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BORATED BASI C METAL SALT AND O L COVPOSI TI ON CONTAI NI NG | T Thi-s i nvention
relates to a borated basic netal salt, to its preparation d tovan oil
conposition, preferably a lubricating oil conposition or aﬁdn‘qe‘ﬂnt Rat &.or a
fuel, containing it. Borated basic calciumsalts prepared by contacting a
bach cal ci um.petrol eum sul phonate with boric acid are known from USA
pateat peC|f|cat|on 3,829, 381. The trezi ment with boric acid i nproves the

N\ properties of these netallic detergents .in |lubricating oils and
fuel o has now been found that the treatnent with certain boron

colip of a special class of netallic detergents unexpectedly inprgves
t heé /-year properties of oils such as lubricating oils, in particular of
engNoe oi/ls, especially as to wear of cans and tappets. The beari ng

corr ost properties are inproved as well. Therefore this invention rel ates
to an oil-soluble reaction product of an oil-soluble basic al kaline earth
metal salt of an organic acid, selected fromthe group of carboxylic acids

and al kyl -substituted phenol i C‘Eoﬁwgggﬁ: MRS, aAPST A conpound sel ect ed

fromthe group of a boric aci [err nd esters of a boric acid and
al cohol s,. preferably [err} al %@Wﬂ kal i ne earth netal

(e.g. C_al.ci um or magnesi um sal ts of organic acids are descr_i bed in e.g.

ot eparat | on' et hod TF PRESETLFTiRtes Rl PPEYAS ety ey FRLT 8t ont

speci ficati on ¥8&6 ptréparation amd Epdmpu.kcbm@bs'stiane Me:cahiugaesi um and

32: g'sumesg' ts ﬂﬁbﬁéﬂ@iﬂ?ﬁ&f RirpdSi AR &P P Rbhédritkate S é"fﬁléi,sa' lceylic
containing it. L

Borated basic calcium salts prepared by contacting a basic
calcium petroleum sulphonate with boric acid are known from USA
patent specificaticn 3,829,381. The treatment with boric acid.
improves the anti-rust propert:\.es of these metallic detergents
in lubricating oils and fuels.

It has now been found that the treatment with certain boron
campounds of:- a special class of metallic detergents unexpectedly
improves the anti-wear propert:.es of oils such as lubricating
oils, in particular of engine oils, especially as to wear of
cams and tappets. The bearing corrosion properties are improved
as well.

Therefore this invention relates to an oil-soluble reaction
. product of an oil-soluble basic alkaline earth metal salt of an
organic acid, selected from the group of carboxylic acids and
alkyl-substituted phenolic campounds, and a boron compound
selected from the group of a boric acid, 3203 and esters of a
boric acid and alcohols, preferably Cl_ 4 alkanols. .

Suitable basic alkaline earth metal (e.g. calcium or
magnesium) salts of organic acids are described in e.g. British
patent specifications 1,137,819 and 1,146,925 and a suitable
preparation method for these salts is described in e.g. British
‘patent specification 786,167.




[err] alkyl sali cylic acids. Preferred boron conpounds are ortho boric-4ci d
[err].5 and neta boric aC|d[err] Tetra boric acid [err] can al sof be

used. The present  products are preferably prepared by after boration,| i.§g.
by reacting the basic netal salt, the basicity of which-has preferablly Hee
obt ai ned by carbonating with [err] or 10 a-comrcentrate thereof in eNg.
‘mineral lubricating oil, with the_boron conpound e.g. as a powder or as- a
slurry in e.g. xylene ﬁ%f@rﬁe%(ﬂa&ﬁ@?elbﬁ%ﬁ mageR ium andt@lcumrsaizts,urcé of

al cohok~and water, - AcH@d waAt; cﬁi Y :. .
u&eﬁita in a? JF teg&ﬁ&\éﬁ% E.g.

xyl ene\pgr a m neral é(ln Ko] at . ow or high atures
at a teperature betTea ﬁg[“@’ ef-, nornal - or over-pressure,

preferably at reflux tquﬁerredebommmnﬁsome:' ormbohcgacma(%wé) -wat er
when a vol atil e5sol y@gn {ml_# H@&% h met al
between 0.1 and 10, I n a’sui € reac 02)‘ co60 bgﬂcoFc%k&Z%ed«gssary '
depressuri zi ng, ren??ﬂ wed.ds, e.qg. by f||- tration or

centrifugation, and eva«n% Bﬁ,d(@h:g eYﬁB'.’%y gi'%]&reﬁ

-reaction products qf this |nveni,yon I n¢l udLn xt thereo cat;%
“incorporated in oil £r9n 125‘“#‘@& i HRp bppicity of
conposi tions or commrmegrﬁeréb &eeﬂ K@?&ec@ &r in

0
based on t he v ght %@%&?%%88%3,125 3&#5“' g S < %5 "
whi ch the additi vesthsf beran compRod, exgntasa ptavdeheolaaseal sluctyida eof. only
Ubr] ati ng of I's. et aPe. ST as S eR e L e pPaL Q’ﬁ@?f&’“%ﬂé syLPEEt.C |
oi d&*i ncl udi ng dib @‘% aﬁdéﬁt@Fs &g hit@ 8PLlVERg) Hgach -
carbonate esters, EvaE! e.65x§léne b2 #adnat£d lbuﬂdaiﬁi@w at low or high

15 te_:perabares, e.g. at a temperature between 20 and 200 °C, at
under-, normal- or over-pressure, preferably at reflux .
temperature with azeotropic removal of reaction water when a
volatile solvent is used, at a mole ratio boron:alkaline earth
metal between 0.1 and 10, in a suitable reactor, cooling, 'if

20  necessary depressurizing, removing any solids, e.g. by fil-
tration or centrifugation, and evaporat:.ng the volat:.le solvent,
if present.

The reaction products of this invention including mixtures
. thereof can be incorporated in oil compositions, in particular
\/ 25 lubricating oil campositions or concentrates or fuels, ey.,
autamotive crankcase oils, in concentrations within the ra:fge of
0.001 to 65, in particular 0.1 to 15 %wbasedonthewelghtof
the total compositions. .

_ The lubricating oils to which the add:.twes of the in-

30  vention can be added include not only mineral lubricating oils,
but synthetic oils also. 5ynthet1c hydrocarbon lubr:.cat:.ng oils
may also be employed, as well as non-hydrocarbon synthet:.c oils
J.ncludmg d:Lbasm acid esters such as di-2-ethyl-hexyl sebacate,

carbonate esters, phosphate esters, halogenated hydrocarbons,




-3- polysilicones, polyglycols, glycol esters such as [err] oxo. acid
diesters of tetraethylene glycol, etc. Mxtures of these.,oils, in:
particular of mneral lubriting oils, including hydro-" genated oils, ‘and
hetic licating oils, can also be used. 5 When used in gasoline
el oil, e.g., di esel fuel, etc., then_upually 0.001 to 0.5 %v, based

he Wei ght of the total cap05|t|on of the reaction product wll be used.
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pol yi sobut yl ene, é&b&&aabm@dﬁsmeagn N8sta 68/ sw qfobaid :each:.ont her
net al - cont ai ni ng detergents,
products of am _ne%rwﬂ' Hﬁlﬂe’?}%’
be present. 26 lubmcahagl oilonare rpreparesd fop rease|
Exanpl es. Exanpl e 1 Prenspalidiie olmRRielsth B alllqobs GilAhtso Be5 |1t er

round- bott.om fl ask equi pped W t herm)cou | e, Dean and St ar k
apparatus and a spyesedt. \iaslydingedves -t FOWHEO Mﬁgﬁ' ERHTRRRyl Wy

sallicylate (7.3 eg.qg.\oleireasl @hé@@witzﬁ):)dﬂﬂﬁoﬁﬁ&mtw enticxifsmys
hedting to about s@rg phenyl-alpha-naphfyl—amm, bis-phenols such as
15 4 4'-methyla1e bis (3,6-di-tert-butylphencl), viscosity index.
mprcvers, such as hyd:rogenated (co) polymers of conjugated
dienes and opticnally styrene, ethylene-higher olef':.n copo-
lymers, polymethylacrylates, polyischutylene, and the like as
_-'wellasashlessdlspersants,suchasreactlmpro&ctsof '
20  polyiscbutylene, maleic anhydride and amines and/or polyols, or
- other metal-containing detergents, such as overbased metal
sal:.cylates.
Reaction products of amines, formaldehyde and alkyl phenols
(Mannich ‘bases) can also be present.
, 25 The mvmt:.on is furtner 1llustrated by the following
- ' Examples.
- | Example 1
Preparation of borated basic Mg salicylate.
A5 liter rcmd-bottcm flask equ:.pped with a themocouple,
_ 30 Dean and Stark apparatus and a stirrer was filled with 1000 g of
a basic c14-18 alkyl Mg salicylate (7.3 eg. Mg/eq. acid
(product A)) and 1900 g xylene. After heating to about 120 °c
235 g H3BO was added (carefully to avoid excessive foaming).
Mole ratio B/Mg 1.29. Then the ‘temperature was gradually

D
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235 g [err] was added (carefully to avoid- excesswe f oam ng) Nble rati
B/My 1.29. Then the tenperature was gradually . - 4 - increased furgifer to .
145 C Whlleeotropl cally reving the.reaction water.-This took about /1. 5 b o

The product was then freed from sol vent by st ppi ng in vacuo. (Proquct:
5 (1040 g). Product B coptained 7 & v’)@éleq acid,, 6

B, mole ratio B/I\/g‘{'cﬁe?ﬁeégiﬁbﬁﬂ% %%%90 %@%ﬁ?@?&éﬁ%%‘\?
bor at'ed._basi c My sefeacf;a’lcmtwteto This toolb@bBéutkd.%\H eﬁ&mwh:.d&lﬂekgxﬁn‘as

concenfrate of Pr OQHFE ?E:ﬁ %%@&:\:?? )ﬁféﬁ{'&f
m xed and heated to er%o | n-a reac or a&lﬁ wer e d'os%%i he

reactor in 1 h 15 fromi soheant; By steippisg iR yaseed d
The tenperaturg vvaqlomrgqased to 130 and then to 140 Gin 1 h and 2 h 20

mn total time resp. The pressure was taln 1 o I ess The
heating was then di scorffoRHEH "ﬁ*@e‘??ag le%régg Fzéﬁml%ég

20 The reacByrmoles ratid 8/Mg d. eoug%aog conwatsizh 90 $)and any solids
still present were \éeg by centrifugat The xylene was.renoved by f

| asing at 170- [err%—trogen stripping was used to adjust the flash

poi nt. 5000 kg of concemeparatioh ¢f baratedpbasic Ny Sﬂi-ﬂ-ﬁ‘-’!‘lﬂtate ( Product 25

C) in the oil 1¢ere obt %d@@dkgyﬁ}l&aé?‘éﬂ&% b%@&oﬂt&*’ﬂ&hﬁ ¢ pedduct A
concentrate) 7.5 e% mleg &r:.catmg oi/fv(z %v?oil)%vwege a‘_%tlo B/I\/gol 1.
o . 95 °C in a reactor. . _ '
N 11050 kg H,B0, were dosed into the reactor in 1 h 15 min
as powder and then the reactor was sealed.
15 ~The temperature was increased to 130 and then to 140 °C in

1hand2h20m1ntotaltmeresp Thepresmrewasmamtamed
at 1 bar overpressure.
The heating was then discontinued and the reactor de-
pressurized during 1 h. _ ' _
20 - The reactor was cooled to 60 °C in about 25 min and any
- solids still present were removed by centrifugaﬁim.
The xylene was removed by flashmg at 170-180 °C and
nitrogen stripping was used to adjust the flash po:.nt.
. 5000 kg of concentrate of borated basic Mg sallcylate (Product
- 25 () in the oil were cbtained. This concentrate contained (based
S - on concentrate) 7.5 eq. Mg/eq. acid, 6.7 %w Mg, 3.4 %w B, mole
ratio B/Mg 1.1.



- 5. TESTS 1. The foIIovm ng formul ati ons were tested, the fi(nalo for-
13ns being '15W40 oils. | 1 Conponent '

S TAY %v Basic Ca salicylate ' . 2.3 ,2.3 Product A

1{ 0} - Product C - '1.15 Commer ci al
additive) package 5.9 5.9 Bal ance HVL ninerial |ubricati ng oil

Fo | atn on | contained a non-borated basi ¢ §/g salicylate. Formulationll
was aceording to i nvention. 5 CFC L38 perfommce (ASIM STP 509A, :
part:1V). The Cu/ aring weight loss 'is represented in Table |I. TABLE.:1
[ I - 1. APe/ 85110RiNg fomnalatdons were tested, the final for- s

limt* Bearing wejgidy % -Ai1s 14.7 40 max: *(conbining -
di esel with gasoline ehﬁ?ne gaespor mance) (APl Anerican Petrol eun
Institute). This Table shows the very | ow bearll'flg wei gh#¥] oss of 10

formul ation |1 acccg&Fagaﬂp the invention. 2. Tke foll ogeng fonml ations
were tested, the fina f(;éisggu tlons bei ng 15\/!450 0|Is2 3 - 6- Component
3 .

oW 2.3
. 1.0 -
, Product c_ B - 1.15
Commercial additive package 5.9 5.9

. lubr:.ca.ta.ng o:.l : _ :
B : . .- Formalation I contamed a non—borated bas:.c Mg sallcylate. \/
e Fonmlat:.on II was accord:.ng to the invention. - :
5 CR:L38perfo:mance(AS'.IMS!:PSO9A,partm B
The Cu/Pb bearing weight loss is represented in Table I.

- | I oI API/SF/CD
Formalation. . o ©0 7 limiek
Bear:.ng weight loss, mg 6.8 14.7 40 mex.

B

*(carbmmg diesel with gasoline engine perfomance) (API u
American Petroleum Institute). _
_ This Table shows the very low bearing weight loss of
10 formulation II according to the invention. |
2. The following formilations were tested, the final for- -
malations being 15W/40 oils. '

-



Product A - 0. 95 . - Product C

1.11 Copmer ci aI addi ti ve package, R 7.62 4
Z 62 Balance HVI mineral lubricating oil Fornulation Il containe .
non-borated My salicylate. Fornul-ation |V was according to the in n.'
M5 Sequence |11 D performance. This nethgd describes an engi ne teskl :
procedure for evaluating inter alia efgPrié wear of engine oils. The results
are represented in Table Il. TABLE Il I1] TIT IV API / SF/ CD
For mul-ation .. Climits NExi mum cam

wear,. wm 0. 30mponept? 0.662 4.37 0.122 0.1%2 0.20 nax ¥werage cam

wear, nmm 0. 1basi® cbB4alidy38te 0.435 0.065 0.965 0.10 may Fhis table
agai n shows the verﬁ/ | qw wear of formula IV according to the |nvent|on

This was obtain héut a substantial change in9¢3%e cleanliness
properties. ExarBrodud: Erepar ation of borated basic-nmagnesi um al ky!
salicylate V\A'thd%&g::g fqﬁ - A3 litge.yound-botto flask
equi pped with a thernocouple #Deaﬁaan(?eSt ar k appar?ﬂ s and a st'i S
| oaded with 113 BglareehBVBoric acid and 500 g xyl ene. The boric aci d is

converted into- rﬁh@rglog_{,pn_@gtg,d;hj]eatl ng and renoving the reaction water 5
by azeotropic distillation.,in about 1.5 h. After coollng to 70 C 500 g of

the same concentrat & BMiatdon ?Fﬁ'g"ﬁ%%q @nfon-borated Mg salicylate.
Formulation IV was accordmg to the invention.

MS Sequence III D performance
- This method describes an engine test procedure for

evaluating inter alia engine wear of engine oils.
The results are represented in Table II.
TARLE II
IIT IV ' API/SF/CD

Formulation ' limits

Maximum cam :

wear, mm 0.375 0.412 0.662 4.37 0.122 0.152 0.20 max

Average cam ' '

wear, mm 0.16 0.187 0.38 0.435 0.065 0.065 0.10 max
{ . ' '
o/

This table again shows the very low wear of formula IV
according to the invention. This was obtained without a
substantial change in the cleanliness properties.

Example 3

Preparation of borated basic magnesium alkyl salicylate

with meta boric acid.



co t-éh"t' are heated to [err] and then kept at th| S terrperature for an
-addilt {lynal 3 h. After 10 cooling to roomtenperature the reaction mxture
i s\cent|r] fuged and the solvent is renoved in vacuo. The product contains

3. 4 5 and -6. 05 %v My. Exanple 4 Preparatien_of borated basic .calcium
al k oAicylate 15 A3I|treround bottom f | ask equped wth a

t her nrocoupl e, Dean an EI!‘EJ C@th%écjﬁg 0 g'
of a concentrate of a%a& c Cl4 Cl18 aI kyI sal | q Eg n‘&l ubr| catl n3g 2 -5
(product D) with Pran 390 3Ky aRRRERes and g iJ

netal ratio = 7.9cgtho BakmacadlaiﬁAsoerg ayllhrte ome)boﬁﬂea@mﬂsaa&nﬁéned -
o9 SO U1 Ok s yhea RO B Wlielsy Shat Hlpitiod 160 SRl e
orthoboric acid i . ar i's
then 0.63. Thér eabyezzeoteopisngbstitliatidns igrahdusl 146 hnokﬂ;asecbctldnngO‘ZB -
while the reaction ' . This takes
wa%g#yu%]e re‘&ﬁc&&ﬁ%@%ﬁ‘%ﬂé gné%i _

about '1.5 h. Subsegue actor_contents are on netal gauze
and after cool i ngaikelsadicyiads is a@éﬁ@ﬁsfﬂéﬁilﬂm -any residual solids

present. Finally the >Bibeaguen®], @?vg&mvmgl&erW|ﬂgmomceaﬁdat e
VGKoM g and 15 iR Rk ”581% ettt hbn B et Flona " H phest )
wi t h hi gher aﬂnunbsom;)tbmimrtmmaﬂm(ﬂ)wmc&@ nixtuer b9 aeptci fubed
-shown -in-35 - talghg tHe solvent Ps re-tra\%dezhlx}acuo The product contains 3.4 %w
B and 6.05 %w Mg. ' o | o o
& Exaple 4 S S . u’
| Preparation of borated basic calcium alkylsalicylate. |
15 A 3 litre round-bottom flask equipped with a thermocouple,
' DeanandStarkapparatﬁsandastirrerislcadedwithSOOg .
of a concentrate of a basic Cl 4'cls alkylsalicylate in
lubr:.catmg oil (product D) with the follom.ng analys:.s.-'
: = 286 Mg KOH/g .
20 meta.l ratio = 7.9 eq. Ca/eq. acid
o After addition of 500 g xylene the resulting solut:.cn is heated
to 95 °C while stirring. Then 50 g of orthoboric acid is added. -
The B/Ca molar ratio in the reaction mixture is then 0.63.
Thereafter the temperature is gradually increased to 145 °c, S
- - 25 while the reaction water is removed by azeotropic distillation. U
= _ This takes about 1.5 h. Subseque:rtlythereactorcontentsare
' filtered on netal gauze and after cooling the solution is
- centrifuged to remove any residual solids present. Fmally the
_ xylene is removed in vacuo. Theresult:.ng cencentrate is
30 analysed to contain 9.27 % Ca, equ:.valent with a TBN of 260
MgKoH/g and 1.8 %w B.
Examples 5-8 L
Us:.ng the procedure of example 4 but with h:l.gher amounts of
orthoberic acid examples 5-8 were prepared, also shown in
35 table III.




Exanple. B/ Ca , Product anal ysis intake

C B nolar rati.o fFatio ~content. content product D 0
7.9- ©.1002 ¢ 04 . 0.63 8.0 :
1.8-5 - " 1. 27 8.0 8.74 2.9 6 '
1.90 8.0 8. 29 4.0 7= 8 = - 2.53 .0
7.88 4.8 8 4.02 ' 7.8. 7. 05 '

Preparation of a borated basic cal ci um napht henate Exactly accordi ng
exanple 4, but usi ng a 0.5 liter round-boigps fixask, a borated basic

. calci umnapht henat made ‘5 sing 1007g or g concentrate of a basic
cal ci um napht henat ?ubrl caﬁ/gﬁ oil with the g‘?“%\/\ﬂ?gl Hal ysis: TEN:=

238 ng KOH g netal ratio = 8. 4intgke Ca/ eq. acimetall0 g xyl@ne and B3 g

ort hoboric acid. The resulti NG i9P qg@}' ate’'1 ont ai 3 and
3.1 %wv-B. The netal nolar ratio was whi cgmln | cat eg&ft%“? t#‘ product
| ost sonme calciumduring the preparation 0 - CIAING® QO Bwso|luble
“reaction product ofrA8ceif - sol ubpe basic al kalg ge earthgetal sapt of an

organi c acid, selected fromthe up of carboxylic acid
al kyl - substltut ed pﬁenol I C corrpoﬂ %% and a bcﬁ%n corrpou?snﬁsel ected from

the group of a bori @ acid, B203 a2®? esters of g oboric acd.d4and akcwhol s. 2.
Product accordi ng t% claim1l, vvhgrg\d n the al kad |0ne eart I"h %t al i 1. 6ragne5| um
or cal cium

7 2,53 8.0 7.88 4.8
o 8 4,02 7.8 7.05 6.4
Example 9

Preparation of a borated basic calcium naph%enate.
Exactly according to example 4, but using a 0.5 liter
round~-bottom flask, a borated basic calcium naphthenate is made
5 using 100 g of a concentrate of a basic calcium napht‘%.nate in
lubricating oil with the followmg analysis:
TEN = 238 mg KOH/g _
metal ratio = 8.4 eg. Ca/eq. acid
100 g xylene and 33 g orthaboric acid. The resulting concentrate
10  contains 6.33 % w Ca and 3.1 %w B. The metal molar ratio was 6.5
(o which indicates that the product lost same calcium during the
\/‘ . preparat:.on : : i




3. Product according to claim1 or 2, mherein anic acid is an al kyl
salicyli'c acid. 4. Product according to claim Di"ﬁﬂﬁﬁun "r&u | Ky
salicyclic acid is a [err]al kyl salicylic acid. ording to
any gne of clainms 1-4, wherein the boric acid is [err] or [err]m6. Pr oduct
accgrdrQg to any one of clains-1-5, wherein the nole ratio boron:al kal i ne
earft h al is between 0.1 and 10. 7.- gRroduct according to claim1,

tally as hereinbefore described with special reference to the

8. Process for the preparati GhAIMS a product according to any. ene

of e 1-7, comyiist ?ﬂfﬂ ax[%a{c@ cagp'agy[% phig. 0i | -sol n;bfe
basi ¢ al kal i ne lgar sal t o?o E’ organlag aci l%flé]ocess accor di ng
to claims8, wherei rﬁlﬂqﬂéﬂi% FTEF%J- &ALt ifd 2B ATIPRiG acify spileched Yoy -

tenperat ure betweencnéDgidish berdarbdy1ilr achiagt and) aNRYB/subsERated accor ding to

2 0-001- 65 o of SPBP bR, crRng? a.amséalm‘r’aﬁ'w%w 3} sefdebd Bor”li 0 '
t he percentage bei rgohpsﬁ:laohoztﬂmea&\d,gaﬁ%)fandmtem &t advqmmaaldnand _
alcohols.
2. Product according to claim 1, wherem the alkal:.ne earth
~ metal is magnesium or calcium.
3. Product according to claim 1 or 2, wherein the organic acid
~ is an alkyl salicylic acid.

4, Product accordmg to claim 3, wherem the alkyl salicyclic | \/

acid is a C!8 30-alkyl sahcyl:.c- acid.
5. Product according to any one of claims 1-4, where:.n the
“boric acid is H3BO or. HBO2

6. Product according to any one of claims 1-5, wherein the _

mole ratio boron:alkaline earth metal is between 0.1 and

7. Product according to claim 1, substantially as hereinbefore
described with special reference to the Exanples.

8. Process for the preparation of a product according to any -
one of claims 1-7, canpriéing re_aci;ing..the_boron_ campound
with the oil-soluble basic alkaline earth metal salt of an
organic acid. |

. 9. Process according to claim 8, wl'xeréinthereactionis--_ . \J

carried out in a solvent and at a temperature between 20
and 200°C.
- 10. Product whenever prepared according to a process as cla:.med
| in claim 8 or 9. _

11, 0il composition camprising an oil and 0.001-65 %w'of a
product as claimed in any one of claims 1-7 and 10, the
percentage being based on the weight of the total
composition. R

!



