1 f 0 155 105 2 Description .
Coastal :crudes, as well as the relatively heavy feedstock S i
stocks having a boiling 1. Field of the invention 6%%%%0%
range of 565+[err] C and synthetic, feedst ocks derived The invention rel ates
to copol yners of dial kyl fron1AIhabasca tar sands, Cold Lake crude and
fumarate and vinyl acetate, wherein a ngjor 5 coal . wei ght proportion
of said al kyl groups are C20 to C24 al kyl groups, which copolyners are
useful in The dewaxi ng process dewaxing oil, particularly in propane
dewaxiJor ALKY LAFSMARATE- VI NYEVARETATE €OPOSPIIERE USEFVIPIAT COERAXING
appropraApw® sol vent such as a light heating oil or a 10 light mneral oil
fraction 15 M Xed Tnto tne wax- 2. Description of tThe prior art

conf ai bi ngFaell damE titee nintveneileated to a US-A-3,729,296 discl oses

copol yners of t enperature higher fhan the cloud I Bt he oi
o hai n di al kyTRGnhTRPREART AL St cbd: BopBlviett o dhaflvyy®, o
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resmtiﬁ%@?8b¥5§r%é%%é?ﬁ?ﬁ#@gcég S,d ncluding the use of dewaxed oil .

Thed chi ng- produces ry-corn- 'mxtures of different dewaxing aid
pol ymers. prising dewaxed oil and solvent along with solid particles

of wa Wniﬁ s &% %ii tt’@,_- dgﬁgxt quqj qxr!fumrary of the invention
208 Eﬁﬁ?ﬁgiﬁ+7i#32¥%eﬁ: ilter to separate The present
i ngention represeft.S.a Fatehtr 3,729,286 dilesddses| capblyoherst ofrom t he
wax pafesnd t = A 2 h Lnd- [ Ss. ing that
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waul d eeyetal | podiddied ¢ imetuding useyeas | apdevexinge iadf orm range
frgmabout 0.5 toyl@ a epa fal h I raAds a
fill(gt ration aid i nUﬁ%dpeﬁae@éRESK'gz.)’S‘ttsgfn&g gg?&ﬁg’s%ggos%ﬁe% per vol ume
ofizoi Kdifferenhgpolymers as dewaxing aids including the Wngeo@fi num
agguntma&@pa@xwgawf\@%n@mwmn'gs #la PoigRepalermned by the wax The
copol yrer ontent of the oil, :
vilscosity, pretreatment SHEMARE QFaMAE ENMBNBIGNW || have 50 to 100 w. %
dewaxi ng conditi ogp | Yné8nl YeQhtekt & HdAhGroups in the
SSWaThe dewaxi ng alﬁg @;ﬂas?dgg to tgﬂeqv?ég?f%?fe/%eeé '

17 improvement over U.S. 3,729,296 .by the finding that forming

18 the copolymer within certain specific viscosity ranges
19 1improves the performance of the polymer as a filtration aid

20 1in propane dewaxing.

21 The Copolymer

X, The dialkyl fumarate will have 50 to 100 wt. §,
23 preferably 70 to 100 wt. % of its alkyl groups in the Cjg
24 to Cz4 range. The remaining alkyl groups may be either

25 above Cy4 or below C3g, such as groups derived from tallow

26 4alcohols, or even methyl or ethyl alcohols, e.g., see U.S.

27 Patent 3,765,849. Behenyl alcohol is especially preferred

28 for forming the fumarate. The copolymer is formed under

29 nitrogen by a free radical reaction by heating in a solvent
30 the monomers together in about equi-molar proportions, with
31 a free radical initiator, such as a peroxide. However, the
32 overall conditions of time, temperature, peroxide, amounts

heet Has Been Reﬂlaoed

i




about’ 0: 01 to 0.50 be either above C24 or bel ow C20, such as groups wt.?9
and "preferabl y fromabout 0.02 to 0.2 w.%derived fromtallow al cohol s,
even-nethyl or of the oil. ethyl alcohols, e.g., see US_A_B’QSagﬁ' @
Q her dewaxing aids, each in sinilar amounts Behenyl al cohol i [
preferred for form 35 i.e. 0.01 to 0.50 wt.% preferably 0.02 to 0.2
wt.% ing the fumarate. The copol ynmer is forned under based on the wei ght
of oil may also be added. nitrogen by a free radical reaction by heating in
a Acryloid 150 which is a nethacryli c a2| d ester solvent the nononers

C20 to ‘C24 range. The remaining al kyl groups may in an anmount rangi ng f@

togqlher I n about equi - pol ymer requently used as such a
co- dewaxi ng nol ar proportions, with a free radical initiator, aid, e.qg.
see US-A-4,377,467, and has heen such as a peroxide. wever, the over al
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Exanpl es ? s at 40[err]C. A
copol ymgr Gheb¢hignyro f Beabewaxadd vi nyl acetate having a Specific Viscosity

of 3.0 en The oil to}eg 9 ‘ﬁgx?gtrﬁleum 011 ? Fk or . 15 Cﬂg@gured at a

concentration of 2 w eum ol
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range of frqQm about 250 70Q[ err],C, SsS peroxid

et hyl déetQdd (f-rﬂ?*g‘)on% B?éiéf’ﬁe&’isttlﬁdksth?ld’éﬂgﬁg°ﬁul§rr%tt?91'§f”%?l‘ and
spar geq swi hBoitt rsmm andl 8909¢.t anidq b Xﬁﬂi@htsﬁe&:k'st hrm |déé§§ﬁh9&éd

boiling within th e of _After _si ours the hehen rat com
From bdbveERSA05, D HOTTEan 65BAERAL: Bl {19 BPLDR: S0BVE ABPEorAZBEE - and
the re@?“ﬁﬂd'ﬁ.l@-ﬁﬂ}eﬂ ShPCHE Qh@steaﬁé&wétﬂd r Bai ﬂgd&%&ﬁﬁbl@éﬂ'ﬁﬂb@'

with 2,6-di-tert-buty] cresol 0. 40 d of ilin oi nt.- above
about 485[ EPr féStadd 1nPraF | ge ﬁwalg‘d‘g' p E’/ﬁﬁ? Ba¥e FORT yR"¥umarat e
Isl 98% gof ?bbes;@ fsﬁﬁﬂ$la@ypaeahfcimw I fFedroBtalifed from AFreméedpve
PO yn'erz,o aKga it, ttPeO lyamahangie, North Louisiana, etc., naphthenic

21 crudes, such as Tia Juana, Coastal crudes, etc., as well as

\_3Y 22 the relatively heavy feedstocks such as bright stocks

23 having a boiling range of 565+9C. and synthetic feedstocks

24 derived from Athabasca tar sands, Cold Lake crude, coal,

25 etc.

26 The Dewaxing Process

27 A solution of dewaxing aid dissolved in an

28 appropriate solvent such as a light heating oil or a light
29 mineral oil fraction is mixed into the wax-containing oil
30 and the mixture heated to a temperature higher than the

31 cloud point of the oil (about 50° to 120°C.). This mixture
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0. 3, 2.2, and 4.9 were tested any source such as paraffinic crudes obtain

dIStI||Ing or deasphalting. These may cone from Specific Viscosity of
!I n the propane dewaxi ng of a 600 Neutral G| (600 from Ar am:&n:lgﬁﬁsos h@

‘Panhandl e and North SUS viscosity at 100[err] C) under c

;si mul at - Loui si ana, napht heni ¢ crudes,- such as Tia Juana, 66 ing
‘comrerci al plant operation. The oil was 2 This is the repl acenent
sheet Date 21/ 11/ 89 3 . 0 155 105

4 diluted with 1.4 to 1.6 volunes of propane per 6. A propane
dewaxiQg process, wherein the volune of3-0il. The funmarate-vinyl acetate
copo{ Yy~ copol ymer of claims 2-4 is used as a dewaxing nmer was added at a

treat"rate of 0.03 wt.% active aid. ingredient (a.i.) of copolyner, based
onttm;mehghﬁnmtddUbeﬂl.aPongIaﬁ&hl&%emﬂnwﬂsnngddedvaata into a

Pat ent_ ans e co-dewaxing ajd,at a treat evel of 0.04096a.| ased on
Fhend OoBhA S e a0 Phiaieg” fo B edSraflisp, Rereaidey €8
D al kyd f ugdedd wihe deyinved- pourmpoiindd fior ttiee f pésoltiggTdewaxed oil.

Wsiod ¢ aFRSL sy drodhge woulttey SSnbaSERESSRIRRIP L JWTL o

Gew. %sder sallkeingr wiperg CROthEE0R4d plarieleigs ¢fineaxt whiichy lcarntea in ethe

> o yaSvaRLIRP NS, Toen B STUERY U3 GleRle0RETKLTE B FITEE vo (o,
Speci fi ¢ sepaga&e® ft:ihlez ctewaxedwaidd apid solvent frgm Ebgomarerpaitkir

Anspr ch ﬁ ekn demdie viscosity rate (nB/nk/d) yleld (% 15
spezi fische V'sk05|tat 2,7 bis 6 _betragt. 4. Copolyner nach Anspruch 3 in
dem di% 0.3 The ratio of solyent to waxy 011 g@g&q,ggﬂg;a

Vi skogy ta{:aaaeB%oﬁd Sabowst g, §. tBNipard w@f@aasy E%Bhﬁm g rtcdesnodas
2. ™S nach Anspr uch 1

64 Cop
al's F_HtpaYaiPF‘ﬁFeon(?°1‘f%bsHFFf yRlume ‘V:er‘%\)e}mlet'll rﬂpt:}“ﬁ"“ amount
73 12 of dewaxindd.sdTePab- Enphayeld iy esfingsyeséalietermiha® by the

13 wax content of the oil, viscosity, pretreatment and

14 dewaxing conditions.

15 The dewaxing aid is added to the waxy oil feed
16 in an amount ranging from about 0.01 to 0.50 wt. % and

17 preferably from about 0.02 to 0.2 wt. % of the oil.

18 Other dewaxing aids, each in similar amounts

19 i.e. 0.01 to 0.50 wt. %, preferably 0.02 to 0.2 wt. &,

20 based on the weight of o0il may also be added. Acryloid 150
21 which is a methacrylic acid ester polymer is frequently

. 22 used as such a c¢o-dewaxing aid, e.g. see U.S. 4,377,467,
&“53 and has been found particularly useful with the fumarate-
24 vinyl acetate copolymers of the invention. _

25 The invention will be further understood by

260 refer«nce to theﬁfollowing examples.
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@ raf finierungshilfsnittel verwendet wird. 25
A evendlcatrons As seeh by the above data, the higher Specific Viscosities
dave a much nmore rapid filtration rate .1. Copol ynere de fumar§ 55105
4l al kyle et d" ace- (and a higher yield of dewaxed oil). Filter

HJate de vinyle ayant une Viscosite Specifigue, 39 cubic neters per square
Hreter of filter surface nesuree sur une solution A 2% en poids dans |e per
glay (nB' n2/d) were obtained at 3.0 Specific 30 xylbne a 40[err]C, de
2,5 A8 et dont 50 a 100% en Vi scosity which appeared about optimumw th

i)Oldgjaes roypesMmel kgl e sont des groupes alkyle this oi
#n C20 A C24. Z—Toporynere suivant |la revendication 1, dans O ai ms

dequel le Pumarate de di aPk§PEOIAM% 9% RFALRYde fomarafeand evinylp

gopol ymer of @@d@/&efwaa&atgeaa%ewmic Vlscosiivyc%lfow.m?rvﬂ'xéﬂlMéagulréd at
Yevendication 2, dans acetate h g’ %geC| I scosi t qgure

4equel la ¥i S(,aosq"f‘bc%b"e’é?ﬂaﬂe Ind&ral BPOYEMSI7 17 %tsb t¥Bhepg at
Xyl ene at §0[amq0:x@észpﬁeparadam fol¥owsherein 50 to 100 W . %of sai d

@l kyl groups are : ol mes e suivan vendlc dan

20 C24 al kyl groups. Bgﬁg YX umarate é4gg|8§ue|ﬁﬂ¥ %ﬁ%&??% (i4g29)'
peci fi queyestardyatyec boleexanen (3.72A gopt ¢ nehaagedr diong tregimi kettlvhend n

ficpnr ai 11 nhge SRASHE] atieh PAEIBRN-o o dAH LAEREPafy Nt adi FHOEE, A o n
{iopolyneregdemutnuq&nmbbankeh toed5A0 iwi sk samdFSpgcmmunthtossty s 2.7
docor dinglPo SmBRes RN TiBHE1vER " © SindopE BEbRIEE, (143 EOLY "Bk
}.:ropane gans asmtca&)ebvfle y)sdssispargedbeith3nitrogen and addedegoekhlee
oot ymey B2 K ED T RYERY S34 Hurs And ﬁgﬂgﬁbzepar;ﬁﬁﬁag%@%?h% am
4 is usedias Pledwdy repnrsumedoand sheTreactioneiseguenshed witht 266-
=§nte 21411482 ert-butyl cresol (0.40 g). The yield of polymer based
15 on behenyl fumarate is 98%. | _

16 The above polymer, along with polymers of

17 Specific Viscosity of 0.3, 2.2, and 4.9 were tested in the
18 propane dewaxing of a 600 Neutral 0il (600 SUS viscosity at
19 100°C) under conditions simulating commercial plant

20 operation. The o0il was diluted with 1.4 to 1.6 volumes of
21 propane per volume of o0il. The fumarate-vinyl acetate

22 copolymer was added at a treat rate of 0.03 wt. % active

23 1ingredient (a.i.) of copblymer, based on the weight of the
24 o0il, Acryloid 150 was also added as a co~dewaxing aid at a
25 treat level of 0.040% a.i., based on the weight of oil.

26 The test results are summarized in the following Table-

Hlas Copélyner nach Anspruch 2 bis 4 als Entpa- 4.9 32 é;%»
5
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3 o .0 155 105 4 diluted with 1.4
1.6 volunes of propane per 6. A propane dewaxi ng process, wher gf

=3

ito

i the voluﬁe of oil. The funmarate-vinyl acetate copoly- copol .
2 6455105
 a

4 i-s used as a dewaxi ng nmer was added at a treat rate of
id. ingredient (a.i.) of copolyner, bgsed on the wei ght of the oi |
"Acryloid 150 was al so added as a - Pat ent anspruche co-dewaxi ng aid at

“a treat level of 0.040%a.i., based on the weight of oil. The test results
are 1. Copol yner aus Dial kyl fumarat und Vi nyl ace- sunmarized in the
foll oqwi ng Tabl e. tat mt einer bei 40Cin 2% ger Losung in

Xyl @l =yemessenen spezifischer Viskositat von 2,5 bis 8, TABLE

To 1"™n dem 50 bis 100 Gew. % der Al kyl gruppen C20- Effect of behenyl
fumar at e-vinyl acetate bi s C24- Al kyl gruppen sind. nol ecul ar wei ght
on dewaxi ng performance 2. Copol yner nach Anspruch 1, in dem das
D al kyl fumarat Behenyl fumarat ist. Specific Feed filter Dewaxed oi

3. Copol ymer nach Anspruch 2, in demdie viscosity rate (nB/ nk2/d)

yield (% 5 spezifische Viskositat 2,7 bis 6 betragt. 4. Copol yner
nach Anspruch 3, in demdie 0.3 9 59

spezif{ische Viskositat groaer als 31aBLES. Entparaffinierungsverfahren, in
dem des 2.2 9 64 Copol ynmer nach
Ansprych 1 als Entgeredti OFeBERENYL MIRARATBAVINEL BWeEmATEt wWird. 3.0

39 4 73 MOLECULAR WEIGHTG ONPIBEWAX ENG pRERFORMAMNOMgSver f ahren, in
dam das Copol yner nach Anspruch 2 bis 4 als Entpa- 4.9 32

71 4 SpecificraffeedrBogser! fsm ttelDevvaxeddetilwi rd. 25

Revengli cHiisgws iAy secRaby (hd/mlgdd dat a,Yiekdhigher Specific Viscosities
gave a nmuch nore rapid filtration rate 1. Copol ynere de fumarate de

di alky| e0eB d' ace- 9 59

7 2.2 9 64
g 3.0 39 73
9 4.9 32 71
10 : As seen by the above data, the higher

11 Specific Viscosities gave a much more rapid filtration rate
12 (and a higher yield of dewaxed oil). Filter rates of 39

13 cubic meters per square meter of filter surface per day

14 (m3/m2/d) were obtained at 3.0 Specific Viscosity which

15 appeared about optimum with this oil.
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(and & higher yield of dewaxed oil). Filter rates of tate de vinyle ay
une «vi scosite Specifique, 39 cubic meters per square neter of filter
surf ace ‘nmesuree sur une solution A 2% en poids dans |le per da&;1

wer e ‘obtained at 3.0 Specific 30 xylhene a 40C, de 2,5 A 8 et dont 50 A

100% en Vi scosity whi ch appeared abou{‘&pfinun1mﬁth '~ poids des
groupes al kyl e sont des groupes alkyle this oil.

en C20 A C24. 2. Copolymere suivant |a revendication 1, dans C ai s

| equel le fumarate de dialkyle est |e fumarate de 35  behenyle. 1. A
copolyner of dicaldgms f umarate and vi nyl 3. Copolynere suivant |a
rey€mrdi cation 2, dans acetate having a Specific Viscosity measured at 2
qu el la Viscosite Speci fique a une valeur de 2,7 a w. %solution in

xyl ene at 40[err]C of 2.5 to 8 and 6. wherein 50 to 100 wt. % of said
al kyl groups are 4. Copol ynmere suivant |a_revendication 3, dans C20
to C24 al kyl groups. 1. A copolymengqof @éﬂé&ﬂhaﬁ“ﬁ%ﬁﬁ&?ténd vinyl

Speci fi que est gg@la%ea rﬁg\yiﬁg aZSp%ccﬂ% Wcasezeydmaél&@d ahth 3, waJel%el n
3. said dlalkyF umarate 1s be

henyl rng ﬂ$ dﬁ .
depar af f i nage, seadnd iiamuin ¥E13neAaé50|d’cﬂ ﬁe?faéﬁo?&aﬁd— 2 5&# aPRY OWNERELD; 70
CODO' ymere de kg newendi cagi@r ka9 dliyl Seréapd Specidig SbsCogi aYkiyd 2.7

to 6. come auxiliaire de deparaffinage. 4. A copol ymer
accordlng to cBEOWMPS . wherein 45 6. Procede de deparaffinage au
propane, dans said Specific Viscosity is. about 3. | equel le

copol ynere suivant |es revendi cations 2 A dewaxi.n rocess ere
copol yner A 4 est utifrse ﬁﬂ??%%ﬁ??a?FEoﬁélﬂgbg?%f?fﬂﬁﬂme V5&E§%ﬂ
1is used as as@ﬁﬂﬁﬂﬂﬁlﬁ&ﬂ £hRaratd {dilsehénylh€umystoenent sheet 65

Dat e: 21/ 11/ 89 3

N
3. A copolymer according to claim 2, wherein
said Specific Viscosity is 2.7 to 6. '
4. A copolymer according to claim 3, wherein
said Specific Viscosity is about 3.
5. In a dewaxing process, wherein the co-
polymer of claim 1 is used as a dewaxing aid.
6. In a propane dewaxing process, wherein the
copolymer of claims 2~-4 is used as a dewaxing aid.
N2
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