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from the combustion improving additive.



fuel value and reducing em ssions during burning of a
used lubricating oil conprising conbining a
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i mproving additive. Used oil is collected fromthe
user and sold as a fuel conponent. 100071 Another
enbodi ment provides a nmethod for reducing the vapor
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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. o about 325° C. versus metal



cont ai ni ng conbustion and em ssion i nproving
additives according to the disclosure show ng curve
peak tenperature shifts due to the additive. DETAILED
DESCRI PTI ON OF EMBODI MENTS [ 0009] For the pur poses of
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hydrocarbon groups which, in the context of the description herein, do not
alter the predominantly hydrocarbon substituent {e.g., halo (especially chloro
and fluoro), hydroxy, alkoxy, mercapto, alkylmercapto, nitro, nitroso, and

sulfoxy);

(ii1) 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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present for every ten carbon atons in the hydrocar byl
group; typically, there wll be no non-hydrocarbon
substituents in the hydrocarbyl group. [0011) An

i nportant conponent of conpositions according to the
di sclosure is a conbustion inproving conpound,
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nmhélL adwmmosantlmnnysphmt iandinyankdintmh am udescribed i inmU.Sr Pat. No.
3 ??5Bn1that are soluble in the lubricant or fuel. A
‘ga Fcularly useful conbustion inproving additive is
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used according to the disclosed enbodi me
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tetrane hyI ent adi e anes trlcarbon |,
oo (i poyonab st See RGeS0 LAy gmgounds, such
%zﬁ’lé?ré ARANAY] esviboudBNIMIABR: ahSAEROMEhrbonyl compounds
dlet yl cycl open adlenyl manganese tricarbonyl,
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uyl ¢ ﬁta na ganese€ tri carbony
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mARgReYe CEeaBSH Y e RO Gdicny] S AgaNese  tricarbonyl,

pentamethylcyclopentadienyl ~ manganese  tricarbonyl, ethylcyclopentadienyl

manganese  tricarbonyl,  diethylcyclopentadienyl = manganese  tricarbonyl,
propylcyclopentadienyl manganese tricarbonyl, isopropyleyclopentadienyl manganese
tricarbonyl, tert-butylcyclopentadienyl manganese tricarbonyl, octylcyclopentadienyl
manganese  tricarbonyl,  dodecylcyclopentadienyl  manganese* tricarbonyl,
ethylmethylcyclopentadienyl manganese tricarbonyl, indenyl manganese tricarbonyl,

and the like, including mixtures of two or more such compounds. Particularly
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et hyl net hyl cycl opent adi enyl manganese tri carbonyl,
i ndenyl manganese tricarbonyl, and the |iKke,
i ncluding m xtures of two or nore such conpounds.
Particularly 4 suitable are the cycl opentadi enyl
manganese tricarbonyls which are liquid at room

Syl atthe eydepehtadienyl manganese tricarbonyls which are liquid at room
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composition contains from about 5 to about 50 weight percent of the lubricating oil

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 plus additive. 10016] Lubricating oi_
conpositions containing a conbustion inproving anount
of the ograno-netallic conmpounds descri bed above may
be used in a wide variety of applications. The base
oil for lubricants according to the disclosure is an
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for.lubrigating ails inclu m neral _oi |
syisBfria R CTiB et nhet el et St e Bomesande of
thrbhghs &ephﬁ@dm edistillafore rande pofificatioh! Qs h im@RRS abh@itinic oils,
ti, II tion ag!d purification, and_includes

g ol - dhegi hedrogqngiediatlsnihetr gunged oHsiand Hvdmgeoim@dvery
hi Ikrﬁcoshp%aemngf I ?’He %&é yﬁtﬁ&@mg QRES e}éf e chemically

i gh viscosity index ol e term synt
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an | ud y fins
W‘S’b‘{‘é“ o) bgltehtiglgsh e g(ﬂ%ﬂpol ef/;% e n%h"sa &t ef¥ers, polSifispte  esters,
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pol yal kyl enegl ycol s, pol yphenyl ethers; silicones,

(001D} BExamiplss ofllskiitdbile ngnmetiaMbrichénd b&R. oils include alpha -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-ethylhexyl sebacate and dioctyl
sebacate, azelates, and adipates; polyol esters, .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
6



[ 00191 Exanples of suitable synthetic |ubricating

base oils include al pha -olefinic polyners having 3

to 12 carbon atons, e.g. al pha -olefinic oligoners;

di al kyl diesters having 4 to 12 carbon atons, e.g.
sebacat es, such as 2-ethyl hexyl sebacate and dioctyl
coepramded is adequatedy dexgvaningdi deneading panl yesjuiredt properties gnd is
Gty S1090 03 iy L@Basdoil.
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oot SR S 5 R e e 3k bR ocoing
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ﬁ]r%.essur?. a?ent s; phenolic and am ne anti oxi dants;
TubracAnf pPlicgfomi ghl y basic al kal i ne earth netal

| at e detergents; dispersants,

| fonat es;. .carbpx . )
lﬂ@f’d.ﬁ?ue@mfl@h dd'ive&n@abebﬁzwcoamﬁeq intos @olase ystpgkddx any

conPBHSHa,. Fhik, AR TR 86HbdHents"ah BY added directly to the base
pol y(met W) acryl ates, pol yisobutyl enes, po ys{yr%nes,

steakh@] l@'rﬁgnﬂrb}pgd balispsoped prrdissolvingdt in the base stock or base oil
- Ter S r .and silicon .
Y BEOE 4600 EEDE SRR =SB bEhBRInALASE"S ambien
tethperatupodmdt aol elevemd ¢esperfare. or nore or the foregoi ng
addi tives may be used in an anmpbunt within a customary

~ [0022] Gehef cotnbubttorp i priovinigaddditivelinayc b iddeantiteeay i@ the lubricating

.1 0021]. The indivi gu%l ad%l tives nmay be incorporated =
ofl PNRfe & B 0P mel, howgkerethie SAbYRIPn imprevingadditive is
dilfedtwieh & @ﬁ&@éﬁ@iﬁﬂ? i) nhﬁgﬁﬂdﬁ(ﬂxi@ bfgafic dﬂuhg( duldfe apﬁﬁgeral oil,

stock or base oil bl end di spersing or dissolvin

syntheli ol raphthge alkyinted (8- faweCos plkyBIbenzensy tolimme or xylene to
Ffl 3 B AR e SR B bout 1%
abownPeVetuweighf @8R orEhembndirbers tabout 108 tooabiongoEd diytvaight of
the%bl%%tigndgrﬁpq'o%ingg%ﬁa{t%ey 0 the lubricating

[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.



oi | conposition. In one enbodi nent, however, the
conbustion inproving additive is diluted with a
substantially inert, normally |liquid organic diluent
such as mneral -oil. synthetic oil, naphtha,

al kyl ated (e.g. G Q -C13 al kyl) benzene, toluene or

[00248BY WAy bPIudhafnitiddi blanfle ORBAMNEA BntailiiES fhe combustion
concentrat es usual lci/ contain from about 1% to about
1
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conmbusti on i nprover nmay burned for thelr fuel

hayeg Iaema!r qooeywitbaswhalt mdtﬁtmuph thiat poitptamtsiarpipartially absorbed
g A4S containing the canmbustinn inprover
cC rdlng to the disclosure may be burned as a

e I 0 sphal t ants,. .
GAE AR Bl ot U, beRBET 8T s ublyfil iy Bidove in «
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per. mlls, ner at rc al boiler
Rl oniine SARTHG Qbor) B FBREY anewe, HER prautc ofl and
sclPbrt WitHoshCRthéR a mﬁﬂ%ﬂnﬁé@é&nﬁ%&h ﬁﬁpreaﬁ g&&ﬁé Pegks A, B,

el ectrostatic precip tors, scrubbers,
aphf represgib e hdag BR¢TER Felgasarier mnew hydrauli mlmgntammg 0, 10 and

SRR T SRR i foE SRS T

coobdstion i |1mprcgm addlhmv,eandnf’eakat[b: Eomich &t repiebént ahp hehtt energy

w5555 € s Bidianle 1o Mt R ek Geniofind 0ndf w89 pom

mh@nemtanqqmﬁ hOMting THE héd \‘&ez&s@ e%e fsmgiae%dlsatfah'of the
ralteHr)?josltlonls|IIustrated|n FI GS )

eqrpbystien ofjther WbaRIt and Selypnii asga B@l oPpakstRend O5gjicate a
gragt el e @k&aﬁm 8il camlamﬂ{ q@% Wile afe% &%ﬁf,ared to

wth an a rranganese
the @l deivoid, othba kemhustBn imgoncel/ingg ackinnm(é’nak AmeAlmailar result of an

inGRREH HeB R oo B Bl mialty e hread hopich are
Bgﬂiaﬁ%alt D, ah¢ Dewlydil AMGI{ X ‘the contsdatish | hlﬁ?rdviﬁgréli\‘l'it% As

addlt and Pe ks D, E, and F represent heat
illystEat an optirmun eat energy release may be 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



rel ease of the hydraulic oil after 150 hours of use
containing 0, 10, and 30 ppm mnanganese froman MMIT
additive. The heat rel ease energy is an indication of
the rate of conbustion of the |ubricant and sol vent

as a fuel. Peaks B and C indicate a greater energy
deadié adfetht combusiew onprovinptaiditivag COrver] 30thepiwdraulic oil plus

ngan conpared to .the,oi oid,of.the . .\
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Ouesdl) &s de BylraulidCHiEPRE sblvemeid 30 pMYmbR)aBaeeidRthe MMT®
used oil. is indicated by Peaks E and F ich are
combattion ImREYINEANNiTYe. G a6 dhecrameulsGFld Ty 1hipad J1 of FIG 2

RAMBeHouRskProvi ng additive. As illustrated, an
opti mum heat energy rel ease may be obtai ned when the
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AeborBmialy, FLE M e derddRlrSic YRR PhCIRBIRLHP InRbvink Bgem may be
| ubricants as fuels. Curve Gin FIG 2 is an unused ~
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th%g hgh%%ngggmn#%@tan unused hydraulic oil plus

ven evol t he conbustion inproving

j 11 . lLic.oil_pl I t .
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18&%_935@. o7 (A solip sers b FORRdTReRS 3 uior ek ygrpa lubricant
cddi®ingla cdihbustidd impRited to Qfusé! for 2 prRidiSmide Bel@H6Stime at a

use. [00271 As seen in FIG 2, the new oil and the new
least prige.u $he dgase pricq dithe depricantris) defermingd & be grimagwhat less than a

e e : S .
rlfc PRENHeCaRERR, Gttt heh " B 18RER gt Allhing «
predgperminedylifedelicld foe thCiubrieant) tharldbrdant Ehetsaeietosthe Histributor

o. lower tepperatures,is iJlustrat in FIG 3 for. .
i thepy OfErs s TRHcap tor Sat .4 buy al W5 b sl Bogieand G its e
vaheakm i i adfiglt Herden@gd 0P Bedl1GPR@hA LY DelrB@veR8aE sold

Accor di n% FIGS. 2 and 3 denobnstrate

18 and 20. ly, F . .
for rﬁaﬁ?n\tahee. cHrllief iy ﬁ%wwﬁ gt sRfumed fehe distrdptasc thiewuser is
ch%u%gﬁ %‘Pﬁg SOH- RS b t tgv (E:r[)é'r%& RGN @Rtk %ﬁ%@%een sold.

ri cant’s contal ni ng ustron 1 mprovin
Hagenthe distribution method described above encourages 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



[ 00281 In anot her enbodi nent, the disclosure provides

a nethod of conducting a business of providing

| ubricants for various applications wherein the

| ubricants are |eased rather than sold to users. In

this enbodinment. a distributor delivers a |ubricant
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ol i eer dda e et aprine & Dot Fbogimentsymay
havb eclaliivdly |dwv&gor &ir&@&%ﬂ._ ¥et exanild)ake eadaadbi@iing ofls Gaa for
di.scl osuiriqei .provides an inproved nethod for handling

makieg $he AHdiE Ve CcoBeaatea onEinaRel orsapemeigiice rempauads desraibed
hePBh BR9%ha%8Yapdr lﬁt‘;{a& Io?ﬂ:?»s 858 G66RDA19bA! 41 202, and less than

provi de a rel ative Oow vapor p[essure carrier
abbiitul .@ tburatmbgund28h €l ks @ residfi of eging whaise axf dho ldbeicatingeoils.

toxj.c .in {he vapaor ase. ,Suc addi ti } fi.nd
et sl ERREnRRS Frag it pflDlbl iRt @it nay also
hae@g&?ﬁpbﬂdinglbrllm_ bﬁpreﬁél.ml f Onksied gild efsicdlly have higheT vapor

noailrti.ers cor.rQsi on i Nl bl tors. n em ssion.contro .
presgss Lhanyhe u%quéP‘rSS- vHcowin ’%ﬁ?‘éaf)we Biayinsedfeoreappmetallic

cohftrafth hATRaA M Raldld Al SBved Rith SHBitEe8ast PRk @bnventional
permts, special storage and di spensati on equi pnent,

organdmgtallicenneentrate addiéee. per sonnel to handl e the
addi tive concentrates. Additional expenditures and
[0g31p dedure Def onddrstnod ithay thenrcastenterand crmgponenst wefdried to by

additive concentr ' t] .
on el e FRATIREL R SnElonuBh bF 4RitEh Aelfpt b referred 10 in
theShigpaltd onphura afret identfliedbdsciiten egisapis@cioatomtingiitith contact with

vol atile and rel atively, high vapor pressure solvents .
anefber) substange, refeg ftf’lﬁydghﬁf‘%‘%‘!‘]t HRRG g PO Ghayoe (o8 base oil
soRERABRNE IAhhitds ﬁg%hét\éﬁetﬁﬁﬁpﬁﬁh%@t, §8nsfd¥natidRs and/or reactions,

vol atil'e conmponents of the addifive concentrate

if gmpdakezplace ke theosasultiveguizdiretosisplution prdeadtips mediumeas such
ot PSR S D A B e
specified reactants and/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 commponents used in forming
10



100301 However, additive concentrates according to

t he di scl osed enbodi nents nay have relatively | ow

vapor pressures. For exanple, the used |ubricating

oils used for nmaking the additive concentrates

cont ai ni ng organonetal i c conpounds descri bed hereln _
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clhifhs thér€ofSi ngul ar or plural, are |dent|f|ed as they
exi st prior to comng into contact wth another

j0634 SF\@ R&@eroRk Qfaﬁéﬁﬂﬁ(ﬂlghb’uﬁﬁi@ Wr&ilﬁcalﬁéﬁere%re&@ @34 b&h made to
type ( base oil,  solvent, etc.). It matters not

a Ryheher of éﬁ$ Baterih ahl such qited dosupents ar@r%p@ﬁsiy dneorporated in full
m{a%{stdlmure dsf 1ffm%{n sef @i nBlegE® i n the resul ting

ure or solu or reaction medi um as such
f S t
ORSACER bR O AP35 B3eRO8 i i
pradité o A ccondirby mhes erhb@htnbﬁm atmniﬂrmlbhd!adat)ﬂxéi ltnhigedsto the specific

cal |.ed for an cl.osur.e. us. t he -
explifigads seilond Bptnshee Raindh b6 f5pEUGE s@Bodiment are within
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performng a desired chem cal reaction (such as
avpidgtieas amaer efdawor ganonet al 1 i ¢ conpound) or in

forming a desired conposition (such as an additive
iﬂﬁwcﬁm pateriees daawl anterdita dedicateriny cbsabessi temheylimengs to the

o 5 S0 BT e B SRR

fail wdthm dieabdope pdrthe elaimsl/they as cmsidered rtb sheugaetdhéreof under the
reformed additive conbi nati ons and/ or
‘k§ﬁﬁwég%ﬂWH%FF Accordingly, even though the
cl ai ns herelnafter may refer to substances.
conmponents and/or ingredients in the present tense
("conmprises", "is", etc.), the reference is to the
substance, conponents or ingredient as it existed at
the tinme just before it was first bl ended or m xed

with one or nore other substances, conponents and/ or
ingredients in accordance with the present

n



di scl osure. The fact that the substance, conponents
or ingredient may have lost its original identity
through a chem cal reaction or transformation during
the course of such blending or mxing operations or
i mredi ately thereafter is thus wholly immaterial for
Whagis daimgddt e under st andi ng and appreciation of this

di scl d the clains f,. .
numerbud BraeareRfienaRbttineoE Sy s st gieht peroen
up 1d &Rt 9N GRighaperbar Bf ARdRickOng 8il RUABESGHEH haVing impaéwat S.
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[ 00341 The patentees do_not intend to dedicate any

di scléosdbe &b sempesiben phcipe L. yherindbe aih gf lupricaiing

. | | | 4 ¢
visolHt S Plopi il LR BB oo R X gL B S, SOV
oils, thiydsaubic eilg eoliing el dilkordampesidn difreemikcass déls, dnfiahe like.
doctrine_ of equivalents, 11 Wiat is clained is;: 1. A
fuel Jcorpedie FORPeEHM Pisslagn 2uahergindhy olbicapigminated with

i ght percent up to about 95 wei ght percent of a .
ubricating oil conposition having inproved

conbust Tas figdd doPbstion bf Ligne | Wielindhebil b€ Rubibgthy
. burned as a used lubricating oil _conposition in the
viscesify| is eerppaBRicdawth veer prodidte omigbueatediraes t i on

conprd Si [.QL:.: - of oil of.|lubricatin :
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of. machine oils, gear oils, hydraulic oils, rolling
foregqipg oils, transmission oil, crankcase oils, and the

l1Ke.g  The fuel composition of claim 1, wherein the combustion improving

wal

y—

additive comprises a manganese tricarbonyl compound..

| 7. The fuel composition of claim 6, wherein the manganese tricarbonyl
compound comprises a compound selected from the group consisting of
cyclopentadienyl manganese iricarbonyl, methylcyclobentadienyl manganese |
tricarbonyl, dimethyl cyclopentadienyl manganese tricarbonyl,
-trimethylcyclopentadienyl manganese tricarbonyl, tetramethylcyclopentadienyl
manganese tricarbonyl, pentamethyicyclopentadienyl manganese tricarbonyl,
ethylcyclopentadienyl manganese tricarbonyl, diethyl cyclopentadieny] manganese
tricarbonyl, propyleyciopentadienyl manganese tricarbonyl, |
isopropylcyclopenﬁdienyl manganese tricarbonyl, tert-butylcyclopentadienyl
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3. The fuel conpesition. of claim2, wherein the oil
is contam nated wi.th water. 4. The fuel conposition
of claim2, wherein the oil 'of lubricating viscosity
is contam nated with wear products from | ubricated
surfaces. 5. The fuel conposition of claim1l, wherein
manthese tichbstyloocty lnpelopenalienyd anangerese trgarbawt a
conpaonent sel ected fromthe 0 consi st i.n f..
dodigey e QPRI RS5O BUPIREY b SHOTE A By Resipeny!
manB ’éﬁymcm%ﬁﬁmmnd%nmg%se ifi@ipory@PPer,  cobal t,

uthenium Thodi um ‘pal | adi um osm um platinum
| ant tgaThefuet eormhposition afickiimi?, wherein thesnasfzanase tugarbamye

of the foregoipng, and alloys of two,or .nore.of the
compENT ST REAIGR TSGR T BP Birh re fidid a

MW 1k B8eGQIPUSHLHON e W6@Y | NY coBdélinki Ve ogonpri ses
oo nganegg tricarbonyl conlg%und.c‘)?. The fuel

- metirdoyiorentadionyimappaiesstdcarprot esthyleyedopratagenplmanganese

. tricarbonyl onmpound..cogpri ses_a.como el ect ed
R et R Tt e L e
metﬂﬁﬂ%ﬁ:ﬁﬁdieﬁ#?ﬁé%%& trie®bONYIC ed Spanteadf eny!

manganese tricarbonyl, dinmethyl cycl opentadienyl
methylayrdenssedienylonangsngde ricarbonyd ey pleyicreppantattnghy |

nanganes abot ri carbonyl, tetranmethyl cycl opent adi enyl
m%%ﬁl%@g Y car bonyl , pentanet hyi cycl opent adi enyl

NManganNgRe fild] cERAHOGHM of claihy| Witiapentudetaingloil is
manganese tricarbonyl, diethyl cyclopentadieny]
contapmnpebwih rallingmbery| , propyl cyci opent adi enyl

mangane tri.carbonyl i.sopropyl cyckopent adi er

TangaRoo@s el crmBRypn of MR RIPEICRERIRARER bes
vapB?ﬂG%Fesﬁlégs I R0Y.00 Py A0C I RARIad iR wbout 1.0 torr at

manganese tricarbonyl, dodecyl cycl opent adi enyl

abommlPdhese tricarbonyl, ethyl methyl cyclopentadienyl

" mangapese tricarbonyl.. i ndenyl _mangane _ .
tricaf 1ooﬁ§ﬂ tue POI?H%Q{JF?}%‘?&S‘?’%& T '““mg‘%"éf‘gﬁ%‘%t?? @Igh t
perdRABhF 10 ol TRERANGS Cerle bF ERNEBMMing GUMBAIPOS HER WHidréiathe

cycl opent adi enyl” manganese tricarbonyls which are

lubti¢aging ¢ilabmppgiton cempRes tipmakart St edbprichitme Wi mstal
cqonsi st.i ng of : . _

fro ; %‘iﬂ“&%&%‘b‘é‘mf%“%r?%?lﬁ%’ﬁ'ganeset ricarbonyl,
et hyl ¢y ctipget agingastioBNIARE $ Scontprisair s ibout 5 weight

m xtures of cycl opentadi enyl manganese tricarbonyl
pereamtiup to about 50 weight percent of the lubricating oil composition, wherein the

[

lubricating oil composition comprises fom about 100 to about 1000 ppm iotal metal
from the combustion improving additive.

13. The fuel composition of claim 1, wherein the fnel composition
contains from about 0.1 to about 100 ppm total metal from the combustion improving
additive.
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nethylcycldpentadieny! manganese tricarbonyl, and

m xtures of nethyl cycl opent adi enyl nanganese

tricarbonyl and ethyl cycl opentadi enyl nanganese

tricarbonyl. 9. The fuel conposition of claiml,

wherein the lubricating oil is contamnated with

rollj,ng,ml i . The, f ithon of claim, .

1 er & Trelned'to, i Broyii B! vHBERRY AR By gurine
bubring effsa tubah lublbicatingOoid @bnipoisingatodfining @rcmbestiont igioving

about .1.0 torn at about(éﬁg C.,11. The fuel . L.
amaiRh 85 R PBRUIORC RIS 2LBHES MR 7if ShiubpGRinesijscosity and
ushiy tBEbil oPRIbEEsHngschatdiINIAB tedddiive A8 h e8Mboriint b fuel.

| ubricating oil conposition, wherein the |ubricating

oi | conposition conprises fromabout 0.1 to about 100

ppm {0t LhescC i Iz i ng .. . .

Bl 7y varne et bf B4 SHaah B8, iTTRE bihing viscosity
coompmises 8t gl Eelerredilfmm the \gedugh conpeingeoll maphihe dlspgear oils,

0 i ght_percent .of the.l.ubricati;ng oi.l conposition
by il o e RE A S g ot ol e il EUBR ke

from about 100 to about 1000 ppmtotal netal from

the conbustion inproving, additive. 13. The fue

conpg8sikiesethad oficiaim, 15, Wharsinthg oflie conuminatsd vl watern

contains fromabout 0.1 to about 100 ppmtotal netal

fromthe conbustion inproving additive. 13 14. A

met Hdd Ther miethpd onfi elgina ¥ ewvherainutheapili of cldbmicatigg viscosity is
cof SN Wehi oo RY ALY R\ dubr | cating oi

conprising conbining a conbuStion | npfoving anount

of a conbustion inproving additive with an oil of

| ubr,i_catj ng vi scosit d .usi.ng the oil  of, . .

| ubriidc aﬁﬁagﬂﬁﬁ@ce Flefm b AT e 68 Befion; ipepraging additive
co H@&nﬁnéonﬂfon_@xluf g’?&i,tedl Jrond e "BbOY ToRfistleg@bMitium, Ssodium,

erein the oil ubricating viscosity~ conprise
potassigin, caleiugs tsgrantivnbarivm gelsomiwsiskeganesy, Thnenpipen eobalt,

- ol | hydr e ol rokling mll .oils,...
e, R iptoaiDHE Bt Chdound bt i Bricium,
miXtueesnfitivo dr aforedBhefdrbgoing emdiattoyhef todlor indore of the foregoing.

contam nated with water. 17. The nethod of claim 15,
wherein the oil of lubricating viscosity is

c ong an TR ebivddt Hf WRAK 1, Geiedia the QBIHbURIdRCAMRving additive
sur faces.
comprises a manganese tricarbonyl compound.

20. The method of claim 19, wherein the manganese tricarbonyl compound
comprises a compound selected from the group consisting of cyclopentadienyl
manganese  tricarbonyl,  methylcyclopentadieny! = manganese  tricarbonyl,
dimethylcyclopemadienyl  manganese  tricarbonyl,  trimethylcyclopentadienyl
manganese  ftricarbonyl, tetramethyicyclopentadienyl manganese tricarbonyl,
pentamethylcyclopentadienyl  manganese  fricarbonyl,  ethylcyclopentadienyl
manganese  tricarbonyl,  diethyicyclopentadienyl  manganese tricarbonyl,
propylicyclopentadienyl manganese tricarbonyl, isopropylcyclopentadienyl manganese
tricarbonyl, tert-butylcyclopentadieny! manganese tricarbonyl, octylcyclopentadienyl
anganese tricarbonyl,‘ dodecylcyclopentadienyl  manganese  tricarbonyt,
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18. The nethod of claim 14, wherein the conbustion

i nproving additive conprises a conponent sel ected
fromthe group consisting of lithium sodium

pot assium cal cium strontium barium chrom um
manganese, iron, copper, cobalt, ruthenium rhodi um
eP@lrhallylbyBlogentitienyl Pinahganes hwﬂaﬁgy Mand SiddeflYl manganese
iridium mxtures of two or nore of the foregoing,

¥-oys of two or nore of the foregoing. 19. The

met hod of claim 14, wherein the conbustion inproving
additive conprises a manganese tricarbonyl conpound.

20. Zhe Tihetoiepdod! dlhiai 2{.19hemshrethe i mangheesemigainest compound

ricarb | __corpound conprises.,a co und sel ect.ed
ogrpiy et | Y nstBTREHC Puap BRI  BESePBPS VAR e liawd at room
tempegamese t seleaedony! froffet hyl @ycl operdupdi enydonsisting of
.di.m et hyl cycl opent adi enyl

nganese tr.i carbonyl, ]
mgg'ﬁé(g‘%{ﬁ B%“t?‘ilf”&’ prEspesetcarhamyhy | eyicypiepeniasiieny)| manganese
triEAABARES erfiuedr beny! cyci(ﬁkﬁﬁ%h?ﬁ’l Crxﬁlcgg}i’&@t aﬁ&;&% i  and
manganese tricarbonyl,” pentanethyl cycl openta |en3l/11y
mﬁﬁlﬁg%rﬁléﬂ@t@c}wrwér boRighganstty| tricetbopent adareny| mixtures  of

- I tadi enyl..
R ik R ese RS BRI EBgiony! manganese
tricampgayiese tri carbonyl, isopropyl cycl opent adi enyl
manganese tricarbonyl, tert-butylcycl opentadienyl
manganese tricarbonyl, octyl cycl opentadi enyl

BN R théth6@OAEAA 14, GARLGH i REORBPAL £ about 50 weight
manganese tricarbonyl, 14 . oo
Pf@?qi?g PRE? AYW e vpelinsareah of thesribeflubecating vascosityy wherein the
; [ : - LI ECAr a4 ala T t hod, of
oiF BE MO SRR PR Ersks ROALIARY b:1 & sbof FOTBABO GG me
frao thpy ¢ombwistigreingpeving ddditiye. nanganese tri car bonyl s
which are liquid at room tenperature selected from
t he group consisting of nethyl

cycmpermead@atewbﬁaa@mese»heﬂeﬁﬂhbwIcemgﬁéeg!ﬁom about 5 weight
cycl opent adi gnyl _ﬁnganese tricarbonyl, mxtures of
peEseat Bﬁ&wtﬂ&aﬁt Hyreight mgseret ef the; dboblyhrjeating riscosity, wherein the

oilBt hﬂﬂ@h’tﬁig?@i? ﬁﬁe%ﬁhfi);%mm edbt)fl{ F@1 B Wbt l%g-ppm total

m xtures O et hyl"cycl opent adi enyl” manganese

matalj from Hespmbastéioremnprbeng ladgiive.adi enyl manganese
tricarbonyl. 22. The nmethod of claim 14, wherein the
fuel conprises fromabout 50 weight percent up to
abo24. Fheunitydt ofetiae M, Wherbiiaho flel 8ompriek kil BPlubricating

. Vi S{:osi&)ﬁ_, V\,hgrei& t he
viscosity and Trom about (.1 to about 100 ppm total metal from the combustion

tmproving 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 Jubricating
viscosity contains a combustion improving amount of combustion improving additive;

collecting used oil from the user; and
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oil of lubricating viscosity conprises fromabout 0.1
to about 100 ppmtotal netal fromthe conbustion

i mprovi ng additive. 23. The method of claim 14,
wherein the fuel conprises fromabout 5 weight
percent up to about 50 wei ght percent of the oil of

| ubrigiag kHeOis¥d 61 QS b el chpsSde the oil of
| ubricating oil viscosity conprises fromabout 100 to
about 1000 ppmtotal netal fromthe conbustion

I NPRKHOVI {4l 2l im14, . .
wherai nit 2‘%‘& Mﬁglr?p%rﬂizséé?ﬁ%ﬁmc}?? °§{“bﬁ%} 7 WRPYIRE additive
compgssssa t gpmpoderitr sgiecdrb dtono . the tgroab @onsidii@ pp Hithiokalsodium,
tal froomthe conbustion .inptoving additive. 25,
PolRSIR PSR BTy R R gancsy iron, copper, cobalt,
ruthetiituing ahodigmy | gatiagiuky oniukQNBlathuAal RRHMLR, 'Rl Sridium,
mll qil. 26. A tg?;d of doi_ng busjiness conprising:
m%‘&?ﬂ% G¥AAT BIoFe oF InF (MFEURG 2Ry alipysefdwepr mereof the foregoing.
wherein the oil of lubricating viscosity contai'ns a

conmbustion inproving anount of conbustion inproving
addiBi vERe mediadeet pagn Abe vhisirgin fthe epmbastivneimpravidg BBditive

<L ' | conponent. 27. The
wﬁé%i%%%%%??ﬁ%ﬁ&ﬁ@@%ﬂﬁhe conmbusti on i nprovi ng
additive conprises a conponent selected fromthe
groyp consi sti of .lithiuym .sodium potassi um
o 2R rihEapBhRd 36 leim. 28 aWhetein s naheankie- GuAoBY compound
complises & QpRipout®hRidoted Huhhené Wivuy Remlistie BRldyadhifdieny!

osmum platjnum [anthanum cerium iridium ]
mapganess es BFarbYyl.or HSHYIGrlopeetadispdgoi menganes: al frispebonyl,
dinRdth§180c1 SPentRicay DT goj : I JoTe
i of %}"\% 6rrt1;61216 \M‘{erel n e %o usttl)ogxt’i n’p%ﬁlg\?%gggcy%pmqulmyl
mapgiatiess v dricorboqyli s detramethyigpriepantadiényhr naygdanesenpaivasbonyl,
t hod..of .cl aim 28, wherein the ma nese .
P erﬁ%"%tgp @3%?6" %q'r%'% nd m%ﬁes e smﬁa‘%’BWHo un a{gggavelemadwnﬂ
mahgamesd he ugeambimyl,Ons diethyigcpertiglenfient adh@ikle  tricarbonyl,
02'&?} anese i gar bonyl , et hyl cycl opent adi enyl_
pr 8 Reentadicnyt mangayase weahamyhysappenyiyelopsrtadiayyl manganese
 ricABRAN) e&EbhiylGRIpeMM fienl! i egLR -
manggﬂese_ t ryiiéggro%on Il,en% etr a%t yﬁ%ﬁ)o éﬁ%@gﬂpgﬁé%nmdimﬂ
MARgANGSh e s Bicarhonak bordddecylcyclopentadienyl  manganese  tricarbonyl,
ethyimethylcyclopentadienyl manganese tricarbonyl, and indenyl manganese

tricarbonyl.

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
methylcyclopentadienylmanganesetricatbonyl, ~ ethylcyclopentadieny! manganese
tricatbonyl, mixtures of cyclopentadienyl —manganese tricarbonyl  and
methylcyclopentadienyl manganese tricarbonyl, and mixtures of
methylcyclopentadienyl manganese tricarbonyl and ethyicyclopentadienyl manganese
tricarbonyl.
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pent anet hyl cycl opent adi enyl manganese tri carbonyl,

et hyl cycl opent adi enyl manganese tri carbonyl,

di et hyl cycl opent adi enyl manganese tri carbonyl,
propyl cycl opent adi enyl manganese tri carbonyl,

i sopropyl cycl opent adi enyl nmanganese tricarbonyl,

ter g buppbcyeingaest apiRNYd, WRBGAN ARE ofl’ bF qaﬁ&mhg viscosity
octylcyclopentadlenyl manganese_tri carbonyl,

comiprites yare pil| enhenteda diosh e gENgarRNSiSting iof ambenge oils, gear oils,

T e e

clai m 29, wherein the nmanganese tri carbonyl conpound
co [ ope ,enyl anese tri.car

o 85 ThEmatid R SRR e B BEPL S atiouf e St eey
the group consisting of

met hyl cycl opent adi_enyl nanganeset r.i car baon

OE haF oo Fie, Jutbad 06 A A RRESE they o At yiijpating viscosity is

coﬁ&xﬂdé[e%swlﬂf ot nesfadi enyl manganese tricarbonyl
and net hyl cyclopent adi enyl nanganese tri carbonyl,

and mi xtures of methyl cycl opent adi enyl nmanganese

trigar I . o] di;en -I

tri ggr gjgﬁ% Iméi{i}gi gi@%ﬂf&?ﬁ%&o*&c% gﬁ&\%ﬁ‘ rVlscosny is
coiitieinaidd with tanyponzatsifrgn verfacesbdiyg lubn‘rmr:tﬁ ses an oil

selected fromthe group consisting of machi ne oils,

gear oils, hydraulic oils, rolling mll oils,

{1 aBSM & Sheo®ifbs TEdLBIHECAS vapbi Presaite dfighroktutalB additive
The met hod of. claim 31, wherein_the oil is

concghiraiey camPHSiRg: foriulating w3 asedriol ab dulsivating ciisepsitya with an
r I [ t

it 6f BreliGmelallicobddiHe oI 11 REAGE 'oph Sbout 01 o abour

10,60@ippm3total weatalgbrthe addibivé cmicemmalc,l wharemghy ndditve questrate

has  EE BEAEC gl SRR RGH R B ER00G ERes b whout 1.0 om

at ghoasKyp°e.of organonetal lic additi ve concentrates
conprising fornmulating a used oil of |ubricating
viscosity with an anmount of organonetallic additive
suf 8 CTRE h&%dﬂﬁc&l&ﬁ?ﬁ B AR B oranbriefal RO Q4itive riHikes a
ppmtotal netal to the additive concentrate, wherein
compunentidelected Hontdhe reroup demsising of olithiumes sodismof potassium,

callzagou £ &%ﬁbgﬁ%& %%o %L&i 218%8?1&‘: lroﬁmgoﬂp%is Ege ruthenjum,

rhodium, paliadium, osmium, platinum, lanthanum, cerium, iridium, mixtures of two

or more of the foregoing, and alloys of two or more of the foregoing.

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  tnicarbonyl,  methylcyclopentadieny!  manganese tricarbonyl,
dimethytcyclopentadienyl  manganese  tricarbonyl, trimethylcyclopentadienyl
manganese tricarbonyl, tetramethylcyclopentadienyl manganese tricarbonyl,
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36. The nethod of claim35, wherein the
organonetal lic additive conprises a conmponent
selected fromthe group consisting of Iithium

sodi um potassium calcium strontium barium
chrom um nmanganese, iron, copper, cobalt, ruthenium

perdelfiéthi E}cl@gﬁaln{aﬁi@nym Rfafjzatithe P &fdarbomyl, | ar&ﬂ}&tfyd:mpentadlenyl

ceritum irid m xtures of two or nore of the

maﬁsm@gbu n@cadmy | | shethycyelopentadicyt o Srangppsse  tricarbonyl,
progy{cgglg f?\l | matif fR8kh6h lcis@f)rﬁbﬁéycldﬁéﬁfaﬁieﬁyﬁ Mfnganese

tive conpri ses manganese
mdafboealr hmbhty@dppmmm mmmtm@@cwl cletyleycipentadienyl

e

ethy¥edtbylepiatnadichyl muaggmese tricadenyonyhd indenyl manganese
nethy cycl opent adi enyl manganese tri carbonyl,
¥hyl cycl opent adi enyl nmanganese trlcarbonyl,
trinethylcyclopentadienyl manganese tricarbonyl,

17 B aneied ok Fae REadher MedgEARSE tErealchppound
co ggrt?%/elﬁ f\'(c ﬁhi%ﬂgﬁ MWidngaARBIaNaRRNYE! GAIAON liquid at room

Iopent adi en manganese’ tri car bonyl ,
tenmemtgalecycl (splsmeédl enyfommangathgse trgf‘é@r bony?OHSXS"img of

ROy R ARy kpAGIRAT) | mangancse

mm&nychﬁmﬂisadloénybycimmb tmanmnlmnyltncarbonyl and

meg DI HEERGH °p>§|”22dgmn%p' RAnSRy | IRAGRGe | Al bR of

meafyi*c ehlicARAARARGe th&érﬁ@f)b QAY Ethyﬁ?cloﬂ'é}ﬁad’{atym (ﬁd!nginese
8, mhereln t he manganese tri carbonyl conpound
tnmuhmmdses cycl opent adi enyl manganese tricarbonyl s
which are liquid at room tenperature selected from
the group consisting of

met HQJ Chiel mpihng axdi cﬂm;d Fanghereietheiused lognyf lubricating VISCOS“Y

eth cycl gpe e C
UGPSR SN A IR Sk E ARk i per o
hymﬁﬁtlc SRR Pollisgy&iio pRe) nadimizyion msangm mrsL arat the fiyk.,
and m xtures of nethyl cycl opentadi enyl nmanganese
tricarbonyl and ethyl cycl opent adi enyl nanganese
tricarbonyl. 40. The nmethod of claim 35, wherein the
used oil of lubricating viscosity conprises an oi

sel ected fromthe group consisting of nmachine oils,
gear oils,
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hydraulic oils, rolling mll oils, transm ssion oil
crankcase oils, and the |like. 18 ADDI Tl VES AND

LUBRI CANT FORMULATI ONS FOR | MPROVED USED O L
COVBUSTI ON PROPERTI ES Abstract of the Disclosure The
di sclosure is directed to a nmethod of enhancing a
fuel value for a used or waste lubricating oil

| ubricating oils having inproved conbusti on and

em ssion characteristics, and a busi ness nethod for
di stributing and using waste oils as conponents of
primary cofBBETTWRS {ANP LUBRIGHNT SARBMILAMAONS: here i s
provi dE@Ra TMERPYERUSRP H1L M, RRQPERS 1ES

i nproved conbusti on and em ssion properties when

burned as a used lubricating oil conposition. The
| ubricating oil conpospbsBact ¢fithe Disstosarensj or anount

o e Rty e s |

or a used or
wapte Ohabi gating@ dbil, | Mﬁﬁcz{tiﬁb%ilszhaving improved combustion and emission
characteristics, and a business method for distributing and using waste oils as
components of primary combustion fuels. In one embodiment, there is provided a
lubricating oil composition having improved combustion and emission properties
when burned as a used lubricating oil composition. The tubricating oil composition
includes a major amount of oil of Iubricating viscosity and a minor combustion

improving amount of a combustion improving additive.

(FIG. 2)
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