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‘The present mventmn ig directed to the prep-
aration and reeovery of nephthemc hydrocar-
‘bons from a mlxture conmstmg essentlally of
‘naphthenic "and paraffinic ‘hydrogarbons. ‘The
‘invention has to do partl Ur&l’ly wrth the separa-
tion and trecovéery of -cvclolexane from naph-
thenic hydrocarbon fractions containing it.

The plesent mventwn may be described’ b11ef—
ly as cemprlsmg a rnethed fel r-epe,retmg )

cerben fraction in the sgasoline boiling range con-
‘sisting essentially of naphtheme and paraffinic
‘hydrocarbons. This hydrocarbon fraction is ex-
tracted with furfural at a tempere‘tl,ue in the
range between 40° and 300° F. In the presence
of a solvent extrect of a naphthenic lubricating
0il .Lractmn boiling "in the 1ange ‘betiween 570
and 350“ F. and conte,mmg 2 meJor e,meunt of
aromatics and naphthenes and a minor amount
of paraffins with the naphthenes in excess of the
‘aromatics to form at least an extract phase and
a raffinate phase "The two pheses are separdgted
and naphtheme hydleeerben is seperated from
‘the extract phase by removing solvent thereé-
from.

In practlemg the present invention it is essen-
tial that a substantially aromatic free hydro-
:CELIbDIl fr e,etlen be emphyed bmlmg in the gaso-
line boiling range which contains naphthenic
hydrocarbons and pera mlc ‘hydrocarbons. If
‘aromatic hyerocarbons are prese‘lt the naph...
‘thenic hydrocarbons will be contammated with
the aromatic hydrocarbons. It is, theréfore,
contemple,ted that the hydloeerben frectlen
forming a feed stock in the practice of the: pres-
‘ent mventlen will be substantmﬂy free of aro-
‘matic hydrocarbons and this may be accom-
‘plished by a suitable pretreetmerlt For exam-
ple, the feed stock may be suitably treated with
concentrated sulfuric acid or with a halosulfonic
‘acid under sulfonation conditions to sulfonate
.preferentm,lly the aromatic - hydrocarbons and
cause their removal.

- The feed stock for the present invention will
ordmarlly have a boiling range from about 80°
“to about 300“ F. although narrower boiling frac-
‘tions may suitably be employed. For example
when it is desired to eeparate cyclehexa,ne from
mixtures of it with other nephthemc hydro-
carbons and paraffins, a feed ‘stock bmlmg in
‘the range from 80° to 200° F. should be used.
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“The' solvent extract employed in the praetTCe |

of the present invention is a solvent extract of
‘ngphthenic lubricating oil fraction: solvent ex-
~tracts ‘such as furfural extracts, phenol extracts
-and mtrebenzene extlects and the like may be
“used in the practice of the present invention.
It is preferred to employ a phenol extract of 3
‘naphthenic lubricating oil fraction. For exam-
ple, a phenol extract of a Coastal’ lubricating oil
distillate boiling in the range from 570° to 850°

F. may be used satisfactorily. It -is preferred,

60

discarded ‘as “desired.

2

‘however, to use ' a phenol extiract of a- 'Coastal

lubricating oil dlstrllate beﬂmg et a temperature

between the range of 570° ’e,nd 7500 F, whlch con-
tains - arpro*‘umately 30%

‘mately 40% naphthenes and appmmmately 30%
"pareﬁns

‘said the,t the "solvent -extract - employed -in -the
j’praetlee of the- present invention: should contain
a2 'major amount of - aromatics ‘and nephthenes
‘and a minor amount of’ parafﬁna with the naph-
thenes in excess of the ar ometles

e,rome,tlcs approm.-

‘AS & generaJ statement it - may ‘be

The température employed in the present:in-

vention may range from about 40° to about -300°
:'F..
solvent extraction-should not exceed -the boﬂmg
‘point-of the feed stock.
lsepareted and recovered the ‘extraction tempera-

ture may suitably be in the range from 40° fo
200°'F.

‘Ordinar ily the temperature empreyed in-the

“When cyelehe*{a,ne is

In -order to obtain setlsfectory sepere;tmn ‘of

‘naphthenic-hydrocarbons-in the present-inven-
jjtmn a furfural to- feed hydrecerben ratio in- the
range flem 10:1 ‘to about -30:1 sheuld be ern-
{pleyed
25
**should be emple:red to obtain-eflicient sepere,tlon

‘in separatmg cyelohexane from a- nnx-
ture-containing it a-ratio -of approxrme,tely 20:1

’I‘he solvent extract: of a nephtheme lubrlce;t-

:‘_'mg oil fraction -which is employed in the pres-
“ent invention should be used in a- ratio of solvent
30
‘about -2:1 -to-about 10:1.
-tained at a ratio of about 5:1-to 7:1.

extreeu to- Ieed hydreca,rben in the range from
Best results are :0ob-

Ty - conductmg the solvent extraction” opera-

'tlon it is desirable to- empley a vertlcal solvent ex-
‘traction tower such as Well known-in the art. ‘A
“solvent extraction: tower havmg -from- about 510
f20 exti ectlon stages may smtably be used in con-
-ducting the present invention. “The furfurel sol-
j vent would be-intr oduced into the top of the ver-
-tical-extraction tower-and the feed hydroeerbon
introduced at about the: center thereof.
tract - phase ‘which ‘would contain - the demra,ble
'naphthemc hydreearben Weuld be 1 ecovered frem
';the bottom of -the tower ‘while the solvent €X-

45

An ex-

tract ‘of the- lubrlcetmg oil fractlen would he in-

‘troduced at the bottom of the tower -to exert a,
‘Washmg action - on the ‘extract phase and this

JJJJJJ

would be' removed’ as a; secondary rafiinate phase
ab-a point just below the point where the feed

hydrocarbon is introduced into the tower.

'T'his raffinate phase would be sepa,reted by
distillation into a naphtha fraction which would

“be-admixed with the fresh feed and returned to
fthe e*ztraet_mn tower, and a lubricating oil frac-
tion “which would be recycled with the solvent

extract to: the ‘bottom of the extraction tower or

The primary raffinate
bhase would be ‘separated and recovered out of

‘the top of the extraction tower.

The invention will be further illustrated by
reference to the drawing in which the single fig=
ure lllusirates a mode of practicing the invention.,
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Referring to the drawing, numeral ({ designates
a, charge line through which a naphthenic hy-
drocarbon feed containing paraffins and boiling
in the range between 80° and about 300° F. is in-
troduced into the system from a source not
shown. Naphthenic hydrocarbon feed flows
through line 1 controlled by valve 12 infto a sol-
vent extraction ftower 13. Solvent extraction
tower 13 is of a type well known in the art and
is understood to include all auxiliary equipment
usually associated with solvent extraction towers.
Such auxiliary equipment may include means for
inducing reflux and internal contfacting means
whereby intimate contact between the hydrocar-
bon feed and the solvent is achieved.

Leading into the top of solvent extraction tower
{8 is line (4 controlled by valve 15 by way of
which furfural is introduced into the system from
a source not shown. At a point adjacent the bot-
tom of solvent extraction tower 3 a solvent ex-
tract of a lubricating oil such as a phenol extract
boiling in the range between 570° and 850° F. is
introduced by line 16 controlled by valve 11, ‘This
solvent extract is comprised essentially of aro-
matics and naphthenes with a minor amount of
parafiins.

The naphthenic hydrocarbon feed contacts the
furfural countercurrently and results in the for-
‘mation of a raffinate phase containing furfural
and paraffinic hydrocarbons. This raffinate
phase is removed from the top of extraction tower
{3 by line I8 and is discharged thereby into a
solvent stripping zone {9 which is shown as a
distillation tower. Distillation tower {9 is pro-
vided with a heating means such as coil 20 which
‘allows adjustment of temperature and pressure
conditions to allow obiaining of an overhead
fraction of paraffinic hydrocarbons by line 21
while the furfural is recovered by line 22 and
‘may be recycled to line 14. By virtue of intro-
ducing a solvent extract of a lubricating oil frac-
tion into the tower 13, a secondary raffinate is
formed by the washing action of the lubricat-
ing oil fraction on the extract phase formed by
countercurrent contact of the feed hydrocarbon
~with the furfural. This secondary raffinate phase
is withdrawn from extraction tower 13 at a point
just below the point where the feed hydrocar-
bon is introduced by line il, This second raf-
finate phase is withdrawn by line 23 info a strip-
ping zone illustrated by distillation tower 24
which is provided with a heatfing means illus-
trated by a2 coil 25, Conditions of temperature
‘and pressure are adjusted in zone 24 to allow
separation of naphthenic and paraffinic hydro-
carbons which have been washed out of the ex-
tract phase by the solvent extract of the lubri-
cating oil fraction. This mixture is withdrawn
from zone 24 by line 26 and may be discharged
from the system by opening valve 27, but prefer-

ably is recycled to line {1 by branch line 28 con-
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trolled by valve 29. Likewise, there is withdrawn
from zone 24 the recovered solvent extract of the
lubricating oil fraction by line 30 which may bhe
discharged from the system by valve 31, but pref-
erably is recycled to line 16 by branch line 32
containing valve 33 which connects line (6 with
line 30.

The extract phase is withdrawn from the bot-
tom of solvent exftraction zone (3 by line 34.
This extract phase contains naphthenic hydro-
carbon and furfural which are separated from
each other in stripping zone 3% illustrated as a
distillation tower and which is provided with a
heating means illustrated by coil 36. Condifions
of temperature and pressure are adjusted in zone
35 to allow withdrawal as an overhead fraction
of the naphthenic hydrocarbon in a purified form
by line 37T while the furfural is recovered from
zone 35 by line 38 for recycling to line {4 as may
be desired.

In the description of the stripping zones 19, 24,
and 3%, it is assumed that these stripping zones
are distillation towers, and this term is meant to
embrace all auxiliary equipment usually associ-
ated with such distillation towers, such as means
for providing reflux and internal contacting
means to insure intimate contact between liquid
and vapors.

In order to illustrate the invention further, a
naphthenic hydrocarbon fraction boiling in the
range from 80° to 200° F'. which contained cyclo-
hexane and which was substantially free of aro-
matics was charged into a 20 stage vertical ex-
traction tower with furfural being introduced
into the top of the tower. The feed hydrocarbon
was introduced near the center and it was ex-
tracted with the solvent in the presence of 2
phenol extract of g light coastal lubricating oil
distillate which was introduced at the bottom.
A primary raffinate was obtained out of the top
of the tower. An extract phase containing cy-
clohexane was recovered from the bottom of the
tower while a secondary raffinate phase contain-
ing the phenol extract was recovered from the
tower at a point just below the point where the
feed was introduced thereto. |

Runs were made in accordance with the fore-
going description at temperatures of about 70
to 90° F. In these runs the temperature of the
feed was around 36 to 87° P., the temperature of
the solvent was in the neighborhood of 72° . and
the temperature of the extract phase containing
cyclohexane was about 290° F, The phenol ex-
tract was introduced at a temperature of about
87° I |

The yleld data, the composition of the feed, pri-
mary raffinate after removal of solvent, and ex-
tract after removal of solvent the phenol ex-
tract, as well as the volume of feed, pheno] ex-

tract and furfural employed are presented in the
following table: |

Run1l Run?2
Charge — - —
Raffinate | Exfract | Raffinate | Extract
Yield, Vol. Percent . oo ocaaccmceeae T 49.0 51.0 60. 0 ..
Composition, Vol. Percent; 409
ATOmMAtieS. oo oo eie e mm———————— 2.2 0.0 1.8 0.0 6.0
Naphthenes. - oomaccmmcceccmeeme 48.3. 26.3 71.7 32.1 74, 5
Paraffinl_ oo ceem—m—— e 49, 5 73.7 26. 5 67. 9 18. 6
Cyclohexane. ... cmooamcmamoaas 23. 6 3.8 46.8 8.8 | 54.7
Input, Volumes/hr,: .
Feed ..o mm—memm—e e | m———— 0.77 |ccomne - 0.77 oo
Phenol extract. o ceececmracmec e e oo 3.40 oL __. 4.50 |oooeee
Furfural.. oo ecmmcccccmecmacmcmmcecsc e —————ae 15.60 | ... 15,60 |oomeee .
Tﬁtal ------------------------------------------ 19. 77 ' ---------- 20. 87 _---_;,-.-
! |
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It will be seen from the data in the above table
that the feed stock was substantially free of aro-
matics containing only 2.2 volume per cent. It
will be further ssen that the naphthenes were
conncentrated in both runs in the extract and that
the cyclohexane was also concentrated in the ex-
tract to a greater extent than that of other nanh-
theneg in tﬂ"-'* feed stock.

It is understoed that a greater concentration

ci naphthenes may be chtained by adiusting the |

ratio of furivral to feed to employ furfurai feed
ratios in the upper portion of the rance and
that further concentration may also he obtsined
by using additicnzal solvent sxtraction stages as
is weil gnown to the sri.

While it has paen stoted that the feed stock
of the present invention showld be substantially
aromatic free it is considered that the aromatics
should not sxesed 109 by volume of the fees
stock and p}.ef{:: avly should be substantially
absent Ifrom the feed stock.

In the foﬂem:n“b deucmptlom it 1s understood
that the furfural will be removed from the raffin-
ate and extract by techniques well known to the
art. It is also understood that the secondary
raifinate which includes portions of the phenol
extract may be reused in the process.

‘The nature and objects of the present inven-
tion having been completely deseribed and illus-
trated, what I wish to claim as new and useful
and to secure by Letters Patent is:

1. A method for separating a naphthenic hy-
arocarbon from a hydrocarbon fraction boiling
M the range between 80° and 30%° & comuprising
essentially of naphthenic and patrafiinic hydro-
carpons which comprises extracting said hydro-
carbon fraction with furfural employing a ratio
of furfural to hydrocarbon fraction in the range
between 16:1 and 30:1 at a temperature in the
range between 45° and 309° F. in the presence of
2 pheno] extract of a naphthenic Iubricating oil
fraction, boiling in the range between 570° and
850° . and containing a major amount of aro-
matics and naphthenes and a minor amount of
parafiing with the naphthenes in execess of the
aromadics, to form at ieast an exiract phase and
a ra‘ﬁna,tﬁ phase, and recovering napathenic hy-

drocarion from said extract phase.
2. A method for separating cyclohexane from s

hydrocarbon fraction containing it boiling in the :

range between 50° and 200° F. comprising es-
sentially of naphthenic and paraffinic hydrocar-
bonts which comprises extracting said hydrocar-
bon fraction with furfural employing a ratio of
furfural to hydrocarbon fraction in the range of
10:1 to 30:1 at a temperature in the range be-
tween 40° and 200° F'. in the presence of a phenol
extract of a naphthenic lubricating oil fraction,
boiling in the range between 570° and 750° F. and
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containing approximately 30% aromatics, ap-
proximately 409 naphthenes, and approximately
30% parafiins, to form a first raffinate phase, sec-
ond raffinate phase and an extract phase, said
extract phase containing cyclohexane and said

‘second raffinate phase containing said phenol ex-

tract, and recovering cyclohexane from said ex-
tract phase.

3. A method in accordance with claim 2 in
which the hydrocarbon fraction is extracted with
furfural at a temperature in the range between
70° and 90° F, with a ratio of furfural to hydro-
carbon fraction of approximately 20:1.

4., A method in accordance with claim 2 in

& which the phenol extract and hydrocarbon frac-

tion are employed in a ratio in the range from
2:1t0 10:1.

2. A method for separating cyclohexane from
a hydrocarbon fraction boiling in the range be-
tween 80° and 20C° F. comprising essentially of
naphthenic and paraffinic hydrcearbons which
comprises extracting said hydrocarbon fraction
with furfural employing a ratio of furfural to hy-
drocarbon iraction in the range of 10:1 to 30:1
at a temperature in the range between 40° and
200° F, in the presence of a sufficient amount of
a phenol extract of a naphthenic lubricating oil
fraction, boiling in the range between 570° snd
750° F, and containing approximately 309% aro-
matics, approximately 409 naphthenes, and ap-
proximately 309% paraffins, to provide a ratio of
bhenol extract to hydrocarbon fraction in the
range between 2:1 to 10:1 to form a first and sec-
ond raffinate phase and an extract phase, said
extract phase containing cyclohexane and said
second raffinate phase containing said phenol
extract, and recovering cyclohexane from said
extract phase.

6. A method in accordance with claim 2 in
which the hydrocarbon fraction is extracted with
furfural at a temperature in the range between
70° and 90° with a ratio of furfural to hydro-
carbon fraction of approximately 20:1 and with g

ratio of phenol extract to hydrocarbon fraction of
approximately 6:1.

MORRIS R. MORROW.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date

12,124,606 Bucheletal, _________ July 26, 1938
2,132,359 McCarty .o ______ Oct. 4, 1938
2,161,567 Gee et al. .. ____..__ June 6, 1939
2,330,054 Hibshman ____.._____ sSept. 21, 1943
2,378,808 Sweeney _ o _.__ June 19, 1945




	Drawings
	Front Page
	Specification
	Claims

