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Description 5 Preparation of additive mxtures for mneral oils and m neral
*oil distillates The present invention relates to a continuous process for

preparing sedi nentation- stable additive mxtures for mneral oils and
mneral oil distillates using a static mxer. 10 Depending on the origin
of the crude oils, crude oils and mddle distillates, such as gas oil,
diesel oil and heating oil, obtained fromcrude oils contain .different
anounts of n-paraffins which, on reduction of the tenperature, crystallize
out as platelet- shaped crystals and s times agglonerate with the

I nclusion af .oil. This 15 aggl oneration causes a deterioration in the flow
proper LH&SSMBYOR he oils or distillates, which can result in problens in the
course of recovery, transport, storage and/or use of the mneral oils and
mneral oil distillates. When transporting mneral oils through pipelines,
t heb cr Yepéiatigatof aadjive muirkmes foranipetalails andimidesalkeil digkllate@ad to deposits
on the tube walls and in a few cases, for exanple shutdown of a pipeline,
even to 20 their conpl ete bl ockage. When storing and further processing the

m ner afrHai praseht invéfibraleiRed B ALOATABOYS bcheisg_tf@rprte?aﬁh@sedtrha_wmiam al oils
In heated tanks. In the case of mneral oil distillates, possible

conseq&tatde additive meixtures fafimingealicls andoningsal ofl dsiigles usingtanstatic ter in
di esel gﬁg&l nes and firing plants, which prevents reliable netering of the
fuel s 7 "under sone circunstances, result in a conplete 25 interruption

~of{ghe fuel or heating nedium feed. Al ongside the classical nethods of

elimnating the crystallized paraffins (thermally, chani cally or using
sol venDgpengdingcen Hieongia of the cridg ¢jis, eride @ilerng %@dqglq@t AlRs §Ych GSned

DL RS oeBARL a0 poRLL rghienTimrul okt Loe Beleriaifolne
pr eci piof atpaiaffinsaftiicin, @t yesluatisn of restempetatuyret biryistallizeapd as3olatdlete and
adhes T O Bed B staiS Bind Sometimes Aggidmetate wil 1S indflitidn SM8. {Hiystal seeds and
15  agglomeration causes a deterioration in the flow properties of the oils or distillates,
which can result in problems in the course of recovery, transpott, storage and/or use
of the mineral oils and mineral oil distillates. When transporting mineral oils through
pipelines, the crystallization phenomenon, especially in winter, can lead to deposits
on the tube walls and in a few cases, for example shutdown of a pipeline, even to
20 their complete blockage. When storing and further processing the mineral oils, it
may also be necessary in winter to store the mineral oils in heated tanks. In the case
of mineral oil distillates, possible consequences of the crystallization include
blockages of the filter in diesel engines and firing plants, which prevents reliable
metering of the fuels and, under some circumstances, result in a complete
25  interruption of the fuel or heating medium feed. Alongside the classical methods of -
eliminating the crystallized paraffins' (thermally, mechanically or using solvents)
which are based solely on the removal of the already formed precipitates, chemical
additives (known as flow improvers) have been developed in the last few years. By
physically interacting with the precipitated paraffin crystals, these modify their shape,
30 size and adhesion properties. The additives function as additional crystal seeds and
some of them crystallize out with the paraffins, which results in a larger number of
smaller paraffin crystals having a changed crystal shape. The modified paraffin

crystals have a lower tendency to agglomeration, so that the oils admixed with these



* sone of themcrystallize out with the paraffins, which results in a larger
* nunber of smaller paraffin crystals having a changed crystal shape. The

nodi fied paraffin crystals have a | o&r tendency to aggl omeration, so that
the oils adm xed with these 2 additives can still be punped or processed at
tenperatures which are often nore than 200C | ower than in the case of
nOﬂaddldddﬁ%s@ah$tnll5®mwhped@? processedmtdempsraitirasviichyase ciiea reefsol yrrer s

of ethylene and vin esters, f h
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copol ymer's esters of polyols. A nmultiplici ty of different
crude cadryshd sstesant ftjdhethleflp!caﬂyudnsawrﬁﬁdmodw(wrlﬁﬁssEP‘&W%O gther t he

present t th h d
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pr OduceaﬁléﬂPﬁérﬂdl rédifs, &éﬁf’l bbb@lgrrféfrs dintiftatigatkybosterd ot:;&blyolss for exanpl e

heat i ng sumer di esel winter diesel. For the adjustment of the
cold properties of these different oils, additives optimzed to the

response behavi.or f th i
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costs %e%e%ﬁ‘im@ﬁﬁé%%ﬁgsﬁfgsm the iadididuibrefintties j effected iy merars of t he

refinery wt to viscosity and urrpabl i %x of the adﬂ@mlves have to
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active 9 areé specra dto e oil to be treated

St arti lr\G]nféerT?éé(;fWihésadr}]uﬁmemef thﬁgceldlmupenle§MHFw&H@ﬁetﬁmmﬁt addi tives
enera i ncl ude nmore than just nent mi_xt can
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pol ymers 1 C ar% sol | %a Vi scod’s atWSoomc% er%?gr at ur ey Bef ore

pr ases siedgced® cgsme.)f omespad mffgmllrmmwt i addiion niedproagssing Heansaeidhe

distillates, e}/ H?e uently hav

- refinery wn egard to ISCOSIt)y and pu pumpabtllty of the additives have to be taken

into account by suitable choice of the active ingredient concentration.

These special additives are frequently mixtures of different active ingredients which
20 are specially adapted to the oil to be treated starting from a few basic active
ingredients. Therefore, current additives generally include more than just one

component. These mixtures can comprise different active ingredients of one class or

different groups.

o5  Additives based on ethylene copolymers in particular are semicrystalline polymers
which are solid or highly viscous at room temperature. Before processing to give
additive formulations or metering into middle distiliates, they consequently have to
be heated and/or diluted to reduce the viscosity, in order to be pumpable. This
requires either constant warm storage or an appropriate delay time for heating. In’

30 the latter case, rapid heating in particular poses the risk of overheating in the region

of the heating elements in the storage tank.



. be heated and/or diluted to reduce the viscosity, in order to be punpable.
This requires either constant warm storage or an appropriate delay time

for heating. In" 30 the latter case, Bapid heating in particul ar poses the

: risk of overheating in the region of the heating elenents in the storage

tank. 3 According to the prior art, additive m xtures are prepared

bat chwiszeordingto treeprior arnraddltafetmwmrea@tf@@r@?ﬁred&ﬁb@?w&@sf e M8 vent

are met d to I
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active Ingredients and | vent™ of different viscosity, the _achi everrent of
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circulation over . several .hours t.o d
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I n particu f
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condi tions nstance, partially or inconpletely molten fornulations of

sentcerystal line polynmers with
A problem in the batchwise preparation of such formulations if the fact that rapid
heating in particular can result in significant overheating at the heating elements, for
example the vessel jacket, which can lead on subsequent storage of the additives

prepared in this way to sedimentation of the suspended active ingredients,

20 especially the ethylene copolymers.

In addition, the flowability or pumpability of dispersions of these semicrystalline
polymers is in many cases dependent on the mixing conditions. For instance,
partially or incompletely molten formulations of semicrystalline polymers with

25  solvents and optionally further active ingredients lead to dispersions having high
pour points, whereas completely molten polymers give dispersions having distinctly
lower pour points. The precise setting of a constant pour point of the formulation
prepared, which is important for the product handling, is therefore possible in the
case of batchwise mixing only with additional high technical and/or-time demands,

30 for example by heating or cooling the finished mixture.

The object on which the present invention is based is therefore to find a mixing

process which avoids the disadvantages mentioned. Firstly, the homogeneity and



- 25 solvents and optionally further active ingredients |lead to di spersions
" having high pour points, whereas conpletely nolten polyners give

di spersi ons having distinctly |ower pgour points. The precise setting of a
. constant pour point of the fornmulation prepared, which is inportant for
the product handling, is therefore possible in the case of batchw se

ni xi ng tbalsgdihentatiadistakilityiof ape mixturesshoukhbe dnpraves. Serandly, it sbowisy

exanpl e_by heating or. cooli the fini i ' ich the
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sedinentation stability of these m xtures should be inproved.  Secondly, it

shoul d therpawir ol @if they Brixiise shadd haganraiizbledpeiie RsRIsEANd BRI t 0 be
prepared.froma f | ow cost and inconvenience and in a
short t?%?t%}ﬁnqt%@%sgﬁr@%?%ﬁﬁé%g € pour point of the mxture should be
cont r ol it pht eeby fbned fHagcswprisindlyl B cboiredproperiet cah behrealivad by a
tenmperature. It has been found that, surprisingly, the required properties
can be GRMINHSEE MYYING Preeets Wsh ok ahg Cf?ff é'segﬂ%mraﬁﬁa%fs egtu H@Eﬁgned
and consLaRk rh?gper ature using a static mxer. 10 The present invention
provi des a contirnuous process for preparing additive m xtures for m neral
oils and mneral oil distillates, conprising A) a cold flow inprover for
mddle distillates, and at .| east ope further c cted {rom B

. t, |
And0c) T beeseii {eRtEDPEP UG CRPTONRHS PIOpesEyORTGRRn BaTEGP TN Shi th
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static m xer, nperature of the additivé m xture at the outlet of the
stati c Al xera coidifloy improvedor oiddieclistiatew ranchet Ipastpyselinber camporesht i on,
cold flow i roveri arg th8 .materials which, in mnor anounts of, for
exanpl e, frRagee &omh=80 ng i nprove one or nore cold

8) a further cold flow improver,

15 (G} an organic solvent,
which comprises mixing cold flow improver and optionally solvent by means of a
static mixer, the temperature of the additive mixture at the outlet of the static mixer

being from 0°C to 100°C.

20 Forthe purposes of the invention, cold flow improvers are those materials which, in
minor amounts of, for example, from 10 to 10 000 ppm, improve one or more cold
flow properties of animal, vegetable or mineral oils, for example cloud point, cold
filter plugging point, pour point and/or paraffin dispersancy. Such cold flow improvers
are, for example and not exclusively,

25 - copolymers of ethylene and unsaturated esters, ethers and/or olefins,

- polar nitrogen compounds,

- alkylphenol-aldehyde resins,
- comb polymers,

- olefin copolymers and

30 - polyoxyalkylene derivatives.

The temperature of the mixture at the end of the static mixer is preferably from 30 to

90 °C, in particular from 50 to 85°C. The process according to the invention in



. flow properties of animal, vegetable or mneral oils, for exanple cloud
point, cold filter plugging point, pour point and/or paraffin dispersancy.
Such cold flow inprovers are, for exaple and not exclusively, 25 -

- copol yners of ethylene and unsaturated esters, ethers and/or olefins, -
pol ar nitrogen conpounds, - al kyl phenol -al dehyde resins, - conb polyners,
- ol ef i prinsipeldpes Mot sequigoconsiatyiemparaiyre fyetRiencats given tokeepisgpBeat ur e

of the jm xture at f t LG b, S am 30 to 90
G in garerEas bphaanERing whiP bl rut e ARk R WA e on i
5 princi pbec,qﬁqfaﬁmj|aw@mhrie5@nstant tenperature. Preference is given to
keeping the tenperature constant at the outlet of the static m xer during

the mxing within 10C, in particular within 5C 5 The tenperature of the

cold fl ' [ ' [ ' | t hat
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ethylene copolymers in particular are preferably used at temperatures of from 20 to
120°C, more preferably between 60 and 100°C.
15
Static mixers are devices having stationary internals which effect mixing of fiuid
product streams using flow energy. By intensifying the turbulences in the tube
through which flow occurs, they reduce the zone required for attaining a sufficient
standard of mixing. In preferred embodiments, they consist of the same type of
20  mixing elements which are installed in succession in a channel through which the
product stream flows, individually or combined into groups, and offset by 90° relative
to each other. The mixing elements should be configured in such a way that they

spatially deflect and shear the product streams.

25  The choice of the suitable mixer depends not least on the flow in the conveying tube:
for instance, a laminar flow requires more intensive separation, rearrangements and
backmixing of the stream than turbulent flow. The prior art includes a multiplicity of
designs of static mixers which are suitable for the process according to the
invention. With regard to the very different designs of static mixers, reference is

30 made to the review in M.H. Pahl and E. Muschelknautz, Chem.-Ing.-Tech., volume
51 (1979), pages 347 to 364, and this disclosure is incorporated in the present

application by way of reference.



» through which flow occurs, they reduce the zone required for attaining a
sufficient standard of mxing. In preferred enbodi nents, they consist of
the sanme type of 20 mixing el enments which are installed in succession in a

- channel through which the product streamflows, individually or conbined

into groups, and offset by 90 relative to each other. The m xing el ements
shoul d Weefaistdiigonixeds have pepven tealye tieaexample, MybflvaiSuzerePMiBt and shear
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Chem -1ng.-Tech., volune 51 (1979), pages 347 to 364, and this disclosure
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MeHugh, . KONRXq a8dite %Sxﬁ)%'ﬁ%nt eﬁ%%?fth%%t@r% eh@sb&l@'of%éﬂbﬁr Parti cul ar
preference 15 grven to helical mXers having helical elenment groups of from
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|l ength VD of from2 to 50, in particular from3 to 10, especially from5 to

1015where L is the length and Dis the dianeter of the m xing zone.
Preference is given to the static mixer being dimensioned in such a way that the

pressure drop over the mixing zone is less than 10 bar, in particular from 0.001 to

5 bar and especially from 0.05 to 1 bar.

20 In the simplest case, the pressure used to convey the components is utilized for
mixing. However, in the case of more highly viscous formulations, it is also possible

to use pressure-increasing pumps.

The mixing temperature can be attained either before or during the mixing

25 procedure. Preference is given to metering the active ingredient or ingredients and
solvent or solvents preheated into the mixing zone in such a way that the resulting
mixture has the desired temperature. In a preferred embodiment, the temperature is
adjusted in the mixing zone, for example, by means of a jacket or of a tube bundle,
which leads to particularly gentle temperature adjusted.

30
To obtain a homogeneous mixture, the time required in the process according to the

- invention is less than 60 seconds, preferably less than 30 seconds, in particular less

than 15 seconds and especially less than 5 seconds. This corresponds substantially



15 Preference is given to the static m xer being dinensioned in such a way
" that the pressure drop over the mixing zone is less than 10. bar, in
particular from0.001 to 5 bar and eépecially from0.05 to 1 bar. 20 In

- the sinplest case, the pressure used to convey the conponents is utilized
for mxing. However, in the case of nore highly viscous formul ations, it
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in the polymer.

15
The vinyl esters are preferably those of the formula 1

CH,=CH-OCOR' (1)

20 where R'is Cy to Cag-alkyl, preferably C4 to C1e-alkyl, especially Ce- to Ciz-alkyl. In a
further embodiment, the alkyl groups mentioned may be substituted by one or more

hydroxyl groups.

In a further preferred embodiment, R' is a branched alkyl radical or a neoalkyl

25  radical having from 7 to 11 carbon atoms, in particular having 8, 9 or 10 carbon
atoms. Suitable vinyl esters include vinyl acetate, vinyl propionate, vinyl butyrate,
vinyl hexanoate, vinyl heptanoate, vinyl octanoate, vinyl pivalate, vinyl 2-
ethylhexanoate, and also vinyl neononanoate, vinyl neodecanoate, vinyl
neoundecanoate, vinyl laurate and vinyl stearate.

30
The acrylic esters are preferably those of the formula 2

CH,=CR?*COOR® (2)



- methacrylic esters, alkyl vinyl ethers and/or al kenes, and the conpounds
mentioned may be substituted by hydroxyl groups. One or nbre conononers
may be present in the polynmer. 15 Th&€ vinyl esters are preferably those of

- the formula 1 CH2=CH OCOR 1 1 20 where R1 is Cl to C30-al kyl, preferably C4

to Cl6-al kyl, especially C6- to Cl2-alkyl. In a further enbodi nent, the
al kyl groups nentioned may be substituted by one or nore hydroxyl groups.
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hydroxyet hyl nethacrylate. TagLa0HORA Nyl g8hers are preferably conpounds
of the formula 3 10

where R* is C+-Csp-alkyl, preferably C4-Cis-alkyl, especially Ce-Ciz-alkyl. Examples
include methyl vinyl ether, ethy! vinyl ether, isobutyl vinyl ether. In a further
15  embodiment, the alkyl groups mentioned may be substituted by one or more

hydroxyl groups.

The alkenes are preferably monounsaturated hydrocarbons having from 3 to 30
carbon atoms, in particular from 4 to 16 carbon atoms and especially from 5 to 12

20 carbon atoms. Suitable alkenes include propene, butene, isobutylene, pentene,
hexene, 4-methylpentene, octene, dilsobutylene and also norbornene and its
derivatives such as methyinorbornene and vinylnorbornene. In a further
embodiment, the alkyl groups mentioned may be substituted by one or more
hydroxyl groups.

25
Apart from ethylene, particularly preferred terpolymers contain from 0.1 to 12 mol%,
in particular from 0.2 to 5 mol%, of vinyl neononanoate or vinyl neodecanoate, and
from 3.5 to 20 mol%, in particular from 8 to 15 mol%, of vinyl acetate, and the total
comonomer content is between 8 and 21 mol%, preferably between 12 and

30 18 mol%. Apart from ethylene and from 8 to 18 mol% of vinyl esters, further
particularly preferred copolymers also contain from 0.5 to 10 mol% of olefins such as
propene, butene, isobutylene, hexene, 4-methylpentene, octene, diisobutylene

and/or norbornene.



- CH2=CH OR4 (3) where R4 is Cl1-C30-al kyl, preferably C4-Cl16-alkyl,

especi al |y C6-Cl2-al kyl. Exanples include methyl vinyl ether, ethyl vinyl
ether, isobutyl vinyl ether. In a furgher 15 enbodinent, the al kyl groups
. mentioned may be substituted by one or nore hydroxyl groups. The al kenes
are preferably monounsaturated hydrocarbons having from3 to 30 carbon
atons, in particular from4 to 16 carbon atons and especially from5 to 12
20 carbon atonms. Suitable al kenes incl ude ene, butene {sobutylene
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effect that the paraffin cr?/stal s do not  separat e, I n ad remain
col | oi duldrgmelis mry.eddwtfrh ogtetracarboxylic acids or their anhygrldes aﬁg

4 211 534). Equally suitable paraffin dispersants are amides and ammonium salts of
15 aminoalkylene polycarboxylic acids such as nitrilotriacetic acid or

ethylenediaminetetraacetic acid with secondary amines. Other paraffin dispersants

are copolymers of maleic anhydrides and a,B3-unsaturated compounds which can

~ optionally be reacted with primary monoalkylamines and/or aliphatic alcohols (EP-A-

0 154 177), the reaction products of alkenyl-spiro-bislactones with amines (EP-A-
20 0413 279) and, according to EP-A-0 606 055, reaction products of terpolymers

based on a,B-unsaturated dicarboxylic anhydrides,

o,B-unsaturated compounds and polyoxyalkenyl ethers of lower unsaturated

alcohols. Particularly preferred paraffin dispersants contain reaction products of

secondary fatty amines having from 8 to 36 carbon atoms, in particular dicoconut
o5  fatty amine, ditallow fatty amine and distearylamine with carboxylic acids or their

anhydrides.

Suitable paraffin dispersants also include alkylphenol-formaldehyde resins,
Alkylphenol-aldehyde resins are described, for example, in Rompp Chemie Lexikon,
30  9th edition, Thieme Verlag 1988-92, volume 4, p. 3351ff. The alkyl radicals of the o-
* or p-alkylphenol in the alkylphenol-aldehyde resins which can be used in the process
according to the invention may be the same or different and have 1 - 50, preferably

1 - 20, in particular 4 — 12, carbon atoms; they are preferably n-, iso- and tert-butyl,
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In particu

Particularly preferred paraffin
Ry e fedidyi ng
coconut 25 fatty amne, ditall ow
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so include al kyl phenol -formal dehyde resins.
descri bed, for exanple, in Ronpp Chem e
Verl ag 1988-92, volune 4, p. 3351ff. The
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g ording to the invention may be
grably 1 - 20, in particular 4 -
and tert-butyl, 10 n- and
n- and isononyl, n- and
he aliphatic al dehyde in the
- 4 carbon atons. Particularly

where R°is C4-Cso-alkyl or -alkenyl and n is a number from 2 to 100.

Comb polymers are polymers in which hydrocarbon radicals having at least 8, in

particular at least 10, carbon atoms are bonded to a polymer backbone. Preference

alkyl side chains contain at least 8 and in particular

at least 10 carbon atoms. In the case of copolymers, at least 20%, preferably at

least 30%, of the monomers have side chains {cf. Comb-like Polymers - Structure

P. Shibaev, J. Polym. Sci. Macromolecular Revs.

1974, 8, 117 ff). Examples of suitable comb polymers are fumarate/vinyl acetate

copolymers of a C¢-Czg-olefin and an N-Ce- to Caz-

alkylmaleimide (cf. EP-A-0 320 766), and also esterified olefin/maleic anhydride

copolymers, polymers and copolymers of a-olefins and esterified copolymers of

15
is given to homopolymers whose
and Properties; N.A. Platé and V.
20
copolymers (cf. EP-A-0 1563 176),
styrene and maleic anhydride.
25 .

For example, comb polymers can be described by the formula



- formal dehyde, acetal dehyde and butyral dehyde, in particular formal dehyde.
The 5 nol ecul ar wei ght of the al kyl phenol -al dehyde resins is 400 - 10 000,
preferably 400 - 5000 g/nol. A preretisite is that the resins are

- Oil-soluble. In a preferred enbodi nent of the invention, these

al kyl phenol -f or mal dehyde resins are those which contain oligo- or polyners
having a repeating structurfal unilt of the @0 foflmul a where R5 is

C, - C50-al kyl or -al kenyl and n ig a nunber Fron1¥ to 100. Conb pol yners are
pol yners in which hydroc on radigals hpving at 'I®ast 8, in 15 particul ar
at least 10, carbon aLgnEiare—bqnd d-to EzaoLyﬁeﬂéﬁaekbone. Preference is
gi ven to honopol yners whose al ky| _s$j,de. ajns c ahn at least 8 and in
particular at |east 10 carlbon akons. In thL case of copol yners, at | east
20% preferably at |[east % qf the nonongrs hagye side chains (cf.
Comb-1i ke Polyners - Structure and Properties; N. A Plate and V.P.

Shi baev, J. Polym Sci. Macronol ecul ar Revs. 20 1974, 8, 117 ff). Exanples

of suitable conb polyners are funarate/vinyl acetate copolyners (cf.
EP- A- O |h3Bist¥@6vlacopol yners of a C6-C24-olefin and an NNC6- to C22-

al kyl ma) ei m de (cf . EP-A-0_ 320 ) ¢ also esterified olefin/maleic
anhydr iftle d%%oléé@r':gz O@&?@nés&g% 'c@l ol ymers of a-olefins and esterified
copgl yngrs of N ansy gnd nmal ei ¢ anhydride. 25 For exanple, conb polyners

can beEdesanég’{by the fornula 121 AHGHIMC | np MN
is H, A;

G is H, R”, R"-COOR’, an aryl radical or a heterocyclic radical;
M is H, COOR”, OCOR”, OR”, COOH;
N is H, R”, COOR", OCOR, an aryl! radical;

10 R is a hydrocarbon chain having from 8 to 50 carbon atoms;
R”  is a hydrocarbon chain having from 1 to 10 carbon atoms;
m is an integer between 0.4 and 1.0; and
n is a number between 0 and 0.6.

15  The mixing ratio (in parts by weight) of the ethylene copolymers with paraffin
dispersants, alkylphenol resins or comb polymers is in each case 1:10 to 20:1,

preferably from 1:1 to 10:1.

Olefin polymers suitable for use as cold flow improvers in the process according to

20 the invention can be derived directly from monoethylenically unsaturated monomers
or be derived indirectly by hydrogenation of polymers which are prepared from
polyunsaturated monomers such as isoprene or butadiene. In addition to ethylene,
preferred copolymers contain structural units which are derived from a-olefins having
from 3 to 24 carbon atoms and molecular weights of up to 120 000. Preferred o-

25 olefins are propylene, butene, isobutene, n-hexene, isohexene, n-octene, isooctene,
n-decene, isodecene. The comonomer content of olefins is preferably between 15
and 50 moi%, more preferably between 20 and 35 mol% and especially between 30

and 45 mol%. These copolymers can also contain small amounts, for example up to



“In this formula, Ais R, COOR, OCOR, R'-COOR, OR; 5 Dis H CH3, A or
R';, EisH A Gis H R, R-COOR, an aryl radical or a heterocyclic
radical; Mis H COOR', OCOR', OR', &COH Nis H R', COOR', OCOR, an aryl

. radical; 10 R is a hydrocarbon chain having from8 to 50 carbon atons; R’

I's a hydrocarbon chain having from1l to 10 carbon atons; mis an integer
bet ween (Om®landf firiBer aothonoiners, fouekamplenortennhadnifins ®r nPHCThBigAted ng

ratio (in parts by wejght) of the ethylene copaolyners with paraffin

di sper SAgfirs. PdPW?W%ﬁ(ﬂ'V‘%’bQ ‘?ﬁé‘y'@r”eb‘?iﬁﬁylﬁ{)‘ &St n eachpcase 1:10 to
20:1, preferably from1l:1 to 10:1. Oefin polymers suitable for use as
cold flow inprovers in the process according to 20 the invention can be
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i ndiLrect Iy by hydr nation, of polynmers which are prepared from
pol §uns°<it‘¥d‘?%f\é58¥m§’2% PEe%Fﬁy%g i soprene or butadiene. In addition to
ethylene, preferred copolyners contain structural units which are derived

froma-olefins having from3 to 24 carbon atonms and mol ecul ar wei ghts of
up to F0tE0GUItBblefflow idpraves aedidlysxyalkylenepymeadnds fpeaamplesriCtne,

n- hexene, i sohexene - ' - [ e .
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Suitable polyols are polyethylene glycols, polypropylene glycols, polybutylene glycols
and their mixed polymers having a molecular weight of from approx. 100 to approx.
15 5000, preferably from 200 to 2000. Also suitable are alkoxylates of polyols, for
example glycerol, timethylolpropane, pentaerythritol, neopentyi glycol, and also the
oligomers obtainable therefrom by condensation and having from 2 to 10 monomer
units, for example polyglycerol. Preferred alkoxylates are those having from 1 to
100 mol, in particular from 5 to 50 mol, of ethylene oxide, propylene oxide and/or

20 butylene oxide per mole of polyol. Particular preference is given to esters.

Fatty acids having from 12 to 26 carbon atoms are preferably used for reaction with
the glycols to form the ester additives, although preference is given to using Cis-10
Cos-fatty acids, especially stearic acid and behenic acid. The esters can also be

25  prepared by esterification of polyoxyalkylated alcohols. Preference is given to fully
esterified polyoxyalkylated poylols having molecular weights of from 150 to 2000,
preferably from 200 to 600. PEG-600 dibehenate and glycerol-20-ethylene glycol

tribehenate are particularly suitable.

30 The additive concentrates can be used in the mixing process prediluted with solvent
or preferably solvent-free, and more highly viscous, waxy substances are preferably

used in heated form. The prerequisite is merely that the raw materials are flowable

and pumpable.



- 5 of Ziegler or netallocene catalysts. Further suitable flow inprovers are
pol yoxyal kyl ene conpounds, for exanple esters, ethers and ether/esters

whi ch bear at |east one al kyl radical 1Ravi ng from12 to 30 carbon atons.

. Wen the al kyl groups are derived froman acid, the radical is derived 10 .
froma pol yhydric al cohol; when the alkyl radicals come froma fatty

al f:ohf)l the radical of the conmpound is derived froma polyacid. Suitable
pol yo o} ene
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fl owabl e and punpable. 13 The process accordi ng to the invention rel ates,
for exanple, to the mxing of two cold i nprovers, of one cold flow
: %r angmat\llc Eydrocarbons or

i nﬂﬁoveﬁuwbdmscaivgmsx%qlsp%ﬁa@ﬁ etfﬁ@"E’BPEF ﬁn

hydrocarbon mixtures, for example petroleum fractions, kerosene, decane,
pentadecane, toluene, xylene, ethylbenzene or commercial solvent mixtures such as
. Solvent Naphtha, ®shellsoll AB, ®Solvesso 150, ®Solvesso 200, ®Exxsol, ®ISOPAR

and ®Shellsol D types. The solvent mixtures specified contain different amounts of

20 aliphatic and/or aromatic hydrocarbons. The aliphatics may be straight-chain (n-
paraffins) or branched (isoparaffins). Aromatic hydrocarbons may be mono-, di- or
polycyclic and optionally bear one or more substituents. Polar solubilizers, for
example butanol, 2-ethylhexanol, decanol, isodecanoi or isotridecanol or higher
ethers and/or esters can also optionally be added. In addition to solvents based on

25 mineral oils, solvents based on renewable raw materials are also suitable, for
example biodiesel based on vegetable oils and the methyl esters derived therefrom,
in particular rapeseed oil methylester, and also synthetic hydrocarbons which are

obtainable, for example, from the Fischer-Tropsch process.

30 The additive mixtures prepared by the process according to the invention are
suitable for improving the cold flow properties of animal, vegetable or mineral oils.
They are particularly suitable for use in middle distillates. Middie distillates are in

particular those mineral oils which are obtainabie by distillation of crude oil and boil



"~ inprovers with a solvent. The process according to the invention |ikew se
relates, for 5 exanple, to the mxing of one, two or nore cold flow
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ol andmllg(?l!irles preferably contain up to 25% by weight, in particular up to 10% by weight,
especially up to 5% by weight, of fuel oil of animal or vegetable origin.
20
Mineral oils or mineral cil distillates improved in their cold properties by the additive
mixtures contain from 0.001 to 2% by volume, preferably from 0.005 to 0.5% by

volume, of the mixtures, based on the distillates.

25  The process according to the invention increases the flexibility in the production of a
multiplicity of highly differing additive mixtures from the small number of starting
materials on which they are based. These additive mixtures can be produced at low
capital cost with simultaneously low operating and maintenance costs. In addition,
the setting of a defined and reproducible mixing temperature achieves a distinctly

30 improved storage stability even at low temperatures. The extremely rapid mixing
procedure makes possible reproducible setting of the colloidal and rheological

properties, for example the pour point.



- 14 in the range from 120 to 450C, for exanple kerosene, jet fuel, diesel

“and heating oil. Preference is given to using those mddle distillates

whi ch contain | ess than 350 ppmof sUbfur, nore preferably |ess than 200

. ppmof sulfur, in particular less than 50 ppmof sulfur and in special

cases |ess than 10 ppm of sulfur. These are 5 generally those middle
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distillates inproved in their cold properties by the additive m xtures
contain from0.001 to 2% by volune, preferably from0.005 to 0.5% by

vol une, of the m xtures, based on the distillates. 25 The process accordi ng
to the invention increases the flexibility in the production of a '
multiplicity of highly differing additive m xtures fromthe small nunber of
starting materials on which they are based. These additive m xtures can be
produced at |low capital cost with sinmultaneously |ow operating and

mai nt enance costs. In addition,



 the setting of a defined and reproducible m xing tenperature achieves a

" distinctly 30 inproved storage stability even at | ow tenperatures. The
extrenely rapid m xing procedure nakds possi bl e reproduci ble setting of

. the colloidal and rheol ogical properties, for exanple the pour point. 15
The additive m xtures can be used al one or el se together with other

addi ti Bwamples exanple with pour point depressants, dehazers, antistats,
anti oxi dants, conductivity inprovers, lubricity additives, cetane nunber

i mprovers and additives for reducing the cloud point. In addition, they
are us%chessfgﬁd,métgg@y&gédwth additive 5 packages which contain,
inter alia, known ashless dispersants, detergents, antifoans,

demul sifiers, and corrosion inhibitors. These further additives can of

cour seal-se—ba—added—to *h? age-tye wixtur%s aCC“rding to-the—inayeniion in
the cplilse bPOPRYMSH ok ElYIefGanUPRE Pb MalRTtioly IR PO BRHREAINEY Thol e 1:
Raw materi al $,;; yl ene and 28% by wei ght of vi nyl
acet at havi18g§§%gﬁ#q@?@%%@??gqgfs%goc of 250 nmPa-s E2Ter pol ynmer of
et hyl epe, 30% by wei ght of vinyl acetate and 8% by wei ght of vinyl

neodecapgatethaving a—nelt viscosi-ty—at—140C-of—95-nwPas—F3Terpolyrer of .
et hyl ep&2 2694 BPONENIHRT hyIens, 0%t Welghh REVinYh arptale: 4 B4 by welght

4- et hyl pent ene ' ' ' [E]SA}Q, f rggarﬁ| .

E4Tet r adecan )@é@ﬁre:&g Fgﬁﬁ@%%&\%@?ét@éﬂng%%l C accﬁﬁlfgleegg an F)taestradece,ne,
65% i n| BRI venTesapideofEimaass i 28% yyoseight of viayt atgqialeyaret 3%aby weight

Cl4/ C16-a-ol efin, mal ei c anhydride and allyl polaéglgycol W th 2 equival ents
of ditallow fet4ynaifylpentepediavinasy mathyiseagih #a NHANOMESSd- ester | fi ed

gl ycer g7 20 St XY ot e S i d copo BT SMRERPanhydride and tetradecene,
65% in Solvent Naphtha

E5 Reaction product of a terpolymers of C,4/C1¢-a-olefin, maleic anhydride

14

and allyl polyglycol with 2 equivalents of ditaliow fatty amine, 62% in
Solvent Naphtha -
EB Behenic acid-esterified glycerol-20 ethoxylate, 70% in Solvent Naphtha

E7 Copolymer of ethylene and 34.5% by weight of vinyl acetate having a melt
viscosity at 140°C of 105 mPa's

E8 Copolymer of ethylene and 21% by weight of vinyl acetate having a melt
viscosity at 140°C of 530 mPa's

Experiment 1 :
10 000 kg of the polymer E1 (heated to 65°C) and 10 500 kg of kerosene (T = 55°C)
are metered in parallel into a conveying tube over the course of two hours and

10 conveyed via a static mixer equipped with helical elements and having a diameter of
100 mm and a length of 2000 mm. The pressure drop over the static mixer is
0.2 bar, the mixing time 2.5 seconds. The resulting mixing temperature is 60°C. This
results in a homogeneous 49% polymer suspension which is fully homogeneous

even after storage at 40°C for 7 days.



E7Copol ynmer of ethyl ene and 34.5% by wei ght of vinyl acetate having a nelt
viscosity at 140C of 105 nPa-s E8Copol yner of ethylene and 21% by wei ght of
vinyl acetate having a nelt vi scosity1ét 140C of 530 nmPas 5 Experinment 1 10
. 000 kg of the polymer El (heated to 65C) and 10 500 kg of kerosene (T =
55C) are netered in parallel into a conveying tube over the course of two
hours dmpetinedrd/eyed via a static m xer equipped with helical elenents and

havi ng di anet.er o, 100 n h op
over ¢ AEEpEERESie Sepaett Bafs TongREh pRiprt i B pol e W futo
resul ti1Ag kg HcetERat aHBtHeSs G06ht RMEESC, Wbsal fesulte irpa hoiRipgeneous 49%
pol ymer suspension which is fully honbgeneous, even after storage _at 40C

for 7 deyweratpreeh8i aehbe nitialy %lmﬁeé@ sefutiophacomas cloudy encOslng ed,
except that . | - Lhe~o X ne at 75C and the
sol 52ntargﬁs%@?ulm%ﬁ%%%?qg?ﬁ%egom %é\tgfo pe?ré;gzgja ure of 81 C. The

initially alnobst clear solution becones cloudy on cooling 5 and is still
fully honbgeneous after storage at 40C for 7 days. Experinent 3
( conparkaerEentre(compasaiived of experinent 1 was repeated, except that the

pol ymeryFl P%@dh%dof&)aetﬁigr‘?%rgﬁaﬁg 6085 e8! e?&éé@‘ﬂ_mgﬁoﬁ?’g@ﬁ vids 1L436

which resurtsrn a m erature’ o | 'y al nost cl ear
sol ut i ahe beigipESNe a1 9y Comdthel solgentaatd,154€; ehicht resalfeirea nigidof or two days,
exhibits a cl ear supe t ant, of prox. 6% olune; after 7 days of .
st dPagdempeeate ﬁﬁ?gté-o ee'f‘ﬁiaﬁ)’@ilr?@@t’/éﬁ%r v ‘X%\éﬁ?omﬁﬁl Y 4ub? and a
clear syipes TRt tdid8) suberR9Bnker appidreenl ymer
El and @@%P E{;&%geléteggﬁgﬂder@;bed@ﬁgr%g@gﬁ%% a vessu;%r an(rj1 lf)p

by volume; after 7 days of storage, the formulation exhibits 39% by volume of

polymer sediment and a clear supernatant.

15  Experiment 4 (comparative)
10 000 kg of the polymer E1 and 10 500 kg of kerosene are charged to a vessel and
heated to 60°C by means of jacket heating (vapor temperature 120°C). After 3 hours
of circulation, the mixture still exhibits distinct inhomogeneities; only after 8 hours is
it homogeneous. After storage at 40°C for 2 days, this suspension consists of 60%
20 by volume of a milky, white bottom phase and an opaque supernatant. After storage

at this temperature for 7 days, 25% by volume of polymer have sedimented, and the

supernatant is clear.

Experiment 5
25 5000 kg of the 49% polymer suspension from experiment 1 at a temperature of 60°C

and 7250 kg of kerosene at a temperature of 25°C are simultaneously conveyed
through the static mixer from experiment 1 within one hour, The mixing temperature
of the formulation is 38°C. The resulting 20% polymer suspension is homogeneous

and shows no sedimentation even after storage at 25°C for two weeks.

30

Experiment 6 {comparative)



- heated to 60C by neans of jacket heating (vapor tenperature 120C). After 3
hours of circulation, the mxture still exhibits distinct in

honogenei ties; only after 8 hours is #8 honpbgeneous. After storage at 40C
. for 2 days, this suspension consists of 60% 20 by volunme of a mlky, white
bott om phase and an opaque supernatant. After storage at this terrperature

for 7 dz306 kpabiheyd96Inahener syrHepwian iavexpeimasitieare d1rIgen i adeseehat ant

is cle p n from
evper | masa S REBOTE Bl iads P BOksheina)Gapa et BRle BEDPCTRNAT T

t enper ajjrsifativh iR Wse abersel oflE hemeclsl gumqmemﬂ;ddnmtbdwghms@ kgtodt i ¢ mi xer -
fromexperinent 1 within one hour. The m xing tenperature of t he

f oarmlh dtaresene After 4 Ws:cégmul.aﬁgn,z@b@mﬂg)eﬁepug SYPRAFIBN 15 8 mﬁsﬂg&%@éus
o f 30
200 g U AT 28R, BHERSIRIOTbATRSGBhiAoR B iindeRES. 20

exper i ryotord phtge Mﬁdi'gmbrtrmhedwaﬂspd)lymemaatjedﬂena &%kbbegmrte becojreck et
heati ng (vapor tenperature 120% circul ati (1%;1 ép t he course of 6 hours
and suwéwueﬁhwpaﬁr (gD angnaf éwow@se ¢S, cRBFIS ! 2 AMRYEYOUMRRIr s of

Ci rcuI {ﬁ?&]mgﬂg%aegpgwﬁb% ii's obtained. After 5 storage at 25C

for ay S suspensi on ex ts approx. 8% by volunme of a bottom
phase which is enriched with pol ymer and, after a week, begins to becone
clear in the u prer region and, after two weeks, consists of 12% by vol une
of 1Opol ”%%ﬁ ment and a clear supernatant. 10 Experinment 7 7680 kg of

pol yrery dg%% ;@ql gﬁemzoéndp%ymg FEPoRimérarp el flripeatdes Ga0hnd’ 2C are
contl nuo

conveye through thé static m xer described in experinment 1
t oget héf2°Gi are c@meya@ cont:mmemomgh thesiglic gviser dereribedris @Xper®enhil nut es.

phe b0t SIRYAHT of RerBibie L 582 'dVePthPQbRU R BB RILSS T 'Y

honngeﬁ
mixing temperature is 64°C. The resulting 60% suspension is fully homogeneous

15  even after storage at 35°C for two weeks.

Experiment 8 (comparative)
The components of experiment 7 are mixed at 60°C by the process of comparative
experiment 4, After storage at 35°C for two weeks, this suspension exhibits 20% of

20 poiymer sediment, and above that approx. 40% by volume each of an opaque and of

a clear phase.

Experiment 9
5000 kg of polymer E3 and 1540 kg of polymer E4 at temperatures of 75°C and

25  55°C are continuously conveyed through the static mixer described in experiment 1
together with 5460 kg of kerosene (T = 65°C) over the course of 90 minutes. The
mixing temperature is 67°C. The resulting 50% suspension is homogeneous even

after storage at 40°C for two weeks.

30 Experiment 10
5500 kg of polymer E2 (T = 94°C), 3550 kg of polymer E5 (T =45°C} and 1570 kg of
polymer E6 (T = 72°C) are conveyed continuously through the static mixer described
in experiment 1 together with 5380 kg of kerosene (T = 53°C) over the course of 90



- 15 even after storage at 35C for two weeks. Experinent 8 (conparative) The
" conponents of experinment 7 are m xed at 60C by the process of conparative
experinent 4. After storage at 35C forl% wo weeks, this suspension exhibits

. 20% of 20 polyner sedinent, and above that approx. 40% by vol unme each of

an opaque and of a clear phase. Experiment 9 5000 kg of polymer E3 and
1540 kgminuigs) The miEngdempereraisfites. dherseulting 5280 S4EPYIROTBnt i nuousl y

conveye r i 1 ?t?‘?;c i i erinent 1 together with
5460 kgHg%%@gﬁgg%%ggﬁ'%ﬂ%g@%%eséﬁ hefdcrgﬁ%s?e\n(e) O mnutes. The m xing

t enper aEyperimnents/l tThs: Sesingtaf mge pOGH seiapensi on i s honogeneous even after
storage at 40C for two weeks.

94C), 3BHUEKBINTY PBPYIRS gsexpﬁ??i%h%%%?ébg?) %fé‘o%gw?ﬁgrek%fo?%@@?'g égsé"r‘%f%c;
are §°”§?ya‘°r% f@%%@%@églymér@é)%% @?f‘elos\t;:vﬁ@'éa%c)@le\;eéf I@égéﬁé)sﬂdiffbrbrﬁép% i ment

1 together w Ker osen over the course of 9
m nut estereratires NPablerfpapatisribe JampéaturBsefribe polyimers550k/enbaehsi on i s

honbgeneous, even after storage at 40C for, three weeks Fxp ri nents. Jfl to
15: Set ﬁ%'r@rb{fﬁé'a&@arﬁﬁw'ﬁ a'l%PPLeﬁéarfﬁ%&fHée s&a%dasoetﬁsé)ﬂwmn 1, 9000
kg of aoﬂ?hl-?étgfggrgu@fgoﬁ%%’eé%ré&ﬂ%wi?fpoiﬁt & dc18fnikda Qo ksofo ! ymer E8 were

m xed wt kerosene at different tenperatures. Table 2 reports
the tenperatures of the polyners, solvent and resulting formulation, the

vi spal ealance_of the po and gl so the pour points of the

f or Iaﬁlgglﬁ -rreasE?‘@ﬁr.'m?HEQ' Hﬁﬁﬁ“ﬁ&ﬁﬁﬁ%@ p&’é’f@?ﬁﬁned to 1SO 3015. 10 Table
2: Experiments for influencing the pour point Expert-

TPol yner Tsol vent TM xt ur ePour_ paoi nt

Experi- Tpolymer Tsoivent Thiniure Pour point
ment _
11 95°C (clear) 75°C 84°C - -3°C
12 92°C (clear) 32°C 61°C -3°C
13 81°C (opalescent) 77°C 81°C 0°C
14 69°C (opalescent) 94°C 82°C 3°C
15 53°C (cloudy) 92°C 72°C 18°C




- ment 1195C (cl ear)75C84C-3C 1292C (clear)32C61 C-3C 1381 C

" (opal escent) 77C81 COC 1469C (opal escent)94C82C3C 1553C (cl oudy) 92C72C18C 20
What is clained is: 1. A continuous cess for preparing additive m xtures

. for mneral oils and mneral oil distillates, conprising 5 A) a cold flow

i mprover for mddle distillates, and at |east one further conponent

sel ect e¥het nslaimechisi c): B) a further cold flow i nprover, C) an organic
sol vent, 10 which conprises mxing cold flow inprover and optionally
solvent by neans of a static mxer, the tenperature of the additive

m xturef.at theontiuais mbcé@fostpmpauing aaditivé eiixtyrés tomniiGetad oll®@ad 15 2. The
process_as cla,|| q nclaiml, wherein the tenperature of the additive

m xt ur dnderghRl atllades SOMMISING atic nixer is from 30 to 90C preferably
from 50 to 85C. 3. The process as clained in claim1 and/or 2, wherein the
flow i nprover 20 conprises at | east one copol yner of ethylene and further
et hyl enhlcal |y coldsmtvuingpreder foo middieatistillades, Enel airlessisanesiuiribieacapgongnbne or

nore of cl ai 3, ere{,n the flow inprover conprises at |east one
oi | -sol ubl e %@?é?éﬁﬁom gggﬁdggrrpound. 25
B) a further cold flow improver,

C) an organic solvent,

10
which comprises mixing cold flow improver and optionally solvent by means of a
static mixer, the temperature of the additive mixture at the outlet of the static mixer
being from 0°C to 100°C.

15 2. The procéss as claimed in claim 1, wherein the temperature of the additive

mixture at the outlet of the static mixer is from 30 to 90°C, preferably from 50 to
85°C.

3. The process as claimed in claim 1 and/or 2, wherein the flow improver
20 comprises at least one copolymer of ethylene and further ethylenically unsaturated

comonomers.

4, The process as claimed in one or more of claims 1 to 3, wherein the flow
improver comprises at least one oil-soluble polar nitrogen compound.

25
5. The process as claimed in one or more of claims 1 to 4, wherein the flow

improver comprises at least one comb polymer.

6. The process as claimed in one or more of claims 1 to 5, wherein the flow

30 improver comprises at least one alkylphenol-aldehyde resin.



* 5. The process as clained in one or nore of clains 1 to 4, wherein the flow
" inprover conprises at |east one conb polyner. 6. The process as clainmed in
one or more of clains 1 to 5, wherein2lhe flow 30 inprover conpri ses at

. | east one al kyl phenol - al dehyde resin. 21 7. The process as clainmed in one
or nore of clainms 1 to 6, wherein the flow inprover conprises at |east one
pol yoxyél ky| Eifep@sess asiolaimeg. inTie el daing Aiteda whereindhe flonor e of

cl ai s &énﬁrB\égrc&\?gﬁs%'srbt Ie'fstfdn olﬁe@mﬁé/r% dEMRkSes at |east one olefin

copoly rocess as one or nore of claims 1 to 8,
wherein a helical mxer havi ng hel i cal el enent groups consi sting of from
from2 to 200 m xing el errents Is used. 10 10, The %Iess_ as c¢clainmed in

one or %ore Ue RIOgERS ag daimed MBS MPFRoheiaims 1 ﬁ%g é@'atthggb?ﬁ xer

| engt h ; nﬁ’i@% t e J ength and D is the dianeter of
the%m XI rﬁgog%rn&f féh%:é o‘p?{;éocélggtrcgéo@ rred in one or nore of clainms 1

to 10, wherein the pressure drop over the m xi ng zone is |less than 10 bar.
12. The pro ess as cl ai in the

g% one or nore ]pf clains 1 i}o 11, er
mi xi ng 9ti ne '?%ploé§§3 £/ '%’@%” OBi§ QraMoig 9?6’&%%§° 8s VORI ne or
mor e of gleaiay 'gﬁ He%é?aeﬁéom Hd rgsh@orrs@étmg il R s Qwsrzo@%w es a

t er pol yner apart | ene ntains fromO. to T2 nmol % in
partlcwblame[ntsaisnmeﬁ.to 5 nol % of vi nyl neononanoat e or of vi nyl
neqdecanoate, and from3.5 to 20 nol% in particular from8 to 15 nol % of
vidyl 25 acet ate, and the total conononer content is between 8 and 21 nol %

preferafdy Te! pRRBsd &s@MHImb8 iARINY orlrforel BECIRIMGS €36 9awhekdhTRE miReone or
nmore of claims 1 to 13, wherein the cold
has a relative mixer length L/D of from 2 to 50, where L is the length and D is the

diameter of the mixing zone.

15 11,  The process as claimed in one or more of claims 1 to 10, wherein the

pressure drop over thé mixing zone is less than 10 bar.

12.  The process as claimed in one or more of claims 1 to 11, wherein the mixing
time is less than 60 s.

20
13. The process as claimed in one or more of claims 1 to 12, wherein the cold
flow improver comprises a terpolymer which, apart from ethylene, contains from 0.1
to 12 mol%, in particular from 0.2 to 5 mol%, of vinyl neononanoate or of vinyl
neodecanoate, and from 3.5 to 20 mol%, in particular from 8 to 15 mol%, of vinyi

25 acetate, and the total comonomer content is between 8 and 21 mol%, preferably

between 12 and 18 mol%.

14.  The process as claimed in one or more of claims 1 to 13, wherein the cold
flow improver comprises a terpolymer which, apart from ethylene and from 8 to

30 18 mol% of vinyl esters, also contains from 0.5 to 10 mol% of olefins selected from
the group consisting of propene, butene, isobutylene, hexene, 4-methylpentene,

octene, diisobutylene and/or norbornene.



“ flow i nprover conprises a terpolyner which, apart fromethylene and from8
“to 30 18 nol % of vinyl esters, also contains fromO0.5 to 10 nol % of ol ef
ins selected from the group consistifg of propene, butene, isobutylene,

. hexene, 4-nethyl pentene, octene, diisobutylene and/or norbornene. 22 15.
An additive m xture prepared according to the process as clained in one or
nore of 1% aiAfsadditive mixtuig prepargd acepiding pthederosesvraiciimesd it v8efocess as

cl ai meqnbl% 88aiMs ‘i"PcSEMPf 5clains 1 to 14.

16. A fuel oil prepared according to the process as claimed in one or more of
5 claims 1to 14.



