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This invention relates to the treatment of asphaltic oils 
with a deasphalting solvent for the separation of asphaltic 
constituents therefrom. More particularly, this invention 
is concerned with the treatment of asphaltic residual 
hydrocarbon oils for the recovery of asphaltic constituents 
therefrom and for the production of a deasphalted oil 
suitable for use as a catalytic cracking feed stock. In 
accordance with one embodiment, this invention relates 
to a process for deasphalting residual hydrocarbon oils 
for the production of an asphalt fraction and a de 
asphalted oil fraction which is subsequently solvent re 
fined for the preparation of a catalytic cracking feed stock 
characterized by a relatively low metals content. 

It is an object of this invention to provide an improved 
solvent deasphaiting process. 

It is another object of this invention to provide an im 
proved solvent deasphalting process employing a volatile 
deasphalting solvent, such as a normally gaseous hydro 
carbon, e. g., ethane, propane, n-butane, isobutane, n 
pentane, isopentane and mixtures thereof, wherein the de 
asphalting solvent after having been employed to sepa 
rate asphaltic constituents from the asphaltic oil under 
going treatment is recovered in a deasphalting solvent re 
covery system which does not require the use of com 
pressors to effect liquefaction and recovery of the de 
asphalting solvent. 

It is another object of this invention to provide an im 
proved and economical method for the recovery of de 
asphalting solvent employed in an operation involving 
the solvent deasphalting of asphaltic residual hydrocarbon 
oils. 
How these and other objects of this invention are ac 

complished will become apparent with reference to the 
accompanying disclosure and drawing wherein there is 
schematically illustrated an embodiment of the practice 
of this invention directed to the solvent deasphating of 
an asphaltic residual hydrocarbon oil. In at least one 
embodiment of this invention at least one of the foregoing 
objects will be achieved. 
In accordance with this invention an asphaltic oil is 

solvent deasphalted by contact with a deasphalting sol 
vent under deasphalting conditions of temperature and 
pressure to effect separation of asphaltic constituents from 
said oil. There is recovered from the aforesaid deasphalt 
ing operation a liquid deasphalted oil phase having a re 
duced amount of asphaltic constituents and containing a 
portion of said deasphalting solvent and a liquid asphalt 
phase containing another portion of said deasphalting sol 
vent. The deasphalted oil phase at substantially the de 
asphalting conditions of temperature and pressure is par 
tially volatilized or vaporized, as by pressure reduction, 
to produce a resulting first liquid phase and a resulting 
first vapor phase containing deasphalting solvent at a 
temperature T and at a pressure P1. The resulting first 
liquid phase is further treated, e. g., partial vaporization 
by pressure reduction, to produce a resulting second liquid 
phase comprising deasphalted oil and a resulting second 
vapor phase comprising deasphalting solvent at a tem 
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perature T and a pressure P2, it being lower than T. 
and P2 being lower than P1. The aforesaid first and 
second vapor phases are then passed in indirect heat ex 
change relationship to each other whereby the tempera 
ture of said first vapor phase is reduced such that the 
vapor pressure of the deasphalting solvent therein is sub 
stantially lower than P1, preparatory to or leading to the 
ready liquefaction and condensation of the deasphalting 
solvent in said first vapor phase. The resulting second 
vapor phase after heat exchange with said vapor phase 
is then cooled to a temperature sufficiently low to effect 
condensation of the deasphalting solvent therein. By op 
erating in accordance with the above-broadly-indicated 
method the deasphalting solvent contained in the de 
asphalted liquid oil phase issuing from the solvent de 
asphalting operation is substantially completely recovered 
in liquid form without requiring the use of compressors 
and the like and is available for recycle to the solvent 
deasphalting operation. Also by operating a solvent de 
asphalting operation in accordance with the above-indi 
cated method, substantial heat economy is possible. 

Referring now in detail to the drawing a reduced crude, 
such as a mixture of reduced California crudes, having 
an initial boiling point greater than about 650 F., usually 
having a boiling point greater than about 800 F., 
amounting to about 35-7.5% by volume of the original 
crude, is supplied via line 11 to vis-breaker 12 where it 
is subjected to temperature, pressure and throughput con 
ditions so as to mildly lower the viscosity of the reduced 
crude. A temperature in the range 800-1000 F. and a 
pressure in the range 50-800 p.s. i. g. are usually suffi 
cient to effect mild vis-breaking of the reduced crude. 

Vis-breaking of the reduced crude serves to reform or 
otherwise alter some of the high molecular weight or high 
boiling constituents of the reduced crude into relatively 
low molecular weight or low boiling constituents. The 
vis-breaking operation tends to produce lower boiling, 
more aromatic constituents which are generally more re 
fractory in a catalytic cracking operation than lower boil 
ing, more parafiinic hydrocarbons which are also pro 
duced. The vis-breaking operation complements and 
otherwise cooperates with a subsequent combination of 
deasphalting and solvent refining operations described 
hereinafter. The vis-breaking operation increases the 
yield of naphtha recoverable from the reduced crude in 
that the relatively more aromatic hydrocarbons produced 
during the vis-breaking operations are separated in a sub 
sequent combination of fractionation, and deasphalting 
and solvent refining steps with the resulting production 
of a more paraffinic catalytic cracking charge stock suit 
able for the production of a catalytic cracked naphtha. 
The mildly vis-broken reduced crude from vis-breaker 

12 is introduced via line 14 into fractionator or atmos 
pheric flasher 15 from which there is recovered overhead 
via line 16 a gas fraction comprising normally gaseous 
hydrocarbons such as propane and the butanes, a naphtha 
fraction via line 18, such as a 430 F. end point naphtha, 
and a gas oil fraction via line 19. There is also recovered 
from flasher 5 a bottoms fraction via line 29. The 
flasher bottoms is then introduced via line 28 into vacuum 
still or distillation zone 21 where it undergoes further 
fractionation for the production of a light gas oil fraction 
recovered via line 22 and a heavy gas oil fraction re 
covered via line 24. Vacuum bottoms is recovered from 
vacuum still 21 via line 25. 
The vacuum bottoms fraction recovered from vacuum 

still 21 via line 25, usually having a gravity A. P. . 
in the range 3-12 and a Conradson carbon residue in 
the range 15-40%, more or less, is introduced via line 
25 into the upper part of solvent deasphalting tower or 
zone 26. The solvent deasphalting operation may be 
a batch operation, a multiple vessel operation or a Substan 
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yield of recoverable catalytic cracked naphtha is further 
increased. 

Cutback product asphalt is recovered via line 114. 
Desirably, however, especially when a heavy crude such 
as a San Ardo, California, crude is the source of the 
reduced crude introduced into the above-described oper 
ations via line 11, the asphalt in line 69, prior to the 
addition of cutter stock thereto via line 11, is sub 
jected to vis-breaking as indicated by asphalt vis-breaker 
115 in the drawing and the cutter stock added to the 
resulting vis-broken asphalt via line 11a. The result 
ing cutback vis-broken asphalt is then removed as prod 
uct via line 118. Desirably a portion of the combined 
stream employed as cutter stock in line 11t is admixed 
via line 116 with the solvent asphalt mix recovered from 
deasphalting tower 26 via line 30 prior to introducing 
the same into asphalt heater 59. This addition of cutter 
stock to the asphalt deasphalting solvent mix prior to 
introduction into asphalt heater 59 is desirable in order 
to alleviate coke deposition and reduce cracking which 
might otherwise occur within the furnace heating tubes 
and upon the heated surfaces within the asphalt-de 
asphalting solvent recovery System. 
The following is illustrative of the practice of this 

invention. A mixture comprising California crude was 
atmospherically distilled to about 50-55% volume re 
duced crude based on the original crude mixture and 
charged through a heater operated under mild viscosity 
breaking conditions at an outlet temperature of 850 F. 
The resulting mildly viscosity broken reduced crt.de was 
introduced into an atmospheric flasher from which was 
recovered overhead approximately 46% total volume 
yield of gas oil, naphtha and atmospheric viscosity 
broken gas oil, basis reduced crude, in the following 
amounts: gas 1% volume; 430 F. end point naphtha 
3.5% volume; gas oil 41.5% volume, the atmospheric 
flasher being operated at a maximum temperature of 
about 790-800° F. The atmospheric flasher bottoms 
having a gravity of about 12 A. P. I. and a Conrad 
son carbon residue of about 15 was introduced into a 
vacuum still operated at about 25 mm. Hg at a tempera 
ture of 665 F. There was recovered overhead from the 
vacuum still gas oil fractions amounting to about 42% 
by volume of the vacuum still charge and a heavy bot 
toms fraction amounting to about 16% by volume basis. 
original crude mixture or about 33.8% volume basis re 
duced crude. The vacuum still bottoms had a gravity 
of about 3.6 A. P. I., a penetration (100 gm./5 
sec./77° F. cm.X10-2) in the range 27-29 and a Con 
radison carbon residue in the range 26-33. 

Portions of the above-identified vacuum still bottoms 
were solvent deasphalted with liquid isobutane as the 
deasphalting solvent, employing a solvent: oil volume 
ratio of 5:1 at various temperatures in the range 200 
275 F. and at a pressure in the range 200-500 p.s. i. g. 
The results of these operations are set forth in accom 
panying Table No. I. 

Table No. I 

Deasphalting Deasphalted oil 

Yield, Carbon P. p.m. P. p.m. P. p.m. 
Soiyent 

Temp., Press., 
° F. ° |p.s.i.g, | weight }Tesidue,| Fe Ni w 

percent percent 

350 50 80 26 -- ?? ? - - - - - - - - - - - - - - - - - - - - - - - Charge 
Isobutame-- 200 23) 46.0 5.9 6 9 

DO----- 235 335 40?] 5.0 6 8 5 
DO----- 245 385 42.0 4.1. ------------------------ 
DO----- 270 475 35, 6 3.0 8 3 3 

There was directly recovered from a deasphalting 
operation carried out in the manner described herein 
above a liquid deasphalting solvent-deasphalted oil mix 
containing, deasphalted oil and isobutane at a tempera 
ture of about 248 F. and at a pressure of about 390 
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p. s. i. g.; there was also directly recovered a liquid. 
deasphalting solvent-asphalt mix containing asphalt and 
liquid isobutane at about the same aforesaid tempera 
ture and pressure. The liquid deasphalted oil-isobutane 
mix leaving the deasphating operation at a pressure of 
about 390 p.s. i. g. was partially vaporized by passage: 
through an expansion valve to yield a first vapor phase 
at a temperature of about 190 F. and at a pressure of 
at least about 175 p.s. i. g., e. g., about 210 p.s. i. g., 
and a first liquid phase at Substantially the same tem 
perature arid pressure as said first vapor phase. The 
first liquid phase is then partially vaporized by passage 
through an expansion valve to yield a partially liquefied 
admixture containing deasphalted oil and vaporous iso 
butane at a temperature of about 145 F. and at a pres 
Sure of at least about 75 p.s. i. g., preferably about 100. 
p. S. i. g. The resulting vaporous admixture is then 
passed in indirect heat exchange relationship with said 
first vapor phase to yield a resulting relatively cooled 
first vapor phase at a temperature in the range 190 
200 F. (at a pressure about 205 p. s. i. g.) whereby 
the isobutane deasphaiting solvent in said first vapor 
phase is condensed and liquefied or is readily condensed 
and liquefied by supplemental cooling to a temperature. 
of about 190 F. the pressure in the resulting cooled first 
vapor phase being at least about 160 p.s. i. g. and 
higher if necessary in order to effect liquefaction of the 
isobutane deasphalting solvent. The resulting admixture. 
of liquid deasphalted oil and vaporous isobutane derived 
from first said liquid phase, after having been passed 
in indirect heat exchange relationship with said first vapor 
phase, now at a temperature of about 160 F. and is 
passed to a gas liquid separator from which there is 
recovered overhead, at a pressure of about 100 p.s. i. g., 
vaporous isobutane which is liquefied and condensed by 
cooling to a temperature of about 126 F. at a pressure 
of at least about 95 p.s. i. g. The separated deasphalted 
oil is then steam stripped to effect substantially com 
plete removal of isobutane therefrom and the resulting 
steam stripped isobutane is recovered by cooling the 
effluent resulting from the steam stripping operation to 
a temperature of about 90-100° F., more or less, at 
a pressure of at least about 50 p.s. i. g., preferably 
above about 75 p.s. i. g. and at least sufficient to effect 
liquefaction of the deasphalting solvent at said tempera 
ture, and passed to storage at a temperature of about 
126 F. at a pressure of about 95 p.s. i. g. 
The deasphalted oil recovered from a solvent recovery 

operation described hereinabove has a gravity in the 
range 15.3°-16.8° A. P. I., a viscosity SUS 210° F.in 
the range 238-281 and a K factor of about 11.7. 
The liquid asphalt deasphalting solvent mix phase 

containing asphalt admixed with isobutane, after the 
addition of an amount of cycle gas oil cutter stock, is 
passed to the asphalt heater and heated to a temperature 
of about 500 F. at a pressure of about 100 p.s. i. g. 
The resulting heated asphalt-isobutane stream was passed 
to an asphalt separator from which there is recovered 
overhead vaporous isobutane which is admixed with 
vaporous isobutane from the deasphalted oil flash drum, 
from which admixture liquid isobutane is condensed by 
cooling the resulting vaporous stream to a temperature 
of about 126 F. at a pressure preferably at least about. 
100 p.s. i. g. The liquid asphalt bottoms recovered 
from the asphalt separator is then steam stripped for 
the removal of any residual isobutane and recovered as 
a product. There was recovered from the aforemen 
tioned operations an asphalt having a ring and ball 
softening point in the range 200-300 F. 
A high boiling petroleum fraction comparable to the 

deasphalted oil recovered from the asphalt deasphalting: 
operation is subjected to liquid-liquid contact, with fur 
fura solvent extract mix at a solvent dosage in the 
range 100-200% volume, e.g., 12.5%, basis oil charge, 
the furfural solvent extract mix. having been derived. 
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from the furfural solvent refining of the resulting de 
asphalted oil raffinate in admixture with VPS gas oil, 
said subsequent furfural refining being carried out at a 
Solvent dosage in the range 15-7.5%, basis oil charge. 
The raffinate resulting from the subsequent furfural re 
fining operation possesses a significantly lower metals 
content, substantially below 30 p. p. m., in the range 
5-20 p. p. m. and lower. 

It is also advantageous in the practice of this inven 
tion to carry out the subsequent solvent refining opera 
tion and/or the selective solvent pretreatment of the 
deasphalted oil in the presence of a substantial amount 
of a light liquid hydrocarbon, such as the deasphalting 
solvent, in an amount in the range 10-200% volume, 
more or less, based on the deasphalted oil charged to 
the pretreater or to the selective solvent refining unit. 
By so operating the metals content of the resulting raf 
finate (selective solvent refined deasphalted oil) is fur 
ther reduced, e.g., below about 5 p. p. m. The advan 
tages of carrying out a solvent refining operation in 
the presence of a liquid low molecular weight hydro 
carbon, e. g., deasphalting added thereto or present in 
the deasphalted oil due to the incomplete removal of 
deasphalting solvent therefrom is more completely set 
forth in copending, coassigned patent application Serial 
No. 547,638, filed November 18, 1955. Also the advan 
tages of carrying out a solvent refining operation by 
pretreating a deasphalted oil by contact with a solvent 
extract mix and then subjecting the resulting pretreated 
deasphalted oil to contact with fresh selective solvent 
in a selective solvent refining unit in order to produce 
a suitable catalytic cracking charge stock is more com 
pletely set forth in copending, coassigned patent appli 
cation Serial No. 556,495, filed December 30, 1955. 
The disclosures of the above-referred patent applications 
are herein incorporated and made part of this dis 
closure. 
As will be apparent to those skilled in the art in the 

light of the foregoing disclosure, many substitutions, 
changes and alterations are possible in the practice of 
this invention without departing from the spirit or Scope 
thereof. 

I claim: 
1. A method of treating an asphaltic oil which con 

prises contacting said oil with a deasphalting solvent under 
deasphalting conditions of temperature and pressure to 
effect separation of asphaltic constituents from said oil, 
recovering from the aforesaid operation a liquid oil phase 
having a reduced amount of asphaltic constituents and 
containing a portion of said deasphalting solvent and a 
liquid asphalt phase containing another portion of Said 
deasphalting solvent, treating said liquid oil phase to 
produce a resulting first liquid phase and a resulting first 
vapor phase comprising deasphalting solvent at a ten 
perature T and at a pressure P1, treating said first liquid 
phase to convert the same to a resulting second liquid 
phase and a resulting second vapor phase comprising 
deasphalting solvent at a temperature T2 and a pressure 
P., T being lower than T1 and P2 being lower than P1, 
passing said first vapor phase and second vapor phase 
in indirect heat exchange relationship to each other 
whereby the temperature of said first vapor phase is re 
duced such that the vapor pressure of the deasphalting 
solvent therein is substantially reduced, condensing de 
asphalting solvent from said first vapor phase, heating 
said liquid asphalt phase to produce a third vapor phase 
comprising deasphalting solvent and a third liquid phase 
comprising asphalt, admixing said third vapor phase with 
said second vapor phase after said second vapor phase 
has been passed in indirect heat exchange relationship 
with said first vapor phase, recovering the resulting com 
bined second and third vapor phases and cooling the re 
sulting combined second and third vapor phases to a 
temperature sufficiently low to condense the deasphalt 
ing solvent therein. 
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2. A method of treating an asphaltic oil which com 

prises contacting said oil with a deasphalting solvent under 
deasphalting conditions of temperature and pressure to 
effect separation of asphaltic constituents from said oil, 
recovering from the aforesaid operation a liquid oil phase 
having a reduced amount of asphaltic constituents and 
containing a portion of said deasphalting solvent and a 
liquid asphalt phase containing another portion of said 
deasphalting solvent, treating said liquid oil phase to 
produce a resulting first liquid phase comprising de 
asphalting solvent and a resulting first vapor phase com 
prising deasphalting solvent at a temperature T and a 
pressure P1, treating said first liquid phase to convert the 
same to a resulting second liquid phase and a resulting 
second vapor phase comprising deasphalting solvent at 
a temperature T2 and a pressure P2, T being lower than 
T1 and P2 being lower than P1, passing said first vapor 
phase and said second vapor phase in the presence of 
said second liquid phase in indirect heat exchange re 
lationship to each other whereby said first vapor phase 
is reduced to a temperature such that the vapor pressure 
of the deasphalting solvent is substantially reduced, con 
densing deasphalting solvent from said first vapor phase, 
heating said liquid asphalt phase to produce a third 
vapor phase comprising deasphalting solvent and a third 
liquid asphalt phase, admixing said third vapor phase 
with said second vapor phase in the presence of said sec 
ond liquid phase after said second vapor phase has been 
passed in indirect heat exchange relationship with said 
first vapor phase, recovering from the aforesaid admix 
ing operation the resulting combined second and third 
vapor phases and said second liquid phase, cooling the 
resulting combined second and third vapor phases to a 
temperature sufficiently low to condense the deasphalt 
ing solvent therein, steam stripping the recovered sec 
ond liquid phase to remove substantially all of said de 
asphalting solvent therefrom and recovering from the 
aforesaid steam stripping operation said second liquid 
phase comprising a deasphalted oil substantially free of 
deasphalting solvent. 

3. A method of treating an asphaltic oil which com 
prises contacting said oil with a deasphalting solvent 
under deasphalting conditions of temperature and pres 
sure to effect separation of asphaltic constituents from 
said oil, recovering from the aforesaid operation a liquid 
oil phase having a reduced amount of asphaltic con 
stituents and containing a portion of said deasphalting 
solvent and a liquid asphaltic phase comprising another 
portion of said deasphalting solvent, treating said liquid 
oil phase to produce a resulting first liquid phase com 
prising deasphalting solvent and a resulting first vapor 
phase comprising deasphalting solvent at a temperature 
T1 and a pressure P1, treating said first liquid phase to 
convert the same to a resulting second liquid phase and 
a resulting second vapor phase comprising deasphalting 
solvent at a temperature T2 and a pressure P2, T being 
lower than T1 and P2 being lower than P1, passing said 
first vapor phase and said second vapor phase in the 
presence of said second liquid phase in indirect heat 
exchange relationship to each other whereby said first 
vapor phase is reduced to a temperature such that the 
deasphaiting solvent therein is condensed, recovering the 
resulting condensed deasphalting solvent, heating said 
liquid asphalt phase to produce a third vapor phase com 
prising deasphalting solvent and a third liquid phase, ad 
mixing said third vapor phase with said second vapor 
phase in the presence of said second liquid phase after 
said second vapor phase has been passed in indirect heat 
exchange relationship with said first vapor phase, sepa 
rately recovering from the aforesaid admixing operation 
the resulting combined second and third vapor phases 
and said second liquid phase, cooling the resulting com 
bined second and third vapor phases to a temperature 
sufficiently low to condense the deasphalting solvent 
therein, steam stripping said third liquid phase to re 
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move. substantially all of said deasphalting solvent there 
from and to produce overhead a fourth vapor phase. 
comprising steam and deasphalting solvent, steam strip 
ping the recovered second liquid phase to remove sub 
stantially all of said deasphalting solvent therefrom and 
to produce overhead a fifth vapor phase comprising steam. 
and, vaporized deasphalting solvent, recovering from the 
immediate aforesaid steam stripping operation said; sec 
ond liquid phase, comprising a deasphalted oil substan 
tially free of deasphalting solvent, admixing said, fourth 
and fifth vapor phases and cooling the resulting com 
bined vapor to a temperature sufficiently low to condense 
the steam and deasphalting solvent contained in said ad 
mixed steam and separately recovering the resulting con 
densed deasphalting solvent and condensed steam. 

4. In a process wherein an asphaltic oil is treated with 
a deasphalting solvent under deasphalting conditions of 
temperature, and pressure to separate asphaltic consti 
tuents from said oil and wherein there is recovered from 
the aforesaid deasphalting operation a liquid deasphalting 
solvent-oil mix containing deasphalted oil and deasphalt 
ing solvent, the deasphalting solvent being subsequently 
separated therefrom and liquefied, the improvement 
which comprises passing said deasphalting solvent-oil mix 
into a low pressure zone to produce a first vapor phase 
comprising deasphalting solvent and a first liquid com 
prising, deasphalted oil and deasphalting solvent, passing 
said first liquid phase into a lower pressure zone to yield 
a second vapor phase comprising a deasphalting solvent 
at a temperature lower than said first liquid phase and a 
second liquid phase containing deasphalted oil, passing. 

5 

I5, 

12 
said first vapor phase in indirect heat exchange relation. 
ship with said second vapor phase to substantially re 
duce the temperature of said first vapor phase to pro 
duce a resulting first vapor phase substantially saturated 

- with respect to said deasphalting solvent and recovering 
liquefied deasphalting solvent resulting from said first 
vapor phase. 

5. A process in accordance with claim. 4 wherein. 
said deasphalting solvent comprises isobutane. 

6. A process in accordance with claim 4 whereby the 
pressure differential between said lower pressure zone and 
said low pressure Zone is in the range of 50-200 p.s. i. g. 

7. A process in accordance with claim 4 wherein. 
the temperature of said resulting first vapor phase is in 
a range 20-60 degrees Fahrenheit lower than first said 
vapor phase. 

8. A method in accordance with claim 4 wherein the 
temperature of said first vapor phase after heat exchange 
is reduced to a value so that substantially, all of the 
deasphalting solvent, therein is liquefied. 
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