty fordiing at@Pnifdbd mtefni8id@ b REAbT of aby®edalbln-sibBE
anount used e Ear e B&d-HdUcing cdfpBing RittPdt 1e8st bbouf dnBR&EeqIM4MnE Bérle@livaltit of 8éS 1 I €d
and Wl be KifiHg ddhpbihaSet a pbiyamiindichitdining et lehdt oehydrbfen attdchddito & RiBsYefl aldmsandbe
not ed t hat nRENMndIaidlift@medigte @l £10kdn cBBpound. bed above for use in nmaking the - :
. aqueous systens of this invention are industrial products which exhibit or. -
.confer noBe Thedaronrentainingmaineypalef clgimchivhe i bﬂﬁ“%@!ﬁé@ S
‘si ngl e i ngr eleimeditedsmiTigieniq Ravide from ahout Oy Ip ahoptJA atomic gropgstions pfibgcop fof paghatgmic

roncpppypdreacied pdth thein-

Feduci #g t hePrerogign pigytrogesipthg fbespedidiadi t i onal i ngredient. Thus,.for exanple,. . . ...

an extre 5 -p'Fhe Srlcjarrpe n?agn(?nt Slé%hlt& aﬁfﬂmt‘e\(r!th érﬂne%h%% bGBF'c%oud%l r;r%'on -.
as a bact “ﬁ%'?oé’,%-abgﬁ S o o e bt dpsubHbiros ! g
di hydr ocar byl 'nono Al ophosp Jric ac d, erel n the nonot hi ophos- phoric

achd IS CRET PflbBioh 2kl drit® shiosRMbERwWBERINIEe pHBsHRi) sulidr ke and aninetarer reasted

t her eof’ wher gifdim[ae aiihe saftavhie! isalreeaftectotated miflepbametaxainpaandyy dr ocar byl gr oups

cont ai ni nq from1l to about 30 carbon atons. 55 . .
1. A boron-containing amine salt of claim 2 wherein the molar ratio of phosphite:sulfur source:amine: and

boron compound is about 1:0.4-1:0.4-1:0.5-5.

45 42, Alubricant or functional fluid composition comprising a major amount of at least one oil of lubricating vis-
cosity and a minor amount of (A) the boron-containing amine salt according to either of claims 1 and 2.

13. The lubricant composition of claim 12 wherein the composition is a lubricating oil or a grease.

" s0 14. An aqueous system comprising at least about 40% water and at least one boron-containing amine sait
according to either of claims 1 and 2.

15. The aqueous system of claim 14 when dependent upon claim 1 also containing (B) at least one soluble
nitrogen-containing composition prepared by the reaction of a hydrocarbon-substituted succinic acid-
producing compound with atleast about one-half equivalent, per equivalent of acid-producing compound,
of an amine containing at least one hydrogen attached to a nitrogen atom.

85

16. A process for the preparation of a boron-containing amine salt comprising reacting a dialkylphosphite of

. * [ L M S * ’

44



2A bor on- cont ai'ni ng amine salt of a di hydr ocar byl nonot hi ophosphoric acid
prepared by reacting a dial kyl- phosphite of the follow ng fornula

EP0318 511 Bl (1V) 5 Ep 0315 8{1'ds Wherein [err] and [err]are each

|ndependently hydrocar byl groups containing from1 to about30 carbon atoms,
a-sul fur sougc ) -am ne, and a boron conpound sel ected from boron
.Lrioxide, boﬁhﬁf‘?'?ﬂlgfﬂ@y boron aci ds,. boron anhydri des, boron anides and .
esters of boron acids. 10 3. The boron-cont ai ni ng am ne salt of either of
‘clans 1 and 2 derlve froman am ne having the general for- nula [err]
mhereig each of [errk re |ndependently hydr ogen, hydrocar byl

“am nohydr ocar byl , hydro;Khy g ar- byl or (IV)

“Hydr oxyhydr ocar byI oxybhydretar byl groups or R3 and R4 are hydrocarbyl groups
together to forma rRn§ including the nitrogen and optionally sulfur,
.phosphorus, oxygen, or other nitrogen atons, said am ne containing at | east
.one.- hyar oxyI wh:areui‘wH\@l%mpacmdeﬁﬁhemmmmwpmn@nmm tgatlott 30 éarteh atoms, 1
derived fronesfurisesest anaminelapdia rgnisgropasadaeloytbd ferri ion trig@de, BoronTilisies, boron acids,
-pbor:on- cont ai barencanbydiides, boeeh emidés and ssters of bajerpeldsn t he anmine is at | east one
‘hydr-oxy -ami ne. ‘6. The boron-containing anine salt of either of clains 1 and
2:.deri'ved froma nitrogen-containing conmposi tion prepared by the reaction
of a thrSE‘&FBB?P’é‘&'b’stl tuted car boxyl i ¢ aci d- produci ng conpound with at

575 ooy Bl éw i'P syl Shlowfpdi. hod AelifltehsaRe "

:nltrogen at ot con alnlng am ne salt of either of clains 1 and
"2"deri yed from a boron and ni t rogen-cont ai ni ng conposition prepared by
fFQrmng an acylated nitrogen internediate by reaction of a

-hydr-oear bon- substi - t%bed car-boxylic acid-produci ng conpound wth at | east
:about - one-hal f equi valent .Ppet sequi val ent of acid- 30 (1) producing '
~¢onpound, of a pol yg ne/zontalnlng at .| east one hydrogen attached to a
-ni'trogsn atom and reactlng said internediate with a boron conmpound. 8. The
‘boron=contai ning anine salt of claim7 wherein the anount of boron conpound
-f'eacted with the in- ternediate is sufficient to provide fromabout 0.1 to
.about: 10 atomi c proportions of boron for each atonmic 35 proportion of

rei¥-.t-he ami.ne and t bor on. conmpound are prereacted to forma borated.
samne . salt prior to m PGPl A8t he phosphite and sul furlIdéurce. 40 10.

ce“and anine ‘are react ed to forman anmine salt which is therafter

tj'eg wi't'h a boron conpound, 11. A boron-containing anine salt of claim?2
rein the nolar ratio of phosphite:sulfur source:am ne: and boron

npound i.s. about 1:0. 4- 1:0.4-1:0.5-5. 45 12. A lubricant or functi onal

",:flw d conposition &o (sing a rraj or amount of at |east one oil of
-rapricating vis- cosity (@) 8nor anount of (A) the bofpircontaining
“ame galt according t ther of clainms 1 and 2. 13. The | ubricant

“¢onposi tion of cl a|Fm512 vvherel n the conposition is a lubricating oil or a
-grease. 50 14. An aqueous system conprising at |east about 40% water and
=at-1-east oneodsuPemischedaver. wibetR'and Ridewsild unabhdngig wneiepndes 1 bis etwe B0 Gihlepsteffatome |

.and 2. 15. W@G&Td%mﬂmffﬁ#fwwdai m 14 when dependent upon claim 1 al so

and 2.
Brepar oy PHuibe 8 i A8 R BARAERERAlie BRRTR) s
a

pr odu0| ng corrpo east about one-hal f equival ent, per equival ent
‘of ‘aci d- produci ng corrpound of an am ne containing at Ieast one hydrogen
attached to a mtrogep atom 16. A process for the preparation of a
-her-on- Lont ai ni- ng amf s{lbt conprising reacting a dial kyl phosphite of 44
.1111111 1111111111111111 111@(;,1,}11 *C L M S

RO

(IV)

'55
: wobei R! und R? jeweils unabhéngig voneinander 1 bis etwa 30 Kohlenstoffatome enthaltende Kohlen-
wasserstoffreste sind, einer Schwefelquelle, eines Amins und einer Borverbindung, ausgewahit aus Bor-
trioxid, Borhalogeniden, Borsduren, Borsdureanhydriden, Borsaureamiden und Borsdureestern.

45
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.m.tr_egen +n-the. mt;e‘rdredl ate. 9. The boron-containing amne salt of claim?2 .

r.on- cont ai ni ig? ne salt of claim2 wherein the phosphite, sulfur o



"EP-0 318 511 Bl the following formula [err] 10 . wherein [err] and [err]
are each independently hydrocar byI groups containing from1to about 30
carbon atons, a sul fursource, Qﬁ ﬁ}q a boron conpound sel ected from
‘boron trioxide, boron halides, bor 3? boron anhydri des, boron am des
and esters of boron acids. 15 Pat ent ansprfuche 1. Borhal ti ges Ami nsalz
ei ner Di k&h| Ranbgitigsotmitssizinasitinenriihd per2psrbalismans einern Amig den aligegeinen Formel

“Monot hi ophosphor- saure gekennzel chnet i?3§fR5't!urch dl e Forrrel n 20 err

g 32650 §T’8‘rff rva ' rjé et @ng 2 e gnrqé';gr;i er-45

2 Bor F'al ti g sun ﬁs f off Qr efe%r tlc S
hal d
gl en e ‘?Je g wﬂﬁﬁr SRR e ot i %

Kohl enst ofr.f aé@m.gmnh.aéarzﬁmlans&smrn e@rnamss@reﬁrgaéﬁsremaﬁ aydsdxyldme.ﬁraa@rstoff-mn.
-Schwef gl quel I e, eines Am ns und ei ner Borverbi ndung, ausgewAhlt aus Bor-

trioxid, BorBrhaligesiniesalz nBbrAosrivaz, iHMQQMHMMPﬂSG@H*YdM$eam den und

Bor sdur ee tern 45 1111 11111_‘%]%% 'Hllll EP 0 3 1 Bl :

Elor g:lné: gen l Eé%%&ﬂ eme p . :llt |erte onsau eer T;{éhder
Wasserst offagfgrﬁg Y 'ent m,es i'g %ﬂﬁ%f

hydr oxyl hal ﬁ'o I enwasser st égMLy r oxy ox%‘%ﬁt |
. Kohl enwassger Borlfaltlges Aminsakz @éch mﬁﬁi'nﬁ:h bedkeuteﬂﬁlt@dﬁf euBBbdd-ﬁsdd Rékstoffhaltrgen Zusammen-
-Kohl enwass erstzoid heegselitdurtigBildoigeinasismienemsStickstattzwikthaspedilikds dies Ubsdtakgéindr f S
und g SZ(PJ ebenestfekbiienwassarsGiffuhstitddrte CalBhrsspwh enzeugerfiSa Merbisdung it miodistensatget’2Rqui-
“Sticks? of f at\alepteings Polyamins Rias gindéstedeein anvgih@ticksthifstorgehyndeneriiassarsieffatimresthilt,
“Hydr oxyl - ockse Aqyiveleadenfifureerretaghden Varbindupg pitlinselgeng diapssiZaisthennredyitesmiegiranc h
-1, erhalten %ﬁj‘se’WH'?ggstens ei nem Hydroxykohl enwasserstoff Am n. 10 5.
.Borhal tiggs en ein e
rydr oxyl o g rfaﬁr%'“” vt ko ki R

aus. ei ner st,hg bE‘ éﬁetnzung, hergest e urc

Unset zung ei ner e| ne enwassersto substituierte Carbonsaure erzeugende

Ver - bi ndeingBortditiges AnitbaG in@dhsAnepriéh 2] indeMQdd Ardih @Rl diSBdraBbifdahg \BFUdREMischas mit
“mM+-ndest ens edemm RABsphit indSkt Skséfafideld Mmvinga boeetienasinddl sareimgdsetktfwaidem ent hal t
pro Agai val ent der Saure erzeugenden Verbi ndun Bor hal ti ges Am nsal z

7.
-nach Ansplhciprietigendminsalz gaop Apspish 3 [pdemiasposglfh d o Srforepyeliauog oo Hiee
‘Zusammen- s cERAGNSIRER YnasselRt werday FRtPrEriRReRRmET rE SordreRirduas fogprt wird.

SStickstof 112"&0? I‘F&D/(rﬂ%laﬂétnﬁ& AREGdh IBRIZAAD Fhoele Velnahs Vo Phasphit; Sohwefelqull:

“kohl envassergfp! éﬁbﬁ&rh.&&ﬂn§5&v§1%1 SGsL5 ¢ €F zeugende Ver
zmindesfens etwa 1/2 Aqul - val ent sines Pol yam ns, das

~wi-ndest eng2. eSchmiafmittl Bdeblunktloadiie fFfu&trgka'tsgebmmdeetam \ifosdnd bioé ﬁmmmeedet herigé
~pro Aqui val enitdestens efi@asiOie vavszigoigrmadidskosifitrubd ekthgadngena tehdemert (Al deg bdiheliges Ami-
ZW schenpr odhg#it gegh Hmerprtsh teder Bor ver bi ndung. 8. Borhal tiges Am nsal z nach
An‘s.p'r o h Z 3 6|e Sc(amlerml{te zugéenrl] e%secllzeulrlg nac{r X%Ert&l:hnﬂﬁg gér die 2t1esanq1mgnsg§unr;‘g %i\lllmsghc r?enl)] ere(l?-
-fett ist.

14. Walriges System, umfassend mindestens etwa 40 % Wasser und mindestens ein borhaltiges Aminsalz
nach Anspruch 1 oder 2.

45
15. Wafriges System nach Anspruch 14, das, wenn es sich auf Anspruch 1 bezieht, ebenfalls (B) mindestens
eine l6sliche stickstoffhaltige Zusammensetzung enthait, hergestellt durch Umsetzung einer eine kohlen-
wasserstoffsubstituierte Bernsteinsdure erzeugende Verbindung mit mindestens etwa 1/2 Aquivalent ei-
nes Amins, das mindestens ein an ein Stickstoffatom gebundenes Wasserstoffatom enthalt, pro
50 Aquivalent der Saure erzeugenden Verbindung.

16. Verfahren zur Herstellung eines borhaltigen Aminsalzes, umfassend die Umsetzung eines Dialkylphos-
phits der Formel

55
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25 - dukt ungesetzt wird, ausreichend ist, urn etwa 0,1 bis etwa 10
“Atonteile Bar fur jedes Atonteil Stickstoff in dem Zwi schenprodukt zur
sVerfugung zu stellen. 9. Borhalt ﬁ?%%al z nach Anspruch 2, in dem das
Anmin und di e Borverbi ndung vor dem en mt dem Phosphit und der S
. Schwef el quel | e zu ei nem borl erten Anminsal z vorungeset zt werden. 30 10.
_» Barhal t.i ges Am nsal z nach Anspruch 2, in dem das Phosphit, die
Schyef el quel | e -und lezﬁs Amin zur Bil dung ei nes Am nsal zes ungesetzt vverden
das @anschlieliend mt e\'lep (Bpgver bi ndung boriert wrd. (k) Borhal tiges
A nsal z nach Anspruch 27 in dem das nolare VerhAl tnis von Phosphit;
“Schnef el quel | e: Amfh0und Bor ver bi ndung etwa 1:0,4-1:0,4-1:0,5-5 ist. 12
‘Schm ermttel oder funktionelle Flurssl gkei't szusamrenset zung unf assend ei ne -

_uberwi egendg, NG GndT &Haﬁhaﬁ é‘#‘o’ﬁe.ﬂnﬁer\‘i% otk B0 KR hibbBifatiing Kitialtbridk Korléh- €i.ne . .
geringer e Mgd& ffeste/dind, ueiteJ8hbs Ains ukifSefle?Boivbrtind Ay fishewanifaue B6r: 2

40 13, Die rRxIATBE o Eﬁ@n%ﬁ@ﬁ@&@i%ﬁ@dﬂtﬁﬁ IBoRBGPdMidEA uAdBorsaresltdrn.di €
Zusammenset zung ein Schrnler6l oder -fett ist. 14. VBriges System’

-unf-assend m ndestens etwa 40 % Wasser und m ndestens ein borhaltiges

- Am nsal z ReveRdieadgnsuch 1 oder 2. 45 15. Wi~riges System nach Anspruch 14
das, wenn es sich auf Anspruch 1 bezieht, ebenfalls (B) m ndestens eine-
R osl i ohe st | Wkstddniifeabrifergent ubaeiwreside EWO@’M‘MM"IOPI‘T@P&E'SY%P#'F legyp! Cagide.

‘Unset zung ei manpthigphivephietdul est carppisisdnac lepformulgst i t ui ert e Ber nst ei nsaur e :

er zeugende Ver bi ndung mt mindestens etwa 1/2 Aquivalent ei- nes Anmins, das

m ndestens ein an e m Sti ckst of f at om gebundenes Wasser st of f at om ent halt

pro 50 Aqui val der Saure erzeugenden Verbi ndung. 16. Verfahren zur

;.He*#te’-?l ung eines borh Fel® )EH nsal zes, unfassend di e ket zung eines .

Di al kyI phos- phits «F); 55 46 1111111112111121211211212111112 * C L
SV ST EP0318511 Bl R 0 (1V) [err] wobei R und R2 jeweils, BT
. ‘unabhangi g vonei nander | bis etwa 30 Kohl enst of f at one ent hal t ende Kohl en-._

‘wasserstoffreste si nd, einer Schwefel quelle, eines Anmns und’ einer

Bor ver bi ndung, ausgg ihit aus Bor- 10 | trioxid, Borhal ogeniden,

-Bor sauren, Borsaur eanfiydxden, Borsaureamn den und Bor siureestern. )
~ ... Revendications 15 1. Un S)®Ptm ne renfermant du bor el Xjun- aci de LR R
;;di hydr ocar byl - nonot RRgpttosphof i que, dans. equel |'aclde s
Apnot hbophosphori que est caracterise par les formules 20. :
‘ferr] 25 30 R (Ill) RS ou bien des nel anges de ceux-ci, dans Iesquels Rl_

et~ R2-repr6sent ent clhacun i ndependamrent des-grou- 40 .- pas L
“hydr ocar byl e renf en de 1 Aenviron 30 atorres de car bone 2. Un sel 7 7
~dlLam.ne renfermant du bo € fio ﬂ aC| de di'hydrocar byl - g&?&?phosphoﬂ que,” - - i
‘pr.6par¥ en falsant r26a un pho mul e. sui vant.e.. - .

sphite de di al kyle de I
Lerr] e

' . \\_/ . ou b|en des mélanges de ceux-ci, dans lesquels R1 et R? représentent chacun, mdépendamment des grou- )
40 pes hydrocarbyle renfermant de 1 & environ 30 atomes de carbone.

2. Un sel d'amine renfermant du bore d'un acide d|hydrocarbyl-monothiophosphorique, préparé en faisant
réagir un phosphite de dialkyle de la formule suivante

RIO

~
220 ~

P(O)H | : (IV)

dans laquelle R et R2 représentent chacun, indépendamment, des groupes hydrocarbyle renfermant de

1 a environ 30 atomes de carbone, une source de soufre, une amine et un composé du bore choisi parmi

_ le trioxide du bore, les halogénures de bore, les acides du bore, les anhydndes du, bore, les amides du

s5 - bore ainsi que les esters des acides du bore.

3. 'Le sel d’amine renfermant du bore selon 'une quelconque des revendications 1et2, dénvé d’une amine

yant la formule générale
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50 dans laquelle R et R2 repr6sentent chacun, ‘i ndépendanment, des groupes -~
<hydrocarbyl e renfermant .de 1 A environ 30 atones de car bone,. une: source-de - -
soufre, une ami ne et un conpos6 di bgﬁg @ﬂg'si'parni'le trioxide du bore, -

| es hal og6nures de bore, |es acrd B | es anhydrides du bore, les
“aiti des du bore ainsi quo | es esters des acides du bore. 3. Le sel d'anine
lrenfernant du bore sel on I une ueIcon gR8*Rf¥s revendi cations 1 et 2, ddrrve

d' une .ami ne "ef' °hP %[?%“te“t 'El’pﬂ'dS'TBe”s‘iel'" %ﬁ@%ﬂ?

"il éqﬁel le ch E td 1:5 yle hydr t e, oy bi Pge e,
des_gr qupes | %e:t%r‘rsr ey %fegr "r:::,:ﬂsz 7 u@r@c&?ﬁm il
'-'hydroxyhydro F cq; Qoofz _
"’ﬁydrocar byl e or rrer conj 0| nterrent un cycl e conport ant de | "azote
6t le5 4 Le seﬁ&&nllﬁﬁ'&ﬁ&ﬁ%nt dtlboré @u 15 FefendiditioR 1AM A'a€ moiflCurle @MnE BRoxFHYdrocar-

" autres at opgase. d' azot'e, 'l adite am ne renfermant au noins un groupe
hydroxy e ou NNH 4. Le sel d' amine renfermant du bore de | a revendication
1,...deriv65d" krsehianmias rarfermantion &orp glefle sevprricatiosdasians lsgue] kaming@stzu mojss yae hygroami ne

_._renf er mant. dﬂf"'%re de la revendr cat [ on 2, dans lequel |'am ne est au noi.ns
-.une hydrO)éy E‘ Pdeamme nfeli‘ an%gubo e S€ fer revgndlcgt%os% &9' nvédu
“quel conque’ dg@on e g‘l lf‘érémant

R0t uf b &e&r!&
de | ' awote, Wb&ﬂﬁ‘i&@hyﬁn‘% r@aln§ % Méé &QQAIR A chiflpdd bb Guisant

‘car boxyl i quegdtacide, d'une polyarii Mﬁt'aglﬂ\o ¥d|'i Fyfdrd '?i§é FibimeazdiR)! Ms enviTon
112 6qui val'ent, par 6quivalent du conpos6 produl sant de |'acide, d' une

pol yam ne7s eldserdamirte renfermiait disboterselnyitinegusivengiié des rederidicatiopsrbet &, dédvétdiane Gompo-Le

_sel . d'am ne sitonfenfermant dedazolzet du bowl poépaiée enméaligantirduermédiaig@zoté asyié enfaisant ibegirs |

e, -Yeri veuncompesé prmdieant ui adde sarbeniiaus fravhstiution hydresaronstayer dymains quyiBpARee
“en’ F'edl i sant éayialenitray dauivalent dpcompenéproguisantl'aside. (dapeegiyaming ?gfefma"La‘W‘m"sZ'O hy-
“tin” conpose 'pHreAne Sdungloma diagate: ebanRieY] rpagllediinterpidiairg Fref WPOmPRE Gk B Bons

“avec au’ gl NS, S Aol Y A48 iion 2 s R Rl S or BUPRSS
~produi gant. 'i@ssré; 'EE’ e r e our i ot :B%m}ﬂ'Qn [BlopdidasRin | Xe -

aoma qlﬁ;@élﬁh’e rtﬁgqu % SHidht aﬁrﬁﬁgldﬁz £|.dt£}FnG&.£IB lalre avec un
. -=.du -d-am ne renfermant du bore solon | a

: -c’m 10 riﬂewetdﬁmr@e-atom - ques de bore pour chaque proportion atom que
zot'e. d Jr#;]te medi ai r e ren erma giu bor% afl on. .-
Levend snet - éa'% ‘?“‘1" ?8@2'5 %é SO S Ae e
E.au pr e fif goneT _-? °8’n'?’r‘“°[r‘ﬁ' s§ aming, o 5% B AU Yo MR AL EN 5
.e.phospoﬁelte et <8 la source de soufre. -10.. Le sel d amne e
3 r‘ﬁant“ dim Japd'ﬁmm%nﬁé}mlaﬁ dii 836 8ibin SerbieRfication ;.d ddhs |eh&14mdeéppérﬂn&m%9 bﬁJsﬁute da
A€ SO4bluice dedoutie: Aifting Rt SoMipbssilu Borde$t@R@VIren PO4A:0karEe. un sel d' ami ne

= 3t:, par la suite, borate avec un conpose du --;.>: *~ -bore.-- 11.
GRSl d A% Yne compsitiemiubrifiante ousierfiside tonesiannieEcompartantdine guantih prgpondésante d'auorirts | e
-gppor ;0 ol aine Bullg de yiseagif brifiante styne quantiieplusdaible de (Alapel d'amiae repfesimanteis bereisalndr e
est ~denvi r difnedugioonaye dessevendipatipng 1et2 > ne conposition lubriflante ou de
urde fopgcti [

il e de o qeangangRinS e iDIRR |, il R BRUARO A F oy Dby it

e am ne- renfermant du bore selon |I'une quel conque des revendi cations | et
w2 &3, 14. aumﬁmﬁsamenmmmham Bu Asiis 0% @’ ehwet Benichndiin 64 Hrarbine rbnferthantiu baesskinl e
“Jas corrposrt|Imnemtoonqueddsmevlemﬂdatidnsnémante ou une graisse. 45 14. Un systene
~agueux conportant au noins 40% d' eau et au noins un sel d'am ne renfernmant
.du; bore . si oH-?sYs““E?r‘Fé“ﬂ? @ﬂ'?:'@ ﬂ'éa"ﬂ'e‘f;‘ 'P'é%"e"t‘iﬂi“i?&'i“idﬁﬁée"P"dé’P“%1 rgnfermant également
_Lesyst erreaqu h IS ne é@ grman §R9ir|un composé pro-

-revend? ISR up @ "’B'H% 'E’ 1675 qf"i"% 838 Eath|
Fairar fiont Sg'erfdamp@s %%‘fé"éa i ?s"@@ﬂ?"emﬁwﬁ %m%fzf#rfﬁ@&’g Jofelainsos <,

HdiliFsant un acl 388 succi nt que A substitution hydrocarbons avec au noins

TERVI T ON 1A Gfphbcsdd poiilla pragarliid'an sel d'ariHle@atiterflnt BOSBRS afls REAISH BiEBIgir IR dialkyl
C'I.FL@* d' u;nﬁspam:mafo&dﬁieesrum au moins un hydrogene fixe A un atorme ....
d' azote. -
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.16, __Un procede pour la preparatlon dun sel d' amne renfermant du bore,
"ﬁquans ‘lequel on fait reagir un dialkyl- : -55 phosphlte de la formle
vante- - EP 0 318 511 1 dans | apyehssiiy et R2 représentent chacun, -
-ependam*rent des groupes hydrocarbyle renfermant de | a environ 30 atorres.
‘tar bone, une source de soufre, une amine et un conpose du bore choisi =~ = .
rm ¥ 0" - le trigxide de bore, |es hal ogenures du bore, |es acides du

Ies anhydri de®& @u. bore, |les amides du bore et |les esters des acides

1520 25 ... > p (oAb 55 (IV)

dans laquelle R! et R2 représentent chacun, indépendamment des groupes hydrocarbyle renfermant de

1 & environ 30 atomes de carbone, une source de soufre, une amine et un composé du bore chois! parmi

le trioxide de bore, les halogénures du bore, les acides du bore, les anhydrides du bore, les amldes du
~ bore et les esters des acides du bore.
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