2197661 -1- SOLVENT- DEWAXI NG PROCESS USI NG’ COVBINATI: ON %7%‘
'SUBSTANTI ALLY PURE POLY (C24) ALKYLMETHACRYLATE POLYMER AND POLY [err]
ALKYL( METH-) ACRYLATE POLYMER DESCRI PTI ON OF-THE | NVENTI ON Sol vent dewaxi ng
processes wherein waxy.- hydrocarbons oils, preferably waxy petrol eumoils
such as lube oils, specialty oils such as white oils or turbine or r
refrigerator oils, are dewaxed by adnirxture with a dewaxing aid and a
dewaxi ng sol vent, which may involve either increnental dilution or total
predilution, yielding a m xture of waxy oil dewaxing aid and sol vent, and
the m xture is chilled (e.g., in surface chiller exchangers such as scraped
or unscraped SUrSORVENTHLEWARING PROCESSSUSINGICORBINATION BEWARANGAIDPPRS at us
means) to a tenSYBSTANTIASUY [RURECPOLY dCPj P ALEFLMETHAGRYLATES POLYMERI AXDN of the
wax therefromor, altemOati (Gg-go) ALKYNEMETHS)ACRILATEr PQLYMBROI W { hout
predilution (i nml ng
- solvent so as to be directly chilled to the dewaxing tenperature by neans
~of the cold solvent, are inproved by using as the dewaxing aid a

conbi nat i onpgemereiriay Ard raR NveRtiek of (a) substantially pure poly (C24)
al kyl met hacryl ate poi ynmer and (b) a lower nelting point poly [err]

al kyl (neth)acryl ate polyner. By use of this conbination dewaxing aid the
dewaxi ng process is sdlventedbwaRsng Prodesddscwhertdinr vy ybfoddrbbrassadsand

the Iiqui dsé;g}érggl aio is | ru%}/egi&sTgmg§§ggt;é1?§0a? (fge\g?))ééljrw%t%: )d?é- Ssi sts |

I n sol vent dewaxi ng proce LEEOTRS o Swith
a %Jgr mal |y Fhchuiag #bbeioidssor veynbiardon mpfyigeratosf oile agei devhxddwhxi ng

admixture with a dewaxing aid and a dewaxing solvent, which may
involve either incremental dilution or total predilution, yieldlng a
mixture of waxy oil dewaxing aid and solvent, and the mixture ié
chilled {(e.g., in surface chiller exchangers such ' as scraéed or
unscraped surface chillers or other indirect heat exchange apparatus
means) to a femperature sufficient to precipitate at least a portion
of the wax therefrom or, alternatively, the waxy oil either with or
without predilution (incremental or total) may be contacted with
cold dewaxing solvent so as to be directly chilled to the dewaxing
temperature by means of the cold solvent, are improved by using as
the dewaxing aid a combination dewaxing aid consisting of (a)
substantially pure poly (Cz4) alkylmethacrylate polymer and (b) a
ﬁi’ lower melting point poly (Cg-Czp) alkyl(meth)acrylate polymer.

By use of this combination dewaxing aid the dewaxing
process is improved insofar as the filter rate is increased and the

liquids/solids ratio is improved.

This combination dewaxing aid assists in solvent dewaxing
processes wherein a waxy hydrocarbon oil is mixed with a normally
liquid dewaxing solvent and a quantity of the recited dewaxing aid
combination to form a mixture which is chilled (e.g..,
either directly using cold dewaxing solvent or indirectly in

heat exchange apparatus), to form a slurry comprising wax
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conbination to form a nmixture which ~is «chilled - (e.g.,
either directly using cold dewaxing solvent or indirectly in heat exchange
apparatus), to forma slurry conprising wax 9 _-2- particles and a sol ution
of dewaxed oi|l and dewaxi ng sol vent. The dewaxing ai d components (a) and
(b) day, be preconbined one with the other for addition to the waxy oil to
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limted to, filtration, set centri gati on,
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' - (b) may be employed as such or diluted in a suitable
‘wax-free oil to improve flow properties. The wax par-
_ ticles which are precipitated'ate subsequently sépa-
W, " rated from the dewaxed oil by any of a number of
typical liquid/solid separation orocesses .exemplified
. by, but not limited to, filtration, settling, centrifu-
'gat1on, etc. _ |
The use of the combination (a) plus (b)
results in increased feed filter rates and liguids/
- solids ratios as compared to using no aid at all or
'us1ng either component 1nd1v1dually.
The solvent dewaxing processes beneflted by
.the use of the present comb;nat1on dewaxzng_axd are
those using normally liquid sblvent systems, such as
C3-Cg ketohes,'aromatic'hyd:ocarbdns,'halogenated
hydzocafbons and mixtures thereof, as well as auto-
—/ o refrigerative dewaxing procéssés employing normally
gaseous hydrocarbons, such as prdpane, propylene,
butane, butene, etc. and mixtures of said auto-
refrigeration hydrocarbons with the aforesaid ketones,
.e.g., propane/MEK, ' '

BACKGROUND OF THE INVENTION
| Waxes in wax-conta1n1ng hydroca:bon o1ls are
, removed therefrom by chilling the 0il to precipitate
T out the wax and then separstinq the solid wax par-
ticles from the dewaxed oil by solid/liquid separation




the use of the present conbination dewaxing aid are those using normally

| i qui d sol vent systems, such as [err] ketones, arematic hydr ocar bons,

. " hal ogenat ed hydrocarbons and ni xtures therfof, as well as auto- . _
.refrigerative dewaxi ng processes. enploylng nornally gaseous hydr ocar bons,

~such as propane, propylene, butane tene,, etc.” and ni xtures of. sSaid.auto-
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chilled to crysPQQQSﬂQ Sut tye anbd blcﬂ@sgenﬁweﬁoapalvhéngbtessed out by

afilter. In QQZ‘:WJ:@c,aMnY dzugfft:afatdro@.@auatten t%htaaasyl pREs8r @efihgat ed by .
press dewax- " More wi dely used

- %rocesses due,-t.o . vi scasit
are sol vent de X n&‘ﬁFﬁ@é&?@?“ﬁhéfbu s§°ﬁé§y ng‘ étﬁ99§d wiPR®a sol vent
and t hen’ ch| | eehti@ly used are solvent dewaxing processes wherein a :
waxy oil is mlxed with a solvent ‘and then chilled to
precipitate the wax as tiny pa:t;cles or crystals,
thereby forming a slurzyscomprising solid wax par-
ticles and a solution of dewaxed oil containing | W
-dewaxzng solvent. The slurry is then fed to a wax
seoarator (e.qg., filter, centrifuge, settler) wherein
the wax is removed from the dewaxed oil and dewaxing.
solvent. Solvent dewaxing processes ere used for
heavier oil fractions, such as lubricating oil
fractions and B:ight stocks. Typical dewaxing
solvents include low b0111ng poznt, normally gaseous
_ auto:efrxgeratxve hyd:ocarbons, such as propane,
" propylene, butane, pentane, etc., ketones such as
acetone, methyl ethyl ketone (MEK), methyl isobutyl
ketone (MIBK) and mixtures thereof, aromatic hydro-
Carbqns such as_benzene,_toluene-and xylene, as well

as mixtures of ketones and aromatic hydrocarbons, such oo/

as'MEK/toldene and acetone/benzene. _ .

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 o0il, which in turn is strongly influenced by
the crystal structure of the precipitated wax.
Although the crystal structure of the precipifated 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



precipitate the vwax as"tr—ﬁy partlcles or crystals, thereby forming a slurry
conpri si ng solid wax par- ticles and asbiation of dewaxed oil cont ai ni ng
dewaxi ng solvent. The slurry is then fed to a wax sepafator (e.g:, filter
centrjfuge, settler) .wherein the wax is renoved fromthe dewaxed oil and
dewaxj ng sol wite afdl cc”ﬁﬁmMWWb%eQ%&M Puacipitatadawiax, oil
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with the dewaxed oil component which creates an
objectionable haze in the oil.
N One way of improving the filtration rate and
“minimizing haze fo:ﬁation is to add a dewaxing aid to
the wax containing oil during the dewaxing process.

PRESENT INVENTION

- Solvent dewaxing processes wherein waxy hydrocarbon oils,
particulérly pétroleum oils, more particularly waxy lube oil,
turbine oil, refrigerator oils, or white oil base stocks, are
dewaxed by combining said wéxy oil with a dewaxing solvent (e.qg.,
either by incremental dilution or total predilution).and chilling

U the mixture (e.g., either directly usiqg cold dewaxing solvent or in
indirect heat exchanger means ), are improved by using a combination
dewaxing aid comprising a combination of (a) substantially phre

. poly (024)‘a1ky1methacry1até polymer and (b) lower melting point
- poly (Cg—C20) al.kylmethacrylate polymers. Component (a) may be
substantially pure poly (n-Cz4) alkylmethacrylate polymer.

These components (a) and (b) may be’ employed in (V/V)

ratios of (a) to (b) ranging from 10:90 to 90:10, preferably 10:90

N to 50:50, more preferably 10:90 to 30:70. Dose levels, based on
the active ingredients (a) and (b), range from 0.01 to 2.0 weight

percent,' preferably 0.1 to 2.0 weight percent, more preferably 0.1

to 1.0 weight percent active ingredient, relative to the weight of

waxy hydrocarbon oil.



- 4 - Size and crystal structure of thée precipitated wax, occlusion of oi
in the wax crystal. and the condition of the oil left in the crystal are
extrenely varied and depend on the wax conposition and precipitation
conditions. These conditions also-affect the separa- tion (f||trat|on) rate
- of ‘the dewaxed oil' fromthe wax apd the yield of dewaxed oil. In"sonme. ,
cases, nost notably when the waxy oi’l_ ks_Bright stock the max crystals\er
of an extrenely fine size and not all- are separated by filtration , but
“some |l eave the filter . with the dewaxed oi |- conponent . whi ch creates -an .

obj ectionabl e haze in the oil. One. way of -inproving the filtration rate and
m ni m zi ng haze formation is-'fo add a dewaxing aid to the wax containing
- oil during the demaX|ng process. PRESENT | NVENTI ON Sol vent dewaxi ng

processes wher ei n Wﬁp&té@l{;ocegboasm J;s,smtaﬁ@ﬂahgyl yplﬁet r g},ﬂum(@zﬁ nore
1 ube.oil, turbi or-white oi
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- alkyl et hacggilgte E%QJ m&rfﬁﬁ.dsébaod Q¥eEQ obl ﬂ,g RRir8t pRé¥etabfy "'do, 000
- al kyI met hacr yI ate polyners. nponent f/

_ 200,0 0, most preferably 60,0 0 to 00, 000 Kn, and preferably a
melting point. of ' from 50°C to 80° ‘C, more preferably from 50°C to

‘70° c,, most preferahly from 60 C to 70°C.

Component (b) is similar to component (a) insofar as it

-is a poly alkyl (meth-) acrylate, but differs in having carbon
sidechains of '8-20 carbons. It may also differ .in ,having' a
someﬁhat lower numbef avefage molecular weight, e.g., in the range
of from 5,000 to 200,000 Mp, preferably 10,000 to 1oo,ooo'un, most
. preferably 5,000 to 50,000 Mp. Component (b) melts at lower
tempefatures than component (a),-the melting point preferably being
of the order of from -30°C to 50°C, preferably -20°C to 40°C, most
preferably -10°C to 30°C. It is the melting point of the polymer
that determines its solubility (higher meltihg point implies lower
solubility) and the solubility of the polymer determines whlch
particular waxes the polymer will modify in the dewaxing process.
The molecular weight of the polymer determines how effective a
polymer of a given melting point (i.e., solubility) is in modifyino
the morphology'of_the waxes. The lower meiting poly alkyl (meth-)
_ aqrylate:may possess mixed alkyl group side chains having from 8 to
20 carbons. Examples of such poly alkyl methacrylates are Acryloid
144 and Acryloid 150, produced by Rohm and Haas Company. Aoryloid
150 is generally described as having an average side chain carbon
‘number >50% Ci4 and lower, and a number average molecular weight of
from 5,000 to_zoo,oob,- preferably 10,000 to 100,000. Acryloid



substantially pure poly (n-C24) al kyi met hacryl ate pol yner. These conponents
-(a) and (b) may be enploeyed in (V/V) ratios of (a) to (b) rangi ng from

10: 90 to.90: 10 preferably 10:90 to 50: 50. gore preferably 10:90 to 30:70.
Dose | evels," based on the active i ngredients (a) and (b), range fromO0.01
to 2. 0 weli ght percent, preferably 0.1 to-2.0 wei ght ‘percent, nore

ferdbly 0.1 1.0 t t | at th -
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Conmponent  (b) s at t enper at Ures than conponent h%%rreltl ng
poi nt preferablglﬁ'laeﬂngo have a number average molecular weight of

: _ about 23,000 and a melting point of about 29°C, while
\'_/_ a sample of Acryloid 150 was alsc evaluated and found
to have a numbe_'r average molecular weight of about’
45,000 and a melt'ing" point of about -49C.

A useful and easily' reprodﬁcible identification of the

polymers is made by relying on their melting points. COmponen. A,

the substantlally pure c24 alkylmethacrylate polymer, w111 prefer-

ably have a melting point of between 50°C to 80° C, more preferably

50°C to 70° C, most preferably 60°C to 70°C a_s determined by differ-

ential scanning calorimetry, while the commercially available

- component _B,_ such as_ Acryloid 150 and Acryloid 144, will preferably

have melting points in the -30°C to 50°C range, more preferably

-20°C to 40'C. most preferably -10°C to 30°C as determined by
differential scanrung calorimetry (DSC).

_ The comgonents (a) and (b) of
the dewaxing aid are mixed together 'in the pre-
-_viouSly recited ratios and added at the desired dose
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 p:épe:ties. pumpability, etr, aAlter-
natively, the individual components (a) and (b) can be



of the order of fronrferr}'to [err] preférabiy [efr] to:[err] nost
preferably [err] to [err] It is the nelting point: of-the polyner that
determines its solubility (higher melting point inplies-|ower solubility)

" and the solubility of the polyner deter Tnes whi ch particul ar waxes the::

potymer will nodify in the dewaxi ng process. The nol ecul ar wei ght "of tQJ
pol ynmer determines how effective a polyner of a given.nelting point (i?
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”_ have a nunbeingveragmunddnnéeﬂum&nghthefchilling process, in

either indirect chxlling means, such as sc:aped
suzface chillers, or, alternatively, direct chilling
means employing cold solvent. ©Preferred direct
chilling means employ1ng cold solvent in:ected along ‘a
number of stages therein, a numbe; of which stages are
"highly agitated insuring instantaneous mixing, is the
DILCHIL@ (regxstered service mark of Exxon Research
and Bngxneer1ng COmpany) process as pzesented in U, s.
Patent No. 3,773,650, hereby 1ncorpo:ated herein by
teference.
"The notmally liquid 'dewa'xingl'solvent- thaf. may be
used in the present invention is not particularly cri-
. tical; thus, any of the well-known, normally liquid
. dewaxing solvents can be used._ For example, ketones
having from 3 to 6 catbon atoms, such as acetone, x;)
dimethyl ketone, methyl ethyl ketone, methyl propyl
- ketone and methyl isobutyl ketone and mixtures
thereof, aromatic hydrocarbons, such as benzene,
xylene or toluene, mixtures of ketones and aromatic
hydrocarbons, such as'methyl ethyl ketone/toluene or
.methyl isobutyl ketone/toluene. Also useful are
halogenated hydrocarbons, such as methylene chloride.
Further, N-alkyl-pyrrolidones, such as N-methyl-

pyrrolidone and N-ethyl-pyrrolidone may be used as the .
dewaxing solvent. Solvents which may be especially h
preferred for practiéing the process of the present .

invention include ;romatic'hydrocarbon, such as



.about 23,000 and a mel ting point'of about [err] whil.e a sanple of Acryloid
- 150 was al so evaluated and found to have a nunber average nol ecul ar wei ght
of ;about 45,000 and a nelting point of about -40C. A useful and easily
reproduci bl e identification of the pol yner& +s nade by relying on their
mel ting points. - Conponent A, the substantially pure C24 al kyl methacryl ate
polymeZ, will prefer- ably have a neltin gﬁint of -between [err] to 80 C, .
wor e pref er abl ykqluener o ChelGe kARt orEICH| 35 MEK) HIBR-ANd mixturesi ned
by differ- entiglesésf ] AdxtUr¥s L 4 ketone 4N §ANIEORAYIIY Wypmidabl e

conponent ‘B, such as Acrgl id 1?&?6 d Acryloid ég4, Wi | gr ferably have
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most pref er abl yggeh rdst Rekhillenss cilicridecany mi%tGt68t ofl avexvhed
calorimetry (Daaﬂ Thehcgnﬁonegéféiﬁ-and (b) of the dewaxing aid are m xed
together in t hP PeRELEPE LR G ati os and added at the desired dose

| evel , either as such or Qtbhes dewarxing solwints whichreanoble, such as
.mneral oil . or 'gfg [ | ol -lg%g ugne, e rQpane;
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pentane and mixtuzes of such autorefrigerative hydro-

'ca;bons with the aforementioned ketones, propane/MEK,
propane/MIBK, etc. - .

_ - In an embodiment of the process of this
invention a solution of dewaxing'aid comprising com-
ponents (a) and (b) is dissolved in an appropriate
solvent, such as a light heating oil or a light
dewaxed mineral oil fraction, is mixed into the wax-
éqntaining 0il and the mixture heated to a temperature
higher than the cloud point of the oil (typically
about 50°C to 120°C). The 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
N solvent, along with solid particles of wax which '
' contain the dewaxing aid. This slurry is then sent to
a filter to separate the dewaxed oil and solvent from
the wax particles. The dewaxing temperature to which
the slurry is chilled varies depending on the feed and
conditions. In general, this temperature will range
from about 0°C to about -50°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°C to about -30°C. :



~ sol vent as previously indicated) and introduced to the dewaxi ng process -
si nul taneously or sequentially at separate poi nts' wi thin.the process. The
aid, regard- |ess of whether both conpongnys.are pre-m xed one with the
other or enployed separ at el y/ si nul t aneously or separately/ sequentlally,
with or without dilution, may be either nixed with the waxy .oi | prior g
chili- ing or introduce duPtegethedcaehhkmggpseEQSﬁtslﬂsedthﬁrthédlreC
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enpl oyi ng cold seucbn35|ﬂF&éHéEKaImngtetaanbéraoketoageandhemeanpmathwnber
-of ‘which stages gQSrQbQPBXnﬁgtLa?Sﬂl'9§U61Q9uk£ﬁt g@gﬁ tond 34419, 1S the  *

[err] (registered service nar Exxon Resear c gl neeri ng Conpany)
process as prescMeElyifne chlegides nBhesratbogaf) 3%%#%%? QR ¥ rekled

herelhn by rEfereﬁéeldTbénéﬁiIIBWyahgﬂuftiodeaﬁmﬂ%%)'t/@nio sta félfe- ursléd'

in the present iny a al; thus, an t he

wel | - known, nor fg F?§ﬂ|§b§85a§ %é g %3$ be P Hpm

ket ones havi ng foéndewmzmcaobmnatmlommas af:etmedldﬁdrm;de&i one,

met hyl ethyl ket ethaewylceﬁem setone aif, n@f%&’ési?f’b"’éi’%téﬁ%@nd
enze Xy

m xt ures thereof, g natl ocar pons, such’ as ene or
tol uene, nixture3nds ?%iﬁh%% % hﬁbﬂ%§1c hydrocarbons, such as methyl
et hyl ketone/toluene or.. Typical oils, therefo:e, include distil-

_1ates, pzeferably medium to heavy dzst;llates, in the .
400 neutral to 1,000 neutral range and Bright stocks. N
These waxy distillates may come from any natural or '

synthetic sources, such as from tar sands, shale oil,
coal llquxds, etec.
Preparat1on of Cas
(qunocezyl) Methgacrylate
- Into a 250 ml, four- necked flask fxtted wzth
" a mechanical stirrer, nitrogen inlet, thermometer

port, syringe septum, and a Dean-Stark trap equipped

.with a reflux condenser, was charged 17.2 g. of
methacrylic acid, 70.8 g. of lignoceryl (Cz4) alcohol,

and 0.1 g. of phenothiazine. While stirring, the

mixture was heated to reflux under a blanket of _ -
nitrogen. . By means of a syringe, 0.5 g. of

. tetraisopropyl titanate was added droow1se. Heatzng
was continued until the evolutxon of water ceased.

- The infrared spectrum of the product confirmed the
_conversion'of acid to ester.

.Prepa:atidn of Poly

{Lignoceryl Metﬁac:ylatei : _

' Into a 250 ml, four-necked flask fitted with

a mechanical stirrer, nitrogen inlet, thermometer

port, and a reflux condenser, was charged 50.0'q. of
the above product and 100.0 g. of cyclohexane. With




* methyl isobutyl ketone/toluene. Al so useful  aré hal ogenated hydrocarbons,
such as net hyl ene chl ori.de.. Furt her, N-alkyjgpyrrolidones, such as

N-net hyl - pyrrol tdone and N-ethyl - pyrrolldone may be used as the dewaxing
sol vent. Sol vents whi.ch may be especially preferred for practicing the

rocess of the nv §T0105378 d o] as
ltool uehe, [err] Q\S%t one%é'sggﬁ agxbggéjﬁ/lﬁsi and ¢4 %rége 208 mertures
pf a ketone andmmtmmfcnﬁydﬂqenoarM %uc?nfastIMl-oVw&'aﬂwadltﬁﬂlat ed

- hydr ocar bons, ?1:@,.5 %ﬂ?&&% Ro6zsh! Q‘h'ed‘?u é”ﬁ‘ié”ﬁéﬁaﬁlea@ﬁt:?‘? Sous

nmet hyl ene chlor| ewaxl ng sol vents I'ch can
| ow boi | ing poi @nd fbyhal By gﬁséoﬁgﬁﬁﬂiﬁwﬂhﬁﬂﬁ}d??%eﬂﬂ§€ﬂecghsom9!anh as

[err] alkanes apg ﬂ%zémasdta@mw me&ysmembutaa@zma&ane

~and m xtures of s autorefrlgeratlve ydr o- - carbons W th t
af or enent i oned fee PRLYRRE, \BR1Y: e el 'E?Eha‘FF\Y&HtGﬁbé'(ﬁsrmnt of

t he process of g@daggg@wsyoeaghaglg&mmraﬁ15hWWX|ng aid conprising com
ponents (a) and (b) is dissolved in an appropriate solvent, such as a |light

~heating oill or a light dewaxed mneral oil fraction, is n1xed into the wax-’
cont ai ni ng oil mmk:es;sn xture heated to a tenperature

Four different dewaxing aids were evaluated
in varying combinations in two different chilling
process segquences. In one sequence (Process I) an
incremental dilution procedure was employed utilizing
a séraped surface chiller wherein the scraper revolved
at 24 rpm, while in the other sequence (Process II) a
total predilution procedure was employed using
agitated chilling at 200 rpm in an indiréct heat
exchanger (no scraping). The procedure of Process II
is the subject of a separation application, 0P-3021, .
U. S. Serial No. 867,141, filed May 27, 1986 in the
‘name of Theqdofe H. West. 1In Process II a 5.25 inch (13.335 cm)
internal diameter scraved surface chiller is'modified
so that the scraper blades no longer touch the
internal walls of the chilling unit. 1In the procedure

" used in this particular experiment the hlades are
one-half inch away from the chiller walls and are
rotating at the aforementioned 200 rom. Conditions
for Process 1 and Process Il are reported in Table A.
The o0il employed is described in Table I, while the
aids employed are listed in Table II, with the results

- reported in Table III. :

* “‘-u_t-fdo.‘" s « trade merik, -
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hi gher than the cloud paint.of the oil (typically about Terr] to [err]. The

m xture is introduced, along with the delMxi=ng solvent, into a chilling
zone and chilled to a tenperature necessary to yield the desired pour point
for the resulting dewaxed oil. The" chilling produces a slurry conpri si.ng

- dewaxed oil and sol vent, along wi-th sUABLEp&rticl es of wax which contgin.

t he deMHX|ng aid. This slurry is then sent to a filter to separate the
dewaxed oil and sotvent fromthe wax particles. . The dewaxi ng tenperature
to which the slurry is chipdedcOBPITIONSpEOG PROCEDURES xed and conditions.
In general, this tenperaturg, W to about [err] In

*

L4

t he case mhere t he dewaxi ng ' At ure of a ketone and an
"~ aromatic hydrocarbon, such as nethyl ethyl ketone/toluene t he dewaxing
tenperature wid !l T ] t fyerr] -9- Preferred.
‘dewaxi ng solvéhts {hég?éééy%fqag%%égého#b?ﬁ??%%n}3nt|on i hcl ude m xtures of
“ketones, such as MEK/'M BK, m xtures of a‘ketone -and an arormatic =

. hydrocarbon, as well as nixtures of a ket one_and neth I.ene chlori de. " The
ratio of solvent tEREIPUIAYLIORRT PLERN KPP SURERCS Féﬁ?%@uf‘sﬁ"% &0 10 and
pr efer- ably from slusst (23 13057cmbﬁi&£§tuﬁl§tw1n¢b]hd§at smapeannulat 5.25"%

(13.335 cm) diameter vessel. Scraper speed is 24

revolutions per minute. Solvent addition is as follows :

“

Dilution . Temperature
v/v : oC
Predilution .. .6 - 60
lst Increment .47 ' 35
" 2nd Increment .57 : -5
3zd Increment .. «57 =10
Total Dilution 2.21 Solvent/Feed. -10
2. Predilution (Ptocess I1)
Lab simnlator using a 4.25" (10.795 cm) diameter twin- "

bladed paddle in a '5.25" (13.335 cm) vessel. Paddle -

speed is 200 revolutions per minute.

Total predilution: . 2.2 V/V at 50°C



.of dewaxi ng sol vent enployed is, of course, determ ned by the wax content
of the oil, viscosity, pretreatnment and dewaxi ng conditions. Typical oils,
therefore, include distil- lates, preferably;gediumto heavy distillates,
in*the 400 meutral to 1,000 neutral range and Bright stocks. These waxy

di stidlates may conme fromany natural or synthetic sources, such as from

tar sands, shale'oil, coal é&&ﬁﬁ‘%oﬁé&iﬂ?p@é o) fodedkddsd gnoceryl)

Met hyacryl ate Into a 250 mis uT—= S W a mechani cal
‘stirrer,-nitrogen inlet, thernmoneter port, syringe septum and a Dean-Stark
trap equi pped with a reflux conglgpeenrt ¥as0 Léaryad MEKMIBK of net hacrylic

acid, 70.8 g.. of lignoceryl (-C24).alco ._HJogohenot hi azi ne.
"™While stirring, the mxture vvas'%uég{:%ﬁh?%m?g#?ﬁg“lunﬂgerﬁa CEI anket ' of
“nitrogen. By neans of a syringechDlbigg Rangeir a3 Wftite titanate was
- added dropw se. Heating was continued until the evolution of water ceased.
The-infrared spectrum of the product confirnmed the conversion of.acid to
ester. PreparationPetfpongnee; gridkeationgt Bucsiraday I%’t(a]otedr 2‘575’%’1 ,
four-necked flask fitted with a nechanical stirrer, nitrogen inlet,
thermometer port, and a reflux condenser, was charged 50.0 g. of



t he above product and 100.0 .g.' of cycl ohexane. Wth -10- stirring, the
~ mxture was heated to reflux under a blanket of nitrogen. 0.3 g. of

3 bucidol [err] was added. After three hours, the mixture had becone very
viscous and 0.1 g. of p-nethoxy phengl was added. The reac- tion m xture
was then poured into 500 m of methdnd? and the polyner, poly (lignoceryl -
met hacrylate) was isol ated by vacuumfiltration. EXAMPLES Four differe
~dewaxi ng aids were eval uated in varying conblnatlons intw different . ot
chilling process sequences. In one sequence (Process |) an i ncr emrent al '
~dilution procedure was enployedlnlimnﬁng a scraped surface chiller wherein
the scraper ‘revolved-at 24 rpm while in the other sequence (Process Il) a «

total predilution procedure was enployed using agitated chilling at 200 rpm
in an indirect heat exchanger (no scraping). The procedure of Process Il is
the subject of a separation amﬁ# c@g;@am@gaﬂ%l; U S. Serial No. 867,141,
filed May 27, 1986 in the name o eodor e st. In Process Il a 5.25
inch (13.335'cm) internal dianeter scraped surface chiller is nodified so

‘that the scraper blades no | onger -touch the internal walls of the chilling
unit. In the F”'OCF. :® strathcona McT 30 (600N)
. Typiéallp:operties :

Feed Cloud - 51°C
Dis. Range - 393-582°C
Viscosity @ 100°C - 9.56 cst (9.56 x 106 m2/s) | \/

R.I.*» @ 75°C - 1.4596
API Gravity - 28.8 (equiva1ent
to a specific gravity of 0.8827)

* R.I. signifies "refractive index"“



used in this particular experinment "the bl ades are one;half inch away from
the chiller walls and are-rotating at the dorenent i oned 200 rpm

Condistions for Process | and Process Il are reported in Table A The oil
enpl oyed is described in Table I, while the aids enployed are listed in
Table {l, wth the, Eﬁg}gts reported in Table II'l. "Lucidol "is & trade mark
TABLE A "RUN CONDI TI PROCEDURES: PROCESS | AND PROCESS |1 1.

I ficremental Dilution '5F9 cess 1) Lab sinulation of plant scraped surfacq‘,

chilling using a 5.25g 213.335 cn) diameter twin-bladed scraper in a 5. "
(13.335 cnm) dianeterE ye¢ssel. Scraper speed is 24 revolutions per 3.
mnute. Solvent addi i |es as folgovxs : Dilut mn " ~
Tenperature VIV o C Prediluti'on ° 6 o
60 1st Increment = =€ 4T 35 2nd Increnment '3
. 57 _ gg 5 3rd Increnent . 57 o
-10 Total Dilution 2.21 Sol vent/ Feed -10 2. PredilutiGn
(Process Il1) Lab sinmulator using a 4.25" (10.795 cm dianeter tw n- €
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'bI aded paddl e ina 5. 25" (13 335 cn) vessel-. Paddle speed is 200
- revolutions per mnute. Total predilution: .2.2 V/V at [err] - 12 -
: Common Conditions to Both Processes: Sol vent - 40/ 60 VIV I\/EK/M BK Filter
~ Tenperature - [err] Chilling Range - [er¥d /™M nut e Performance eval uatl ons
By standard filter |eaf. -13- '"TABLE | FEED CHARACTERI STI CS Feed: -
Strat hcona MCT 30 (600N) Typl cal Properties Feed Cloud - [err] Dis. Range
“[err] Viscosity @[err] 9.56 cst (9.56 x [err]) RI.* @[err] - 1.45986

A_PI Gavity - 28.8 (equivalent to a speC|f|c gravity of 0.8827) * R I.-
signifies -"refractlvelndex" ' _ '
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-14- [err] [err] -16- From this it is seen that the

conbi nati on of substantially pure poly Czaﬁl kyl methacrylate with

Acryl oid 144/ 150°is significantly superi or Performance as a dewaxing aid
as conpared to.the canbi nati on of dial kyl fumarate/vi nyl acetate copol ynmer
with Acrylotd 144 or dial kyl funarate/vinyl acetate with Acryloid 144/ 150.
* The i gh nel ti ng oi nt experimental substantially pure poly [err]

al kyl met hacryl ate (conp8fght Bisext&nddst hée¥bl SR t Fhe angembdnatign  of

dewaxing ai d nigghetsntianey d pufe fpol$t cRar aaflﬁ;ym GetBicrv1hEé NGrieHt Miyloid
- solution (the ?ggltl ng Qli, nt xesﬁﬁﬁ jncreases the ten$erature range
‘within which cr é 150 PFPEAL LS s STRRE10E ik PRETAMARFS 8k B FRHRXIAT 1 1
wax/ sol vent / deasadomgared] tu xther e:omhﬁ.r&t:.pnt ent daaldyleaiarane Seinyal abletate
867, 141 filed 93 6‘? “}g 0. Eur
Pat ent Appl [ Cat?t:?g%& ?gtb fgi%ﬁféﬁq 82§ X?Pﬁn[eng ﬂ’q'ﬁ ipraecsegegg ﬂ:h
inch(") is conAsrydelid o ¥#4MPOmil t Mhe high  melting pOlnt . experimental
substantially pure poly Cz4 alkylmethacrylate (component D) extends
the solubility range of the dewaxing aid mixture toward the first
paraffin crystallizing out of solution (the high melting point
waxes) and increases the temperature range within which crystal
" modification of the dewaxing aid is exerted on the wax/solvent/

dewaxing aid mixture.

'U.S. patent application Serial No. 867,141 filed 27 May 1986,
referred to hefein, corresponds to Euroﬁean Patent Application
No. 87306510.6 (EP—A-0252761).
. Lengﬁh expressed in inch(") is converted to cm by multi-
-/ ' i ' a

'plying by 2.54.

Kinematic vxscoszty expressed in cSt is converted to m' /s

by multzplyxng by 1 x 10 6

?l/-llﬁll



plying by 2. 54 Klnenatlc VISCOSIty expressed in cSt i s converted to [err]
by nultlplylng by 1 x [err] -17- CLAIM5 1. A sol vent dewaxi ng process
“wherein a waxy hydro- carbon oil is contacted w th a dewaxing solvent and
a_conbi nati on dewaxi-ng aid and chilled sP9s_to precipitate at” least a .
portion of the wax present in said waxy. hy rocarbon oil- and the - i,ﬁ
_precipitated wax is renoved by neans of liquid/solid separation means - 7
~yielding a dewaxed oil, wherein the conbination dewaxing aid is a
COﬁbInatIOQ: f onponent (A) which is substantially pure pol y- (C24)
aIkyInetha-Jéﬁggate pol ymer, and conponent (B) which is a lower nelting
point poly [err] alkyl(neth)acrylate pol ymer . 2. ° The process of claim1.

wherein the said dewaxing aid conprising conponents. (A) ‘and (B) is used in-

a (VIv) ratio of Al B-i n & teplvemiyedeyaxingnpld/e8d whekihl@ whxy hfideopr ocess

of claim1l Qhnehabii éswgg% c@eﬁo‘?%gogngi‘é@mQagoﬂegyn&%r a\égm@ﬁ%ﬁgol ecul ar

"~ weight ranging from Focess & ~an
Cclaims 1 t Fevagirg aiid %ftﬁrﬁb#éfﬁ $Rn)ashba m"emimang gioleastola Pptmhopeof] to
[err] 5.  tHeewdk Oﬁrﬁ%%n@firﬁ%&i@nﬁh:@f h§h?¢d§&hén tn14 all e Bre %EHQQ'EE'& (B)
has a nunber a¥§ rr% ove lb?(cxtnjea%rs Xvi("all quid?soglig gstragant]'.J.Sonomoeoantsoylzeldmg a :
'dewaxed oil, wherein the combination dewaxing aid is a combmatlon
of component () which is substantially pure poly-(c24) alkylmeth—
acrylate polymer, and component (B) which is a lower meltlng point

poly (Cg-Czp) alkyl(meth)acrylate polymer. -

2. The process of claim 1 wherein the said dewaxmg aid
comprismg components (A) and (B) is used in a (V/V) ratio of A/B-
in the range of from 10/90 to 90/10.

3. The process of claim 1 or claJ.m 2 wherein component'
(A) has a number average molecular weight ranging from 50,000 to
500, 000. )

4. The process of any one of claims 1 to 3 wherein
component (A) has a meltmg point of from 50°C to 80°C.

5. The procees of any one of claims 1 to 4 wherein
component (B) has a number average molecular weight ranging from
5,000 to 200,000. '

6. The process of any one of claims 1 _t_o 5 wherein

component (B) has a melting point of from -30°C to 50°C.
7. The process of any one of claims 1 to 6 wherein the

.said dewaxing aid is used at a dose level of from 0.01 to 2 weight

percent, based on the weight of waxy hydrocarbon oil.

07109004 .HAS/mp ' -
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6. . The process of any.one of clains 1 to 5 wherein. conponent (B) has a
mel ting point of fromf[err].to [err] 7. The process of any one of clains
1 to 6 wherein the said dewaxing aid is used at a dose level of fromO0.01
'to 2 wei ght percent, .based on the weight of waxy hydrocarbon oil.

.07109004 HAS/mp |, -18 8. The process of any one of clains 1 to 7 wherein

corrpohfént (A) - is substantially pure pollﬁ[err] al kyl met hacryl ate pol yrer.
p7109004 . HAS/ rrp ,

8. The process of any one of claims 1 to 7 wherein
component (&) is substantially pure poly(n-Cza) alkylmethacrylate

polymer.

/07109004 .HAS/mp
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