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components of primary combustion fuels. In one embodiment, there is provided a
lubricating oil composition having improved combustion properties when burned as a
used lubricating oil composition. The lubricating oil composition includes a major
amount of oil of lubricating viscosity and a minor combustion improving amount of a

combustion improving additive.

[0005] Another exemplary embodiment provides a method for improving a fuel value

of a used lubricating oil. The method includes combining a combustion improving
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Further features and advantages of the disclosed embodiments may become
apparent by reference to the detailed descﬁption when considered in conjunction with

the figures wherein:

FIG 1 is a heat release energy plot derived from a differential scanning

calorimeter at temperatures ranging from about 225° C. to about 325° C. versus metal




2 concentration in lubricants for new and used oils
containing fromzero to thirty ppm of a conbustion

i mprovi ng additive according to the disclosure; and
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sulfoxy);

(iii) hetero-substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this description,
contain other than carbon in a ring or chain otherwise composed of carbon
atoms.  Hetero-atoms include sulfur, oxygen, nitrogen, and encompass

substituents such as pyridyl, furyl, thienyl and imidazolyl. In general, no more
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substituents such as pyridyl, fury/, thienyl and

i mdazolyl. In general, no nore 3 than two, typically
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propylcyclopentadienyl manganese tricarbonyl, isopropylcyclopentadienyl manganese
tricarbonyl, tert-butylcyclopentadienyl manganese tricarbonyl. octylcyclopentadienyl
manganese  tricarbonyl,  dodecylcyclopentadienyl manganese‘ tricarbonyi,
- ethylmethylcyclopentadienyl manganese tricarbonyl, indenyl manganese tricarbonyl,
and the like, including mixtures of two or more such compounds. Particularly
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tricarbonyl, tert-butyl cycl opentadi enyl manganese
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composition plus additive.

[0016] Lubricating oil compositions containing a combustion improving amount of
the ograno-metallic compounds described above may be used in a wide variety of
applications. The base oil for lubricants according to the disclosure is an oil of

lubricating viscosity selected from natural lubricating oils, synthetic lubricating oils
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conposition contains fromabout 5 to about 50 wej ght
percent of the lubricating oil conposition plus
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[0039] Esamples of Isuitatilel eynthetik yibnieatign basensilst ivelude kdpha -olefinic

polymers having 3 to 12 carbon atoms, e.g. alpha -olefinic oligomers; dialkyl diesters

“having 4 to 12 carbon atoms, e.g. sebacates, such as 2-ethylhexy] sebacate and dioctyl
sebacate, azelates, and adipates; polyol esters, e.g. esters obtained by the reaction of
trimethylolpropane or pentaerythritol with monobasic acids having 3 to 12 carbon
atoms; alkylbenzenes having 9 to 40 carbon atoms: polyglycols obtained by
condensation of butyl alcohol with propylene oxide; and phenyl ethers having 2 to 5
ether sequences and 3 to 6 phenylene segments. The mineral and synthetic lubricating

base oils may be used alone or in combination. The amount of the base oil to be
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[0019] Exanples of suitable synthetic lubricating base
oils include alpha -olefinic polyners having 3 to 12
carbon atons, e.g. alpha -olefinic oligoners; dialkyl

diesters having 4 to 12 carbon atoms, e.g. sebacates,
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[0023] After use, the used or waste lubricants may be contaminated with a variety of

components that make the oils undesirable for their originally intended use.
Accordingly, the lubricants may be reprocessed to remove the contaminants and
reformulate the lubricants to meet the application criteria for the lubricant, or the
lubricants containing a combustion improving amount of combustion improver may
be burned for their fuel value.




diluted with a substantially inert, normally |iquid
organi c diluent such as mneral oil, synthetic oil,
napht ha, al kylated (e.g. Cl0 -Cl3 al kyl) benzene,

toluene or xylene to forman additive concentrate.

These concentrates usually contain from about 1%to
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. tion .k nprover accordi to.the disclosure
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bashdaiotugs.ant s, space heaters, industrial boilers, .

utility boilers, steel mlls, cenent kilns, marine
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c rci,al boilers, Many of the foregoing app

hytrafic Qi crrepqsisiancis BlsEwR dmiFIGSqUi phrand SuGHGas Bagrates
r , r .
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i hal t hot mix pl wherein the.
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by. t he products. [ [.0025] An exanple of ‘the benefits o
| C?‘\H,’éus&‘Bﬁ‘dﬂ’@f‘?VéﬁlB Pﬁ%ﬁ&%i g Desks . and B repseserdthe beasi ¢nergy
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mgagancem ey yanr MMER'S additive. aTheyblean ntlease @nbrggriclan smlicaeivh of the

rold St OF Wl RofBR 3AESEIvR 33 sl Pl L ied Eriasige o
gregtbeamegyf mieage for\dl feydsidubritsinidig! | 0GR TB0pH AfinPanedOcdishred to

30..ppm nese from.,a nethyl cyl opent adi enyl
thi QiIieR R e ETRbRION PRIOINE addifive (Berion).| Ansiroiargsult of an
in&@aletih \Heat dREbyHRRYS: o ish Lwhich
ener ly ?el egégg of tnéaﬁﬁfﬁz}gﬁ lé‘aﬁﬁﬁr‘:&?gﬁ*ﬁﬁéﬁglﬁ%"h are
grefteriban Popk B, thysed, oill devoirthaf 8@ qoprbustiem japresiag fadditiven As
ill%%g)é taﬁgﬁﬁt%rb&?hléém eengreg tréie%'see%?a% BC Obtained when the used oil
contains from about 5 to about 25 ppm manganese from the combustion improving

additive.

[0026] In FIGS. 2 and 3 are plots of heat flow versus temperature for new and used
hydraulic oils, respectively, showing a shift toward lower temperatures for lubricants
‘containing the combustion improving additive. A shift to lower temperatures
correlates with a reduction in emission of particulates and smoke upon combustion of
the lubricants as fuels. Curve G in FIG. 2 is an unused hydraulic oil devoid of the

combustion improving additive. Curve H is an unused hydraulic oil plus solvent
8




rate of combustion of the l[ubricant and solvent as a
fuel. Peaks B and Cindicate a greater energy rel ease
for a new oil containing 10 or 30 ppm manganese
conpared to the oil devoid of the combustion

addj tive éuF;eak A. Asimlar result of an
IARICEE AR ROmbiHOR APE I M { GG Db dheohydmeic oil plus
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pradeterminerylife, cycledur the bacantdadwiricant is retimed: toghe dlstnbutor
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0 i.scl osure i des nmet hod )
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d rather than sold to users. In this enbodi nent,

| eas
Hegog, e digiibonmeihog deserihed 3bpke facourages complete recovery and

return of used or waste oil to the distributor.

[0029] Yet another embodiment of the disclosure provides an improved method for
handling and storing organometallic additive concentrates. The methods and
compositions described herein may provide a relatively low vapor pressure carrier
fluid for organometallic additives that are otherwise toxic in the vapor phase. Such
additives may find use in the power generation utility industry as combustion
improvers, slag/fouling deposit modifiers, corrosion inhibitors and emission control

agents, but their value is typically diminished in that storage and handling may
9




contai ning a conbustion inprover to a user for a
predeterm ne period of tine at a |east price. The

| ease price of the lubricant is determ ned to be
somewhat |less than a rate to purchase and then
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vapori ze, XI C Or ganonet a
thedsingulai ot plutdiearedpentifiet as ghdyy exastppricat to mmmng aito mgntact with
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por pressures oO ess t han a out 1 ton at
spegiftedl eenstantsaand/or components together under the conditions called for

pursuant to this disclosure. Thus the reactants and components are identified as
ingredients to be brought together either in performing a desired chemical reaction
(such as formation of the organometallic compound) or in forming a desired
composition (such as an additive concentrate or additized lubricant composition). It
will also be recognized that the additive components can be added or blended into or

with the base oils individually per se and/or as components used in forming
1¢




about 1.0 ton at about 120 C. as a result of aging or
use of the lubricating oils. Accordingly, additive
concentrates made with such used lubricating oils may
al so have correspondingly | ow vapor pressures. Unused
oils typically have higher vapor  pressures than the
pisdarmediapditiva sempwatignsyandiop subycarphinaiiang. Aesorgingly; eyen though
R GARRTRI@hdfler maSrefP ™ Elﬂ)tsﬁdﬁcés.h 8dm n@eanP/%P ML in the
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IIIIII{'lfI@HM fob %%c&lré’tﬁ%nﬁé}sttagﬁn%?ﬁ&] laéﬁ@%a%xﬁb#{hfs &Eclosure and the
sol ution or reaction nedi umas Such changes,
clamstbérepfat i ons and/ or reactions are the natura

result of bringing the specified reactants and/or

[0632ip du entrerdus geche thraugtieut thisepedfichtionprefererie/hasibéenrmade to
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a BRBE - B Al Shet Sl Sooumitys hespressy Spiporated in fll
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chem cal reaction (such as formation of the
(008N BIrBidihg cRDBMMEALD arelsubdtpliBleMoNGbnlide@bie’ $liation in its

conposition (such as an additive concentrate or _
pragtirict iAcsardingly,itba pmbedimens jarg vot)intended tpjbel linziteddo e specific
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availeble gy MAlEs ofa™: Accordingly, even though the clains

nafter may refer to sybstances.  conponents, and/ or
lﬂﬁﬁ{f@zﬁ BeifRers, dq ot lrﬁff&aq?eﬁ% any digsigaed sEbodimenis (o the
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fafl owithi Th pespeistahelelainas. thesxese aansiReisido e pertoheseaftuader the
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déﬁﬂﬁ%r gﬁﬁéaﬁfﬁh the present disclosure. The fact that
t he substance, conponents or ingredient may have | ost
its original identity through a chem cal reaction or
transformati on during the course of such blending or
m xi ng operations or imediately thereafter is thus
wholly immaterial for an accurate understandi ng and
appreciation of this disclosure and the
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clainms thereof. [0032] At numnerous pl aces throughout

this specification, reference has been nade to a

nunber of U S. Patents. Al such cited docunents are

expressly incorporated in full into this disclosure

as I f fully set forth herein. [0033[ The foregoing
SthlaErdds:ar e susceptible to considerabl e variation

inigs . .
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ambmutexffcomhumolnamlpmvag wldithiet er of | aw. [0034[ The
pat entees do not intend to dedicate any discl osed
enbodi nents to the public, and to the extent any
di scposEHe rdfipbsifiad i0¥Ndaiflf la|\$lﬁ:i‘éi‘ﬁ'tﬁé‘%11rr§iy Ifb@icating viscosity
literally _fall within the scope of the clalns, tgh
comprises A gilrsslpcied Bemptiet Sieep econsistinge of tiashing oojtse @ﬂa oils,
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ubricating ol conposition having I nprove ustlon
and enission |owering properties when burned as a

amouit T PSSR 2F Rt Bt ol Y Spnitinedithoter.

conmbustion inproving and anount of conbustion
i mpr vi addi tjve. conposi tiaon of claim1,

wher &i ntEHOTRRAsHgP qffﬁ!i"rfb 3t Migreln theoel ©of lutuisating yissosily is

oo G e BOBE HGRPMBREARPLERD, Of machi ne

oil's, gear oils, hydraulic ol rolling mll oils,

transm ssion oil, crankcase oil s and the like. 3. The

co S| e iI'.s. . .\

CP9S bt il Zim W15 Wbl imgroying e
copprishie rae compérenbistleatd | fobmi that grogp Wossietiig wf ilBhium, sodium,
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ol i?“ saftiugn, %@Ewn@@% g‘H"B‘F“‘Ei BRRgADese, OR e PPPER cobalt,
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mixgires ek te or augre phithe fareeoing: andallpys ofiiwe armeaserpithe foregoing.
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pal | adi um osmi um platinum | ant hanum cerium -

i ri i uithe compesitigsobélaiond, erhereir theodontthustiém insgroving additive

cofitedid BhlesBre HPabhTBoGpdind n° e conbustion |

i nproving additive

7. The composition of claim 6, wherein the manganese tricarbonyl compound
comprises a compound selected from the group consisting of cyclopentadienyl
manganese  tricarbonyl, = methylcyclopentadienyl  manganese tricarbonyl,
dimethylcyclopentadienyl ~ manganese  tricarbonyl,  trimethylcyclopentadienyl
manganese tricarbonyl, tetramethylcyclopentadienyl manganese tricarbonyl,
pentamethylcyclopentadienyl — manganese  tricarbonyl,  ethylcyclopentadienyl
manganese  tricatbonyl,  diethylcyclopentadienyl  manganese  tricarbonyl,
propylcyclopentadienyl manganese tricarbonyl, isopropylcyclopentadienyl manganese

tricarbonyl, tert-butylcyclopentadienyl manganese tricarbonyl, octylcyclopentadienyl
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conpri ses a manganese tricarbonyl conpound. 7. The
conposition of claim®6, wherein the manganese
tricarbonyl compound conprises a conmpound sel ected
fromthe group consisting of cycl opentadi enyl

manganese t.ri carbonyl, t hyl cycl opent adi enyl .
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mangahebe qoripositibo ngbi,aim B+ whartio o mpeganesditdcarbony! compound
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WEFLPHAPE S1B P net hyl cycl opent adi enyl manganese
tricarbonyl and ethyl cycl opentadi enyl manganese

tricarbonyl. 9. The conposition of claim1, wherein
t he 1@briteagamppsision ofsclgmtlarwheseie dhe Witteating il nlgpsna vhpor
' T bt f5eel Al erein e '

pirs SClesT BenPORR00Y B8 8 20° ol dosg M ol By ot abou
12844t 0.001 torr at 20 C. and less than about 1.0 torT

at about 120 C. 11. A fuel conprising fromabout 50

wei ght percent up to about 95 weight percent of the

| ubriicaAifag @mpriEP@emtdbont 96 welight PercentiiP{Cibbut 9§ weight

| ubricating oil cgnposition conprises fromabout 0.1 ™
P‘W%Hgﬁ’ﬂe ‘86‘06?% pHtompasition ¢fr ¢Jpim He whersit the lubsicating oil
cokriPRE@¥h "DnffRkd if6Pn about 0.1 to about 100 ppm total metal from the

combustion improving additive.

12. A fuel compﬁsing from about 5 weight percent up to about 50 weight
percent of the lubricating oil composition of claim 1, wherein the lubricating oil
composition comprises from about 100 to about 1000 ppm total metal from the
combustion improving additive.

13. A fuel comprising the lubricating oil composition of claim 1, wherein the
fuel contains from about 0.1 to about 100 ppm total metal from the combustion

improving additive.
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12. A fuel conprising fromabout 5 weight percent up

to about 50 weight percent of the lubricating oil
conposition of claim1, wherein the |ubricating oil
conposition conprises fromabout 100 to about 1000 ppm
total metal fromthe conbustion inproving additive.

13. Adf udimetbedifersimpoving 4 fist iveluei ang mducm@wmmns aluring

t c S from out.0. 1.

b?lgmrgéogt {E‘ %358‘%18& ﬂ lecox{-ng%u% %Qﬁlﬁ#}lgc% som %.15 lon 1mpr0v1ng
amopnto mgomhinknbm wtaproizﬁlgla@dltﬁe veitthardl ofl @f lubrizativg ﬂ@c@tty and

f.uel ed b
o BE e GRS B rocER PO sah R Y g ATPORBUEt P -
i mproving anmount of a conbustion inproving additive

with an oil of lubricating viscosity and wusing the
oi | & I%?l@ﬁbﬁ’%@fvﬂé@bs‘lﬁ ywhesein ahai eiy afhlubrerting] viscosity

é\iﬁ egqﬁpﬁﬂesr&] ﬁ'luﬁne gq)ép cznﬁstmgt quna%fnngl(ﬂismééi‘ oils,

reln t he 0| ubrlc ting visc
hmdrlaulsrembcwélmgmdmltsheargimupmrmhsraskaangotln‘ amathlellrke
oils, gear oils, hydraulic oils, rolling mll oils,
transm ssion oil, crankcase oils, and the |ike. 16.

The p&t Tieomethod badiain b5, wieediite dillie cOithmingted with water.
contanminated with water. 17. The nethod of claim 15,

wherein the oil of lubricating viscosity is

cont gy gl ?rﬂ:t}YMdt Bt WRAh PS,08HGES {HeO0 | HORbABKR v1sc081ty is

surfaces. 18. The nethod ‘of claim 14, wherein
canganpnated withiwear preidags &odi lubsieatedunpedsses a c onponent

sel ected fromthe group consisting of |ithium sodium

pot assium cal cium strontium barium chrom um

mangehedhe rmethod of @Dﬁmr 14,c0kabih, the roUHbﬁﬁtidﬁ"imﬁrbﬁﬂg Widditive
pal | adi um osm um %3 W% | ant hanum _ceri u

- cdmArHSPR COmPIETr stlels S BPW SPnuisfing of ég@mg sodium,

podiud, | caame sofBufl b rﬁ %oﬁn'ﬂﬁn ft%%t%?é&g iront2co 6)1;916 cobalt,

met hod of claim 14, relnteco oh i npr
rugheaium. véodisonppaliadiing asmigean eslatinuni,c fanbwnyin, amrrpmunddmm

e B e 8L GBS MG 5 PRSP B8 Fopeone

fromthe group consisti ng of cycl opent adi enyl
manganesg tricaybonyl, opent adj eny!
3‘3@“@6 method Bgﬁfﬁrm “Qﬁfﬂyl Esvep gﬁtoadmamwng additive
coﬂ‘lpﬁﬁérherﬁ&gahbs%élﬁ%ﬂddyl cbzh?é‘iﬁ{dhw cycl opent adi enyl
manganese tri carbonyl’, ranmet hyl cycl opent adi enyl

- manganese tricarbonyl, pentanethyl cycl opentadi enyl

MaNGgNesf hEmGa" I?Q:wrln ]99%}}/&3(}1){ ?A néa%géeeg%arbonyl compound

comprises a compound selected from the group consisting of cyclopentadienyl

manganese  tricarbonyl,  methylcyclopentadienyl  manganese  tricarbonyl,
dimethylcyclopentadienyl  manganese tricarbonyl,  trimethylcyctopentadienyl
manganese tricarbonyl, tetramethylcyclopentadienyl —manganese tricarbonyl,
pentamethylcyclopentadienyl ~ manganese  tricarbonyl,  ethylcyclopentadienyl
manganese  tricarbonyl,  diethylcyclopentadienyl  manganese  tricarbonyl,
propylcyclopentadienyl manganese tricarbonyl, isopropylcyclopentadienyl manganese
tricarbonyl, tert-butylcyclopentadienyl manganese tricarbonyl, octylcyclopentadienyl

- manganese tricarbonyl, dodecylcyclopentadienyl manganese tricarbonyl,
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manganese tri carbonyl, diethylcycl opentadi enyl

manganese tricarbonyl, propyl cycl opent adi enyl

manganese tricarbonyl, isopropylcycl opentadi enyl
manganese tricarbonyl, tert-butyl cycl opentadi enyl
manganese tricarbonyl, octyl cycl opentadi enyl
siuigsihyaclopertadienyhy mangensse y freiqpeiopple ntandli endenyl manganese
tﬂggg@ﬂg§e tricarbonyl, 14 ethyl nethyl cycl opent adi enyl
mangarnese tricarbonyl, and indenyl nmanganese
tricarbonyl. 21. The nmethod of claim 20, wherein the

mangane f L l und .conprises .

cycl ?gén af:dll’nceezérf?;b;{i %ﬁgﬁgg?@&?\eﬁr&g‘ﬁ% uesgtricarbagy), compound
cbmﬁ;sett ayclnp?mdidr@mﬁmgaﬂm aRlatoheld Whithh bhe lIgGRVRE room
consisting o

CRPHIMES op@ulﬂcﬁﬂi eny|fRhganett ri c&Pny| , consisting of
AL P S cARARN FcH B Pl STREH € e 1rc§'glh€$ﬂ%dﬁﬂ]ﬁn Xt Snese

of ‘cycl opent adi enyl nmanganes ftric
tearpRAYbyY c InoigBwesadiodny LY tadieoy! t riamebeay| tricrtwnyl  and

i - gt hyl t agdi [ .
SR Y LB SO s o
nethydeychopentadiefd. matipansye tficebanly] atdéthyldvclopdedingl higanese

fuel conprises from about 50 weight percent up to
n"écg&ﬂny& wei ght percent of the oil of |ubricating

viscosity, wherein the oil of lubricating viscosity
conprises fromabout 0.1 to about 100 ppmtotal netal

f r omPE-h&he Bethod of ekaim iy wihrelg thailiet somprisgsfromraboutesOhweight
Laj i f : ' i out 5.

ol b ARG S SETPYRSTd RS i

oibiof lwtiridatibg ivésaositygeompsises fibin, absine Octi 1o 4toat 100 Ippef total metal

| uhricating oil viscosity conprises fromabout 100 to
ﬁgl&k)}h? CTBBW%BBI‘H’WW% aﬁﬂ’é‘%"ﬁd from the conbustion
i mprovi ng additive. 24. The method of claim 14,

whergj n_the fuel conprises the oil of |ubricating _
Vi scosi wa Bysthog of glaim ddi wherein the furd gempoges fnm abauals weight

oo . rrovina . addi § e . The
P 4 SO LT of USRI RO Fehi
oty io§ déwicating oil Gsnesityricomprsesvirarh abol 100y tarabdut diOD0 ppén total

' f_doj.ng. busi nes onprising: |easing an oi
mé?ﬁ%@ﬁﬁ%%%’ﬂﬁ*‘@‘?%@??’w a?@%ge'user, wherein the oil of
- lubricating viscosity contains a combustion inproving
ann%?t,ﬁi co s%ion i nproving additive;
4. The method of claim 14, wherein the fuel comprises the oil of lubricating
viscosity and from about 0.1 to about 100 ppm total metal from the combustion

improving additive,

25. The method of claim 14, wherein the oil of lubricating viscosity is

contaminated with rolling mill oil.

26. A method of doing business comprising: _
leasing an oil of lubricating viscosity to a user, wherein the oil of lubricating
viscosity contains a combustion improving amount of combustion improving additive;

collecting used oil from the user; and
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collecting used oil fromthe user; and 15 selling the
used oil as a fuel conponent. 27. The nethod of claim
26, wherein the conbustion inproving additive

conprises a conponent sel ected fromthe group

consi stl nq1 lithium sodium potassium calcium
st r ofellinginedised eihps & fiebeamapAnentanganese, iron, copper,
cobalt, ruthenium rhodium palladium osm um

plati num |anthanum cerium iridium mxtures of two
or mdfe Bie tisthofl feg)aim@p. awheread t}mymndfusmmmpromgadditwe

T d of
bt £ S PeE il RuliPtn T Bowfdatns, of bl stodfir,
pbuasmbcmwm; @ﬁfmiﬂﬁd baZidm. thenifehh &édnginesd, doR) déhper, cobalt,
ereln se tri carbonyl conpound conprises

%“‘Bod %‘Ei é’é “‘Pr SREHE: glagnpmc dndhagpmg geepim, iridium,
nfiXiet<RRE RGO} RN of tﬁ%ﬂe@%ﬁ@e afd d1555 B g morF of the foregomg

nmet hyl cycl opent adi enyl “manganese trlcar
dlnethylcyclopentadlenyl nanganese trlcarbonyl

tri hyﬁ&y apes trlcarbon

t et :Tg%et gpen él en’yi rraﬁ'gg%ecg’e t?tmc?af‘%%ﬁv‘lhg additive
ccpnpmwaemuyxgm;ﬂsd: mmerhbaylh @mypoundhnganese tricar bonyl

et hyl cycl opent adi enyl nmanganese tri carbonyl,

di et hyl cycl opent adi enyl manganese tri carbonyl,

pr op9.c Tt epehdask &l 238&3&%&% tidngAeBo B¥darbony] compound
i sopr opyl cycl opent adi en manganese tricarb onyr
CqERttsed it FrEpesh epleeied e‘¥8ﬂ1 thangrane sw@nsistinga ob gryplopentadienyl

|
oS A RSB Ml e
digrethpieycloperigdicaylentraatigengse naricabesd trmmtﬂ;dnwlopemadienyl

AR o TRARERG S GSbnemiinad SAgEe Gy disibonyl

pmmmnthyﬂe)&l(qxﬂiadi@ﬁﬂt adm@ﬂgdne@n gafadRnll i Ca }Sio%entadlenyl
whi ch are li room tenperature selected from
m{ﬂ]lﬁémﬁ%eoup rcg l%gp i néhqglpylcyclopentadleny] manganese tricarbonyl,

B@L lcye n{a@}%ﬁ?ﬁ ‘ﬁgdgeaﬁé@e'}ﬁ GG %ﬂg%ﬁlentladlewl manganese

opent adi enyl manganese ‘tric

méﬁrb@}bdl t@ﬁe‘?\#ﬂ@:v@nmtadmnghmsgamse tm:atbonylL oatlytbyclopentadlenyl

di b
T T —,
ethyﬂmeﬁlybydybemmﬂem hyﬁﬂggﬁh@ﬁeﬂh&ﬁ‘b@ﬂ?}’ | 4HAN0MAEH2 manganese

Ecar bonyl . 16

30. The method of claim 29, wherein the manganese tricarbonyl compound
comprises cyclopentadienyl manganese tricarbonyls which are liquid at room
temperature selected from the group consisting of
methylcyclopentadienylmanganesetricarbonyl,  ethylcyclopentadienyl manganese
tricarbonyl, mixtures of cyclopentadienyl manganese tricarbonyl and
methylcyciopentadienyl manganese tricarbonyl, and mixtures of
methylcyclopentadienyl manganese trlcarbonyl and ethylcyclopentadienyl manganese

tricarbonyl.
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31. The nethod of claim 26, wherein the oil of
lubricating viscosity conprises an oil selected from
the group consisting of machine oils, gear oils,
hydraulic oils, rolling mlIl oils, transm ssion oil,
crankcase oils, and the Iike. 32. The nethod of claim .
31, wher dh% mefBodiaf flaime 36 atharain e il 1of Witbdpatinggviscosity
cIRBrdEet 06l elceted! OBl ihe BBLS BndifigieObt nfiEhiht kHi1s9 Fhgils,
viscosity is contamnated wth rollling mll oil. “34.
hydrauligilsorpllorg willeils Bansnvissianedih crankease pilspaind tigdikeat i ng
viscosity is contam nated with conponents from
surfaces being lubricated. 35. A nmethod for reducing
t he ¥2pbhe method of daimd 3 hngeenametealil is comgidinhied avith water.
concentrates conprising fornulating a used oil of
| ubricating viscosity with an anount of
or gapnertal hiethoddsh tiaite BUTWliegdienthe bl & Mi@&irfgLOﬁbosity is
about 0.1 to about, 10,000 ppmtotal netal to the
copiippted withfelmemilloil wherei n the additive concentrate
has a vapor pressure of |ess than about 0.001 torr at
20 C. and less than about 1.0 ton at about 120 C. 36.
The ¥t Hde wkthefl aofnelddn ihevheren tthee odr ofaluibnisatitlg viscosity is
> [ Q nent. sel.ected fromthe
o B BB oS B B
cal cium strontium barium chrom um nanganese, iron,

co , .cobalt, rutheniu r hodi um | adi um .. ..
COPPE Aol ok TedRse My Aroe fresmirer o ereepAmatallie gddigive
codtedties @ImprMify Frniulinz0h egel Nyl oarlﬁbrﬁifa{iﬁ%/sqiéﬁos:?wﬂf an
(0] C .

nore of the foregoi n&&v 7. The met hod aim 3
amgvst if prganemstalig sdddive| ulficiend dpt prowide dram j abeut 8.1 to about
tr v 8 f
RSl BPIMELiaQRRN oS, LI O oo
has arvapdrgeressarecd hgss tireh abelie@ O@idiofr 20 20t Geargh lessthan about 1.0 torr

cpnsi.skd Ag of cycl opent adi enyl nmanganese tri carbonyl,
atﬁ@?‘ﬁﬁéyg opent adi enyl manganese tri carbonyl,
di met hyl cycl opent adi enyl nanganese tri carbonyl,

et ey N S 8 AR Hlie A BV pomprisps a
coRfpBhEHTE & HoRP etﬁ%/ ?Q‘oﬁgy&ngﬁﬂﬂé‘rbqsﬁt}ﬁ%d&,ﬁ 3{)&99&’ | notassium,

et hyl cycl opent adi en _hanganese tricar
calgium.rgposiieing panmradelenpliumangegms, tronceoppenydobalt, ruthenium,

.0ny | eny]. ese tri.carbonyl, .
Y A SRS ARG S8, BN s of oo
or e eftiit Yoreyuihg) pad aHoyoftvororngae 6Bke foregsinpony|
outyl cycl opent adi enyl
37. The method of claim 36. wherein the organometallic additive comprises a

manganese tricarbonyl compound.

38. The method of claim 37, wherein the manganese tricarbonyl compound
comprises a compound selected from the group consisting of cyclopentadienyl
manganese  tricarbonyl,  methylcyclopentadienyl  manganese  tricarbonyl,
dimethylcyclopentadienyl — manganese tricarbonyl, trimethylcyclopentadienyl

manganese  tricatbonyl, tetramethylcyclopentadienyl manganese tricarbonyl,
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manganese tri carbonyl, dodecyl cycl opent adi enyl
manganese tricarbonyl, ethyl nmethyl cycl opent adi enyl
manganese tricarbonyl, and indenyl nanganese
tricarbonyl. 39. The nethod of clain138 wherein the
manganese tricarbonyl conmpound _conpri

payaheRdeickicatagienian gRAREIBEET | daﬁafsb?fwhs ® stihgiRyclopentadienyl
laf-lo%aﬂl‘:& at trfc%?ghylt enehRitychopefbh@iedy®d frhaiBahf® 9rdidRbonyl,

Istin
pmpylhydlqgcotadwamlt ta@lnl@nysertambm% ésopropalcyeiapentadienyl manganese

wsprtby ) ORI RER e, G BONT 0y b ntifehy
mﬁﬁgahyéecthemmﬁﬁdl eﬂqdecﬁlﬂy@@‘madlehyll cambmgaypkse antdicarbonyl,

etkrnr;rl)é{? y@%ﬁpperggﬁt h %@i@ﬁ%ggﬁ?%&%ﬁb{m ﬁglgieégg manganese

uichibe@yibonyl . 40. The nmethod of claim35, wherein the
used oil of lubricating viscosity conprises an oil
sel ected fromthe group consisting of machine oils,

gearypi e meh%qrcﬁ%lélﬁn | Wherdif tte ﬂgngﬁhlesle t?i'cbr‘éonyl compound
transni ssion ol |, crankcase oils, and 18
comprises cyclopentadienyl manganese tricarbonyls Wthh are llquld at room
temperature  selected from the group consisting of
methylcyclopentadienylmanganesetricarbonyl,  ethylcyclopentadienyl — manganese
 tricarbonyl, mixtures of cyclopentadienyl manganese tricarbonyl and
methylcyclopentadienyl manganese tricarbonyl, and mixtures of
methylcyclopentadienyl manganese tricarbonyl and ethylcyclopentadienyl manganese

tricarbonyl.
40. The method of claim 35, wherein the used oil of lubricating viscosity

comprises an oil selected from the group consisting of machine oils, gear oils,

hydraulic oils, rolling mill oils, transmission oil, crankcase oils, and the like.
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