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Sul fur (190 parts, 6 equival ents) is added slowly to the stirred pine oil,
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oi I's whi g HH§Sn meaingea:dgemsesdowtwnsfg?'\d ol of st hmdnmdttse afraemaﬁgg
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by- t echni queas-daltereetﬂ@desé‘ ing Q’l Y oA EBampidel bt dowpounslp sy 2 Whbt, and
products. Geqfér'éﬂg 5%5 Aihofol, Orﬁaphthd ptmmsml wmm “é"@.x @k Mnedanol, 2-

Tl

amount: of _onkPepg e 'bfumrs f&bﬂafdawdlefdfh%P P ORSn " an& WC&hexvvmwploand

suf fici enf” t] atcbmeaﬁqsmve aaspitsl % S ote- rﬁﬂﬁthvlmaef artrigplesylamine.
extreme pr essruﬁ\esqnemenmmeeehe" :§ ﬁg”éﬁm’%b hﬁ@ mpiiges oG aniatie W av&mﬁgﬁz
0.01% t 0 aboatpa@edarysffestics 2 @#'ﬁ@ &nét%dta oyl al@%'cFF‘"t“ﬁ%’ Pt EWer ght
of ;the | ubri bepid # "P:‘bl ?efng,g,.am uSh SELH200°¢.5 excl usi ve of sol vent/dil uent
medi um | §°1 My 3t nneg conp05|t|ons operated under extrenely adverse

condi tions, such as |ubricating conpositidhs for marine diesel engines, the
conpositions of this invention 40 may be present in amounts of up to about
30% by weight, or nore, of the total vvelght of th Iub' ti ) It
The |nvent|on al so contenpl s : okguciilat-n bt
W t '
for




and filtering the resulting mass. *“The use .of a "pronmoter” in th.e
neutralization step-to aid the incorporation of a |arge excess of netal

[i kewi sé is known. Exanples of ERn@ASSIZB22BWIul as the pronoter include
phenol i c sy ii&% G 3@9& DaR e tn afL%}jJa,Qgﬂg%iﬂg ShisBheRabn,
UL 28 R e e e et & o acaTE Aoy €
a phenol pedtoidbStonaee, it ddes Adt@Fdinatily@bntals mewt dnéniergfor@ dogs notHdathd metgledogtaining

al cohol , ase':n oh Iﬁgswsv%sh{lewrr‘twesgle,kglmq"iytahe g Bﬁﬂt gwlf themyageguifablefpraysp iy the Iubrigant
cycl Oh@?@ﬂ A F%?cﬁiarrr r %TJYQS ca ,}gé #gg Hs orgd?rlv?at‘vtsn fhere 1})‘| g&ylrﬁ%eglléégl S¥out 34 and
Phenot hi AzicHBy el Abalb 6) Eorbtn M iAW Fitiisen BARbITARCLbAHAL Bih alame drgdalcar |
ef f ect | veydraxy, kevdpdunds fueeRaghends drdeildoRdd, Gndidtbhsic inorgpnic matsriatd. Bxampleaiof thesed

Wi th an tedesdic dbpasaba’ are dedckizdiim@ritieta P4tént 1806629 aralie maty -Brrgteatgansiudinadheat

| east @n®lewieghol pronoter, and carbonating the 65 mixture at an el evat ed

tenperature such as 603%%% 11 EB Q199782 Bl ?{31555 detergents and
r _54

di spersants are so cal spite tReggfgaet that, 3 g468ding on its
constitution, the dispgpsaot may upepssambustion3pazdsd a non-vol atil e

mat eril such as bori c3.210668 or pho§PtPats0is pent 0XRiSERE3’however, it does not
ordinarily contain net g'“é*r‘l | t heref Z es not gigég'ma met al - cont ai ni ng
ash on conbustion. Man 2§1 £s are kiQyhsn the arfggggygd any of themare
suitabl e for use in thgadgtsi cant 53 ass0ap0siti ongeaisiohi s i nvention. The
followong are illustragsmegss (1) Reacmbres3product 8,63251dar boxylic acids (or
derivatives thereof) c8at&li7hi ng at Bab&7about 3888htP8preferably at | east
about 54 carbon atons -yt 1 2 i't'rogen-gg ol NI NG C i’ ds such as am ne,
organi ¢ hydroxy conmpouy ,13 ch as pRgpdis and al gehghss. and/ or basic

i norgagi ¢ materials. Exanples of these "carboxylic dispersants” are

descri bed i () Mrabtionginodaets entelafiveBOiGgtbd6lequidl wieightraliplyatitJoSalicyslie balides Withcanifgsng
the 10 f gfqmlmgyallg!emg gqlwﬁnes. These ma\gbg'gtgrgggzed as “amine d'S‘?eSs@T,sOTZ’ %x,ar:[lglgf 474

3, 381, 023hereot are describeddor-exgmple. in the follggihg U.S. patents: 5 399 147 - 3,542, 680
15 4 3,219, 6663 275,554 3, #4bB55650 3, 567, 637
3,271,310 . 3,433,744 3438757 3, 574,3686.8@, 272, 746 3, 444, 170
3,576, 743 3,281,357 . . 3,448,048 3,630,904 3, 306 908 -

30 carbon atoms

' 3) Reaction prpd f ols in which the alkyl group containsat a _
e T e
3, 340, 2gffaracterized as, %g _, 6%' A e e AT 3 341, 542 0 - 3,501, 405
4,234,435 3, 346, 493 . 3,522,179 Re 26,433 25 (2) Reaction
pradycts of rel atively 3#6%H2nol ecul a34488¥ght al i ph 11'5? or alicyclic halides
W t-h apgines, preferabl 3;'9 Yzl kyl ene I nes. Tgl é,%:ay be characterized
as "am ne di spersants" Zhiglgggxanpl es jaigepof are dgepibded for exanple, in
the follow ng U S. pat e 51630 | 3,861,172 3,697,574 3,275, 554
3,454,555 3,438, 757  -2,236,270565, 804 3@BSReacti on PprH@dtt s of al kyl phenol s
in which the al kyl gro@?56ét ai ns at3$38483} about 5489 bon atoms with .
al dghyffes (especial Iy f 1g'ggdehyde) ‘3R nes (e |1y polyal kyl ene
pol yani nes), which may bHe™35 charact€rized as "Manni ch dispersants".. The
mat eri al s. des Fredaerd dbtained dy fpabtit@uinggthe).ciiboxytd, @mire axr Marinich (disperagntsy with such
2, 459 11Xreagents as ured thiolPeag@gbon disulfide, aldeBydss, ketgups, cprboxylic apigs, hydrocarbon-sybsy dy47
3, 600, 30725u4@qic anhydrides, nitriles, epoxides, bgorggxg_;?ggggs, phosphorus cog:pgg%i,s abt?e like. EXemplary

in . '

3, 634, 515MaelRkOf jkind are described jpge | -+ PAeNS3 649, 229 3,166, 516

3, 461, 172 5038806 574 232808870 34035263, 493, 569,242 3, 725, 277
3, 355, 270 . 3,083936633 3,312,619 3, 72535086745 3,649,229

- 3,368, 972 . 3p0gaw 743 3,366569 3 726393993 413 oo 3, 586, 629
3,980,569 (4) Pr Od.ll;ﬁ;%g t ai necgg Jqpost - t rég a5 the ¢ gj’g;;gyl ic, amne or

Manni ch di sp_er'sant-ss:ygﬁ:tl such Z@ggppt s as dERP10 t hi ourszez,7eyar bon di sul fi de,
al dehydes, ketones, 3 g@sboxyl i c 3a82,808, hydr §smm@bon- subsk70858ed 50 succinic
anhydriseles, nitril ex2802p0xi des 3,469830n conpdeR1F88 phosPHEH8M conpounds or
the Iike. Exenplary3ue&ials 58882s ki nd>8¥074escri B384 the fol | owi ng
U S. patentsg 3, 036, 003 .  lubili % ch as decyt fsitacrfate, vinyl decyl ethed 8l Hgh?

5 087" S o i S e L S S

3, 200, 197 acrylamides3amb ol (@Qyethylene)-sutdtitnted , 0 Btes. These B H9 cEBP Bz 1B, ‘Plymeric

3, 367, 943 : 3, 533, 945 -~ 3,658, 836 3, 254, 025 3,373,111

3, 539, 633 -3, 697,574 12




f3 256, 185 - 3,403, 102 . 3,573,010 3, 702 757 3,278,550
3, 442, 808. - 3,579,450 . 3,703,536 60 3, 280, 234
u3 455, 831 3,591, 598 EP 0 199 783 B 231, 428 3, 455, 832
,,600, 37 | ubi I'i zi ng nononers
_sych as %@ers e anﬁgga%egt%é re(os%rﬁ%&%ecy ‘wﬁ%r an g teﬁﬁ nol ecul ar wei ght
_oI ins wt h nmononer s cont ai ni B@29wsk ar subséeeizsent s, e.g., am noal kyl
acryl at es or 65 acryl am des anﬂ? gre(ox yes J8¢€he) substit ut ed acryl ates.
These®may be characterized as ®p3Peric 1% 230¢p 0199 782 Bl di spersants"

and ex anﬂp,L, gﬁovE Iﬂg{égﬁ;terﬁg dte ﬁlb %%f@ L&%ie%' f!)lgmrrrtgsclusﬁes o Qéhﬁe@g &spegarﬁg 9,658

3,666, 730 Ay me pressure sion- and oxidation-inhibiting agents which may be
3,519, 565cluded in the @bridants 30@e ih narbmexdmuw HyahietiriatedalighatidI8/@Fdosrbérs S Gchlg

r ef er %@loneatei \NHXF @rgat"h eu'fldedlasob Ipdwlﬁess gich as hénay dlisdifidpn ersmhto;t)enzﬁlwﬁaulﬂriar

extre rrw.,mé:, &Ef pstm sl ai%imbﬁ ?Y%Ptﬁﬁ 7 %Tt%wﬂéed oy

chl ori natipg u@m& xyl BrBHhite;
sul fi dieS)ele:hqsnvl )blidsb tedﬁ@er&ﬂﬁl’ﬂenﬁSpfb&ihitw tndécﬁlublfobﬁiﬁe distearyl phosphite, dimethyl
bi s(chl maebenpybévmtes ©@lefl dpentyibihinyl t\osp*eter ealyprdpyides (mpldcilar weight 59%15 itutedt er

of ol ei &8 »1' siyte. dispbuivispheiu %3S zed -
L e S L

g phosph:orda(aeaw Heh re.huuhb dﬁM&aW?néaUﬂﬂmprdrdm fikiGate, P e QRL 6T 3
I ncl udi nEpogphorditipait acid mlodug: drnvm:erréunﬁnmdhdsphdngs%mmnhanntrpimpmotaem:wa as

di but yl ifﬂm!ﬁ"toé"'ad#né dlcabploSphi t e, d|c cIohexyI phosp h|te

pentyl phen p °t"é'""° ‘Ey n 'ﬂ’a}é%néj a?’é‘é‘s "'I’k" é?gf' ?ﬁr‘ﬁhﬂ‘ém’s
Stear vl POuHn 'Wf:s' s m{ ES% it J“f."g ALl rﬁetast.mﬁ@x.ls

phosphl t@scrta@d uae.a Gre] ﬁd’mtvhﬁb@ ntd G}D pit-Bed5t5 Edipgdbifishs RB GrAdrove low

~.phosphi ttempetatuedd ai- yésed;cdmtosmortsedwghlen h wpdhe)sanaee.e‘pr examalb rtabe $otifLibbrivattes,

such as “Hd fvesdiby &t atﬂﬁ?:@ééﬁﬂiﬂﬁ‘t"é Smh&ea%ww'ew%e § Elay 'af;‘:yg:hloawsﬂ
di t hi _Q,Cq.[ % B o?ft?é &mﬁm %prﬁa |c g ?ﬁ and

bo
di cycl ohggiyia aggdrn 5 sterd 4y ol i ot 1n9 csants
bar i um 2Refdi fohdp byrppsee BYthis ver 06, tedkhig e sG&ttﬁhlr fiitlbl'l”land their uses are described in
- di nonyl nhssfg;mrsozﬁsvmmto& . 748N2I655/429; 2i8M&;:028.22,191498; QG%UQphWQUI 21TRG878: a@r d
L pr Oduced"@ '?"E"ﬁ%g?w 'Gq"" gﬁ aeferen é‘ﬂ"&ﬂ"d?'?f‘f;g%f ﬂu—goam agems
i xt uf’e |9éhﬁ1% g:f g};\ Sg)?tt n@@lﬁb sitio é? ae? nbtz{g “Foam Control
- above- Mekjeh@f H@Hﬁétr gm&&&gﬁurg’@% BésS12€0¢62COr I 0SI oNn- oxI dat i on
‘ i nhi bi, t or s Ta¢ Sﬁ]fuﬁfﬂdV@mﬁSsnamﬁ oy inddhEion San BE adied idaédly ke ihedpirosrodPrefatablat es

areNa vveﬂqwekﬂovw g ditygs ¢0eW!th¢3substantPtbmne mauu@ fesisemtt @'uemeue.' gsanineral gilar | y

0 th e . ixe ngr T nt us a
: usef Lﬁ rnE ap t%z togh i%)g e HfﬁLH r!|tzM mg:os;}glsrg gntﬁrtq:nd :ga g’;falﬁed
her ei n. RS o or Stbrd bthey Gla }’ Fhhe aﬁl&nbsunr qam%e fns
i nprove &oﬁ&&n&r&ﬂ%&ﬁ@&d&wnﬂam mb :qﬁﬁfm@eﬁtt lons I's vve known in the art
See, for eXaefdiewinpaganBesoilustiatelthe dbritan\ctoriositiars of hiye ﬁven‘t/on Grebding aadditived R
“Kenpe#y ®nfeankateslezi us- Hil es Co.- publishers, develand, Ohio, 1967).
Exanpf es of useful pour point depressants are pol ynet hacryl ates;
pol yacryl ates; polyacryl am des; 30 condensation products of hal oparaffin
waxes and aromati c conpounds; vinyl - carboxylate polynmers; and terpolyners
of di®l kyl fumarates, vinyl esters of fatty acids and al kyl vinyl ethers.
Pour point depressants useful for the purposes of this invention,
techniques for their preparation and their uses are described in U S
Patents 2,387,501; 2,015, 748; 2,655,479; 1,815, 022; 2,191, 498; 2,666, 746;
2, 721s877; 2,721,878, and 3, 250, 715 which are hereby incorporated by
reference for their relevant disclosures. 35 Anti -foam agents are used
to reduce or prevent the fornmation of stable foam Typical anti-foam agents
i ncl ude silicones or organic polyners. Additional anti-foam conpositions
are dgscribed in "Foam Control Agents", by Henty T. Kerner (Noyes Data
Cor porati-on, 1976), pages 125-162. The sul furized conpositions of this
i nvention can be added directly to the lubricant. Preferably, however, they
are diluted with a substantially inert, normally 1iquid organic diluent
such m neral oil, 40 naphtha, benzene, tol uene or xylene, to form an
additive concentrate. These concentrates usually contain from about 20%to
about 90% by wei ght of the sulfurizedsgonpositions of this invention and
may contain, in addition, one or nore other additives known in the art or
descri bed herei nabove. The remai nder of the concentrate is the
substantially inert nornally I|qU|d dlluent The foll owi ng exanpl es




Lubricants (Parts by Wight) Exanple -3 L-1 L-2

L-3 L-4 L-5 Mneral O - - 98.58 - 98.75  98.57

98.14 *+ 98.64 10 Product: of Example 1 0.87 15

Exanmpl e 3 EP 0199 782-Bthple 9 . -
0.94 Exanple 11 1.25 20 Exanple
21 IABLE_II 0.87 M xture of
nono- and di - para-al kyl ated 25 rpubridhididieny! am nes

0.25_Anmi ne neutralized hydroxypakys bylivdight) kyl  phosphorodi -

t hi oat e 0. 40 0.40 0.50 ‘0. 40

Pol yoxyal kyBtamekeemul si fier L=l L=2 =805 L=4 L= 0.005 0.005
0.005 35 N-tridecyltri- methylene diamne 0.05 ' - 0.05
0.05 Mnerr R A3 tri azol é&,?a 58178 98.-5?5 98.14  98.64 ( (15

0. 018 0. 5d1.f1cq: %éol cone anti- foam agent ' 0. 02

0.02 0. ample .02 45 g4 ile the invention has been explained in
relation to 1ts preferred enbodi nents, it is to be understood that various
nodi fi cati onéankgmed epf will become appagent to those skilled in the art upon
readi’ng the specification. Claims 50 1. A sulfurized conposition prepared
by the prodsessnple ¢h conpr.ises sul furizing%%94i xture conprising (A at

| east one terpene conpound, and (B) at |east one gtggr ol efinic conpound
wherei n t hEXAMRYR eof (A) and (B) are sul furized*tf’the presence of

sul f48r, or %gm' ><1t0ur of sulfur or sulfur 55 dioxide .and hydfogen sulfide.

2. The conp 35 oh claim1 whérein (A) conprises at |east one sul furized
téf?@ne CONPRINF OTo 2 linslUaggof at | east one terpene conpound and at |east
one sul furiged4ed neng 1geegound. 3. The conposition of claim1 wherein the -
ter pgne corpipighyPamiyeeri ses a m xou23® of terpene hydrocarbons and their .
oxygen-cont ai ning derivatives. 60 4. The conposition of claim1l wherein
t he terpencimionpneunkialigedur pentine, pine oil, or dipentene. 5. The
conposi ti orhydrexaliyd WHédei'n the oxygen-containing derivatives aré

t er p@ne al | Rhogphogedisony i on of any, the prgcggling clains

o Si, e 0
wherei n t he*Rt9@%® ol efi ni c coﬁpé{)md (B) is ('|‘5rBJ atful'east one aliphatic, aryl

al i phatic al ' efinic hydrocarbon containing at |east 3 carbon
atoms, 65 Oﬁiﬁ?ﬁ%&ﬁég&eﬁ opgobysat ur at ech foulst y 03008 oroweemturated fatty

aci dgsester, 14 EP 0199 782 Bl1 5 - : (Parts
by Wei ght) ¥wenpdecyltri- L-1 L-2 L-3 . L-4 L-5
M neral O Imethylene diamin®8. 9805 98.75 9B.0%7 098514 0.@B 64 10 Product:
of Exanple 1 ) Q.87_15 I
1.0 Exanpl eT@lyltriazole 9.015 CF.XOalrgp g.'ﬁ&SExa%b?]és 11
1.25 20 Ex 43021 ti- _ .
0.87 Mxt ”%féx?ﬁ%@@ and g0z 0.02 0.04  0.02

~u4b While the invention has been explained in relation to its preferred embodiments, it is to be understood

that various modifications thereof will become apparent to those skilled in the art upon reading the
specification.

Claims

50 ) . .. . o e
1. A sulfurized composition prepared by the process which comprises sulfurizing a mixture comprising

(A) at least one terpene compound, and
(B) at least one other olefinic compound )
wherein the mixture of (A) and (B) are sulfurized in the presence of sulfur, or a mixture of sulfur or sulfur
55 dioxide and hydrogen sulfide. .
2. The composition of claim 1 wherein (A) comprises at least one sulfurlzed terpene compound or a
mixture of at least one terpene compound and at least one sulfurized terpene qompoun_d.
3. The composition of claim 1 wherein the terpene compound {A) comprises a mixture of terpene
hydrocarbons and their oxygen-containing derivatives. ) . ) ) .
60 4. The composition of claim 1 wherein the terpene compo_t_md is a tur:pentme, pine oil, or dipentene.
5. The composition of claim 3 wherein the oxyge_n-contaimng'denvatlves are terpene alcohols.
6. The composition of any one of the preceding claims wherein the other olef!n!c compound (B) is
(i) at least one aliphatic, aryl aliphatic or alicyclic olefinic hydrocarbon containing at least 3 carbon
atoms, :
65 (i) at least one unsaturated fatty acid or unsaturated fatty acid ester,
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.dl para atkyl ated 25 di phenyl - am nes 0.25 Am ne

neutralized hydroxyal kyl - d| al - -~ kyl phosphorodi- thioate

0. 40 - 0.40 4 ol yoxyal kyl ene derul sifier

0. 005 0. 005 8-:"? 01@90&2%Fl\l-tri decyltri- methylene . %
di aa¥ne  0.05 TAREO® 11 0.05 0.05 Tolyltriazole
0. 015 0. 015 0. 015 0.015 Silicone anti- foam agent '
0. 02 0. 02 0.04 ZLubricamks? 45 Whil e the invention has

been explained in relation to |(?§’-'B$e%r°f%¥9f$ﬁrbod| ments, it is to be .
under st ood t ious nodifi |ons ereQf wll cone par ent to those
skilled intﬁg&ﬁ#‘éupon readi nff— Sjpélflgh‘% I‘éalm;r'% .
sul furized cqepEshii @ l prepar egabgst hgspfé)c%ssxghl §8. %pnprdc?s 3 su_I furizing
a m xtalre conpri sing | east one terpene conpouh an ? ) at | east .
one ot her ol gioauctcmpound wher ei n the mxture of (A) and (B) are
sul furized i Bxainplerksence of guBfur, or a m xture of sulfur or sulfur 55
di oxi de and hydrogen sulfide. 2. The conposition of claim1l wherein (A)
conpr pses at ExamBieche sul furized terbehe compound or a nmixture of at |east,
one terpene g n}é)ognd and at' | east one sul furized terpene conpound. 3. The .
conmposi tion t¥2EPaf m 1 wherein the t er pene @oﬁﬁound (A) conprises a mxture.
of terpene hyd ﬂ%?ébfi‘s and their oxygen-containin rivatives. 60 4,
The cngposulon aim 1l wherein the terpene conpbtihd is a turpentine,
pine oil, orggdamsnéesme. 5. The conposition of claim3 whergigh the
oxygen- cont ai ning derivatives are terpene al cohols. 6. The conposition of -
anjgne of tMextueeest npnoaand@ wherein the other olefinic conpound (B) is
(i) at_|eastdbmpand  pliatliatedaryl aliphatic or alicyclic olefinic :
hydr offar bon ébphenyd r@;mateSI east 3 carbdb at ons, 65 (1i1) at least one
unsaturated fatt aC| d Qr, unsaturated fatty acid ester, 14 EP 0199 782
Bl (iii) at J'F&FI i zed derivative of (i) or (||) or (iv)
m xtures the f°x§a position of claim6 wherein the olefin (B) is
at | e¥st oneg c 0 efl ni.g.genmpound. 84 '[Pe coMPSI tloogoof claim?7
wherein the allphatlc olefin is at | east one alpha-olefin 9. The
conposi ti on pdigdayddkirner ein the ol efinic compound is at |east one of
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