
0 107 917 Description Description of the invention This invention relates
to processes for solvent dewaxing waxy hydrocarbon oil distillates
employing a 5 dewaxing aid which dewaxing aid is a mixture of (A)
polyalkyl(meth-)acrylate polymer (preferably a polymethacrylate polymer)
which is an ester of aliphatic alcohols of 10-22 carbons in length,
excluding branching' (predominantly C[err]-C[err] aliphatic alcohol) with
acrylic or methacrylic acid (preferably methacrylic acid) and has a number
average molecular weight greater than about 5,000 and (B)
polydialkylfumarate/vinyl acetate copolymer wherein the pendant alkyl side
chain groups are from 16-30 carbon atoms in length (excluding branching)
but is primarily (i.e. >50%) C22 (preferably the pendent alkyl side chain
groups are substantially linear, i.e. little or no branching), and the
component (B) has a number average molecular weight of about 1,000 to
100,000 preferably about 5,000 to 50,000. Typical of poly
di-n-alkylfumarate/vinyl acetate useful in the present invention is
behenylfumarate/vinyl acetate. The combination (a) plus (b) may be employed
in a weight ratio within the range of from about 100/1 to 1/5, 5 preferably
about 811 to 1/4, more preferably about 8/1 to 1/1 most preferably about
3/1 a/b, and at an aid dose level ranging from about 0.01 to 1 wt. % active
ingredient, preferably between about 0.02 to 0.2 wt. % active ingredient.
This dewaxing aid combination aids in solvent dewaxing processes wherein a
waxy hydrocarbon oil distillate is mixed with a normally liquid dewaxing
solvent and a quantity of the recited dewaxing aid 20 combination to form a
mixture which is chilled either directly using cold dewaxing solvent or
indirectly in heat exchange apparatus to form a slurry comprising wax
particles and a solution of dewaxed oil and dewaxing solvent. The dewaxing
aid components (a) and (b) may be precombined one with the other for
addition to the waxy oil distillate to be dewaxed, either as such or
diluted in a suitable wax-free oil to improve flow properties.
Alternatively, the components may be added separately and simultaneously or
25 separately and sequentially at the same or separate points within the
process. Even in this embodiment the individual components (a) and (b) may
be employed as such or diluted in a suitable wax-free oil to improve flow
properties. The wax particles which are precipitated are subsequently
separated from the dewaxed oil by any of a number of typical liquid/solid
separation processes exemplified by, but not limited to, filtration,
settling, centrifugation, etc. 30 The use of the combination (a) plus (b)
results in increased separation rates as compared to using no aid at all or
using either component individually. Background of the invention Waxes in
wax-containing hydrocarbon oils are removed therefrom by chilling the oil
to precipitate out 35 the wax and then separating the solid wax particles
from the dewaxed oil by solid/liquid separation procedures such as
filtration, centrifugation, settling, etc. Industrial dewaxing processes
include press dewaxing processes wherein the wax-containing oil, in the
absence of solvent, is chilled to crystallize out the wax particles, which
are then pressed out by a filter. In general, only light hydrocarbon oil
fractions are treated by press dewaxing processes due to viscosity
limitations. More widely used are solvent dewaxing 40 processes wherein a
waxy oil is mixed with a solvent and then chilled to precipitate the wax as
tiny particles or crystals thereby forming a slurry comprising solid wax
particles and a solution of dewaxed oil containing dewaxing solvent. The
slurry is then fed to a wax separator (e.g. filter) wherein the wax is
removed from the dewaxed oil and dewaxing solvent. Solvent dewaxing
processes are used for heavier oil fraction such as lubricating oil
fractions and bright stocks. Typical dewaxing solvents include low boiling
point, normally 45 gaseous autorefrigerative hydrocarbons such as propane,
propylene, butane, pentane, etc., ketones such as acetone, methyl ethyl
ketone (MEK), methyl isobutyl ketone (MI8K) and mixtures thereof, aromatic
hydrocarbons such as benzene, toluene and xylene as well as mixtures of
ketones and aromatic hydrocarbons such as MEK/toluene and acetone/benzene
and mixtures of ketones with autorefrigerants such as acetone/propylene. 50
One of the factors tending to limit the capacity of a solvent dewaxing
plant is the rate of wax filtration (and separation in general) from the
dewaxed oil, which in turn is strongly influenced by the crystal structure
of the precipitated wax. Although the crystal structure of the precipitated
wax is influenced by various operating conditions in the dewaxing process,
for any given feed it is most strongly influenced by the chilling
conditions. The size and crystal structure of the precipitated wax,
occlusion of oil in the wax 55 crystal and the condition of the oil left in
the crystal are extremely varied and depend on the wax composition and
precipitation conditions. These conditions also affect the separation
(filtration) rate of the dewaxed oil from the wax and the yield of dewaxed
oil. In some cases, most notably when the waxy oil is a bright stock, the
wax crystals are of an extremely fine size and not all are separated by
filtration, but some leave the filter with the dewaxed oil component which
creates an objectionable haze in the oil. 60 One way of improving the
filtration rate and minimizing haze formation is to add a dewaxing aid to
the wax containing oil during the dewaxing process. US-A-348430 describes a
process for dewaxing a waxy hydrocarbon oil comprising the steps of mixing
the waxy oil with dewaxing solvent and a dewaxing aid, chilling the mixture
to form a slurry comprising solid particles of wax and a solution
containing dewaxed oil and dewaxing solvent, and 



65  separating the wax from the dewaxed oil. Two dewaxing aids are employed
at different stages of the    0 107 917 dewaxing process. The first
dewaxing aid may be a polymeric alkylated methacrylate polymer mixed with a
polymeric alkylated fumarate/vinylacetate copolymer with pendent alkyl
side-chains of length C[err], C20, C22 and C24. The second dewaxing aid may
be an alkylmethacrylate polymer. It is not disclosed or suggested that the
pendent alkyl side chains of the polymeric alkylated fumaratelvinylacetate
copolymer are 5 predominantly (i.e. more than 50%) C22. GB-A--2015566
describes and claims a process for dewaxing a wax-containing petroleum oil
comprising: (a) contacting a portion of the wax-containing oil in the
presence of a poly alkylacrylate crystal modifier-containing mixture having
a solvent to oil ratio of three or greater; (b) optionally heating the
mixture containing oil, solvent and crystal modifier; (c) cooling the
mixture containing oil, solvent and 1o crystal modifier to below the
temperature of incipient crystallization; (d) adding the remainder of the
wax-containing petroleum oil to the mixture resulting from step (c) to form
a combined slurry containing solvent, oil and wax; (e) cooling and
optionally adding additional solvent to the combined slurry in a series of
progressively cooler chilling zones; and (f) separating the wax from the
slurry. Preferably the average number of carbon atoms in the alkyl chains
of the crystal modifier is at least 14, 15 and preferably the crystal
modifier is a polyalkyl acrylate in which the average number of the carbon
atoms in the alkyl chains is about 20 with a weight average molecular
weight of about 220,000 and a number average molecular weight of about
50,000, and in which the alkyl chains contain for about 45% 18 carbon atoms
and for about 10% 20 carbon atoms and for about 45% 22 carbon atoms. It is
not disclosed or suggested that the alkyl chains are predominantly (i.e.
more than 50%) C22. 20 The present invention provides a solvent dewaxing
process comprising mixing a waxy hydrocarbon oil distillate with dewaxing
solvent and a dewaxing aid wherein said dewaxing aid comprises a mixture
of: (a) poly alkyl (meth-) acrylate polymer; and (b)
polydialkylfumarate/vinyl acetate copolymer wherein the pendent alkyl side
chain groups are of from 16 to 30 carbons in length but are predominantly
(>50%) C22; chilling said oil/dewaxing 25 solvent/dewaxing aid mixture to
form a slurry comprising solid particles of wax and a solution of dewaxed
oil and dewaxing solvent, and separating said wax from said dewaxed oil
solution. Figure 1 (I and 11) presents the influence of the concentration
of the combination dewaxing aid used in the present invention on the feed
filter rate and on the dewaxed oil yield. This invention relates to
processes for solvent dewaxing waxy hydrocarbon oil distillates employing a
30 dewaxing aid which dewaxing aid is a mixture of (a)
polyalkyl(meth-)acrylate polymers and (b) polydialkylfumarate/vinyl acetate
copolymers. The dewaxing aid mixture is a mixture of (a) polyalkyl(meth)-
acrylate polymer (preferably polyalkyl methacrylate polymer) which is an
ester of aliphatic alcohols of 10 to 22 carbons in length, excluding
branching (predominantly C12-C[err] aliphatic alcohols) with acrylic or
methacrylic acid (preferably methacrylic acid) and has a number average
molecular weight greater than 35 5,000 and (b) polydialkylfumaratelvinyl
acetate copolymer wherein the pendent alkyl side chain groups contain from
16 to 30 carbon atoms in length (excluding branching) but is primarily
(i.e. >50%) C22, (preferably the pendent alkyl side chain groups are
substantially linear, i.e. little or no branching), and the component (B)
has a number average molecular weight of about 1,000 to 100,000 preferably
5,000 to 50,000. The combination (a) plus (b) may be employed in a weight
ratio within the range of from about 40   100/1 to 1/5, more preferably
about 8/1 to 1/1 most preferably about 3/1 a/b, and at an aid dose level
ranging from about 0.01 to 1 wt. % active ingredient, preferably between
about 0.02 to 0.2 wt. % active ingredient. This dewaxing aid is
advantageously employed as separately prepared components (a) and (b) These
components may then be mixed together in the previously recited ratios and
added at the desired dose 45 level, either as such or dissolved in a
suitable wax-free oil such as mineral oil or other suitable solvent such as
toluene, benzene, propane, methylene chloride and the like which imparts to
the additive improved flow properties, pumpability, etc. Alternatively, the
individual components (a) and (b) can be employed separately (either as
such or dissolved in a solvent as previously indicated) and introduced to
the dewaxing process simultaneously or sequentially at separate points
within the process. The aid, regardless of 50 whether both components are
pre-mixed one with the other, or employed separately/simultaneously or
separately/sequentially with or without dilution, may be either mixed with
the waxy oil prior to chilling, or introduced during the chilling process
in either indirect chilling means, such as scraped surface chillers, or
alternatively, direct chilling means employing cold solvent. Preferred
direct chilling means employing cold solvent injected along a number of
stages therein a number of which stages are highly agitated insuring 55
instantaneous mixing is the Dilchill (registered service mark of Exxon
Research and Engineering Company) process as presented in U.S.P. 3,773,650,
hereby incorporated by reference. The dialkylfumarate of component (b) has
alkyl group side chains of from 16 to 30 carbon atoms in length, the
pendent side chain length being predominantly (i.e. >50%) C22. Preferably
the dialkylfumarate 



is behenyl fumarate. The component (b) copolyrner has a number average
molecular weight greater than 6o 5,000. U.S. Patent 3,729,296 describes
polydialkylfumaratelvinyl acetate copolymers in general and behenyl
fumaratelvinyl acetate copolymers in particular (which satisfies the
requirements of component (b) of this invention) and a method for preparing
them. The polymer of the ester of an aliphatic alcohol with methacrylic or
acrylic acid preferably methacrylic acid used as component (a) is a polymer
of an ester of aliphatic alcohols of from about 10 to 20 carbon 65 atoms in
chain length predominantly C[err]-C[err], aliphatic alcohols. The polymer
will have a number average    0 107 917 molecular weight greater than about
5,000. Preferred commercial (meth)acrylic-ester polymers having the needed
characteristics for use in this invention are Acryloid 144 and Acryloid 150
available from Rohm and Haas Company. Acryloid 144 is described as having
an average side chain length of predominantly C[err]-C[err]. (>50% C[err]
and higher) and a number average molecular weight of about 5,000 to 200,000
preferably 10,000 5 to 100,000. Acryloid 150 is described as having an
average side chain length of predominantly C14 and lower (>50% C14 and
lower) and a number average molecular weight of about 5,000 to 200,000,
preferably 10,000 to, 100,000. Commercial acrylic ester polymers are
available from Shell Oil Company. Samples of materials representative of
those (both within the scope and outside the scope of the present
invention) employed in the Examples of this specification were examined and
were determined to 10 have the following characteristics. A representative
poly di-n-alkyl fumarate-vinyl acetate copolymer having predominantly C20
pendent alkyl side chains ([err]63% C[err], [err]25% C2[err], [err]12%
Other) possessed a number average molecular weight of about 26,400 and a
weight average molecular weight of about 110,000 with a 10-90 mole % number
average molecular weight of about 5,000 to 70,000. A representative poly
di-n-alkyl fumarate-vinyl acetate copolymer having predominantly C[err]
pendent alkyl side chains (behenyl side chains) ([err]70% C22, [err]15%
C[err], [err]15% C,,) possessed a number average molecular weight of about
8,600 and a weight average molecular weight of about 60,900, with a 10-90
mole % number average molecular weight of about 1,000 to 20,000. A
representative poly alkyl meth-acrylate copolymer of the type identified as
Acryloid 150 having 20 predominantly C[err]-C[err] pendent alkyl side
chains (2% C[err], 30% C,2, 27% C[err], 14% C[err], 16% C[err], 11% C20)
possessed a number average molecular weight of about 62,200 and a weight
average molecular weight of about 284,000, with a 10-90 mole % number
average molecular weight of about 5,000 to 20,000. A representative poly
alkyl methacrylate copolymer of the type identified as Acryloid 144 having
predominantly C[err]-C[err] pendent alkyl side chains (4% C[err], (and
lower) 7% C14, 39% C[err], 45% C16, 45% C[err], 25 5% >C20) possessed a
number average molecular weight of about 33,300, a weight average molecular
weight of about 205,800, with a 10-90 mole % number average molecular
weight of about 5,000 to 75,000. Molecular weights were determined by gel
permeation chromatography calibrated on polystyrene. While the samples
presented above were not the exact samples employed in the Examples of the
present specification, it is believed they are fairly representative of
such samples and serve to demonstrate 30 the general characteristics of
materials which satisfy the requirement of the present invention, as well
as of those which do not so satisfy those requirements. The dewaxing
solvent that is used in the present invention is not particularly critical;
thus, any of the well-known dewaxing solvents can be used. For example,
ketones having from 3 to 6 carbon atoms, such as acetone, dimethyl ketone,
methyl ethyl ketone, methyl propyl ketone and methyl isobutyl ketone and 35
mixtures thereof, aromatic hydrocarbons such as benzene, xylene or toluene,
mixtures of ketones and aromatic hydrocarbons such as methyl ethyl
ketoneltoluene or methyl isobutyl ketone/toluene. Also useful are
halogenated hydrocarbons such as methylene chloride. Further,
N-alkylpyrrolidones such as N-methyl-pyrrolidone and N-ethyl-pyrrolidone
may be used as components of the dewaxing solvent. Solvents which may be
especially preferred for practicing the process of the present invention
include 40 aromatic hydrocarbons such as toluene, C[err]-C[err] ketones
such as MEK, MIBK and mixtures thereof, mixtures of a ketone and an
aromatic hydrocarbon such as MEK/toluene, halogenated hydrocarbons such as
methylene chloride, and mixtures of acetone and methylene chloride. The
waxy oils treated by the process of the present invention employing the
above-recited dewaxing > aids are waxy oils derived from distillates
boiling predominantly within the range of 300[err]C to 600[err]C, have a 45
density of 0.80-0.90 g/cc at 15[err]C, have a viscosity of 3 to 12 [err] at
100[err]C, have a pour point of 30-50[err]C and a dry wax content of 10-25
wt%. A typical 600N distillate has a boiling range of 400-550[err]C, a
density of 0.8745 g/cc at 15[err]C, a viscosity of 10.1 [err] at 100[err]C,
a pour point of 50C and a dry wax content of 21 wt%. These distillates can
be obtained from any convenient source such as paraffinic crudes (Aramco,
50 Kuwait, the Panhandle, North Louisiana, etc.) naphthenic crudes (Tia
Juana, Coastal, etc.) bright stocks and synthetic feedstocks such as
derived from tar sand oils, heavy crude oil, shale oil, coal oils, etc. The
most preferred stocks are the distillate cut fractions which include
lubricating oils and specialty oil 



fractions boiling within the range of 300 to 600C. In one instance it has
also been discovered that the solvent dewaxing of a bright stock can be
enhanced 55  by the use of a dewaxing aid combination within the scope of
the present invention. Bright stocks are oils typically boiling in the
range of about 500-700C, with densities of from about 0.85-0.92 g/cc at
15[err]C, viscosities of about 25-37 [err] at 1 00C, pour point of about
60-70[err]C and a dry wax content of about 15-25 wt % for about -9[err]C
pour point and a Conradson carbon residue value of about 0.3-2.0. A typical
bright stock, Arab Light 2500N has a boiling point of from about
500-700[err]C, a density of 0.89 g/cc at 15[err}C, a 60 viscosity of 32
[err] at 100[err]C, a pour point of 65[err]C and a dry wax content of 16
wt%. Preferably the bright stock is a lube oil or specialty oil fraction.
The particular dewaxing aid combination which demonstrates utility in this
bright stock dewaxing consists of component (B), as previously described,
in combination with a preferred component (A), a methacrylic ester polymer
having pendent side chain group lengths of between 10-22[err]C
predominantly C[err] and higher as exemplified by Acryloid 144 (see Example
4). 65    This solvent dewaxing of a bright stock involving the use of the
above recited specific subset of 4    0  107 917 dewaxing aid components A
and B within the general ranges previously recited in this specification,
is viewed as comprising part of the present invention. In an embodiment of
the process of this invention, a solution of dewaxing aid comprising
components (a) and (b) dissolved in an appropriate solvent such as a light
heating oil or a light dewaxed mineral oil 5 fraction is mixed into the
wax-containing oil and the mixture heated to a temperature higher than the
cloud point of the oil (typically about 50 to 120C). This mixture is
introduced, along with the dewaxing solvent, into a chilling zone and
chilled to a temperature necessary to yield the desired pour point for the
resulting dewaxed oil. The chilling produces a slurry comprising dewaxed
oil and solvent along with solid particles of wax which contain the
dewaxing aid. This slurry is then sent to wax separation means, typically a
wax 10 filter to separate the dewaxed oil and solvent from the wax
particles. The dewaxing temperature or temperature to which the slurry is
chilled varies depending on the feed and conditions. In general, this
temperature will range from about 0 to about -50[err]C. In the case where
the dewaxing solvent comprises a mixture of a ketone and an aromatic
hydrocarbon, such as methyl ethyl ketone/toluene, the dewaxing temperature
will range from about -10 to about -30[err]C. 15    Preferred dewaxing
solvents used in the process of this invention include mixtures of a ketone
and an aromatic hydrocarbon as well as a mixture of a ketone and methylene
chloride. The ratio of solvent to waxy oil would generally range from about
0.5 to 10 and preferably from about 2 to 7, by volume. The optimum amount
of dewaxing solvent employed is, of course, determined by the wax content
of the oil, viscosity, pretreatment and dewaxing conditions. 20 Example 1 A
waxy 600N distillate with a boiling range of about 400-500C and a viscosity
of 10.1 [err] at 1000C was dewaxed in a bench scale vertical scraper. It
comprised a 13 cm ID (internal diameter) steel cylinder which was 30 cm
high. The walls were scraped by two vertical aluminum blades which were
attached to a 25 central shaft rotating at 28 rpm. Chilling of the scraper
contents was accomplished by immersion in a refrigerant bath. The chilling
rate of the scraper contents was about 5[err]C/min. The dewaxing aid
combination to be tested (which had already been mixed) was added at about
70[err]C to the waxy feed to give the specified treat rate. The treated
feed was then mixed with the predilution solvent and introduced into the
scraper. The mixture was then chilled progressively and the solvent .30
increments were added at appropriate temperatures. When the filtration
temperature (about -10[err]C) was reached, the scraper was removed and the
filtration performance of the wax slurry was measured with a small vacuum
leaf filter at a vacuum of 12 in Hg (40.52 kPa). The solvent used in this
example was a 45/55 mixture of methyl ethyl ketone and methyl isobutyl
ketone. The dilution ratio at filtration was 2.5 volumes of ketone solvent
per volume of waxy feed. 35  A commercial example of dewaxing aid component
(b) (B-1.: a behenyl fumarate/vinyl acetate copolymer) was used in
combination with a commercial example of dewaxing aid component (a)
(Acryloid 144 from Rohm and Haas, a methacrylic ester previously
described). The dewaxing aid concentrations are given on an "as received"
basis. (The amount of Active Ingredient (A.l.) present in materials
representative of the types employed in the examples are typically as
follows: materials representative of Component B-1 40  are about 45 wt. %
A.L; materials representative of the Acryloid 144 sample are about 27 wt. %
A.l.). Table 1 shows the results obtained with dewaxing aid concentrations
of 0.1 wt. % and 0.2 wt. % on feed (as received) and shows the synergistic
effect which is observed when components (a) and (b) are combined. These
data are presented graphically in Figure 1. 45 Comparative Example 



A dewaxing aid combination of a polydialkylfumarate/vinyl acetate copolymer
(B-2) outside the scope of the present invention and Acryloid 150
(previously described) was also tested. The waxy oil, the equipment and the
experimental procedure were identical to those of the previous example. The
dewaxing 50 aid components are used in an "as received" form. (Again,
materials representative of the types employed as dewaxing aids in. the
examples typically have active ingredient concentrations as follows;
materials representative of Component B-2 are about 37 wt. % A.l.;
materials representative of the Acryloid 150 sample are about 38 wt. %
A.l.). Polydialkylfumarate/vinyl acetate copolymers 8-1 and B-2 are
described below in terms of pendent 55  alkyl side chains: B-1 15% C[err],
15% C[err] 70% C22 B-2 63% C[err], 25% C[err], 12% Other. 60    They are
prepared by copolymerizing vinyl acetate with dialkylfumarate, following
the procedure generally described in USP 3,729,296. The characteristic
which significantly differentiates between the two is their respective
average pendent side chain lengths. At a 0.1 wt. % on feed (as received)
treat level on 600N distillate, a 3/1 mixture of Acryloid 150 and B-2 gave
no significant increase in filter rate whereas a 3/1 mixture of Acryloid
144 and B-1 gave a 23% increase 65 in filter rate.    0 107 917 TABLE 1
Evaluation of dewaxing aid mixtures using 600N distillate (10.1 cSt* at
100[err]C) DWA               Improvement       Change in 5
DWA Concentration          in feed         dewaxed oil Dewaxing aid
mixtures           (wt. % as received)       filter rate        yield A
Single components B-1                                  0.1
1 %             -2% to . Acryloid 144                         0.1
5%              +1% B Mixed components B-1
0.05                   44%              +4% 15 Acryloid 144
0.15 B-1                                  0.05                   15%
+2% 20    Acryloid 144                          0.05 B-1
0.038                  21%              +4% Acryloid 144
0.062 25 B-1                                  0.031                  21%
+2% Acryloid 144                         0.069 30     B-1
0.025                  23%              +4% Acryloid 144
0.075 B-1                                  0.012                  19%
+4% 35 Acryloid 144                         0.088 * 10.1 cSt viscosity=10.1
[err]'. 40 Example 2 A waxy oil identical to that of Example 1 was dewaxed
in a bench scale Dilchill unit. This comprised a cylindrical unit 6 inches
(15.24 cm) in diameter and 3 inches (7.62 cm) high equipped with a turbine
impeller. Initially, this unit was filled withwarm feed, then slowly
cooled. At about the cloud point of the feed, cold solvent (-29C) was
injected while the turbine was rotated at about 1000 rpm so that excess
liquid overflowed and was removed. The rate of cold solvent addition was
adjusted to match a target temperature/time profile typically in the range
1-1.5[err]C/min. The dewaxing aids were again used in an "as received"
form. The first dewaxing aid component B-1 was added to the waxy feed at
55[err]C with a treat rate of 0.025% on feed. The mixture was then chilled
to 0C by the dilution chilling process. The solvent employed was 60 45/55
methylethyl ketone/methylisobutyl ketone. The second dewaxing aid component
(Acryloid 144 in this example) was then added to the waxy slurry at 0C with
a treat rate of 0.075% on feed. The slurry was then chilled to filtration
temperature (- 10C) in the scraped surface chiller described in Example 1.
The use of dewaxing aids led to a 12% increase in filter rate as compared
to a similar chilling sequence using no dewaxing aid. 65 



Example 3 A waxy oil distillate identical to that of Example 1 was treated
with a series of dewaxing aids under the experimental conditions of Example
1. Dewaxing aid treat levels of 0.1 and 0.4 wt. % (on an "as received"
basis) were used. The dewaxing aids tested were 3/1 mixtures of Acryloid
144/B-1, Acryloid 144/8-2, 60 Acryloid 150/B-1 and Acryloid 150/B-2. The
results of this Example 3 are summarized in Table II. 65 6    0 107 917
TABLE II Effect of dewaxing aids in ketone dewaxing of 600N distillate
Solvent: MEK/MIBK Process: Incremental dilution 5 Increase in feed filter
rate, % With a treat rate         With a treat rate of 0.1 wt. % on feed
of 0.4 wt. % on feed 10              -Dewaxing aid              (wt. % as
received)        (wt. % as received) 311, Acryloid 144/B-1
23                        37 3/1, Acryloid 144/B-2                 6
25 15 3/1, Acryloid 150/8-1                12                        16
3/1, Acryloid 150/B-2                 0                         15 20
The above demonstrates the superiority of the combinations Acryloid 144/B-1
and Acryloid 150/B-1, both combinations falling within the scope of the
components recited in this specification, for solvent dewaxing distillates
at low dewaxing aid treat dose levels. Example 4 25  Tests on bright stock
A Bright Stock residual waxy oil with a viscosity of 32 pm2s-1 at 100[err]C
was dewaxed in a bench-scale vertical scraper. It comprised a 13 cm ID
steel cylinder which was 30 cm high. The walls were scraped by two vertical
aluminum blades which were attached to a central shaft rotating at 28 rpm.
The chilling rate of the scraper contents was about 1.6[err]C/minute. 30
The dewaxirig aid combination to be tested (which had already been mixed)
was added to the waxy feed to give the specified treat rate at about
70[err]C. The treated feed was then mixed with the predilution solvent and
introduced into the scraper. The mixture was then chilled progressively and
the solvent increments were added at appropriate temperatures. When the
filtration temperature (about -23[err]C) was reached, the scraper was
removed and the filtration performance of the wax slurry was measured with
a 35  small vacuum leaf filter at a vacuum of 12 in Hg (40.52 kPa). The
solvent used in this example was a 50/50 mixture of methyl ethyl ketone and
toluene. The dilution ratio at filtration was 2.7 volumes of solvent per
volume of waxy feed. Dewaxing aid treat levels of 0.05 and 0.4 wt. % (on an
'as received" basis) were used. The dewaxing aids tested were 3/1 mixtures
of Acryloid 144/B-1, Acryloid 144/B-2 and Acryloid 150/B-1. The results of
this 40  Example 4 are summarised in Table Ill. Embodiment within the scope
of the present invention are identified by * TABLE Ill Effect of dewaxing
aids in ketone dewaxing of bright stock 45
Solvent: MEK/Toluene Process: Total predilution Increase in feed filter
rate, % 50                                           With a treat rate
With a treat rate of 0.05 wt. % on feed     of 0.4 wt. % on feed Dewaxing
aid              (wt. % as received)        (wt. % as received) 311,
Acryloid 144/8-1(*)             44                        100 55 3/1,
Acryloid 144/B-2                                           15 3/1, Acryloid
150/B-1                -                           0 so Claims 1. A solvent
dewaxing process comprising mixing a waxy hydrocarbon oil distillate with
dewaxing solvent and a dewaxing aid wherein said dewaxing aid comprises a
mixture of: (a) poly alkyl(meth-)acrylate polymer; and 65     (b)
polydialkylfumarate/vinyl acetate copolymer wherein the pendent alkyl side
chain groups are of 



7    0 107 917 TABLE II Effect of dewaxing aids in ketone dewaxing of 600N
distillate Solvent: MEK/MIBK Process:. Incremental dilution Increase in
feed filter rate, % With a treat rate        With a treat rate of 0.1 wt. %
on feed     of 0.4 wt. % on feed Dewaxing aid              (wt. % as
received)       (wt. % as received) 3/1, Acryloid 144/B-1                23
37 3/1, Acryloid 144/B-2                6                        25 15 3/1,
Acryloid 150/B-i                12                        16 3/1, Acryloid
150/8-2                 0                        15 20   The above
demonstrates the superiority of the combinations Acryloid 144/B-I and
Acryloid 150/B-1, both combinations falling within the scope of the
components recited in this specification, for solvent dewaxing distillates
at low dewaxing aid treat dose levels. Example 4 25  Tests on bright stock
A Bright Stock residual waxy oil with a viscosity of 32 [err] at 100C was
dewaxed in a bench-scale vertical scraper. It comprised a 13 cm ID steel
cylinder which was 30 cm high. The walls were scraped by two vertical
aluminum blades which were attached to a central shaft rotating at 28 rpm.
The chilling rate of the scraper contents was about 1.69[err]Cminute. 30
The dewaxing aid combination to be tested (which had already been mixed)
was added to the waxy feed to give the specified treat rate at about
70[err]C. The treated feed was then mixed with the predilution solvent and
introduced into the scraper. The mixture was then chilled progressively and
the solvent increments were added at appropriate temperatures. When the
filtration temperature (about -23[err]C) was reached, the scraper was
removed and the filtration performance of the wax slurry was measured with
a 35   small vacuum leaf filter at a vacuum of 12 in Hg (40.52 kPa). The
solvent used in this example was a 50150 mixture of methyl ethyl ketone and
toluene. The dilution ratio at filtration was 2.7 volumes of solvent per
volume of waxy feed. Dewaxing aid treat levels of 0.05 and 0.4 wt. % (on an
"as received" basis) were used. The dewaxing aids tested were 3/1 mixtures
of Acryloid 144/B-1, Acryloid 144/B-2 and Acryloid 150/B-1. The results of
this 40 Example 4 are summarised in Table Ill. Embodiment within the scope
of the present invention are identified by*. TABLE Ill Effect of
dewaxing'aids in ketone dewaxing of bright stock 45
Solvent: MEK/Toluene Process: Total predilution Increase in feed filter
rate, % 50                                        With a treat rate
With a treat rate of 0.05 wt. % on feed     of 0.4 wt. % on feed Dewaxing
aid              (wt. % as received)       (wt. % as received) 3/1,
Acryloid 144/B-1(*)             44                     100 55 3/1, Acryloid
144/8-2                                          15 3/I, Acryloid 15O/B-1
0 60 Claims 1. A solvent dewaxing process comprising mixing a waxy
hydrocarbon oil distillate with dewaxing solvent and a dewaxing aid wherein
said dewaxing aid comprises a mixture of: (a) poly alkyl(meth-)acrylate
polymer; and 65    (b) polydialkylfumarate/vinyl acetate copolymer wherein
the pendent alkyl side chain groups are of    .0 107 917 from 16-30 carbons
in length but are predominantly (>50%) C22; chilling said oil/dewaxing
solvent/ dewaxing aid mixture to form a slurry comprising solid particles
of wax and a solution of dewaxed oil and dewaxing solvent; and separating
said wax from said dewaxed oil solution. 



2. The process of claim 1 wherein said poly alkyl (meth-lacrylate polymer
is an ester of aliphatic 5 alcohols of 10-22 carbons in length with acrylic
or methacrylic acid. 3. The process of claim 1 or claim 2 wherein said poly
alkyl (meth-) acrylate polymer is an ester of aliphatic alcohols of 12-18
carbons in length with methacrylic acid. 4. The process of any one of
claims 1 to 3 wherein said dewaxing aid is employed at a dose level in the
range of from about 0.01 to 1.0 wt. % active ingredient. 10    5. The
process of any one of claims 1 to 4 wherein components (a) and (b)
constituting the dewaxing aid are used in a weight ratio to each other in
the range of from about 100/1 to 1/5 of (a)/(b). 6. The process of any one
of claims 1 to 5 wherein said dewaxing solvent is selected from: (1) a
C3-C6 ketone and mixtures thereof; (2) aromatic hydrocarbons; (3) mixtures
of ketones and aromatic hydrocarbons; (4) halogenated hydrocarbons; (5)
N-alkylpyrrolidones; (6) mixtures of acetone and 15 methylene chloride. 7.
The process of any one of claims 1 to 6 wherein said poly alkyl (meth-)
acrylate polymer is selected from the group of methacrylate polymers having
an average side chain of predominantly C[err]-C[err] in length (>50% C[err]
and higher), or having an average side chain of predominantly C14 and lower
in length (>50% C14 and lower) and wherein the poly dialkylfumarate/vinyl
acetate copolymer is a behenylfumaratelvinyl 20 acetate copolymer having an
average pendent side chain length of predominantly C22 (>50% C22). 8. The
process of any one of claims 1 to 7 in which the waxy hydrocarbon oil
distillate is a waxy hydrocarbon oil bright stock and wherein said dewaxing
aid comprises a mixture of: a. a methacrylic ester copolymer wherein the
pendent side chain group length thereof ranges between 10-22 carbons but is
predominantly (>50%) C[err] and higher; and 25     b. poly
dialkylfumarate/vinyl acetate copolymer wherein the pendent alkyl side
chain groups are of from 16 to 30 carbons in length but is predominantly
(>50%) C22. 9. The process of any one of claims 1 to 8 wherein component
(a) has a number average molecular weight of greater than about 5,000. 10.
The process of any one of claims 1 to 9 wherein component (b) has a number
average molecular 30 weight of from about 1,000 to 100,000. Patentanspr~che
1. L6sungsmittel-Entparaffinierungsverfahren, bei dem' ein
paraffinhaltiges  Kohlenwasser- 35 stoff6ldestillat mit einem
Entparaffinierungslasungsmittel und einem  Entparaffinierungshilfsmittel
gemischt wird, dadurch gekennzeichnet, daB das
Entparaffinierungshilfsmittel eine Mischung umfalt von: (a)
Polyalkyl(meth-)acrylatpolymer und (b)
PolydialkylfumaratNinylacetat-Copolymer, wobei die Alkylseitenkettengruppen
eine Lange von 16 bis 40    30 Kohlenstoffatomen besitzen, aber Oberwiegend
(>50%) C22 sind, die
bl/Entparaffinierungslosungsmittei/Entparaffinierungshilfsmittei-Mischung
zur Bildung einer feste Paraffinteilchen und eine Losung von
entparaffiniertem 61 und Entparaffinierungslosungsmittel umfassenden
Aufschlimmung gekuhit wird und das Paraffin von der entparaffinierten
Ollosung --45 abgetrennt wird. 2. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, dal das Polyalkyl(meth-)acrylatpolymer ein Ester von
aliphatischen Alkoholen mit einer Lange von 10 bis 22 Kohlenstoffatomen mit
Acryl- oder Methacrylsiure ist. 3 Verfahren nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB das Polyalkyl(meth)- 5o  acrylatpolymer ein Ester von
aliphatischen Alkoholen mit einer Lange von 12 bis 18 Kohlenstoffatomen mit
Methacrylsaure ist. 4. Verfahren nach einem der AnsprOche 1 bis 3. dadurch
gekennzeichnet, dag das Entparaffinierungs- hilfsmittel in einer Dosierung
im Bereich von etwa 0,01 bis 1,0 Gew.% aktiver Bestandteil verwendet wird.
5. Verfahren' nach einem der Anspriche 1 bis 4, dadurch gekennzeichnet, daB
die Komponente (a) und 5 {b), die das Entparaffinierungshilfsmittel bilden,
in einem Gewichtsverhailtnis zueinander im Bereich von etwa 10011 bis 1/5
von (a)Ilb) verwendet werden. 6. Verfahren nach einern der AnsprOche. 1 bis
5, dadurch  gekennzeichnet, daB  das Entparaffinierungslosungsmittel
ausgewihit ist aus: (1) einem C4-C-Keton und Mischungen derselben, (2)
aromatischen  Kohlenwasserstoffen,  (3)  Mischungen  von  Ketonen  und
aromatischen 60 Kohlenwasserstoffen, (4) halogenierten Kohlenwasserstoffen,
(5) N-Alkylpyrrolidonen und (6) Mischungen von Aceton und Methylenchlorid.
7. Verfahren  nach  einem  der Anspruche  I bis 6, dadurch  gekennzeichnet,
daB  da Polyalkyl(meth-)acrylatpolymer ausgewahit ist aus der Gruppe von
Methacrylatpolymeren mit einer durchschnittlichen Seitenkette mit einer
uberwiegenden Linge von Cls-Cia (>50% C16 und hoher) oder 66 mit einer
durchschnittlichen Seitenkettenlange von uberwiegend C14 und niedriger
1>50% C14 und    0 107 917 niedriger)  und  daB  das
PolydialkylfumaratNinylacetat-Copolymer  ein  Behenylfumarat/Vinyl- 



acetat-Copolymer mit durchschnittlichen Seitenkettenlangen von uberwiegend
C22 (>50% C22) ist. 8. Verfahren nach einem der Anspruche 1 bis 7, dadurch
gekennzeichnet, daB das paraffinhaltigen Kohlenwasserstoffoldestillat ein
paraffinhaltiges Brightstock-Kohlenwasserstoffol ist und dag das 5
Entparaffinierungshilfsmittel eine Mischung umfa~t aus: (a)einem
Methacrylsaureestercopolymer, bei dem die Seitenkettenlangen im Bereich von
10 bis 22 Kohlenstoffatomen liegen, aber Oberwiegend (>50%) C16 und hoher
sind, und (b) PolydialkylfumaratNinylacetat-Copolymer, be! dem die
Alkylseitenkettengruppen 16 bis 30 10 Kohlenstoffatome lang, aber
Oberwiegend (>50%) C22 sind. 9. Verfahren nach einem der Anspruche 1 bis 8,
dadurch gekennzeichnet, daB die Komponente (a) sin durchschnittliches
zahlenmiBiges Molekulargewicht von mehr als etwa 5000 besitzt. 10.
Verfahren nach einem der Anspruche 1 bis 9, dadurch gekennzeichnet, daB
Komponente (b) ein 15 durchschnittliches zahlenmAiiges Molekulargewicht von
etwa 1000 bis 100.000 besitzt. Revendications 1. Proced6 de d6paraffinage
au solvant, comprenant le m6lange d'un distillat d'huile hydrocarbonde 20
paraffineuse avec du solvant do deparafnago et un adjuvant do
deparaffinage, dans lequel ledit adjuvant de d6paraffinage comprend un
melange de: (a) un polymere de type poly-(meth)-acrylate d'alkyle; et (b)
un copolymere de type poly-[fumarate de dialkyle/acetate de vinyle., dans
lequel les groupes lateraux alkyliques pendants ont une longueur de chaine
de 16 A 30 atomes de carbone mais sont de fagon 25 predominante (A plus de
50%) en C22; le refroidissement dudit melange huilelsolvant de
ddparaffinagel adjuvant de deparaffinage pour former une suspension
comprenant des particules solides de paraffine et une solution d'huile
d6paraffinse et de solvant de deparaffinage; et la separation de ladits
paraffine d'avec ladite solution d'huile deparaffinee. 2. Proced6 selon la
revendication 1, dans lequel ledit polymere de type poly-(meth)-acrylate
d'alkyle est 30 un ester d'alcools aliphatiques ayant une longueur de 10 a
22 atomes de carbone avec l'acide acrylique ou l'acide methacrylique. 3.
Proc6de selon la revendication 1 ou la revendication 2, dons lequel ledit
polymere de type poly-(mdth)acrylate d'alkyle est un ester d'alcools
aliphatiques ayant une longueur de 12 a 18 atomes de carbone avec l'acide
m6thacrylique. 35     4. Proced6 selon lune quelconque des revendications 1
a 3, dans loquel on utilise ledit adjuvant de d6paraffinage en une dose
allant d'environ 0,01 a 1,0% en poids d'ingredient actif. 5. Proc6de selon
l'une quelconque des revendications 1 A 4, dons lequal on utilise les
composants (a) et (b) constituant l'adjuvant de d6paraffinage selon un
rapport ponderal de l'un a l'autre allant d'environ 100/1 a 1/5 de (a)/(b).
40     6. Procede-selon l'une quelconque des revendications 1 A 5, dans
lequel ledit solvant do deparafnage est choisi parmi (1) une cetone en C3 a
Cs et leurs melanges; (2) des hydrocarbures aromatiques; (3) des m6langes
de cetones et d'hydrocarbures aromatiques; (4) des hydrocarbures halog6nes;
(5) des N-alkylpyrrolidones; (6) des m6langes d'ac6tone et de chlorure de
mothylene. 7. Proc6de selon l'une quelconque dos revendications 1 a 6, dans
lequel on choisit ledit polymere de 46 type poly-(m6th)-acrylate d'alkyle
dans l'ensemble constitu6 par lea polymeres methacryliques ayant une
longueur moyenne de chaine laterale correspondant surtout A C1C-C18 (plus
de 50% en C,6 et plus) ou ayant une chatne laterale moyenne ayant de faqon
pr6dominante une longueur egale ou inferieure a C14 (plus de 50% en C14 et
moins) et dans lequal ts copolymere de type poly-[fumarate de
dialkyle/acetate de vinylel est un copolymere de fumarate de
b6h6nyle/ac6tate de vinyle ayant une longueur moyenne de 50 chaine laterale
pendante correspondant surtout A C22 (plus de 50% en Ci2). 8. Proc6de solon
l'une quelconque- des revendications 1 a 7, dans lequel l distillat d'huile
hydrocarbonee paraffineuse est un "bright stock" d'huile hydrocarbon6e
paraffineuse at dans lequel ledit adjuvant de d6paraffinage comprend un
melange de: (a) un copolymere d'ester m6thacrylique dans Iequel la longueur
des groupes des chatnes laterales 55 pendants se situe entre 10 et 22
atomes de carbone mais est de fagon predominante (a plus de 50%) on C1. et
plus; et (bi un copolymere de type poly-[fumarate de dialkylelacetate de
vinylel dans lequel les groupes alkyliques lat6raux pendants ont une
longueur de chaine de 16 a 30 atomes de carbone mais sont, de fagon
predominante (A plus de 50%), en C2. 60    9. Procede selon lNune
quelconque des revendications 1 A 8, dans lequel le composant (a) possede
un poids moleculaire moyen en nombre superieur A environ 5000. 10. Proc6de
selon lune quelconque des revendications 1 a 9, dans lequel le composant
(b) possede un poids mol6cullaire moyen en nombre d'environ 1000 a 100.000.
65 C  L  M  S    


