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25  metal borates are well known extreme-pressure agents for such compositions.
E.P. agents are added to lubricants to prevent destructive metal-to-metal contact in the
lubrication of moving surfaces. While under normal conditions termed
“hydrodynamic”, a film of lubricant is maintained between the relatively moving
surfaces governed by lubricant parameters, and principally viscosity. However, when

30  loadis increased, clearance between the surfaces is reduced, or when speeds of
moving surfaces are such that the film of oil cannot be maintained, the condition of
“boundary lubrication” is reached; governed largely by the parameters of the
contacting surfaces. At still more severe conditions, significant destructive contact
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Furthermore, U.S. Patent No. 4,715,972, issued December 29, 1987 1o
Pacholke, discloses a solid lubricant additive for gear oils comprising solid lubricant
particles combined with a stabilizing agent and a fluid carrier, wherein the solid
lubricant particles are selected from the group consisting of molybdenum disulfide,
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Among other factors, the present invention is based in part upon the surprising
discovery that the unique combination of an oil dispersion of a hydrated alkali metal
borate and an oil dispersion of hexagonal boron nitride provides a significant and

unexpected reduction in synchronizer sticking when used as an additive composition

in a manual transmission gear oil.

DETAILED DESCRIPTION OF THE INVENTION
As noted above, the present invention is directed to a novel additive
composition for a transmission oil comprising (a) an oil dispersion of a hydrated

alkali metal borate, and (b) an oil dispersion of hexagonal boron nitride, wherein the
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The hydrat ed, stishuyDRGeFEhOk R kAW Aoferrice I
f ol | owHpidratpdredieadil métalrarhies amEXB203yHR Che art. Representative patents
disclosing suitable borates and methods of manufacture include: U.S. Patent Nos.
3,313,727; 3,819,521; 3,853,772; 3,912,643; 3,997,454; and 4,089,790."
25 The hydrated alkali metal borates suitable for use in the present invention can
be represented by the following general formula:
M,0+xB,03°yH,0O
wherein M is an alkali metal, preferably sodium or potassium; x is a number from 2.5
to 4.5 (both whole and fractional); and y is a number from 1.0 to 4.8. More preferred
30  are the hydrated potassium borates, particularly the hydrated potassium triborates.
The hydrated borate particles will generally have a mean particle size of less than 1

micron.
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further employ surfactants, detergents, other dispersants and other conditions as
described below and known to those skilled in the art. Optionally, the additive
compositions contain an alkylaromatic or polyisobutenyl sulfonate.

The oil dispersions of hydrated alkali metal borates employed in this invention

30  generally comprise a dispersant, an oil of lubricating viscosity, and optionally a

detergent, that are further detailed below.
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formula RL O N-Ak-(NAk)X NRBR4 R2 20 wherein Rl

is a substantially ')g%dr ocar bon radical having a

nol ecul ar wei ght fr abbut 400 to 3000, that is, Rl
is a hydrocarbyl radigaty preferably an al kenyl

radi cal , N— Alk-(N-Alk),-NR3R#

R2

wherein R' is a substantially hydrocarbon radical having a molecular weight from
about 400 to 3000, that is, R! is a hydrocarbyl radical, preferably an alkenyl radical,
containing about 30 to about 200 carbon atoms; Alk is an alkylene radical of 2 to 10,
preferably 2 to 6, carbon atoms, R% R® and R* are selected from a C;-Cs alkyl or
alkoxy or hydrogen, preferably hydrogen, and x is an integer from 0 to 10, preferably
0 to 3. The actual reaction product of alkylene succinic acid or anhydride and alkylene
polyamine will comprise the mixture of compounds including succinamic acids and

succinimides. However, it is customary to designate this reaction product as a
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cont ai ni ng about 30 to about 200 carbon atons; Ak is
an al kyl ene radical of 2 to 10, 25 preferably 2 to 6,

w@200boms26x ons, R2, R3, and R4 are sel ected fr oPCHEEDOLH09312
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30

alkyl or alkoxyfor hydr ogen, preferably hydrogen and

X|s,an,|nte er fr to, 1Q,

setiin RotessrBaRrap: dhod bErg g Sesiopott of the
t‘é&é de %Ide:@ah@é &ns. Pe@éﬂtm H2ONTY; 30AITSend 31@72 892.

ure of’ "conpounds 1 ncl udi ng succi nam ¢ aci ds and
s u c ci ﬁﬂqmedéesubsﬁmled elkenyltsu¢gnioudessrn by Prepasd dygaeatiag maleic

f:giﬂ; SB5 } @i n1c gj&gr&(}?ﬁ%%l goﬁp(g\fegqq%/rg%gég %habreaultmg alkenyl

f %ﬁé&'ﬂ@ antSye withi e Wiklylenb poBamineI ThpR! rakivmp ofthetabofe formula,
m xture. See, for exanple, U S. Patent Nos.

3 tmzs &weallc@yDM1®ms prefriatdy detpvegdipom gpely@ner prepared from an
stituted en [ e

TR ARSI il 0 SR e SRR, B saRAtubl

h%fﬂ%ﬁ@%lixﬁéﬁﬂﬂ@ﬂn blfih eanthinitg frdve 2rte §Ldatbqng1t<ah$<‘e>rﬁbtm a

5 succinic anhydride with the alkyl ene pol/%/ %

Rihydeoghban haying jganelpeie wagkhimeing fipgabout Q%He gP%ﬂW olefin

r adcl)rf:o%le’rs 3R gérﬁ{aﬁﬁm et %hé’ ggorﬁy‘i&f@ AbRRLY, EbytBkE RAbeEne, and

f POMCAR > O et T N> DA ont from2 to 5 carbon

atrfplmesTﬂiaﬁoft he ial kenyl radical is obtained by

polyneri zing an ol e cont ai ni n from2t05

at oms ths b W?‘épmﬁ@{%’ BS ABGITS Hﬁ é’re&’aﬁ%ﬁhgéﬂ‘fcg}‘ml&%%ﬁ? of the

r ap@ing. fromabout 400 to 3000. Such olefin 10

nmononers are exenplified by ethyl ene, yl ene,

1- but ene, 2-butene, HMUAWNHTMKWW%F% t her eof .

The preferred pol yal kyl ene amiines uséd to prepare the

succinimdes are of the formgaa: HZN-Alk-t i -Alk-j-N

R3R4 z R2 15 wherein z is an integer, of fromO to 10

andhoitik 2 iR inkager ah foRp @rlé) ad At Rn&d, aldy exre asfiggined above.

al kyl nes inc ud

et hyl Zﬂée ajl?%lﬁréesammgmnc rm(?rp gungt h@ﬂgﬁ%@a@n lgx?esammes

pe&ﬂt?’llsl@é]ﬁnﬁ% liﬁ&pylélﬁ-)@yﬁlﬁébe pait/Res amhﬁp,thpkglane arames;ésptylene
octyl ene am nes, other | ynmet hyl ene am 0
t h'rénmy% oryleng @mHRRS, O‘Ihﬁlgmﬁnﬁ@%’% gRinss a%@ aii ¢ apd the

e R R

gl &finB alkyn%gmﬂnybep@eﬁaemeaamem ere epuempyﬁe@ epedifizalinby ethylene
ecams i ai ni ne, . octa ene djamn
P o GO R REoP O P e R ae LIRS

octamethylene diamine, diheptamethylene tr1am1ne tripropylene tetraamine,

tetracthylene pentamine, trimethylene diamine, pentaethylene hexamine,
ditrimethylene triamine, 2-heptyl-3-(2-aminopropyl)-imidazoline,
4-methyl imidazoline, N,N-dimethyl-1,3-propane diamine, 1,3-bis(2-
aminoethyl)imidazoline, 1-(2-aminopropyl)-piperazine,
1,4-bis(2-aminoethyl)piperazine and 2-methyl-1-(2-aminobutyl)pip erazine. Higher
homologs such as are obtained by condensing two or more of the above-illustrated
alkylene amines likewise are useful.

The ethylene amines are especially useful. They are described in some detail

under the heading "Ethylene Amines" in Encyclopedia of Chemical Technology,
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tetraet hyl ene pentam ne, trinethylene diam ne,

pent aet hyl ene hexainine, ditrinmethylene triam ne,
\NQzﬁmptybgs-(z-aninopropyl)-inidazoline, 25 4-PE1/AP1003/009312

i m dazoline, N N-dimethyl- 1,3 propane di am ne,

1, 3-bi s(2- am noeth i ni dazol

11@24- @thnitﬁipyglpﬁl 1)11 @?5%%9,03 ﬁn,tpésclence Publishers, New York, 1950).
.% ﬁe? :ﬁ%% ‘%{"fﬂ% ) 3é'ﬂ)§ 1,8 1A% RAkkic sense to denote a class of

pi per azi ne. Hi gher honol ogs
Bmﬁ&n@k@n&hh&@mbdﬂhymmmpdens®ngﬁuﬁbmor more of the

above illustrated alky]e ew se are
$ﬁeful 32 The ethylenehdﬂﬁﬂg gngté€e0|ally usef ul .
ey are described in so detail under the headin
5 Eﬂﬁ?@%ﬁés%mﬂﬁ%%*gpﬂfkﬁbgﬁlopedia of Cheni cal )

Technoh gy iR, A0aRER2 6y RET HERANG M ABABIiamine,
Ki rk 5, pp. 898- 905 (I nterscience

Putikthsleae B:trahhawme){tﬂtﬂa@thylgg@p entqrpi@c; @mﬁﬁet}@qlmm@ﬁgn% anghthe like.

IS used
pol y anl%xlﬁé 2110?15%5 fh.ll’h Ble%gr?r? }‘%QGH%DB%E%&?%&% 233‘? I]139§’c—treated
Sté'uU&BHﬁl@eé'%ﬁ GEIRSmdnadrt Fﬂ)CM&f @ivolving shydend sareapete disclosed

from1l to 10. Thus, it inc

10 ciiamigprnicagl.cns. Patpwmé%eﬁtlﬁ@ewﬂ?ﬁ@% fseballiy RAEnNo.

| e t
T SR g IR AR RALRRR pRREER) B, Hbhich are
Suﬁﬁ&?bﬂwﬁﬁﬁxmﬁbyraﬁﬁmcéﬁfﬁﬁ&ﬁh@mc0|nlnldes such as

sl oéé%‘ém”big}tbg e Sammeoy i S YA ERL hRahfice

4,612
4, 904%9%% froif) hal t{‘ld @Fl%%ﬁ%@ll\s\er??rbjgé%fgl?ﬁw 2oweight percent, and
15 po@\tentrﬁ@ratmﬁ‘eﬁabmfom]sss\e@gmpe@f’ ofilicareightof the oil dispersion of,

i ncorporated herein by reference in its entiret
PrBY‘EﬁTéBIaVaﬁt gp&ﬁ%rsant conponent, such as ay

pol yal kyj 13 S&d i Shslesdridesir ionesitrb g@modtdining derivative of the
wei ght é&ﬁg nor e ?ggerably 5to 2% y

pepcl@mlkylean duccirge emleﬁnd@ fasclh pefuseia pids, &0@?%\3& {ogiroup 1T

percent, of th
hy %P o Lgrr*}gcpfsaﬁ’g f)g?uc&géca cli]cfs %10}: ﬂ}aﬁef’%ée;rée Rgg%g I,b%/Itlrée reaction of
20an 'a>p@ryaﬂ®§en@rsu@c1me ranjmycmegmﬂ dﬂmm(m ori cmgemﬁenvazazteu wigh @t alcohol,
t he yal kyl ene succi nic anh dri de ﬁsuch as,. suc
t %ltlﬂ.l.: ﬁlventlon

ac :ad@ thed;k@h prqalsgrﬁwt@ble @sa@ﬁgaqtq or yse.HL 6Forapo%cins 0

salts o

T e v S
ac laﬁhﬁiﬂd@r mden@pre&&i'edrenﬂmdlmmt ithepaliyallylane a}%mm;pnhydrlde isa

and t l'i ke) are, al
t h@ob@s,?bggepﬂ) glng?an?xﬁqlrg I t agjlrg% Igl IF Eusle%née mEfé'éulldls@'efgﬁt of at
25 least 500, more preferably at least 900 to about 3000 and still more preferably from at

.—4

least about 900 to about 2300.

In another preferred embodiment, a mixture of polyalkylene succinic anhydrides
is employed. In this embodiment, the mixture preferably comprises a low molecular
weight polyalkylene succinic anhydride component and a high molecular weight

30 polyalkylene succinic anhydride component. More preferably, the low molecular
weight component has a number average molecular weight of from about 500 to
below 1000 and the high molecular weight component has a number average

molecular weight of from 1000 to about 3000. Still more preferably, both the low and
9



The pol yal kyl ene succinic anhydride is preferably a
pol yi sobut enyl succinic anhydride. In one preferred

weedvadiarent, the pol yal kyl ene succi ni ¢ anhydr i PET/EB2083/009312

10

15

pol yi sobut enyl su00|n|c anhydrlde havi ng a nunber

average nol ecul ar weig of 5, | ast- 00 d
pmghmcdmu}aravelglé ;9@@199@@% ge agﬁf&ﬁ"%%‘i%g‘ | t“’?‘?&ﬁnﬁf e
PASLELARLY. (LM flolecBASHicARY A CiduatinistankFa0d: damponens

erre ment,” a m xture of
p@érylaé étmhlﬁmc&i sucdipirenbmhyelt acesixtis of i Fperbornrifeced
enbodi nent the ure preferably conprises a | ow
neispersauAT 2s identy zéﬁV Yal kyl ene succi ni ¢ anhydri de

conponentAnfode, tﬁh@ﬁblﬁﬁkﬁ@l‘}ﬁ adecitd il d3@e is sheymatydngmreduct of a
succi ni ¢ anhydri'de conponent. More prefe&ggé the | ow

mpbBelilyne (pefegitly polyisohente) Feth malifAEy didre rQipoan use

I I f f q
?ng?x?ﬁ% gﬂﬂgﬁb&#&%ﬂ%&g\}ﬁhﬁ& Ivi 1% ag&%'s%ﬁtét%ﬁ i
ax)?efp%ﬂa%on%?El%%o@ialkﬁéﬁkﬁlcﬂﬁmfamhydrmom caiboss thewod,

nore preferabl both the | o

2RkHDABEG Zre@@dl@,Z@Gb¢%@%ﬂ20T %}ygq\%wgcgaq glrthwéoregqqa{atmn
et o?gﬂla%l f} g@fﬂé ﬁi&&'n SHEGHAIG ROMEEnAITIBSA

ar m5|ghts polyallcylene

S YR6ly T bEut@ﬁ‘ﬁ)édédn(ﬁe aﬁl@ymﬂﬁ)aat&ssnbddan h8. RaeisiNed»30d:043;

?g&igggéP%%gcggﬁq 0 gn§ F%rgﬁtt ? i eﬂﬁa@zhgrmlgﬁ%& thermal and
%l E?I\l/ ?Bég Q &%‘bX@#d‘M Ise P@teﬁﬂN@ | 319 @, Paiyibhi sdecm]s ratio

f
p@ws&o@sb@ﬁmbmw ShPa"tﬂité\TaOC 453&:4%5 i l%té}e/ n]%é@f)r%ﬁgé nU.S. Patent
conventi ona or . hi
oNgs Sotgeenent mire o ep SR PRI A R e Us.

Ufa&éx{l hos2818Y 5l Btﬁﬁﬁd 5 méwrﬁeasahmm descnbed in U.S. Patent
ofi nation, free rad|cal aci d cg& é&g or anM11 lidene
ot]h*tes glmsd@@ss B9 03@ gnéﬁéaéﬁﬁth RIBS Aymags, Gy agh g;f ylviny
sui e i i ; hich
Pl gggb ﬁjapcfeﬁ\f@% gePa‘Tféﬁ(f KRl £18NhodKi1de 9H78r sdt EIMIMO0; hig

succi ni ¢ anhydri de) descri bed
| ngddemic Bab @'HBSAbna& fahd h@ﬁheth}zlhiwhdmpod)ﬁaup;qnggqscnbed in

i L et N T B e sation

25

30

Pat ent. u Caci APIBBA BbBhHBed in U.S. Patent
deQ%%“PB!%\‘g n][isué éethé? eﬂﬁrﬂﬁ %ﬁfzd%ﬂ 435: Pol yPlBSA

des®! 5hed0pHakd BuroBazIreﬁ’H:terﬂ: 5\pliibsat1(5 Publicsmn NP 542 380; and

s S M R A Ak
h of these ments
o4y IS0 NP0 (0 USTIEmaruingwhof s o

h| gfb1ﬁe¢1’pyﬂavadr‘r;elrmmbmeefemwmh@hémﬂé@cr| bed in U S.
Pat ent P’;Igfgrably, ghezpo%g yleﬂe suZC1§1Z8anh9&Hie%r%§17@r 98 Bershit@Bmponent

comprises from 2 to 40 weight percent, more preferably 5 to 20 weight percent, and

even more preferably 5 to 15 weight percent, of the weight of the oil dispersion of

hydrated alkali metal borate.
Typically, in the oil dispersion of hydrated alkali metal borate, the hydrated

alkali metal borate is in a ratio of at least 2:1 relative to the polyalkylene succinic

anhydride or other dispersant, while preferably being in the range of2:1t0 10:1. Ina
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succinic ratio PIBSA made from hi gh nethyl vi nyl i dene

pol ybut ene described in 20 European Patent Application
woiskiocas: on No. EP 355 895; terpol ymer Pl BSA PCT/EP2003/009312

described in U S. Patent No. 5,792,729; sulfonic acid

Pl BSA described _jn U_S. Paten ) 7 :
oo CBRO SRR Ao etk ool @ﬁﬁ%ﬁﬁ"dgmm
380; if 4 Teln B €6k clirfd dridas emte yed.
SWE%S/d%Hdé dégﬁg%ggtr%@é%?g%? Appl i c;thiiﬂg,n Publ i cati on

No. EP 602 863. The di scl osures of each of these

docunments 25 are incor ;PHEBBTEREENTby reference in
5 their entirety. Preferably, the polyallcyl ene succinic

anhy di d6;) fsp@isl ofHyaRESAR @etablboretetemydoyrolrin gessadditive

rom2 to 40 wei ght percent, nore preferabl to .2
weomhositparsceine prasait ngglgppm@ﬁjéolchgqagy ﬁWFt?m‘éay QGSG%%nt. Ghere are a

wei ght rcent,, ..of the. wsj i IS fed JhRBAn@ntion.
hya%g%‘gfe gtiplf “}%?raelrk%%%%?@et%e% 3?132%’ F‘?’Pgi nthe of 1.
diTpRes ShieRaR indlyal Henstcalhigl dvertmisad oblomanerbase®, high overbased

hydrated alkali nmetal bhorate |{s in rat.i o of

10 | phstat@stdarpieh.aticpelates saheylaet ;PEP%P;‘?P%%%S’ 21?1‘8@?%}?}&&}”65 and
anhydride ar_. i ' £ asabbychbsihi
i ﬁuﬁwt?gﬁégl%%ﬁ%tﬁeép R LS Tk prr e

PGTLER2Q03108934, 2ow woerbaged shionates, enpisapyesiliangies, bt pddition

is at |least 5:1. I%eg anot hler pr efderred enbodi nent ,

mitke s fosicaasidsehemedvesisal S8 PC PRE: pol yal kyl ene succi ni ¢

anhyd r’ﬂ‘ﬁ%%ﬁlf@?ﬁﬁ ﬁgﬂé{%&(ﬁ@ profetab HERRREENE alialiib eath metal salt of a
y e

di spersion o dra al kali netal borate f%%b‘?? eg i n
15 t heydasdittyl wefortompdbiting fremolS PRO0sRROBRITP %8 erm
may optional |y contain e : 1 ducts.
v sagppprars e G RhRGHE g eLPr A DoRoleun products
f %q&&%id@ W PREE KBS wh i the kY @by can be diieised hytreating petroleum
ude

I nc phenates (hi gh overbased or |qw overpased
hi ghdotewithselfurioagih ens & 1R L8 ,amﬁf]m%%&eﬁ the known as

salicylate hosph ; ' £5. Mt of the petroleum
L o TR PO panaigs, ot o
20 SUhanat 8%icdRcosedulfaiatid castai ghoil-selabiizingdydrocarbon group.

sul fonat es, | ow overbased syl fonat.es, ..or S
subisoringleded Withindes FryHS ¢ é‘u&i?ﬁ‘a? T t}gcslagg SFTS%%%CI agids of

cafl le%g ﬁgrl Ung Qﬁm?;&?nd%ufﬂe@é‘ ati8s 866 efegpEiarédby treating an alkyl aryl
prefer a

A61%y an “al I or alkaline earth nmetal salt .of 2 it
15chpsumndavidy sulfudcfaomi ar salfudringidengyt Tepsh o1g slkyhsupgtuent of the

carbons.  Preferably the term .."sul ¥ -

C henOanE & Brol N PBNPRE T . AL OB E TIRNERIRRRSRained arc
25 Pr EH@% §%%1k_ UGh) @ehoHR 81d8 anelile sanownalkyl dryiesubfonatesT iy

can e o0 a

ned by treating petrol eum _ '
sulfonates where the alkyl is straight-chain are the well-known linear alkylary

sulfonates.
The acids obtained by sulfonation are converted to the metal salts by

neutralizing with a basic reacting alkali or alkaline earth metal compound to yield the
30  Group I or Group II metal sulfonates. Generally, the acids are neutralized with an

alkali metal base. Alkaline earth metal salts are obtained from the alkali metal salt by

metathesis. Alternatively, the sulfonic acids can be neutralized directly with an

alkaline earth metal base. The sulfonates can then be overbased, although, for

purposes of this invention, overbasing is not necessary. Overbased materials and
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products with sulfuric acid or sulfur trioxide. The
acids thus obtained are known as petrol eum sul fonic

wa@eidsire the salts as petrol eum sul fonates. RMBEPD3/009312
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thetpetroleun}zo products whi ch become sul fonated
contain an oil -sol b||| rocar .
meihade el BiebHiTE SRB SHTATYe O LIGaRPdn iRt Sfied e Bt See
SR teSarf) glesﬂér% RIS 3%k d%0.3f 19651081 RatedFedl Ky 11920, articularly
conmpounds ese acids al $o are prepared by treating
?aﬂamhyBaaigl conpound wth sulfuric acid or sul fur

ri ox . At | east one ' t

ring :Tge Wfqﬂa}es 2K Qfﬁeln]t t'ﬁX 011 ﬁg)gltsiotnqﬁ Eﬁes%%gsdg lkgﬁg%/ig/ or

The 6 HthtAstal ik ajr lﬂﬁiﬁt@és&h&’éofk m‘hwalkah nwteﬁy inchrdgllithium,
sulfonic acids and the salts as al ky sul fon tes
Th@hulgwlnﬂ ontesgymwhbe alkelie arypetply Hmd% %WG%H% el and

e wel | sul fonates. The acids
?réli‘rﬂ’e%fvgvol@mﬂ} I3 egt%vg%} IJgf%%:r)énver ted to the netal
Sa' ts Pﬁx‘iﬁcufbﬂlytﬁr@ﬁetrédl ngww&rhb@:abﬁmfdhmewuiﬂ avgilatfilia are@alts of
al kaline earth nmetal conpound | d t? 30. & éh
oSS SHEFIR 55 TS B4 tedhelp i, B iy dre
b‘{ ] %l %resﬂlt%ét %19!14‘13)/&{065?&91' fratbﬁ%ﬁs stdhkahibiRa@ds dibfractions
ts are talne romthe al kali nmetal salt by
nah@éhmmcwntmmmaswmlyh are lmbtasrmdfbcymma@tmgoashxdmab@n Yoil with

Bg;t@ regtl-rlfés gXt@giﬁhIP%Q I].If 81_‘( a(i’ é) g&f‘%g %f?{?%lulfﬁnatlon by
f %actlﬁg ﬂféﬁ?%h%fleﬁrﬁ 'o§ al &ﬂéﬂl&@ byan&ehpas amgkyl&uamtatalyst
necess Over based erials and 11 WD 2004/013262

P@Tgeﬁm@ﬂwwmm@ldsmcm@ﬁlsen@meghw@mwl%wéw AR g Ygnot be

ar i to those skilled in the art. See, for
fﬁﬁ%ﬁ%‘& aﬂagﬁvlv-l’ejlﬁkeu S. Pat. No. 3,496,105, issued Feb.

17, 1903 proRfrbd 6atlsarot Yse ife ﬂietﬂm&nﬁmaﬁdloﬁ ardthese of alkylated

sul fonates are present in the oi] dispersion

f c;imm@itc sllffoarici acitsdn ghichsthg plcyl Taficalofre Cﬁléf%ﬁlta’%tt Fegst about 8
cﬂ’] a%rgss dp fle fra-ﬁeabg‘tlltksat!o'22r9%1;‘tﬁ}n5atérﬁ§ | Adfdener tpreferred group

potassi um The al kal i ne ear

”Qif@hﬁ‘ondﬁ@étuldmgﬂmw$ armthecaiipha’wmldmdtutmchmm&fmc acids in
which the latter two are eferred. Part,i

pr\félplélp thepliPhafiteslptitupnis gf) styfpLenty g9nytaifla Gtg%flota at h¥ast 12 carbon
aC| &Jné‘%h!;ﬂ E%he% }%%:'1 Lirlc adidiealRet ¢yelRUPhSe! sutfohic a01ds the

particul arlyt he petroleun1su|fon|c aci ds whic
araekwmemm@nhe slulﬁyncs&dldamldtaﬂlp@at%ﬁuif@m§ ARl i WaIH ke ahpha‘uc

fe)r(r?glgle]? %Sf? it Q-Icgrﬁglpgﬁrﬁ a? 8@ tﬁ%s\p Li %arr{e)&*g %c{)%@n da@gf& examples of

€ XthE@Qﬁl Sule BYIESRE adi 8O cRIdE pytdlbum duls@lie adids; enono and poly—
solvent, which extracts may, .if deSIr%?IH e al k
t

beW or-sutstifutehaaphiinlang sukf@a@ pgifky SHpREiH OBt S as cetyl
al ke\{lzer?ehslu Im%easc;l 55 ce%%ﬁ]l%n}q uﬁ&l@lag&ﬁ,aahﬂ% aa §1|11M§1§1c sulfonic

acid, such as paraffin wax sulfonic acids, hydroxy-substituted paraffin wax sulfonic
acids, etc., cycloaliphatic sulfonic acids, petroleum naphthalene sulfonic acids, cetyl
cyclopentyl sulfonic acid, mono- and poly-wax-substituted cyclohexyl sulfonic acids,
and the like. The term "petroleum sulfonic acids" is intended to cover all sulfonic
acids that are derived directly from petroleum products.

Typical Group II metal sulfonates suitable for use in the present invention
include the metal sulfonates exemplified as follows: calcium white oil benzene
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organi ¢ pol ysul fonic acids such as benzene disul fonic
acid which may or may not be 15 alkylated; and the

wo 200a/0132b2 preferred salts for use in the preskCI/EP2003/009312
i nvention are those of alkylated aronatic sul fonic

acids in which_the f@ﬁ
Eulfoéléi%et by tvhge 0931‘38%61? 3\%3 B ekany eéf rom a LE‘Jout
1? bt 8:351%1?619B%peﬁﬂ%ﬁ§{e sﬂ[f@ﬁﬁé redugr dipglypwbene benzene
su

onate starting materials are the
akiilfdate, sagndsitn dipodprenes benzene sufnateaeleiym mabggany

ok end Cor Oy g 1SR RS bUET T msbogany

5t E@t}r@ll:’ll,ﬁi’llsuﬁéﬂdte gHlchan tri?ac@;ﬁyﬁ@lfoﬁhtkmhagmhmaﬂnapdmyh szulfonate
onic acids, the _alkyl heterocyclic .sulfon

andlcaini jahniliselfenald, bpien Srdanlt ﬂn%ﬁe%gnﬁﬂ&méﬁ‘ﬂfé(h%‘#ﬁ@a% efe.
| di

eI SR OA RSPl e 2 i

S %rfg@ndiép eAGing Spbm tﬂeuﬂﬁcmﬁwnmi Méﬂmﬁbhbmra‘@maﬂgzlesnﬁﬂ@n

and 25 wax-substituted na I ene uI f onj
a@msnt s the defommt BRr @ Anb AT e R ahet @Pm about 0.2 to

based
10 goﬁt X \?é{ ﬁt%k%n@%{&jﬁefefa%ﬁsy %ﬁl?lga%ﬁgﬂc?; g)ljdbggfg’ll; Gedbt P&rcent, base
p&ﬂh&ﬁé total weeigls ld)lffhmnbdlqmrsisn oftd hmmteﬂlb@gqtp t Iy @éhuon the

g%ro%fprq !plgogq))( %llf ga:r]]:tlgp g%gdchzfaﬁf %11%?%% ?@Odnl?lgﬁg%ﬁ%nate and an

¢ Re @E Ylscaibbd Solve, vedrél thef’r‘@ﬂ@rs aafackor of achieving the
eﬁ%le\s/\slagf(lyrget%st it utsecd cycl ohexyl sul foni ¢ acids, 30 and

t hropérleebiliFnef therom dispstsiost @fih¢ BydraigA jalicalj speia-borage.
intended to cover all sulfonic acids that are derived
directly from petrol eum products. Typical Goup Il
metal sul f onat epHELOIRRDFELUBRICHITING NﬂSCﬂSdTé{nt

i nvention include the netal sul fo&a& i fi "
f ol | owviEhe lobiieatingontip meic the Bydizlerglka F’O‘i@’fé%persan
PCT/ 003/:009 t

(TSR TR A i

c alﬁﬁlkémt&ﬂnﬁﬁﬂsycphﬂ)neﬂmghﬁlrmmnﬁ]@tw barstoe], storkr iLikgwise, these
di pol ypr opene ben

20 dl ]ﬁbﬂ%m@ﬁélﬁ &ah ¢, ;@%@ t%ﬁ] p&fﬁ?p&?ﬁl%?@?ygi%tg&n %lkah metal borate and
%c#d@t'n%%@é'sfﬁ%ﬂ@&ﬁﬁmﬁﬁ% e, %H@Qﬁl@}id p&king irﬁd&@ltlonal amounts, t0

ate, ‘nmagnesi um rmahogany petrol eum sul f onat
cafomfmmhed@dannmbsmuns di’fmfé’drm@@ééqaé?ﬁ n@e@a@@p may be

sul f on ium_ | aur ul f an Q@g

suft Wﬁgtﬁ@m ﬁﬁ’&‘é@loﬁﬁf“‘i éa[#%xrc%suq 6’%{ te, etflglﬂm {f% Benic or
CORGERtE BhdcOBr RixihRE tHerdwl Th@leent hﬂbaﬁ@éjnhﬂ:rahmpﬂyn@dc and
may vary over a wi de range, depending upon the

25 cocmﬂ»ﬁmﬁbremhvmoséwgaﬂdﬁs metal borate particles. Wen
presen Vef NERNboaE, 9Re Whlikating oil
gener a? éséj Srmélrngftgﬁﬁf& ggltkgﬁlo E{albout 10 W€I1 ht o

pefﬁ)ﬁﬁiﬂy%ﬂﬂlpﬁﬁﬁfiﬁfrﬂ bautBO a7 @beight ﬁemmtaxiuompre’feve@%gfrpm about

ercent, based
P 45 to 55 weight percent, based on the total weight of the oil dispersion of the hydrated

15

alkali metal borate.

30 In general the oil dispersion of hydrated alkali metal borate is present in the
additive composition of the invention in the range of about 10 to 90 weight percent,

based on the total weight of the additive composition.
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on the total weight of the oil dispersion of the
hydrated borate. In addition, the conpositions of

WO ko0g/0i32¢ENt i on may contain a m xture of both BCTHEPRD3/009312

10

15

20

25

30

sul fonate and an ashl ess di spersant, as descri bed

oroper Saibomn IofRfos g HSACAAEHORONRILRIDE

al kal ityaehalive esbesitidibofTitiEpfAént Giveh RRACAEH N@tains an oil
VI SCOSI TY The lubricating 0|I to which the hydrated

aldispheisiareqfdiexigamal eoremaithfre di spersant are added to
form ecegiggcl)llk%ggrso%?ntﬁ'dgrbr%f B)gg rﬁé%%ﬁﬁ%ﬂ g"f’alp‘h?flelhkg%ﬁi of boron

bor at rocar ase ubricating oil
l(jrné@dé)’l’tmvh%t d Iér&%& Etrmitlllre shéplanai 6- krmmlse&;d rings o a];te}natmg boron
ubri cating oi

hy@ﬂmtéwealamﬁ S@;?lgqrr?gg ?}gﬁ%gsdgﬁgggntagaﬁq e \leegtpyech?er %Rro%en
A duneT i ﬁ a%%nﬁ%%ﬁfﬂ C%%r é%ﬁreq%q{ebﬂﬁgib&ﬁf@me boflc acid or

arnoun |n|shed oi |
C SRR Sicid sans mﬂﬁramﬂmmccmomida dkaleayanides preal¢ing oppanide at

M%@gg %%q%&%pi : %{ﬁnaé%z) flt n e%ns:r?lg? e Iﬁ?\:f) #]ﬁ(? he Is)gﬁ asog"‘mgreaction
m v tb#cﬁlstniéﬁﬁ) ggfor b%ﬁ t@ﬂﬁd&ﬁi@twﬂi dm@ahiab e disduskiah o@hexagonal

etic can be different viscosity grad

Ibrbctrhlenmmcﬂe dindpeebwidy foreampte, iy KirktQtamsr, EacyClapadia 6 Chemical
ora at i f
cobatragE g SR Burt b EGELUN RISt o vor

abpyyy 45 to 55 MEIght percent, based on the total
wel ght of the oil dispersion of the hydrated al kal i
rret al Gonetldy, tBhaxazgehergn nitrge yilf b Fleerd tie 3176 of less

ra{{‘ \%gm%ol 6%)?5]?% heq%g(%éo%ai SorBh ARAAE wlll!"hﬁ\}éea particle size

Invention 1 n the range of
ab@l‘dﬁbllﬁoﬁ WhoRieight gratee ofithe patimisdrolest fhen alqual0.5 microns

ht of the additive c osition..13 .\WO 2004/ 0132
cﬂﬂ%@mwt@@gm W £ T PSRG9 HES PERRCERALIOU 0.3
%6? REhThe additive conposition of the present
|nven?|o

her contains an oil dispersion of
heX ag Omﬁblcﬁw dire ail dispaision bEthaderagdonpldrosen pitidq wal cgfain about 1

- BN, a _hexa hi t k

et s AR R P00
#fefcbRImdhor! gréfe bt 51 based

R g . i

ovﬁmtnmiM©g$h0f@m0ﬂ@wpﬂéxmgonal boron nitride can be

A L N e

C alsrifAbiark ¥an @ﬁbﬂl@eraﬁor the oil dispersion. Typical surfactants for use as a
stabilizer include ethylene — propylene copolymers, or terpolymers of ethylene,
propylene and an unconjugated dienes commonly known as ethylene-propylene-diene
terpolymer, ethylene-propylene copolymers grafted with a nitrogen-containing vinyl
functionality selected from the group consisting of N-vinyl pyrrollidone and N-vinyl
pyridine, and the like. The ethylene-propylene copolymer generally has an average
molecular weight in the range of about 22,000 to 200,000. A preferred surfactant is
ethylene — propylene copolymer which has substantially equal proportions of ethylene
and propylene monomers and an average molecular weight of from 22,000 to about

40,000. When present, the surfactant concentration in the oil dispersion of hexagonal
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at nospheri c pressure. Hexagonal boron nitride may al so

be prepared by the reaction 10 of boron trichoride or
whoroanl1si f 1 uori de with ammoni a. A di scussi on PET/EP2003/009312

hexagonal boron nitride can be found, for exanple, in

Ki.r k- .hoer, .. Encycl o i f ' t
F oo VDY L. Baf opstiE) f oS iR @treent
SofsferdBEIRr dbout 2 R%DouCEneight parcertthandnesagoefatablyofrom about
nitride wll have a nean particle size %f Iess1 15 o of
t i tolabeiug p Orwelghtareeab ms;edtoﬁéh%@@@f%ﬁ%%h oh gt diFpyriga o
Wil | havg a ﬁ%ﬁ'&ihgl e size distribution wherein 90% or
grléeéifl%(fna POP € particles are | ess than about 0.5

5 i Cr 0NBhe {:5A6MaN as&t @rsepansihg oili dispessipr ef the hexpgapalporon

particle size of |ess than about 0. 1 CI ORS, - YT
iyl eckiEo Bk HSHRE e orel e A Sipatne it

b o&e%ﬁrtﬂmdt dlode {Wulfsé i A} DS HispersRR dfthe ite®@lkali metal
wei g percent of the hexagonal boron nitride,. )
predretealbhtytiahcatriet fitls Abvuipeen Foungdeto Potsatpdpcienyt inclipg vegetable

ggéiihs%r@ﬁ fatse gag)gls%g ?)gfﬁé\%g &E{&oggr%ﬁ? shen I\é\@ LtiR Ghé& Gf¥matic naphthas

€ Ol I'spersi on.

10 Pr Sﬁ&gﬁ@haéf i@ FQlyh s RekiskaTads duble ahpaggiphadlefina; polyglycols,
nitride will contain a surfactant as a St&?l|l er. far he oil
t hdiestet fluids padsiishrestfhesaliqeids f Moreves thepil yasd igdogping the o1
25 stabilizer incl.ude et. - ,
or d{sgc?rﬁap)pﬁ,g?)gagég?alg)[orﬁﬂ %ﬁ'}e/ci’e%%rr %ept)ﬁ}F g%ﬁeﬁ g% gr gﬁﬁ%ﬂf% the

UN G Ma i egnslbRiaas gthe dindisyerdien of hydrated alkali metal borate.
et hyl ene-gr opyl ene-di ene terpoly

et Ay bienleoi rfgng!epﬁglgctg?, @}19@;@10&&%@@%@&@% nitride include the
15 F Iﬁ rgl?pgﬁ%?dg (g r@l? g e Yﬁl?,yskfh Sunetdopnat héu_)fra’éﬁétﬁﬂ&gﬁ oflr om

Ing o vinyl pyrrollidone an .
N-vi nylin g@neralgineeil dspersidneofitickagongHeoron nitride is present in the

et hyl ene- propyl ene_ copol yner. gen Iy .,h
30 aHiEe PTIPORRATRLEY e AGE DS REBRIRT 53 ygh A percent
Zo%aé’e]%%n e R{tﬁ}‘aﬁ{oﬁﬁfioﬁﬁé LaskatorhSositRiahy| ene -

propyl ene copol yner which has substantially equa
proportions of ethylene and propyl ene nononmers and an

aver age nol ecul ar wei ght B 0 to about
2 éag%$#act§n RS

040, 000. When present, th concentration in
the oi ITidi-988FecompeditifexdgengtsehiinEnt2G0mEi 26 2il dispersions of
PCT/ EP2003/ 009312 boron nitride w ll typically range b
f r oiladiboetel orateand Apeagenal Hoyen yEidedas des ?eda}tﬁfé%t%oé( ypay be

fr bout .2 to,a i o Le taining th
pr ggqg?igg ?[-l\yﬂ}elr gr%haagigﬁ{onzgﬁgit%g taogig)&?l%gh%wgglg%kr’{l? con a.umng e
pergeRhs adiasactopipobitiens. OTlwse uédigid pavkagdseymicdlly comprise from
di spersion of hexagonal borgﬂ?nitrid

25 L EAPEGL 100D WelZeep G B O B ORHoG, R G Ry invention
t hedelg%%goaﬂgile BQF @80 about 90 to 20 weight percent of one or more of

conventional additives selected from the group consisting of ashless dispersants (0-
10%), detergents (0-5%), sulfurized hydrocarbons (0-40%), dialkyl hydrogen
phosphates (0-15%), zinc dithiophosphates (0-20%)), alkyl ammonium phosphates

30  and/or thio- dithiophosphates (0-20%), phosphites (0 to 10%) fatty acid esters of
polyalcohols (0-10%), 2,5-dimercaptothiadiazole (0-5%), benzotriazole (0-5%),
dispersed molybdenum disulfide (0-5%), foam inhibitors (0-2%), and imidazolines (0-

15



nitride may be selected fromthe sane group of natura
or synthetic lubricating oils described above for use

wo poopooeeer i ng the oil di spersion of the hydrated/apPioas/ 09312
nmetal borate, but other carrier fluids have been

found to be. _satj sf.actar cl ud| n I i

s l}@%) aad ,tkg:r}g%ee\gleprglm eacl} %f&]@h aais%(gﬁﬁs ﬁlg; l]cgtﬁl \%1gﬁt of the
bfh@@%ﬁﬁ and aronmatic napht has 10 and m xtures
he synthetic lubricant fluids such as

pol y alFuligdbrilatsd ﬁp@hﬂ;w eernpositiensed tlas lﬁvpﬁtﬂ%can&’ﬁcfomulated

t h d
i Bl g SRl s
5 Wsc@ﬁt}t g fepd By, aBe addlitivl ﬁd‘cﬁﬁ@ﬁesiﬁﬂb@d\abbifrﬂs aﬂdl@ﬁocaarml of

enpl oyed in preparing the ojl rsi
h}lullvralﬁ@dg aliskesiiy e amopal oftfiom alms 58 a’fqléﬁﬁﬂsycent preferably

g on wherein the
PiBP AL P ! e i A6 R R k LRAHE N R on wher

Supdigidpetbdt 60hy additinepidkage 1|sé>amll authe tthl weightgd e al |,

t he 0|I di spersion of hexagonal boron nitride is

pr@ﬁmﬁlthoﬁ the additive conmposition of the invention

in the tGR tubBRk: ils offi@smdsent
10 on theA:‘%?&?ngPrg%gtg&% J%ﬁtgggggfété?r\i/e con‘potgﬁgtq(lS on. 20Iﬁié

FORMAATI UNEse aditivas mcﬂudwnuompws,trussn@hlbﬁorsmrrpﬁleg dpbitors,

i nvention containin | on |

b PR AR e ARG v eﬁ? Sﬂ'%e%re?cr 1) nél Bty of
he ﬁéﬂé‘&?kﬁawﬁﬁdmﬁ@emﬁkﬁ‘ﬂ@d further W th additional

ad ch tives to formadditive packages containing the

present additive conpositions. These additive packages
typically conprise from 25 to 80 wei ght

percent of the additive composition of the present

I nvent TR&inveRsE wiest Rbavallasnchtdd pnthabaitwifg exanles, which set

wei ght percent of one or nore of nvention
adﬂmﬁu mé@cuéeéIYe&Vé@tagwmeml?@d%E?p \&E ﬁlgteﬁﬁ@%ﬁ are provided to

0 59
ol RGP E R P, 1 gl R Pk b

phosphat es (0-15%, zinc d|th| ophosphates (0-20%,
al kyl anmoni um phosphat es 30 / i O-

20 di t hi ophosphat es (0-20%, pho%%ih@éigo to 109 fatty
aci d estfl §d£{w%ﬂﬁgﬂcﬁﬁt%r&|ﬂ§e 18seh Hlvention was evaluated in a

2, 5- di mer capt ot i azol e -5% , benzotriazole
( om%:aungm@e lits eumutlybgiemnms &allopyinga (ot sage ag gARFNo. 2

Bar%;% {Sg-‘é e}zﬁf{%ﬁ; alg%}%%n@g%il%l ?Bﬁgg é%aﬁlt%ﬁ%lmﬁ The friction pairs

V\’h BE&i A tﬁ@%@né&ﬁ!o@{ﬂns@&t& BERE syreshiagedring ahde steelt gebr cone.
wei ght of the conposition. Fully fornulated.fini Sgﬁghenthe

25 0| |~ conposingicestscysic efithe tast frerioms is OB AT R SRF

Wi ?}hpgt@ﬂho%f?gﬁ ogg Iﬂ%e! %{r 6 a?xg AQRSroH RO BralcHt G itBd B1BEIIAT At the end of

each cycle, the ring is dlsengaged

15

If sticking occurs, a sticking torque is measured when rotation of the cone is
resumed. During the test, the lubricating oil and the metal parts are heated to a
30  temperature between about 60°C and 90°C. The contact pressure is about 20 MPa

and the initial sliding speed is 1.6 m/s.
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5 viscosity. Preferably, the additive package
descri bed above is added to an oil of [lubricating
woR®ensi26yy i n an amount of from about 1 to 20 M&ET/BP1003/009312
percent, preferably about 2 to 15 wei ght percent, to
provi de [
wei ght g%@cgﬁgﬁg%ngﬁégﬁgﬁﬁ #@gﬁgg Sg&gﬁgéﬁ%asedﬁgﬁw?h
total wei ght Aefi-stitldng %Hfﬁ&bﬁﬂ:OD- (Nol Gf dyclarwieh stiohfng)
ot her additives can be present gTbMprgﬂh@agsgikggof
the present invention. These additives include
antioxi dants, rust inhibitors, corrosion inhibitors,
5ext r emre Apcesbugly, agatitgickiag cpéfbiarentefchindicatss e presence of cone on

anti - r. agents, and vari et

i T eunEAERg excfy & e Bl ccomeRis o AR pECRY Frefricentof
be 1finaiches nb kfidishgd Ata@dvRYbE&eed Sfdr BV dfir€F@aBG1ESE the test. Thus,
which set forth particularly advantageous

entiloeihigherttbe anmirplickingweocliasril wpstodrraaimyyl efeld theobetter the anti-

| nelRtBbEARRBE SR b ARE 1 e 2udi cive

10conposi tThenesdlubiritating 6i$ esthpositudn et fonmalagadedsifall@ds:i n
a lubricating oil for its anti-sticking properties
f olluiicay Gomnositiondi ng an SAE No. 2 bench, which
eval uat [ .on.
cyal uat oo ERIRTEBGlof il Bl R mHITNE AN A
brass(®ynch m[ghz percentrod aaod dasp&ts&ml ofgls'drat@hnﬂassﬁlﬁl triborate,

During each.c of the test tat n
at a g. ven™ Qﬁ‘ég’dt © PHghsPETsIOn qop}%neﬁ@\?; %?fé ttﬂ?écegg pthe
150f the congydified pbsdidkindatdNdibderddd 1ha 1|9b‘N:K§ﬁ|ral &11

the end of each cycle, the ring is di sengaged.
stickitig otewesght perseritok rmgil dispensioniod” hm;@ualéwrvmmde wherein

rotation o cone is the test
b cat i nirestisRaTe oiifet R0 1 Vel o s g’ pm boron
t enper at ur githes i adpetitd G041 SN R0kal olhe@ntafihaalstabilizing
pressure is about 20 MPa and the initial sliding
speed i s l1agnfjagd 16 WO 2004/ 013262 PCT/ EP2003/ 009312
The apki-s [

20 ot cultht od® he PP ESEN ok EEBRD el B Sk BELHL MBON piys 600N and
(No. of cyekwashatictpolsdiphaklefig)oil. (Total No. of cycles in
test) 5 Accordingly, an anti-sticking coefficient of O
i ndi cates the presence of cone on ring sticking

durt g cad e ofobklog 0f the test. Conversely, an
anth-sticking coefficient of

The lubricant composition 2 was prepared containing the following:

25  (a) 7 weight percent of an oil dispersion of hydrated potassium triborate, wherein
the oil dispersion contained about 30 weight percent of the hydrated potassium
triborate, dispersed in a 150 N neutral oil;

(b) 5 weight percent of an oil dispersion of hexagonal boron nitride, wherein the
oil dispersion contained about 10 weight percent of the hexagon boron nitride

30 solids, dispersed in a 150 N neutral oil containing a stabilizing agent; and

) 88 weight percent of a 50/50 mixture of neutral oil (150N plus 600N) and a
synthetic polyalphaolefin oil.
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1 indicates no sticking at all was observed over the
entire duration of the test. Thus, the higher the

w@nios s ki ng coefficient, up to a maxi num of PAT/EP1963/009312

5

10

15

20

25

30

better the anti- sticking performance of the

| upri cat j L dsns The test lubricating oil

coE fufciht Coh o§1t1onl ormul ated as follows: Lubricant
Conposi ThehbticAutlcuposani 3 caspopaicdwonwbsngthefall @ding:
contai ning.the follow nglz ) [ ercent of an

(a) .7 weight a )
oi (3 di spareighd ResentiFap &f pﬁ@g%%ﬁhy%{qt? PrRIpsstugn triborate, wherein
wherein j i ' f ' .
o cony ) RO BLEIEATS Lt AL Bt ot
di sper s&iborate alidpeedime Uf0 Mineoirhloil;b) 10 wei ght
percent _of an oil djispersjan of. hexagonal .boron.. . .

P 191 de2- SuHaREroept it SrRepo P o B PR g herein the
10 wei ghf g El%ﬁ’)ﬁtcoﬁlfaiﬂea%b&ﬁ)i@g)@éi%m%’e%m & thé heé€igon boron nitride
solids, dispersed in a 150 N neutral oil containing a

st abi | i golidy, disgpesed;in add0 20nquirpl GBcowhiging questelzing egens and

Sner AR B P4 Rl SN o o

The | ubgyrfiadiic po bleFi@il2 was prepared contai ni ng
the following: 25 (a) 7 weight percent of an oil
di spersion of hydrated potassiumtriborate, wherein

thE ﬁﬁé gg 3§§5§'{18ﬂ‘é3§5ﬁ1§&9§8gab0m 30 wei ght percent
of i borate, dispersed in a
150 N nautbddatidelcompbyition was prisparpé costhinigf thafoltiwing:

di spersi on of hexagonal boron ni,triRg}el, wherein the

) he .
oi | dikperkVeighicRimecat Ak abdigperaion pé nytiptch @ptasipmdyiborate,
t he hexag | bitd j [ '
108 Noncae R 8l b Atk fon ShingRgeckn &
(c) 88 weilgltatgbpatasstunofritarde ts@ersed iz &SON nestrekrl; and

oi | 50N pl us. 600 n nt het i ol |l efi

o 1. G wtsuearressb e shhy Ry asaB R P s 6bon) and
Conposi ti ofsy3thERE pbyRIphEABEN 6@NPOSi tion 3 was prepared
containing the following: (a) 7 weight percent of an

oi | dispersion of hydrated potassiumtriborate,

wher gi. n. Qe O_l,i .Odb gzrseilrgnve ont ai ned about 30 wei ght

pe sium 5 triborate,
di sper sadubficading 26mositiot tvas pr@phred containing the following:
(a) 10 weight percent of an oil dispersion of hexagonal boron nitride, wherein

the oil dispersion contains about 10 weight percent of the hexagonal boron
nitride solids, dispersed in a 150 N neutral oil containing a stabilizing
agent; and

(b) 90 weight percent of a 50/50 mixture of neutral oil (150N plus 600N) and
a synthetic polyalphaolefin oil.

The above lubricant compositions were evaluated for anti-sticking performance in
the synchronization test described above. A base oil containing a 50/50 mixture
of 150N and 600N neutral oil, with no additives, was also tested. The results of

this evaluation are shown in Table 1.
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(b) 2.5 weight percent of an oil dispersion of

hexagonal boron nitride, wherein the oil dispersion
weontainerd about 10 wei ght percent of the hexaPONERPmONDHONI312

nitride solids, dispersed in a 150 N neutral oi

- containing a st abi i zi ng agenty gpp (c) 90.5 wei ght
percent of a 50150 m xture of oil (150N plus

ON) gaghpre 10 By BﬁCyﬂemitNaVDdT@lQN@fdﬂC}@lds Anti-sticking
ubri cant Conpos ti eBndof RAFParjati ve) A | ubrigati n@efficient
pbnposi ti on was pr epag ek ntailni ng the followi ng: (a)

wei ght percent| of an oil” dispersion of hydrated
o assBumctilri bor pt e, 1(91{)0\/\/her ei|n the B0 di sparsion O
rEata Wm 30—wet-ght—perecent—of the—hydrated
Dt a@nﬂ?ﬁri‘%‘g rate, dispersed|in a 150 N neut|ral oil;
hd CHI?P ht percergo of a 50/ 50 gtioRt ure af 0

d

a—svnt hot | o

cutral oil /1'%0 L pl us 600N)—and syrt-heti€

I y &lqpRRasatEfei n pi | . 20 Lubricant Conposition |B

,on@anmmﬁmﬁ)BA ubri cgtdgng conpositimgms prlepared ¢
bntaining the followng: (a) 10 weight percent of an

I Gbmpesi’d«bmh of hexagdiWal borlon ni t7508e, wherein 0.84

'-*9_0/\'0:9:-0 oo NOro

f
per-stpr—eontgins—about—10 |gm percenmnt
the ﬁ%’%‘ﬁﬁ%ﬁ‘ﬁ? bof on n;lfqdl de sgrldl ds, Egclilvljlspersed in a o%2

150 Momeudifieh 301 | cont &opi ng a [st abi ltozéng 25 |agent ; 0.97

at d (h) a0 \I\Pi gh per cent of a '—_\n/ 50 m- vt e

1 =3 TTT/XC T

neutral oil (150N plus 600N) and a synthetic
pol yal pb[?l ?éma‘i’é bemd2GaRE \é?thlelé@&'tl‘%@@& ﬁ@ﬁﬁ&?bfm@ﬂﬁesent

were eva or anti-sticking performance in
t hénweytichponideatigaificheishtidtisking pedomirmee andsshiyaeer watked
containing a 50/50 m xture of 150N and 600N neutr al

3 0i PmPWVFWer’VSHHﬁet‘io{?‘é?grat%gmﬁl’%% 1¥%8sted. The results

of thi ScriiRWNvArbud 2R defichtioABan®Rhanges in the
2004) 01 3585 U B R varTbul 82 1 Sanpl e No. of

QI ebee- dwsmhbéﬂanactntm Wllifoc@:}rdp dosppkilledin thr prg Al@ﬁb on
..?%gﬁgcfea{ 1f\9|8§ Ico(:'\nrllltng Wi hm 516 sgope of the appeggc%oclgi% arQ intended to be

included therein.
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Conposition A 8100 8100 O Conparative Conposition B
6600 6600 0 Conposition 1 1200 7500 0.84 Conposition

wWQ280028710 0.82 Conposition 3 300 10560 0. 9FCTTRR2003/009312

above data denonstrates that the additive conposition
of Nt ntion provides significant
ant\&ﬁa}oi‘iw fmance and shows a nmarked 5

| I OX 8RBtV ¥epsditorcRRp &raadrhidsiof 611ReBIbEkARS. From
the foregoing description, various nodifications and
changes in_the above- descrlqig |n§§nt|on wi | | occur
to t h@saneldisnsgsionohatydigied alkpl metpd Roratg; andi cat i ons
coming Wi thin the scope of the appended clains are

| nt endsdnld deerdfrd Ut dNERg] fiid? WO 20047013262

PCT/ EP2003/ 009312 WHAT TS CLAIMED I'S: 1. An additive
conposition for a transmssion oil conprising: (a) an
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5oi | dwhgemngheoweight mtioydtlze yiraibd alkpli metad botsdy tetthe hewagonal
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borate to the hexagonal boron nitride is in the range

of 2aboid ad¥iBtive doenpabitidh abecd®ing Lo CTha 1eidietdiv the alkali metal in the
conmposition according to Claim1, wherein the al kali

net al hsfdﬁat@(helkahWadtbewteawwamwwrtp@rfasmt e is sodium
or potassium 3. The additive conposition according to

dai m adﬁ'ik%ed m#o@ﬁoﬁ'ak&'r&m @!lanh% %@réﬁ?ﬁ@%ﬁi hetdt is

Thea i tive conposition according t6 Claim3 ereln

10t he hp{da&ahmd al kali nmetal borate is hydrated
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pot assiumtri bor at e. 5. The additive conposition

t.0 wherei n the.oil
i af s SRR pm B R L s MR fea ekl meta
al kal borﬂf@ﬁﬁhy&%ab&asﬁmﬁltﬁmﬁ&ant 15 and an oil of
l'ubricating viscosity. 6. The additive conposition

according to Caimb5, wherein the oil di sperS| on_ of
hy dr ateRdslitkeg Gommesision Besosdiag v hiaim s WAsEsIR the@ikdispersion of

about h}7d§at¥@ @B nREN 56t Hntdibea hydrated alkali metal borate, a dispersant

and an oil of lubricating viscosity.

6. The additive composition according to Claim 5, wherein the oil dispersion of
hydrated alkali metal borate contains about 10 to about 75 weight percent of the
hydrated alkali metal borate, based on the total weight of the oil dispersion.

7. The additive composition according to Claim 5, wherein the oil dispersion of
hydrated alkali metal borate contains about 2 to about 40 weight percent of the

dispersant, based on the total weight of the oil dispersion.

8. The additive composition according to Claim 5, wherein the oil dispersion of

hydrated alkali metal borate further contains a detergent.

9. The additive composition according to Claim 8, wherein the oil dispersion of
hydrated alkali metal borate contains about 0.2 to about 10 weight percent of the
detergent, based on the total weight of the oil dispersion.
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hydrated al kali netal borate, based on the total
wei ght of the oil dispersion. 7. The additive

W@ 09posi2t: on according to Claimb5, wherein thePOI/EP2003/009312
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di spersion of 20 hydrated al kali netal borate

contai ns_about 2 to.about 40 [,ght percent, of.. the .

di ¥hdhe aﬁd@l%a@%osgm%?éof@&g&mffghtw SIp e ?Ighspermn of
di sSPEL§LRA-andii bidif e BGHEASEHidIinttRe range of
S e T A

al kakbourdab abar &0 evdight pheenic basedion ghetothd wesigh af thegdditive
The additi.ve conposition according to Caima8, wherein

the 6PTPETEPErsion of 25 hydrated al kali metal borate
contai ns about 0.2 to about 10 wei ght percent of the

det engentiditifasedpStidhe chlirad tovrlhight , wieréingh®hdxagonal boron

di spersi on. 20 VE) 2004/ 013262 PCT/ EP2003/009312 10. .

The aifdile hasca putiglosizeidintribiionmdiergn P8 greater of i astipes are
the oil .dispersion.of hydrated al kali nmetal borate is

pr esgeﬁ‘?ﬂ?aﬁ R%ts%ga‘}l?ﬁ"%}g conposition in the range of

about 10 to about 90 wei ght percent, based on the

t ot AITheRidgitive 0bmpbeti@datichidies todtinino$j wharein the dil dispérsion of
additive composition according to Claiml1, vvh{gr eidnbt he1

hex adeRaoNRIRaEAR MY Goptaipsan il %@PP%%“@gﬂ%ﬂyan about 1 to
di st rp butdoane; ' 2 it8fle, tHAG PR thb EdtiSweight of
are g%{séwgﬁﬂg{?géue?t %ﬂg&%%@gﬁ@ﬁ%gﬂﬁfhe additive ¢
conpalsd ¢ill dispaswar ding to Claim1l, wherein the oil

di spersion of hexagonal boron nitride contains an oil

o B SR RSB AR 7S ! 0L ofron o

t he tpialonwEbGbA nifide futeOddntdhsPairficoimt aslBstabitiger.
addi tive conposition according to Caim12, wherein

the oil dispersion of hexagonal boron niftrjde. further

c ot Aihesditigrcpmepsiien AFORISE KHFIT dy Whatsn il dispersion of
addi tj it i ' =Y

ol ek BrshaTAsh Pl RUFRLE Athd RARR Cibos ORI UR el of
pr eseabbui 10 toraboaidll weight weormno dasddom the tatbleveightgd taf additive
about 10 to about 90 wei ght percent, based on the

t ot alCOWMOFHC of the additive conposition. 15. A

| ubricating oil conposition conprising a maj or anmount

of 18 A [@RAissbiPBorpdsitddn cdnbiisirpad inBidr WindG@siflaytraantisaion oil of
ef fective synchronizer sticking reduci ng amount of an
20 adubti¢atiagoinepoty aiden cfisatbye synelyonizan stighngjrpducing amount of an

di Spea{dﬁit% c%{]np%sigxg rcg&sgsﬁfll :kal i metal borate; and
(a) an oil dispersion on a hydrated alkali metal borate; and

(b) an oil dispersion of hexagonal boron nitride;

wherein the weight ratio of the hydrated alkali metal borate to the hexagonal
boron nitride is in the range of about 95:5 to about 5:95.

16. The lubricating oil composition according to Claim 15, wherein the lubricating oil
composition contains about 1 to about 20 weight percent of the additive

composition, based on the total weight of the lubricating oil composition.
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(b) an oil dispersion of hexagonal boron nitride;

wherein the weight ratio of the hydrated al kali netal
whoranes2sd t he hexagonal boron nitride is in POEEPBENYE9312

of about 95:5 to about 5: 95 25 16. The Iubricating

oi | conp03|t|on accordln |n t o
bt o teompoieh taroctin B i fouy Tetingispmision
wej:ght, gﬁﬂﬁhgﬁﬁkg_ @qq;tlve conposi tion, based

on the tot wel ght of t e lubricating oi

conmposition. 21 WO 2004/013262 PCT/ EP2003/ 009312 17.
The lubricating oil conposition according to O aim 15,
wherein the transm ssion oil is a manual transm ssion
gear oil. 22
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