METHODS OF | SOLATI NG AND USI NG COVPONENTS FROM A HI GH SOLVENCY DI SPERSI VE
PONER (HSDP) CRUDE O L FIELD OF THE | NVENTI ON [ 0001] The present invention
rel ates twothm/pemsessi ng of whol e crude oils, blends amrdTfusa@pioes2s4 i n
petroleumrefineries and other plants pyocessing such naterials, for

exanpl e, petrochem cal plants. In particular, the present invention relates
to a nethod of isolating active resins froma high sol vency di spersive
power (HSDP) crude oil and a nethod of using conponents isolated froma
HSDP crude oiMETHAORSROINIS OF AHENGNAND | COOOMPONENTS FROMr al | y
defined as t RHEHGHSORBVENCY DISPFERSIVEPOWER (HSDMeCRUDECOIL. of
processi ng equl pnent and 1 n petrol eum processing, is the accunul ati on of
unwant ed deposits froma fluid of hydrocarbon origin on heat transfer
surfaces in process units. By "heat transfer surfaces"” is neant a surface
across which heat is. transferred fromor to - usually, to - the hydrocarbon
fluid, foflEIIMOE THEINVENEIONaces in furnaces and heat exchangers.

Foul i ng has been recognized as a nearly universal problemin the design and
operation of such equi pnent and affects the operation of equipnment in two
ways. Fi ffib?]of]he Tﬂfé;ﬂregedtwémrtﬁ@re?atkgm fH r%ésg‘ﬁ?g‘gFWHoYé Edrde lisS

i ncreases the resistance to heat transftfer and reduces the effectiveness of
the unit. bleciragd fesctibep s ipetrofewn cefiseridshendcothes pkeed peeksiag sach s

reduced, which causes an increase in pressure drop across the apparatus and
creates i mteniglsefor exampdemetenehemical plants hén particulan ¢izg present wnyeniomeat

transfer equjpnent used far strea of petroleumaqrigin can.result froma
hoaber Cof FglR s Aupe oAl RENE Ao e Srne om el Svan&y dispeRive |
power (HSDP) crude oil and a method of using components isolated from a

HSDP crude oil.

BACKGROUND OF THE INVENTION

[0002] Fouling is generally defined as the accumulation of unwanted
materials on the surfaces of processing equipment and in petroleum processing,
is the accumulation of unwanted deposits from a fluid of hydrocarbon origin on
heat transfer surfaces in process units. By “heat transfer surfaces” is meant a
surface across which heat is transferred from or to — usually, to — the
hydrocarbon fluid, for example, the tube surfaces in furnaces and heat
exchangers. Fouling has been recognized as a nearly universal problem in the
design and operation of such equipment and affects the operation of equipment
in two ways. First, the fouling layer has a low thermal conductivity. This
increases the resistance to heat transfer and reduces the effectiveness of the unit.
Second, as deposition occurs, the cross-sectional area is reduced, which causes
an increase in pressure drop across the apparatus and creates inefficient pressure

and flow in the unit.



corrosion and the deposit of materials made insoluble by the tenperature
difference between the fluid and heat exchange wall. Wen crude oils are
passed t hwougtvdsems transfer equi pnent, for exanple, whenTiuseodmed2shg

medi umon the far side of the exchangery is much hotter than the oil,
relatively high surface or skin tenperatures can result and asphaltenes in
the crude can precipitate fromthe oil and adhere to these hot surfaces.
The presence of insol uble contam nants may exacerbate the problem bl ends
of a | ow $00G3]r, [Fouliagphdcatmansfestqyipoentivsed forategamstofgretedédror, hi gh

) , f , . be .subj J I gni.fi t

o ase PHEG wéﬁﬁﬁ?qrneféﬂ%ﬁ%ﬂ@éﬁwﬂﬁ%m%aﬁéia*e?r%qie?ny%a;#q%Ehah%EQs.h_ h
b . [Pl t . V. 0 e hi
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degradat i differeREOB¢twIRAHE TG AHBMetfeichafbe Walll. | Whenatud€ ok tard r om t he
presence of salts and particulate which precipitate fromthe crude and

adher e t opassediibmuglh hwat tfransfer equipngan; forexatmpie, nehers thealmeapingymbdiuim an

initiating d_pronoting role in the fouling of whole crude oils and
bl ends: i F’Bzﬂ%ﬁqrc?é‘,ie e ﬁ@i%héag@dﬁé@‘é‘%h hottercthan shgipilmedatty edwhéghum chi ori des

have al | hed directly.ta the surface of foul ed heater

t ubes andgﬁr%?%e{fg}]h%% tt%rgﬁgragse%ggﬁ? ?%W ?ﬁa%&gﬁgpessﬁtﬁgcc&&e E¥al ter units

are still ptdegnient Yrotp B biahladhefd RAESShHPMRfcRs THR resiicB oFONt am nant s
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and inefficiencies often result fromthe carryover of such materials with

t he cr udeimsolutfle edstanjifoms my ek queebdte el protdens biwsislof a loweshlfol, éovn

refineries and other plants in terns of |ost efficiencies, |ost throughput,

and addi t pothaitene 6k 31:Ad orraideyil il a high-sylifun higleasphaltene €HSEMA) crdeener gy,
heat exc h?onr%g(ran{pqg,l r'ngg bgas%lbj%cg t& éats?grniﬁcant increase in fouling in the presence

of iron oxide (rust) particulates. Subsequent exposure of the precipitated

asphaltenes over time to the high temperatures then causes formation of coke as

a result of thermal degradation.

[0004] Another common cause of fouling can result from the presence of
salts and particulate which precipitate from the crude and adhere to the heated
surfaces. Inorganic contaminants can play both an initiating and promoting role
in the fouling of whole crude oils and blends: iron oxide, calcium carbonate,
silica, sodium and calcium chlorides have all been found to be attached directly
to the surface of fouled heater tubes and throughout coke deposits on the heater
surfaces. Desalter units are still the only opportunity refineries have to remove
such contaminants and inefficiencies often result from the carryover of such

materials with the crude oil feeds.

[0005] Equipment fouling is costly to petroleum refineries and other plants
in terms of lost'efﬁciencies, lost throughput, and additional energy consumption,
and, with the increased cost of energy, heat exchanger fouling has a greater

impact on process profitability. Higher operating costs also accrue from the



i npact on process profitability. H gher operating costs al so accrue from
thecl eaning required to renove fouling. Wiile many types of refinery

equi pnentwenelfsPrast ed by fouling, cost estinmates have ehows2akabeshe
majority of profit |osses occur due to4he fouling of whole crude oils,
bl ends and fractions in pre heat trainexchangers. [0006] The cl eaning
process, whether chem cal or nmechanical, in petroleumrefineries and
petrochenm cal plants often causes costly shutdowns; nost refineries
practice olehningrequireditiv ngmote iewling x Wi teymany dijeeshofidfimerp aguigmant

schedul ed ti or .usage .or on actual nitored fouling conditions.
Reduct i onTGAILACERY RHIiBE, qast pstigatEshave 8 awndL%@ﬁéay@alty oh pr@ﬁbt hs,

i nproved hah e | I ing. need for
cost 'y oo roo R et dne BIIMe 81 WHEhE0 etk fle R AnlFRY 8 Pl Or event
the preci pedtatdinRkcRatiRrgnce of particulates and asphal tenes on heated
transfer surfaces before the particulates can pronote fouling and the
asphal t enes becone thernally degraded or coked. By Ikeepi ng asphal tenezI in
solution and particul ates in suspension, the initial precipitation an

subs equen{OQ%ir malThg&dpandng perrcess. whefhar eheajsalpr meghanisab anfﬁér_pif&m of f
parti cul at can be substantiglly reduced. [00Q contribyting cause o
fouling i ge%fq?éleﬁrag@&egriolgéel&xca@!pé%rgg Ogtfenrféflf’ _%ﬁ&oﬁ%ﬁd%‘ynﬁim? rent origin
in the refdfifiriks pRAGRYI 18 18fe Qbdrdink bk ORHaREer fibEBliRes PALd Ry tai n

bl ends are inconpatible and cause %r ecipitatio asphal tenes that can
rapi dly fscledpledcttme ceqisagerenbn adhidhongrtitored foblieg denditionspRedasten ixr ude
oils are not potentially inconpatible, once an inconpatible blend is

obt ai ned, therextenimidopbngimiy lend te ingreasedirun lergihs tisnproved pyriosmanees

ﬁggt ting gr? enérg)er erfﬁgfe?l'c;r)%vlﬁfeoa §6%e chil?g %l?eorrléedt forrr%os%?omlrtlgl %&1@2 on PProac

options.

[0007] It would be desirable to prevent the precipitation/ adherence of
particulates and asphaltenes on heated transfer surfaces before the particulates
can promote fouling and the asphaltenes become thermally degraded or coked.
By keeping asphaltenes in solution and particulates in suspension, the initial
precipitation and subsequent thermal degradation of organic deposits and

accumulation of particulates can be substantially reduced.

[0008]  “One contributing cause of fouling is the processing of blends of
petroleum oils of different origin in the refinery. Blending of oils in refineries is
common, but certain blends are incompatible and cause precipitation of
asphaltenes that can rapidly foul process equipment. Although most blends of
unprocessed crude oils are not potentially incompatible, once an incompatible
blend is obtained, the rapid fouling and coking that results usually requires
shutting down the refining process in a short time. One mitigating approach has
been to ensure that two or more potentially incompatible petroleum oils are

ble_nded in a manner which maintains compatibility. U.S. Patent No. 5,871,634



been to ensure that two or nore potentially inconpatible petroleumoils are
bl ended in a manner which maintains conpatibility. U S. Patent No.

5,871, 634wWo0A0N0dpERe) di scl oses a net hod of bl endi ng t hacTiuseénadecs4
determning the insolubility nunber (I _for each feedstream and

determ ning the solubility blending nunber (SBN) for each stream and

conbi ning the feedstreans such that the SBN of the m xture is greater than
the In of any conponent of the m x. In another method, U S. Patent No.

5, 997, 723 (Miekd)alisclosss anteitieodipfihlending thai mokhdeshdatemmiping theoi | s are
conbined i.n certain proportions in order to ep the SBN of e mxture

hi gher théﬁ?oi‘.l Lﬂf Re@benh) Fprcﬁachﬂ"ge tiearlhaﬁ“iae frﬂpg%ﬁl%‘?lé‘&’gﬁé’e i s made
to US 5,8 34 Y iptian: i ch SBN
and In nag/)il%lgﬁ %ﬁﬁ&% Il:l N)géﬁgg‘%f %t%el n%ﬁg&%@ﬁ%@%ﬁ%@@ﬁ%% | end
ratio > 1% sndoftH(mBMurd 1¥)gred@r titarihei o enpeshonentoPthRGhhi.t B i on and
fouling. However, these blends are designed for uSe as a passive approach
to m ni m ahothenspthbod, dAS. Paeait Nao.o8,99h72B (ighe) wses @l bierdingppethodtinon

Serial No. 11/506,901, a nethod |s described for reducing asghal t ene
i nduced f 83UshpeEplgupRPIs 8t eRmbINGEUBEETABLPIORGTHONHINRTIEREP KegRiCoi | s wi t h

certain higgh | vency dispersive wer (,H crude. oihls. .\Wile this nethod
is effect bR oﬁheaggé%r% = ﬁh%§9iﬁt6?legéhe§gﬁcifeaﬁye%ie 1 %lre Igéx\(?ﬁ}éand every
refinery RefeRhee 1SRiadé td U SRTNUBLSANES 999 723SHok 4 d*e@éﬂg@énem@e pr oper
HSDP crudes nmay not be easy. SUMMARY OF THE I NVENTI ON [0010] The present
appl i cat i arethodwbyledich 8gf had [pinadystsd détenginedt iScene bkindsng gordetinks gh

sol vency di spersive power (HSDP) crude oil. The nethod_ includes providing a
HSDP cr udéuggast a dead prilend retie Fd - 3Hmmba MSde -bi P 10re snigimizesasphgltene

precipitation and fouling. However, these blends are designed for use as a

passive approach to minimizing asphaltene precipitation.

[0009] In related application Serial No. 11/506,901, a method is described
for reducing asphaltene induced fouling and particulate induced fouling by
blending crude oils with certain high solvency dispersive power (HSDP) crude
oils. While this method is effective as described, it may not be convenient for
each and every refinery to make use of the method since access to cargoes of the

proper HSDP crudes may not be easy.

SUMMARY OF THE INVENTION

[0010] The present application provides a method of isolating active resins
from a high solvency dispersive power (HSDP) crude oil. The method includes
providing a HSDP crude oil; deasphalting the HSDP crude oil into at least a
deasphalted oil (DAO) fraction and a first asphaltenes fraction; deasphalting the
first asphaltenes fraction to isolate active resins from a second asphaltenes
fraction; and combining the DAO fraction and the second asphaltenes fraction to

form a de-resinated crude.



deasphalted oil (DAO fraction and a first asphaltenes fraction;
deasphalting the first asphaltenes fraction to isolate active resins froma
second aswbabtoasexisfracti on; and combi ni ng t he DAO fractwrceomnsasd/ovéres second
asphal tenes fraction to forma de-resinated crude. [0011] Deasphalting the
HSDP crude oil can include providing a first solvent, which can be pentane.
Deasphalting the first asphaltenes fraction can include providing a second
sol vent, which can be heptane. The HSDP crude oil can have a TAN | evel
greater than about 0.3 ng KOH g. The HSDP crude oil can have a SBN | evel

reater t bout_ 90.. The de can.cqntai n nhept ape asphal t enes.
‘gll'he HSDP 2&8@3 oi | %ﬂhﬂgnsﬁmﬁ ?‘ﬂ&ﬁ"ﬁ’l u ?pmdawpgc% ﬁ{ﬁ; OP| such
as an at r ne
2sphal t enoalRofEf tafl e FBHUHE. 108 sPhaRliaPaR T SEs a‘et?ﬂiifgg%’t#%?ﬁf?he
i nventi On,lnéuﬂ@bquﬁh #%c@ﬁd%@[ﬂ%@l@%hfth‘ Gl 8 tﬁﬁ@ml“ﬁe IHSIDP sphdeoity

di spersive power ) crude oil i's provided. The nethod includes

provi di ngcan HSQPaéEAINdemlI gredtea shtmeatioutd.3 g H@E/gr"ﬁhl@HﬁDP crde ¢l | east a
deasphalted oil (DAO), fraction and a first _as E tenes fraction;

deasphal t CAQ ?ﬁ‘éafSBNéﬁv%lsﬂSﬁ%Fﬁf Hhasatiqus 80; oﬂ‘etﬁ oFRdE 0dbEan EOHAE s from a

second asphal t enes act sel ectin e

fraction, ?IFR% 53?1?}\1/% P ﬁi}e @BPhC@ %88 pﬁrgﬁ%?%er%fe)s ?%(C:{ ?@r?PMOlﬁse in
a refi ner ¥r eO&?Ss%ch[aQ%%Jm& BEHROFsidl d&%ﬁﬁmesm%raﬁénevg hgRéms, 62N be

bl ended w a base crude oil to creat’e a bl ended crude 0|I to reduce

foul i ng obuainleei‘spheht@nescfrmmnt The bl ended crude oil is fed to a refinery
conponent. Furthernore, the DAO fraction and the second asphal t enes
fraction can be conmbined to form a deresi nated crude. The de-resinated

crude can [M?lﬂr R i Séggor gnge VSVti éjn%r erfz?s%gct O the invention, a method of using

components isolated from a high solvency dispersive power (HSDP) crude oil is
provided. The method includes providing a HSDP crude oil; deasphalting the
HSDP crude oil into at least a deasphalted oil (DAO) fraction and a first
asphaltenes fraction; deasphalting the first asphaltenes fraction to isolate active
resins from a second asphaltenes fraction; and selecting at least one of the DAO
fraction, the active resins, or the second asphaltenes fraction for use in a refinery

process.

[0013] As embodied herein, the active resins can be blended with a base
crude oil to create a blended crude oil to reduce fouling of a refinery component.
The blended crude oil is fed to a refinery component. Furthermore, the DAO
fraction and the second asphaltenes fraction can be combined to form a de-
resinated crude. The de-resinated crude can be processed as a standard feed in a
refinery crude slate. Alternatively, the de-resinated crude can be blended with a
portion of the HSDP crude oil to reduce incompatibility between the DAO
fraction and the second asphaltenes fraction before being processed as a standard
feed in a refinery crude slate. In a further alternative, the deasphalted oil (DAO)

fraction can be processed in a refinery or chemical plant component or used as a .



refinery crude slate. Alternatively, the de-resinated crude can be bl ended
with a portion of the HSDP crude oil to reduce inconpatibility between the
DAO fractworosmdozdee second asphal tenes fracti on bef or e Poh@iusgoopnoeéssed as
a standard feed in a refinery crude slgge. In a further alternative, the
deasphalted ail (DAO fraction can be processed in a refinery or chem cal

pl ant conponent or used as astreamfor blending with other refinery process
streanms, such as in the production of fuel oil. The second asphal t enes
fracti on steamdonbanding adtbhether peforhuy progess strpams esishdas in thet her nal
conversion unit, s s..a.coker. [0014] It i.s .o be undergtood .that both

t he foregé’lr?fg}lcgﬁ’é’ﬁ‘e‘?%ca&egggcr'[ii‘ﬁﬁeﬁﬂn‘gﬁ%i’]h%@nf’%f% ﬂﬁa’ag‘FéisFédna&l{aﬂﬁpti on
are exenp i j : r ion of the

i nventi onlpgé%ill&rr{é%. %%BE%SEQEIZ(A&%%HW%?#QFI%SE% gg\nﬁhsglgehpéﬁ gﬁké;rf e incorporated
in and constitute part of this specification, are included to illustrate
and provide a further understanding of the nmethod of the invention.

Toget her W@kt he Itusi totberundtesstopd thatrhoth tlee thragdinggeneralaleseriptipn and t he
principles o he inyvention. BRI EF DESCRI PTI ON THE NGS [ 0016] The

i nvent i ondh qlfowa&WIE&WHBHOW%WI&HW@H&F&W HteRge E%B?PﬁJé ing

drawi ngs ign I ¢ha. Fl.aur . ig used in experinmental work to
confi rmtkﬁlén%\%li‘ee tla Oag%ﬁhcgft;lgzﬁxggi@%%rcélgﬁée%n the thermal processing of
petroleumoils in heat transfer equipnent; Figure 2 is a graphical
representation of the effects of a selected crude oil resin fraction on the
foul i ng r ¢8@15]i ng Theaochapanymgadmstings, exhich ade inkdrpatagediin #Fdjure 3 is
process schene for the isolation of active resins froma HSDP crude oil, in
accor danc EOnjtitHteapast gk fus spemficptdon, pye pagladed to illustrate and provide a

further understanding of the method of the invention. Together with the written

description, the drawings serve to explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The inventions will now be described in conjunction with the
accompanying drawings in which:

Figure 1 shows a test rig used in experimental work to confirm the
effect of the resin extracts on the thermal processing of petroleum oils in heat
transfer equipment;

Figure 2 is a graphical representation of the effects of a selected crude
oil resin fraction on the fouling resulting from heating a selected crude oil blend;

Figure 3 is process scheme for the isolation of active resins from a
HSDP crude oil, in accordance with one aspect of the invention;

Figure 4 is a process scheme for the isolation of active resins from
HSDP whole crude C, in accordance with an exemplary embodiment of the

invention; and



Figure 4 is a process schene for the isolation of active resins from HSDP
whol e crude C, in accordance with an exenpl ary enbodi nent of the invention;
andFi gur ewb 208/8980cess schenme for the isolation of actcrasc@sion®sdrom
HSDP whol e crude D, in accordance with-an exenplary enbodi nent of the

i nvention. DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON [ 0017]
Reference will now be made in detail to present preferred enbodi nents of
the inventions, exanples of which are illustrated in the acconpanying
drawi ngs. The netligdreahis 2 procespeeliime fer gdsontionefaptiearesrs Won be
descri bed 18] ,The Ition of crude oil resinous extracts .from high
sol vency Wg’]ﬁéﬁ: gﬁ*@agpw(’(&@g@)w@il GH§§eﬁ’é\;‘?rﬁ(gené§(Pf§18f'anﬂrﬁﬂé‘?1d/ or high
SBN has bﬁ%n{igﬁnd to reduce asphal tene-induced fouling as well as
particul ate-i nduced fouling resulting fromthe heat treatnment of oils of
petrol eumorigin, including crude oils, blends of crude oils and fractions
derived fromsuch oils. The reduction in fouling is especially notable when
wor ki ng WDETARBER BESGCRIPIJON £F EMBOBIMENT SO TEHOIN VIENAU in
whi ch asphal t enes of varying nol ecul ar wei ghts are encountered; the
proportion of asphaltenes in the oils generally increasing with increasing
boi | i ng rmtfle/ff k@?er%ﬁ@é:%ﬁ Dol e&rfhcfe.riﬂc&e#ﬁp% bt e?&%& 4500C (842F),
such asph enes nay be préesent 1o a significant apount. e reduction in
fouling i gmBb@Mmems oif ¢he RivVentiBas, aXagnplBs af R 4 iflub@atedGhyBe Ng t hose
derived from Californian and Mexican crudes. The sol vency effect of the
resins pl agonapamtieg drawmigat dihei mgthodendsgiredspendingi stepsodbitheanveéntiarthe oil s

bei ng proce,s%ed in.the heat transfer equipnent and in so doing, helps to
will be described.

[0018] The addition of crude oil resinous extracts from high solvency and
dispersancy power (HDSP) crudes having a high TAN and/or high Sgy has been
found to reduce asphaltene-induced fouling as well as particulate-induced
fouling resulting from the heat treatment of oils of petroleum origin, including
crude oils, blends of crude oils and fractions derived from such oils. The
reduction in fouling is especially notable when working with the high boiling
fractions (boiling over 350°C (662°F)) in which asphaltenes of varying
molecular weights are encountered; the proportion of asphaltenes in the oils
generally increasing with increasing boiling range of the fraction and in fractions
boiling above 450°C (842°F), such asphaltenes may be present to a significant
amount. The reduction in fouling is also particularly notable in asphaltic oils
including those derived from Californian and Mexican crudes. The solvency
effect of the resins plays a role in maintaining the asphaltenes in solution in the
oils being processed in the heat transfer equipment and in so doing, helps to
prevent fouling in plant equipment. In addition, certain components in the resin
extracts act as dispersants for insoluble contaminants of inorganic origin, for
example, salts and corrosion products and so tend to mitigate their negative

effect on fouling.



prevent fouling in plant equipnment. In addition, certain conponents in the
resin extracts act as dispersants for insoluble contam nants of inorganic
origin, fwo?2ewaspide, salts and corrosion products and s®Crarsdoowoosrsd i gat e
their negative effect on fouling.[0019]g Crude oil resins are a class of
conponents of crude oils. In terns of nolecular weight they are
internmedi ate the oils in which they are sol ubl e and the hi gher nol ecul ar
wei ght asphal tenes. They may be recovered fromthe asphalt fraction of the
oil and are therefore aptly described as asphaltic resins. Conpositionally,

t he asphaldiG,"esins used for the purpase of inhihiti S | t ene
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fraction higher heseadar peiginlasphaledriede Thicly may be 2e¢dvainéd fanatid asphakol vent .
The character of the resin produced will depend in part upon the sol vent
sel ect ed fndtiorof the ol andaretherptospeptly deserthednes asphaltivergsing. t hi s way;

their utiljty as.di spersant or an ar,ti cylar crude.or, .blend of crudes or
fracti on ey tiRlD oA rBap rede (et toF heburpose of SR eot et nod

asphalt {PRiAEnE BREabAPRORCHRIPRna R Racidls RThalcls PR 2'Tesi 0

( at mosphefrhpointiaahieytanbe hatatterHedtethielt sHlabMities imyafiogabRamss car bon
di sul fide and chlorinated hydrocarbons but insoluble in aliphatic

hydr ocar bsolgentss Jéwi rabing mane be iohtaingdibpfekimstiomo theasphaidiaatiometxi al |y in
For exanpledicepeielepi e Gh vl § lishi aERBCaTEnt TR e
paraf {115, Uae g ddhcBl SRIIRGHBHE iR PARUToh (e ABIVeER LelRled ek Y2 © Propane

various properties may be obtained in this way; their utility as dispersants for

any particular crude or blend of crudes or fraction may be determined

empirically, for example, using a test method such as the one described below

using an Alcor™ test rig.

[0020] The asphalt fraction of a crude oil is the fraction of the crude oil or a
resid (atmospheric or vacuum) which is soluble in aromatic hydrocarbons,
carbon disulfide and chlorinated hydrocarbons but insoluble in aliphatic
hydrocarbons, especially the light paraffins which are used commercially in the
refinery for removing the asphalt fraction from high boiling fractions, for
example, in the production of lubricating oils. The most common paraffins used
to precipitate asphalts from residual fractions are propane and n-pentane
although butane, hexane and heptane and light naphthas, preferably 86-88°
Beaume€, are also effective for this purpose. A common solvent used for
characterization purposes is precipitation naphtha whose composition is defined
in test method ASTM D91. The asphaltic fraction itself comprises a number of
different materials with different solubility characteristics, including the light

alkane insoluble fraction, referred to the asphaltene fraction and the light alkane



al t hough but ane, hexane and heptane and |ight naphthas, preferably 86-88
Beaune, are also effective for this purpose. A comon solvent used for

char act erwoabiodisop8r poses is precipitati on napht ha whosecCtarspaiodézsn i s
defined in test method ASTM D91 . The _asphaltic fraction itself conprises a
nunber of different materials with different solubility characteristics,

I ncluding the Iight al kane insoluble fraction, referred to the asphaltene
fraction and the Iight al kanesoluble fraction comonly known as naml tenes or
pet r ol enesolwhlecfiaction ¢comsidnlp&nowacas/maltengsor paticienest whiohi eamsitsebcbeidi ng a

in which b d. by. | at i | umi
or eci pi t af 0 S pFP PirHRAABICHSBS BHBOpE bt Sech Fe B BEebts¥han i on
preci pi o0 4 ; t
{1 act i on, PhiCBRHdERE Rutne: & BEpRIqbRIRH W HBBie CEo bl R el 1y by

appropri atife sreb&fttiheéhtin, hldeveset, viepifides esluken pabefiasgiable gxtect pf tiat i on
and resin extraction; the selection of the solvents is nade i n dependence
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i ncl udi ng™pr opane, "h-héxane and preci not excl uded.
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percol ati on over an adsorbent, the objective in each case being to obtain
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also be used, including percolation over an adsorbent, the objective in each case
being to obtain an extract of asphaltic resin of the appropriate properties for
fouling mitigation with the crude or crude fraction to be treated. Assuming,
therefore, that a dual solvent precipitation/extraction procedure is to be used,
examples of which are described herein below, the compositions of the asphalt
precipitant and resin solvent will be selected in combination one with another,
the resin solvent typically being of higher molecular weight and boiling range
than the asphalt precipitant. Thus, typical combinations of asphalt precipitant
and resin solvent are: n-pentane/n-heptane; propane/n-pentane; propane/n-
heptane; n-butane/n-hexane; n-butane/n-heptane. Heptane is normally excluded
for the purpose of precipitating the asphalt because the resin fraction primarily
useful for the present purpose is the heptane-soluble asphalt fraction but
depending upon the resins to be used, heptane may be used to precipitate the
asphalt although it will then be necessary to separate the resins from the heptane-
soluble cut by other means, for example, by adsorption on activated alumina,

silica gel or Fuller’s Earth, followed by extraction with a solvent such as toluene

or toluene/ethanol. Suitable resin recovery methods are mentioned in the



than the asphalt precipitant. Thus, typical conbinations of asphalt

preci pitant and resin solvent are: n-pentane/n-heptane; propane/ n-pentane;
pr opane/ rfNOpbEVMES9248- but ane/ n- hexane; n-but ane/ n- hept ane PCIHA[SR@ENH06254
normal |y excluded for the purpose of pnrgcipitating the asphalt because the
resin fraction primarily useful for the present purpose is the

hept ane- sol ubl e asphalt fraction but depending upon the resins to be used,
hept ane may be used to precipitate the asphalt although it will then be
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Wley & Sons, Ny 1978, |1SBN 0-471-02039-7, Volunme 3, page 286, to which
reference is made for citation to such nethods. [0021] It is not necessary
to make al0@2H| sdpmrmatinenessary temaksiartofal saparationiofuherdsiméronotheand, in
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requires no further purification although it nmay be desirable for blending
pur poses solveakmaiytbeuemas/ed tyoévapovatian tcsleape mdhavis essentially dhe resin f | ui d
such as a_.light difsti I Ir?te,_ e.g. diesel oil, kerosene or even gas oil. In
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di still at gudgedsionRto a carrier fluid such as a light distillate, e.g. diesel oil, kerosene or

even gas oil. In preferred forms of the treatment, the resin extract is added in

solution or suspension in a solvent or carrier oil which has an end boiling point

below 345°C (650°F) and typically below 200°C (392°F), i.e. is a naphtha or

middle distillate fraction.

[0022] The resins, which may be recovered by the processes described
above, are derived from a class of crude oils and crude oil fractions derived from
such crudes, known as High Solvency Dispersive Power (HSDP) oils. These
resins are believed to have properties which are characteristic of dispersant type
molecules with a polar head and a non-polar tail. The crude oil fractions from
which the resins may be derived include topped crudes, reduced crudes and
resids (atmospheric or vacuum) since these will have the requisite boiling ranges
to contain the resins. The asphalt fraction obtained in the deasphalting of
vacuum resids is a fruitful source of the resins since they will be precipitated
from the vac resid by the light alkane precipitant (propane or pentane) and the
asphalt may then be extracted with the selected solvent, e.g. heptane, to recover

the resins as the heptane soluble product. The HSDP oils, which are described in



[ 0022] The resins, which may be recovered by the processes descri bed above,
are derived froma class of crude oils and crude oil fractions derived from
such crudee,20lmseeasas H gh Sol vency Di spersive Power (HBDP)uSedd®062Fhese
resins are believed to have propertie_le/ni ch are characteristic of

di spersant type nolecules with a polar head and a non-polar tail. The crude

oil fractions fromwhich the resins may be derived include topped crudes,
reduced crudes and resids éat nospheric or vacuum) since these will have the
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I nApplication Serial No. 11/506,901, are oils which are characterized by a
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crude oil fouling mtigation method of Serial No. 11/506,901, the degree of
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high Sgn levels associated with most high TAN crudes have also been shown to

aid in dissolving asphaltenes and/or keeping them in solution more effectively

which also reduces fouling that would otherwise occur due to the incompatibility

and near-incompatibility of crude oils and blends. Reference is made to

Application Serial No. 11/506,901 fqr a further description of the HSDP oils.

[0023] The Solubility Blending Number is determined according to the
method described in U.S. Patent No. 5,871,634 and the Total Acid Number by
the standard method of KOH titration, as prescribed by ASTM D-974 Standard
Test Method for Acid and Base Number by Color-Indicator Titration.

[0024] One advantage of the use of the extracts is that the volume of required
treatment fluid for reducing fouling is much lower, when compared to the use of
the crude oil itself so that the relatively smaller amount of treatment fluid can be
transported more easily to a plant needing it. In addition, the treatment extract is
more potent and can be admixed in smaller amounts with the base crude oil and

less expensive blending equipment along the lines of additive blenders can be



aid in dissolving asphal tenes and/ or keeping themin solution nore
effectively which al so reduces fouling that woul d otherw se occur due to
t he i nconmpat2oiwdspz4¢ and near-inconpatibility of crude oPCI/Usp@9bb@nds.
Reference is nmade to Application SerialpNo. 11/506,901 for a further
description of the HSDP oils. [0023] The Sol ubility Bl ending Nunmber is
determ ned according to the nethod described in U S. Patent No. 5,871,634
and the Total Acid Nupber by the standard nmethod of KOH titration, as
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maximum amount will normally be chosen as a matter of plant economics, and

although amounts in excess of the amount needed to produce the desired
reduction in fouling are not detrimental, they should be avoided as a matter of
sound refinery practice. The maximum amount is not likely to exceed about 1
wt. pct. in mosf cases and usually, less than 0.5 wt. pct. will be adequate but as
noted above, amounts up to 1000 ppmw will be effective. The exact amount
selected will be determined empirically by simple experiment, for example, in a

test rig such as the Alcor™ rig referred to below.

[0025] The base oil to be treated with the resin extract can consist of a whole
crude oil, a blend of two or more crude oils fractions derived from a crude or
crude blend, including topped crude, reduced crude, resids (atmospheric or
vacuum), and hydrocarbon fractions derived by further processing, for example,
gas oils, cycle oils, extracts and raffinates although the principle utility of the
present fouling reduction technique will be with crudes and reduced crudes in

the initial stages of processing where fouling problems have been prevalent.



shown to be effective with crudes with a pronounced tendency to fouling.
The maxi mum anmount will normally be chosen as a matter of plant econom cs,
and al t honghoswsezass i n excess of the anpbunt needed to prodse@dbesdesired
reduction in fouling are not detrinentahk, they should be avoided as a
matter of sound refinery practice. The maxi nrum amount is not likely to
exceed about 1 w. pet. in nost cases and usually, less than 0.5 wt. pet.
wi || be adequate but as noted above, ampunts up to 1000 pprmw wil| be
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3020F), so any solid resins added to the base oil wll
[0028] In addition to the active resins, the process for isolating resins
described above also results in by-product fractions including at least a
deasphalted oil (DAO) fraction and a asphaltenes fraction. According to an
alternative aspect of the invention, potential uses for the non-resin by-product
fractions are described. As set forth herein, a method is provided for isolating
active resins from a HSDP crude oil. The method includes providing a HSDP
crude oil; deasphalting the HSDP crude oil into at least a deasphalted oil (DAO)
fraction and a first asphaltenes fraction; deasphalting the first asphaltenes
fraction to isolate active resins from a second asphaltenes fraction; and
combining the DAO fraction and the second asphaltenes fraction to form a de-

resinated crude.

[0029] For purpose of explanation and illustration, and not limitation, an
exemplary embodiment of the method of isolating active resins from a HSDP
crude oil in accordance with this aspect of the invention is shown in Fig. 3. Step
310 includes deasphalting the HSDP crude oil into at least a deasphalted oil
(DAO) fraction and a first asphaltenes fraction. The deasphalting step 310



melt and honogeni ze into the base oil at exchanger tenperatures. [0028] In
addition to the active resins, the process for isolating resins described
above al swonesulst=Isi n by- product fractions including at pceastom/oodeasphal t ed
oil (DAQ fraction and a asphaltenes fhaction. According to an alternative
aspect of the invention, potential uses for the non-resin by-product
fractions are described. As set forth herein, a nethod is provided for

i solating active resins froma HSDP crude oil. The nethod includes

provi di ng inclugsprovidieg i first selasphais idaescribes disoR, tradirst sdlvenhcan be | east a
deasphal t ed oih}%DAO fraction and a fiyst asghaléﬁnes raction; .
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of the nmethod of 1solating active resins froma HSDP crude oil in

accor dancembiodimei, sheafi gt sblvait isheeritane nAidditiomallsh and/or mltBrmptively, shep 310
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crude oil aﬂﬁﬁ?ﬂ%ﬁbﬂ%r%téﬁ?as?ﬂhlaﬁéhéé, byid Oierani@bletrhégor®fl the oil, such as
propane, n-pentane, butane, hexane, heptane, |ight naphthas, and ot her

suitable alternatives. In a preferred enbodi nent, the first solvent is
pentane. Additionally, and/or alternatively, the HSDP crude oil can be

provi ded #00301f r aSterbs2@incindssedeasphaltion|the Exsirasphaltenies fiectigiotodselairie oi |
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deasphalting step 320 includes providing a second solvent. As described above,
the second solvent can be any solvent suitable for extracting the resins from the
asphaltenes fraction such as heptane, n-pentane, n-heptane, n-hexane, and other

suitable alternatives. In a preferred embodiment, the second solvent is heptane.

[0031] Step 330 includes combining the DAO fraction and the second
asphaltenes fraction to form a de-resinated crude. As described below in more
detail, there are a number of alternative uses for the non-resin, by-product
fractions. For example, step 340 includes processing the DAO fraction in a
refinery or chemical plant component and step 350 includes processing the

second asphaltenes fraction in a thermal conversion unit.

[0032] In a preferred embodiment, the HSDP crude oil has a TAN level
greater than about 0.3 mg KOH/g.

[0033] In another preferred embodiment, the HSDP crude oil has a Sgy level
greater than about 90.



[ 0030] Step 320 includes deasphalting the first asphaltenes fraction to
isolate active resins froma second asphaltenes fraction. In a preferred
enbodi merwg 20tveseasphal ti ng step 320 incl udes provi di n@Ca/tse@onac2sol vent .
As descri bed above, the second solvenglgan be any solvent suitable for
extracting the resins fromthe asphaltenes fraction such as heptane,

n- pent ane, n-heptane, n-hexane, and other suitable alternatives. In a
preferred enbodi ment, the second solvent is heptane. [0031] Step 330

i ncl udes ¢dtIni ndnuahethenpréfemediemmbaditmenhdhe B ailcentadng naction to
forma desresinated crude. As described belowin nore detail, there are a
nurber ofhﬁp?BFﬁ§§h@§”@§es for the non-resin, by-product fractions. For
exanpl e, step 340 includes processing the DAO fraction in a refinery or
chem cal plant conmponent and step 350 includes processing the second
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[0036] As noted above, deasphalting the crude oil can be performed using a
number of known techniques, but the use of a suitable solvent, such as pentane,
is preferred. Similarly, deasphalting the first asphaltenes fraction can be
performed using a number of known techniques, but the use of a suitable

solvent, such as heptane, is preferred.

[0037] As described in detail above, in one preferred embodiment of the
invention, the active resins are selected and blended with a base crude oil to
create a blended crude oil to reduce fouling of a refinery component. The

blended crude oil is fed to a refinery component.

[0038] In another preferred embodiment of the invention, the DAO fraction
and the second asphaltenes fraction are combined to form a de-resinated crude.
The de-resinated crude can be processed as a standard feed in a refinery crude
slate. However, in the event the DAO fraction has compatibility issues when
mixing with the second asphaltenes fraction, the de-resinated crude can be

blended with a portion of the HSDP crude oil to reduce incompatibility. The



process. [0036] As noted above, deasphalting the crude oil can be perforned
using a nunber of known techni ques, but the use of a suitable solvent, such
as pentamneQ2n/p39BEBerred. Simlarly, deasphalting the fiPcstUusa@pledzsenes
fraction can be performed using a nunbgg _of known techni ques, but the use
of a suitable solvent, such as heptane, is preferred. [0037] As descri bed

I n detail above, in one preferred enbodi nent of the invention, the active
resins are selected and blended with a base crude oil to create a bl ended
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is fed t ef | t. [0038] I t ef d di ment of
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event thepbpcd hatHdu®thddsydeitigahhbmighitbe cides byihe separated y-pfodute second
asphal tenes fraction, the de-resinated crude can be blended with a portion

of the HSDRctionsle oil to reduce inconpatibility. Thebl end of de-resinated
crude and the HSDP crude oil can then be fed as a standard feed in a
refinery crude slate. As such, a concentrated resin fraction can be

obt ai ned ef i ner ul i R ' i . of crude
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(DAO) fraction can be selected and processed in a refinery or chem cal

pl ant compefireary or Ehemita pamtefonmeonents inchets lobks presessiognputsefiugd i ncl ude

| ubes processing units, fluid catalytic cracking (FCC units,
hydr ocr ackalabyticsgragkingr(EEiler wnits, pafincrasiess.stcam grackers, hydrotreaters, and

other similarly affected process components. As another alternative the
deasphalted oil (DAO) fraction can be used as a stream for blending with other

refinery process streams, such as in the production of fuel oil.

[0040] In another preferred embodiment of the invention, the second
asphaltenes fraction can be used in asphalt production. Alternatively the second
asphaltenes fraction can be processed in a thermal conversion unit, such as a

coker or other suitable alternatives.

[0041] The present invention has been described mainly in the context of
heat exchanger service in petroleum refinery operation but the invention is so
limited; rather, it is suitable for reducing and/or mitigating fouling in other heat
transfer equipment and refinery components including but not limited to
furhaces, pipestills, cokers, visbreakers and the like. Furthermore, the use of the
resins and resin extracts may be combined with other techniques for reducing
and/or mitigating fouling. Such techniques include, but are not limited to, (i) the
provision of low energy surfaces and modified steel surfaces in heat exchanger
tubes, as described in US Patent Application Nos. 11/436,602 and 11/436,802,

(ii) the use of controlled mechanical vibration, as described in US Patent



other simlarly affected process conponents. As another alternative the
deasphalted oil (DAO fraction can be used as a streamfor blending with
ot her refwoenw/semgess streans, such as in the producti enTafs2d600eb6264 | .
[0040] In another preferred enbodi nent j9f the invention, the second
asphal tenes fraction can be used in asphalt production. Alternatively the
second asphaltenes fraction can be processed in a thermal conversion unit,
such as a coker or other suitable alternatives. [0041] The gresent

i nvent i onAppdichidem Nbeddr43s802iin thejuse of dluid pubsationfandéen vibxasitanger

ice i trol j . tion but the inyentiogn.is so.limted;
Cather, i Which @yhetempied iR SRFacs FeAtmIEsH At eserioRg inddP PREvRIPH her heat
: ‘ . <ot . . . et ot
fur naces, TOERPBIicRA0 B 0P8 b3 ESTORA U 93,908, AP IR 1D

use of th;@fF@ﬁl'iicﬂg iR PRat BxtRarfpers, a¢hy theMsdef slaltbpelshiih bondidaer t echni ques
for reducing and/or mtigating fouling. Such techniques include, but are

not |i m t exchamger tubes hadfrourkicogoafingmdnemypgdifcaticusess destribediihi ed st eel
surfaces in heat exchanger tupes, as d rib in Pat ent Application
Nos. 11/ 4% BroyisiamelBatanis\ap ,cat(cmaNOt @ﬁéée‘?eggr, ae@k?} epmbinasienh o the

vi bration, as descri. g . j I 1/ , Liji) the
use of fl 8"?‘8% I‘i%ﬂlgﬁg%gjl Orr@ﬁ%ﬁ%@%&%b@ﬁ@%@l ]5%) gg@i%%,ﬁlk {!l surface
coatings, oAJuAES! 2HR! enfitled ‘A Mdthb Q@ReBaEﬁgHéamgxmhgelebl@un @4 815, 845,
filed on June 23,2006, entitled "Reduction of Fouling in Heat changers, "
(iv) the BeéinefyeThetdisglodurshiofithesa pacait apphbatigysrare wbfesredntd/for sur f ace

coatings and/or nodifications, as described in US Provisional Patent
Appl i cat i 8ischasuresgyftbeseether taeliniques vwhish mBay beysed 1n syAGEON yathidecr i bed

in US Provisional .Patent plicatyon No. 60/815,844 . file J 3,

2006, ent PIVER SHISGRITOR RIS G he et e S Rt Bl a0 B 1ged 6
supplement the use of a high solvency dispersive power (HSDP) oil as described
in US Patent Application No. 11/506,901, to which reference is made for a
description of the blending crude oils with the HSDP crude oils for reducing

asphaltene- and particulate- induced fouling.

[0042] The effectiveness of the resin extracts may be determined using a test
rig similar to that described in Application Serial No. 11/506,901, to which

reference is made for a description of the test rig.

[0043] Fig. 1 shows a test rig based on an Alcor™ HLPS-400 Liquid Process
Simulator. The Alcor HLPS-400 Hot Liquid Process Simulator is a laboratory
tool for predicting heat exchanger performance and the fouling tendencies of
specific process fluids and is described, for example, at

http://www .paclp.com/product/Alcor/lit_alcor/HLPS400.pdf. The Alcor HLPS
operates in the laminar flow regime at accelerated fouling conditions compared
to commercial heat exchangers which typically operate a high turbulent flow

regime at much lower fouling rate but in spite of these differences, the Alcor



Refinery," The disclosures of these patent applications are referred to for
di scl osures of these other techni ques which may be used in conjunction with
t he presew0D 2iovisgaBi on t echni que. The resins and resin extrnsetws/ooeps al so be
used to supplenent the use of a high sgkvency dispersive power (HSDP) oil
as described in US Patent Application No. 11/506, 901, to which reference is
made for a description of the blending crude oils with the HSDP crude oils
for reduci ng asphal tene- and particul ate- induced fouling. [0042] The

ef fect i verIng%S bas pravendeibe anxexcetlent tag) forprediaing thedelagivadoulingst rig

simlar t?gat.d%?(cf[i.aed I n | i ﬁﬁtion erial No. 11/506,901, to which
r ef er ence 'YECRERE O drut SHb%Q‘T‘ﬁB"tB?IS Bt F8aREIP- rig. [0043] Fig. 1 shows a
test rig based on an Alcor(tn) HLPS-400 Liquid Process Sinmulator. The Al cor
HLPS-400 Hot Liquid Process Simulator is a |laboratory tool for predicting

heat exch pe I’Ifhértﬁﬁrﬁ% skeWn ih &if OLlviad Gist & vl aitab @ the esfeecobf addipgocess
fluids and is described, Tor exanple, at

ht t p: / / wwaspredtip resomeptracts o/ oiide oill sampl e corteinbsg 0ddexdisolidrpartitiubases. HLPS
operates in the lamnar flow regi at accel erated foulj condj tions
conpar ed tTn ede¥hiEs EXCE‘F‘{%@aEeS%W@Iﬁraﬂéé?%taW%PSW fr@?é §E%IPID’>PH&E8 Oxrwn TReh
turbul ent %1 ' . I r | . | i ese
P o U SOUITE oA B bSUpe LRl QB LS b PR AR b8
predi cti nghdnhRdrigtd SNél fl@‘ébhﬂﬁn&%@%lﬁ'c@%y Qtichtdd Kisatédr&PIPEMHeal heat
exchangers. [0044] The test rig shown in Fig. 1 was used to neasure the
ef f ect of haatddmgd d2phdilich s suetably formrealciremocarbomnidteehisimabated & subxomt @i ni ng
added solid particulates. The test rig includes a reservojr 10 containing a
feed supphgatoixchpagd; | Thimbeated sad 12 thelegiallyhsstsd fosa ﬁéf‘éie&dmlae
t enper at ur e of roxi mat el. ) 302F .and. t hen fed .int el].11
contai ni nicapuaR R ol Rbfitid 2 dtple Rl mpRtatuRe fufng IR triah

Typically rod surface temperatures are approximately 370°C/698°F and 400°C/

752°F. The feed supply is pumped across the heated rod 12 at a flow rate of

approximately 3.0 ml/minute. The spent feed supply is collected in the top

section of the reservoir 10 in which it is separated from the untreated feed supply

oil by a sealed piston, to allow for once-through operation. The system is

pressurized with nitrogen (400-500 psig) to ensure gases remain dissolved in the

oil during the test. Thermocouple readings are recorded for the bulk fluid inlet

and outlet temperatures and for surface of the rod 12.

[0045] During the constant surface temperature testing, foulant deposits and
builds up on the heated surface and become thermally degraded to coke. The
coke deposits cause an insulating effect that reduces the efficiency and/or ability
of the surface to heat the oil passing over it. The resulting reduction in outlet
bulk fluid temperature continues over time as fouling continues. This reduction
in temperature is referred to as the outlet liquid AT (or dT) and can be dependent
on the type of crude oil/blend, testing conditions and/or other effects, such as the

presence of salts, sediment or other fouling promoting materials. A standard



heated rod 12, which is suitably fornmed from carbon steel, sinmulates a tube
in a heat exchanger. The heated rod 12 is electrically heated to a

pr edet er mvoediomsnasr at ure and mai ntai ned at the predet ePgirrEsdoowangsés at ur e
during the trial. Typically rod surfacggtenperatures are approxinmately
370C/ 698F and 4000C/ 752F. The feed supply is punped across the heated rod
12 at a flowrate of approximately 3.0 ml/m nute. The spent feed supply is
collected in the top section of the reservoir 10 in which it is se arated

fromthe dowl F%Eeébllsf@éﬂe@ epbfgr 10 migutes.skha @ma pﬁ0§11§g; ag measured by
th { he,. syst t 400 500
coig) to AL RRSEALh 8 pul B TR E R BB R e B ot Ao R st

Ther nocoupl e readi ngs are recorded for the bulk fluid inlet and outl et
tenperatures and for surface of the rod 12. [0045] During the constant
surface t ®XRERIMENEALI ng, foul ant deposits and builds up on the heated
surface and becone thermally degraded to coke. The coke deposits cause an
insul ating effect that reduces the efficiency and/or ability of the surface

to heat t assin r esuy reduction in. outlet bulk
fluid teni;@r@t]ur e—égﬂm(iﬁi g%%réé ‘quﬁ@li ﬁﬁoc?éﬁk‘?lﬁ’&é’gu‘jqﬁi@ reduction
in tenper an be
dependent ﬁ%ﬁfcgh%%p 93%%('&)1% %g) ‘;Vgseﬁgﬁﬁtd?ﬁ B#y&{ $%89‘£€g}8@ %ag%?bgﬁ%ﬂ?%éﬁ ot her
effects, fodmgasiniple. AMrRs@mposifionabt the tSROEMEIBE watre @t BSNoweul i Ng pronoting
materlals A standardfouling test is carried out for 180 m nutes. The total
fouling, as nmeasured by the total rexhde Aon in outlet liquid tenperature is
referred to as T180 or dT180. AXPERI MENTAL [013146] Exanple 1: A 75:25 vohvol

m xture of two asphaltic crudegl@fdrsw(? &de A ang Crude B) was prepared by
bl ending in order to create aTb,@ﬁe ine fouli r’tglgarrpl e. The conpositions of

the two crudes were as foIIOV\% 60
In 35
Crude B
API 38.4
Sulfur, wt. pct. 0.92
TAN 0.1
SBN 28
In 27.5

[0047] The resulting blend contained 7.5 wt% asphaltenes and >300 wppm
filterable solids (particulates). The solids are known for increasing the fouling

potential of this crude blend.

[0048] A resin fraction was prepared from an HSDP crude oil having the

following composition:

HSDP Crude
API 22.4
Sulfur, wt. pct. 0.2
TAN 0.8
SeN 132

In 0



Crude A APl 21.6 Sulfur, wt. pet. 3.4 TAN 0.14 IN 35 Crude B APl 38.4

Sul fur, wt. pet. 0.92 TAN 0.1 [0047] The resulting blend contained 7.5 wt %
asphal t erw® 2010h5>380 wppm filterabl e solids (particul at e€x/ustde/osabs ds are
known for increasing the fouling potenppal of this crude blend. [0048] A
resin fraction was prepared froman HSDP crude oil having the foll ow ng
conposition: HSDP Crude APl 22.4 Sulfur, wt. pet. 0.2 TAN 0.8 I N 0[ 0049]

The resin fraction was prepared by first carrying out a n-pentane
deasphal t 19Q4%Yt r ddwe resimplsactian was prepared bp fispleearpyingoas arhpemBnasphal t enes
i nsol ubl e frac

SRR M B N AN = A
can' be. o SHPTRISERERELEE TRRGnSOB ot ddiElC iep e hte) St o
t hi s resi gofle@ed bgrfiltration and subsequently subjected to a n-heptane extraction at
room temperature. The soluble fraction from this extraction can be generally
termed the resin fraction of the crude oil. 250 wppm of this resin fraction
[solvent-free basis] was added to the mixture of Crude A and B containing the
particulates (measured as filterable solids). Runs with and without the added

resins were carried out using the Alcor fouling simulation system.

[0050] A plot of the data collected from both runs is provided in Figure 2.
These data reveal the reduced fouling as a result of the addition of the resins

fraction. After 180 minutes run time, a 40% reduction in fouling was noted.

[0051] Example 2: The experimental isolation of active resins from HSDP
whole crude oil C has been achieved. For purpose of explanation and
illustration, and not limitation, an exemplary method of isolating active resins
from HSDP whole crude oil C is shown in Fig. 4. Step 410 includes
deasphalting the HSDP whole crude oil C using n-pentane (Cs) into a pentane
soluble Cs-deasphalted oil (DAO) fraction and a pentane insoluble Cs-
asphaltenes fraction. This deasphalting results in a 92.14% by weight pentane
soluble Cs-deasphalted oil (DAO) fraction and a 7.86% by weight pentane
insoluble Cs-asphaltenes fraction. Step 420 includes deasphalting the insoluble
Cs-asphaltenes fraction using n-heptane (C5) into a heptane soluble pentane
insoluble resins fraction and a heptane insoluble C;-asphaltenes fraction. The
deasphalting results in an overall yield of 0.60% by weight of active resins.
These resins were shown experimentally to reduce fouling by 40% when added
to a fouling crude blend containing 200 wppm of iron oxide compared to the

case with no added resins.



[ sol vent-free basis] was added to the m xture of Crude A and B cont ai ni ng
the particul ates (neasured as filterable solids). Runs wth and w thout the
added reswoowase48arri ed out using the Al cor fouling siPelltsRéonIeist em
[0050] A plot of the data collected frgmboth runs is provided in Figure 2.
These data reveal the reduced fouling as a result of the addition of the
resins fraction. After 180 mnutes run tinme, a 40%reduction in fouling was
noted. [0051] Exanple 2: The experinental isolation of active resins from
HSDP whol e crude oil C has been achi eved. For purpose of explanation and

illustrati and not lLimgitation, .an exenpl ar t hod of isolajli active
resins r S0P Exampledy dbe sxpermeata nALy Og!?lgt.lvwe%%éomaﬁsﬁﬁﬁn udes
deasphal t | I r il i - . into a pentane
sol ubl e C5- é%?%ﬁ_%ﬁ egv%%l be@?@/f%%ﬁ’fv%g_ct@éﬁ’ﬁéﬁ%’ego%é{rﬁ@‘n@‘fnﬁ%@ ubl e C5-

asphal t engsustriafiohi fid n&hnﬁnﬁﬁaﬁp_ﬁyalekérﬂ%larr$wéth_éd o isb]9¥nd 40A Y resmisght
pentane sol ubl e CB-deasphaI ted oil (DAO fraction and a 7.86% by weight

pent ane i frool HWRP Gfhade phedet @h Esisfshawtn mnFigSbeSté2 610 me¢ludes deasphal ti ng

t he insol Hbl e Cb-asphal tenes fraction, using n-heptane (C7) into a heptane
sol ubl e péfasphaltingsde fhbRPrubelecrade oilild usmgn-penape dke) THQ g/ Remtane

C7- asphal r i he | ting results in a verall yield of

0. 60% by \%\@pgfﬁ 6@8%%%%%}8&_%15@%.63%&1 n?a ;  hReRiape! 2‘\’1@6 f)eri mental ly to
reduce f oudyHateR¥s ﬁQ&ﬁdﬁ!emhmﬂ@a@Rhaﬁﬁ frestliisi £96. 9%53%%90%@1&% g_200
wppm of iron oxide conpared to the cage w th no added fesins.[0052] Exanple
3: The expanblee@i-deasphaltad odn(DnA Oy dtdctienramsli 13.4006 by HaEEhibertaner ude oil D
has been achjeved., For purpose of explanation and illustration, and not

li mi tati olsobible CerAsphalenestirasdions Stepi52Piingludes deasphaltingtherisseldblP whol e
crude oil Cls:zaisghzﬁpe%\é@ f}arclztigin%sinSg' n—%e%?an%l&ﬁ Prﬁl)%%eesbtane soluble pentane
insoluble resins fraction and a heptane insoluble C;-asphaltenes fraction. The
deasphalting results in an overall yield of 0.25% by weight of active resins.
These resins were shown experimentally to reduce fouling by 26% when added
to a fouling crude blend containing 200 wppm of iron oxide compared to the

case with no added resins.

[0053] Various modifications can be made in our invention as described
herein, and many different embodiments of the device and method can be made
while remaining within the spirit and scope of the invention as defined in the
claims without departing from such spirit and scope. It is intended that all
matter contained in the accompanying specification shall be interpreted as

illustrative only and not in a limiting sense.



deasphal ti ng the HSDP whol e crude oil D using n-pentane (C5) into a pentane
sol ubl e C5-deasphalted oil (DAO fraction and a pentane insol uble C5-

asphal t enweo 2broe0spi48n. Thi s deasphalting results in a 96P60ASRY0IMai2ght
pentane sol ubl e C5-deasphalted oil (DAG)y fraction and a 3.40% by wei ght

pent ane insol ubl e C5-asphal tenes fraction. Step 520 includes deasphalting

t he i nsol ubl e C5-asphaltenes fraction using n-heptane (C7) into a heptane
sol ubl e pentane insoluble resins fraction and a heptane insol uble

C7- asphal (dodBEVES:acti on. The deasphalting results in an overall yield of

0. 25% by wei ght of active resins. These resins were shown experinentally to
reduce fouling by 26% when added to a fouling crude bl end containing 200

wppm of i fon oy %thsgaéﬁ%a%:gﬁce%sc‘iﬁs‘ﬁ&H agﬁg@ggg@méz?z IBSiLQO‘Bs]

Vari ous nodi fi cations can in our 1nve ed herein, and

many di ff ppaet (I88DPYickedyd éil,Oéorhbﬁsﬁh‘g‘v!i ce and nethod can be nmade while
remaining within the spirit and scope of the invention as defined in the

cl ai n8 wi t hout puepdimg SR enslecdil;spirit and scope. It is intended that
all matter contained in th onpanyi.ng specificatiop shall] be jnterpreted
as illustrati vgewlt%&‘ﬁgﬂgﬁ Gu Fr‘?illtlinﬁgg%]@ﬁ%te@ %&PR@?C‘%H,&%&JPEM of
i sol ating ] { ! .Sol vency di spersive power (HSDP) crude
oil, corrpﬁ%@%%sn%?%l{gﬁ?%%ﬁeﬁ@%ﬁgg?iﬁe oi | ; deasphalting the HSDP crude
oi | into at |egsisphafiRasieairsessphaltehéP Phclidmed isommt@astive fdsid fraaPhal t enes
fraction; deasphalting the first asphaltenes fraction to isolate active
resi ns fr sgnoadsspbalteres fradtionnasdf r acti on; and

combining the DAO fraction and the second asphaltenes fraction to form

a de-resinated crude.

2, A method of using components isolated from a high solvency dispersive
power (HSDP) crude oil, comprising:

providing a HSDP crude oil;

deasphalting the HSDP crude oil into at least a deasphalted oil (DAO)
fraction and a first asphaltenes fraction;

deasphalting the first asphaltenes fraction to isolate active resins from a
second asphaltenes fraction; and

selecting at least one of the DAO fraction, the active resins, or the second

asphaltenes fraction for use in a refinery process.

3. The method of claim 1 or claim 2, wherein deasphalting the HSDP crude

oil comprises providing a first solvent.
4, The method of claim 3, wherein the first solvent is pentane.

S. The method according to anyone of the preceding claims, wherein

deasphalting the first asphaltenes comprises providing a second solvent.



conbi ning the DAO fraction and the second asphaltenes fraction to forma
de-resinated crude. 2 . A nethod of using conponents isolated froma high
sol vency wp2pavespaae power (HSDP) crude oi I conpri si ng: PpT@s2@0ne6284 HSDP
crude oil; deasphalting the HSDP crudej ? into at | east a deasphalted oil
(DAO) fraction and a first asphaltenes traction; deasphalting the first
asphaltenes fraction to isolate active resins from a second asphal tenes
fraction; and selecting at | east one of the DAO fraction, the active
resins, or the second asphaltenes fraction for use in a refinery process.

3. The rret hod claim.1 or cl erei phal.t t he HSDP crude
oi | conpri®ses Waﬁhﬁ&%w@% ‘g’bﬂﬁéﬂ eaeCOPa r’r‘iéﬁh@%a{??‘ai m 3, wherein
the first solvent is pentane. 5. The nethod according to anyone of the
precedi ng cl ai ns, wherein deasphalting the first asphaltenes conprises

provi di ng7a Sem%ét(hbd%ﬁclﬁm The/herdif ek PISDIBP aiidedoil Waes aIANtIbeclsecond
solvent is heptane. 7. The net hod of claim1, wherein the HSDP crude oil

has a TANgreated thgnahoet 0 8hmag KObBg. 0. 3 ng KOH/ g. 8. The nethod of claim 1,
wherein the HSDP crude oil has a SBN | evel greater than about 90. 9. The
met hod of claim11, wherein the HSDP crude oil contains n-heptane

asphal t engz al(%‘he x{lgthgﬁtcgoc(il 191{ lclév 1&8}?%’\@1%@? @r&cﬂ:eoiﬁﬁ%: 2 SE1GGe ! 1S

provi ded firaction
greater than about 90.

9. The method of claim 1, wherein the HSDP crude oil contains n-heptane

asphaltenes.

10.  The method of claim 1, wherein the HSDP crude oil is provided as a

fraction of whole crude oil.

11.  The method of claim 10, wherein the fraction of whole crude oil is
selected from the group consisting of atmospheric resid, vacuum resid, propane

asphaltenes, or butane asphaltenes.

12.  The method according to claim 1 or claim 2, further comprising blending
the active resins with a base crude oil to create a blended crude oil to reduce

fouling of a refinery component.

13.  The method of claim 12, further comprising feeding the blended crude oil

to a refinery component.

14.  The method of claim 2, further comprising combining the DAO fraction

and the second asphaltenes fraction to form a de-resinated crude.



11. The nmethod of claim 10, wherein the fraction of whole crude oil is
sel ected fromthe group consisting of atnospheric resid, vacuumresid,
propane asphalomspms, or butane asphal tenes. 12. The net lroll/tme@ondi2ag t o
claim1l or claim?2, further conprisingshl ending the active resins with a
base crude oil to create a bl ended cr uc?{e oil to reduce fouling of a
refinery conponent. 13. The nethod of claim 12, further conprising feeding
the bl ended crude oil to a refinery conmponent. 14. The nethod of claim 2,
further cdapri dihegneihod oficlgim hé, faxther caotprisingprodessing dbo da-resipatedt enes
fraction to forma de-resinated grude.15. The nethod of claim 14, further
conpri si n§ e%%‘iaﬁéarphéeaé@ pdetiRgneude §HeC-as a standard feed in a
refinery crude slate. 16. The nmethod of claim 14, further conprising

bl endi ng the de-resinated crude with a portion of the HSDP crude oil to
reduce i ngenpatlihei thefthodRsttomsen 14 MirPRP cohirisi®N bRt theSRELRthAsPhal t enes
fraction. 17. The nethod of claim 16, further conprising processing the
bl end of derdeswithtagubréioudd the)d SIDR cHElRPoit ta dadurielineesmaasbdmtdbetivéaed i n a
refinery cru | ate. 18. The nethod of clajm 2, further conprising
processi n&letﬁgﬁé%gﬁﬁa@é&heﬁﬁcqr@mphﬁ}tws Baction.a refinery or chenical

pl ant conponent. 19. The nethod of claim 18, wherein the refinery or
chem cal plant conponent is selected fromthe group consisting of |ubes
processi ng7uni trhe rhéthiod dFallaihy 1 5 CrfilRe kb ri(s%@rdé@séiﬁ thYY BIeR@l GFdERr S,
steam crackers, and hydrotreaters. 20. The nethod of cFalmZ, further
conpri si ngesusdted) crude atebheHaSDPctrade o{lAQ) sthndatdi feed &s aacfhemagrutier

bl endi ng Wll %h ot her refinery process streans.
slate. _

18.  The method of claim 2, further comprising processing the deasphalted oil

(DAO) fraction in a refinery or chemical plant component.

19.  The method of claim 18, wherein the refinery or chemical plant
component is selected from the group consisting of lubes processing units, fluid

catalytic cracking (FCC) units, hydrocrackers, steam crackers, and hydrotreaters.

20.  The method of claim 2, further comprising using the deasphalted oil

(DAO) fraction as a stream for blending with other refinery process streams.

21.  The method of claim 20, wherein the deasphalted oil (DAO) fraction is
used as a stream for blending with other refinery process streams in the

production of fuel oil.

22, The method of claim 2, further comprising using the second asphaltenes

fraction in asphalt production.



21. The nethod of claim 20, wherein the deasphalted oil (DAO fraction is
used as a streamfor blending wwth other refinery process streans in the
product i omoabiofased4soi | . 22. The nmethod of claim 2, furtReT/useonndEsNg UuSi Ng
the second asphaltenes fraction in asphglt production.23. The method of
claim2, further conprising processing the second asphaltenes fraction in a
thermal conversion unit. 24. The nethod of claim 23, wherein the thermnal

conversion unit is a coker. o _
The method of claim 2, further comprising processing the second

asphaltenes fraction in a thermal conversion unit.

24.  The method of claim 23, wherein the thermal conversion unit is a coker.



