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Thls invention. reIates to a method for the ‘treatment

of heavy petroleum crude oil fractions. ‘Morze partxcu—
Tarly, this invention is. directed to a method for treating
heavy petroleum crude, oil fractions: in order to:-obtain
an enhanced yield of high. quahty catalytxc cracklng eed

stack.,

In the reﬁmng of ‘crude petroIeum, 1t is generally de- -

sitable to minimize the yield of’ resrdual 011s in.favor of
hghter gasoline and distillate heating ‘oil fractions. 'Thus,
it is common pracnce to- catalytlcally crack - virgin ‘gas

- oil distillate fractions in the presence of a ‘suitable crack='

ing catalyst such as a silica-alumina catalyst in ‘order.to

the range of about 675° ta 775° F., a space velocity. with-
in, the range of about I'.to 3 v/v /hr., and.a hydrogen
charge rate of: ahout 400 to. 2000. cubxc feet of hydrogen
per barrel of feed. 'The conditions should ‘be.such that
not-more. than about. 5, pereent: of the feed: stock-is-con-
; 0iling; hydrocarbon products.

When this is. done, numerous. advantages. are. obtalned

: Thus, the .Conradson, -carbon, content of: the: déasphalted
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" oil"is. lowered . to-a value of about 4 weight percent or

less.. It would not be expected that: such a reduction -

would. be obtainable uudet the mild hydrogenatlon con-
ditions that are utilized in. that the feed: stock is a high
boiling relatively refl;actory material.:

In addmon,, there is obtained a. surpnsmgly enhanced
reduction_in the amount of rnetal contamination. - This
is of nartlcular1 importance in that metal- contaminants
such as nickel, iron, and vanadium, adversely affect cata-

Jytic: cracl mg‘reactuons ‘even.when such-contaminants. are

present in, ouly trace amounts 'm the feed. stock ta a cata-

. rlytlecrackmg'umt A

‘Still further, there i is a surpnsmg increase in the yreld

'vof catalytrc crackmg feed'stoc'k that is. obtainable.: from -

ﬂther the aromatlcs

prov1de hlgh octane gasoline boiling range products and” : p

.good quality fuel oils. .-

‘catalytic cracking feed stocks are gas oil: fractions boiling

within the range of about 600% to about’ 950’ F: Virgin .07
-gas_oil fractions within this. borhng range are. generally,
characterized by a relatlvely high naphthenes content; ‘@
relatively -low aromatics -content; a. relatively-low Con<:
- radson_carbon content, and a: reIat1ve1y low metals con- -
tent (Le, organometalhc compounds of nickel; 1ron, and :

vanadlum)

~ Ithas heretofore been proposed to enhance the amount

of catalytic cracking feed stock obtainable from the crude
petrolenm by treating a virgiy residuum: fraction with-a
liquefied normally gaseous- hydrocarbon- in- the: presénce
‘of-a wash-oil in order: to-obtain- a: high-boiling: deasphalted
" oil. ~ Such a process-is: disclosed; for example; in copend-
ing: Peet' application Ser. No. 493,371, filed’ March 10,

In general, ‘the virgin gas oﬂu “trat
hydrocarbon fractions which. are’ best suited fQI'_Use s the’
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: pherlc dlstﬂl
‘crude ok is’ charged' fo the fractionation Zone by way

Tummg now fo Fig.'1, there s shown a fractlonatlon :
:zone 10 of any sultable construction, such as an atmos-
i pipe stlll Petrofeum hydroearbon

T ofla charge line ¥2 Mand’ fractlonated in the zone-10 to
dsti 2 5

35

40

1955 and: entitled “Solvent Deasphalting: of Residual Oils -

with Wash Oil to Remove--Metal Contaminants’™ (new
U.S: Patent No: 2,853,426). - While-an 1mproved recovery
of catalytic cracking. feed: stock - components- -is- obtain-
able by a method-of: this nature; . the results-still leave
much. to- be desired in. that potential catalytic crackmg

feed stock components are still‘discarded. Heretofore; .
this has been: the case- in. that: a wash: oil: is effective for .-
removing metal: contaminants but comparatively: meﬁec-'

tive: with respect to Conradson: carbon: reduction..
- 'This, it has beéen- discovered. in.'accordance- with the
present: invention .that a.limitation on the deasphalting

step-is: imposed.by: the-Conradson: carbon: content, metals -
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content;. and. aromatics content of. the. deasphalteds oil:in -

that unsatisfactory. results are obtained: in. catalytically

crackmg deasphalted oils having a. Conradson carbon ¢on-

tent: in: excess of about 4. -weight percent and a nickel: g

_content.in:excess-of about 1. part per million (p.p.m.).

-is provrded an,
ihie deasplialting zone, by, w

p‘r'ovide a pluralit ) ,
head naphtha fraction 14, a distillate, fuel oil fraction 16,
and’ a_virgin gas oil fraction 18 boiling within the range

“of about 650° to about 950° F. A residuumfraction

20°.comprised prmclpally of components boiling. above
about 950° F. is discharged from the zone 10 by way . of

& bottoms line 20 containing a pump 22

The thus-obtained bottoms. fraction is: charged toa
deasphalnng zone 24 which'is-of a construction such that
the: res1duum fractlon may’ be ‘treated’ with & hqueﬁed
normaily; gaseous hydrocarbon such as hqueﬁed propane,
hqueﬁed butane, ora mlxture thereof S

drawmg’ in jorder. to provide
quld contact of the reslduum feed'

] 1,' 0¥
and.. the, reslduum fractlon i charged to the tower ad<
jacent the, midportion. theneo,ﬁ As a.consequence,, there
halt: fraction. whxch is dxscharged from
; of a bottoms line.26-and.a
il in hqueﬁed nermally gaseous .

salution ‘of deasphalted
hydrocarbon N :
Pref.erab]yz th soluuqn of, deasphaltecl 011 is. counter-

It has.now. been: discovered. that:the: above-and similar Yo

tproblems may- be. avercome through the provision of a
process -wherein -a petroleum hydrocarbon crude /oxl
residunm:fraction:is:. -

(@) ‘Deasphalted. with:a. hqueﬁed normally gaseous hy= W

drocarbon: under-conditions: to provide;a_deasphalted: oil
‘having.a Conradson -carbon. content: within the
about: 4,5 t0..6.5 weight percent; ‘and: wherein:

.(b). The thus-prepared deasphalted oil is. sub cted-ﬂ to-,
mild hydrogenation in.the.presence of-a; cobalt.molybdate: -~

catalyst under condmons mcludmg a pressure within the

range of

£ ight- 'e.ﬁ .. with. Te
Conradson ‘carbon cont t: of the deasphalted 011
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~ As has been indrcated ‘the ‘deasphalting step is con-

ducted in accordance with the present invention in ordet
to provide for a deasphalted oil having a Conradson
carbon content within the range of about 4.5 to 6.5. This
may be accomplished by utilizing a comparatively lower
deasphalting temperature, a comparatively larger amount
of liquefied normally gaseous hydrocarbon, or a lique-
fied normally gaseous hydrocarbon. containing a compara-
tively large amount of butane. -

By way of example, in deasphalting a West' Texas
crude residuum to obtain a deasphalted .oil having a
Conradson carbon content of about 3.5 weight percent,
the solvent-to-oil ratio may be about 4:1, the solvent
may consist of a mixture of about 70 volume percent
of propane with 30 volume percent of butane and the
deasphalting temperature may include a femperature of
180° F. at the top of the tower and a temperature of 160°
F. at the bottom of the tower. In obtaining a deasphalted

oil having a Conradson carbon content of about 5.5, there

may be employed the same solvent-to-oil ratio but the
solvent in this situation may consist of a mixture of
about 62 volume percent of propane with about 38 vol-
ume percent of butane. ‘The deasphalting temperature
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may include a temperature of 150° F. at the top of the =

tower and a temperature of 130° F. at_the bottom of the
tower.

The solution of deasphalted oil in quueﬁed normally
gaseous hydrocarbon is withdrawn from the top of the
deasphalting tower 24 by way of a discharge line 30
and passed to a suitable stripping zone 32 wherein the
liquefied normally gaseous. hydrocarbon is flashed from
the deasphalted oil, the volatilized hydrocarbon being dis-
charged- from the stripping zone 32 by way of a line
34,

The deasphalted oil is dlscharged from the stripping
zone 32 by way of a bottoms line 36 containing a pump
38 leading to a preheater 40 wherein the deasphalted oil
" is preheated to a temperature within. the range of about
625° to 725° F., resulting in an average reactor tem-
perature of about 675° to about 775° F. The preheated
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ieraci{ed in vapor phase in the presence of finely divided

silica-alumina cracking catalyst.

The effluent from the catalytic cracking zone 62 may
be charged by way of a line 64 to a fractionation zone 66
wherein the catalytic cracking product may be separated
into a plurality of fractions including a gaseous. hydro-
carbon overhead fraction 68, a high octane naphtha frac-
tion 70, a heating oil distillate fraction 72, a gas oil boil-
ing range distillate fraction 74, and a bottoms residuum
fraction -76. .

It is a feature of the present invention that the yield
of high octane boiling range naphtha is enhanced by the
feed pretreating process.of the present invention and that,
moreover, the octane number of the thus-obtained naphtha
fraction is increased, as compared w1th the octane number
otherwise obtained.

It will be understood that the deasphalted oil obtained
from the stripping zone 32 may be admixed with a virgin
gas- oil boiling range hydrocarbon fraction, such as the
fraction 18.  In this situation, the virgin gas. oil. fraction
is. pumped by means of a pump 78 to a branch line 80
controlled by a valve 82 leading to the charge line 36
for the preheater 40. When this is done, the quality of
the virgin gas oil is materially enhanced through the sub-
stantial removal of sulfur- therefrom. Alternately, of
course, the valve 82 may be closed and a valve 84 in the
line 18 may be opened whereby the virgin gas oil will be
directly charged to the preheater 58 for the cracking

.. zone 62. .

30

It will be further understood that, if desired, the gas

.oil distillate- fraction 74 obtained by fractionation of the

products from -catalytic cracking may .be pumped by a
pump 86 to a. recycle line 88 controlled by a valve 90

"+ leading to the charge line 54 for the preheater 58 of

35

the catalytic cracking -unit - 62. .= Alternately, all or. a
portion of the recycle gas oil fraction may be discharged
from the system by way of a branch line 92 controlled

_ by a valve 94 leading from the recycle line 88.

40

feed stock has admixed therewith an amount of a hy- -

drogen-containing gas. sufficient to provide for -about 400
to 2000 cubic feet of hydrogen per barrel of feed stock,
the hydrogen being introduced by way of a hydrogen
charge line 42,

The resultant mixture is charged to a hydrotreatmg
zone 44 containing a bed of cobalt. molybdate catalyst,
the catalyst preferably being utilized in pilled form. A
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suitable catalyst may comprise from about 10 to 20 weight

percent of the oxides of cobalt and molybdenum sup-
ported on high surface area gamma alumina;

As indicated, the hydrotreating conditions employed
within the zone 44 include a pressure within the range
of about 650 to 950 p.s.ig.. an-average reactor tem-
perature within the range of 675° to 775° F., and a space
velocity within the range of about 1to 3.v. /v /hr.

The product from the hydrotreating zone is discharged
therefrom by way of a line 46 containing a pump 48

50
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leading to a stripping zone ‘50 wherein gaseous com- .

ponents of the hydrotreating zone effluent. are rémoved
by way of a line 52 to provide a liquid product dis-
charged from the stripping zone 50 by way of a line 54
containing a pump 56.

The liquid hydrotreated product prepared in thrs fash-
ion is characterized by a Conradson carbon content of
about 4 weight ‘percent or less, a substantlally reduced
nickel content, and an aromatics content of -about 15

percent, such product constituting 3 good ‘quality feed .

stock for catalytic cracking. :

- Thus, the-hydrotreated product may be charged by
way-of the line 54 to a preheater 58 and from thénce
by way -of a line 60 to a catalytic cracking zone 62 of
any suitable construction. ‘Thus, for example, the crack-

" ing zone may comprisé a fliidized catalytic cracking unit
wherein at least a poruon of the feed stock i is catalyucally
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As a specific example of the present invention, a West
Texas petroleum hydrocarbon crude oil may be charged
to the fractionation zone 10 by way of the charge line 12
and there fractionated to provide a gas oil fraction 18
boiling within the range of 650° to 950° F. and con-
stituting about 33 volume percent of the crude oil. A
residuum fraction constituting about 12 volume percent
of the crude oil may be discharged from the zone 10
by way of the line 20 and thereafter deasphalted in the
zone 24 to provide a deasphalted oil having a Conradson
carbon content of about 5.2 weight percent. In this
situation, about 60 percent of the residuum fraction 20
is recovered as deasphalied oil, as contrasted with about
a 45 percent recovery when deasphalted so as to obtain
a deasphalted oil having a Conradson carbon content of
about 3.5 weight percent.

The high Conradson carbon content deasphalted . oil
may thereafter ‘be separated from the liquefied normally
gaseous hydrocarbon solvent in the stripper 32 and passed
to the hydrotreating zone 44 wherein the deasphalted .oil
may be subjected to hydrotreating conditions as set forth
above.
tent of the deasphalted oil is reduced by about 30 to 50
percent to provide for a hydrotreated product having a
Conradson carbon content of about 3 to 4 weight percent.
Thus, an additional 15 volume percent of the residuum
fraction may be utilized as catalytic feed.stock through
the provision of the process of the present invention due
to the satisfactory reductlon of Conradson carbon that
is obtained.":

Further advantages are obtamed “For: example, the
nickel content ‘of the high Conradsorni: carbon content

“deasphalted oil ‘is reduced by about 60 to 70 percent

during the hydrotreating step whereby there is provided
a hydrotreated product’ havmg a nickel content substan-
tially less than -the nickel content of the ‘deasphalted orl
Thus, a deasphalted oil havmg about a 3 5 welght per-

As a.consequence, the Conradson carbon.con-
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cent Conradson carbon t:bntent w1ll contam about 10 to
40 percent more nickel than the -product obtained by
hydrotreating a déasphalted o ‘lra»mg a Conradson car-
‘bon content of about™5 10765,

In addition, there is abouta 10 to;20
‘tiofl in afomatics ring ‘content. for the ‘hydrotreated prod-
uct as compared with the high Conradson carbon con-
‘térit ‘deasphalted oil and a sulfur reduction within the
‘range of about 40 to 60 percent. .

Improvements of this. nature are. not - obtaxnable with
other residuum treating processes. For examplé; hydro-
‘treating of the entire resrduum fraction ‘without an in-
termediate deasphalting step'w will ‘provide a’ éatalytic’ crack—
ing feed stock having a higher metals content and'a “higher
aromatics ring content. Sfill furtlier, about 40 'percent
less catalytic cracking feed ‘stock s ‘obtdined” by -direct
‘hydrotreating of “the ‘entire residuum fraction -as -con-
trasted with the ‘deasphalting-hydrotreating ‘process of
the present invention. “In similar Tashion, 4 rédiicéd yield
and inferior quality of :catalytic :crackiiig :féed stock, as
‘compared with the process -of the presentinvention, is
-experienced when the -enfire ‘residuum is subjectéd “to
specifically different conversion operations sich .as hy-
drocracking, coking, -severe thermal -cracking, -efe.

The present -invention ~will -be further iHustrated :by
the following specific examples which &re :given ‘by way
of ‘illustration and mot as’limitafions on the seope «of
this invention. : .

EXAMPLE I

A West: Texas petroleum hydrocarbon ‘crude oil was
fractionated to -obtain a residuum fraction -boilingabove
about 950° F. and constitutihg -about :12.7: volume per-
cent of the crude oil.

2 treatmg condltlons ﬁ'mpl éd
_areset’ forth m Table ) N
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iﬁ ‘ 't'he"results' obtained |

btid 3
I‘ee:l Rats, V. /v‘/h't‘
Hydrogen. Rate,s.c:f:/
“Pressure, D.s.d £
Tennerature, ° F__
Liquid Yreld Vol. Perceut.
Product Gas, s.c.f./

Inspections on Total Product
Gravity, ° I
Sulfur; Wt. Percent:
Conradson -Carbon;

Wit

From “fable T.it will be observed that with the first
(DC) feed stock a product was’ obtame_d ‘having 4 ‘Con-
‘tadsoncarbén content of aboiit 4 Weight percent Still
further; ‘the yield -of liquid ‘products was in excess- of 97

percent. It Was. noteworthy that ‘the. nickel content of

the product ‘was-less :than -about: 1-pp. whe_reas the
nickel -conteiif of the feed stock was about_ 1.88 p.p.m.
A similar result was obtamed with the second (DD) feed
_stock.. o .

A _‘MPLE 1

A first portion of the -residuum fraction -was  deas- /

phalted in a’ deasphalting tower ‘with a" llqueﬁed ‘mixture

of propane w1th butane under condrtrons to prov1de a

-about 5.05 (hereafter referred 10 &8 DC feed) A sec-
.ond ‘portion of the Fesiduuim fraction Was deasphalted

‘with a liquefied mixture: of propane and ‘butane ‘to" pro-

vide a deasphalted oil having a Conradson carbon cofr-

-tent- of about 6.5 weight- percent (hereafter referred to.-

as DD feed stock).
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content of about 5 2 welght percent (heréatter referred i
to: as the, DB- feed stock). - The .qualities ; of this. feed,‘
stock, the conversion condmons employed m the hydro-

. treatmg operation, and. the results obtained are set forth

in Table IL . The catalyst for Example II was the same
as the catalyst for Example I R :

Run No..
I’rocess Conditfons: . T B L
Rate, v./v., /Hr._.. ‘ ; 401 L 1.056
Hydrogen Rate, s.c. /‘o__-...----__--. 509 1 874 486 -
< Pressure, p.s.i.g -:800 800 i :'800
Temperature, ° F . 700 7 700
Liquid Yield, Vol Percent ................ 101.8 | 104.6 101.6
Product Gas, s.ef/b. .o . 41 474 413
Desulfurizatlon, Wt. Percent :-31 48 - b3
Sl sl : Feed
Inspections on Total Product K .
Gravity, 16.0 18.7 18.0 17.1 17.8 18.1
* Sulfur, Wt Perce t- . 0.52 0,72 0.95 (" 0.74 0.64
- \Gonradson Carbon, Wt Percent....| 5.2 3.2 3.2 4.2 3.5 2.5
--Molecuilar Wet ht:
. : - 0.32 0.48 0.52 0,44 0,44
- 0.04 0.12 | <0.30 | <0.30 | <<0.30
- 0.40 0.45 0.40 0. 55 2.70
16.0 17.6 16.6 | 159 15.1

Each of the thus-prepared feed’ stocks ‘was thereafter

subjected to- a hydrotreatin ‘operation ‘in the presénce:

70

of 'a commercially available catalyst”consmtmg of about -

15 weight percent of ‘the oxides ‘of ¢obdlt and Hiolyb-

denum supported on_high surface ared.gamma alumina.. . '
The inspections of the two feed stocks, the hydro- 75 removal. of sulfur was' obtained;

,F‘ ‘m Table H it is seen that in each mstance products

sof’ carbon content. were obtained. Note, however, from .
¥ -DB-3 . wherein ‘the treating conditions included a

. space-velocity of about 4 v./v./hr. that an undesuably low
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- EXAMPLE I

As has been indicated, in accordance thh orie em-
bodiment of the present invention, the deasphalted oil
is subjected to hydrogen treatment in admixture with a
-virgin gas oil fraction.. -

By way of example, a mixture of the deasphalted oil
feed stock of Example II, supra, with a virgin gas oil
‘was subjected to hydrogen treatment under the conditions
set forth in Table III with the results that are likewise
ithere reported.

Tqble m

HYDROTREATMENT OF BLEND OF HEAVY GAS OIL AND
VIRGIN GAS OIL

‘Blend Composiﬂou Vol. percent: .
Deasphalted Oil (16° API) (Table ) 1 DU, 35
Virgin Gas Oil (24° API). 65
Conditions: .
Pressure, p.s.i.g. 800
Temperature, ° ¥ 760
Feed Rate, v./v./hour 2.0
Hydrogen Rate, s.c.f./b__ 500
Hydrogen Consumption, s.c.f./b_ . 180
Liquid Yield, Vol. percent of Feed 100
Feed
Inspections on Total Product:
Gravity, ° APL. 21 24
Sulfur, Wt. Percent. 1.78 0.35
Conradson Carbon, Wt. Percent. . ooccocovuecacuen 1.90 115
Nicke), p.p.m. . 0.39 0.10
Vanadmm p.p.m 0.4 0.05
Aromatic Rmzs Wt. Percent.—........ o 13.8 12. 4
Desulfurization, Wt. Percent 80

As will be noted from Table III, the hydrogen treat-
ment resulted in a substantial reduction of the nickel
and vanadium. content, together with a substantial re-
moval of sulfur. In addition, .the Conradson carbon
content of the product was materially less than that of
the feed stock. This demonstrates that the improved
tesults of the present invention are obtainable even though
the high Conradson carbon content deasphalted oil of
the present invention.is subjected to hydrogen treatment
in the presence of a gas oil. '

EXAMPLETV

The catalytic cracking of feed stocks prepared in ac-
" cordance with the present invention provides for an en-
hanced yield of high quality products. This is shown

by the results that were obtained by the catalytic crack--

ing of the hydrotreated product of Example III as com-.
pared with the catalytic-cracking of the feed -stock for
the hydrotreating step of Table HIL
the catalytic crackmg feed stock and the resuits obtamed
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Thé composition of -

8
- ,Table 1v.

CATALYTIC CRACKIN'G OF BLEND OF HEAVY GAS OIL
. - AND-VIRGIN-GAS OIL

Blend Composttion, Vol. Percent :
Deasphalted Oil (16> API) (Table II)--
Virgin Gas Oil (24° AP )

35
85

Not Hydro-
treated

Hydrotreated
(Table III)

Catalytle Cracking Yields:
Cor. 430 Conversion, Vol. Percent.._..
C; and Lighter, Wt. Percent___...._..
Butanes, Vol. Percent__._._
Butvlenes Vol. Percent.
C3-430° F. Naphtha, Vol. Percent. ...
430° F.4-, Vol. Percent.
Carbon, Wt. Percent .. .cccoccmmcocnn

Octane Numbers of Cs-430° F. Naphtha:
ASTM Method (3 ce. TEL/Gal)_ ...
Research Method (3 ce. TEL/GaI.) -

.
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Note.—The lower carbon yield will permlt going to higher conversion,
which increases further the gains in naphtha yield and octane number.

From Table IV it will be observed that for the same
degree of conversion there was obtained an increased
yield of a naphtha fraction having an enhanced octane
rating. - As is set forth in the note at the bottom of the
table, the low carbon yield that is obtained with the feed
stock of the present invention permits a greater degree
of conversion of the feed stock which, in turn, provides
for a further yield of the high octane naphtha products
from catalytic cracking.

EXAMPLEV

The improved results of the present invention are not
obtainable with deéasphalated oils having a Conradson
carbon content in excess of about 6.5 weight percent.

By way of example, a West Texas residuum fraction
was deasphalted with a liquefied mixture of propane and
butane under. conditions to provide a deasphalted oil
having a Conradson carbon content of about 10.8 welght
percent (hereafter referred to as. feed stock D).

This highly refractory feed stock was thereafter sub-
jected to a hydrotreating operation in the presence of

‘a cobalt molybdate catalyst especially prepared to obtain

the highest degree of catalyst activity obtainable with
gamma -alumina-supported cobalt molybdate catalysts.
The ‘catalyst consisted of about 15 weight percent of ox-
ides of cobalt and molybdenum supported on gamma
alumina, the catalyst having been activated by heat treat- -

“ment for 24 hours at 1500° F. in dry air to provide a

catalyst having a most frequent pore diameter of about
100 angstroms, a pore volume of about 1.085 cubic cen-
timeters per gram, and a surface area of about 70 square
meters per gram. )

The characteristics of the feed stock, the hydrotreating
conditions employed and the results obtained are set forth

are set forth in the following table. . B5 in Table V.
Table V
Run No D-1-1 | D-1-2 | D-2-2 | D-3-1 | D-3-2
Process Conditions-

_ Feed Rate, v./v./HT. 0.99 0.95 0.83 0.89 1.11
Hydrogen Rate, s.e.f./b.o . 2 . . - 2,285 | 2,487 | 2,439 | ‘1,872 | 1,288
Pressure, p:s.i Q 80 800 800 800 800
Temperature, 755 763 783 822 821

~ Liquid Yleld Vol Percent. oooaommeeaioon 97.6 97.7 95.7 94.3 95.6
Product Gas, s.c.f./b

Desulfurization, ‘Wt. Percent. 60.8 58.4 60.2 59.3 49,1

Feed
Inspections on Total Ptoduct . .

QGravity, °APL 1.7 17.1 16.7 18.3 20.7 18.0

Sulfur, Wt. Percent 3.34 1.31 1.39. 1,33 [. 136 1.70

Conradson Carbon, Wt. Percent.....| 10.8 7.87 7.61 8.34 8.24 9.6

i, p.p.m i 12.3 6 40 6. 40 7.60 | . 7.68 10. 52

V, p.p.m 22.7 8.40 9. 68 5.60 | 12.24 15.96

Fe, p.p.m 120! 236 510{ 3.20 1.0 2.70
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From Table V it will be observed that under the hy-

drotreating conditions of the present invention the prod-

ucts that were obtained had an excessively high Conrad-
son carbon content and an excessively high metals con-
tent.

This particular set of experunents is of interest in that .

it is demonstrated that the use of temperatures of more
than about 775° F. does not provide for a satisfactory
maximized reduction of Conradson carbon content. Note
that runs D-2-2, D-3-1, and D-3-2 which were con-
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ducted at temperatures of about 780° and 820° F. pro- -

vided for products having the highest Conradson carbon
content.

The improved results of the present invention are not -

obtainable when the entire resxduum fraction is subjected
to hydrogen ireatment.

By way of specific example, a West. Texas crude oil
residuum fraction was subjected to-hydrogen treatment
with the results that are noted in Table VI.

Table VI
HYDROTREATING OF WEST TEXAS CRUDE RESIDUUM

Teed stock: 13.99% West Texas residuum.
Catalyst Cobalt molybdate on alumina.

Conditions: X :
Pressure, p.s.i.g. y 2 z 800 .
- Temperaturs,  F. . - 788
Feed Rate, v./v./Hour. : 1.0
Hydrogen Rate, s.c.i./b. 3,000
Hydrogen Consumptlon, 8. c f./b.c . 380
Feed )
Product Yields on Feed:~ e
Csand nghter, Wwt. Percent -1,
04, Vol. Percent. 20,
C5430°.F, ththa, Yol. Percent. . AN
430°-650° ¥, Heating Oil, Vol. Percent aun G
650°-1,000° ¥, Gas 0il, Vol. Percent.o.-.o-oorems 14,01 - 82,
- 1,000° F.+, Vol. Percent ) 3 86.0.1 83
: Desnifurlzation, Wi, Perc . b
Inspections on Total Liquid Product o -
Gravity, ° APL 8.8 14.9
Sulfur, Wt. Percent... 3.90-- . 1.95
Conradson Carbon, Wt. Percent.....occcaceemeans 18.3 14.0
Naphtha Insolubles, Wt. Percent. .. woococaieaces BB BT
, P.p.1 26.6 . .23.6
V, p.p.m 40,1 -36.4

From Table VI it will be observed that the product
from the hydrotreating step contained excessively large
amounts of Conradson carbon, nickel, and vanadium and
that there was no material reduction of these components
as compared with the feed stock.

Having described our mvenuon, ‘what is clalmed is:

1. A method which comprises the steps of deasphalting

a petroleum hydrocarbon residuum feed stock composed -. -
principally of components boiling above about 950°. F.
_with a liquefied normally. ‘gaseous hydrocarbon - under -

SO DL~
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temperature within the range of about 675° to 775° F

a space velocity within the range of about 1 to 3v. /v. /hr o
and a hydrogen charge rate of about 400 to 2000 cubic
feet of hydrogen per barrel of deasphalted oil and Tecover-

-ing as the liquid product from the hydrotreating - step

a catalytic cracking feed stock having a Conradson- car-
bon - content of not more than about 4 weight percent.

2. A method as in claim 1 wherein the hydrotreatmg
conditjons include a pressure of about 750 to 850 p.si.g.,
a temperature -of about 700° to 750° F., a space velocity
of about 1 to 2 v./v./hr., and a hydrogen charge rate of
about 500 cubic feet of hydrogen per barrel of deasphalt-

ed oil.

3. A method as in claim 1 wherein the deasphalted oil ,
is  subjected to said hydrotreatmg operatlon in admixture .
with a petroleum hydrocarbon virgin gas oil-fraction boil-
ing within the range of ‘about 650° to 950° F

4. ‘A.method as in claim 1 wherein. the solutron of de-
asphalted oil and liquefied normally gaseous hydrocarbon
obtained in the deasphalting step is countercurrently con-
tacted with a wash oil prior to removal of the liquefied

- normally ‘gaseous hydrocarbon from the deasphalted oil.
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5. A method as in claim 4 wherein the liquefied nor- -
mally gaseous hydrocarbon is a mixture of propane with

butane and wherein the wash oil is a fraction of catalytic
- cracking cycle stock having a specific gravity within the
Tange of about 1:02 to 1.2: :

6. A" method which comprises the steps of d1st111mg a
petroleum “hydrocarbon ‘crudé -oil under conditions to

Pprovide a petroleum hydrocarbon residuum fraction boil-. -
“ing dbove .about 950° F. and a gas oil fraction con--
-taining components boiling ‘below’ 950° F., deasphalting -
.5aid-residuum - fraction with a hqueﬁed normally gaseous:
hydrocarbon -under conditions: to provxde a deasphalted

85
" the range of about 4.5 to 6.5, recovering said deasphalted
ol sub]ectmg the recovered deasphalted -oil to hydrogen

oil “fraction ‘having a Conradson carbon ‘content within*

-i-treatment in -admixture with at least a portion of said’
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‘gas oil fraction in the presence of “a supported cobalt.
‘molybdate catalyst under’ conversion.conditions mcludmg

a pressure within the range of about 700 to 950 p.s.i.g., -
a’temperature within the range of-about 675° to 775°
F.; a space velocity within the range of about 1 to 3
v. /v /hr., and a hydrogen charge rate of about 400 to
2000 cublc feet of hydrogen per barrel of deasphalted

‘oil,' recovering as the liquid product from said hydrotreat- .
ing step a catalytic cracking feed stock having a Conrad-

son carbon content of not more than about 4 weight per-

- cent, said” catalytic cracking- feed stock being further
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““conditions: to. provide a deasphalted :oil having a Con-" V

: radson “carbon -content of. about 4.5 -to: ‘6.5, recovering -
.. the deasphalted oil, subjectmg the recovered deasphalted -

- oil to-hydrogen -treatment :in’ the presence of a cobalt . -

. molybdate catalyst under conversion conditions mcluchng‘

" a pressure within the range of about 700 to 950 p- s.1.g &

2,979,550 -

characterized by a reduced metals content and a reduced
aromatics content, and catalyucally .cracking sald thus-

7 Lprepared feed stock. -
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