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1
This invention pertains to a process for: com=
version of high boiling hydrocarbons at controlled
elevated temperatures in the presence of a par-
ticle-form contaet mass material. This inven-
tion is particularly concorned with a process for

5 ents-as well as asphaltic constituents and a-very:
the conversion -of hydrocarbon feed stocks which large amount of petroleum coke, the disposat of..
contzain both asphaltic and oily constituents. which -often creates:a serious refinery problem:

Such -conversion processes may involve treat- A hrajor. object of this invention is the. pro=
ing, reforming, peolymerization, oxidation, desul~ vision of a process for: conversion of high boiling
phurization, cracking; etc., of the hydrocarbons. ip asphdlt bearing hydrocarbon fractions which:
A particularly important process is the catalytic process avoids the above deseribed difficulties.of
cracking conversion of hydroecarbons, it being the prior art.
well known, for example, that hydrocarbon frac- Amother object. is the provision of a pmctlca1
tions boiling above the gasoline boiling range methed feor catalytically converting the oily con=
may be converted to lower boiling gasoline con- 1; stituents in high boiling petroleum residuums
taining hydrocarbons upsen being subjected to withowut: the formation. of prohibitive amounts of
contact with a suitable solid porous. catalyst- at coke during such conversion.
temperatures of the order of 800° F. and upwards Axiothier object of this ifivention is the pron..
anﬁaaztgfs:uresgﬁsuféﬁ’vgﬁ?gﬁ 'agfggggsléen%ave ston oxta %ractlca,lkcontmuous ¢yelic process fof

¥ re, su 3 20 the catalytic cracking conversion of petroleum
begn limited to the eonversion of relatively light, residﬁﬁmg . 8 P
g:;in silégitsqngéigﬂsgaroc%r %;I;haégnfé‘sgc?etg??%?é A spevifie -object -gf this #vention is thé pro-

b : s Ok HAEC L isioh: of ‘& combination. petrolcum residuvm de-
asphalt containing stocks to cause the formation gépﬁa%ing» g?c@ivéﬁgo%e;roigg residuim de ‘
of excessive deposits of coky contaminants on the o5  THese and otfier objécts of this invention wilk
?gfril)ﬁfi W 2§hof§§roségs :3£g°ihzzeei‘°;%mli%§z beceie apparént fiom: the following discussion:

ovea. : : reavy: Cox ‘The proeésy of this mvention is breadly oné
?eegs(;follis’ \;’bhgls rsgeczfrtlfgewggiclilé%i eg?ro‘;if;cil;lirc: whtrein: the hydrocarbon feed Iraction bearing
to subj"ect séme high boiling petroleum feed asphalt and oily constitwents is contacted under
stocks (when available with a broad boiling 30" suitable sorption cofiditions with: a particie=form
ia?:an) to & preliminary tar scparation step pérous contact material which is suitable for
sepgrate an easily vaporizable fraction from a: isor.blpg th?.?’l,ly ?",?St.““e‘?f‘s- Of, thefeed In th.e_,
liquid fraction which bears the asphaltic con- ~ POYeS of the contact material while leaving sub-
stituents and to subject omly the vaporizable gs staniially unsorbed the asphaliic constituents of
fraction to catalytic cracking while discarding — i€ lquid feed. A substantial separation of un-
the liquid tar separator bottoms. Since this dis- ~ SOTPed asphaltic constituents from the contact
carded fraction may be made up of a large pro~  Materidl bearing sorbed oily constituents is thed
portion of valuable oily constituents and a  cff€cted. Theseparated contact material bearing
smaller proportion of asphaltic constituents, it 4 SOTPed oily constititents is then heated to a term-
is obvious that a large quantity of otherwise ac- perature suitable for effeciing thie desiréd con-
ceptable catalytic cracking feed stock is lost and  Version ¢f the sorbed cily constituents. ,
unavailable as such in the prior art tar separa- It Has Jong Been Known that when porous ad- |
tor eperation. When the crude residuum is not sorbents stuch as bauxites and ndfural and treated v
of such boiling range and. dees not contain sub- 45 clays are contacted. with liquid petroleum frac-
stantial amounts of vaporizabie gas oil, it has been tiozs, the asphaltic constituents may be adsorbed
considered in practice as being unsuitable as such on the elay dnd thus removed from the oily con-
for a cracking charge stock. 'THé problem is be- Stlltuents-. Such & process is commercially em-
coming increasingly serious due to the fact thatt  ployed for the decolorizing of mineral oils By pér~
relatively low boiling petroleuni crudes are be- 59 colation of the oils through clay-type adsorbents.
coming less plentiful and the crudes which dres  Theé present process is the opposite of the so=
most readily available are high boiling crudes in. «called pereolation and contact filtration processes:
which the oily constituents beil so high-as to pre- for oil refinihg in that, by the préesent process,
vent their separation from asphaltic constituents: it is the oily constituernt and. not the asphaltic
by distillation process without subjecting them. n5 constituent which iy sorbed: By the cotitact: a-
to temperatures at which undesirable thermal terial. Thi§ fundamental-difference migkes possi-
cracking and excessive coking océur. As a result, blg the eorfibifiation craeking process of this in-
in order to use such high boilihg stocks at all, it  vention and permits the elimingtion of the 48t
is necessary first to subject them to a prelitm- = phdlt miatérials Wwithout corifamination of the
inary thermal coking step to provide some lower’ 60 catalyst thereby. It has been found that porous

(CL 196—52)

2 ‘
bomng eily fractions for a subsequent catalytm
cracking operation. By=products from the cok-:
ing process are ‘a Heavy liquid cut which may
contain a substantial amount of oily constitu-
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contact materials, having a structure correspond-
ing to that of an inorganic oxide gel having a
substantially uniform porosity of low macropore
volume with an average pore diameter not ex-
ceeding about 125 angstrom units and a particle

4

It will be apparent from the ahove Table I that
when the gel type sorbent particles were greater
than 30 mesh size that even at relatively high
temperatures and long contact periods the oily
constituents of low viscosity and carbon residue

size preferably not smaller than about 30 mesh 5 were sorbed in the pores of the sorbent while the
for most cperations, have the ability to sorb the asphaltic constituents could be washed away with
oily constituents of a liquid hydrocarbon fraction a Suitable washing solvent, in this case benzol.
while leaving substantially unsorbed the asphal- On the other hand, in the case of sorbent parti-
tic constituents. Natural and treated clays and ¢ cles ranging from 30-60 mesh size, when the con-
bauxites such as are employed in oil filtering and tact period was 24 hours (Experiment 4) or even
decolorizing processes do not appear to have 2 hours (Experiment 7), the sorbent acted simi-
this property. The macropore volume of the lar to a normal filtering clay and preferentially
contact material employed in the present inven- adsorbed the asphaltic constituents. But when
tion should be relatively low so that the pore 15 the contact time was reduced to two minutes
volume is mostly that of micropores. In general, (Experiment 5), the 30~-60 mesh sorbent exhibited
the volume of macropores, that is, those ores a preference for the oily constituents over the as-
having radii larger than 100 angstrom units, phaltic constituents. When the particle size was
should constitute less than about 30 per cent of reduced below 60 mesh, the sorbent preferentially
the total pore volume and preferably 10 per cent gg adsorbed the asphaltic constituents even at very
or less. The measurement of pore size and pore low contact periods (Experiment 6).
size distribution in various porous materials is The effect of contact time and temperature is
discussed in detail by L. C. Drake and H. L, Ritter shown in Table II below in which the deasphalt-
in Industrial and Engineering Chemistry, Analy- ing results on an East Texas residuum having an
tical Edition, volume 17, pages 782-791, 1945. g5 original Saybolt Universal viscosity of 512 sec-
The methods described there :were essentially onds at 210° F, and a Ramshottom carbon resi-
htose employed in determining the bulk densi- due of 11.1. In this experiment a silica-~glumina
ties, . average pore diameters, and other pore gel type sorbent of 4-8 mesh size and 0.48 bulk
measurements of the adsorbents employed in the density was employed.
present invention. 30

The size of the sorbent particles employed in Table 11
the process of this invention is to some extent
dependent upon the variables involved in any Experiment No. 1123
particular application of the process. These im-
portant variables are time of contact between the g5 Sorption Zone Contact Time, Hrs.. 4| 4| 2
liquid asphalt bearing charge and the sorbent in ~ §orption Zone Contact Pemp, *F-.o.o—oooooo imy
the sorption zone, temperature in the sorption Ramsbottom Carbon Residue, per cent of sorbed
zone, viscosity of the liquid charge, and to a lesser oily constituents 1L9126}20
extent the ratio of liquid oil to sorbent charged
to the sorption zone. Increasing time of contact 49 In general it may be said that the particle
and increasing temperature result in a decrease size of the sorbent material particularly in the
in the efficiency of separation of asphaltic and case of inorganic oxide gel type sorbents should
oily constituents. Decreasing viscosity of the lig- be greater than about 60 mesh Tyler and prefer-
uid charge has the same efiect. On the other ably within the range about 0.022 to 1.0 inch
hand increasing temperature and decreasing vis- 45 average diameter. The best results may be ob-
cosity both result in more rapid sorption of the tained by limiting the sorbents within the range
liquid oily constituents by the sorbent. If the 0.03 to 0.20 inch average diameter and of reason-
ratio of sorbent to liquid charge is excessive some ably uniform size. If is pointed out, however,
loss in separation efficiency results. By proper that by proper control of the variables discussed
control of these variables some latitude in the 50 hereinabove and also of the average pore diaineter
average diameter of the sorbent employed may be of the sorbent, operation according to the method
provided. However, when the diameter of the of this invention may be obtained on sorbent par-
particles becomes too small, the sorbent preferen- ticles outside the size ranges given although the
tially adsorbs the asphaltic constituents from results will be less satisfactory. It is contem-
the liquid charge in the same manner as well 55 plated that in its broader aspects this invention
known oil filtering clays. This is shown in Table covers these latter operations as well as the
I below in which is tabulated the deasphalting re- operations within the specified preferred limits.
sults obtained on mid-continent residuums using The porosity of the gel particles employed in the
a silica-alumina gel type sorbent having a bulk process of this invention is of fundainental im-
density in the 4-8 mesh size range of about 0.7. 60 portance. The degree of porosity is generally re-

Table I

Experiment Number. 1 4 5 6 7 2 3
Charge Viseosity, 8. U. V. __________________ 116.9 | 116.9 | 8.8 | 81.8| 8.8] 818 34
Charge, Ramsbottom Carbon 2.3 2.3 2.3 2.3 5.1
Mesh Size of Sorbent (Tyler).._ - ________ 4-8 | 30-60 | 30-60 | 60-80 | 30-60 4-8 4-8
Sorption Zone Contact Time..__.___.__ 24 brs. |24 hrs. |2min. | 2min. | 2 hrs. {72 hrs. 4 hrs,
Sorption Zone Temperature, °F__ ... __ 150 150 150 150 150 7 275
Weight Ratio of Sorbent to Liguid Charge - 1 1 1 1 1 1 2.2
Properties of Oily Constituents Retained by

Sorbent: 8. U. V. @ 210° F. Sec. Ramsbottom

Carbon, Percent. .. 69.7 | 129.2 75.2 8.7 115.4 49.7 151

1.8 2.3 2 2.4

Properties of Materials Washed from Sorbent

Burface: 8. U. V. @ 210° F. Sec. Ramsbottom

Carbon, Percent. 164 | 100.1 | 859! 80.5| 76.0| 139.2 650

2.4 2.2 2.0 3.5 6.7




flected in-the: ,bulk::d'e'nsj,-t&: of-the gel.composite.- '
»i thelower: the bulk; density,. the greater..

used
being: the:degree-of porosity:: For the purposes.of
the:present process; parous sorbent particles Hav-
ing: bulk, densities- of-between -about-0.4: and 1.1

grams: per; cubic: centimeter are-preferred. The-

bulk: densities indicated correspond to an-average

pore:diameter of between: about: 20-and about:125.

angstrem:units. Preferably, the: sorbent used

will; have:a.bulk: density -between, about 6.6 and i«

about:0:8. gram per:cubic-centimeter.. Gel par-
ticles-having: a. bulk density greater than akout

0.8.have been: found fo-have excellent selectivity:

bul; peer sorbing: capacity, while particles with a
bulk:density:-less than about 0.6 have relatively
poor selectivity: However, since the selectivity of

the deasphalting process improves with a. decrease -
in-temperature, particles with a bulk density less
than: 0.8 would he satisfactory for deasphalting.
stocks: which; can be: processed at low tempera-. -y

tures.
The-degree-of -porosity of a synthetic inorganic

oxide gel will, in general, depend on. the condi--

tienswunderwhich it is prepared and:allowed to set
to:gelation.. A particularly convenient method of
preparing gel.particles used in the process of this

inyention is; described in U. 8. 2,384,948, issued

September-18,-1945, to Milton M, Marisic.. It-is

there -disclosed that spheroidal particles of: in-.

organic oxide gel may be prepared by mixing an
acidic: stream with: a stream of sodium silicate
and-allowing the -resulting sol to-be: ejected from
a nozzle into an.oil column; where the gel sets
in.the form.of bead-like spheroids: The result-
ing;gel: spheres; after -washing, drying and tem-
pering; were of: a size varying between about 4 and
about-20 mesh. The gel beads so-produced had a
buik -density of hetween about 0:4 and about- 1.1
and an -average- pore diameter. of between about
20rand; about 125 angstrom units. They proved
to.be.excellent selective absorbents for use in the
process:of this invention.

Likewisey; irragularly. shaped - porous: absorbent
fragments:or particles having the structure of in-
organic-oxide gels may be used. However, in gen-
eral, sphereidal particles-are to be preferred, since

attrition losses are then at a minimum and con- -

taminatien with, gel fines of the: asphalt-bearing
stock:is substantially eliminated.

In-general; siliceous gel particles will be useg
in.the process..of this invention; such as silica
gel-silica-alumina- gel, silica-zirconia gel, silica~-
thoria..gel- and the.like: - Porous sorptive silica
glasses:having a strueture approaching that of a
silicecus . gel-likewise are contemplated for use in
the process: described herein, it being necessary,
howsewer; :that. the porous glasses -employed have
an. average pore diameter less than about 125

angstrom units, and a macropore volume- of less -
60t

than. about 30 per cent of the total pore volume.,
The: size. of -the porous. glass particles: must also

be:.carefully controlled so-as to obtain prefer- -

ential sorption of -the oily constituents. Usually;
particles of less than 60 mesh size are undesir-
able.- It is- also: contemplated that within the
sceope. of this invention other porous materials:
not of the inorganic oxide gel composition which
have: structures- approaching that of a siliceous

gel-and-are within the above specified pore size

and. particle size limits may be employed within
the-scope of this invention:

Typical of the. porous: glasses used: are those:

described in Wi, 8. 2;106,744, issued February: 1,
1938, to.Hood et:al.

There it is-disclesed. that . a: .
silica-alkali-boric oxide glass:of suitable;composi=:

tion;is:prepared by a-fusion pracsss:: Heab treafs-
ment:of, this: glass: results .in; separation . of - the.:
glassinto. two;phases;.one phase is.kich-in alkali-: -
borig oxide.and is.soluble;in.acics; while-the other:
p . bhase;; which- is:inseoluble-in: acid, consists; of silica;.
withra:small amount, of -boric. oxide. . Extraction:..
of -this; heat treated: glass:with acid results inia.:.
porous-silica- glass- which: can.:be: employed as: a:.
porous:absorbent: separating medium-inaceord-
ance-withthe present inventions.

The:invention; may. be-most readily. understoed::
by: reference to: the:drawings, attached hereto -ofi:;
which:;-

Figure: 1 is:a 'schematic arrangement. of . the
5 Systemtof fhis.invention in-which some of the ap-; .

paratus; is shown: partially, in section;

Figure:2-isa similar-view of a:modified arrange-:
ment;:and,
Figure:3:is;a diagrammatic flow sketch of -still:
¢ anpther-modified:arrangement:,
Al of these:drawings are-highly diagrammatie:.
in :form:-:
Turning:now:-to: Figure: 1, for-a study: of:the:
proeess:of this invention, vessel.20-is o deasphalt~: -
5. ing chamber which may be of rectangular or-any;;
other: desired: cross-sectiong):, shape;: A. paxti
tiom: 24: across: the. upper section of  chamber:
defines :a.-solid:: inlet: surge: .chamber: 25 -in. it
upper end:: Tubes; 26:'depend from partition:
flow:.of confact: materigl: from chamber:25. ont
the: suzrface of the substantially: compart:contac
material column maintained:in:the: sorption:sec
tion:28; of the deasphalting vessel: Particle:form:
contact-material-having: a catalytic: activity: fo
5, the - desired: ‘conversion: and. being ;suitable. fon::
sorbing the: oily constituents -of a liguid;:feed::
while leaving: substantially. unsorbed the:asphait:
congstituents thereof is:cooled to a.suitable:femnis: -
perature:in hopper. 29 positioned above:vessel: 20:-
and: them: passed via conduit 2{ into; vessel 20:to0.:.
keep replenished: the column of such material- in:
section:28 of'vessel:28. A hydrocarbon feed:stoek::
which: - eontains: both asphaltic' and..oily: con-:
stituents, for example; a heavy petroleum resid-:-
um fraction or.a tar- separator bottoms: fraction;; .
is introduced intor chamber 20 from manifold 0
viar headers: 1 I, closed on their-ends, which ex= -
tend. -into space -30: and ‘nozzles: 12: which are::
spaced along.headers: {f. The:liquid charge dis= .
~tribubes-itself: over the surface 27T of the. contact::
material column:  and - percolates: downwardly:.
within: the column, whereby the oily constituents:
become sorbed: in: the ports of the contact mate-
rial and -the. asphalt constituents remain. sub= -
. stantially unsorbed... The:contact-materialbear--
ing sorbed oily.constituents. and: the unsorbed::
liguid: are-withdrawn together from: the. bottom:
of vessel- 28 through: -duct 22 at a. suitable rate:-
controlled by: the: valve 3. .

The:mixed-liquid and: solid material are direct-:
ed by duct. 22 .onto:an endless foraminous mov-. -
ing-belt. 14 supported over: horizontally: spaced. -
pulleys 15: and- 1§;;the latter of which: is rotated::
by means; of drive motor-i1. . The drain duct 22"
5.and valve: 3| therein may- extend horizontally:
substantially:the widtly of belt. {4 so as. to uni-
formly:distribute:solid material and: liquid across:
the belt:: Suitable guards: (not- shown). may. be.-
provided: within-chamber 35 along the opposite:
sides:-of ‘the- belt ‘4. to. . prevent solid particles::
from: falling: off; thie .sides. - A drain. pan: I8 is::
supported on. its: opposite :sides: from:.the: -wall -
of chamber 385: between the pulleys (5 and (6§ -
and-below:the:belt 14 so-as.to receive liquid: which:
76 drains: .therethrough. The: drained: liguid: conw: -

30:

49;

45:

L
Lt

70
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7

faining the asphalt constituents is withdrawn
from pan 8 via conduit 19 to the asphalt receiv-
er 32. Entrained solid fines may be removed
from the boftom of receiver 32 by means of out-
let 33 and asphalt may be withdrawn via con-
duit 34 to pump 36. The asphalt containing
liquid then may be entirely pumped from the
system via conduits 87 and 38 or in part recycled
via, conduits 37 and 39 to inlet manifold 10 feed-
ing the deasphalting chamber. In some opera-
tions such recycling is desirable in order to re-
duce the amount of oily material in the finally
discarded asphalt constituents to a minimum.

The contact material is carried along on belt
14 in the direction of the flow arrows and the
contact material from which most of the un-
sorbed liquid has been separated by draining is
discharged from the belt {4 onto the washing
chamber 48. The chamber 40 communicates on
its lower end with the boot section of a bucket
elevator 43. In elevator 43 buckets 44 having
perforated bottoms are moved upwardly and
downwardly on endless chain 45 so as to trans-
fer the washed contact material from the eleva-
tor boot section upwardly to duct 2359 feeding
supply hopper 48 which in turn feeds the hydro-
carbon convertor 47. The bottoms of the eleva-
tor buckets 44 are perforated, the perforations
being of such size as to retain the contact mate-~
rial particles while permitting liquid to pass
therethrough. The elevator casing is inclined
and the buckets are so shaped that liquid which
drains from any given upwardly moving bucket
does not fall into the bucket moving upwardly
therebelow, but is delivered back to the elevator
boot section. A suitable washing solvent such
as a naphtha, kerosene, benzol or light gas oil
fraction may be introduced from an outside
source through conduit 42 into conduit 48
through which it passes into the elevator boot
section. The solvent passes from the elevator
boot section into the lower section of chamber
40 via passage 48 and then passes upwardly
through the washing chamber to be withdrawn
from the upper portion thereof through conduit
50 to a washing solvent receiver 51. Baffles £2
provide a zig-zag passage in chamber 40 through
which the contact material passes as it descends
through the bath of upwardly moving washing
solvent. The solid particles are in this manner
subjected to a quick wash under conditions 3o
controlled as to accomplish the removal of
asphalt confaining liquid adhering to the outer
surfaces oi the contact material particles with-
out substantial separation of the sorbed oily con-
stituents from the contact material. A rela-
tively small amount of washing solvent may also
be sorbed by the contact material during the
washing operation. The washed contact mate-
rial may thus contain a substantial amount of
sorbed oily constituents from the original feed,
a relatively small amount of washing solvent
(and in some cases practically no washing sol-
vent) and in some instances small amounts of
asphalt constituents from the feed. It should
be understood that while the gel type contact
material particles of the type deseribed have the
unusual characteristic of sorbing oily constitu-
ents rather than asphalt constituents from high
boiling feeds, nevertheless, in the case of some
feed fractions the gel type catalyst will also sorb
relatively small amounts of asphalt materials.
It has been found that this relatively small
amount of sorbed asphaltic materials will not
increase the coke deposits on the catalyst to

10
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prohibitive levels. It should be uniderstood that
in claiming this invention in the expressions
“while leaving the asphalt constituents substan-
tially unsorbed”; or contact material suitable
for sorbing “substantially only the oily con-
stituents of the liquid feed” and in like expres-
sions the word “substantially” is intended to allow
for these relatively small amounts of asphalt
constituents which may in some operations be
sorbed along with the much larger amount of
oily constituents in the contact material pores.

The washed contact material bearing sorbed
oily constituents may be passed from the con-
vertor supply hopper 46 into the upper end of
convertor 81 as a substantially compact, elon-
gated gravity feed leg flowing downwardly in
conduit 55. Within the upper section of con-
vertor 41 o horizontal partition 5§ is positioned
50 as to define a seal chamber 57 in the upper end
of the convertor. It is into this seal chamber 57
that the contact material feed is delivered.

A suitable inert seal gas such as steam or flue
gas may be introduced into seal chamber 57 at -
a rate sufficient to maintain a gaseous pressure
therein above that in the conversion section of
vessel 87. Conduit 139, daphragm valve 131 and
differential pressure control instrument 132 are
provided for this purpose. A plurality of uni-
formly spaced vertical conduits 58 serve as a
passage for solid flow from seal chamber 57 onto
the column §3 of contact material maintained
in a lower section of the convertor. A second
partition 60 posit'oned near and above the lower
ends of conduits 58 provides a chamber 61 sur-
rounding the conduits 58 and within the vessel
47 which chamber is sealed from the seal cham-
her 57 and from the column of contact material
59 by partitions 55 and §0 respectively. An inlet
conduit 62 for hot regenerated contact material
extends into the upper sect'on of chamber 61 and
an outlet conduit 83 for discharge of that con-
tact material is connected into partition 68. A
packing gland 65 is provided to permit expan-
sion of conduit 63 through the wall of vessel 47
while preventing the escape of vapor. The parti- -
tion 86 may be of such shape as to form a tapered
bottom for chamber 6! so that contact material
may be easily withdrawn therefrom via conduit
83. The arrangement is such that the relatively
ccol contact material bearing sorbed oily con-
stituents which cnters seal chamber 57 and then
passes downwardly through conduits 58 may be
heated by indirect heat transfer with g hot regen-
erated contact material which is introduced into
chamber €61 through conduit 62 and withdrawn
through conduit 82 at a rate controlled by valve
66. The regenerated contact material is thereby
partially cooled and is transferred by means of
a suitable conveyor 67 to the combined hopper
and cooler 29 from which it passes into the deas-
phalting chamber 20 as the contact material sup-
ply thereto. The regenerated contact material in
hopper 29 is cooled to a temperature suitable for
its introduction into deasphalting chamber 28
by means of a suitable heat exchange flu:d intro-
duced at 68 and removed at 69. If desired, heat
transfer tubes may be provided in both hoppers
29 and 48; and the heat exchange fluid with-
drawn from the heat transfer tubes in hopper 29
via conduit 69 may be introduced into the tubes
in hopper 4§ through conduit 10. The heat re-
covered from the final cooling of the regenerated
contact material may thereby be utilized for par-
tially heating the cooler, oily constituent bearing
contact material in hopper 46. The heat ex~ -
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‘change fluid, welieved of its ‘heat in hopper:46
“may -be swithdrawn ‘from the tubes. therein
through -conduit’ 7 and-réintroduced into ‘the
tubes in hopper 29 through condiiit68. : A pump
92 may -be provided to cyclically :circulate ‘the
‘heat exchange fluid and ‘an exc¢hanger 13 ‘may
“be provided to-permit any heat adjustments that
“may be required by the desired contact material
outlet temperature from hoppers 29 and 48. "Heat
may either be adlded or-withdrawn by means of
‘exchanger 78 as-the particular operation involved
requires. ‘Considering again the‘convertor 471, the
-partially heated oil -bearing -contact ‘material
from -conduits 58 repienishes the:-columm 59 gfid
is finally heated to a temperature “suitable-for
effecting the desired conversion’of the sorbed oily
constituents by ‘means ‘of heat supplied by-indi-
rect heat transfer: with a suitable heat exchange
fluid passing through the heat transfer:tubes 75.
The tubss 75 extend 'in-spaced rows horizontally
across vessel ‘47 below' the-lower ends-of ‘conduits
58 and.are provided with attached fins 74 to’en-
hance ‘their surface -area for heat ‘tramsfer. -‘An
“inlet manifold ‘box T6:-is provided-on one side ‘of
“the vessel to supply heat exchange fluid to-‘the
tubes 15 and an outlet -manifold box 717 ispro-
vided on‘the ‘oppositeside of vessel 47, “ Heat ex-
change fluid enters box 76 through inlet conduit
18 ‘and leaves box T7-through conduit ‘19. - Any

suitable heat exchange fluid such as superheated g

steam, flue ‘gas or molten-metallic-alloys, lead or
inorganic salts, ‘etc. may -be-employed. - As will'be
shown hereinafter a preferable source of the heat
“is“the contact mater al regenerator. After being
‘heated to -a suitable -conversion temperature the
‘oily constituents are catalytically converted to the
~desired gaseous products ‘which -are withdrawn
from the lower section “of-vessel 47 by means ‘of
sspaced rows of inverted collecting troughs-88 and
88" provided with outlet ‘pipes 81 and ‘81’. 'The
pipes 81 and 81’ connect into manifolds 82 and 82°
respectively from which the-gaseous products are
‘withdrawn through conduits 83 and 83’ respec-
‘tively ‘which merge into a single outlet:conduit
"84. Valves 85 and ‘8¢ are provided on ‘conduits
83 and 83’ respectively to permit control:of the
amount 'of ‘the rate ‘of ‘gas withdrawal -at each
level-of collectors. " In the lower section of vessel
‘47, there are provided two horizontal; vertically
.spaced partitions 88 -and-88. - A plurality ‘of uni-
“formly distributed tubes:80 depend from parti-
‘tion 83 and o smaller plurality:of orifices 91 are
provided in partition 89. ~The orifices 91 are hori~
zontally offset with respect to tubes 98 so as.to

.proportionately receive streams of contact mate- 5

rial therefrom angd to cause them to merge into
a smaller plurality of streams which in. furn
merge .into g single outlet stream in. outlet con-
duit 93. The arrangement.is such.as to provide
for uniform withdrawal of contact material from
all portions of the horizontal .eross.sectional drea
of vessel &7 through the .outiet 83.  This.arrange-
ment is fully deséribed and . claimed .in . United
‘States -applicition Serial Number.-473,861, filed
Jdanuary 28, 1943 in which the present applicant
was one of the gpplicants,-and.which issued as
-Patent. No. 2,412,136 on December-3, 1946.

A suitable purge.gas such as steam or.flue gas
‘may be introduced into the lower section.of vessel
‘47 through conduit . 135.in .order 4o purge -the
outflowing used. .contact material- substantially
.free of. the Jower hoiling.conversion products.

. Tt will-be noted that.in the operation -described
thus far the.inorganic.gel.type .contact material
;particles- serve.the  dual.function. of. serving -as
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‘an unusual sorbent permitting separation iof:as-
“phaltic constituents from the' oily -constituents
~of the original feed fraction and :glso as a-cata-

lyst to promote the conversion of the oily-con-

stituents in vessel 41 once a.suitable: conversien
‘temperature has been reached.

The used contact material whieh is Wlthdrawn

“from -vessel ‘41, substantiglly: separately - -of “the -

gaseous ‘conversion products, through conduit 93 -
and throttle 'valve 94 thereon has lost.a:sib=

“stantial ‘part ‘of “its ‘catdlytic effectivenessiidue
‘to deposition - of :‘a ‘carbonaceous . contaminart
~thereon. "The ‘used -contact “material <is, there-
fore, transferred by :conveyor 85 to- chute:§6
‘feeding the regenerator 97.

A surge ‘¢hamber
98 is provided in the upper:end ‘of regenerator
87 to recéive the used -contdct material. “The
regenerator shown~in"Figure 1is ‘of the multi-

stage variety which: is desceribed:and claimed: ‘in
‘application Serial Numhsr 447,432, filed *
“United States Patent Office’ June ‘17, "1942
-apblication Serial’ Number 447433, filed:in %
“United ‘ States Patent Office’ June 17, 194
“which applications the ‘present applicant“is- one

of the applicants,  and-which ‘issued -gs ~'Pateﬁt
Nos. 2,417,399 and 2,436,780, respectively. “In

“general the regenerator 97 is d1v1ded into;a ver-
‘tical series-of -alternating burmng and cooling
“stages.
and separate gas outlets 1 04<10T ’inclﬂsive’spa;c'«_—:jd
~vertically ‘from ‘the inlets, -are provided for-the
‘burning stages. "The gas-inlets are supplie

Separate gas inlets 99,180, 101 and 192

& combustion supporting ‘gas such-as-oxygen; ‘i
or mixtures of ‘air and flue gas, from inlet mani-

fold 108. Flue gas -passes from the burning
-stages through outlets ‘104—<107 znd “is-mztii-
‘folded into -outlet flue 169,
‘or-coils“may be suitably spaced within ‘the .cool-
“ing ‘stages. "
‘and-pipes 11(are outlets therefrom. ‘ The intet

‘Heat transfer-tubes
‘Pipes ‘L10 -are ‘inlets to these “tiibes

pipes 110 -connect -into "an inlet “manifold 112
and the-outlet pipes connect into an:outlet mani-
As ‘pointed out ‘hereinabove “the ‘ex-
cess heatreleased by ‘burning' the “carbonacecus

‘econtaminant from  the ‘contact material may *be
-carried ‘by a suitable heat exchange fluid pass-

ing “from -outlet manifold 13 through -conduit
114 and steam drum (15 ‘into-conduit “T8 -and

the ‘manifold ‘box -16 ‘supplying. the heat transfer

tubes ‘15 “in -converter "471. “The_heat ‘exchange
fluid after giving up its heat to the contact ma-

‘terial in vessel ‘41 may then pass via manifold

box 11, -conduit 19, pump (1T -and conduit “T8
into the mlét ‘manifold 142 which supplies ‘the
heat transfer tubes in the .regenerator cooling
stages through pipes 118. Any excess hegt lib-

erated . by the contaminant burning .over “that
required for the final. heating of. the..contact

material and .oily constituents in convertor: A1
may .be .removed by the. evaporation..of . water

to provide high. pressure. steam.in drum. (15.
.The heat exchange fluid . may take any.-of a num-

Jber .of forms.such as a suitable .gas-under.pres-

.sure .or. . fused. metallic .oxides or.:mixtures .of
i3 -certain fused.inorganic.salts.

-Hot:regenerated- contact material-is: withdrawn
from. the lower end of regenerator -81 through

outlet (18 at the-desired .rate. as contrelled by

throttle walve 120, The hot regenerated -con-
tact material .is -then transferred. by.-conveyor

121 .to-hopper 122 from which .it.passes: via con-

duit .62 .into -the .chamber 81 in wvessel A7, -:As
deseribed . hereinabove.the regenerated :contact

-material is -partially. cooled rin ‘chamber. 6 i::by

indirect ..heat - transfer . with- coeler -oil: :bearing
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-contact material flowing within tubes 58, and
is then passed to hopper 29 where it is finally
cooled to a temperature at which it may be re-
.used in the deasphalting operation. It will be
noted that by virtue of heat exchange between
the contact material in chamber 61 and that in
conduits 58 and by virtue of the exchange of
the heat between the contact material in hop-
pers 28 and 46 as described hereinabove, a large
portion of the heat removed from the hot re-
-generated contact material to adapt it for the
deasphalting operation is recovered and used for
preheating the contact material to a temperature
suitable for conversion of the oily constituents.
Moreover, any residual heat required for the
heating of the oily constituent bearing contact
‘material is obtained from the contaminant com-
bustion reaction and transferred to the contact
‘material by a heat exchange fluid passing
-through heat transfer tubes 75. It will he under-
‘stood that the heat thus obtained from the con-
taminant burning not only serves to raise the
-contact material and oil temperature in vessel
47 but also serves to supply the endothermic re~
.action heat required for the conversion of the
oily constituents to the desired products.

Considering again the gaseous products ob-
tained from convertor 47 it is pointed out that
the term “gaseous” as used herein in describ-
ing and in claiming this invention is intended
in the sense of covering materials which are in
.the gaseous phase under the particular oper-
.ating conditions involved regardless of the nor-
mal phase of those materials under atmospheric
conditions. For example, gaseous conversion
products leaving the convertor through conduit
84 at a temperature of the order of 800° F. to
950° F. and say 10 pounds gauge pressure may
exist substantially entirely in the gaseous phase
under these conditions although gasoline, gas
0il and heavy fuel oil constituents may be pres-
ent which are ordinarily liquids under atmos-
pheric conditions. The gaseous conversion prod-
ucts are directed by conduit 84 into a fractionator
136 which may be of the .type conventionally
used for this purpose. A heavy cycle or fuel oil
fraction may be withdrawn from the bottom of
the fractionator 136 through conduit 137. The
_fuel oil may be pumped by pump {38 through
conduit 139 and through exchanger {48 whereby
it is cooled. The cooled fuel oil may be with-
drawn from the system or it may be recycled as
part of the heavy liquid hydrocarbon feed to
the deasphalting chamber 20. Gasoline and light
products may be withdrawn from the top of
fractionator 135 through conduit {4{ through
which it passes to condenser {42. Part of the
condensed material may be refluxed via pipes 143
and 186 and part withdrawn via pipes 143 and
144 in order to be further treated and fraction-

ated to provide a finished gasoline product. An 6t

intermediate boiling fraction or a light cycle oil
boiling, for example, within the broad range
about 400° F. to 800° F. may be withdrawn from
an intermediate point along the fractionator {36
via conduit [67. This cycle oil may be pumped
by pump (45 through conduit 168 to exchanger
146 wherein it is partially cooled. All or a por-
tion of the cycle oil may then be withdrawn
from the system through conduit {471. It has
been found desirable to employ at least a por-
tion of this cycle oil as the washing solvent for
‘washing asphaltic material from the outer sur-
Tace of the contact material particles in wash-
ing chamber 40. In case of such operation the
cycle oil from exchanger {46 passes via conduit
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148 through cooler {49, wherein it is adjusted
to a suitable temperature for the washing oper~
ation and then into the boot section of elevator
43 via conduit 48. The cycle oil may entirely
replace or merely supplement washing solvent
from an external source introduced via conduit
42. The used washing solvent collected in re-
ceiver 51 may be passed therefrom through
conduit {58 to pump 15{ and then via conduit
152 through exchangers {46 and (49 into a suit-
able solvent fractionator 153. In exchangers
145 and 140 the solvent is vaporized and heated
to a suitable flash temperature for introduction
into the fractionator 153. In fractionator 183
the washing solvent (i. e. cyele oil) is distilled
from the asphaltic and high boiling material
removed from the contact material in chamber
40. The asphalt containing liquid is withdrawn
from the bottom of fractionator {53 through
conduit 164 and the recovered solvent vapor is
withdrawn from the top of fractionator 153
through conduit 154. The cycle oil vapors are
condensed in condenser {55 and passed to pump
t66. The condensate may in part be pumped
through conduits 157 and 158 back to tower 153
as reflux, and part through conduits 157 and
159 to an outside storage. Alternatively part
of the condensate may be passed through con-

- duits 187 and 168 to conduit (48 to be reused

as washing solvent.

Alternatively in some operations, the fraction-
ator 133 may be eliminated and the used wash-
ing solvent containing asphaltic constituents
may be withdrawn from the system through
conduit 162 to be employed as a cutting stock
in preparing refinery fuel blends and the like.
This latter alternative is particularly feasible
when a cycle gas oil is employed as the washing
solvent. On the other hand, when an outside
solvent such as a naphtha fraction is employed
as the washing solvent, it is usually desirable
to recover the solvent by fractionation.

‘While the system described hereinabove is one
of the preferred forms of this invention, it should
be understood that the various elements mak-

> ing up the particular combined system described

are shown in highly diagrammatic form in Fig-
ure 1 and that the invention is not intended to
be limited to the particular detailed construec-
tion of the various elements as shown. For ex-
ample, while it is preferred to percolate the liquid
charge downwardly through a column of the
gel particles in the deasphalting chamber, never-
theless it is contemplated that within the scope
of this invention the contacting of the gel par-
ticles and the liguid charge may be accomplished
in a number of other ways and any method which
permits the desired contacting is considered to
be within the scope of this invention. For ex-
ample, the liquid charge and the gel particles
might be merely charged to a batch type mixer
provided with suitable mechanical mixing de-
vices and after suitable mixing has been ac-
complished, the material may then be discharged
from the mixer to a suitable liquid solid sep-
arator. Likewise, other methods and apparatus
than that described hereinabove may be em-
ployed to effect separation of unsorbed liquid
material from the contact material bearing
sorbed oily constituents. For example, a rotary
type filter provided with suitable means for ac-
complishing both filtering off of unsorbed liquid
and washing of the contact material may be
employed. In some. operations the washing step
may be eliminated entirely and the combination
of draining and purging of the contact material
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swith e sultablerpurging ;gas: nray ‘be relied :upon
ko cseparate -the contact material from unsorbed
“rgisphalt containing ' liquid...”Moreover, while.:in
-ithe :system described -hereinabove “the ~washed

«ccontact -material-was :partiglly heated and then:

vreharged’ through g gravity feed -leg to: the con-
wwyerbor, it is contemplated that "the ‘preliminary
spartial heating:step ‘may be eliminated:-and :all
2rof ':#the” heating ~accomplished - within. “the “con-

wryertor. Also.suitable forced feed devices may be:jo-fecreases. | The' desirable “sorption temperature

zsubstituted for “the ‘gravity ‘feed legin less:pre-
riferred -forms of “the-invention -as means of in~
rotroducing “thecontact material bearing sorbed
s7oily -constituents :into "the convertor. It isralso
eontemplated thdatthe convertor-and regenerator
~eonstruction “may:hematerially - different ~from
that shownin ‘Figure 1. -Other-suitable ‘means
Lfor..removal-of ‘gaseous products *from- the con-
rzversion zone mayibe employed where-desired-and

~iinssomeoperations: ‘the contact mmaterial -and:-gqh

eonversion products may bewithdrawn together
=mnd fthen separated. The regenerator ‘may. be
=1of «the single rstage ~type:zand.glso-of the other
~rhypes. which will “be described hereinafter, 'if

sdesired. i v
8ince sthe “inorganic oxide; gel -type =contact

smaterial sinvolved . is -preferably substantially ~of
30 meshrsize. and: larger: it -i§'more -practical-and
wflesirable:in- order to-prevent-undue attrition of

zthe contact:material :to-handle:the contact ma-~:

+iterial -as-arsubstantially -compact moving :bed-or
<eolumn tin the:convertor-and regenerator .and to
sconvey:it between - vessels-by: ‘continuous” bucket
z8levators. However,within:the broader scope:of
zthisinvention st :is-contemplated: that .the con-
sbact material -may move insuspension:in-a suit-
#able:gaseous-stream:or:asa fluidized mass with-
sinthesconversion:and. regeneration-vessels;: and
Jthat mreans cother :than bucket ‘elevators :may ‘be
=embloyed . for transferring :the-contact :material
zfrom one ;zone-to-another, - It is further -con-
wtemplated  that -~within “its™ broader. scope: the
»method of this invention may invelve g substan-
stially “in-situiprocess” wherein the:contact ma-

-terial 'remains 'permanently. in ‘one ‘or -more ‘ves-

.zsels. For .example,-the deasphalting; draining,
»washing, heating: conversion and-catalyst regen-
seration.and .cooling steps.may be conducted -in
sproper eycle fin-a-single:chamber. in -which the
-iconbact material particles remain as a-fixed bed.
—A-batch type operation wherein-the:contact -ma-
<terial is moved periodically; batchwise from zone
o zZone is ralso ‘contemplated. It -should -also
‘be understood that within-the-scope of:-this in-
~wention- it is-contemplated -that the contact ma-
».terial bearing-sorbed - oily-constituents -after.sep-
-aration of unsorbed liquid -may be.heated to: the
stemperature suitable .for -effecting. the .desired
.eonversion of -the oily -constituents- either by-in-
;direct or by direct ‘heat- transfer with suitable
~fluid heat. exchange mediums, by-indirect heat
.transfer from..a -hot particle .form -solid which
:may.or.may.not-be regenerated.contact material
3 <and by the mixing of .hot particles .of .substan-
“tially dnert heat.carrying material with the-oily
-constituent bearing-.contact material.

It will be understood that the desirable:condi-
L “tions of operation during the deasphalting, wash-
~ing, conversion and catalyst regensration and
‘gooling “steps will vary depending upon the par-

‘version reaction involved.and fhe particular con-
~version-products desired. - Certdin.general condi-
““tions of operation must, however, be cbserved. . As
“regards the deasphalting opsrations.the tempera-

“ture at which the sorption of 6ily constituents by
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“theparticle-form:gel'type contactmaterialis con-
stuctedsshiould.be High enough to give the oil stif-
“tficient fluidity to:permit rapid sorption of the
-oily ‘constituents but low -encugh to permit -the

.---contact :material o function selectively. The
smmaximumitemperature maintained -in the sorp-
{tiontzone is dependent on the viscosity of the
tsstock "being tregted. The 'sorption of oily eon-
-:gbituents ‘hecomes :less ‘selective “as ‘the viscosity

-ihastbeentound tovary from:below room tempera-
“iture to about t500° F. depending on the’ liquid
~Hraction dreated. 'Thetemperature of the hydro-
~rgarbon liguid: ¢harged into the sorption zone-and
“the contgct material supplied thereinto should be
~peth:adjusted ~to provide the 'desired sorption
~temperature. ¢ The contact material should not
~ibe permitted to -contact the :asphalt containing
Tguid feed at temperature-at which substantial
Hthermal cooking of the liquid fraction would take
“‘plage, " This-means that in general the contact
~material should be cooled in hopper 29 of Figure 1
1fgr example;:to a ‘temperature which is at least
““hBelow about:750° . The pressure. in the sorp-
ition zone may. conveniently be within the order
-gf-atmospheric to:50# per square'inch. Theresi-
“idenne\time of ‘the contact material within section
728 0f chamber 28, i.-e. the sorption zone, may
iyaryfrom sghout 1-10 hours depending upon ‘the
uid ‘fraction-involved, the temperature @nd the
Htio of the contaect material to the:liquid ehiarge.
In- myany  operations it is desirable tocontrol
““the -residence ‘time- of *the contact materiilin
:chamber ‘29 by means of valve 31 -such:-as will
spermit -substantial:saturation of ‘the contact ma-
=terial with sorbed -oily constituents. )
The ratio ¢f contact material to liglid charge
“to the -deasphialting -chaixiber "may vary ‘from
~about 0:6'to"20 parts by ‘weight of contact mate-

30

‘rigl-per *part:-of louid asphalt bearing -charge
““gnd preferably from about 2 to 6 parts of coh-
et material per part of liguid charge.
"Ths amount of solvent employed in the wash-
ing operation may vary depending upon the char-
aeteristics ‘of the "solvent ‘and- of the unsorbed
liquid inveolved. In general the contact material
washing should be a relatively “quick wash” so
‘controlled as to prevent removal by the solvent
of ‘substantial amounts of sorbed oily constituents
from the contact material. The amount of sol-
“vent employed may be of the order of 0.25 to 2.0
““volumes of solvent per volume of contact material.
“In some operations the purging step following
“the washing step may be omitted but when this
stepis employed the purging gas employed should
‘be a.gas.which is not apt to .cause oxidation of
the oily constituents during the conversion, un-
Jess-0f course, the conversion process invelved
Jis a partial oxidation process. Steam, nitrogen,
flue gas and low molecular-weight hydrocarbon
gasses are suitable purging gases for most opera-
Jtions. .
When the contact material bearing sorbed.oily

constituents. is partially heated before introduc-
‘tion to'the conversion zone as shown. in Figure.l,
it should be heated only to a temperature which
is substantially below the desired.conversion tem-
. perature.” Usually a temperature of the order of
TME0°TP, is the maximum temperature to which
the contact material should be heated in hopper
&8 .of WPigure 1. . As has been pointed .out,.the
.conttact material introduced to chamber 28 should
“be kelow about 750° F. so that regenerated .con-
“tact.material in hopper 28 of Pigure 1.should be
cooled to a level at least below about '750° P,
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The operating conditions within the convertor
47 will vary depending upon the activity of the
catalyst employed, the particular petroleum
charge involved, the reaction involved and the
products desired. In general it has been found
desirable to maintain the pressures within a range
varying from sub-atmospheric to about 200
pounds per square inch. Pressures of the order
of 5 te 50 pounds per square inch gauge are pre~
ferred. The temperature for the conversion for
cracking operations may vary from about 750° F.
to 1100° F., temperatures of the order of 850 to
1000° F. being preferred where gasoline is the de-
sired product. Where non-condensible gases are

-the principal desired product somewhat higher

temperatures may be employed. The ratio of
contact material to hydrocarbon throughput may
vary from about 1.0 to 40 parts by weight of con-
tact material per part of hydrocarbon charge.
In the operation of the system shown in Figure
1, the contact material bearing oily constituents
may be heated to a temperature just below the
desirad conversion temperature by the time it
discharges from conduits 58 and is then heated

- by means of tubes 15 to a temperature sufficient-

1y above the desired average conversion tempera-
ture to supply the endothermic heat of hydrocar-
bon conversion and to insure the desired average
conversion temperature. For example, contact
material heated to about 400° P. in hopper 46 may
be further heated to about 800° F. by the time it
reaches the column 59 in convertor 47, whereupon
it may be heated by tubes 75 to about 950° F. The
contact material may then cool to about 850° F.
before reaching the discharge conduit 83 there-
by giving an average conversion temperature of
about 900° F.

In alternative operations, the heat transfer
effected from chamber 6{ may be sufficient, in
combination with partial preheating in hopper 46
to provide all the contact material heating re-
quired in which case the tubes 75 may be omitted.

In still another alternative operation the tubes
15 may be so spaced and positioned as to provide
indirect heat transfer all along the length of the
conversion zone so as to permit maintenance of
the contact material substantially at the desired
conversion temperature all during the conversion
of the oily constituents. In a preferred form of
this alternative operation the regeneration and
conversion zones may themselves be positioned
in intimate heat transfer relationship with each
other along their lengths so as to permit heat
transfer from the moving catalyst undergoing
regeneration through the walls of the regenera-
tion zone into the reaction zone. In this man-
ner, the heat of hydrocarbon conversion is sup-
plied directly from the regeneration zone and the
catalyst in the regeneration zone is cooled suf-
ficiently to prevent its temperature from rising
to heat damaging levels.

In the contact material regenerator, pressures
of the order of atmospheric to about 180 pounds
per square inch may be employed, pressures
around atmospheric being preferred. The con-

- tact material temperature should be controlled

below a heat damaging level by removal of heat
therefrom during the course of the contaminant
burning. The heat damaging level is that level
at which and above which the contact material
suffers permanent loss in catalytic effectiveness
for the conversion involved or loss in sorptive
efficiency. The heat damaging temperature may
vary from temperatures above about 1150° F. to

" temperatures above about 1450° P. depending
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upon the particular gel type catalyst involved.

A modified system for conducting the process
of this invention is shown in Figure 2. Many
of the elements in Figures 1 and 2 are substan-
tially identical and these elements bear like nu-
merals in both drawings and need not be further
discussed in detail. In the arrangement shown
in Figure 2 the deasphalting, draining, washing
and purging steps are all conducted within a
single vessel 288. A partition 28! across the
upper section of the vesesl 289 provides in the
upper end thereof a contact material surge
chamber 202 into which regenerated contact
material is introduced at a suitable temperature
through conduit 293. A conduit 2064 depending
from partition 20§ serves as a passageway for
contact material from surge chamber 202 into
sorption zone 285, and also to provide a liquid
distributing space 288 above the contact material
column in zone 288. High boiling liquid hydro-
carbon charge containing asphaltic and oily con-
stituents is fed through conduit 287 into space
2088 at a sufficient rate to maintain a pool of
liguid therein over the surface of the contact
material column. The liguid percolates down-
wardly through the column of downwardly mov-
ing gel type contact material particles in zone
295 whereby the oily constituents are sorbed and
the asphalt constituents remain unsorbed. The
liquid containing asphalt constituents upon
reaching the lower section of zone 205 drains
off from the contact material through the open-
ings 208 in partition 208. The partition 209 is
adapted to retain and direct the contact material
flow from zone 205 into a central portion of the
horizontal cross section of vessel 208 so as to
provide between the partition and the vessel wall
a liquid collecting space 248 from which solid
flow is excluded. Downwardly sloping drip baf-
fles 211 are connected along the outer side of
partition 288 below the openings 208. A second
bafle structure 212 which may be in the form
of a hollow cylinder closed on top and bottom
is positioned centrally within the passage for
solid flow 213 defined by partition 209 so as to
cause the solid to flow fhrough an annular pas-
sageway between the baffle structure 212 and
partition 289. Openings 2{4 also adapted to
permit passage of gas or liquid therethrough
while preventing solid flow therethrough are
provided in the vertical walls of baffle structure
212. A suitable purge gas such as steam or flue
gas is introduced into the distributing space 215
provided by structure 212 through conduit 21{6.
This purge gas passes horizontally across the
contact material column within passage 213 and
through the openings 288 in partition 209 thereby
serving to sweep unsorbed liquid from the con-
tact material into collecting space 210, The
purging gas may be withdrawn from space 210
through conduit 218 near its upper end and the
drained liquid containing asphalt constituents
may be withdrawn from collecting space 2i8
through conduit 2{9 near its lower end to the
asphalt receiver 32, Horizontal partitions 221
and vertical foraminate baffle 229 which may be
cylindrical in form provide helow the draining
section in vessel 208 a washing and purging
section. The bafile 220 serves to define within
the lower section of vessel 47 and within the
central portion of ifs horizontal cross-section a
passage for solid flow 222, and an outer collecting
space 223. Vertically spaced baffle arrangements
224 and 225, similar in construction to baffle
structure 212 provide a washing solvent distri-
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buting zone 226 and a purge gas distributing
zone 227 respectively centrally and longitudinally
disposed of the passage 222, Washing solvent
is introduced into zone 226 through conduit 228
-and passes horizontally across the solid column
and then through the openings in partition 220
into the collecting space 223. Purge gas is intro-
duced into zone 227 through conduit 229 and then
passes horizontally across the contact material
column and through the openings in partition
228 into the collecting space 223. Purge gas may
be withdrawn from space 223 through conduit
230 near its upper end and used washing solvent
containing asphaltlc material may be w1thdrawn
from ‘the lower section of spage 223 fo receiver
5{ via conduit 231. By the arrangement here-
inabove described the contact material passes as
a continuous substantially compact column slow-
ly downwardly through the sorption zone 285,
then through a drain zone where unsorbed liquid

10

b
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provided a cooling stage 232 wherein the contact
material is cooled to a suitable temperature for
reuse in the deasphalting operation. For this
purpose heat transfer tubes (not shown) may be
provided within stage 232 and a. heat exchange
fluid may be introduced thereinto through inlet
conduit 249 and withdrawn therafrom through
cutlet conduit 253. The hot heat exchange fluid
withdrawn from stage 232 may be pumpsd by
pump 25 through conduit 252 and exchanger
253 wherein it gives up its heat to ussd washing
solvent pumped by pump 15! from receiver 51
through conduit {52 and through exchanger 253
into a washing solvent fractionator {53. The
cooled heat exchange fiuid from exchanger 252
may be further cooled by cooler 254 and then
returned to the heat fransfer tubses in cooling

. Stage 232 via conduit 249, In this manner the

20

is drained and purged therefrom then through

a washing zone wherein liquid ‘asphaltic material
adhering to the outer surfaces.of the solid par-
ticles is washed away, then through a purging
zone wherein washing solvent is removed and
finally is discharged from the bottom of vessel
260 through conduit 285 at a rate controlled by
throttle valve 236. 'The contact material bearing
sorbed oily constituents is then conducted by a
suitable conveyor 237 to hopper 238 wherein it
may be partially heated by means of a suitable
heat exchange fluid introduced at 234 and re-
moved at 288. This partial preheating step may,
if desired, be omitted, The contact material then
passes downwardly through gravity feed leg 55
into the upper end of convertor 240. An inert
seal gas is introduced into the upper end of vessel
24% through conduit $38 to maintain a seal gas
blanket adjacent the lower end of feed leg 5%
thereby preventing the escape of hydrocarbon
reactant vapors therethrough. A plurality of
spaced, vertical, finned heat transfer tubes 241
are positioned between suitable headers 242 and
243 within an upper portion of convertor 24%.
Heat exchange finid from the cooling stages of
a regenerator 87 similar to the one shown in
Figure 1 may be pumped by pump 117 through
conduit 244 feeding inlet header 242 and thence
through tubes 241 to ouflet manifold 243 from
which it is withdrawn through conduit 245 to
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steam exchanger {15 and thence through conduit -

144 back to the cooling coils 246 in regenerator
9%, Stufiing boxes 247 and 248 are provided at
the peints of passage through the shell of con-
duits 244 and 245 respectively. The contact ma-~
terial bearing sorbed ojly constituents passes
downwardly as a substantially compact column
through convertor 240, being heated by the heat
released by contaminant burning in regenerator
8% transferred to the convertor by the heat ex-
change fluld passing throush tubes 241. 'The
contact material is heated by tubes 241 {o a tem-
perature suitable for conversion aof the oily con-
stituents to the desired gaseous products. The
gaseous products are withdrawn from the lower
section of the convertor 249 through conduit 241
and the eatalyst aftér being purged by a suitable
inert gas introduced into vessel 248 at {35 is
withdrawn from the bottom of the convertor
through conduit 93 at the desired rate as con-
trailed by throttling valve 84. The used contact
material is transferred by conveym 45 to the
regenerator 97 wherein it is regenerated in the
mannet discussed heréinbefore. Below the low-

ermost burmng stage in regenerator 91 I}gr;e s 7
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heat recovered from cooling of the hot regener-
ated catalyst in stage 253 is utilized for vaporiz-
ing and heating used washing solvent to a suit-
able temperature for its fractionation in fraec-
tionator i53. The recovered solvent, separated
irom asphaltic constituents is ;emovad from the
top of fractionator 158 via conduit {52 to con-
denser 185 from which it passes in part through
conduit 158 as reflux fo the fractionator and in
part through conduit 285 to pump 258 by which
it is pumped through conduit 228 back to the
washing section of vessel 288. Cooled regener-
ated contact material is withdrawn from the
bottom of cooling stage 232 through conduit 257
at a suitable rate controlled by throtile valyve
258 and is transferred by conveyor 253 back to
conduit 283 supplying the vessel 203.

In another modification of this invention the
oily constituent bearing catalyst may be heated
by mixing it with a hot ingrt heat carrying ma-
terial which has previously ‘been heated in the

atalyst regenerator. Such & system is shown in
Figur'e 3. In Figure 3, the liguid feed fraction
introduced at 280 and the regenerated catalyst
introduced at 281 are contacted in deasphalting
chamber 262. The catalyst bearing sorbed oily
constituents and the unsoribed liguid pass from
chamber 282 via. conduit 263 to drain chamber
264 wherein the liquid is drained off, being with-
drawn at 265. The catalyst then passes via con-
duit 266 to washing chamber 287 wherein it is
washed by suitable washing solvent introduced
at 351. The used washing solvent is withdrawn
at 288. The washed catalyst passes from cham-
ber 268 via conduit 268 to conveyor 278 by which
it is transferred to. hopper 27{ wherein it may
be heated somewhat by heat exchange fiuid in-
tloduced ab. 272 and withdrawn at 278, If de-
sired, the catalyst may pass directly from hopper
271, without heating through gravity feed leg
274 to the seal chamber 275. The catalyst then
passes from seal chamber 275 through conduib
278 at a suitable rate contL olled by valve 277 info
the upper section of convertor 278. Within the

pper section of the convertor there is provided
an ar rangemcm of bafles adapted to cause the
t'nomugh mixing of the catalyst stream entering
via conduit 276 and of a stream of particle-form
hot inert heat carrying material entering through
congduit 286 from a second seal chamber 281.
The mixing device consists of a vertical, hollow
cyhndez 282 open on either end supported by rods

278 centrally of the vessel cross-section and sur-
mandmg the lower end of inert material inlef
conduit 296, A smaller cylindrical shield 283 .is

-cmnected by tapered connecting piece 284 to the

lowsr end of condult 288 S0 as to prowde an an- .
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nular passage 285 for catalyst flow. Catalyst
is directed into the annular passage from con-
duit 276. Hot heat carrying material particles
pass into the space enclosed by shield 283 and
are caused to flow around a small centrally placed
baffle 283 positioned directly below the outlet of
conduit 288. The inert solids stream from under
shield 283 mixes with the catalyst stream from
annular passage 285 and the combined streams
flow onto a conical bafile 287 by which they are
further mixed and then pass onto an accumula-
tion of the mixed solids in a basin 288. The
basin 288, supported by rods 330, is of smaller
diameter than the vessel 278 but is of such diam-
eter and so positioned with respect to the lower
end of the cylindrical haffle 282 as to prevent the
overflow of solids over the edge of the basin 288.
The mixed contact material is distributed onto
the surface 296 of the column of mixed material
in the vessel therebelow by means of the spaced
apart basin drain tubes 289. The rates of cata-
lyst introduction and inert solids introduction
into the convertor are controlled by valves 217
and 281 on conduits 27§ and 280 respectively in
such a manner as to accomplish the heating of
the catalyst bearing sorbed oily constituents to
a suitable conversion temperature for the oily
_ constituents. The gaseous conversion products
are withdrawn from the lower section of con-
vertor through outlet 292 and the mixed spent
catalyst and heat carrying material after being
purged by a suitable purge gas entering the vessel
at 293 are withdrawn from the bottom of vessel
278 through conduit 295. The rate of solid ma-
terial withdrawal is controlled by valve 295 on
conduit 295. The mixed solids are then trans-
ferred by conveyor 297 to the regenerator 288.
The mixed solids pass downwardly through re-
generator 298 being contacted with air intro-
duced into the lower section of vessel 298 through
conduit 289. Flue gas resulting from the burning
off of the carbonaceous contaminants from the
solid particles is withdrawn from the upper sec-
tion of the regenerator through conduit 309.
The excess heat released by the contaminant
combustion is absorbed as increased sensible heat
by the solid heat carrying particles thereby pre-
venting overheating of the catalyst without the
requirement for heat transfer tubes within the
regenerator. The hot regenerated catalyst and
hot inert heat carrying matsrial are withdrawn
together from the regenerator 298 through con-
duit 301 and then separated in a suitable sepa-
rator such as a mechanical screen 3%2. The
separated catalyst passes via conduit 804 to cooler
3856 wherein it is cooled to a suitable temperature
for reuse in the deasphalting operation by means
of a heat exchange fluid introduced at 386 and
withdrawn at 307. If desired, heat transfer tubes
within cooler 385 may be dispensed with and the
cooling may be accomplished by passing a cold
gas such as air directlv through the bed of cata-
lyst in cooler 385. The cooled catalyst passes
from cooler 3§85 through conduit 398 to conveyor
309 by which it is transferred to deasphalting
chamber 262. The hot inert heat carrying ma-
terial separated from the catalyst by screen 302
passes via conduit 3{5 to conveyor 218 by which
it is transferred to the hopper and exchanger 3117,

In exchanger 317 the temperature of the inert
material may be upwardly or downwardly ad-;

justed by hot or cold gas introduced to exchanger
al‘i at 318, depending upon the thermal require-
ments of the system. The heat exchange gas is
withdrawn from exchanger and hopper 317
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through conduit 314. The hot inert heat carry-
ing material then passes downwardly through
gravity feed leg 219 to seal chamber 28 from
which it is introduced to the convertor 278 via
conduit 289. An inert seal gas such as steam or
flue gas is introduced from conduit 329 to seal
chambers 275 and 281 via conduits 321 and 322
respectively at a rate so controlled by diaphragm
operated valve 323 and differential pressure con-
trol instrument 224 as to maintain an inert gase-
ous pressure in seal chambers 275 and 281 slightly
above that in the upper section of convertor 218.
For example, the pressure in seal chambers 275
and 28{ may be maintained about 14 to 1 pound
per square inch above that in the upper section
of- convertor 278 thereby preventing escape of
reactants through the solid feed system.

In order to permit the separation of hot re-
generated catalyst from the inert heat carrying
particles the heat carrying material should con-
sist of particles either smaller or larger in diam-
eter than the catalyst or of a substantially dif-
ferent density or both. For example, where a
4 to 16 mesh siliceous gel spherical (bead) cata-
lyst is employed, the inert heat carrying particles
may be of the order of 0.3 to 0.5 inch average
diameter or of the order of .01 to .05 inch average
diameter. The system shown in Figure 3 has the
advantage of permitting the use of very simple
and economical regenerator construetion and of
permitting the elimination of heat transfer tubes
in both the regenerator and reactor. Where the
heat carrying material is of substantially dif-
ferent density than the catalyst, it may be sepa-
rated therefrom by a suitable conventional
method and apparatus adapted for separating
solids of different densities. The system may be
very easily and economically maintained in ther-
mal balance by means of direct heat transfer be-
tween the inert solid material and a suitable gas
in exchanger and hopper 3{7. If the heat bal-
ance conditions in the system require addition
of heat to the system this may be easily accom-
plished either by the introduction of a heated
gas into the direct contact exchanger 317 through
conduit 248 or by the introduction of air and a
suitable fuel gas which may be burned in the
bed of inert material within exchanger 311.

In an alternative form of operation the hot
inert material may be separated from the used
catalyst discharged from convertor 278, recycled
directly to combined hopper and exchanger 311,
heated therein either by hot gases or by burning
a fuel gas, and passed back to the convertor. In

. such an operation the regenerator may be pro-

vided with heat transfer tubes in order to permit
control of the catalyst temperature during the
contaminant burning.

As an example of the result obtainable by the

y method of this invention the treatment of an

East Texas crude bofttoms fraction having an
A. P, I. gravity of 15.0 at 60° ., a Sayholt Univer-
sal viscosity of 512 seconds at 210° F., a pour
point above 115° F., and a Conradson carbon

¢ residue of 11.1 percent may be considered. The

vacuum assay distillation of this feed fraction
was as follows:

°F,
) 5 - Y T - 880
109 o 964
300 e e 1026
40% o 1054
BT% e 1082

This feed fraction was contacted in -a suitable

78 confined chamber with a silica-alumina, sphe-
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roidal gel catalyst prepared by the method de-
scribed in United States Patent 2,384,946 issued
September 18, 1945 to Milton Marisic. The cata-
lyst unpacked density was about 44 pounds per
cubie fcot and consisted of particles falling with-
in the range 4 to 16 mesh by Tyler Standard
Screen Analysis. The catalyst has been regener-
ated until the residual carbon therson was below
0.5% by weight. During the operation the tem-
perature was maintained at about 275° F. and
the pressure was substantially atmospheric. The
ratio of liquid to catalyst charge to the sorption
zone was about 3.2 parts by weight of catalyst
per part by weight of liguid charge. The res-
idence time within the sorption zone was about
240 minutes. The unsorbed liquid was vecycled
until substantially all of the oily constituents had
been removed therefrom, Finaily a tar fraction
amounting to about 30 percent by weight of the
liguid charge was separated from the catalyst
bearing sorbed oily constituents and the catalyst
was washed with about half of its weight of
Stoddard Solvent, the residence time of the cata~
lyst in the washing operation being limited to
about 3 minutes. The catalyst after washing
contained aboiut 22 percent of its original weight
of sorbed oily constituents which represented
akout 70 percent by weight of the original liquid
charge. The catalyst bearing oily constituents
was then heated to a temperature suitable for
the cracking conversion of the sorbed oily con-
stituents in a confined conveision zone. An
analysis of the sorbed oily constituents before
conversion was as follows:

A. P, I. gravity 17.1; viscosity (kv.) at 210° F.—
46; pour point above 120° P., and Conradson
carbon residue 5.7% by weight.

The conditions in the conversion zone were
as follows:

Average temperature—890° F.
Pressure @ 0 #/in.? gauge
Residence time—10 minutes

The following conversion yields were obtained:

Gasoline (410° F. BEP.)—41% by weight of the
sorbhed oily constituents

Cycle 0il—44 % by weight of the sorbed oily con~
stituents

Coke on catalyst—10% by weight of sorbed oily
constituents

Gas—b% by weight of sorbed oily constituents

The coke deposited on the used catalyst was
about 2.6% be weight of the catalyst and was
readily removed by burning at temperatures
within the range 800° F. to 1100° P,

In the above described example a light cycle
stock of 32 A. P. 1. gravity and boiling within the
range about 400° F', to 875° P, by A. 8. T. M. distil-
lation was substituted foi the Stoddard Solvent
in the washihg step without any material change
in the washing ang final conversion results:

It should be understood that the details of ap=
paratus construction and atrrangement, of oper-
ating conditions, and of applications of the
process of this invention given hereinabove are
intended merely as illustrative and it is not in-
tended that the scope of this invention should
be limited thereto or limited otherwise except
as it may be limited in the following claims.

This application is a continuation-in-part of
applicat’'on Serial Number 720,271 filed in the

United States Patent Office January 4, 1947, now

abandoned.
- I claim: » ‘ ‘ »
» 1, A method for conversion of ‘asphalt.con-
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taining lquid hydrocarbon feeds at elevated
temperatures which comprises: contacting the
asphalt containing feed with a porous particle-
form contact material having the structure of
an inorganic oxide gel, in which the total macro-
pore volume is less than about 30 per cent of the
total pore volume and in which the particles are
substantially all larger than about 30 mesh, at
a temperature below about 500° F., whereby the
oily constituents of said feed are sorbed in the
pores of said contact material while the asphalt
constituents remain substantially unsorbed;
effecting a substantial separation of the contact
material bearing sorbed oily constituents from
the unsorbed material and heating said contact
material to a temperature suitable for the de-
sired conversion of said oily constituents.

2. A process for the conversion of the high
boiling oily constituents present in high boiling
petroleum feed fractions containing asphaltic
and oily constituents to lower boiling gaseocus
gasoline containing products which comprises:
subjecting the feed fraction in a confined zone
to contact with a porous inorganic oxide gel-type
contact material consistihg of particles having a
greater average diameter than about .022 inch
and having less than 30 per cent of its pore
volume taken up by macropores, the remaining
pore volume being taken up by smaller pores,
at a temperature below about 500° F., whereby
the oily constituents of said feed fraction are
substantially sorbed by said contact material and
the asphalt constituenis remain Ssubstantially
unsorbed, effecting a substantial séparation of
unsorbed liquid from said contact material bear-
ing sorbed oily constituents, passing said contact
material downwardly through a confined con-
version zone as a substantially compact column
while heating it to a temperature above about
750° P. which is suitable for conversion of said
oily constituents to gaseous gasoline contain-
ing products, withdrawing said gaseous products
from the lower section of said conversion zone,
withdrawing used contact material bearing car-
bohaceous contaminant deposits from the lower
end of said conversion zone substantially sepa-
rately of said gaseous products, passing said
used contact material through a confined regen-
eration zone while maintaining its temperature
above the minimum level required for rapid
burning of said deposits but below a heat dam-
aging level, passing a combustion supporting
gas into contact with said contact material in
said regeheration zone to burn said deposits,
withdrawing the regenerated contact material
from Said regeneration zone, cooling said contact
material to a suitable temperature below about
750° B, and reusing at least a portion of said con-
tact material for contacting petroleum feed frac-
tion as aforesaid.

3. A process for conversion of the oily con-
stituents in high boiling liquid hydrocarbon
feeds containing asphaltic constituents to gase-
ous, gasoline containing products which com-
prises: maintaining within a confined de-
asphalting zone a substantially compact column
of contact material in the from of spheroidal
siliceous gel particles characterized in that it
consists substantially entirely of spheroidal con-
tact material particles having an average diame-
ter greater than about .022 inch and having less
than 30 per cent of its pore volume devofed to
macropores, the rémaining poré volume being
devotéd to smaller pores, distributing said liquid
feed onto.said column adjacent its upper ¢hd and
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causing said liquid to pass downwardly within
said column, while maintaining the temperature
of said column below about 500° F., whereby oily
constituents of said feed are sorbed by said con-
tact material and the asphaltic constituents re-
main substantially unsorbed, withdrawing the
contact material and unsorbed ligquid from said
deasphalting zone, draining the liquid from said
contact material, subjecting the contact material
to a quick wash with a suitable hydrocarbon
solvent to wash from its outer surface adhering
asphalt containing liquid, subjecting the washed
contact material to purging with a suitable non-
oxidizing purge gas to remove adhering wash
solvent from the outer surface of the contact
material particles, passing the purged ‘contact
material into a confined zone and heating it
therein to a temperature above about '750° F
which is suitable for conversion of the sorbed
oily constituents to gaseous gasoline containing
products, maintaining said oily constituents in
contact with said heated contact material a suffi-
cient time to effect said conversion, effecting
separation of said gaseous products from the
used contact material upon which a carbonace-
ous contaminant has been deposited during said
conversion, contacting the contact material at
suitable elevated regeneration temperatures with
a combustion supporting gas to burn off said

contaminant deposit, cooling the contact ma- o

terial to a temperature suitable for introduction
into said deasphalting zone and passing the cooled
contact material into the upper section of said
deasphalting zone to replenish said column
therein.

~ 4. A process for conversion of the high boﬂmg
oily constituents in asphalt bearing hydrocar-
bon liquid feeds to lower boiling products which
comprises: contacting said liquid feed for a suit-
able time and at a suitable temperature with a
porous particle-form inorganic oxide gel~type
contact material, in which most of the pores are
micropores and the volume of macropores is less
than about 30 per cent of the total pore volume
and in which the particles are greater than about
30 mesh size, to effect the sorption of the oily
constituents of said feed in the pores of said con-
tact material while leaving the asphalt constitu-
ents substantially unsorbed, effecting a substan-

tial separation of the unsorbed liquid from the :

contact material which bears the sorbed oily con-
stituents, and heating said contact material in a
confined zone by indirect heat transfer to a tem-
perature suitable for converting said oily constit-
uents to lower boiling preducts, maintaining the
oily constituents in contact with the heated con-
tact material for sufficient time to effect said con-
version and effecting separation of the resulting
lower boiling products from said contact material.

5. A process for conversion of the high boiling
" olly constituents in asphalt bearing hydrocarbon
liquid feeds to lower boiling products which com-
prises: contacting said liquid feed for a suitable
time and at a suitable temperature with a porous
particle-form inorganic oxide gel-type contact
material, in which most of the pores are micro-
pores and the volume of macropores is less than
about 30 per cent of the total pore volume and in
which the particles are greater than about 60
mesh size, to effect the sorption of the oily con-
stituents of said feed in the pores of said contact
material while leaving the asphalt constituents
substantially unsorbed; effecting a substantial
separation of the unsorbed liquid from the con-
tact material which bears the sorbed oily constit-
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uents; subjecting said contact material bearing
sorbed oily constituents to indirect heat transfer
from a heated particle-form solid material to
heat said contact material and the oily constit-
uents to a temperature suitable for the conversion
of said oily constituents to lower boiling gaseous
products; maintaining the heated oily constitu-
ents in contact with said heated contact material
for sufficient time to effect said conversion; and
effecting separation of said gaseous products from
said contact material.

6. A process for conversion of the oily constit-
uents present in a liquid hydrocarbon feed con-
taining both oily and asphaltic constituents at
elevated temperatures which process comprises
the steps: contacting said liquid feed in a con-
fined zone with a porous particle-form inorganic
oxide gel-type contact material, in which most of
the pores are micropores and the volume of ma-
cropores is less than about 30 per cent of the total
pore volume controlling the relative relationship
of particle size, and contacting period and tem-
perature to effect the sorption of the oily constit-
uents of said feed in the pores of said contact
material while leaving the asphalt constituents
substantially unsorbed, the size of the particles
employed being larger for longer contact periods
and higher contact temperature; effecting a sub-
stantial separation of the unsorbed liquid from
the contact material which bears the sorbed oily
constituents; and mixing sufficient heated sub-
stantially inert particle-form solid heat carrying
material with the separated contact material
bearing the sorbed oily constituents to heat said
contact material to a temperature suitable for ef-
fecting the desired conversion of said oily constit-~
uents.

7. A process for conversion of the oily constit-
uents present in a liguid hydrocarbon feed con-
taining both oily and asphaltic constituents at
elevated temperatures which process comprises
the steps: contacting said liquid feed in a con-
fined zone with a porous particle-form inorganic
oxide gel-type contact material of greater par-

5 ticle size than about 80 mesh Tyler, in which

most of the pores are micropores and the volume
of macropores is less than about 30 per cent of
the total pore volume, contro’ling the relation-
ships of contacting time and temperature and
contact material average particle diameter to ef-
feet the sorption of the oily constituents of said
feed in the pores of said contact material while
leaving the asphalt constituents substantially un-
sorbed, effecting a substantizal separation of the
unsorbed liquid from the contact material which
bears the sorbed oily constituents, passing said
contact material bearing sorbed oily constituents
through a confined conversion zone to effect con-
version of said oily constituents to lower boiling
products, effecting separation of said lower boil-
ing products from the used contact material upon
which a carbonaceous contaminant has been de-
posited during said conversion, passing the used
contact material through a confined regeneration
zone and contacting it therein with a combustion
supporting gas to burn off said contaminant and
effecting the transfer by indirect heat transfer of
a sufficient portion of the excess heat liberated by
burning said contaminant in said regeneration
zone to said conversion zone to heat the oily con-
stituents bearing contact material passing there-
through to a temperature suitable for eﬁectxng
said conversion of said oily constituents.

8. A process for conversion of the oily constitu-
ents present in a liquid hydrocarbon feed stock
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containing both oily: and asphaltic constituents
at elevated temperatures in the presence of a
particle-form contact mass materigl which proc-
ess comprises: contacting the liquid charging
stock in g confined deasphalting zone with a par-
ticle-form porous contact material having the
pore structure of an incrganic oxide gel in which
the total pore volume is taken up-mostly by micro~
pores, there being less than about 30 per cent
macropores, the contact material being made up
substantially of particles larger than about 30
mesh size, controlling the temperature during the
contacting at a level suitable for the sorption of
oily constituents in the pores of the contact ma-
terial and below that which would cause substan-
tial:coking of the asphalt constituents,; which con-
stituents remain substantially unsorbed in the
pores of said contact material, removing contact
material and unsorbed licuid from the deasphalt-~
ing zone and drawing off the unsorbed liquid,
washing the contact material with a suitable
hydrocarbon solvent to remove asphalt containing
ligquid adhering to the cuter surface of the solid
particles, passing the washed . contact material
bearing sorbed: oily censtituents through a con-
fined conversion zone while heating it to a tem-
perature suitable for eonversion of said oily con-
stituents to valuable lower boiling products,
separating said lower boiling products from the
used contact material upon which a carbonaceous
contaminant has been deposited during said con-
version, passing the used contact material
through a confined regeneration zone while con-
trolling its temperature at a level suitable for

rapid burning of said contaminant but below a =3

level which would cause substantial permanent
heat damage to said contact material, passing a
combustion supporting gas into contact with said
contact material in said regeneration zone to burn
off said contaminant, withdrawing regenerated
contact material from said regeneration zone,
passing the used washing solvent from washing
said contact material from said deasphalting
zone in indirect heat transfer relationship with
said regenerated contact material to help cool
the contact material to a temperature suitable
for its use in contacting liquid asphalt bearing
hydrocarbon feeds as aforesaid and to heat said
solvent to a suitable distillation temperature, and

passing the heated solvent to a suitable distilla-

tion zone to effect the separation of solvent from
the asphaltic materials washed from the contact
material. i

9. A process for conversion of the oily constitu-
ents present in a liquid hydrocarbon feed stock
containing both oily and asphaltic constituents at
elevated temperatures in the presence of a par-
ticle-form contact mass material which process
comprises: contacting the liquid charging stock
in a confined deasphalting zone with a particle-
form porous contact material having the pore
structure of an inorganic oxide gel in which the
total pore volume is taken up mostly by micro-
pores, there being less than about 30 per cent

macropores, the contact material being made up |

substantially of particles larger than about 30
mesh size, controlling the temperature during the
contacting at a level suitable for the sorption of
oily constituents in the pores of the contact ma-
terial and below that which would cause substan-
tial coking of the asphalt constituents, which con-
stituents remain substantially unsorbed in the
pores of said contact material, removing the con-
tact material and unsorbed liquid from the de-

asphalting zone and drawing- off the unsorbed:
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Haquid, washing the contact material with a suit-
able hydrocarbon solvent to remove asphalt con-
taining Hquid adhering to the outer surface of the
solid particles, heating the washed contact ma-
terial to a temperature substantially above. the
temperature of the washing hut below about
750° F., passing the heated contact material
downwardly as a substantially compact column
through a confined conversion zone while further
heating it therein to a temperature suitable for
effecting the conversion of said serbed oily con-
stituents to lower boiling gaseous products, main-
taining the oily constituents within said conver-
sion zone for a sufficient time to effect said con-
version, withdrawing said gaseous products from
the-lower section of said conversion zone and sub-
stantially separately withdrawing the used con-
tact material.

19. A process for conversion of the oily constit-
uents present in g liquid hydrocarbon feed stock
containing both oily and asphaltic constituents
at: elevated temperatures in the presence. of a
particle-form contact mass material which proc-
ess comyrises: contacting the liguid charging
stock in a confined deasphalting zone with a par-
ticle-form porous contact material having the
pore structure of an inorganic oxide gel in which
the total pore volume is taken up mostly by
micropores, there being less than about 30 per
cent macropores, the contact material being
made up substantially of particles larger than
aboutb: 30 mesh size; controlling the temperature
during the contacting at a level suitable for the
sorption of oily constituents in the pores of the
contact material: and below that which would
cause substantial coking of the asphalt constit-
uents, which: constituents remain substantially
unsorbed in the pores of said contact material;
effecting separation of the contact material bear-

* ing sorbed oily. constituents from the unsorbed

constituents of said hydrocarbon .feed stock;
passing the separated contact material bearing
sorbed oily constituents downwardly as a sub-
stantially compact column through an elongated,
confined substantially vertical conversion zone to
effect conversion of said oily constituents to lower
boiling gaseous products; withdrawing gaseous
products neay the lower end of said conversion
zone; withdrawing used contact material from
the lower end of said conversion zone substan-
tially separately of said conversion products the
used contact material having deposited thereon a
carbonaceous contaminant; passing the used con-
tact material -through a confined regeneration
zone; passing a combustion supporting gas into
contact with said contact material in said re-
generation zone to burn said contaminant; with-
drawing hot regenerated contact material from
said regeneration zone; passing saigd hot re-
generated contact material in indirect heat trans-
fer relationship with an upper portion of said
column of oily constituents bearing contact ma-
terial in the upper section of said conversion
zone to cool said regenerated contact material
and to partially heat said oily constituent bear-
ing" contact material; passing the cooled re-
generated contact material to said deasphalt-
ing zone as the supply thereto; passing a fluid
heat' exchange medium in indivect leat trans-
fer relationship with said contact material in
sald regeneration zone to control the contact
material temperature below a heat dsmaging
level; and passing at least part of the Heat ex-
change’' fluid from the regeneration zone in in-
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direct heat transfer relationship with the col-
umn of contact material in said conversion zone
below that portion of the column devoted to in-
direct heat transfer with hot regenerated con-
tact material so as to further heat said oily con-
stituent bearing contact material to a tempera-
ture suitable for effecting said conversion of said
oily constituents.

11. A process for conversion of the oily constit-
uents present in a liquid hydrocarbon feed stock
containing both oily and asphaltic constituents at
elevated temperatures in the presence of a parti-
cle-form contact mass material which process
comprises: contacting the liquid charging stock
in a confined deasphalting zone with a particle-
form porous contact material having the pore
structure of an inorganic oxide gel in which the
total pore volume is taken up mostly by micro-
pores, there being less than about 30 per cent
macropores, the contact material being made up
substantially of particles larger than about 30
mesh size, controlling the temperature during
the contacting at a level suitable for the sorption
of oily constituents in the pores of the contact
material and below that which would cause sub-
stantial coking of the asphalt constituents, which
constituents remain substantially unsorbed in the
pores of said contact material, removing the con-
tact material and unsorbed liquid from the de-
asphalting zone and drawing off the unsorbed
liquid, washing the contact material with a suit-
able hydrocarbon solvent to remove asphalt con-
taining liquid adhering to the outer surface of
the solid particles, passing the washed contact
material through a partial heating zone, pass-
ing the partially heated contact material as a
substantially compact column through a con-
fined conversion zone and heating it therein to
s temperature suitable for effecting conversion
of said oily constituents to gaseous hydrocarbon
products, separating the gaseous products from
the used contact material upon which a car-
bonaceous contaminant has been deposited dur-
ing said conversion, passing the used contact ma-
terial through a confined regeneration zone while
controlling its temperature at a level suitable for
rapid burning of said contaminant but below a
Jlevel which would cause substantial permanent
heat damage to said contact material, passing a
combustion supporting gas into contact with said
contact material in said regeneration zone to
burn off said contaminant, withdrawing hot re-
generated contact material from said regenera-
tion zone, cyclically passing a suitable heat ex-
change fluid in indirect heat transfer relation-
ship with said hot regenerated contact material
to cool the same to a temperature suitable for
its introduction into said deasphalting zone and
in indirect heat transfer relationship with the
washed contact material in said partial heating
zone to partially heat said washed contact ma-
terial.

12. A process for conversion of the oily constit-
uents present in g liquid hydrocarbon feed stock
containing both oily and asphaltic constituents
at elevated temperatures in the presence of a
particle-form contact mass material which proc-
ess comprises: contacting the liquid charging
stock in a confined deasphalting zone with a
particle-form porous contact material having the
pore structure of an inorganic oxide gel in which
the total pore volume is taken up mostly by
micropores, there being less than about 30 per
cent macropores, the contact material being made
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mesh size, confrolling the temperature during
the contacting at a level suitable for the sorption
of oily constituents in the pores of the contact
material and below that which would cause sub-
stantial coking of the asphalt constituents, which
constituents remain substantially unsorbed in the
pores of said contact material, removing the con-
tact material and unsorbed liquid from the de-
asphalting zone and drawing off the unsorbed
liguid, washing the contact material with a cycle
oil boiling above the boiling range of motor gaso-
line to remove asphalt containing liquid adher-
ing to the outer surface of the solid particles,
passing the washed contact material bearing
sorbed oily constituents downwardly through a
confined conversion zone as a substantially com-~
pact column while heating it to a temperature
suitable for effecting conversion of said oily con-

3 stituents to gaseous gasoline containing products,

withdrawing the contact material from the lower
section of said conversion zone, withdrawing said
gaseous products from said conversion zone sepa-~
rately of said contact material, subjecting said
gaseous broducts to fractionation to separate
licht and heavy cycle oils boiling above motor
gasoline from the other products, and utilizing
at least a portion of said light cycle oil for wash-
ing the contact material from said deasphalting
zone as aforesaid.

13. A process for conversion of the oily constit-
uznts present in g liquid hydrocarbon feed con-
taining both oily and asphaltic constituents at
elevated temperatures which process comprises
the steps: contacting said liguid feed in a con-
fined zone for a suitable time and at a suitable
teroperature with a porous particle-form inor-
ganic oxide gel-type contact material, in which
most of the pores are micropores and the volume
of macropores is less than about 30 per cent
of the total pore volume and in which the par-
ticles are greater than ahout 60 mesh size, to
effect the sorption of the oily constituents of
said feed in the pores of said contact material
while leaving the asphalt constituents sub-
stantially unsorbed, effecting a substantial sep-
aration of the unsorbed liquid from the con-
tact material which bears the sorbed oily constit-
uents; passing said contact material hearing

Y sorbed oily constituents through a confined con-

version zone in admixture with a sufficient
amount of hot, substantially inert, particle-form
solid heat carrying material to heat said confact
material and the cily constituents to a temper-
ature suitable for accomplishing the conversion
of szid oily constituents to lower boiling products,
said inert solid material consisting of particles of
substantially different size than said contact ma-
terial; effecting a separation of said lowsr boeiling
hydrocarbon products from the mixed contact
material and inert solid heat carrying material;
passing the mixed inert solid material and said
used contact material which bears a carbonaceous
contaminant deposit through a confined regen-
eration zone; passing an oxygen containing gas
into contact with said contact material in said
regeneration zone to burn off said contaminant
withdrawing hot regenerated contact material
and the inert solid heat carrying material from
said regeneration zone; separating the hot inert
solid heat carrying material from the regener-
ated contact material; reusing hot heat carrying
material for admixture with said oily bearing
contact material for passagz through said con-
version zone as aforesaid; cooling the regener-
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ated contact material to a température suitablé‘

for contacting said liquid feed and reusing the
cooled contact material for contaciing the asphalt
and ocily constituent bearing liquid feed in said
confined zone as aforesaid.

14, The continuous cyclic process for conver=
sion of the oily constituents in high boiling liquid
petroleum fractions bearing asphalt and oily con-
stituents to lower boiling gasoline containing
products in the presence of a particle-form cata-
iyst which process comprises: introducing said
liquid fzed fraction intc a confined deasphalting
zons to countact at a temperature below about
B00° T, g particle~-form porous inorganic oxide
gel catalyst made up of particles having an aver-
age diameter greater than about .022 inch, in
which the pore velume is taken up mostly by
micropores and the amount of the total pore space
which is taken up by macroporas being less than
30 per cent by volume, wiereby the oily constit-
uents of said liguid feed fraction are sorbed in
the pores of said catalyst and the asphait con-
stituents rémain substantially unsorbed, effecting
a substantial separation of the unsorbed asphalt
constituents from the catalyst bearing sorbed
cily constituents, passing the separated catalyst
bearing sorbed oily constituents onto an accumu-~
lation of said catalyst in a confined seal zone,
vassing a stream of said catalyst from said seal
zone downwardly into the upper section of a con-
fined, elongated conversion zone, mixing the cata-
lyst in the upper section of said conversion zone
with a stream of hot inert solid heat carrying
material in such proportions as to heat the cata-
lyst to a temperature suitable for effecting con-
version of said sorbed oily constituents to lower
boiling gasesous, gasoline containing products,
passing the mixed contact material and inert
heat carrying material downwardly through a
lower section of said conversion zone as a sub-
stantially compact column to effect said con-
version of said oily constituents, withdrawing said
gaseous products from the lower section of said
conversion zone, withdrawing the mixed used
catalyst and heat carrying material from the
lower section of said conversion zone substantially
independently of said gaseous prodtucts, the cata-~
lyst now having a carbonaceous contaminant de-
posited therson, passing the mixed used catalyst
and heat carrying material throuzh a confined
regeneration zone while contacting it with an
oxygen containing gas to burn the contaminant
from said catalyst, the heat carrying material
serving to absorb the excess heat rsieased by the
contaminant burning so as tc prevent the cata-
lyst temperature from rising to a heat damaging
level, effecting the separation of the hot heat car-
rying material from the hot regenerated cata-
lyst, cooling the regenerated catalyst and re-
turning it to said deasphaliing zone as the cata-
lyst supply thereto, passing the separated hot
heat carrying material onto an accumulation
thereof in a confined seal zone, passing a stream
of said hot heat carrying material from said seal
zone into the upper section of said conversion
zone to mix with said oily constituent bearing
catalyst as aforesaid, and maintaining an inert
gaseous pressure in both of said seal zones above
the gaseous pressure in the upper section of said
conversion zone.

15. A process for conversion of oily constitu-
ents present in liguid fractions containing oily
and asphalt constituents gt elevated temperatures
which comprises: sorbing said oily constituents
from the liquid hydrocarbon fraction onto a por-
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ous siliceous gel contact material in the form
of spheroidal particles having average diameters
within the range .022 to 1.0 inch and characterized
by a substantial absence of macropores, whereby
oily constituents from said liquid fraction are
sorbed and asphalt constituents remain substan-
tially unsorbed, effecting a substantial separa-
tion of unsorbed asphalt constituents from the
contact material bearing sorbed oily constituents

.and heating the separated contact material bear=

ing sorbed oily constituents to a temperature
suitable for effecting the ‘desired cohversion of
said oily constituents.

16. A process for obtaining gasoline contain-
ing products irom high boiling asphalt bearing
hydrocarbon feeds which ¢omprises, contacting
said liguid feed with a solid inorganic sorbent
material in which the pores are mostly micro-
pores and the volume of pores having radii great-
er than about 100 angstrom units is less than
about 30 percent of the total pore volume, con-
trolling the relative relationships of contact time,
temperature, and sorbent particle size to effect
sorption of the oily constituents of said feed into
the pores of the sorbent while leaving substan-
tially unsorbed the asphalt constituents, the size
of particles employed being larger for longer ¢on-
tact periods and higher contact temperatures,
separating the sorbent bearing oily constituents
from the unsorbed asphalt constituents and heat-
ing said sorbent to a temperature suitable for
the desired-conversion of said oily constituents.

17. A process for conversion of oily constitu-
enfs in asphalt bearing hydrocarbon liguid feeds
which comprises, contacting the hydrocarbon
fraction with a porous solid inorganic contact
material having most of its pore volume devoted
to micropores and having less than about 30
percent by volume of its pore volume devoted to
pores of greater than about 100 angstrom unit
radius and made up of particles of greater size
than about 60 mesh Tyler until the oily constitu~
ents of said fraction are sorbed into the sorbent
pores and the asphalt constituents are left sub-
stantially unsorbed, effecting substantial separa-
tion of the sorbent material bearing sorbed oily
constituents from the unsorbed asphalt constitu-
ents, heating the sorbent material and sorbed
oily constituents to a temperature suitable for
the desired conversion of said oily constituents,
and separating the conversion products from the
sorbent material. .

18. A process for conversion of high boiling
liquid asphalt containing hydrocarbon fractions
to lower boiling products which comprises, con-
tacting said liquid fraction for a suitable time
and at a suitable temperature for oily constitu-
ent sorption with a porous inorganic oxide con-
tact material of greater particle size than about
60 mesh Tyler in which most of the pores are
micropores and the volume of macropores is less
than about 30 percent of the total pore volume
while leaving substantially unsorbed the asphait
constituents, effecting a substantial separation of
the unsorbed liquid from the contact material
which bears the sorbed oily constituents, pass-
ing the separated contact material through a
confined zone while heating it therein to a tem-~
perature suitable for effecting the conversion of
said oily constituents to lower boiling products,
effecting a substantial separation of said lower
boiling products from the used contact mate~
rial which bears a carbonaceous contaminant de-
posit, effecting the removal of said contaminant
deposit from the contact material and reusing
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the ¢ontact material after removal of said con-
taminant deposit for contacting liquid asphalt
bearing fraction as aforesaid.
19. A process for obtaining gasoline contain-
ing products irom high boiling asphalt bearing

hydrocarbon feeds which comprises, contacting -

said liquid feed with a solid inorganic sorbent
material in which the pores are mostly micro-
pores and the volume of pores having radii great-
er than about 100 angstrom units is less than
about 30 percent of the total pore volume, con-
trolling the relative relationships of contact time,
temperature, and sorbent particle size to effect
sorption of the oily constituents of said feed into
the pores of the sorbent while leaving substan-
tially unsorbed the asphalt constituents, the size
of particles employed being larger for longer con-
tact periods and higher contact temperatures,
separating the sorbent bearing oily constituents
from the unsorbed asphalt constituents, and pass-
ing a suitable heat exchange fluid in indirect heat
transfer relationship with the sorbent bearing
sorbed cily constituents to heat said sorbent and
said oily constituents to a temperature suitable

for effecting the desired conversion of said oily o;

constituents.

20. A process for conversion of oily constitu-
ents in asphalt bearing hydrocarbon fractions
which comprises, contacting the hydrocarbon
fraction with a porous. inorganic oxide solid
sorbent made up of particles of greater than about
60 mesh Tyler particle size and having most of
its pore volume devoted to micropores and hav-
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ing less than about 30 percent by volume of its
pores devoted to pores of greater than about 100
angstrom unit radius to effect sorption of liquid
hydrocarbons onto said sorbent under controlled
contacting conditions, washing asphaltic constitu-
ents off of said sorbent and heating said sorbent
bearing oily constituents but free of at least most
of the asphaltic constituents to a temperature
suitable for the desired conversion of said oily
constituents.
LOUIS P. EVANS.
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