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4. Claims. 

The present invention relates to improvements 
in processes for separating wax-oil mixtures into 
valuable lubricating oils and Superior wax prod 
ucts. More particularly, the invention pertains 
to an improved method of solvent deWaxing and 
deoiling whereby the desired high quality is ob 
tained for both the lubricating oil products and 
the Wax productS. 
The method of the present invention is Su 

perior to various processes heretofore proposed 
for separating wax-oil mixtures. Whereas prior 
methods usually give dewaxed lubricating oils 
of Satisfactory properties, they do not at the 
same time yield the desired high quality Wax 
products without employing, special treatments 
or additives or the like. 

It is therefore an object of this invention to 
provide an improved process for efficiently sep. 
arating Wax-oil mixtures into lubricating oils and 
waxes of high quality. 
A particular object of this invention is to pro 

vide an improved process for obtaining relatively 
low melting point Wax of Superior characteristics, 
A further object of this invention is to re 

cover a greater amount of low melting point oil 
free Waxes than heretofore recovered in deoiling 
operations. 

Further objects and advantages of my inven 
tion will appear from the following description 
taken in connection with the attached drawing 
which is a schematic flow diagram of a preferred 
enbodiment. 

Briefly stated, the present process involves the 
following steps: A Waxy oil is first separated by 
Solvent-dewaxing into dewaxed oil and primary 
slack wax. The primary slack wax is then frac 
tionated into primary wax distillates of relatively 
narrow boiling point ranges including a low 
boiling fraction which on deoiling yields waxes 
having an average melting point in the range of 
127-140 F. AMP (i. e., American Melting Point, 
as defined in ASTM D87-42). Preferably, these 
low-boiling distillate cuts are Such that the 
waxes produced on deoiling can be classified as 
125/127, 128/130, 133/135 AMP. grades or com 
binations of two of these such as an 125/130 
AMP grade. Likewise produced is a higher 
boiling primary slack wax distillate, which yields 
by deoiling, a wax having an AMP of 135-160 
F., preferably having an AMP at least 5° F. 
higher than the Wax resulting from normal sol 
vent deoiling of the low-boiling primary slack 
wax distillate selected. Thereafter a primary 
wax distillate of such higher average boiling 
point is solvent-deoiled to product a wax product 

Application January 6, 1951, Serial No. 204806 
(C. 196-1) 

() 

20 

2 5 

30 

35 

40 

45 

50 

55 

2 
and a foots oil. While the fraction boiling next 
above said selected low-boiling fraction is pre 
ferred, other higher primary wax distillates up 
to those which, on deoiling, give waxes with a 
maximum of about 160 F, AMP can be used. 
The foots oil so obtained is then solvent-deWaxed 
to obtain a high quality lubricating oil compo 
nent and a Secondary Slack Wax. At least a por 
tion of the secondary slack Wax is then com 
bined with the selected low-boiling primary Wax 
distillate in a ratio of 20-35 volumes of second 
alry slack wax to 80-65 volumes of Said primary 
wax distillate. This wax mixture is then sub 
jected to solvent-deoiling to produce a wax prod 
uct of the desired high quality. 
For purposes of this invention, a waxy oil is 

defined as an oil derived from crude petroleum 
Containing paraffinic compounds which are nor 
mally solid at room temperature. The percent 
age of such petroleum paraffin wax may vary 
from 1 to 25% in a virgin crude oil, or from 2 
to 50% in topped crude oil or distillate fractions 
Or in Waxy raffinates obtained from solvent treat 
ing or deasphalting distillate fractions or residua. 
The Slack Waxes obtained by dewaxing usually 
contain about 10-60% of a zero F. pour point 
oil, although the oil content can be as low as 
2-3%. The wax in the low-boiling distillates 
of primary Slack Wax is substantially all (i. e., 
more than about 90%) normal or straight chain 
paraffinic compounds. In the secondary slack 
Waxes as obtained by solvent-dewaxing a foots 
oil resulting from deoiling a primary slack wax 
distillate, the wax is predominately (i. e., more 
than about 75%) non-straight chain paraffinic 
Compounds. Both of these petroleum, paraffin 
Waxes are to be distinguished from petroleum 
microCrystalline or amorphous wax; for ex 
ample, the paraffin waxes, which are obtained 
from distillates, have low melting points and low 
tensile strengths, whereas microcrystalline waxes 
which are obtained from residuum are relatively 
high melting and have high tensile strengths. 
Thus, although the low Relting point paraffin 
Wax products of the present invention have Sur 
prisingly good tensile strength, they are not the 
Same as the products obtained by incorporating 
a high tensile strength petrolatum (i. e., slack 
microcrystalline wax) into paraffin wax, as de 
scribed in Adams Patent 2,127,668. 

In Some instances it is most advantageous to 
distill the secondary slack wax to produce a 
lower boiling fraction and a higher boiling frac 
tion in which case the higher boiling fraction, 
comprising about 30-80%, preferably 30-60%, 
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of the secondary slack wax, is combined with the 
low-boiling primary wax distiliate. Sometimes 
it is preferable to use the Whole of the Secondary 
slack wax in combination with the low-boiling 
primary wax distillate together with the whole 
(preferably the higher-boiling 30-60%) of the 
secondary slack wax produced by solvent de 
waxing the foots oil derived from solvent de 
oiling wax mixtures containing said lower pri 
mary Wax distillate. 
bodiment of the present invention utilizes the 
secondary foots oil resulting from deoiling an 

Another preferred em- : 

admixture containing at least the low-boiling . 
primary slack Wax distillate and secondary slack 
wax. In such embodiment, the Secondary foots : 
oil is solvent dewaxed to produce a third low 
pour point oil and a third slack wax. Thereafter 
an admixture for subsequent deoiling to a su 
perior low melting wax contains 20-35 volumes 
of the secondary slack Wax, 75-50 volumes of 
low boiling primary wax distillate and 5-15 vol 
umes of the third slack wax. When the low 
boiling primary slack wax distillate is combined 
With the higher-boiling fraction of the Second 
ary slack wax with or without the higher-boiling 
fraction of the third slack wax, the product con 
tains about 20-35% non-straight chain par 
affin wax and about 80-65% of normal or 
straight-chain paraffin wax, which composition is 
claimed in the copending application of Melvin V. 
Hunter and John R. Segesser, Serial No. 204,316, 
filed-January 6, 195i. 
These respecially preferred variations, as well 

as the more general process of the present in 
vention, are particularly effective in producing 
waxes of inaproved properties when the initial or 
primary slack wax is derived from petroleum 
residua. Such petroleum residua include viscous 
lubricating oil stocks and may be pretreated 
such as by deasphalting or refining with aro 
matic-removing solvents or the like. 
By means of the present invention, high qual 

ity lubricating oil material and wax products of 
improved characteristics are obtained in an effi 
cient and economical manner. The lower melt 
ing point wax products which result frog the 
present method are superior to the comparable 
grades of waxes obtained from processes hereto 
fore used. As compared to the products of known 
dewaxing and deoiling operations, the new wax 
products have increased tensile strength, are 
less brittle and have improved adhesiveneSS to 
waards paper products. In particular, the rela 
tively low-melting grades such as the 125/130 
grade wax as produced by the present process are 
excellent for coating paper cartonS Such as those 
used for milk. With these waxes, strong and 
waterproof films are obtained with a minimurn 
amount of wax and the resultant coating has less 
tendency to crack off. Thin films of these Waxes 
are flexible and have high resistance to fracture 
on südden "chilling. In stofage "of milik “cartions 
coated with the present waxes, less bulging "occurs 
and fewer leakers are found. In addition to in 
proved wax products, the present process yields 
a primary dewaxed oil and a Secondary dewaxed 
lubricating oil component, both oils being of 
high lubricating oil quality. 
Further, the present invention resülts in nü 

merous processing advantages. For example, 
the production of low melting waxes which are 
most in demand is increased without having to 
increase lubricating oil manufacture to an ap 
preciable extent or without having to reduce the 
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4 
rating the secondary slack wax in the deoiling 
feed the length of the primary slack wax distill 
late can be increased to the extent that separate 
deoiling of the longer slack wax distiliate would 
yield a Wax of about 5-10' F. higher AMP, but 
without increasing the AMP of our new product. 
For example, whereas according to prior prac 
tices the low boiling primary wax distillate is 
adjusted to yield by deoiling a Wax having all 
AMP of 125-130 F., our new wax product of the 
same AMP utilizes a broader primary wax dis 
tiilate which, if separately deoiled, would yield a 
Wax having an AMP of 130-140' F. The inven 
tive process yields deoiled low-melting wax prod 
'icts. Without filtering difficulties as generally is 
found when separately deoiling the secondary 
slack wax. Also, the low melting paraffin wax 
products are readily obtained with the desired 
low oil contents. 

In carrying out the improved process of the 
present invention, the dewaxing and deoiling 
operations are accomplished by chilling the oil 
wax mixtures in the presence of solvents or dilu 
ents including, for example, ketones Such as ace 
tone, methyl ethyi ketone, inethyl propyl ketone, 
methyl isobutyl ketone, etc.; aromatic hydrocar 
bons such as benzene and toluene; alcohols Such 
as ethyl alcohol, isopropyl alcohol, normal pro 
pyl aloohol and the liike; petroleum naphthas; 
ialogenated hydrocarbons such as "ethylene di 
chloride and trichloroethylene; ester's Such as 
ethyl acetate; ethers such as diethyl ether and 
isopropyi ether; liquefied normalily gaSeous hy 
drocarbons such as ethane, ethylene, propane, 
propylene, butane, isobutane, etc.; other nor 
mally gaseous diluents such as methyl ether, 
methyl chloride and dichloro difluoro Enethane; 
or mixtures thereof. The normally gaseous dilu 
ents serve to dilute and also to chill the mixture 
When the diluent is evaporated inder reduced 
pressure. Ordinarily, mixtures of SolventS or 
diluents such as benzene plus methyl ethyl ketone 
are employed. 
The solvent 'dewaxing step can be carried out 

by the various known methods wherein the pi 
maily object of the step is to obtain a substan 
tia!ly-completely dieWa.Xed lubricating 5Öil Wit?h fa, 
low pour point. Such processes also yield a 'so 
called slack wax containing 'substantially all the 
waxy material in the charge in admixture with 
oil, the slackwax usually containing 10-60% oil. 
Preferably the oil-wax charge is admixed with 

wax-oil mixture is chilled to the dewaxing tein 
perature, i.e., about.0°F. to -15°F. Thereafter 
the dewaxed oil is segregated from the precipi 
tated 'waxy material in a suitable manner, pref 
erably by means of a filter like that described in 
U. S. Patent 2,107,664. 
For deoiling the slack wax or distillate fiac 

tions thereof, or admixtures of primary slackwax 
distillate and secondary slack wax, the several 
solvent-treating processes which segregate the 
slackwax into foots oil and oil-free wax can be employed. Preferably, the wax charge prior to 
cooling is admixed with at least a substantial 
portion of the solvent or diluent, such as at least 
1-4 volumes of solvent to 4 volumes of wak. 
Then the mixture is preferably heated to about 
20-50°F, above the average melting point of the 
waxy material. During the subsequent chilling 
of the solveñit-wax-oil mixtuire, additional “sol 
vent, such as 1-2 or more volumes per volume of 
wax charge, can be added, as desired. After the 

quality of the desired wax product. . By incorpo- 5 mixture has been cooled to the proper wak ide 
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oiling temperature, i. e., about 35-55 F., the oil- . 
free Wax is Separated from the foots oil in a 
Suitable manner; such as by means of a continu 
Ous filter. The wax product contains less than 
1%, preferably less than 0.5%, oil. 
For fractionating the primary slack wax into 

relatively narrow boiling distillates, it is prefer 
able to employ a fractionating column operating 
under a low vacuum Sufficient to avoid appreci 
able cracking of the paraffin wax, 
Steam may be introduced into the column to 
assist the distillation. While the fractions are 
Separated ordinarily on the basis of the average 
melting point of the waxes produced by deoiling 
the distillates, it is generally desirable to obtain 
at least three fractions with average boiling 
points (atmospheric pressure basis) of about 
800° F., 900° F. and 1050° F., which can be desig 
nated as cuts No. 1, No. 2 and No. 3. Cut No. . 
1 on deoiling yields a wax having an AMP of 
about 133-138° F., and deoiling of No. 1 and No. 
2 cuts together yields a wax with an AMP of 
148-150? E?. 
While for the purpose of carrying out the proc 

eSS Of the present invention, separate facilities 
can be provided for deWaxing and topping or 
fractionating the foots oil, these facilities can 
be used intermittently for different feed stocks. 
Likewise, where in the hereinbelow detailed de 
Scription. One device for chilling the solvent-wax 
oil mixtures is shown or referred to, the opera 
tion can be carried out in several stages. 

Since the present invention is especially ap 
plicable to the production of a Superior wax prod 
uct melting at 125-130 F. AMP, which product 
is known as 125/130 grade wax, the process will 
be described in relation thereto. Referring to 
the drawing, the waxy oil in feed tank it can 
be, and preferably is, a Solvent-refined lubricat 
ing oil stock Such as a long residuum (20-30% 
from crude) from a California waxy crude (which 
is classifiable as “intermediate' by the Bureau 
of Mines Gravity Classification described by Love 
& Garton in Bureau of Mines Report of Investi 
gations No. 327 9, 1935). The Waxy oil is taken 
from the feed tank through valved line 2 by 
means of pump 3 and admixed with dewaxing 
Solvent introduced through line 4. The Solvent 
waxy oil mixture passes through heater 5 which 
is maintained at a temperature Sufficiently high 
to insure complete Solution of the waxy oil in 
the Solvent. Thereafter the mixture is intro 
duced into a chiller 6 for chilling the Solvent 
wax-oil mixture to the deWaxing temperature 
Such as about -10° F. The chilled mixture is 
introduced into filter wherein lubricating oil 
of low pour point is separated from the waxy 
materia. The filtrate is taken from the filter 
by means of pump 8 via line 9 and introduced 
into a solvent recovery System for separation 
of the solvent from the dewaxed oil which passes 
to storage through line if and pump 2. The 
wax cake produced in the filter is taken by pump 
3 through line 4 to solvent recovery system 
f5 in which the dewaxing solvent is removed via 
line 6. The solvent-free waxy material passes 
via line f and pump 8, open valve 9 and line 
20 into primary slack wax storage tank 2. Dur 
ing this operation, valve 22 in line 2 remains 
closed. 
The primary slack Wax is taken from storage 

tank 2 by means of pump 23 and passed through 
line 24, open valve 25 and a suitable heater, such 
as fired heater 26, into vacuum fractionating col 
umn 27. Preferably, steam is introduced through 

If desired, O 
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line 28 into the lower portion of fractionat- : 
ing column 2 to assist the distillation. A suf- . 
ficiently low pressure is maintained in Column 
2 by means of a vacuum system (not shown) 
connected to the column through line 29 to per 
mit the distillation to proceed without ap 
preciable Cracking of the Waxy material. In the 
fractionating column 27 the primary slack Wax 
is separated into the desired number of relative 
ly narroW boiling primary slack Wax distillates. 
As indicated in the drawing, three distillate cuts 
can be taken and passed from the column 27 via 
ines 36, 3 and 32 to the respective distillate 
Storage tanks 33, 3A and 35. Line 36 is provided 
for passing the primary slack Wax bottoms to 
storage tank 3. 

In one preferred embodiment of the present in 
vention, an admixture of No. 1 and No. 2 pri 
nary slack Wax distillates are taken from their 
respective storage tanks 34 and 35 via valved lines 
38 and 33 and header 4 by means of pump 4, 
mixing with deoiling solvent introduced through 
line 42. The resultant Solvent primary slack Wax 
distillates are passed first through heater 43 
and chiller A4 and thence into deoiling filter 45, 
The WaX cake so obtained in filter 45 is removed 
through line 83 by means of pump 64 in the 
Solvent recovery system 65 from which sol 
went passes via line S and by-product wax 
is discharged through line 6. From the deoil. 
ing filter 5 is taken a filtrate comprising solvent 
and footS oil which passes via line 46 and pump 
is into Solvent recovery System 48. The deoiling 
Solvent which is thus recovered may be recycled 

The solvent-free foots oil is 
conducted via line 49 and pump 5 to foots oil 
storage tank 5. 

Foots oil is then treated in the solvent dewax 
ing System to obtain a Secondary slack wax and 
an oil of low pour point. For this purpose the 
footS oil passes from storage tank 5 via waived 
?line 83, and the efluent of pump 3 is admixed with 
dewaxing solvent introduced through line A, the 
Solvent footS oil mixture passing through heater 
5, chiller S and into filter . The secondary slack 
Wax, i. e., the Wax So obtained in the filter 7, 
passes through line 4, solvent recovery system 
5, line , pump 8, line 2 and open valve 

22 into secondary slack wax storage tank 53. 
The Secondary slack Wax is taken from tank 53 

via line 54 and pump 55 and can be passed 
through line 56 and open valve 5 into fractionat 
ing column 2 for obtaining the desired distilate 
fraction of the Secondary slack wax. Alternate 
ly, the Whole secondary slack wax may be taken 
Via line 56 and open valve 53 (valve 5 being 
closed) and through line 59 into secondary slack 
Wax storage tank 6. When the secondary slack 
Wax is fractionated, the desired distillate cut or 
cutS issuing from the fractionating column 27 
may be introduced into Secondary slack wax stor 
age tank 6 through Suitable conduit lines not 
shown. 

Thereafter the admixture of the selected low 
boiling primary slack wax distillate, such as cut 
No. 1 from Storage tank 33 and secondary slack 
Wax from storage tank 6 are passed through the 
respective valved lines 6; and 62 into header 49, 
from which pump 4 takes suction to pass the 
admixture together with deoiling solvent intro 
duced from line 42 through heater 43, chiller 
44 and into filter 45. From the filter is obtained 
as filtrate a secondary foots oil which, after 
removal of the deoiling solvent in solvent re 
covery system 48, may be discarded or returned 
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to-föotssolstorage tanks5-throughline:49: Thes 
Wax. cake obtained in thie: filter is refrievedi 
throughline 63 by means of pimp. 64 and sistine, 
trodticed into solvent recovery system:65 there 
in the deoiling solvent is removed from the wax 
and discharged through line 66. The desired low 
???in? product. wax is discharged through line 
6?? 
Wheres in the above-described: operation the 

low-boiling No. 1 cut primary slack wax distillate. 
yields, on normal ideoiling: (i.e., separate deoiling, 
without admixture withi secondary slack wax) a 
wax having an AMP of 133-133° F and the by. 
product-wax produced incident to obtaining tie 
foots oil from which is derived the secondary slack 
Wax has an AMP of 143-150° F., and where the 
degiling charge contains about 30 volumes of the 
Seeondary slack wax and 70 volumes of said No. 1 
cit primary slack wax' distillate, the volume of 
wax produced having an AMP of 125-130°F is 
50 to 150%, greater than that produced by de 
oiling" alone. a primary slack wax distillate of 
Suitable low boiling ranges to give a comparable: 
melting point wax product. Further, the product 
of our new process has improved; properties as: 
compared to the old product, and the following 
data iš illustrative: 

Properties-of-Deoiled Wax 

?MAEffror' | ' , ' , Tensile:Strength. 

2- ercent || ; 
: AMP | át70° F.!ät 40° F.` 

Wax from Old Process------- ! 128: 9 || 0.37i * 80 |: ??????? 
Wax from New Process------ 0.42: 325 

E. 
127.9 

The tensile strength was determined by the 
Perkins method. (Paper. Trade. Journal 122, No. 
19;, pp. 201, May 9, 1946) modified to the extent 
that the shape. of the test pieces. were changed 
from rounded ends. to, tapered: or wedge-shaped 
ends. 

While.the process is exemplified by, the passing. 
of foots, oil-to-an-intermittently-operated dewax 
ing section, the mixture of solvent - and foots- oil 
obtained as a filtrate in the separation of oil 
free... wax product can be passed directly to a 
separate section substantially, the same as the 
chilling, and filtering portion of the dewaxing. 
section. Thus, it will be convenient at times to 
take. the cold solvent-foots. oil filtrate without 
allowing, its temperature to rise. appreciably. and 
then-to chill... it to dewaxing, temperatures after 
adding, if desired, further quantities of solventor, 
diluent.. 
The solvent recovery systems are schematically, 

illustrated in the drawings and may consist of a 
flash, column or tank or the like to remove at 
least a substantial-portion of the solvent from the 
various wax filter cakes and oily filtrates. The 
solvent, if any; remaining. in the products. Can 
be removed by: steam Stripping, and the stripped. 
material, thereafter, dehydrated, if required: 

Vårio:IS! modifications of the above-described 
specific embodiment of the present invention: can 
beinade without departing from the spirit of the 
invention, which is merely illustrated by the pre 
ferred embodiments. 
Wè claim: 
1. The process of segregating a waxy lubricat 

ing oil stock into dewaxed lubricating oil com 
ponents*oflow" pour point and'improved'oil-free. 
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8. 
waxes comprising the steps of solvent dewaxing 
Said Waxy oil stock to produce as substantially. 
Wax-free oil and a primary slack wax, fractionate. 
ing Said primary slack wax into a plurality of 
relatively narrow-boiling' primary wax distillates: 
incitiding a low boiling distillate which on de 
oiling yields a wax with an average melting-point 
in the range of 125-140°F. AMP, solvent-deoiling. 
a primary wax distilate of intermediate boiling: 
range to produce a Substantially oil-free wax aid; 
a foots oil, solvent-dewaxing said foots oil from 
the intermediate wax distillate to producer a sec. 
oridary dewaxed lubricating' oil componentandia. 
Secondary slack wax, combining at least a sub 
stantial portion of said secondary-slack wax withi, 
said low boiling primary wax distillate in a ratio 
of 20 to 35 volumes of said secondary slack wax' 
to 80 to 65 volumes of said primary wax distillate; 
and solvent-deoiling said mixtures of secondary 
slackwax and primary wax distillate to prodijee. 
a low melting wax of superior properties: 

2. in the process of segregating waxy lubricat 
ing oil stock into dewaxed oil components of low 
pour point and oil-free wax comprising the steps 
of solvent-dewaxing a waxy lubricating oil stock 
under conditions to produce a dewaxed oil of low 
pour point and a slack wax, fractionating said 
slack wax into a plurality of relatively narrow 
boiling range wax distillates including allow boil 
ing primary distiliate which on-deoiling yields a 
wax of average melting point withih the trange 
of 125-140°F. AMP, and solvent-deoiling; each 
of said wax distillates separately under condi 
tions to produce a substantially oil-free wax' and 
a foots oil; the improvement which comprises 
solvent-dewaxing the foots oil derived from the 
wax distillate immediately above the selected low 
boiling primary distillate to produce a-secondary 
d?waxed lubricatingºoil component of löw“ poutº 
point and a secondary slack wax, combining at 
least a substantial portion of said 'secondary slack 
wax with said primary wax distillate in a ratio of 
20 to 35 volumes of secondary slack wax to 30 to 
65 volumes of said primary wax distillate; and: 
subjecting the combined waxy material to , 
solvent-deoiling to produce a substantially oil 
free low melting wax of superior properties. 

3. A process of producing from waxy lubrièat 
ing oil stock both lubricating oil of low pour 
point and a low melting refined paraffin wax 
having an AMP in the range of 125-135F, whichi 
comprises solvent-dewaxing saidwaxyoil'toºpro. 
duce a low potir point lubricating oil and as 
primary slack wax, fractionating said slack'wax 
into primary wax distillates including a low boil 
ing fraction yielding by solverit-deoiling apäraffiti 
wax having an AMP of up to 10 F. higher thian 
that of the desired final product and a higher' 
boiling fraction yielding by solvent-deoiling a 
paraffin wax having an AiviP within the range of 
135-16) F. and at east,5°F. higheitlian the wax 
derived from the low. boiling fraction selected, 
solvent-deoiling said, higher boiling. primary, wax 
distillate-to-produce a relatively, oil-free wax and 
a-foots oil, solvent-dewaxing said foots-oil to, pro-- 
duce a low pour point lubricating oil and a-sec 
ondary slack wax admixing 20 to 35 volumes of. 
at least; a substantial portion of Saida Secondary. 
slack wax with 80 to 65 volumes of said Selected. 
low boiling... primary slack, wax. distillate, and 
solvèrit-deoiling their?sultant admixture: to "pro 
duce a substantially oil-free, low melting! wax of 
Superior própertieS. . 

4. The process of clains.33 wherein the footSaoil 
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