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A PROCESS FOR BLENDI NG . - POTENTI ALLY | NCOVPATI BLE PETROLEUM
aLs. The present inventli-on relates to a process for

bl ending two or nore petroleumoils and nore parti cul arl y blending oils
that are potentially I nconpati bl e and yet stl |1 mal ntaini ng. conpatibility
to ‘prevent the fouling and éoRRQﬁEﬁSEy §&ss equi pnent .

It is well known thaPOFIEN'DUﬂUIUYdNE@mATIBDE Eﬂhﬁ]ﬂﬂﬂM OILBont ai ning
oi['s derived frompetroleum crude oils have the tendency to deposit
organi c solids, called foul ant and coke, on refinery process equi pment- that

contact the oil. Such process equi prent include, but are not limted to,
pi pes, t anks, heat sgﬁmveﬂummtaaestmwprodesa&nbimdmgstwmumore
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operation i e Cl emEngﬁfq%Fése&fiuprggﬁ‘ramums of foulant or coke plug up’
process equi-pment to prevent flow or otherw se maki ng operati on :
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rapid LIOUl h'Moﬂéra@@Hﬁr%ﬁnﬁ%ﬁ%ﬁhﬂt hfdeské lbﬂﬁse mghqném‘ure dmpsmidemterferepl i ng
or on bl endi aratfinic oi defi ne
as the frac nghasa I’P‘ﬁ@ p;ope prge EB?WQOQ\H&%&PW@E ?p@f? Tﬁ@%l enaed wi t h.
40 vol umes @f foalantoe coke plugsup picess\bquipiient to prevenbﬂewwdoﬁhcmse 40
vol unmes of n f ' I
terrperature?g‘gﬁé%)%%%ﬂ b??&‘aa%?%ey&'r%gﬁp%c}p E ﬁ{f&nﬁ{}g‘}hy%esﬁ}lﬁgg Ie coke
(see |.A cleimedsof fomtand andgoke Engi neering Chemistry Research Vol . 32,
2447- 2454) . However, it is not well known that the mere bl endi ng of two

or more Tt is also well known that petroleum derived, asphaltene containing
 oils that have undergone reaction at high temperatures, above 350°C, have a

tendency for rapidly fouling process equipment, either on cooling or by blending
with a more paraffinic oil. Such oils include, but are not limited by, the highest
boiling distillation fraction after thermally or catalytically hydrothermally
converting atmospheric or vacuum resid of petroleum crude-and the hlghest
boiling fraction of the liquid product of fluid catalytlc cracking, called cat
cracker bottoms or cat slurry oil. This rapid fouling is caused by asphaltenes that
become insoluble on cooling or on blending with a more paraffinic oil. Here
asphaltenes are defined as the fraction of the oil that is soluble when the oil is
blended with. 40 volumes of toluene but insoluble when the oil is blended with
40 volumes of n-heptane. If the asphaltenes become msoluble at hlgh
temperatures above 350°C, they rapidly form toluene msoluble coke (see LA.
Wiehe, Industrial & Engineering Chermsu'y Research Vol. 32, 2447-2454)
However, it is not well known that the mere blending of two or more
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unprocessed petrol eum crude oils can cause the precipitation of 1nsoluble

asphal tenes that can rapidly foul process equi pnent or when such crude oil -
bl ends are rapidly heated above 350[err] G24he insol uble asphaltenes can
coke pi pestill furnace tubes. If the blending of oils causes the

. precipitation of asphal tenes, the oils are sai.d to be inconpatible as
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pet r ol eum f e stakermaresb Lmdahlc poecesslodlsmHoweesrsthere hasrheen\llttbrumimttan&lngons
of how to predict if the blending of a processed oil with two or more other oils
will cause asphaltenes to precipitate. For crude oils and other unprocessed oils
the general misconception is that all blends are-always compatible.. o

| The blending of oils in a refinery is so common, especially for
| crude oils, that few, if any, : 'reﬁnen'es can be economically viable without
o blending oils. This is both done to be able to produce the most economical range
- of products and to handle the multlple feedstocks at a refinery that amve at o
similar tunes ‘with Inmted number of storage tanks. ' |

Summary of the Inventi'on. -.

The present mventlon mcludes a method for blending two or more '
: petroleum feedslreams and/or petroleum process streams, N, or combmatlons
thereof, at least one of which includes the solute asphaltenes so that the
asphaltenes remains a solute. The blending method includes the s‘teps of
determining the insolubility number, Iy, for each feedstream, determihing the



‘thereof, at |east one of which includes the solute asphaltenes so that the
asphal t ena¥0 9826826's a sol ute.: The. bl endi ng net hod i ncl udes PREUSIERS4H¢ '
determ ning the insol ubi | i ty nunber I[err], for each feedstream
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-3 - solubility bl ending nunber, SBN, for each feedstream and
conbi ning the feedstreans in order of decreasing SBN nunber of each
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Bl endi ng Nunber for each petroleumoil in the blend using the petrol eum
oil tests. : Pthe InfVeRRGH &r When the nol ecul ar structure of the
l'iquid onl y|_breg i - @——car bon, hydrogen, and sul fur. Once nore,
It has been | earned that potentially I nconpati ble oils can be processed
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asphal t enes nonpalag
possi bility carbod, hydrogen, and sulfur. Once more, it has been leamed that potentially

incompatible oils can be processed with little fouling or coking as long as they

" are blended in the correct order, as predicted from the oil tests, and as long as
certain proportions of the oils in the blend are avoided, as also are predicted by
the Insolubility Number and the Solubility Blending Number of each oil in the
blend as determined by the oil tests.

The first step in determining the Insolubility Number and the
Solubility Blending Number for a petroleum 011 is to establish if the petroleum
oil contains n-heptane insoluble asphaltenes. This is accomplished by blending

1 volume of the oil with 5 volumes of n-heptane and determining if asphaltenes

~ are insoluble. Any convenient method might be used. One pOSSibility-is to -
observe a drop of the blend of test liquid mixture and oil between a glass slide L
and a glass cover slip using transmitted hght with an optical microscope at a
magnification of from 50 to 600X. If the asphaltenes are in solutzon, few, if any,

~ dark particles will be observed. If the asphaltenes are msoluble many dark,
usually brownish, particles, usually 0.5 to 10 microns in size, will be observed.
Another possible method is to put a drop of the blend of test liquid mixture and



observe a drop of the bl end of test liquid mxture’ ‘and oi | between a glass
~slide- wobs2egléass cover slip using transmitted |ight wi-pbramensiossal

m croscope at a magni fi cation of from50 to 600X. If the asphaltenes
are in solution, few, if any, dar k par4t|cl es wll be observed. If the
asphal tenes are insoluble, many dark, usually brownish, particles,

usually 0.5 to 10 mcrons in size, will be observed. . Anot her possible

~“method is to ut a drop Ot{] the blend of test liquid.m xture and
98/ 26026 on a piece of filter paper and let dry. If the asphaltenes are insoluble; a dark

PCT/ US97/ f22]?ﬁlﬁ g or circle will be seen about the center of the y f:ltlow-brown ot tﬂe on
a piece of fi e al'tenes._a n

dar k ri ng®br PIEﬂfqﬁ@il\%ﬁﬂlesoage§g@%1%5&5pofq{é>sipct£msgqt 1pade i\ﬁ d}%

spot nade byrelatively wmiforml i doler. aifihe peroleannod is fhuid to, cdnltﬁnQQh taﬁé t he

oot 1 of oum of 1150 @%aﬁ%%n%n@sprg#%ﬁs%g SRS ple Bk pmamapiads 1 ne

procedur e deﬂdlomfdm'ddtumunmg thetinsalupdita gapber asd the Soihblbmi! Blémding

It the B'ei‘?oﬂm%‘?r HE be e TPl ARASRT o Shilid hintoREtfple N0
asphal t enes, a$ Q%Ifhﬁ)llllﬁoﬂ Mmbﬁlagw@m valuglofigers andthe and t he
Sol ubility Bngyl % el N the
section | abel e H% (P I S 694 t hoﬂlt Asp ngg&ﬂh‘éﬁe d#‘t ene
Cont ai ni ng ﬁ? #‘sg#etm eum Otls wi OUtASPﬁ altenasey i nat i on of the

I nsolubility Nunber and the SoI ub| lity Blending Nunber for a petroleum
oi | cont ai ni Q 2siing the solubility of the oil in

test liquid FRRPEL Fre—HT T T 0 vol une ratios of oil to test
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A conveni ent agphaltnnesm the ail. Sinke asphaltenes arpudefinsdis being insobisletina-
: heptane and soluble in toluene, it is most convenient to select the same n-heptane
as the nonsolvent for the test liquid and toluene as the solvent for the test liquid.
Although the selection of many other test nonsolvents and test solvents can be
made, there use provides not better definition of the preferred oil biending
- process than the use of n-heptane and toluene described here.

" A-convenient volume ratio of oil to test liquid mixture is selected
for the first test, for instance, 1 ml. of oil to 5 ml. of test liquid mixture. Then
- various mixtures of the test liquid nuxture are prepared by blending n-heptane
“and toluene in various known proportlons Each of these is mixed with the oil at
the selected volume ratio of oil to test hquld mixture. Then it is determined for
each of these if the asphaltenes are soluble or insoluble. Any convenient method
might be used. One possibility is to observe a drop of the blend of test liquid
mixture and oil between a glass slide and a glass cover slip using transmitted
light with an optical microscope at a 'magniﬁcation of from 50 to 600X. Ifthe
asphaltenes are in solution, few, if any, dark particles will be observed. If the



for the first test, for instance, 1 n. -of oil to 5'm. of test l'iquid
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bl endi ng n-heptane- and toluene in various known proportions. Each of
these is mxed with the oil at- the sel egt.ed vol'une ratio of oil to test
liquid mxture. Then it is determned for each of these if the

asphal tenes are sol uble or insoluble. Any conveni ent nethod m ght be
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This teStn#S cad@ g t ol uene. g&w v% sﬁnce test.
second dat unf§§bIs¢ § LoTIERE FAYRLENGE 6Ske same process as  the fi rst
datum point, only by selecting a.di fferent oil to test liquid mxture
vol ume.ratio. Alternat igglitsof BeueP Bhid 8kt 58%icbS ANed By e ShtE Brobdks e
the first datum point, only by selecting a different oil to test liquid mixture '
| volume ratio. Alternatively, a percent toluene below that determined for the first
datum point can be selected and that test liquid mixture can be added to a known
. volume of oil until asphaltenes just begin to precipitate. At that point the volume
ratio of oil to test liquid mixture, Rz, at the selected percent toluene in thetest
liquid mixture, T5, becomes the second datum point. Since the accuracy of the
final numbers increase as the farther apart the second datum point is from the.
first datum point, the preferred test hquld mixture for determmmg the second
datum point is 0% toluene or 100% n—heptane This test is called the heptane
dilution test. : '




dat um poi nt can be selected and that test liquid. mxture can be added to a

~“known _ vowwonessagb2éoi | until asphal tenes just begl n to preéi PCTAISH72MB4 t hat

poi nt the vol une ratio of oil to test liquid mixture, R2, at-the selected
percent toluene in the test l'iquid mxtyre, T2, becones the second datum
point. Since the accuracy of the final nunbers increase as the further

apart the second datum poi nt is fromthe first datum point, the preferred

testt liquid mxture fo cond tum point is.0%tol uene
or 100% n- hept ane. Thi ;thgg lﬂbﬁ%ﬁ‘gﬂhg?rh&h%ﬁ% Y- dilution test. VO
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The Insolubility Nuiber, I[err], ig g:kTe.n be. 1 g

[err] and the Sol ubi ity Bl endi ng I\fun[)Bg, Jerzr] is given by: .

[err] Petroleum O |ls Wthout Asphaltenes If the
petroleumoil contains no asphaltenes, the Insolubility nunber s zero.
However , thean&thn&ohblhlyrBloﬁdmgd\ImbeblsBNylslﬁmmbytg Nunber  for -a

petrol eumoil not containing asphaltenes requires using a test oil

cont ai ni ng asphal tenes for which the Insolu I|ty Nunmber and the
Solubility Blending Nunmber s have pr%v#{fil_}_ e m determ ned, using the
procedure just descri bed. First, "BNvoMNnme pof |[tRe test oil is blended with

5 vol unmes of the petroleumoil. I nsol ubl e asphal'tenes may be detected by
the m croscope or spot ‘technique, ~described above. If the oils are very

vi scous (gr epgﬁblehhgolgqmﬁgﬁ“g%aq&%ks they nmay be heated to 100[err]C

during bl ending an en cooled to roomtenperature bef ore | ooking for

i nsol ubl e asphal tenes. Al so, the spot test nmay be done on a bl end of

viscous oils in an oveif the gefroléime bill dontdihs noe8phdltchesstheThssiabilityr €
number is zero. However, the determination of the Solubility Blending Number
for a petroleum oil not containing asphaltenes requires using a test oil containing
asphaltenes for which the Insolubility Number and the Solubility Blending
Numbers have previously been determined, using the procedure just described.
First, 1 volume of the test oil is blended with 5 volumes of the petroleum oil
Insoluble asphaltenes may be detected by the microscope or spot technique,
described above. If the oils are very viscous (greater than 100 centipoises), they
may be heated to 100°C during blending and then cooled to room temperature
before looking for insoluble asphaltenes. Also, the spot test may be done on a
blend of viscous oils in an oven at 50-70°C. If insoluble asphaltenes are
detected, the petroleum oil is a nonsolvent for the test oil nd the procedure in the
next paragraph should be followed. However, if no insoluble asphaltenes are
detected, the petroleum oil is a solvent for the test oil and the procedure inthe |

| paragraph fo]lowmg the next paragraph should be followed. |

Ifmsoluble as'phaltenes were detected when blending 1 volume of )
the test oil with 5 volumes of the petroleum oil, small volue increments of the
petroleum oil are added to 5 ml. of the test oil until insoluble asphaltenes are
detected. The volume of nonsolvent oil, Viso, is equal to the average of the total
volume of the petroleum oil added for the volume increment just before insoluble
asphaltenes are detected and the total volume added when msoluble asphaltenes
were first detected. The size of the volume increment may be reduced to that
required for the desired accuracy. This is called the nonsolvent oil dilution test.
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. M ni mum per ceancreasingopercentqpetroléran odl msthe test Iiapsd atixtures The desired value
will be between the minimum percent petroleum oil that dissolves asphaltenes
and the maximum percent petrolemn oil that precipitates asphaltenes. More test
liquid mixtures are prepared with percent petroleum oil in between these limits,
blended with the test oil at the selected test oil to test liquid mixture volume ratio
(Rro) and determined if the asphaltenes are soluble or insoluble. The desired
value will be between the minimum percent petroleum oil that dissolves
asphaltenes and the max1mum percent petroleum oil that precipitates
asphaltenes. This process is contmued until the desired value is determined
within the desired accuracy. Finaily, the desired value is taken to be the mean of
the minimum percent pétroleum oil that dissolves asphaltenes and the maximum
percent petroleum oil that precipitates asphaltenes. This is the datum point, Tso,
at the selected test oil to test liquid mixture volume ratio, Ryo. This testis called
the solvent oil equivalence test. If Tro is the datum point measured previously at
test oil to test liquid mixture volume ratio, Rro, on the test oil with test liquids
composed of different ratios of toluene and n-heptane, then the Solubility
Blending Number of the.petroleum oil, Sgy, 1s given by:

=)




and the maxi mum percent petroleumoil that precipitates asphaltenes. Mre
test. - |i WO9W26026t ures are prepared Wi th-percent petrol eumP&IIUSIN23934 ween. -
these limts, bl ended with the test oil at the selected test oil to test
liquid m xture volune ratio (Rl[err]) amd determined if the asphaltenes
are soluble or insoluble. The desired value will be between the m nimum
percent petroleumoil that dissolves asphal tenes and t he nmaxi num percent
petrol eum-oil that precipitates -asphal te -EISQQ Thi s process i's conti nued
until the desired value is determ nefg, =1 t he desired accuracy.
Finally, the desired value is taken to be t dsgrkan of t he m ni mum
percent petroleumoil that dissolves asphaltenes and the nmaxi num per cent
petrol eum oil that precipitates asphaltenes. This is the datmm point, :
Tlerr], aMixheres of PetrotbuneQilsoi | to test liquid mixture volune ratio;
RTO. This test is called the solvent oil equivalence test. If T[err] is
t he datum poi nt nmeasured previously at test oil to test liquid mxture
vol ume rat i oOmkedhe SoluhilityhBlending dliumber ti$ detesmineddfior ¢ach compoperttheof

di fferent raSohthility B _ N&ﬁﬂ)dﬁfbﬁ@hﬁﬂﬁnefdf@ﬁswgm%g'is\.;%ﬂeht%y: Bl endi ng
Nunber of the petroleumoil, S[err], is given by: 98/ 26026
PCT/ US97/ 22934 -8 -

[err] M xtures of Petrol eum 885 +V,8¢et+M®,Stl.ubility Bl ending

Number is determined for eafig : 2 am endi ng Number
for a mxture of oils, Serr], is giventDby:
[err] ° where V[err] is the volune of conponent 1 in the m xture.

mixt ar o of petEGE dniedhs yohe pEBopongl 5 A mO8Mad ng urber of the

m xture of oils is greater than the Insolubility Nunber of any conponent

'n the mxture. The present discovery is that the criterion for compatibility for a
mixture of petroleum oils is that the Solubility Blending Number of the mixture
of oils is greater than the Insolubility Number of any component in the mixture.
Therefore, a blend of oils is potentially incompatible if the Solubility Blending
Number of any component' oil in that blend is less than or equal to the
Insolubility Number of any component in that blend. Once asphaltenes
precipitate, it takes on the order of hours to weeks for the asphaltenes to
redissolve while it takes of the order of minutes to process the oil in refinery
equipment. Thus, to prevent fouling and coking a potentially incompatible blend
of oils must be blended to always keep the Solubility Blending Number of the
mixture higher than the Insolubility Number of any component in the blend.

* Thus, both the order of blending and the final proportions of oils in the blend are
important. If one starts with the oil of highest Solubility Blending Number and
blends the remaining oils in the order of decreasing Solubility Blending Number
and if the final mixture meets the compatibility criterion of the Solubility
Blending Number of the mixture is greater than the Solubility Number of any
component in the blend, then compatibility of the oils throughout the blending
process is assured even though thie blend of oils is potentially incompatible. The
result is that the blend of oils will prodnce the minimum fouling and/or coking in .
subsequent processing. | S
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eat gramo "5 m. of test quuid
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1/[(.791)5] IRHT{U 2 and 1/[(.874)(5)]=0.229 for Souedie. The
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maxi mum.n- hept ane t be added ~ to5 m. of oil wthout
preci pitating asphaltenes was determined to be 6.9 nl. for Forties and
3.1 m. for Souedi Th17|§ Tlerr] is zero at R2 uoal &o 5/6.9 = 0.725 for
: -7 -3
Iy= O—T—————]JZS : I =0—T ]1.61
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* Spn = 27 for Forties | Spy = 62 for Souedie




~Forties and 5/3.1 = 1.61 for Souedie. Therefore: [err] WD 98/ 26026
PCT/ US97/ 2098126026 ' " 1@cTrusyIrdsace
the Insolubility Nunber of Souedie crude is greater t.han the Solubility

Bl endi ng Nunber of Forties crude, these tygp crudes are potentially

I nconpati ble. The onset of inconpatibility occurs when: [err]

Thus, any m xture of Forties and Souedie that is greater than 69% by vol une
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precipitate. Al though, the final conposition of the blend was in the

conpatible region (MeSg;:t ha;} S%% Forti es;, insoluble  asphaltenes require

days to weekSpfhdg F &FhgsuB8d the insoluble asphaltenes
caused bl ack ‘sl udge'¥ She #esaster, fouling of heat exchangers, and

coki ng of the furnace tubes of the vacuum pi pestill. The refinery then ran
atrial of the s bl e of s but added the lighter Forties crude
to the bottoggel & "’e Pta_pg 4lRart yfllled w th Souedi e crude. The result
was that the samevltu- endV +q? 0% by vol une Forties crude and 60% by
vol ume Souedi e crude were ,
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Thus, any mixture of Forties and Souedie that is greater than 69% by volume
Forties will precipitate asphaltenes and cause increased fouling and coking. As a
result, the 40% Forties and 60% Souedie blend of crudes should have been
compatible. However, by blending Souedie crude into Forties crude, the initiaily
added Souedie formed blends with Forties that were greater than 69% Forties.
This caused asphaltenes to precipitate. Although, the final composition of the
blend was in the compatible region (less than 69% Forties), insoluble
asphaltenes require days to weeks to redissolve. As a result, the insoluble
asphaltenes caused black sludge in the desalter, fouling of heat exchangers, and
coking of the furnace tubes of the vacuum pipestill. The refinery then ran a trial
of the same blend of crudes but added the lighter Forties crude to the bottom of a
tank partially filled with Souedie crude. The result was that the same final blend
of 40% by volume Forties crude and 60% by volume Souedie crude were
processed without black sludge in the desalter, little fouling of crude heat
exchangers, and no cokmg of the fumace tubes of the vacuum p1pesu11

Example 2 - Potentially Inc'ompatible Process Oils

A reﬁnery hydrotreated a broad mlxture of reﬂnery streams:
unprocessed atmospheric and vacuum gas oils, 600 neutral lube extract, propane |
asphalt, fluid catalytic cracker bottoms, light catalytic cycle oil, heavy catalytic
cycle oil, and catalytic kerosene oil in a packed bed of heterogeneous catalyst.
The top of the catalyst bed where the liquid feed entered plugged in two weeks
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kerosene 011 preclpltated asphaltenes from the fluid catalytic cracker bottoms.

Thus, the maximum volume, Vyso, of each of these three streams that could be

blended with 5 ml. of fluid catalytic cracker bottoms was determined and the

Solubility Blending Number of each was calculated using the following

equation:

_5[Sswo~Tro] _ o, 5[116-80] . 180

VNSO _ VNSO VNSO

Sex = Into

The results are given in the following table:

Catalytic Kerosene 0il Vyso © Sy

-
Atmospheric Gas Oil 55 47 0
Vacuum Gas Oil 55 47 0
Catalytic Kerosene Oil . - 16.25 69 0

| * The remaining streams, 600 neutral lube extract, light catalytic cycle oil, and

heavy catalytic cycle oil, were each blended with n-heptane in various
proportions to form test liquids. Each of these test liquids was blended with

* fluid catalytic cracker bottoms at a ratio of 0.9 ml. of fluid catalytic cracker -




'[err] The results are given in the follow ng Y abl e:

Cat alytic We983eie O | Vierr] =~ Slerr]  I[err] - PCTfUSIT22934
At nospheric Gas O | 5.5 47 0 Vacuum Gas O |
55 | 47 0 ' Cat al yfpi.c Kerosene QO | 16. 25 69
0 The remai ning streans, 600 neutral |ube extract, light catalytic
cycl e oil, and heavy cat aI ytic cycle oil, were each bl ended vm'th _
n- hept ane i ol _
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the fluid cat aI yti c cracker bottonms in solution was determned. Then the

~Solubility Bl end| rrber of _each stream was cal cul ated fromthe
foll owi ng eq at| ]74 The results are given in the follow ng
tabl e: rTy t ream Tlerr] Slerr] I[err]
600 Neutr al Lube Ex rsé’c so 140 - O Li ght Catalytic
Cycl e OI '47 - . 157 Heavy Catalytic Cycle G| - 37
200 t he Sol ub| it I e.nd| Nurrber of each refinery stream
t he Sol ub| I I'{‘]yere Blt‘é ¥q;ﬁ ture of streans that caused the
pl uggi ng probl em

Refinery Stream _ Tso Sen Iy
600 Neutral Lube Extract 53 140 0
Light Catalytic Cycle Qil 47 157 0
Heavy Catalytic Cycle Qil 37 200 0

With the Solubility Blending Number of each refinery stream, the Solubility
Blending Number of the mixture of streams that caused the plugging problem
was calculated as the sum of the volume fraction times the Solubility Blending
Number for each steam with results as follows:

Order of Volume Sg
Mixing Refinery Stream Fraction
1 Atmospheric Gas Oil ' - 034 47
2 Vacuum Gas Oil 030 47
3 Catalytic Kerosene Qil 0.06 69
4 Light Catalytic Cycle Oil 0.06 157
5 Heavy Catalytic Cycle Oil 0.03 200
6 Fluid Catalytic Cracker Bottoms - - 0.11 = 116
7 600 Neutral Lube Extract 0.05 140
8 Propane Asphalt 0.05 105
Mixture : _ - 1.00 75

Since the Solubility Blending Number of the mixture, 75, was less than the

| Insolubility Number of Fluid Catalytic Cracker Bottoms, 80, asphaltenes'weré |
insoluble in the feed to the hydrotreater. In addition, since the streams were
mixed in the order listed above with the streams of poorest solvency first, the
potential existed for insoluble asphaltenes even when the overall mix was
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With the correct order of blending and with the Solubility Blending Number of
the mixture greater than the Insolubility Number of the Fluid Catalytic Cracker
Bottoms, the hydrotreater made a test run of 6 months of operation without
significant pressure increase across the packed bed.
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(b) d.eternH?Pﬂ%ig%e oﬁl&lgility bl endi ng nunber, SBN, for each

feedstream or stream (c) conbi ning said feedstreans or streans
such that the sol ppy ' | H%termengthe msolubllﬁjﬁﬂﬂb&gl fedachffebdstréanybrlr e 1S
al ways greater th sol ubl 7ty nunber "of any conponent

-~ of the mix when the stream solubility bl ending nunmber of any of
the feedstreans or streams S _ -equal or less than t he

2" “The met hod of Pl mAEGRiBE e RECPRUEFRting rypaber, Sy forsdh ' (T g

in order of decreasingf&kisteant drtstreimyal m xture SBN is greater than I[err] -

(¢) combining said feedstreams or streams such that the solubility
" blending number of the mixture is always greater than the
insolublity number of any component of the mix when the .
solubility blending number of any of the feedstreams or streams is
equal or less than the insolubility number of any of the feedstreams
or streams.

2. The method of claim 1 wherein the feedstreams or streams are
combined in order of decreasing Spy and the final mixture Spy is greater than Iy
for any component in the mixture. :

3. The method of claim 1 wherein the insolubility number and the |
solubility blending number are determined from the toluene equivalence test and
the heptane dilution test for each stream containing asphaltenes. - -

4. The method of claim 1 wherein the insolubility number is zero-
and the solubility blending number is determined from either the solvent oil
equivalnece test or the nonsolvent oil dilution test for each stream containing no
asphaltenes. -
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