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SEPARATION OF OIL AND WAX BY
- CONTINUOUS FILTRATION: - -

‘Wynkoop Kiersted, Jr., Scarsdale, and Howard
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H, Gross, Pleasantville, N. Y., assigners to . . -

Texaco Development Corporation, New -York,
N. Y, a corporation of Delaware ’

e Application June 29, 1948, Serial No 35 923
Sl L : (CL 196—19)

R 6 Claims.

-This invention relates to the separation of oil
and wax by continuous filtration wherein. the
oil-wax mixture is filtered in the presence of a
solvent liquid -at. a .temperature. substantially
below normal atmospheric.

- 'The . invention. is concerned: part1cular1y with
the -dewaxing of :wax-bearing  lubricating oil
stocks ‘to ‘produce -a dewaxed oil .of low pour
test and to obtain a wax product highly normal
paraffinic in character. In accordance with the
invention the filtration is effected in the presence
of - a relatively small proportion: of added wax
which is normal paraffiinic in character.

The. invention is . particularly. advantageous
from the standpoint of obtaining a product wax
of low oil content and having a materially -de~

creased content .of soft wax or wax Whlch is -

highly isoparamnic in character.

The invention is to be distinguished from the
dewaxing operation. disclosed in U. S.. Patent
2,248,498 granted to Howard H, Gross. and Walter
Smisloﬁ The patent in question discloses - re~
cycling to the filtering operation product wax
and, -preferably a relatively low melting point
portion of the product wax.. The wax recircula-

tion of this patent has for its object the increas--

ing 'of the ratio of wax to oil in the type of wax-
bearing ‘oil feed from which the wax is normally
deposited in the form of a cake which is too
dense for effective filter operation,

In the practice of the présent inventmn, ‘the
wax product obtained from the ‘primary filter
operation is further treated to separate there-
from a fraction of relatively high meltmg ‘point
and which is highly normal parafﬂmc in ‘char-
acter. . This high. melting point fraction is re-
cycled to the. primary ﬁltering operation, - It
is advantageous to employ a staged ﬁltering op-

eration as illustrated in the accompanying draw-

ing.

This drawing comprises a diagram Jof- ﬂow
adapted to the treatment of a wax-bearmg lu-
bricating ofl distillate stock - to obtain . a de-
waxed oil and also-a:. ‘high melting point wax
rich in normal paraffinic constituents.
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‘fected by addition: of recycled ﬁltrate as w111 be
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Referring to the drawing, a Wax-bearing u-

bricating oil distillate derived from East Texas
crude and having a Saybolt Universal viscosity
of about 50-60 seconds at 210° F. is conducted
from tankage through 2 pipe { to a: chiller 2
which latter is a conventional tubular type. .
The -initial -chilling of--the wax-bearing. oil
flowing through pipe | may be effected in the
substantial absence of solvent liquid if desired
so0 88 to facilitate the obtalning of the ‘desired
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crystal structure, prov1sion bemg made for-,ad—'
dition of the solvent liquid-in-small increments
at succeeding stages:of temperature reduction.
On the other hand, all of .the solvent may be
added prior to chilling if desired.:
The solvent liquid ‘may  be a. conventional
dewaxing solvent such as.a 'mixture corprising -
about 45% methylethyl ketong:and: 55%:.com-
mercial benzol and is conducted from:a:!source
not shown through:a pipe 3.: In the: event-that

'it is desired-a portion ‘of the solvent liquid may

be diverted through :branch pipe: 4 for :com-
mingling with .the incoming -stream:-of: wax-
bearing oil ‘prior to chilling in'the:: ‘proportion
of “about. 0.1 to 0.5 volume' of: solvent-liquid-per
:This initial dilution may be ef=

referred to later.. _

The wax-beanng oil: stream partially ,diluted '
with solvent liquid, or in:the alternative, in the
substantial absénce : of :solvent, : flows- into:: the
chiller 2. -After passage through a:portionof
the chilling system cold solvent liquid is diverted
through pipe 6. If'desired, an additional;quan=
tity of the solvent liquid- may be-added: at:-a
succeeding point in the chiller; as:for.- example,
through pipe 1. .. i

The wax-bearing oil and solvent -hquid leaves

‘the chiller at a temperature of about =+15° B, - At :

this - point, it is mixed with. the:remainder:of
the solvent separately:chilled to approximate ly
this temperature, this further guantity::of.: sol-
vent being added through: branch pipe; 8. : ‘

. The wax-bearing mixture dilutedwit hout
3-4 volumes of:solvent liquid per volume;of wax-
bearing feed oil is then passed into a-continuous
rotary - drum vacuum ﬁlter {0 of conventional
design. . &

The filter is operated at about : —-15°
provision is made, although not shown, for wash- .
ing the filter cake in situ, W1th additional solvent
liquid.

The ﬁltrate obtained comprises dewaxed oil
dissolved in the main body.of solvent hquid This
filtrate is discharged through pipe-2 to a solvent
recovery unit not- shown wherein; the: :solvent
is stripped from the oil leaving,a dewaxed- oil
having a pour test of about ‘minus 10 minus
15° F .

The ﬁlter cake is contmuously d1scharged from
the filter through pipe .15 and. comprises slack
wax mixed with solvent liquid. *The.-solvent
liquid may amount to 50 to 80% . by. volume:of
the filter cake. The Wax,. amounting .
409% by volume: of the lubncating oil. distillate,
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will comprise g mixture of isoparaffinic and nor-
: mal paraffinic constituents.

. This slack® wax is mixed with a quantity of
 solvent- liquid and drawn:through branch pipe
© 20 and heat exchanger 21.. The mixture of sol-
'vent angl: slack’ wix .passes ‘through: heat ex-

changef:-22- rid is brousht to’a témperature of

about 30° F.. Sufficient solvent is added to ob-

tain a mixture comprising about 7 volumes of -
S . 10~
h' a, ﬁlter o

solvent per 1 volume of slack wax, .
This mixture .is then passed thro
' 23 similar to filter 106. The filtrate 1s discharged

+ through pipe .24 and will comprise low melting :

"point wax rich in isoparaffin® constituents ais-+!
solved.in the main body of solvént liquid, TIt’
is conducted to solvent recovery means not shown. '
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that the invention has application to the treat-
ment of other stocks such as derived from Penn-
sylvania crudes.

In any case, it is contemplated effecting the
primary filtering operation in the presence of an
added wax which consists essentially ‘of normal
paraffins“ghd which is- ‘substantially “free from
isoparafins.- By recirculating such wax the oil

.- ‘content of the product wax may be reduced by as

The filter cake is discharged through pipe. 25 -
and comprises high melting point wax having a

- normal paraffinic character. It is also mixed with
solvent liquid in the proportion of about 1 to 4
volumes of:solverit per: volume.of wax. A por-

20

 tiontheredf is: diverted thiotugh pipe 21 while the -

. rémainder isdischarged and: the solvent: recov-
ered:therefrom: ~This:wax will-have a melting
' point of about:145° .F. and will amount to about
- 60:9% ‘by:volume of'the slack wax chiarged to the
‘ filter: 2300 Tt will:-consist. ‘substantially entirely
of imormal’ paraffins.:. The:recycled wix passing
- through: pipe: 21 is injected into the wax-bearing
 oil feéd streat flowing through the pipe i.. The
) amouht:so’ recyeled ranhges from about’ 5—20 by
'yolume:of the:féed:oil charge."

'~As previously mentioned, a portmn of: the pr1-
mgry-filtrate’'may be: récycled through: the pri-

mary filtéring operation; ; This a portion of the :

filtrate ‘may che' diverted. from ‘pipeé.+12.through
braiich pipe:12¢ and-injected into: the wax-bear-
: 1ng 011 feed stream as indmated,r It may be m-

the chiller 2 S0T: after partlal chﬂlxng or, if . de-" ;

sired; after the feed. streafn leaves. the chiller and
pnor. to- mtroductxon to.the filter. :
LUTHE famount ”of: filtrate . reeyele . will . depend
"upon the:icharaeter of the feed . oil undergomg
‘tregtmerit
amoiuntof:wWax recyéles: Inany case, it is desired
'to adjust the amount of ﬁltrate recycle so that

‘solfd phas to fromt ahout 12 to 25 volumes’ of

Hgaid: pha i
Lo Ibwilll understood that the temperature pre-
i ‘vauing in-the filder 10 may “be varied: dependmg
POt tlie sdesree of dewaxmg desired but will usu-=
ally hé i the range of ‘about0 to —-25or —30° F"
Likewise; the femperatiire prevailihg in the ﬁlter

.23 will vary depending upon the melting pomt of ..

the wax’ “product’ de51red ‘and wlll usually range
: from’abfout 200 40°F ;

- Other ¢otiventional” dewaxmg ‘solvent hqu1ds
‘may be employed. It is usually preferred to ‘em<
ploy a nﬁxture ofia 1oW molecu’lar Welght aliphatlc
kétone afid’ ari’ romfatic hydrocarbon such ‘as

Sidés’ arbmahc hydrocarbons maybe tised. Smgle
solvent hqu1ds may be used as for example, pe-

1 Of ChE rgmg ‘4 Tabricating oil stock ae-
-rived froim East Texas erude, it will'bé understood

Pand also tora small extent upon the &
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much as 25 to 50% of that which is present in the

: product when the wax recycling of this invention

is not employed Moreover, the product will be
richer in:normal -patafiins.

‘Normal parafin’ wax hydrocarbons regardless
of molecular weéight exhibit the same refractive
index valué at their melting point namely 1.4365.
Isoparaffinic: wax hydrocarbons have a much
higher refractive index value. Thus the slack
wax rémoved from the filter 10 through pipe (5
when no wax is being recycled may have a refrac-
tive index of about 1.4415 t0:1.4445... On the other
hand;'when wax is being recycled through pipe
21.the-wax product.removed from: filter 10. will
havé a refractive index of about.1.4385 to:1.4400.

Obviously many modificgtions.and variations of
the-invention .as: above set.forth . may be ‘made
without - departing:: from the spiritiand  scope
thereof,:.and !therefore:ionly: sdch:- Jimitations
should’ be:imposed: as’ are - 1ndicated in the ap-
pended claims. . : :

-We-elaim: .. ..:

.1, In the separatlon of- oilland wax rdm mix-
tures thereof; said wax: comprlsmg ‘both" normal
and isoparafinie const1tuents, the method ¢om-
prising’ contlnuously passmg a stream of said oils

- wax migture with solvent liquid;at reduced tém=

" perature in' the rangé ‘of about: 0°'F.and below- 10

80
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) filter ¢ake’ as normally- obtained being:charae:

3 primary zone of- ﬂltration effectmg said fAltra<
t1on of sald m1xture of reduced temperatu_re there-

‘the
. amounts to a,bout 516209 by Yolume basis’ saxd

dxstﬂla.te

.:ng
solvent 11qu1d to fo m ‘o filtrate” contaimng il
and a filter cake of wax, the wax content ‘of gaid

terized by havmg a refractive mdex in he ra, ge
about 14415 ‘ard higher; theimpr
comprlses eﬁfectmg crystalnza.tlon ‘o Both: nor-
ma1 and. 1soparaﬂin wax constltuents m the bréss
eneeof 2 small’ propdrtion ot ‘sdded 'wak "conx
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. sisting essentially of normal paraffins and hav-
ing a refractive index not in. excess -of about
1.4365, and effecting the filtration. of the re-
sulting mixture containing added wax at a tem-~
perature in the range about 0° F. and bhelow,
~ thereby cbtaining a filler cake the content of

which has a refractive index in the range below
about 1.4400. :

5. In the dewaxing of wax-bearing lubricating

oil- stock containing both normal and isoparaf-
fin wax constituents to produce dewaxed oil of

10

low pour point and to obtain a wax of highly
-normal paraffinic eharacter by chilling and con-~ ~

tinuous filtration ‘of the resulting chilled mix-
‘ture, the process which comprises effecting said
filtration  at a temperature in the range 0° F.
_and below thereby forming a filtrate of dewaxed
oil and a filter cake of normal and isoparaffin
wax constituents, forming a fluid mixture of said
filter cake with solvent liguid, filtering said last

.mentioned mixture at a temperature substan- -

tially -above 0° F. and such’ that a filtrate-con-

15.

20

taining isoparaffin wax constituent is obtained

and g filter cake-consisting essentially of normal

- parafiin waXx -constituents is obtained, and re-
eycling a. small proportion of normal paraffin’
wax constituents derived from said last men-
tioned filter cake to the initial feed mixture
.prior to the first mentioned filtration.

6. In -the dewaxing of wax-bearing lubricsat-

" ing oil stock containing both normal and -iso-

25
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parafiin wax constituents to produce dewaxed cil :
of low pour point and to obtain a wax of highly -

normal paraffinic character by a process involving
chilling and continuous filration of a chilled

35
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mixture "of said wax-bearing oil and dewaxing
solvent liquid to form a filtrate containing de-
waxed oil and a filter cake of wax, the wax con-
tent of said filter cake as normally obtained be-

-ing characterized by having a refractive index

in the range asbout 1.4415 and higher, the im-
provement which comprises effecting crystalli- .
zation of substantially all of the normal and iso-

paraffin’ wax constituents in the presence of a
small proportion. of added wax consisting essen-
tially of normal parafiins and having a refrac-

~ tive index noet in excess of about 1.4365, and ef-
-feeting the filtration of the resulting mixture con-

taining added wax at a temperature in the range
about 0° F. and below.in a single filtering step
and thereby obtaining a filter cake the wax con-

“tent of which has a refractive index in the range

below about 1.4400.
- WYNKOOCP K_IER»::TE'), JR.
HOWARD H. GROSS.
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