ADDI Tl ZI NG HEAVY FUEL O L AT TERM NALS DESCRI PTI ON OF
THE DI SCLOSURE Field of the Disclosure The present
di sclosure relates to a nethod for additizing heavy
fuel oils upstreamfrom the end use site and as cl ose
to the fuel's source as possible. This represents both
a technical process and a business nethod. Background
of the Disclosure Heavy fuel oils, such as nunber 4
and nunber ABPITIZENGHEAXYdFWEE OILAETERMINSLLS power
generating units. Heavy fuel oils, such as bunker oil,
are used in large marine engines. By "heavy fuel oil"
herein is meant Grade No. 4 to Grade No. 6 fuel oil,

such as G ade PESCRIPTIONOF) THEXDHSELRSURE G ade No. 5

(light), Gade No. 5 (heavy), and Grade No. 6 (also
Field phfheisglosureas Bunker C) as specified by ASTM D396- 05.
In ASTM D396-05, the fuel properties that dictate the
The pepagédistiosurs retates i @ mathod fortadglitizingf hedwy fliell dilswipstream from
flash point, water content, sedinent content,

the end \ssxositet gnd asb!opeitmthe fsetls powcemsi puissiblel This rébl@%@nts both a
cases, additization (i.e., the addition of various

technidabproedsd gl a dddinesy @sethed. | npart specific properties
or performance characteristics to the fuel) is

conventionally done either on-site or into the fuel

Backdroii®t bEtREIDSclbQurkhe conmbustion chanber, or into the
3 conbustion chanber, or into the flue gas out of the
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practice is that the additive(s) generally need
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subst ant i‘nvestment in on
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No. 4 ngﬁﬁ]ng%cgecg\lgi l ,;(éf:e}d]et Blggga ra e é?hé:aovn ent rade No. 6
(also referred to as Bunker C) as specified by ASTM D396-05. In ASTM D396-05, the
“fuel properties that dictate the grade of fuel oil are at least one of the following: flash
point, water content, sediment content, viscosity, ash point, and pour point.

~ In all these cases, additization (i.e., the addition of various desired fuel additives to
impart specific properties or performance characteristics to the fuel) is conventionally
done either on-site or into the fuel line leading to the combustion chamber, or into the
combustion chamber, or into the flue gas out of the combustion chamber. The problem
with this additizing practice is that the additive(s) generally needs to be stored and
dispensed on each site, requiring substantial investment in on-site trained manpower
and multiple specialized additive-dispensing equipment. Since most additives for use in

these heavy fuel oils tend to be hazardous in concentrate form, special permits may be



necessary in order to store themon each site. Oten
just the risks involved in having a hazardous
material on site is enough to cause a potenti al
custoner to consider other nore costly solutions to
their fuel caused problens. The hazard | evel of an
additive concentrate declines significantly on
dilution with the fuel, and if diluted to treat |evels
necesgRIY dhOTdgYit stare them ontaashtsitearQfter jukt therrskalinvplved in having a
di sappears. Therefore additizing the oil at termnals
hazardnusgnaieriapon sifs islgrsiugbdmchuseragotentiil vgstosier ¢ envikider other
closer to the oil source would also achieve this
more gsdly soldtisheto thelr fyeltdaesed prslemd 0T hé nasardaues BEaR additive
added to the heavy fuel oil or boiler in one of three
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end use sites, such as power

wotlld g%étcha th‘§\9é7 Ln’pl oyed either option (a) or (c)
%b{ } 5) problems with certain additives m xed

Historig ’VHE%% %éﬁd'BV*PS BAe beeradded tantheihepvi éesleder boiler in one of
different additive mxtures are well known to those

three lagationgd in the art, and therefore nost fuel oil fired
power stations have been, and continue to be,

(a) Inta bewdtiante s@raaﬂjimkmtﬁaemtyuéeleite oil in their on-site
storage tanks. Sone additives cannot be injected or

(b) Intcettheedl feed line gbinglto the bg@ieRtadditivid Garbbié MEdted BRRGISRIENe (low
additional problens wth burner tip erosion from
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therefore be added into the oil |nthe storage tank
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The va%é}o‘ﬁﬂ) opéﬁoeﬂ‘seséﬁef eLudH 351BRYF stations, have employed sither option
(a) or (c) above. Stability problems with certain additives mixed in heavy fuel oil and
incompatibility between different additive mixtures are well known to those skilled in the
_ért, and therefore most fuel oil fired power stations have been, and continue to be,
reluctant to additize heavy fuel oil in their on-site storage tanks. Some additives cannot
be injected or added to the fuel oil going to the burners because of additional problems
with burner tip erosion from abrasive slurried powders. These additives must therefore
be added into the oll in the storage tank at the end use site. Additives injected directly

into the boiler or furnace through a dedicated nozzle (or nozzles) often suffer from poor



m xi ng and stream ine flow (and therefore poor and/or
non-uni form performance) resulting fromthe | am nar
fl ow present in many systens. Also, nmany traditional
heavy fuel oil additive products, including MJO and
My(OH) 2 are aqueous and/or slurried products that are
known to those skilled in the art to suffer from
severe handling issues, including settling and line
mixing,pug, giramling flow (and therefarel poerand/esnasunifinTorerfrmage)
reasonably well w th good engi neering practices,
resulting droon teblbminardowr presestinlméey gysteméai | ure and
el ectrical power |oss nmean that these handling
Also, maop tranditional hedvyduiltaladdithe mrodacts] inerdingAfiorand Mg(OH)z are
Chem cal Corporation and other fuel additive suppliers
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gasol ine and di esel fuel other than heavy fuel
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i ndustri al E{ lers/furnaces, and in utility power
probleps Wil deavighl heeneaunieiefed much additive use primarily
because of |ax or nonexi stent em ssions regulation of
Afton Chemical katnaraiiesandathesfunl @dditive suppliers have atlengrbistory of
cost effective ways to additize these off-road fuels
additizingsfuelse inchisirmnyasoline landediesd! fyelwithdr thive heawat fleebil, g refineries
of em ssions regul ati ons of power plants and other off
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' em ssions into the environnment. As these regulations
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additives use w | i ncrease. Because o ese reasons
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ficulties nmentioned abov owever, heav
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furnaces has not attracted much additive use primarily because of lax or nonexistent
emissions regulation of these industries. Therefore a need to innovate more cost
effective ways to additize these off-road fuels has been absent until recently with the
ratcheting up.of emissions regulations of power plants and other off road industries
consuming fossil fuels and exhausting emissions into the environment. As these
regulations become more stringent, it is anticipated that additives use will increase.
Because of these reasons and the well known problems of stability and handling

difficulties mentioned above, however, heavy fuel oil heretofore has not been additized

in an off-site fashion similar to these other fuels.



3 SUMMARY COF THE DI SCLOSURE I n an aspect, there is
di scl osed a nethod of providing at |east one fuel

additive to a heavy fuel oil, said nethod conprising:
addi ng at | east one fuel additive into a container
conprising a heavy fuel oil, said addition occurring

at a location renoved fromthe end use site. In
anot her aspect, there is disclosed a nmethod of
conduct i ng t he SHMMARY Off THERISGLOSUREJi ti ves to

heavy fuel oil, said nmethod conprising: introducing at
In an agnest, there is disiclosad i methedidl reovidiagat faast ooe fualiadditivedo a
heavy fuel oil is located at a position renote from

heavytfhel dile agig rhetbbd abiripsisiegd addiag sit temshode fail ddgitisée fritom dantainer
selected fromthe group consisting of a storage

comprigingra h@byy fuell ot aid Hidigon besurringlat addshtion!ramdved fropi ke end
vehicle transporting the heavy fuel oil. In a further

use sigspect, there is disclosed a nethod to i nprove heavy
fuel oil delivery for the reduction or elimnation of
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.. fyel .additive.t rodyce a ddi.tized  heavy fuel oil;
additive 1 aRRAVY Sue! Al &Fﬁk@@%&é@ﬁf'ﬁb%&ﬁq at;z,ppsition FrImefe from
site. There is also disclosed a nethod to inprove o
the hegalpp! & endiuse gilpiang spid Besitiorisr sairaied amothe group consisting
el imnation of additive handling and/or storage
of a sterggepamnnalas distirieutipruisemisiat, andsaliand ometaterdvaticte tiasspating the

adding to a heavy fuel oil, at a location renote from
heavy fred oilse site, at |east one fuel additive to produce
an additized heavy fuel oil; and noving the additized

- In a fulkenaspledt therelis tidclosad enfiethdd t6 iihBroviie@Qy Qliel diltRYi®eryJor the
di scl osed a nethod to i nprove heavy fuel oil delivery
reductioAlorteifination of handiing, compatibility and stability issues associated with
use of at least one fuel additive, said method comprising: adding to a heavy fuel oil, at a
location remote from end use site, at least one fuel additive to produce an additized
heavy fuel oil; and moving the additized heavy fuel oil to its end use site.
There is also disclosed a method to improve heavy fuel oil delivery for the reduction or
elimination of additive handling and/or storagé equipment at an end use site, said
method comprising: adding to a heavy fuel oil, at a location remote from end use site, at
least one fuel additive to produce an additized heavy fuel oil; and moving the additized
heavy fuel qil to its end use site.
Moreover, there is disclosed a method to improve heavy fuel oil delivery for the

reduction or elimination of maintenance of additive handling and/or storage equipment,

said method comprising: adding to a heavy fuel oil, at a location remote from end use
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reduction or elimnation of maintenance of additive
handl i ng and/ or storage equi pnent, said nethod

conprising: adding to a heavy fuel oil, at a |ocation
renote fromend use 4 site, at |east one fuel additive
to produce an additized heavy fuel oil; and noving the

additized heavy fuel oil to its end use site. In an

aspect, there is disclosed a nethod to i nprove heavy
site, atlﬁﬁSt ene fusk lprdisivg te produre anrasidlifized dreagy fiest iofti and inowingfthe

the footprint required for additive handling and/ or
additizecbheayy fuelpil foritsrgnd ws& giteret hod conpri sing: adding to

-a heavy fuel oil, at a location renmote from end use
In an aspext, thbrd ie aligcloved d methoﬁddllmlpbtﬁfet edWyadsIcH diilivery for the
addi ti zed heavy fuel oil; and noving the additized

reduchéulelfrbiphtion bf the fbét%riﬁ gHﬁSd forlRidith@ f%nfjﬁﬁ% Eﬁﬁ/or storage

aspect, there is disclosed a neth 0 to Inmpro eavy
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movmgﬁ[ﬁe ﬁ@g'gﬁ%d %ﬁ%vya&'g[ ?'Ftéjje'gs e%ﬁﬁs'i%el oi | tg its end
site. There is also disclosed a nethod to i
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deliveries of fuel additive products to an end use
reductign er, elsainatioreefenst obagditie handliag dindipr starage learipyndriedaid

: oil, at a location renote fromend use site, at | east
_methOdrt@nim'Esingaaddmvte atleavyfos wileata icrdtion reradtefaan entiugk site, at
oi l; and noving the additized heavy fuel oil toits
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to inprove heavy fuel oil delivery for the uction

“heavy@eldilitfliBahdUsetitet raf fic at an end use site
associ ated with said deliveries of fuel additives,

~ There ?@élgo 'afécmdcaomgmoﬂ' BmpRAR! Rhvh fud dRGRYYed U6l 1 4I|mlﬁ£tion of

['ocati on renot
deliveries of fuel additive products to an end use site, said method comprising: adding

to a heavy fuel oil, at a location remote from end use site, at least one fuel additive to
produce an additized heavy fuel oil; and moving the additized heavy fuel oil to its end
use site.

Moreover, there is disclosed a method to improve heavy fuel oil delivery for thé
reduction or elimination of traffic at an end use site associated with said deliveries of
fuel additives, said method comprising: adding to a heavy fuel oil, at a location remote
from end use site, at least one fuel additive to produce an additized heavy fuel oil; and

moving the additized heavy fuel oil to its end use site.



fromend use site, at |east one fuel additive to
produce an additized heavy fuel oil; and noving the
additi zed heavy fuel oil to its end use site. 5
Further, there is disclosed a nethod to inprove heavy
fuel oil delivery for the elimnation or reduction of
end use site resources required for said heavy fue
addi tives deliveries, said nethod conprising: adding
Furthet,dhereris gisglasedl a siethoddo imprassheayy fuelmiltdelienyrforthe alisdnation -
site, at |least one fuel additive to produce an
or redugdiontdf zad useaitg resmirces tequirad forsdic fetrhefuehadditivesattliveries,
heavy fuel oil to its end use site. In a further
said matheeladomprisine dddlindj t9el lesad fachail, Red Iddatibhe@hote from end use
i ndi vi dual problematic heavy fuel oil batches with

site, atflggdt cMdUEI FRIHOBUYFSUTY 4P éd&iﬂzé’cg héé(\ﬁ{]MSPéit; SRl %mﬁg’ ¥he

fuel oil to an end wuse site, said nethod conprising:
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e end use site, east ?nelfuel additive to .
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_be —encountered when such heavy fuel oil batches are
use sitey said|Mgtho RRADYSINgAdding tos3 heavy fuel oil 2 @i lecation ramotefrom
end use site. Additional objects and advantages of the
the endjuge Bige. At deaat one ieel sdditiverto praducezan additizedeheavy fuel oil; and
description which foll ows, and/or can be | earned by
movingpthactdditzedfhaaig fubl i lto the end Tibe sitehjlestby smssequent handling
advant ages of the disclosure will be realized and

and stadilitppredterny ane asiniied dreelinfiha@aNbRLAE & GREVhRAWANS be
particularly pointed out in the appended clains. It is

encourftére@avhEifiQicH 9 ytiiatoiltehdd el Riked %mqwd&%g %éﬁlloilgsg or fuel
' ed descCripti

_ description and the follow ng et al
additivéd §t B3Rl FeVsiend expl anatory only and are not

restrictive of the disclosure, as clained.
Additional objects and advantages of the disclosure will be set forth in part in the
description which follows, and/or can be learned by practice of the disclosure. The
objects and advantages of the disclosure will be realized and attained by means of the
elements and combinations particularly pointed out in the appended claims.
Itis to be understood that both the foregoing general description and the following

detailed description are exemplary and explanatory only and are not restrictive of the

disclosure, as claimed.

DESCRIPTION OF THE EMBODIMENTS

To obviate these and other problems associated with additizing heavy fuel oils, the

- present disclosure provides in an aspect a process for providing at least one fuel



DESCRI PTI ON OF THE EMBODI MENTS To obvi ate these and
ot her problens associated with additizing heavy fue
oils, the present disclosure provides in an aspect a
process for providing at |east one fuel 6 additive to
a heavy fuel oil, the process conprising addi ng at
| east one fuel additive into a container conprising
heavy fuel oil, the addition can occur at a |ocation
addltweem beavy fuel o, tiee pratess eosiprisingfadding aidaast dneduebadditive into-
The heavy fuel oil, fuel additive, and/or additized
a contagser ompeisingi heavmfuéi @ils ther adtlition cdrf acpat hescdtidnadoved from
container, including, but not limted to, a
the endassendiradfehe haYy Al gilt ank; a conduit, such as a
pi peline; and a vehicle. The heavy fuel oil, fue

The hédg) fueV&il, f@é!‘ydﬂftlveagﬁd/bf 28GitiDERMYa r%i%lal & Earfﬁé‘ sPfed o,

transported by any transportation means i ncluding,
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ruck or
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termnals, and even in vehicles transportin
not 'm&ﬁ@ﬂé‘aa. yehidessieh 280 barged ralecayytrackeprdapkers an&gﬂ conduit, such as
"storage termnal"” herein is nmeant an oil storage
a pipefing ifon exanalesastaildasd dhet he final  production point,
i ncludi ng the finished product storage tanks at a

The atrledstromeyfucladditivestareleraddéd irte tred heageutiagl 44 far epstream from
| ocated at the end use site. By "distribution

its end! WagBiftpds pbeilsie ol BxamPR) bdaitikzmg! dt'sidfa?@ ah& dMthibition terminals,
coll ected from upstream producers or storage

and e\fe%Qh |vbhic% tPH poingt &y Lﬁ%ﬁ-iné thedBUdRzed %@gelfé?gbfl@ CBy

or facility via any suit € transportation

| “storagme?mfr%? l Haérl]’élé Sl%aqlt B fdg%(@‘agg f%'(gﬁ't& g%ﬁﬁgﬁ'%%rﬁ'l 5t gﬁg Andise
produc%%ﬂ %ﬂﬁ :ESIrumn?ﬁhe ?’nlshed prg lﬁcl;t%%rlagg tatm‘?(rsrgt a ref inery, but upstream
of the storage facilities located at the end use site. By “distribution terminal” herein is
meant a facility where oil is collected from upstream producers or storage facilities and
distributed to another downstream user or facility via any suitable transportation means.
This facility would be located upstream of the end use site. In an aspect, a facility could
b.e both a storage terminal and a distribution terminal.

By “end use site” .herein is meant a facility wherein the additized heavy fuel oil is used
for its intended purpose. The end use site can be, for example, a power station. In an

aspect, the end use site is (a) the combustion unit for the combustion of the heavy fuel

oil, or (b) a storage tank at a power station where the heavy fuel oil is to be combusted.



By "end use site" herein is neant a facility wherein
the additized heavy fuel oil is used for its intended
pur pose. The end use site can be, for exanple, a power
station. In an aspect, the end use site is (a) the
conbustion unit for the conbustion of the heavy fuel
oil, or (b) a storage tank at a power station where
. the heavy fuel oil is to be conbusted. 7 By "renote"

By “rerapte’ piciigipeved rem hawireisrmeantadasation nab oatthe propsrtyen premises
the property or premses of the fuel's end use site,

of the fugler end use siteamplers fon edamplen aaisiingd ofl & dedst sevarabiiundred yards
hundred yards and for exanple mles, and in an

and forasqaetple milog.esl, in nrabpeds doreris) buadiads opthotishAgs 6files can
exi st between the addition |ocation and the fuel's end

exist beti@ef theCadditioh Rtaliirand PleGubiiednpas diteve can be any
additive that can inpart specific properties or
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fuel additive can be a conbustion_inprover used to
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' properties, stabilize conmbustion and enable better

other bgeefiter t uni ng. Such conbustion inprovers are often
organonetallic to ensure or inprove solubility, and

In an aspact, the lat tbast one fual aptitiveenh e yahbpstivradipeoder used to
manganese tricarbonyl (MMI(r)), cycl opentadi ene

reduce wpagidn@seKer drepsd)) WhplobhFash pedberfés, stabiRzeltdriBidtion and
manganese carboxyl ate, iron carboxyl ate, ferrocene,
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in a diluent), manganese carboxylate, iron carboxylate, ferrocene, calcium sulfonate,

limited f) 30

and cerium compounds. Another type of additive useful herein is magnesium-based
chemistry used to increase slag melting temperatures, reduce SOs formation, reduce
formation of corrosive vanadium compounds and neutralize sulfuric acid and its
precursors in the flue gas. Non-limiting examples of these slag modification compounds
include magnesium sulfonate and magnesium carboxylate.

In an aspect, the at least one fuel additive useful herein can be in a form that is oil

soluble or if not, in a form that can be well dispersed in the heavy fuel oil either by



precursors in the flue gas. Non-limting exanpl es of
these slag nodification conpounds i nclude magnesi um
sul fonat e and nmagnesi um car boxyl ate. In an aspect, the
at |l east one fuel additive useful herein can be in a
formthat is oil soluble or if not, in a formthat
can be wel | dispersed in the heavy fuel oil either by
8 enul sification or suspension using enulsifiers,
emulsiiisatioryensusnengion using emblsifierhatetengahtsi and disprsants that inhibit
stratification over tine due to, for exanple, gravity
additiver stradifipatiart over tinee dae tarior exBneplat grae@pbr eneetatale variation.
additive can al so be chosen from detergents,
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necessary to prevent all storage and hand |ng
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H, ling and storage equi pnment at end use sites,
of hangliipg, &em@tleuty anst stebilifyt issiescassosieterkwita wiee of nap-oilsekuble
feed punps, associated piping and
prod uctts,st(?-hgecgmoa@u elimination ofl additive hendling andssterageceruigrhent at end
equi pnent (flowreters, level control, etc.); (3)

use siteedociuding kot net limitecito storarfe mkmt@jﬂanl@ sabplygiuinps, feed
equi prent in benefit #2 above; (4) reduction or
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of saldgéﬂﬂl ;ﬁé@nﬁgtb%neﬁ@Z SESE g@%yﬁ%}to‘ﬂ c’elrglfﬂff\hétgd}) d‘gﬁl‘ fPE){gﬁflLtLe%mred

use site ass

o Pl by B g 7o B o
equment in eBeneft t #% ébo%gdffﬁ eii&ggatioﬁ de \pérEg/s gf%dtd{tﬁg products to the
end use site; (7) reduction or elimination of traffic at the end use site associated with
said deliveties in benefit #6; (8) elimination or reduction of end use site resources
required for said addiﬁves deliveries in benefit #6; and/or (9) opportunity to treat
individual problematic heavy fuel oil batches with additional additive products (including
but not limited to stabilizers, asphaltene dispersants, and detergents) prior to delivery of
fuel oil to the end use site to minimize or eliminate subsequent handling and stability

problems that might be encountered when such batches are mixed with other potentially

incompatible fuel oil(s) already in storage.



i ndi vi dual problematic heavy fuel oil batches with
addi tional additive products (including but not
limted to stabilizers, asphaltene di spersants, and
detergents) prior to delivery of fuel oil to the end
use site to mnimze or elimnate subsequent handling
and stability problens that m ght be encountered when
such batches are m xed with other potentially
Thus, jthe present diselopurel provides methodsaypronessesrfagachigviiig thise
the present disclosure provides nmethods or processes
multipleberefits by addingHe sdheavy iféiplileabe foehtits rdyiowsattirog itsceral use
heavy fuel oil, at a location renoved fromits end use
site, a$ ida@t ond fletagtition & Fﬂdﬁhc@@ﬂiddd%&ebmel@ﬁrﬁm @il 8dhd moving the
addi ti zed heavy fuel oil; and noving the additized

additiARBNYaW B! il tb ilsQridlfsetdid. use site. One exanple of
such a"nmethod is a nethod to i nprove heavy fuel oil

: > . on i oo of
One REpFaYeuc A RENTN ol el @ nBla B A AR divery
| AL with the introdyction of .ajl-sal ubl.e and
compAHS g i b Ban 8t bGPt and ity Bles
jnt eavy fuel oil. The nethod can conpri se addi ng
associiedwiia Qﬁ*%@}wt&m of oilzgoluble GRgMoBrPik saluRle produsts aed other
end use site, at |east one fuel additive to produce an
fuel adgiiyes; inlen heanyfupleil Bie melhnd earveempisradding to adgavy fuel oil,
heavy fuel oil to its end use site. According to the
at a lopatigreremalieddrass its @nd ageisitey at ladsti aneofuel sdditiveato irpduce an
injection, directly into the heavy fuel oil prior to

additizedaedavp dudl led; g newvingetht elditizet hieavy el ofl éeils Ehd @sersite.
storage tank) has the automatic benefit of assurance

Accordingtio Sechreadst disolediFe, Addifivd S0tRidh, ishich @81RGhjeckdd, Rifebey into
fuel, conbustion products and/or conbusti dn

the heggy RIP Bl eFisr &ﬁeéaﬁﬁg ) @ﬁ%g @]ft‘%&' 19 Yirubi8e8 Mhé bF a storage

Il er system inc i ng urnace, convectlive Sass
. : ' n ey atrol

ark) R0 SR b PSSR E STABBIRB G comac
with th%{fgé!:, gﬁﬁgastpo%aﬁ%dﬂ&%langllolr ctorr]nebtus&ign fno—rptnlaétljc?g (sflgé and ash)
throughout the entire boiler system, including the furnace, convective pass sections, air
pre-heater, backend emission control equipment and stack.
An embodiment presented herein provides a heavy fuel oil that is fortified for stability
| and longevity of the fuel during storage and transportation to its end use site.
Thus, in another embodiment herein is provided a method of conducting the business of
providing at least one fuel additive(s) to heavy fuel oil, wherein the method comprises

introducing at least one fuel additive to a heavy fuel oil when the heavy fuel oil is located

at a position remote from the end use site, and the position is selected from the group
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and | ongevity of the fuel during storage and
transportation to its end use site. Thus, in another
enbodi ment herein is provided a nethod of conducting
t he business of providing at |east one fue

additive(s) to heavy fuel oil, wherein the nethod
conprises introducing at |east one fuel additive to a
heavy fuel oil when the heavy fuel oil is |ocated at

consigtingad iatsterage éarotimal f a distritubior retmirss, aidt 2eland wd wiaber vehicle
position is selected fromthe group 10 consisting of a

transpettingpathe heavyiuahby. a di stribution termnal, and a | and
or water vehicle transporting the heavy fuel oil.
EXAMPLES It is contenplated in an enbodi nent herein
that one of ordinary skill in the art would add a

EXAMﬂqi_:¥additive such as MMI, to a G ade No 6 bunker

n a storage tank at a storage ternminal. The

Itis c&ﬂ%ﬁnp m%?&ébé# %18 her ﬁr? ﬁg‘f r%%h [Popcﬁ\lgééﬁg plﬁrtrtlee grt Would add

tro

o o AL T e S el
each separate st_ora e tank a dlfferent add|t| onal fuel
storagedgTinab aew@ﬂmw duekalbpud thendeperspanedity abage to a

~_tank and an antioxidant in a second tank. The further
distribgtien tarmédlheavy fuel oil could then be transported to
an end use site via a conduit, such as a pipeline. At
At thetdisdrieutbnuieeminal, ¢he adiditizetih¢avaefdehaiboould belsepanstet! into different
transported to a conbustion chanber via an oil feed

storageitasks. Ah dachesepami saRage tdhkalgiferdnt bBdiSional fuel additive could
speci fication, reference has been nade to a nunber of

be addédSsubRkS %tcﬁ%’oé?ﬁé’ﬁt' i '&ﬁ@ thH §h@an RA %Af ?)EIEIa ARl &Rbh@%shk. The

and pub i shed technical papers. such cite
furthe a@Wu& eh%otgé’r%{pﬁl’tﬁg td Bn bl uske it Vid'hS
di sc osure | set erern.

conduit, such as a pipeline. At the end use site, the additized heavy fuel could be
transported to a combustion chamber via an oil feed line.

: At numerous places throughout this specification, reference has been made to a
number of U.S. patents, published foreign patent applications and published technical
papers. All such cited documents are expressly incorporated in full into this disclosure
as if fully set forth herein.

For the purposes of this specification and appended claims, unless otherwise
indicated, all numbers expreséing quantities, percentages or proportions, and other
numerical values used in the specification and claims, are o be understood as being
modified in all instances by the term “about.” Accordingly, unless indicated to the

contrary, the numerical parameters set forth in the following specification and attached
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For the purposes of this specification and appended
claims, unless otherwise indicated, all nunbers
expressing quantities, percentages or proportions, and
other numerical values used in the specification and
clainms, are to be understood as being nodified in al
i nstances by the term "about." Accordingly, unless
indicated to the contrary, the nunerical paraneters
claimssare apgrafimationsihat oain yalynderspdiricf i therdeamed atdapsctissisought
11 clains are approxi mations that can vary dependi ng
to be ahfained iy the pressat disclpsutd. eAt thewghy leatt) abd nobasianediehpt to
the present disclosure. At the very |east, and not as

limit theraplitation ofttae doktiine dfeguaRrits & !h@f‘sc@f)ebh ﬂ:éjﬂﬁlfrﬁsi B8ch
of equivalents to the scope of the clalns, each

nu meﬂ&éﬂﬁéﬂaﬁ%tepﬁﬁ(ﬁf@ tssltafealiif‘lf’?é&‘ bohRFuddBATERPST the 'ﬁﬁﬁfh&? B | fe@)o rted

t he nunber of reporte st gni fi1 cant

T T

not ed t hat |s Speci 1'oh and the

e ERRERAE B Pant e HERECine Biecti sl y Shpuir
forms “n'e% Vocffl Spe e §ral Rt Al Exbrashbiendaineauiyocally

nore different antioxidants. As used herein, the
"m'tedtt@woﬁﬁ refespitd Fhusntoriexample refgrenss to "amentiexidantr"dncludes two or
intended to be non-limting, such that recitation of
more differgpt anficxidants. As used herein,tbe terxctindudel afd it gramrhatioal
itens that can be substituted or added to the |listed
variantstazeninteidedstd e aob-linTitings sads treprédiatioh of Remsiisignisbksaot fo the
variation in its practice. Therefore the foregoing

exclusides btEriling itetnsipht 41 BE @@Ssttt@teﬂ'dﬂaﬂdeé‘?@t@%cﬂlté\ﬁk
be construed as linmting, the invention to the

This inpékﬁﬂdrﬁ‘ei'sﬁéc@mﬂ@{d Edrfsfidr l5]§ v% igfGIGEL @%Eﬁéé‘ ‘”ﬁ’i%}’&ore the

Rat her, what i ntende e covered I's as se
e AT RPN BB R, Y0 D=
the mv?ﬁt&oﬂp@&ﬁggahg%gaerd' %?ntp?‘f' cerl]t}/onglpsrgéé)n & hgntgtl)r?a io%p 21thte?, what is
intended to be covered is as set forth in the ensuing claims and the equivalents thereof
permitted as a matter of law.

Applicant does not intend to dedicate any disclosed embodiments to the public, and to
the extent any disclosed modifications or alterations may not literally fall within the

scope of the claims, they are considered to be part of the invention under the doctrine of

equivalents.

12



the extent any disclosed nodifications or alterations
may not literally fall within the scope of the
claims, they are considered to be part of the

i nvention under the doctrine of equivalents. 12 WHAT
IS CLAIMED IS: 1. A nethod of providing at |east one

fuel additive to a heavy fuel oil, said nethod
conprising: adding at |east one fuel additive into a
ptainer conprising a heavy fuel oil, said addition
WHA ! ‘a location removed fromthe end use site.

2, The nethod of claiml, wherein the at |east one
flel  ABaNGHEof RroKdmset e onetfuekadditvertoe heavy fuel oil, said
storage termnal. 3. The nethod of claim1, wherein
methodi@naprisingist one fuel additive is added into the
heavy fuel oil at a distribution termnal. 4. The
et hodddingcatdeast bnevhelraiditiviehiateas chetalrier @bmpiigiplg a heavy fuel
additive is added into the heavy fuel oil in a
oi, vehicle. 5. The nethod of claim1, wherein the at
| east one fuel additive is selected fromthe group

consi shid&ddfior"Béditting ¥Pé RREBbAYERDEARBAARESN use site.

tricarbonyl, neat cyclopentadi ene manganese

t:2r ' Caﬁ*?l%ﬂ%émoﬁ%?lc%ﬂﬁnlt AHef &ﬁ tﬁ@?gfégglsgné fde'fgg@g}')%lse%&ded into

l'uent, nmanganese CarD oXy ron’ car

o el IS <SR, Cor m comunds,

o8 B it e A i S R st s e i
the heavyngle tOII| gtna drsrt)rrll?u\é%rnstern?llnglg modi fieation conpounds, and

4. The method of claim 1, wherein the at least one fuel additive is. added into
the heavy fuel oil in a vehicle.

5. The method of claim 1, wherein the at least one fuel additive is selected
~ from the group consisting of methyl cyclopentadiene manganese tricarbonyl, neat
éyclopentadiene manganese tricarbonyl, cyclopentadiene manganese tricarbonyl in a
diluent, manganese carboxylate, iron carboxylate, ferrocene, calcium suifonate, cerium
compounds, magnesium sulfonate, and magnesium carboxylate.

6. The method of claim 1, wherein the at least one fuel additive is chosen
from detergents, dispersants, combustion improvers, slag modification compounds, and
antioxidants.

7. A method of conducting the business of providing additives to heavy fuel oll,

said method comprising:
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antioxidants. 7. A nethod of conducting the business

of providing additives to heavy fuel oil, said nethod
conprising: 13 introducing at |east one fuel additive
to a heavy fuel oil when the heavy fuel oil is

| ocated at a position renmote fromthe heavy fuel oil's
end use site and said position is selected fromthe
group consi sti ng? of a storage termnal, a distribution
t er m ARtroduging at leashpge &#elmg@we\t@air@aey fuchaibpben thgyheavy fuel
the heavy fuel oil. 8. A nmethod to i nprove heavy fuel

oil is legatedial 4 pesitjorf mmaté onetihedtaaoy fuat odlsiemdnstisite andfsaid position
handl i ng, conpatibility and stability issues

is selegbesldmina tiedgroup tonsistiraf ofed stofap teanipal, uelistriggibn tektfiinal, and a
said method conprising: adding to a heavy fuel oil, at

land oAwkft @bhiele tr@@bﬁinbrt@@h@a@y #efojpi te, at least one
fuel additive to produce an additized heavy fuel oil;

d movi _ L _ ¥ . _ '

e, TSrRRAdE IRERNE RSy RETUN abliEry Bl ind o BEelfimation

t aeld m Lon.. ditive, handlin
of hariffg. DRt BB AL BN BE e B0 bl B R oA E e
... met had onprising: adding to a heavy fuel oil, at a
add’“‘ﬁeoéa‘?ifB%t%ngﬁBF*@“P&Qm end use site, at least one fuel
addi tive to produce an additized heavy fuel oil; and
movi n§GAeing g ddieavy duelinilaglaleratiopremele frerg esddisessite, at least
site. 10. The nmethod of claim9, wherein the additive
one fupkaififvajiodmaduse an sddifjeed bgavyiuehoiliandchosen from
storage tanks, day tanks, supply punps, feed punps,
associnave ihepddgized deawy Aved eiltto lits mpd Useaeet ers, and
| evel controls.
9. A method to improve heavy fuel oil delivery for the reduction or elimination

of additive handling and/or storage equipment at an end use site, said method
comprising:

adding to a heavy fuel oil, at a location remote from end use site, at least
one fuel additive to produce an additized heavy fuel oil; and

moving the additized heavy fuel oil to its end use site.

10.  The method of claim 9, wherein the additive handling and/or storage

equipment is chosen from storage tanks, day tanks, supply pumps, feed pumps,

associated piping, associated tubing, flowmeters, and level controls.

11. A method to improve heavy fuel oil delivery for the reduction or elimination

~ of maintenance of additive handling and/or storage equipment, said method comprising:

adding to a heavy fuel oil, at a location remote from end use site, at least

one fuel additive to produce an additized heavy fuel oil; and

14



11. A nmethod to inprove heavy fuel oil delivery for
the reduction or elimnation of maintenance of
addi tive handling and/ or storage equi pnent, said

met hod conprising: adding to a heavy fuel oil, at a
| ocation renote fromend use site, at |east one fue
additive to produce an additized heavy fuel oil; and

14 noving the additized heavy fuel oil to its end use

si t e. Movingthaspdditizecbheamr fugkoihledtsericiese oita. del i very

for the reduction or elimnation of the footprint

r'edjui rAhetind tadaiprowechdaayduelng detivérg forshe redyection or efimination

equi pnent, said nethod conprising: adding to a heavy
of the ffeetbrint requiedd for laddiilve trantimpaed/br storsiedisigmeht, @aicdhethod

| east one fuel additive to produce an additized heavy
compifigigd: oi|; and noving the additized heavy fuel oil to

its end use site. 13. A nethod to inprove heavy fuel

oi | deldduff i 4 REavhy/ el SHYE LGN rEhioE ek t—fr']i'{?j uéa; ?ig%ﬁ least

of additive handli’ng and/or storage equi pne

ome fEF AR RROLS Hp SR8 el (RIBRAM o e ¢ e

I'on remno romend use
addi tiyve.to, produce an additized.heavy fue] oil; and
movi ng o MR AR R oo B s sa Seond use
sj,te. 14. A r{ethod to i nprove heavy fuel oil delivery
fick t iemethadita npeayedeay fus) ol deliveryfor e redugtion py elimination
roducts to an end use site, said nmethod conprising:
of coshefrdslitiedhandliva @pdionstorage equibment.seid msthodeewnprisingim
end use site, at least one fuel additive to produce
an adedtingdd ahesavy faealil, ot b Jocmtidn mewbfegfromenalddict sitzedt least
heavy fuel oil to its end use site. 15. A nethod to
- one fuehguidithe toqaugudaieh additized hbx ey fuef 6if; dnde reduction or

elimnation
moving the additized heavy fuel oil to its end use site.

14. A method-to improve heavy fuel oil defivery for the elimination of deliveries

of fuel additive products to an end use site, said method comprising:

adding to a heavy fuel oil, at a location remote from end use site, at least
one fuel additive to produce an additized heavy fuel oil; and

moving the additized heavy fuel oil to its end use site.

15. A method to imprdve heavy fuel oil delivery for the reduction or elimination
of traffic at an end use site associated with said deliveries of fuel additives, said method
comprising:

adding to a heavy fuel oil, at a location remote from end use site, at least

one fuel additive to produce an additized heavy fuel oil; and

moving the additized heavy fuel oil to its end use site.
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of traffic at an end use site associated with said
deliveries of fuel additives, said nethod conprising:

adding to a heavy fuel oil, at a location renpte from
end use site, at least one fuel additive to produce
an additized heavy fuel oil; and noving the additized

heavy fuel oil to its end use site. 15 16. A nethod
to inprove heavy fuel oil delivery for the elimnation
of6.r e Batin todmpeows hasyy Suel oil debeary ferdhe etiminatianfopreduction
sai d heavy fuel additives deliveries, said nethod
of enctusepsitesiasgurcad dequjradfonshiddhepv hedl additi,\/eatiela/dri@e&éidmethod
renote fromend use site, at |least one fuel additive
compitisinger oduce an additized heavy fuel oil; and noving the
additi zed heavy fuel oil to its end use site. 17. A

met hothddthd tbe.;ahea\npw Suak a%é%i%ﬁ FBinofe EAahd deg% sifd, bt least

bat ches with fuel ~ additive products prior to Ivery

one ful ad@tive {be&\ﬁlﬁ sush a%ltiz h@Q\)ffﬁ.@l fiﬁearﬁi' te, said method

conpri si ng: d ing to a heav at a location
r enot h | st _ong fuel
addl tﬁ]\q/(é\;'t H&r%aaﬁp%dﬁ %’H&P%ioiﬁ 'tﬁee HSEEEE oi l; and
the additized,. f se
For b a0 tdaf Elutdil nrolame harvy biekof Paices with fue
IerrB are mni mzed or elimnated relative to that
add't'\(m?reﬁuvté Grar iededivebi it said beandivekeltte anany usesite,said method
batches are m xed with heavy fuel oil(s) or fuel
comprigii:ti ves at the end use site. 16
adding to a heavy fuel oil, at a location remote from the end use site, at
least one fuel additive to produce an additized heavy fuel oil; and
moving the additized heavy fuel oil to the end use site, whereby
subsequent handling and stability problems are minimized or eliminated relative to that

which would be encountered when such heavy fuel oit batches are mixed with heavy

fuel oii(s) or fuel additives at the end use site.
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