1,019, 967
t ower

t enper.atu

(22) -

(103) z The

to a tenp
sol uti on

by line (66) and indirectly contacted and heat

(22) through line (21) and

re is raised to about
340[ err]
e feed'is first heated

erature of ahou 00l err
t hen enter. s])u%&EeN[cTangSP

phenol
F. while sinultaneously cool i ng and

B

exchanged in phenol

treating

hot belt heat

reits

fed into the top of the

condenS|ng the hot phenol
heat

t ower

t hrough |ine
vapors.
The dewaxed oi

tIEEG!\A)TIA)erfl nat e phase is:

botton1of hlgh pressure f|aShDﬂKw@Né§&hjﬁﬁﬁﬁﬂﬁd overhead through line (24).

The ex

reane
por -

pr opan
phenol &5

t he
demaxe o
a low pre
hydr oc

The ph@notCL:r@3gng tower (22)

| | ’ v
ssuF€\~ ' drum (not sh
dé‘iﬁﬂ‘ﬂ%fﬁeﬂfé ERC 15

line (67) where it
pressure of about 2

tg éfz Aﬁghccgt% O

Hcatmn made in Upni

; C
A r Spletepesiicationdablished fbads h266-
i @ CravnfoprsightdfSunt of phenol sol vent and nost

I|n ion

= of the nonaromatic

ted at about 5 psig. The dewaxed oil,
I s operated at 80

of propane,

is fl ashedsltog%gﬁnggjsgr I's |

of the-

r%’&‘f’“éﬁ&éfﬁ“@ﬁﬁ‘fga?‘hé‘sﬁbst of the
&Y in t he hlgh pressure fl ash

tesrof Amsrise iye-237 ) avent A7 {#6#ti on of

‘propane in the

sol vent and

free
S

renoved through-line (73) aQQMAﬁLﬁT@mgﬁﬁj%ﬂﬁyingﬁ-abOUt 200{err] F. and a

pres-
psi g.

phenol va ‘ﬁ ”m

tower (37
(36), wie
t hrough |
sol vent
recover
pressur

raffi nat etreatment, and t

tomer(37hﬁ@ﬁﬁ

25

30

sent to stor

moved throug?ﬁ%cﬁ E’ffg‘?

raf fi nate sWeedinso Resrargrednn @N@bthG phenol solverands@sque@hmcotemd droopn

i ok
mne "Ti;é“é’ufe

|P§? ‘g’? g*HfYP?feéle solv
ally, it ci,’;ccfn: a"“";im%éﬁi éﬁﬁL

lof theBauliydat
mﬂwabdu@m@33mpgngdw£Mbmnwmh

%gdeas%

and de
Llﬁl;;an ent
heat transfer between hot solvent vapor dis-
tilled from: the extract and raffinate fractions,
from the solvent extraction process, and the
refatively cool process streams from the de-
asphalting and dewaxing steps. The hot ex-
traction solvent vapors are indirectly heat
exchanged with the relatively cool deasphalt-

solv

“ing and dewaxing process streams to vaporize

the solvefit from the deasphalting and dewax-

..ing streams. Simultaneously, the hot extrac-

35

tion solvent vapors are cooled and condensed.

In lubricating oil refining processes, one of
the .conventional steps is to selectively extract
aromatic. hydrocarbons from the lubricating
oil by using a solvent which preferentially dis-
solves..aromatics,. An example of a suitable
solvent is. phenol. The phenotl is counter-
currently contacted with the feed and’sepa-
rates into two phases; a solvent extract phase

- rich in aromatics and an oil raffinate phase.

with most of the aromatics temoved, The
[Price 4s, 6d.]

phmsm%msnﬁ
@par

@r%@m
teﬂﬁ Fract\M g a

«my%m%é;%%f Rt

hed
TUng|

opane IS re-
ins line (121)

sure

dYeﬁﬂ

ng, are closely

heat from the phenol solvent vapors to the
process streams of the deasphalting and de-
waxing steps, wherein the solvent is vaporized
from the latter streams while simultaneously
condensing the hot phenol vapors.

To insure adequate heat in the phenol hot
belt during periods of low phenol circula-
tion rate in the phenol plant, phenol solvent
can be injected into the extract stream prior
to its entry into the phenol extract furnace.

Another aspect of this invention is the use
of a furnace recycle system whereby hot ex-
tract solution from the extract recovery fur-
nace provides heat for the tecovery of solvent
from asphalt separated in the deasphalting
unit. The recovery of solvent from asphalt

vered by vapon
y%nas th‘fmﬁ&er 0% r}g} eu P%nol
m

of 100-300
The

adhe

condenser’ S@?ﬁ‘)" ; 2 AEGRE, fulyoregpied ads g‘;’lt‘rc Ry gETssh e Mobishare- 20
The sl ack WX ORkENMG o§| Tax el

85 5 New Jersey, United u@naf Adigaica, T dol t@cfﬁ?ﬁqmgéfrﬁﬁﬁﬁﬁgﬁhjw%hﬁﬁg) to

‘heat exchderger dgclare3ihe ihenptivhnfoi twhicls Wen ClapoLfrdny the phéhol solvent recoveryfstePM 502X
filter an@njygﬁ“]g’m %I‘a 2y Phérep e t’gﬁf :p Thiohasaretutsed. ini thh Was¢ op fenisht vapors. |t
IS then fomed, 1o ool B tﬂ%ﬁ‘;{‘%@%{aﬁ@ Pmm gpoeq to

f ur nacel0( By 8 ﬁﬁb@iﬂghtahﬂﬂm {-35) vvher € ment for cooli ¢l to about
320[err] E. pigsepfonvention fql%es heafoel- tems. 650 t O 50[err] F I S tagen sent

ong0| eth te Qlewadnbi dﬂ&td&asﬂh.&iﬂg) Iplahe,c overy
abLlaw3yub@ﬁdb%§@aamrﬁeﬂw&ﬁmaaﬁmax

l'ine
is fed

EIS

|nto
e gsfecovery

70

‘-

80

must be carried out at high temperature to

reduce the viscosity of the asphalt solution

to prevent foam carryover. Since these tem- -

peratures are not generally attainable with
steam, a separate furnace hag been required
in past practice, The use of an extract fur-

1

85 N



30 slack wax is withdrawn fromflash drum(71) (32). Th hot phenol
vapors | eave tower (37) 95 by line (72) and can be subsequently
f urther —via—tine (82} at—a—tenperat ure—of—about—435Lerr]

processed to recover the wax, cracked to nake

F. and a pressure of about 50 psig. and are
subsequent |y conbi ned with the phenol
vent vapors from't ower (27)

used as fuel.

pane fro t

The pro-
he hi gh pressure flash

gk

sol -
ved,

l'i ghter products or |

in line{83) . Lline 35 from jrum section (71) through Iine
(83) | eads t GukheylGRGI Hlated Bt ned/ Bk GM cridls $0catty 4ed WhaxitPd 1 01 NS
line (121) anebgtate fmade.st O prE)- etm-'e hot m&sﬁbleiglwtﬁmsftyﬁd&% mpdmma} vagpors
are - %ﬂver -bddoret beat ench pnayﬁaneadvawtysbyl hyd'rom f*ed:le&nd e
Condensed %ﬁﬁ%ﬁ solutmn 1s ted: If 7 Fofler VI

condenser a,a ﬂa s RS Al AL 2Nt it n@--sent
to. propane accmumllﬂ&t:mm Bhat) enefg &&i}n thc yield Hbever, dm Sﬁféﬁmﬁﬂrfﬁromﬁuﬁ&ﬁe (129),
condenser  ofmeratys F‘ighéa&t‘éhﬁq ?“E@’ etnoiw@élanpomq Depepding .on - the:. Pm-_ |

(126), stopa No s £

t hrough |ine

égﬁggym&;é%gem is a(lﬁﬁhcx h

Wﬁ%ﬁ& 2%%

pkggmpre used

to a raffi natfa:tostorage tank or throu h Ilfreemons areusedwhxchf@n uhdb@odﬁmml ng and

deasphal ti ng
pane circujsa
extract frac

AT

ﬁefeys&yseﬁn

f‘b

e
{def3phalting and 4

treat |pnlgtutemmlncn B )solyege ragrpovagved will be gwen 3to5b pS| g.
wer through line 110

Sptghanged in

hot beioﬁ the process steps - GbédI B8 _pfofyce agd sﬁpaberuefr of (r )ugmmdluﬁg%&)oussnwsss heat

phenol

pressure fIam hﬂm ﬂWﬂPﬁNﬁWﬁﬂ*“
(not showm, "Gl " e Ofth 112 ided !
phenol

exchanger lﬁmmbﬂﬂ bleadisie  sreghp rhave
corrpressor “‘t Lsf[lm fncfe’ge“ é@ﬁu
50 R sts q,r&eses&,uﬁtﬁgelaﬁd 58 LS T
t hr 1,1 I ne a()125 $at tegergy and cooling -capac0

ext - ecové?

vapori -

30
phenol . Th
dr % Ve&
55 and (71)

recovery tsgwedovdl 27 arombid

I nt roduced
propane accu
with the

raf fi nate ae
t hrough |ine
and (134) to

4 Ac?:ﬁgnan?ﬁcigﬁ % ¥

whlch unde51 hdl AR AfeEpre
@P}Mﬂt alIléildle bglonili rz@dered After

éﬂ%f ‘gﬁ : wmcﬁ i s??z%‘f Fac
{ GRfar

components 1mproves

by

r?lﬁ mms a mmoer po&1 ;b[

500 ﬁ@wdemﬁee bvefhkatlo phasen Ghillh

d?‘}fﬁf’f
lﬂj (=

b@i jon

20 eals

'liﬂ 80

from

fronlthe | ow

oils at low tempenatq e}ymgngg
rQFqﬁgﬁ@ﬂ“ “’ﬂﬂd?@ T F.
TR

gpsphalt—contalmng residuum is contacted with- 90

r§t0

aspha]mdf olbmdhm

tas

volumes of hqmd solvent‘pﬁ 0¢ gm:)r ess OI’

Sy
sstheawg t he
o m®ssmm®_fha§ﬁ

mge

g}'}@ﬁm indegp splor, cand stabilin ofovler rpe:aphse [PofQfh of ale feed and the re- 1t o

S

et o

parafbiiy whxg\iterfaB ) rempved and the

of f° %ﬁe %ﬁ@m%here the feed is
%mgm&ﬁ % &Qgﬁ}{éed a stripping gas is

'mif%b"gﬁit““ﬁéﬁa

Ve

Q§hb|ned

Luewm B&QRE 16 iﬁ@ from
eparatelyt i@nting @hefel Bitfions andr fixehing - ed

105 0

i ntroduced i mkddar stocks may bypass the ﬁkaaﬂeM@&Hﬂﬁxﬂéﬂaﬁﬂﬂb”1Xer

extract reagoveFhe prowipsl hfiegrergsh of ﬂnesn 3 or] fpm another source, 52%

and (33) to fl*r émz" o ﬁ‘“ %slm R o s T BREL g

Fig. 2 of tQ& ﬂ'ff endh) Ot g 2 asihilGed

feed which |set®ahyfh @ nlmﬁc caipoﬁmserme vl of adomadrout :

500[ err] B0 palvsmn andinthe relauvely c0016®asphhlt516u§sre@nents Faiseq] then vieposity théﬂ?mdt om of
onstabihty and color’

phenol (27)

55 -

hed

%ﬁﬁ@ilmﬁl o RE NS ¢

handle a complex slate of operations and the
design principles are applicable to & broad
range of different processing steps. Various
lubricating oil- fractions - may be fed to. the
above described plant wherein each fraction
undergoes one or more of the above process
steps in whatever .combination is required to
obtain a refined hibricating stock having the
desired properties of viscosity index, pour

- point, odor,. color stability, etc.

65

There are two basic types of crude oil
employed in lube manufacturing. They are
paraffinic and naphthenic crudes. Naphthenic
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6 1, 019, 967
Thi s product

of aromatic

conponents. is sent Heat exchanger (E-5) receives hot

- and heas ded

(92) _ A portlon of the phenollextract phase oi
propane solution from about 140[err] F. - introduced into extract
recovery tower «(27) is to about 340[err] F. The cool ed phenol vapors 5

recycled through |ine (28), heat exg % er
(93) ande—are 70 (E-8) . and.

conbi ned . l:dw&earﬁgé))wey“tﬁehe}&lg& A0URd RhsRRke of 400L6B0° 7. and i gres@i T GCT
recycl e atnae fhess & e Ue@very agtidns;f ¢ithen IoanS-(—Q(D) psig. ‘The egfacticalsoiwént is 600[ err |

F. exciangdlyonaithouypympst he oy foi. thy regiig 1‘“— phenol
?'a T Sh ‘ ”%gp@ggphfg%%qﬁ ne (89)
t hat '

asphal prw%%@.
ream to a tenpera-

and heat s pofl@deR bi
oil/ propartﬂemlsnluaadr o:nhéat aln ddaspliting] 7t - FlottRele Heat:Exchangeur e of about 580 F.

are w thdrawn through3l i ne

Addi t i onald T“él‘V’r] Trfebobt X BIEN STWANBT s ar e

i s obt ajgneff By Phﬁ’gfsg%‘;cﬁ%ﬁ&(’gd?ﬁ mﬁﬁmﬁﬁl Tedberkpanger (E-4)
by line (97). propane sol ution wr;il .t TR diat folviatat Hoo B&Elt whichhen t he
phenol pl dPewaiisg r unni ng at I ow i Iprefnfites BO' drwméaﬂtheabeﬂ?aﬁvgeﬁ (E-6A)
as shown cHetcwael oiraélf‘éo oS épl‘l}?& i ﬁl‘f’ty" Em re 2.

the hot bﬂf&uwebm&bs gﬁaﬁs Fﬁ%ﬂ Oi esolv - At the. nsed
phenol  15ap6ires isl Bitkd inkder prshed numsﬁsrya h dfeﬁf@vdr;t suvsenstalrty |nto
E)henol hotgﬁhﬁ@l it %@géﬁ%@bﬂﬂe@t 4 $ur nace
E-7). Thi redde ﬁ%ﬁ%%? hggl.lm % enoI t hat
enough he J, afé’,lygaj tyj ls?;a;p ekfing Jhofit about

rmwgttahé pdiaet IQ@ufﬁm'dtr about 25

275[ err3o Ihraﬁpi)emi bevalpalr to th@soi!dea
?ck wax

ps| g. solution.. The: wond. “Paraflow” is-

is 1 -hm ve leoqoq thagé %
pressure fﬁ%}. frg% gluﬁgiigg\soﬂw the hl gh

%d sent €l thdY onS6the bﬁbn&h@ EsSctidl.
event tﬁatsomw&n hw solus:orawaﬂlh:abh'etq n fIhevanous demganp resami sﬁﬁmg@herrat [ c

fl ow di ag 55 b WHIFD gli‘ F°1‘E¥}S wgﬁ‘g Sk |
phenol hoty amg gi, ﬁg ase,,\@changers
via lin .25

eads from t he r AN bR e n@tﬁﬁbmaif ﬂnecsoﬂmt

Condens¥d ommbmm oIrsnged @o re¢ ‘m‘r?ystgws and the °1th|‘1'(e henol
treating zﬁ”%‘d ?‘F(?th“iﬂf;i‘d]ffé ‘%{sﬁﬁ’%go o é Mﬁ Ypa¥s line,
duced to tj&m Q | ke or ) hhdi‘ﬁlg) di%& (196‘3) and are

fed t hrou
35

45

Qives the-. chnlledr batches from thc chiller -

from .which: :it continuously feeds one or more

filters .or centrifuges.. The . temperature, at
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waxing.:and . deasphalting . solvent -is flashed .
and - removed ‘from  the  respective . process:

streams.

The asphaltic solvent mixture from the-de-
asphalting step is heated by a novel extrac-
tion solvent -pumparound: stream' wherein the
extract ~solution:: is+ cycled- between.. the:: ex-
tract-solution furnace and indirectly contacted
with ‘the asphalt solution and returned to the
extraction solvent extract furnace.
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The invention is, illustrated in the accom-

panying dm:awmgs The drawings have been-

simplified by -omitting . various pumps,-com-~
pressors; motors, heat exchangers, etc. which
do not form a part-of the present invention.

Fig.: 1 of the drawings. is a schematic flow
diagram- of the deasphalting and dewaxing
plants and the propane recovery system.

Fig. 2 of the drawings is-a schematic flow -
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diagram.- of ‘the phenol extraction unit and
phenol recovery system.

Fig.-3 of the drawings is a flow diagram
illarstrating -the: phenol hot belt -and its rela-

tionship to. the- various -heating - and .cooling -

services that are provided.:
Fig.. 1 ~will describe - in .detail the * de-

asphalting and: dewaxing process steps-as well .

as. the . combined: -propane- solvent ‘ recovery

system. The- description: of the deasphalting:
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changers, (E-1) through (E-5). The hot belt
system consists of five heat exchangers, (E-1)
through (E-5), and a phenol bypass line
86
( 'I)‘he heat exchangers provide the following
services:

- Heat exchanger (E-1) receives hot phenol
vapors through line {(85) and discharges them

_ through line (95) and the cooled and: con-

densed phenol vapor is collected in line (98).

_In cooling the hot phenol vapor through heat

exchanger (E-1), the feed to phenol extract
recovery tower (27) is heated from about
180° F. to about 400° F., prior to entering
extract furnace (E-7).

- Heat exchanger (E-3) receives hot phenol

-vapor through line (87); cooled phenol vapor

is removed through line (96). The feed to the
phenot raffinate recovery tower is heated in
exchanger (E-3) from about 200 1o about
400° F. prior to entry into raffinate furnace

- (E-8).
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Heat exchangers (E-2) and (E—S) receive
hot phenol vapor through line (88) which
splits into lines (90) and (92). Line (90)
provides the hot phenol vapor for heat ex-

" changer (E-2) wherein slack wax/propane

solution is heated from about 140° F. 1o
about 320° F. The cooled phenol vapor leaves
through iine (91).

gekeup b

by heat exchange with cool dewaxing and de-
asphalting process streams and by concomi-
tantly heating the latter streams to remove
propane solvent.

WHAT WE CLAIM 1IS:— .

1. An improved process for refining lubri-
cating oil fractions and for vaporizing, con-
densing and recovermg vaporizable solvents
used in conjunction with said refining process
which comprises a solvent deasphaliing step
in which a deasphalted oil/solvent phase and
an asphalt/solvent phase are separated: a
selective aromatic solvent extraction step
which produces an extract phase and raffinate
phase which are separately heated to a tem-
perature at which the hot extraction solvent
vapours are removed; and a solvent dewaxing
step in which a- dewaxed oil/solvent phase
and a slack wax/solvent phase are separated;
the deasphalting and dexaxing solvent being
removed: by heating the separated phases and
ﬂashmg the solvent therefrom, and the hot ex-
traction solvent vapours being cooled and
condensed by indirect heat transfer with the
relatively cool deasphalted oil/solvent phase,
the dewaxed oil/solvent phase and the slack
wax/solvent phase, simultaneously heating
said phases and vapourizing deasphalting and
dewaxing solvent therefrom; and separating,
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13. Apparatus for use in a process as
claimed in any of claims 1 to 6 substantially
as hereinbefore described with: reference to
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