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pres-gence tharédPr7A7t he | ubri cadirAdSei’50%onpositi ond 8740 | nventi on
w4 depend oB,2he,p66ti cul ar use3auad3sl,gval of 50 per 3gmTENGay equi red. The

| ubricating o itions may go A a zinc salt t,hi ophosphoric
acid. Zinc saFfssQnBSPthlo hosphoﬁlgmadﬁgg are often Péﬁ@?ﬂg 0 as zinc

di t hi ophosphafed72z774€ 0, Odlhydroéaﬁﬂﬁhoéﬁ- t hi ophospRa6a2,, 548 ot her
como#l y used3pagm$357hey are songtqqgsoqgferred to by %@a QQQreV|at|on
ZDP. One or rg g gﬁ salts of dl%h SR § horic acids na% resent in a
m nor anount TO B 69P8e additiona pressure, 3ndiPA and

anti - oxi dancy3pdifiebhfince. 55 3,864360i7ti on to zinag 9a5t$4af

di t hi gphosphogi C di scussed Repghn ve, other a d| AY t hat may
optioff- ally b gegﬁgegq?n the |- brlgét?2é%§?I conp03|t|gﬁskgf%%ﬁ|s i nvention
include, for 8xa#Pré8ldetergents, 3dP9Pedants, vi scosht@3idndddvers,

oxi dati on InthBlnna4agents pour3ngQg1dgpreSS|ng agqnhgl ,®9lyr eme pressure
agents, anti mggé 9$nts, col or atga |é§rs and anti - oan1a ents. The
abovqgnention% 4rtfves .are use afdftion to 7 REgB6g4 @7 692 Bl the
sul fur ed conpedbli8h2 of this in3eARle78Auxiliary extreme pressure agents
and corrosion and oxi dation inhibiting agents which may be included In the
| ubri cat i ng2)reaRRs bR Sf reltivel Aigh AYBMAIal ASlgHRAIBhAY B Eldyifcingifle P¥ithlRtinas, ipRad-ed

al i phati c hydrocarbons, organic sul fides and pol ysul fi des, phosphorus

esters Including dihydrocarbon and trPhydrocarbon phosphi tes; nolyb- 5
denum conpounds, and the I|ike.



Viscosity inprovers (also sonetines referred to as viscosity index

i nprovers) nmay be included i.n tHe |u- bricating conpositions of this
invention. Viscosity inprovers argp ¢4s59@4d ¢4 Pol yners, including

pol yi sobut enes, "pol ynet hacrylic acid esters, diene polyners, ponaIkyI

styrenes, al kenyl ar ene- conj ated dlene co rs and L

NUT L1 1 unct 149 2PYRpiepeayep SR R, € stemple oo
ant i oxi dancd® feojbed oy aemele "t °f€'ﬁ'8 - By optionally be used in
addi'tion to the products of th| s invention. Pour point depressants are a
particul arly useful typg tive often incl e lubricating oils
de- s%rl bed herein. See f%? Zggirrpl e, page 8 of 'Ltfe%rl carg1 Addi tives" by C
V. Smal heer and R Kenn2d$3&nT¥h (Le- zi us- Hi | e SSBHBBA Publ i shers,

Cl evel and, Onhi o, 1967). Pour point depressants useful for the purpose of
this i nvent(’tamhacttoe BRMICRBWESIY PendldiR WhiclPthe BIRYI Groips Rordieh ot la&t hbousI® carbén atoms
descr ied i vithlddShydédqéspadialiyidiiriohyde) addamifdd {especialiyzhofdlkylend figlyamijng€) Syhit Siay be

"1, 815, 022; chark&drizé®@dd;"Mannich QispbfBints"2Théaihtedald desarbédi th8 Tllowiny141S.3aB9ard liGstra-
Anti - f oam aiyents used to reduce or prevent the formation of stable foam
Jinclude silicones or organic poly- ners. Exanples of these and additional
anti-foam conposition cribed in "Foam gyents”, by Henry T.
Ker ners ( Noyes Dat a Co?ﬁgtlgt'lggﬁ 1976), pages 1% f65§ Det ergents and

di spersants may be of 3t887a${4pr oduci ng or ashl3 'fp?@ The ash- produci ng
detergents 20 are exgnplasf,izey by oi-l sol uble neutral and basic salts of
al kali or al kaline earth rret al s vm t h sui fonic acids, car- boxylc acids,

phenols or bss &réfmgﬂiosm B3, acatm‘?nfe'o ggmtax lordei iy 8UF el oo
salts wher eén Qees itHl er aeé’ llhnl r th¥ 1ike x@implary mB{ER4 L S
foll

than the orgat d% and ques for preparing and
usi ng them are wel % nown to those Skl Iled in the art and need not be

di:scugsed i i ere. tergenf sper sapt r o-call ed
~ despi ?52 ther?’f ﬁbéﬁtq?a{] depéﬁfgaﬁfj c?%el ts corfs%ﬁ{]qstilﬂon th?dé%% feﬁt or
- di-spersant B0 8h@B&onbustd A L&Y a nodaBA2ETE resi RP4lcfe%s boric
ot ol QLdpP%Z?Q‘?z??13322°ﬁL?%°€"| d‘”eiret o g ash, bge Kogysti on.
Many sypes ate? 3Gy in th@'aié-’ Y cﬁ?%ge sui t b‘i?% %r? use In
‘the lubricarg,25f,d48 s 30 3,872innh. The IBIDEIY are 131687 ;574ve: (1)
Reactl on prag L%GS ﬂi calrolboxylltdq’a téis (or feg-;yaﬁi(yes t hes epd3 , gont ai ni ng
eterably a eas

-at l'east 34 7dn 54 carbon atonms with g
'_-cont ai ni ng &uﬂiﬂ'ﬁﬁﬁsuch abr 448 R98 or gani 3 W corrpognfjég ggﬁ as

""”phenoP% and Al s9f103 andlos m;m norgampsmmsals Exanpd p308f t hese.

"carboxylic d'l ed in at ent Qu r 306, 529
and I'n many ¥ 7590 p‘gqa%nt S i 1€§?§h§}$he f ol ?béé% 55 3, 16%{'@@@' 522
- 3,381, 022 3,542,680 3, 184, 474 . 4f234r435
.3,399,141 3,567,637 3,215707
3N445, 50. (5) Interpolymars of oﬂ-solubnhziﬁg ﬁgvﬂ)mlrg luc'ﬁ vagae%yl%ﬁlacrylate vinyl decyl ether and high mo-
_ 3,433,744 lecular weight olefins with mon&ne@&n@ﬂﬁg ﬁolé“ﬂbsﬁﬁ&ms e.g., aminoalkyl acrylates or metha-
3,444,170 cryiates, acrylamides and poly-(3xyethfleridPsubstituletheriiatas. These may be characterized as "poly-
3,448, 048 meric dispersants” and examples tiarkdf drd disolbsed in the followirg-LBS. DBEnt85 7

?du S,

3, 4484649 3,632, 511 3, 306, 908
3, 451, 933 697, 428 3, 311, 558
' 3.454. 607 | 3'329'638725 441 50 EY +668.9438 177
3 467.668. . .3,449,250104 886 3, 340, 281 687,849
3,501,405 3,519,585234, 435 3, 341 583 702,300
. 35228479 4,491, 527 3, 346, 493
' 3.541.012

s ?:aafrﬁmgﬁi f}%%@ e T T e
|¥ vai

abl'y QP &Eed |'1|' &an'BB c}ggd ﬁ} ‘E‘Eﬁ‘ﬂbhgaﬁpP rﬂo@@ver, they
di sper's arﬁriﬂu m?a?%% nﬁa?ﬂy?n 2 nbiMaiafid B85S di Hds nfinerdi Bl ﬁ‘aph &) bbriEne, tol-
fol | OW NGyl g‘xylg &/¥br# an additive concentrate. These additive concentrates usually comprise 1 to 90% by
wenght_ of the sulfunzed compositions of this invention and may contain, in addition, one or more other additives



6 3, 275 554 . 3, 454, 555

- /3,438, 757 ' - 3,565,804 (3) Reaction products of
~al.kkyl -phenol $ I'n which the aI kyl %Qlégfaﬁ tains at.least about 30 carbon
atonms 10 . with al dehydes (espeC| al or mal dehyde) and am nes

o I Lyal .k h t d
R o U EE §°%r5§te?ﬂ w@éna%tfwa%@ﬁr%a%gm‘i‘%nw ve
patents areThf‘t 25,480

H’ﬁ;&trng oil tsolfn\‘gsihoﬁs' 04 &1% m%entl tll;aggi ny. fﬁm% are lu brlc for in-
b

3,697, 57enal combusti ines jally fuel
PrOGUCE S ARoRbAARo DI B S b M Toni

W ﬂ'ansmis on fluids su auto-
xlsaﬁgc oul efv multiple
- di spers anmpo\eestshcrsamdrm@m.&%i bidie |Mfr|€é?1ts In@ Kipifelnts, & ‘aé’ b gnt from
al dehydesa cdirion Baifip. Oﬂﬁfé?@déﬂépﬁho%ﬁdn ud M alstiaidpicitio st o dna X! 2
anhydr i demdustbiigearofs TheaRfz6bRDmMpdRAERLT AR THIEHEBHRay 43 4M3®8 Qmﬂﬁﬂﬁ inq{idd i’
the |ike. chiming rusa idyscitiidan bével Rdrsbbidi patekits/Yar Mafple O5.6/ 4, 3%‘129 .$.es68, %d Q. ng
- 'U.S. - pat ef1#48,703,358d in other aduedddcotPdbitions. 3, 282, 95
3,493, 520  .The lubricating coripoSifiths 2¢Ris Bly@Biah, 8@ Gilustrated by the followiBg chrhples] Fhe lubricating
3,502, 67 7oompos|t|ons are prepagad byl Sunibinig e 300ifiddirigredients, individually oBfradbdmnéeaPates, in the in-
3.513,09 Jdicated amounts and oilpf mhriralp@ 9isoe8ity to make t® ttdl A0S by weight. The amount8shd®nar®4 3
: _3 533 94 5parts by weight and, unless ngt@ﬁagmgme anaunts of chemical presenBorGindjl-frdelbasis. Thus,

) 53, gg 3 forexample, an addmgchgqﬂsglg ﬁO‘)gmgggl at 3@6 by weight in a blend, moviigg5% Bpweight of chem-

1’3573, 01 Oical These examples arg PFPEPZIR-:? fop illusgahzq purppses only, and are not lnmngeqqlpllglwmpe of this

3,579, 45¢mention. . 3,703,536 3,280, 234 3, 455, 831
‘3,591, 59 | 3r 704, 308 3, 281, 428 3, 455r 832
31 6007 7;%—"%- 3,708,522 4,234,435 40 (5) Interpol yer s of

. oil-sol Ub' | J\ it o s68s a c mss1 nflu com .ﬂ.ﬁr and
'hl\g'h mo- Jlﬁiﬁ I%Elubﬁéh gtg;‘?(fsﬁ 1 EméﬁfiE%%L mkn‘% t.¥ t' y iétp%lp ial |I|(§c§|ye antli;oa )

- 'substi t Ua§)§28% ofa Gommendil Ry e Yahd ?53?’0% b ddditive 5&751& ﬁate SJnWbﬁt ﬁ 1 fi
and pol y-drsuat Msem@nyussu&mclawd vith BME%%&W&H > pést-fiEYed 6% bfd &;.ed as
o " pol Y25 NEréteEreBlitioPSbAROIOE Solyisoblitbnf ¥ Addiic 8hy ﬂ@hﬁpgthyféﬁ@pdﬂ}aﬁtﬁubcb%i b'an éah:ﬁ:m sul-
T ol |- owi nQforsteSh.5% RdeRjtRicetib 0.96% 2 dliGIphosphorodithioate, 0.5% of the product of Exanipld 0808530~
-3, 449, 2505 an alkylated diaryl amine + 0.11% N-tallow dicthdhSiamiRé 9 5% afkjiQePenzene (Alkylate A-215, Mon-

' 3,702, 30Ckaiftbjet 648%.af an éroisd trented etyrankcindléatecdpdiyier BrIE %6 dhiesent 1 n | ubri cati ng
,-'corrp05| tions at - a concentration of as little as 0.001% by wel ght usually

- wei ght. of

-rangi.iy fExampleB01% t 0 20% by wei ght I n npst instances, they each contribute
from0.1%to .10% by weight. 55 The vari ous addltlves descri bed herein
_ can be .addefiubficplingpi ?me'zfmpmfermmdmgq@s Enetplavorling fluid Iy oxpared by corthinjngamineral
. diluted. "P??’Mﬂﬁg?s&?ﬂef’!i'lﬁxﬁmﬁ'%wm%%PF?@PH@|3W°WQW|%5 %l theemredugtigb h as
“omi nerg) mPI%%pht ha, benzene, tol- uene or xylene, to forman additive
r"—.._'_conc<—:~ntraéx gese addi tive concentrates usually conprise | to 90% by
—&H%—sul furi zed corrp05| t | ons of thts invention and nay contain, In

~addi t _EP 0 357 692 Bl th
e ] L
- highew nmay B tlng-g Qé'ﬂfttl'hﬂgle (ﬂ ?el:lriﬂ tpmllomng ?‘%&e% g{\JB(ggI ion

fidad ut i lpieby i n many areas. rrp es are ubrlcants f.or

conbustion engines, especially fuel econony inproving 0|Is power

* transm ssion fluids such as auto- o matlc transmi ssion fl ui ds, hydraulic
fluids, power-shift oils, and tractoroils. Tractoroilsfrequently serve
mul ti-®# e purposes such as hydraulic fluids, wet brake |ubricants, engine

“lubricants, etc., all enploying a |ubricant froma common sunp. O her areas

-of application include industrial applications such as netal -working fluids
~and industrial gear oils. The sulfurized conpositions of this invention may
- -al-so Qp enpl oyed i n aqueous fluids in-

s
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- cluding:-those described in several. Forsberg patents, for exanple, U S.

4,329,429, U. S. 4,368,133, U.'S. 10 4,448,703, and In other aqueous

"._._corrp03| tions. The |ubricati Ng CONMRSd 45k g{?ﬁ ©f this invention, are
illustrated by the following exanples. The |ubricating conpositions are
“-prepared by conblnlng the specified ingredients, individually or from

.concentrates,.in the in- dicated anopabdeald oil of l|ubricating viscosity

“to upke t he total 100 parts by mgkggglggenanoents shown are parts by wei ght
- ~and, -unkessindi‘cat ed ot herw f chem cal present on an

" oil-frge basis. M¥ﬁﬁ§al191ioﬂSbﬁékpFéteanaaéénﬁiveeééﬂp¢F@lngségwﬁgﬁ) used

. at 10;’/0 by MEQBEoEﬂt a-gbl@mﬁ préa%/u;tfs t‘%"éoatﬁéd/»elsgbt-eaa-ahn lﬁateataetse ded
-exanpl es are_presente stra poses_on not _i nt ende
o Pt (RePBLERRR R i 0% it ohed Exbip ee5e o8t bey Fenfriptntng
' conpositiod.t2knuEagedinrusaelasofinanuadkyli catbarglissaondf tuddalkypr epared
by Comb'n'BHoégHbPS&ﬁEththaﬁF§ fE 41903@§U%E3£h8'LeacGEBheﬁr§ﬁﬁ¥tce

~ ‘St.ocks) conmmer ci a I cone antifoam 0.025% of a commercia

" red dye, aff 35N7Bogiépl 5M1aaa¥FP9éaﬁbﬁeeﬂtF§tB°&BHFPPBEFPHb $UGEIRLE t he
reaction pmﬁydtiaé pel wsmmt Daglicsueal bl amantyltd Teumi s lEomeltene+
polyamne. Jpesh- GRS Wi} 581808704 0113 Be AR T BhRMICRACH L BRCRY oduCt
~of ‘pol®i sobufenyl succihic anhy Al h et hyl'ene poFyanm ne, o basi c
_.caIC|untsub91¢Uhate 0. 5% hydr oxyt hi oet her, 0.06% zi nc
“:dIaIkylphosphorodlthloate 0.5% of the product of Exanple 8, 0.08% of an

-al kylated diaryl,_amne + 0.11% N-tal |l ow di et.hanol anpne_+.5% al kyl at ed
”,benzquT(AIkyta£§3522$5 Mon- santo) + 1g§§5§8£-89-é§5ﬁ8iﬁreated

. styrene-nmal eate copol ynmer and 5.1%o0il diluent. 30 Exanpl e B Al ubricati ng
}-OLL/conpoSition foynul ated foruse as a netal -workjng fluid I's prepared by
conbi ning a m ner oi | basestock as described In Exanple A with 1.35%of a
- basic cal cium sul fonate and 2.5 % of the product $f Exanple 8. .35 Exanple
C A lubricating oif conposition such as describedsin Exanple A is pr epar ed,
~ -whi ch contains, ingaddition to the ingredients eq?loyed in Exanple A 0.42%
of a borated fatty epoxi de. 40 Typi cal gear Tubricating oi

“-conpositions of this invention are Illustrated In the follow ng Tables and

.Exam pies: 45 50 85 10  EP 0 357 692 Bl Table | Exanples D- G 6
Mner@- oil- (Shell International Petspieunr- SAE 80W basestock + 0.40%

“‘amine. treated  styrene-alkyl gﬁkeatf cogolyner + 7.70% of an additive
~concentrate contributing 2.12% of an al kyl carboxylic acid -

. odial kyl - 10 pmﬁqnﬂrakhQiﬁcﬁﬁkehixImt%rna©1@4&@o?EtheleemctlsaEpsowmct of a

- NN-di g kyl, abkang! am it 4+ Dby ORIV LSV O o RN sl L 10%

-f,ba3|c cal ci-um petrol eum sul fonate + 51 ontnera i /6of t he
"product | i 0% JPEB| ®F Bxadblirone a“tlfo"‘“ * ﬁﬁédue# oM ERgdhtéveo o
‘2 E ‘concentrate contributing32.12% of a zinc salt of an alkyl
. ".'é"_carboxyllc acid-dialkyl phosphorodithioate mixture + 0.31%
j\u/_  "~ of the reaction product of a N,N-dialkyl . alkanolamine with

polyisobutenyl succinic anhydride + 1.76% basic calcium
e sulfonate + 0.75% of a borated basic alkali metal
sulfonate + 1% of the product listed below:

.g '-_3§§3§2§§ . Product of Example
H
I
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~a silicone antifoam- 7.70%of an a

260 . F , . 4 G

. 8. Table Il Exanples HJ M neral oil (Shel I I nt ernati onal Petroleum - SAE _

'-:-80V\) 36 + 0.40% am-ne treated stgpgg mal eate copol ynmer + 100 ppm of
It ve concentrate contributing 2.12%

+ of a zinc_salt of an al kyl carboxvlic acid-dialkyl phosphor odi t hi oat e

: mxture -%—%'31%40 of the reaction product of a NN- di al kyI al kanol am ne

| h pol yi s nglticgp » cCl. % anh ride ;rn § m i, ate
A il S e g
-__.pro uc5t dn |B§'ﬁ{f QWélls Sﬁelllnterna]tlonal)55 EP0357692B1 Exanpl e K KY

_ Al ubri catg@@nei! conposition is prepared by conmbining in a mneral oil
- (Shel | InTﬁ%‘aTl onal Petrol eum - SAE 90) base, 7.70% of the additive

- concent r at eA ABfdatiriglof cbmpBsitior & PriparedbyddMbilingd S 9fnRbtic il bae8eitek (BARISOWO U E&HBRGIBSS- 5
©ant i dentpofyblefth - Baif GhCHempwith 0% 4 Pwdidhiera soldtioh 6100 fdris ol cbuteri¥ BAWALIDUL1969, meas-

‘I'ubr i cat i unsl by ivhporphagsendsivibinetry) ind 0 péresrinestl oildgluehg MYai b wsight af esspiatidheF 40Cpafts hmine
basest oc kreggdyrSidvalkyl mMaleatercbpaynelkines0 hfls miperalod] 16%iofan-alkitated beGidne Sdarp%withdr 20%
by wei ghtaddifiee conseuitateciescobeddExampied. pol yi sobut enes (MW about 1900, neas-
ured by vapor phase osnonetry) in 10 parts mneral oil diluent, 1% by

wei ght® of ExampleMyt j on of 40 parts amine treated styrene-al kyl nal eate
copolymer In 60 parts mneral oil, 15% of an al kyl at ed benzene and 7. 70% of
the additivAM &Srﬂ' mves-@essmvfreabwmﬁw he mineral|of) deoribeg i ExampleK, 0.30% of

| ubricati mB‘F'I"'a'cPB § stsF H’e‘?ﬁg %l'FYé'H' 16 SE?!WB?"H?"H I 7Y efaR additiveqongentrte
descrlzpe 6% 3 Eﬂ"" Bf rﬂ‘@% r’i'i’d’?"éi@?ﬂy’?f)ed as
shel | & oﬁigq aﬂ5) 078 ?IF? neMitth
cQntri butp %$ n'al %e e 9. % aﬁ%’éﬁ ‘l@ﬁ‘ct of
P205 t te

0. 58 %WO f n;?th 8:9&/ tLhe olg E %(21 a@; ic cﬁtﬁ_l anj

pol yl gobut enyI SUCCI n| c an hydrl de 0 02% of a pol yoxyal kyI ene denmul sifier,
700 ppm ofpempo! yacryl ate antifoam 0.09% of a fatty amde, 3.5%of a

sul furized 1T5obutylene and 0.11% of a solution of 80 parts of the reaction
product ExampesN-Kyl at ed phenol, (CH20), and di nercapt ot hi adi azole I n 20
parts of an aromatic diluent, and 1% of the product of Exanple 8. 25 Table
[111 BXxanpl &seribb o luBficating oil cofpasitionefer 3k as trHdtot teaRsmissibn Riblicahte Rpaepared By tombifiig US e
as tr act camiteral pibhasesticlofSun TiisalJ20B) 5T 5% Sf omigtp@ btrtindsyl ol sibion (appepx 608k ofl)af arhined| |
basest oc Kregtsi styrgng-aliod njal€aB) cop@ymei</D02% &f arfl 0% sohdion bf ansilisenesdntifoant indelosene and
(appr ox. 68@%ohan gdditive capdentrate whishicentribytes the fellowdriolligted epmripenente: copol yners, 0. 02%
of a 10% solution of a silicone antifoamIn kerosene and 6.40% of an

addi t f/e concentrate which contributes the fol | owi ng |isted conponents: 35
40 :

55
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The benefits provided by the sulfurized compositions of this invention are illustrated by the test resuilts pre-
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The benefits provided by the sul Fh? g"(f? garrpoleons of this |nvent|on are

illustrated by the test results pre- EP 0 357 692 Bl sented bel ow.
The Ti nieenied kelow. The Timkpptestisa ey, m@favreUifgé‘adef%mtﬂef'@mﬂﬁe"x'wbmw ofa lu-
| pad- carbf"iﬁ' 'SMPW“ e Agerjcgn s‘!?f"FY(f%[rTPs““q ‘E"dl"éat‘ﬂé' r7 nerican

clfstelibl .ovpznmn Qa &M&
concentrate con- tr| utlng 2. 12A)o a Z|nc salt of an alkyl

car bgxyl i caci d-di-al kyl phosphorodithioate nixture, 0.31% of the reaction
product of a NN-dial kyl al kanolami ne with pol'&/j‘i sobut en&l succinic
anhydride, 1.76% of basic cal ci um sul f onat e, Jimken, JASIN-278 d al kal i

nmetal sulfonate, 1% of the product |isted bel @u and mneral oil diluent: 10

Soci ety fo ?E‘?”i‘%ﬂs 8\%’ ana E ?‘Edants
oo % °°""§ dzxg.t% h\gﬁm s °°°%°:: o
TC10124) c? azn 3t an i Eﬁé e reac! 'r,

h
100 PPMigisdy Sialelns am.ﬁiﬁe‘rﬁo &

Ti nken ASTM 2782) O( 5 Ex | e uct of npl e
Loadfs kgExampie Mample uct o= e 12" L . 25(55
| b) 226. 5( 32, BSOEpampld:J B, 3 953, 347 25(55 lb) 226.5(32,890 381} b)

247.0(35,825 psi) g0g. a5y 34 Exanpl e 2%(60 1b) 247.0(35,825 psi)

43 (95 | b) 275 8( 40, 000 p3|5 43 (95 Ib) 275.8(40,000 psi) Wile the

i nvention has been explained In relation to its preferred enbodi nents, it
is t® be understooBxahpie25 various nodificaBi(@8slh he?'@eﬂéw,pﬂﬂ lpetbre
apparent to those skilled in the art upon reddi (% e <FeBl49:682 iPsH) O ai ns
30 1. A sulfurized conposition prepared by reacting at a tenperature of 50

to 3500C awgﬁ |fe-ivefioR gﬁ&%ﬂ&ﬂ;@laﬂ% b Y frer&edeRBSdiAdNtsSit iS /B8 uhdukdidbd tHaf))

fromgl0 Lghud tholifidaliénd th (R6S kiR tRdrt ligdh rdading the 8dcicatoh.er  Of
a polyhydric al cohol, and (3)(2 romO0.1 to 15 parts by weight of at |east

one fatty acid. 35 2 The corrp05|t|on according to claim1 wherein

react antcigitye conpri ses a conponent of a fatty oil. 3. A conposition
according to either of clains 1 and 2 wherein the sulfurizing agent is

sul f ar, 1sulAfsulfurigid@mnphsitionhpreacegdn reacting attcterperatirg o0& 3597C @ swfuriningrgentwitff a

t hese. 4. mithee ofgenstants corapnisind: any precedi ng cl aim wherein the reaction is
ef fected at @) fremiftip 80 pareentily weipht of ot leasrmeparkial fatty acid ester of-4 pofyRyyiria gleqhel. and
conpri ses el Gif@rfom0.5ta1$ parts by weightef 2 lsag9ae Bi¥ATdaccor ding to any one of t he

reced| ai ns erein rea t ses a fatty a
8| ycét ol® j‘g ° oo 538"8%5‘83'1 %’T"BR“@%E%F dﬁnﬁ( )5°r3%"§esoan%’ ?"eﬂle p?‘écedl ng
cl ai ms Ve ngbipdshigtdRbHing BkitfePfidiainsASand b KR&6IRthe BEMRMgRZEMR isQUIuR siifuidibhide, Of

gl ycerol mgy of 8liffde cB ks Of twé bithdebrenedsld gl ycerol trioleate. 7. The
conposition according to any one of the preceding clains wherein reactant

(B){2) donihé sewosiiositanppieehding dai® whitsls theasastipsiis sieviedat 8 tmapralyreioh 109492 197@ of
t he~pr ecediangthe uifriring\aaent eqmprigaslempntel guikr of react ants further conprises (B)

at least_o menber of t nsi stin one cid
ester of5 q-Et y%fPf‘@ccﬁTdE'SF?%"y °'&ﬁft§ﬁpr?%f"f'§/g% eégs' rg?da"sazéwpgsreée’ ﬁt@h& )rs%?n t he
parti al o eH;ltty acid ester (A), (3) at least one olef in, and (4)
at | eas ts. Oﬁ'ﬁe £ Joditioh Gl shrdiit6 hnyQne 8f tHOpredaYiflg tigima WE&&A keactdt (A) comprises glycerol

monooleate or a mixture of glycerol monooleate, glycerol dioleate and glycerol trioleate.

7. The composition according to any one of the preceding claims wherein reactant (B)(2) comprises oleic
acid.

8. The composition according to any one of the preceding claims wherein the mixture of reactants further
comprises
(B) at least one member of the group consisting of
(1) at least one fatty acid ester of a polyhydric alcohol, which fatty acid esteris different from the partial
55 fatty acid ester (A),
(3) atleast one olefin, and
(4) at least one fatty acid ester of a monohydric alcohol.
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. :'_'_EP03'5:769'281 sented bel ow. The Tinken test is a well-knownm procedure used to
. “deternmine-the | oad-carrying abil#ty of ‘a lu- bricant. It is described In
“the Anerican Society for Testing ghglsdyabeai @l procedure ASTM D-2782- 77.

- “Gear Lubricants are prepared froman SAE 8OW basest ock (Texaco) to Whl ch I's

'*o

-2-1-'_'-'added 15% of a Kk ed benz e, 10% an acr | at e, pol ymer, vi
R rrproveré%%fﬁeﬁg aic %%v an %’lﬁ E;f y% b%u
i eat-e éi ' I. %FZL mxa | h sad ed’

Qatecpf an
- addrtive X 09 co 19& ql
-S?[‘J dSC%’ mgﬁb %&f ¥£a|t nQ&i{: gf hPors 8d ce'h@

g CINT, I yﬂﬂ h H% é%%’&tﬁe reactlon ,
- vanhydr i doddot @ KoNiail it aﬁolﬁ'ﬁh&ﬁlﬂ B%Iﬁé&iut@tﬂ%é‘mm nhyartdeOr. 7 BefSic B4Rt afforatekal |
- netal sulofra%f &sm%&{wé alkdieneR sifldHale, 1% &Kl%rd&ﬁ&tﬁétédﬁi&ﬁw'ﬁhrﬂﬂuﬁ&&l owaiuelw I uent 10
- Timken (ASTM 27821 K .4s Examai pI e Product of Exanple
- Load, 1kg MPg U Exanple 12, ; 25(55
-1b)  226.5(32,850 psi) U S. 3,953,347 27(60 | b)
247.0( 35, 825 psi) 20 v Exanpl e—Bimken (ASTM-2782)

43 (95 |b) 275.8(40,000 psi) 43 (95 Ib) 275.8%40, 000 psi) Wile the

invent.ion_has been expl ai ned |,._n |on to referred enbodi ments, it
- is to”oemg? 1 Fdhe M eo‘im-s%m—l-l—b'econe
apparent to i hose sE(lFamIe]da 1¥24 he art upon rea%ﬁ A9 J{bple 3%%@“3:@5@ irsh) O ai s

.30 - 1. A sul furi zedy OO ISI , FuPprepared by rzMedimwy avano(BSyses gsu)y e of 50
- to 3500C a sulfurizing agent With a mxture of reactants conprising: (A

~from 10 to 90 percent by weight of at |east one partlal fatty acid ester of

" a pol ¥hydri & al cohokxampie (B)(2) from0.1 to %(? g 4600 avfslht | east
oge fatty acid. 35 2. The conposition accordfi hep tB) cP ’\Qﬁ‘érpﬁ
reactant (A) conprises a conponent of a fatty oil. 3. A conposi tion

. accordi ng twhiRieRbntod nds lbednBRpldined MeiationbEE Blefdrrbd Enbatimbred, it % kd 1 uAGKRIMod 3t

- sul fups  StdolshnodificBtohs@erett MBI aPpbrdnt td oS skifkddh the B ubtin réddig B spafiBate,
‘these: 4. The conposition of any preceding clai mwherein t%e reaction is

':'.;_:effected at a tenperature of 100 to 21 0 C - 40 and the sulfurizing
agent - corgsimses el enental sulfur. 5. The conposition according to any one

- of the preceding clainms wherein reactant (A) conprises a fatty acid ester

- thep

coof gl gcertal -Asdfrized corfiivsitiancrepered by reartiziat o tetfipergtutef ¥ty 31 1@ a eifuriding apenteiédi ng

‘o cl ai ms wher BWxyre of ractans complisingonpri ses gl ycerol nonool eate or a m xture of

‘.glycerol nondb)f@m@togg ntdy welght picahleast anecparfialfettyegifl eqteriofn ealyhydric gicohokrend

~ conposi tion d&li%lf’&?’ﬁd Fﬁ/blﬁ’lfﬂlﬂhb‘?fa'c'?ﬂ?“ﬁ‘la G‘f"’hg cl ai n5 wherein reactant -

(D2 APk SERp QB SecBindle o P r ST AT il § ST e 307, one O
n ur C

Pecéding ¢ ere e medure o TANE St er rrprlses (B).

~at least 3 nﬁcm@crn defordiifto él!hﬂ*bpclﬁﬂNSbrﬁtﬂMreﬂfthe(sll}unﬂﬁg dgBR SRR sluft &idkicdCi d
oester of d PkagByslifids oBhiaGBO woldimere of tésey aci d ester is differentfrom the

.'-'partlal 55 = - fatty acid ester (A), (3) at |least one olefin, and (4) at

| east zond- f Zhecpmpgsitien ef sevsrecedingzcisiny he reactipniesfisicted ata temperature of 100 to 210°C

NI =] i1 | eed therspifurizing agept qompyisesidemental sulfiep 0 357 692 Bl 9. The conposition
- faccor di’ ng t hecclo%po@tsgn a\llc\:@t)erghr?gl Q agy%%ec c:'[) %tpregecang%l)aims whereln rea fi\%om%]:'lsega];a% gc.){d oil,
Sa' d orl terofglycerol

- o ) L The composmon according to any one of the precedmg claims wherein reactant {(A) comprises glycerol
' monooleats or a mixture of glycerol monooleate, glycerol dioleate and glycerol trioleate.

. 7 ‘The composmon according to any one of the preceding claims wherein reactant (B){2) comprises oleic
acid. .

8. The composition according to any one of the preceding claims wherein the mixture of reactants further
comprises
(B) at least one member of the group consisting of
o (1) atleast one fatty acid ester of a polyhydric alcohol, which fatty acid ester is diffarent from the partial
- 5§ . fatty acid ester (A),
. - (3) at least one olefin, and
(4) atleast one fatty acid ester of a monohydric alcohol.
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:_-'_Tt ai ni ng at | east 50 percent by weight of a full -fatty acid ester of a

_'-j-fpoi yhydrl c :al cohol. 10. The conpdsition’ accordi ng to claima8 wherein

react ant (B)(S) is at |east one algef@bbgz el ©f 1N containing from4 to 40

’_'f-:car bon atons. -11." The corrp05|t|on accor d| ng to claim8 wherein reactant

+('B)(4) cog’pr+ses e conposition of claim8 wherein the
atl aCI

m xture. co ?neatrf’fafaﬂy el gaid o pan-
“fatly-aci dmétrg ;gﬁ }:zrlce% %(FE teﬁgf lyhydrigalgopdl. acid ester is

C i ffer ent : 6rnmcbxla S dcoaHii i
“Vherei p the mwﬁ’éfﬁmm%@?”‘?%‘%@%“ el G i @ i lefiy, B,

.- Teast oné olefin:- 15 14. The conposition-of claim8 wherein the mixture

conpri ses""( BWP@'"W%M gecardingdo) clgim Bwehersin ragetan ((B)(4p éonptises mathji odate. f atty aci d

- west'er-of - noh dric aI cohol 16 The conposi tion of claim12 wherein the

rmioxturesf

RO " (PAYre ePMPASE80 parts by wei ght of at | east
- sone. olsefin. at%: -mr . |“8 ht g at t%ﬁ@%fc'dcﬁsgfﬁé PI'Z"‘Y"'I‘BE'Q?.MVTG“
““wherein the: mxature furt par aé%"‘t?' )(4) from 10 to 90 parts by weight
~of at | easd meorﬁp%&.ﬁaﬁomanda%%ﬁuﬁfm.ﬁ,rsfwmh%gf'C al cohol . 17. An additive

““concentirate for (BYE3Y frbifd 100 @D Parts'DY whibhd bf £ fabdt B&b digtiPOSi tions conprising a

substantially.inert, nor- 25 mal ly liquid dlluent and 1-90% by wei ght -
- of thd®sul4 e sesmpostiamebelaim 8 whereh thempwmeonpfises he precedi ng cl ai ns. 18. A
"~ l'ubricating conﬁ@@f’?’@h%"@m byjweightzef atigashonsfatyuavid ester ofi @ mondhydsit: alcetlol i cat i ng

-f'."-;'w SCOSi. ty m:-n of t e sul furized conposition of clains 1-16.
.s0 Patent abﬁrs)'g'r '2,‘;" ﬁ %;"%Eﬂe?émh@ ’ﬂ?ﬁg her gestel | tdurch
unge tbfg? PABMRYL™ nisch von

Umset zping el nes

“ Unset: zungmt efnb B@kbﬁﬁfdﬂnfé%ﬁé&@ﬂﬂ\s 423 4k 13iwherai tfeikeird fult St ens el nem
“teidwei se Nt ei@ey frdnetd 6 80ipdits BRWaSH Bk REst BRIEARED LSt 0&%}3 ébﬂol(B)(Z)

70,1 bis 15 Gew.-% mi ndestens el ner Fettsaure, bei 50 bis
" iZusammens¥t. zﬁﬂﬁgd'ﬁvammtp fornesie inbrepaini tubricdting cuinmosltions capgtising mmﬁa"f{ Mpre.dibnen

~Best'angt ei | nalyfigyid piient and;1-20% hyfwelghtiof the sulf@iz8d compesitimesiasycdna i ige pnavedingiaings)

*derAnsprlﬁh be das Schwefel ungsm ttel Schwefel, Schwe-
i fel dioxi d, %9 fﬁ;@g‘ 'l?cfé@"’é?'ﬂ"‘@b?%?%@'r?f Iubricating Wigcosiey apd 4 piReramaynt
. «di eser . St of é"ést Whg nach ei nem dervor st ehenden
- Anspruche,- vvobel di e Umsetzung bei einer Tenperatur 04 von 100 bis 210C

"durchg@f rﬁ,lag,ﬁa%;&hgnd das Schwefel ungsnittel el ementaren Schwef el _unf aBt
5. ZusamTensetzung nach ei nem dervor st ehenden AnsprCche, wobel der

Uit et ZUngst ebdhabm ZufeinefiloBiy, Filess
L Zu samenset zmeu&l vmﬁﬁgse&dgaealnm%rﬂﬁémgﬁﬁuimﬁ%ﬁﬁégrm?ﬁdh‘g&é'\!'/\%EMF&%&{emeﬁ‘ Ge-

. Umset gungst ei (ANeniego Gel)-%aion misdystens bifdhh PRvbiss MNEE RS auR(SlestEieh riaRRiefigbh
. sel:nes”d ycer i Nidhglad enpnoest ers, eines d ycerinol sAuredi - esters und el nes

el ycerl nol sl dBMZ)rOJdM‘érQyquiVMdeStensEmerzbmmmsmlb&mg’cnach ei nem
- :dervor st ehenden Ansprul che, wobel der Unset zungst ei | nehner (B) (2) 01- saure
= o ahSt. 3“"‘ "se mgﬁ%&n@bﬁ'&éwf@*ﬁw@@\ehwt@?'emmtﬂmmpﬁ Fettche,

~wobei “das b der Unrset zungstei |l - nehner welterhin 15 1S ~ = ~ ~~~~~~

I~ ML s&asxmasm rach 3G A7 e oGl ML 2HL, d8T,
G uppe Dast Lokt rech arshiger Ay th ﬁ)ﬁ eg%éf?&ﬂ%e%%‘eé M‘“"g’%f 881

'_;jrrehrwert i gen Alkohol's, der unterschie em part

s 4, Zusammensetzung nach einem der vorstehenden Anspruche, wobei die Umsetzung bel einer Temperatur
4 . von 100 bis 210°C durchgefiihrt wird und das Schwefelungsmittel elementaren Schwefel umfaRt.

B _Zusammensetzung nach einem der vorstehenden Anspruche. wobei der Umsetzungsteilnehmer (A) einen
o 'Fettséureester von Glycerin umfagt.

_ 0. 6. Zusammensetzung nach einem der vorstehenden Anspriiche, wobei der Umsetzungste:lnehmer {A) ein
_ Glyoerinﬁlséuremonoester oder ein Gemisch eines Glycerindlséuremonoesters, eines Glycerindlsauredi-
: -esters und eines Glycerindlsiuretriesters umfafit,

N A Zusammensalzung nach einem dervorstehenden Anspriiche, wobel der Umsetzungsteilnehmer (8)(2) Ol
e sﬁure umfaBt

8 Zusammensetzung nach einem der vorstehenden Anspriiche, wobei das Gemisch der Umsetzungsteil-
3 nehmer weiterhin
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el len Fettsaureester (A) let, (3) .mndestens einemdefin und 6 (4)
m ndest ens el nem Fett saur eest'er eines: ei nwertigen Al kohols unfast. 9.
‘Zusanmenset zung nach Anspruch 8, gpbgyaghUmsetZUHQSte' | nehmer (B) (1) ein
Best andt el D ei nes Fett- Ols | st das m ndestens 50 Gew. -% el nes

vol i stindigen F rees ne rrehr rtigen Al kohols ent- * O
halt. 10. Zus ?em chgsk % Umsetzun st ei | nehner
(B '3) mnd e gwg%m?ﬂr\g?r gen 0l (!ﬁ'gntg{ﬂ;hledl h zu dem parti-
Kohl enst of f at ggg&s nset zung nach Anspruch 8, wobel der

Unset zgungst ei i A fast. 12.
Zusanmenset z,wﬁ?ﬁg%[ﬁninspruch 8§été\/fo@g]ai'ﬁ)él’tﬁgi'ﬁ$°g§g{(8)(l) 10 bis 90

Gew. - Tei l e von m ndestins el nem Fettsiureester eines nehrwertigen Al kohol s,
der vom par Zussnimensezgig nack AQsprueit&; WobettenUrmsstzungdBiinehmer (B)(T§ 61t Bdstandtdl eines Fett-
Zusamenset Blsiry dasnihdestesyHio Geh.-B sinesobilsishdighn FetSaurbestehs ofnBs indrwekrBysh iAol ent-

CGew. - Tei | e W8h ni ndest i ns ei nem A efi n umc aBt 26 14 Zusamrenei t zung nach
*’Anspruch@ wobei d ) Ge %\%’b ('1 Gew. - Tel | e von m ndest ens

ei nem Fetts ?agg'ﬂ' % K'@H ' ﬂerﬁd%m@"'{?ﬁ?‘%ﬁ §)(3) mgipdeptsns ein aliphati-
.Zusarmensetzung nach r%sp &pe Wt das Geni sch wel terhi n (B)(3) 10 bis
60 Gew. - Tg] lz8saiand®iz0 | Ei(gfﬂ nach
ei nem ﬂerAnml che 12%%&3&?:%“1@%@&8& U&?%@?‘é‘@ vvef erhin ’ Eﬁ%{&%ﬁr bi s
90 Gew.-Teile von m ndestens einem Fettsaureestir eines einwertigen

Al kohol s 1@niZuBmmensptzunixideh Anshroetvtz wobebdas Semisdfer wendung bei der Herstel | ung
von Schmi ermi t t (B}d4) 10bis WsGewardiile von rhindeshenscairteini Fettsiweestdr wipes mehrwedligen alkehiosei Si
flissiges VéF’dEﬁﬁEFﬁ@]'?FrﬁtfféNVa'ﬁ@'qde'bﬁtg 90 Gew. - % der geschwefelten Zusam 40
menset zung H®ERE ei nem der vorsti henden Ansprriche. 18.

vonsChries PGB IRLEGr T FORFI SRS el Cocd® TRnge B0 o
von schm eri ger BY3P10 @e@ o %é‘g' ég&%sféﬁn Menge der geschwefelten -
Zusamenset gmpag: Nach Anspruc B 'S evendi cations 1. Une

conpog tion sulfuree pr6paree in faisant reagir a -une tenperaturi de 50 a

350G un ageAusammeifisetzayinaciAdepruch STHOLIINEE GaRiséhoact H conportant: (A) de 10 A
90% en pol ds d' X4)TisdD Gew.-Blé @in miralbsténsleinein Aetisaifeedlonsined skiiteraded Afkbhols

pol yhydri quemfa@it 50 (B)(2) de 0,1 a 15% en poids d au noins un acide

gras. osi tion selon Ia revendlcatlon 1 dans laquelle le r6actif

(A c€5’n’pr1§n "sﬁ'ﬁ'ng ﬁ‘f“ _?i mg%%%@%‘“"‘@?”"“ 3. Une conposition '
B 89‘” lFe"ﬁElP“E‘&?ﬁ gingm QIefiy  qans | aquel | e | agent

selon |'une %
sul furant eé soufre, du di oxyde de soufre, de |’ hydrogene sul fure ou

des nbl aﬂﬂeiusdﬂmgl%ur@%a&eehﬂ}nléﬁrlﬂa@pr%g)fzqgu dbbi sl% 111111
1l 1113511 11 111d)E) 1o bis ob Gew. |Iev§nm|ndestens m %52\‘ i:enwsr AR zfﬁplgs' tion
sel on1 ' uneust® conque. des revendi cati ons pr6cedent es, dans l[faque

réaction est rea- lisee A une tenperature de 100 A 210C et |'agent
sul f ur anft7-c fgiivkangentiet zuri{ef wendubg Geiuiat Heirstaungbion Sthaniermittlo Sintfassand o lim wedenttine
quel conque €he8 inprispeliblichenelse filssigasterdtnmngsmittelindbbid S0Rewl-% derigeschGafielten Zusém)

0 mensetzung nach einem der vorstehenden Anspruche

18. Schmiermittelzusammensetzung, umfassend eine iberwiegende Ménge eines Ols von schmieriger Vis-
kositét und eine geringere Menge der geschwefelten Zusammensetzung nach Anspruch 1 bis 16.

%  Revendications

~ 1. Une composition sulfurée préparée en faisant réagir 4 une température de 50 4 350°C un agent sulfurant
© ' avec un mélange de réactif comportant:
(A) de 10 & 90% en poids d'au moins un ester partiel d'acide gras d'un alcool polyhydnque, et
(B)(2) de 0,1 & 15% en poids d’au moins un acide gras.

2. La composition selon la revendication 1 dans Iaquelle le réactif (A) comprend un composant d'une huile
grasse.

65 3. Une composition selon I'une quelconque des revendications 1 et 2, dans laguelle F'agent sulfurant est du-

soufre, du dloxyde de soufre, de 'hydrogéne sulfuré ou des mélanges de deux ou de plus de deux de
ceux-ci.
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5 - conporte un ester dacide gras du glycerol. 6. La conposition salon
“I''.une quel conque des revendi tati®ns precédentes dans |laquelle le r6actif

' ;'_(A) conports du nonool eat e de gl &y 557 esle/n nNel ange de nonool 6at e de

- -glycé6rol, de diol 6ate de glycerol et de triol 6ate de glyc6rol 10 7. La

conp05|t|on solon J endlc t|on
e 1 e e e e B o
'salon | " une que con es revendlcat ons aquelle | e
nela ange @e L& asmpoiifionGRIGH Piiirle SquéitonGus! ded reveﬂtﬁcatlons précédenbéQ)dar%UatﬁElleﬂS rébatirghe nent
- du grgups Cednipoits vibespd'addblgred du gipdersk Un ester d' ecide gras d' un al cool
_ pol yhydri que, cet ester d' acide gras etant different de -'ester partial
- d' ecl de & abka eomposifion)selap 'vngi qyslcandee drs@evendications prée %eaiﬁs desriaquplle le stagtf (A)
‘d" eci de gr aSompotHdumenaeigatsdsralyérelon yu @élangs ge gronqoléale derglyrérol. e doléate da-plyogrol
revendi cat i Shfefiolegtadegiycsiplie | e Ie réactff (B) (1) esat un conposant d'une
~hul | etegr gs 4
. fu ! eear gs- i;n&mflaﬂﬂéssm 4wl U ST da i foscplcd, e Rl el G35
"'revendlcatlon ens | aq e'IIe Is reactlf (B) (3) eat au noi ns une olfflne
~all phati q.lJELa?&mposmon gerin e BiRMondie deb réverdicatiin® pracsdéHtes@aristiiste le hiklanderie réac-
conposi t i ontifsemgontelesouteyendi cati on 8 dens laquelle le reactif (B) (4)
; corrp_of5t de | ol @néwencies urBiingitdu grindbe chrastio®pgposi ti on de | a revendi cation 8,
dens [-aquel | &1)lag meitk amgster diapigogres d'ynBcpd polghydriabe, Aet3Gtepdiacide @ras étantslifféckst dd' au
moi ns. un est d'estef'papld@cide gres (B). un al cool pol yhydri que, cet ester d'acide

- gras etant di®esmeing urpoldfingeler partial (A). 13. La conposition di |a

. revengi cat i o3y "l?!&ﬁ!!" ?%Ga?'qe@’qsé’“ﬁﬁ'%@@%ﬂﬁﬂ%te * (BX3) de 10 A
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“La conposition de |'une quel conque des revendications 12, 13 et 15, dans
| aquel | e - eLmﬁf@n endleavo'b%nﬂqﬂe'aq'(e!?al)a(réayﬂf&é(ﬁeomogediiaféeﬁégméth%ol ds
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' 15. Lg compasition de la revendication 12 dans laquelle le mélange comporte en outre:
(B)(3) de 10 & 60 parties en poids d‘au moins une oléfine.

o - \.-/ - ~.'16. Lacomposition de I'une quelconque des revendications 12, 13 et 15, dans laquelle le mélange comporte
. ' en outre:
(B)(4) de 10 & 90 parties en poids d'au moins un ester d’acide gras d'un alcool monohydrique.

45 1T Urj concentré d'addition destiné & étre utilisé dans la préparation des compositions d’huile lubrifiante,
' comportant un diluant pratiquement inerte et habituellement liquide of de 1 & 90% en poids de la compo-
" sition sulfurée de l'une quelconque des revendications précédentes.

"48. Une composition fubrifiante comportant une quantité prépondérante d'une huile de viscosité lubrifiante,
et une quantit$ plus faible de la composition sulfurée des revendications 1 & 16.
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