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! 30 March 2007 2,y Descr | ption 5 Preparation of additive #ahyidi&esod70r

mneral oils and mneral oil distillates The. present invention relates to
a continuous process for preparing sedinentation- stable additive m xtures
for mneral oils and mneral oil distillates using a static mxer., 10
Depending on the origin of the crude oils, crude oils and m ddl e
distillates, such as gas oil, diesel oil and heating oil, obtained from
crude oils contain different anobunts of n-paraffins mhich, on reduction of
the tenperature, crystallize out as platelet- shaped crystals and sonetines
aggl onmepaseéripionh the inclusion of oil. This 15 aggl oneration causes a
deterioration in the flow properties of the oils or distillates, which can
result in problens in the course of recovery, transport, storage and/or use
'g,h é&%ﬁt‘nor? si?d SFe%'foP p?u‘a’%té hﬁ& nerd B dldtftafR0r ti ng m neral
0|I t hr elines, e crysta |za I on e onenon, especially in
W nter, can Iead to dep05|ts on t he tube malls and in a few cases, for
exanple shut down_ of a peline, even to 20 thei onplete b ockaq When

st or i ngl E@@resant ﬂ'é’lenbﬁ%ﬁétﬁsr{@ & FRNYAYRSArogRgssor Pfepar‘?‘é'ﬂ sgdimepta 'ﬁ’@cessar y

I n wnt O3 n

O Sl RS lerl b 4 ARG ol BRfarck libPachi, O

I ncl udamidelrockages of the filter in di esel engi nes and f| ring plants, which

prevents reliable netering of the fuels and, under sone circunstances,

reQQIt_in a conplete 25 interruption of the fuel or heating nmedium feed.
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her ma hani calfy or using sol'vents) are based 'solely on the
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pal af f iagglombiationreasiaes 8 deteriprationdn theufiow preperties of the oils or distillates,
which can result in problems in the course of recovery, transport, 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 fue! 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
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smal l er paraffin crystals having a changed crystal shape. Bggfmddded
paraffin crystals have a | ower tendency to aggloneration, so that the oils
admi xed with these 30 March 2007 2 ad@itives can still be punped or
processed at tenperatures which are often nore than 20C lower than in the
case of nonadditized oils. Exanples of flow inprovers of this type are
copol yrradd.utmes earhstilebe pamped axproseseed at temmeratuses whighsacsy offen inese
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into account by suitable choice of the active ingredient concentration.

These special additives are frequently mixtures of different active ingredients which
20 are_speeiaily adapted to the oil to be treated starting from a few basic active

ihgredients. Therefore, current additives generally include more than just one

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

(ﬁ\’ different groups.

25  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 distillates, 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.




. requires either constant warm storage or an appropriate dehgyadréiBod7or
" heating. In 30 the latter case, rapid heating in particular poses the risk
of overheating in the region of the hkating elenents in the storage tank.

“% 30 March 2007 3 According to the prior art, additive nixtures are.prepared

- batchwise, i.e. one or nore active ingredient conponents and the sol vent
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A problemin the batchw se preparation of such fornulations if the fact . .
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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 - 'especiallry 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 disti'nCtly
~ lower pour points. The precise setting of a constant pour point of the formulation
prepared, which is imponant 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




pour points, whereas conpletely nolten polymers give di speggjQns Jhayl N9
distinctly lower pour 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 batchwi se mxing only with additional
hi gh technical and/or tine demands, 40 for exanpl e by heating or cooling
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preparing additive mxtures for mneral oils and mneral oil drstillates,
conpr$taliconixey. a. cold flow inprover for nmddle distillates, and at | east
one further conponent selected fromB) and C) B) a further cold flow

i mprover, C) an organic solvent, which conprises mxing cold flow inprover

and ophé Qféa%lehb’nﬁéﬁtkﬁﬁrﬁro\ﬁ?d’eé@é&%r@buépﬁéc@sb%r otEpidting ddeftivegiRRIrés fre of the
additive mxture at the outlet of the static mxer be| ng from O0C to 90C,

and tmineraqieendumises ol distilatesi comprisingpr over to be used is such that the

he. elvent cald EuRiProven Bl s BBl T Qleadend il @iupd®g W nor
amount s ogeletted fRWRBPhAd Chrom 10 to 10 000 ppm inprove one or nore cold

fl ow
'B) afurther cold flow improver,

C) anorganic solvent,

which comprises mixing cold flow improver and optionally sclvent by means of a static
mixer, the temperature of the additive mixture at the outlet of the static mixer being from
0°Cto 90°C, and the temperature of the cold flow improver to be used is such that the

viscocity of the cold flow improver is below 5000mPas.

For the 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,
- copolymers of ethylene and unsaturated esters, ethers and/or olefins,
-+ polar nitrogen compounds,
- aikylphenol-aldehyde resins,

- comb polymers,

- olefin copolymers and

. 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




. properties of animal, vegetable or mineral oils, for exanpkgpat@ishopoi nt,
cold filter plugging point, pour poinf and/or paraffin dispersancy. Such

cold flow inprovers are, for exanple +@and not exclusively, - copolyners of
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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 fluid
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 instailed 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

{1 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
o ihvention. With regard to the very different designs of static mixers, reference is
30 madetothe .‘review in M.H. Pahl and E. Muschelknautz, Chem.-Ing.-Tech., vblume
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 f ap Mrlipbid/n9 a
sufficient standard of mixing. In preferred enbodi nents, they consi st of
the sane type of 20 m xing el enents whrch are installed in succession in a
-2 channel through which the product stream flows, individually or conbined
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reference 1s. 30 made to the reviewin MH Pahl and E. Mischel knaut z,
Chem -1ng.-Tech., volune 51 (1979), pages 347 to 364, and this disclosure
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vessels. of the flow inprovers/solvent and the dispatch vessel. Additive
€onpondiat. Jpiatiaing sufisr stendadiafanixingnoreleraneei is giaioto prelplve mbres, for
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suf fi ciiettie Bhgthoand Do thé)diameta@roéimma?izengj ven to a relative m xer
|l ength UD of from2 to 50, in particular Tfrom3 to 10, especially from5 to
101%where L is the length and Dis the dianeter of the mxing 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-especiafly less than 5 seconds. This corresponds substantially




15 Preference is given to the static m xer. being di nension | a way
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particular from0.001 to 5 bar and e%pecially fromO0.05 to 1 bar. 20 In
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15
The vinyl esters are preferably those of the formula 1

CH2=CH-QCOR1 (1)

20  where Hf is C to Cag-alkyl, preferably C, to Cys-alkyl, especially Ce- to Ciz-alkyl. In a
further embodiment, the alkyl grolps 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

CHp=CR*-COOR® (2) - -




.. The ol efinically unsaturated conpounds are preferably vi nylanqed &5 Spo7ACrylic
" esters, Cnethacrylic esters, alkyl vinyl ethers and/or alkenes, and the

conpounds nentioned may be substit ut 8 by hydroxyl groups. One or nore
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i sobut yThéSa&th&hYlaeihgtsa&re profexgibly mrnpdunc&@‘tthglfdmﬁxmh,s decyl, dodecyl,
tet,radecyl, hexadecyl and octadecyl (neth)acrylate and al so the rrixtur es
of hese compnoners. In a further enbodi ment, the al kyl groups nentioned
. may be substituted by one or my.echysoxyl qéﬁups. One exanpl e of such an
acrylic ester is hydroxyethyl mezt hacryl ate. e al kyl vinyl ethers are
6,ef erably compounds of the fornula 3

where R* is Cy-Cag-alkyl, preferably C4-Cie-alkyl, especially CG-C12-alkyI. Examples
include methyl vinyl ether, ethyl vinyt ether, isobutyl vinyt 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, diisobutylene and also norbornene and its
derivatives such as methylnorbornene and vinylnorbornene. In a further
{ embodiment, the alky! 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%. Aparl 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, Jsobutylene hexene, 4- methy!pentene octene, diisobutylene
and/or norbomene.




_ 10 . CH2=CH OR4 (3) where R4 is Cl-C3o-al kyl, preferably C4- Eéﬁfa%'f%dw
especially C6-C, 2-al kyl. Exanples include nethyl vinyl ethe et hyl vi nyl
ether, isobutyl vinyl ether. In a furthher 15 enbodi nent, the al kyl groups
= mentioned may be substituted by one or nore hydroxyl groups. The al kenes
are preferably nonounsaturated hydrocarbons having from3 to 30 carbon

atons, in particular from4 to 16 carbon atons and especially from5 to 12

pont anhe Ristiss Sttt BefFUTIOTEAL Ao BER T BPRRRS anitEpL <"
nor bor rrﬁg@regqvméﬁﬁo@ﬁgismmh@%&féﬁméﬂﬁs (1BE MRS RVPMWHNBrveds and/or

vi nyl nor nene. | urther enbodinment, the al kyl groups nentioned nay
be subshinemled ddditves, bor instasce ppdafiindisparsants, alkgiphpaekresinsnceaty| ene,

particul arl re%er egter olymers contain from0.1 to 12 mol% in :
par%’i cl? meg\:%?ﬁ' PeryP esf}eﬁl% of vinyl neononanoate or vinyl neodecanoate,
and from3.5to 20 nol% in particular from8 "to 15 nol % of vinyl
acetate, and the total conononer content is between 8 and 21 nol %

pr ef er Rarpifiredispersants reducgtha sizewidhe ppaaffinforysialetang have thedeffectiha to 18
Cont ai ih% PRI SN RIS o igtkeparR i s increlieih SplgHAf ddpd R wih 2°
| sobut yi&iRtly REHERRY tehdBREVI BedirRME. USSTUEPSrafil LipBigantERgve prol/edrto

norbornene. 30 March 2007 9 The {)r ocess according to the_invention can
al 30 bdeasikgolublepp@pae@npadnds, pseterakly nittegeathtempeungs, inayirgioniceer

const L8 a6 doRRuBPE Y ST FNEGTaPTLE B heliop PRGNS,
gol yol faliphatic Heahdtic thikee] pritémbhebingecHane afipticaiminke, withafiiphatic
rystals and have the effect that ) i . .
or aromatic mono-, di-, tri- or tetracarboxylic acids or their anhydrides (US-
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 «o,B-unsaturated compounds which can
optionally be reacted with primary monoalkylamines and/or aliphatic alcohols (EP-A-
0 154 177), the reaction products of aIkehyl-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,
a,B-unsaturated compounds and polyoxyalkenyl ethers of lower unsaturated
( J alcohois. Particularly preferred paraffin dispersants contain reaction products of
'secondary fatty amines having from 8 to 36 carbon atoms, in particular dicoconut
25 fatfy émine, 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 exafnple, in Rompp Chemie Lexikon,
30 9th edition, Thieme Verlag 1988-92, volume 4, p. 3351ff. The alkyl radicals of the o-

or p-alkyiphenol in the alkylphenol-aidehyde 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, -




“the paraffin crystals do not separate, but instead remain )04 y
di spersed with a distinctly reduced tendency to sedi nent. S&Mé?ﬂffdggr affin

di spersants have proven to 10 be oi 1 -48 ubl e pol ar conpounds, preferably

: nitrogen conpounds, having ionic or polar groups, for exanple am ne salts
and/ or am des, which are obtained by reaction C of aliphatic or aromatic
am nes, Npand ispaentyl, o agddsehexyhin-is iseoalifl, Re andiganenyl, inprand isodegyldiromat i ¢
nmono-, di s, PPN ]S t L j [ [ e 211
534y eAhibleholErY ap SeRRR P e pliBiic e s Rihe BIURHGRERIGNAE S5

- of 15 reimpefdrablrmsod} yamrbon vtdras aRadisuldy preferedtaidélopddsaret i ¢ aci d or
et hyl enedi am netetraaceti c aci i secondary amnes. O her paraffin

d h
i Sver danmaldelydeaamAldrbyds snd batuRIdaRYRS AN RAsIc Ul oRmelalTyes: That o

conpou [ ATYR i es
andPor TIPISHEF Mg of o} sWOehoPGIdEER b EsiHe 114 LR HodeReraKh A

al kenyl- 5000 @/rhbks Aasreespisite Isithanihee®s(risharé olitsdlublé3 279) and, according to
EP- A-0 606 055, reaction products of terpolyners based on a,f3-unsaturated
di car boxyl i c anhydrides, a, 13-unsaturated conpounds and pol yoxyal kenyl

et her s |pf l: . rtd af fin

di sper's@n é'%\(f:%%d;?ﬁ%&)g;c '?lg?]t{tlargtljduc ?%OF%% edé%é@%r{ydtf Q{rﬁéﬁgh?ﬂ%ﬁgévi ng
from 8 dre tB6sewhivhreantaingligonoppolynmars davitigeoepeating 2fruthiralyurinohtbe
ditallow fatty am ne and di stearylam ne with carboxylic acids or their
“anffdr ifaEBYlasyi t abl e paraffin di spersants al so incl ude

al kyl phenol - f or mal dehyde resins. Al kyl phenol -al dehyde resins are

descri bed, for exanple, in Ronp5'Cheeﬁ$ Lexiikon, 30 9th edition, Thiene
Q?ylag 1988-92, volune 4, p. 33pl ff he -allkyl radical-s of the o.or

= al kyl phenol in the al kyl pheno] - al dghyde resi ns which can be used in the
process according to the invenN.op By be Nqe sanme or different and have 1
-- 50, preferably 1 - 20, in par}iq - 12, carbon atons; they are '
preferably n-, iso- ‘and tert-bujyl - -------- 30 March 2007 10 n-
and isopentyl, n- and isohexyl,| n-~8p&"i soo¢tyl, n- and isononyl, n- and

i sodecyl, n- :

where R’ is C4-Csp-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
15 pértic_:ular at least 10, carbon atoms are bonded to a polymer backbone. Preference
is given to homopolymers whose alkyl side chains contain at least 8 and in particular
( f at least 10 carbon atoms. In the case of copolymers, at least 20%, preferably at
7 least 30%, of the monomers have side chains (cf. Comb-like Polymers - Structure
and Properties; N.A. Platé and V.P. Shibaev, J. Polym. Sci. Macromolecular Revs.
20 1974, 8, 117 fi). Examples of suitable comb polymers are fumarate/vinyl acetate
~copolymers (cf. EP-A-0 153 176), copolymers of a Cg-Cas-olefin and an N-Ce- to Cpo-
alkylmaleimide (cf. EP-A-0 320 766), and also esterified olefin/maleic anhydride
copolymers, polymers and copolymers of a-olefins and esterified copolymers of
styrene and maleic anhydride.
25
For example, comb polymers can be described by the forrhula '




" and i sododecyl and octadecyl . The aliphatic al dehyde in tthMar 2 07
al kyl phenol - al dehyde resin preferably has 1 - 4 carbon atons. Fcularly
preferred al dehydes are formal dehyde,11acet al dehyde and butyraldehyde in
- particul ar 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/pol. A prerequisite is
that the resins are oil-solfible.Hin a prefe@red odi rent of the
i nvention, these_ al kyl pheno|-for Idehyde r S|ns are those which contain

oligo- or polyners havin repeatTlng stfquctural 'unjt of the 10 formula OH
O R5 n where RS is G&—%o@&l—kyﬁ:ﬂr—al En;&l —&ﬁcﬁilll-s-"a nunber from2 to
100. Conb polyners are p rs i ndwhi ch rocar nradi cal s havi ng at

|l east 8, in 15 particul ar Iea t 10, carb n atolms are bonded to a pol yner
backbone. Preference is g| Men tg homopol yngys whgse al kyl side chains
contain at least 8 and in particular C at |east 10 carbon atons. In the
case of copolyners, at |east 20% preferably at |east 30% of the nononers
have side chains (cf. Conb-like Polyners - Structure and Properties;

N. A. . Pl lattbisafiodnubd, P. Shi baev, J. Polym Sci. Macronol ecul ar Revs. 20 1974,

8, 117 {f). . ,0 | ynmers are fumarate/vinyl acetate
copol yners ('gﬁ%ﬁ% b@h %580@%gb9&mrs of a C6-C24-olefin and an N C6-
to @2-pal kyk ppicidriader Ref . EP-A-0 320 766), and also esterified

ol efin/mal ei ¢ anhydride ’'copol ymers, polymers and copol ymers of a-ol efins
and estleri fiieH, &pol yners of styrene and nal ei ¢ anhydride. 25 For exanpl e,

comb p?éy”eriss H(,:ﬁ], Pte-é’ﬁéﬁ 's?r? grytwa&lcaq ofr%rrmle?oc?y’/%ht':v?arl ga[2007 11 AHGH
( \ M is H, COOR”, OCOR”, OR”, COOH; |
’ N is H, R”, COOR”, OCOR, an aryl radica.l; :
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
diSpersahts, alkylphenol resins or comb polymers is in each case 1:10 to 20:1,

preferably from 1:1 to 10:1.

, ( I 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 aé isoprene or butadiene. In addition to ethylene,
preferred copolymers contain structural units which are derived from c-olefing 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, isochexene, n-octene, isooctene,
| n-decene, isodecene. The comonomer content of olefins is preferably between 15
and 50 mol%, 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




7 -LCGCmL this formula, Ais R, COOR, OCOR, R'-COOR, Mareh 5ho7
IsH CH3, AorR'; Eis H A Gis H R', R-COOR, an aryl ra |car1‘ or a
heterocyclic radical; C Mis H COOR2, OCOR', OR', COOH, Nis H R',
: COOR', OCOR, an aryl radical; 10 R is a hydrocarbon chain having from8 to
50 carbon atons; R' is a hydrocarbon chain having from.1 to 10 carbon
at ons; 10mid%aof furtheayeasonhenomes, mrzexam:p!e r@mtemdnal olefins aundreaonjugatedn 0
and 0.6 TemX|n rati r ht,) of the ethyl ene
copol yn%lﬁé”% rﬁf‘ffgpﬁ? Q'Veﬂ?%%ﬁ?yééﬂﬂ Qro ﬁ%‘?’gﬂm ®f%sins or comb pol yners -
Is in each case 1:10 to 20:1, preferably froml 1to 10:1. C) Qdefin
pol yners suitable for use as cold flow inprovers in the process according
to 20 Tiheoleﬁimem;dodmnemamebejereip&eld biyreadsting methadsp foyexbyipde by ahéans
uns tur afjd ononers, or d]erl ved indirectly by hydrogenation of polymers
whi IBYEH&F O ?“Qﬁﬁne% tiisat urated monomers such as isoprene or
butadiene. In addition to ethylene preferred copolyners contain
structural units which are derived froma-olefins having from3 to 24
car bon Further suitdbleollae improveed gitet @olmxyﬁdkylenezonm@onderfef exampleaesieral ef i ns

|
P Generaheruih BltiadSSiars RS RBReatToash K aubP RIS RBvng 1R AZTaAS hot ween
15 and:a‘éﬂoﬂatc%ns nmenpthefammgbud@eémn%@ P61 atPadi) ﬁfe&adlcﬁﬁi@%erﬁﬂekly |

between 30 and 45 nol % Thése copol ?l/mars can al so contain smal l anount s,

forl Oexafrqm@ pRybydrgvalrahelhwhen the alk Gdiealsqcopte fram aiattycteehalnties, for

o ot hyranal o B Rumeo F 8RB TS AZhFH copol ymor s can be. prepar &d. by

GXI sting nmethods, for exanple by neans

i 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, trimethylolpropane, pentaerythritol, neopentyl glycol, and also the
oligomers obtainable therefrom by condensation and having from 2 to 10 ménomer
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 Cig-t0 .
“ Co4-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 prerequisit_e'is_merely that the raw materials are flowable

and pumpable.




"5 of Ziegler or netallocene catalysts. Further suitable flg NFF s are
pol yoxyal kyl ene conpounds, for exanple, esters, ethers and ether/esters
whi ch bear at |east one al kyl radical Vi ng from12 to 30 carbon .atoms.

.. When 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 cohol, the radical of the conpound is derived froma pol yacid. Sui tabl e

pol yol sme%r@@ésseééwr@mg tQkWéPﬂvéntr@ﬁ'rélﬁEé%o% nﬂ+l¥%ltﬁe nﬁ’iﬁirﬁéféi‘f*r Sm appr oX

glycols and their m xed polymers having a rm ecul ar wel ght
100 to epgrflow impoveroof Ope@D@Hémwymprmrmm & solRen) or Af o edidifidve are

| k | of | | h
 pent ar JonipvEE Rt Bl T DRSS hebETes 1 e MupriERiSh fSates i
t hergef r@kﬁrﬁpﬁlec@@ﬂfbﬁﬁﬂl FQBf anél th.@Vcbr”rﬁof'é e8I irdSroVBYRQTRY twdr'Bt hvoref OF

exanpl e pol ygl ycer ol eferred al koxyl ates are those having rrom1 to 100
mol , i nS@l¥emtse u&alsprw&fetpwmeth@fom hyrrmne, fokemplprtmmynm fourde

R M I TR T A

used f oipdieded icorl M im ﬁoh@rsg;hnﬁélrﬁ:xmef(mﬁéﬁ@s WRlcpi; \ﬁ%dt'mntﬁlst hough

preference is given to using C18- to C24-f atty acids, especially stearic
aC| d -anketwersni @n@@p(% byrweighis eriederabily belveeane?. ﬁanpr@ﬁ/arbgdrvejghtaanéru fi cat i on

oo Rl o AL G A GEREE, e SuPliSBobilichith byt S0l
pref er aJgoy b‘yrwmgﬂﬂfbréf@r&ﬂﬁ bef¥erb00 atidosim syt @eignﬂ e@bééiangpbe&@eéi byl ene

glycol. . _tribehenate are particularly suitable. 30 The "additive
%oncent&ﬂﬁ Ea7chwsightidadhe gaseef dilwdions, peroesmplpod ethyenaicopalymess.vibist  or

or of or a1 ORI Yor bhE e PPl WRReo S8R TV oly That the raw

| rraterl als are flowable and punpable. 30 March 2007 13 The process
o ion relates, for exanple, to the mxing of two cold

S/ d'rﬁiﬁ@i»i% t§g ‘6’8'%”@&%6%}'%‘@@?'?*?@\%? .aﬁahaw*eanwow Rrematis hygrecagionstor wo col d
f ' OW " 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.
: ( 3 example butanol, 2-ethylhexanol, decanol, isodecanol b_r 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. Middle distillates arein

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




“inprovers with a solvent. The process according to the |nv%@¥?¢hbé@ﬁmdse
relates, for 5 exanple, to the mxing of one, two or nore col I ow

i mprovers with two or nore solvents. 14 is also possible to nix together
: one or nore, for exanple two, three, four, or else nore cold flow

i nprovers and one or nore sol yents. The proportlon of the individual cold

f1ow i m Bieeradgpdram d 2Riteah0eC for yanple lkpragenghiet fuglt dissel & beating i s

et e o e BRF M aER 98 vy HESE AU BMRESS rrionyBR By i o0t

bet ween 350 ppml of Sabarbsnone ipsdferalply dé<zy tahh\20ogipie o sdBugns p8RAKURY Iew 9 ht,

especi aIIy bet ween 25 and 75% by weight. In the case of dilutions, for
ex anpl e AN 20 RpMeplesiivp angivspecial cages lgss dhan i@ ppneof swlfgndhese pues

| 91! SaheR Bod NP LRGN WiCSYENANeE,ObYsaLE TR RRGAN. S e

C an OI’ aro rocar ons or for

exarrpl ehpercdgehaimrg émmnmmﬁnmmem@fer@comemy snizdintregeniume, oft ol uene,
xyl ene, et hyl benzene or commrerci al _sol vent ni xtures such as _Sol vent

Napht haPolyaasnaliq ardl polagcompatmidse Ibay asppreferpihy \h@§§dn@db9 digtifatessol

g[”gﬂ:@{ﬁ mﬁgéséfpﬁéjwﬁﬁ{) ﬁq‘iﬁ’te%%(jior% Z(r)&glrﬁé%%%uém%%gr ocar gﬁ{sg %ﬁil jcontai n

Cal phat casesipglowe830°Cai ght - chain (n- paraffins) or branched (isoparaffinsy.
Ar orrat i ¢ hydrocarbons may be mono-, di- or polycyclic and optionally bear
onel®r nore substituents. Pol ar sol ubilizers, for, . CL exarrpl e butanol ,

2- et hyl *Fﬁé%'aehwe%ﬁ ?@éacé&@ﬂgﬁﬂﬂb ifle d*dﬁ)gltcreﬁnﬁzﬂggggluégd F\ s@lt hers

and/ or esters can so optio be a I'tion to SO vents based
gE 25 tBiodieatl" or I'tsofueﬂ'l arerfaﬂylma:bdlkylmstarsm&é&ﬂt;eacndthrg framsidtee al so

| t abl | based tabl | d the nethyl
esters SheR0R FREFEELAPONPR MG BOT 10 4 SaRBterTS. (el e fIAvanY al o
synt het |b§géw.&.eﬁ®f wﬁatwcqas abﬁtamy.%ﬁé ﬂ%'&,thie%rd&aﬁamoﬁgsfmé@he R ocess

Fi scher opsch Er ocess. he additiVve m xtures prepar
-~ acdér di mgre prethQ iynhrrﬁmamplar mpeseetail metfrwlestermmntmmuxtheescwitldfummn

St ai wtyrbie B s 1Y BUARuBe RogPul®d fy el mention GanBedeBfiviihe™ ¥
gfmlr t ; <r:] é&agdg? ltshék‘s‘é%sﬂh Afikiare® bf fatyhadiét n@étﬁyl@%msraﬁa RirtafbisbicsbRiguen of crude
mixtures 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 oil 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
matetrials 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.




- 730 March 2007 14 in the range from 120 to 450C, for exanp%g PSRPE ] et

fuel, diesel and heating oil. Preference is given to using thoSe mddle
distillates which contain less than 350 ppm of sul fur, nore preferably

: less than 200 ppm of sulfur; in particular Iess than 50 ppm of sul fur and
in special cases |less than 10 ppm of sulfur. These are 5 generally those

ni ddl e dhe@ddityedsixiitesicanrutrtalona s elsec@oeterarithoihgr additives, for

hydr ogepat i b e nt ak nLy.. p J.0ns of
ol yar o RhB (8ol BBy dBRfbes R T O i el B MRS ©
di stil| mypevemshiubhicitgeeldd¥sdiattné hatriben irﬂ?id\te?s RedawdRiies fol redpakg cul ar
350C and in specjal cases bel ow 330C. 10 The additive m xtures accordi ng
to the {hevdawd paintdR agddiiomdheyx ate uspdhsunsesstully togesheawitb @dditye' io ue | ”

are £ at ' ; .ers, of ' ' 4 carbon

at orrgs aé%c%@ggho "?{ hgﬁﬁ@ |ﬁtregr%h§,31%rt&(mﬁ %éalﬂggga}gp%g%%rﬁ%gﬂueﬁrl ?'tsg relatively
| ar ge pamtifoamspéietidsifienst indcoresionmkdbitersoThesé Wortiesr dduithesdanldfe bonds.
These are 15 nore prefe exanpl e, rapeseed oil nethylester and

rably, for C [

its mi x§QHES alfiohe pUFerde %g@@rm migHieseageardingtindha iventior ) thecor ding to
the inv L ﬁéﬂp b ; . success in mxtures of fatty acid
et hyl ﬁﬂ%%?gfan ﬁ?ﬁ§§§$0§$%ﬂ%ﬁﬂ@8ﬂ&ﬂ%ﬁ? " mxtures preferably contain up
to 25% by weight, in particular up to 10% by wei ght, especially up to 5%
by wei ght, of fuel oil of animal or vegetable origin. 20 Mneral oils or
‘mneral oil distillates inproved in their cold properties by the additive
m xtures contain fromO0.001 to 2% by vol une, preferably from0.005 to 0.5%
by volune, of the m xtures, based on the distillates. 25 The process

ccording to the invention increases the flexibility in the production of a

iltiplicity .of highly differing additive mixtures fromthe small nunber of
starting materials on which they are based. These additive m xtures can be
produced at low capital cost with sinultaneously |ow operating and
mai nt enance costs. In addition,




" the setting of a defined and reproducible m xing tenperatuggmmgd@s a
distinctly 30 inproved storage stability even at | ow tenperatures. The
extremely rapid mixing procedure nakd® possible reproducible setting of

| : the colloidal and rheol ogical properties, for exanple the pour point. 30

March 2007 15 The additive m xtures can be used al one or el se together
with otlEE@MRIES tives, for exanpl e with pour point depressants, dehazers,
antistats, antioxidants, conductivity inprovers, lubricity additives,

cet ane nunber inprovers and additives for reducing the cloud point. In
addi ti ongblehley arRBawsedtesiaizaessf ul ly together with additive 5 packages

whi ch contain, inter alia, known ashl ess di spersants, detergents,
antif.oans, demulsifiers, and corrosion inhibitors. These further additives

of 2 | Ided T O L addi 1 Fxiures;according—tgtt
nvent i i n | oNRa A St End ARZEEY aHh| & iVl e st ¢ s
March 2007 1GisEysifppaters0°Tadtl 250lmPReav naterial s used El Copol yner of

et hyl eme and (28% by wei ght of vinyl acetate having a nelt viscosity|at
140C off 250 nPas E2 Terpol ymer of ethylene, 30% by weight of vinyl agetate

d 8% py—wetght —of ~vinyi—neod poate—having—a—rel—ri-seosity—-—at—340C of
gg. PasEes Te?ﬁfﬂ%?r %ffé,tbylﬁﬂ)?p:ﬁg% %%eﬁh?@i"gwr aggtalg ?'Pﬁ 8% by Jysidhin § 7%Oby _
wei ght | of 41 amihyn!r%ae%aﬁoé}'e\ﬁdwagaamﬁé& visbSSHSAt Y4RE &fﬂégﬁm@ftea@oo mPas E4

Tetradecanol jesterified copolyner "of maleic anhydride an tradecene, 65%
'in Sol yEAt Naparodymé&SofRdhgenee§ledrjuweight odvingl peetsiteedarsd DY by weight

. Cl14/ C, 6-a-ol efj n, | ei ¢ anhydri de nd. al |yl ol | ycol with 2 equival ents
of dit s (gﬁl—wgﬁylﬁgptegg qvﬁpgamea\t v:scosn?/y at 140°C df 200 mPas q

C

al | ow 1
(  |E4 Tetradecanol-esterified copolymer of maleic anhydride and tetradecene,
- | 65% in Sclvent Naphtha
'E5 Reaction product of a terpolymers of C;4/Cye-c-olefin, maleic anhydride

and allyl polyglycol with 2 equivalents of ditallow fatty amine, 62% in
Solvent Naphtha -
E6 Behenic acid-esterified glycerol—20 ethoxylate, 70% in Solvent Napﬁtha

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 vinyi 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.




" Sol vent Naphtha E6 Behenic acid-esterified glycerol-20 eth % in
" Sol vent Naphtha E7 Copol ymer of ethyl ene and 34.5% by wei S’EWQ%#\%?%
acetate having a nelt viscosity at 14DC of 105 nPas E8 Copol ymer of

-; ethyl ene and 21 % by wei ght of vinyl acetate having a nelt viscosity at

- 140C of 530 .nPas 5 Experinment 1 10 000 kg of the polymer El (heated to 65C)
~and 10 eligent 2ker osene (T = 55C) are netered in parallel into a

.
e Mo g0 QU ol B RRENE F s RSB RORMGHRY £ Re8 iRl ey .
l ength e mgo% Eome ihéSTE esnsluhe sdaln‘umt avesC hﬁhl&h %smtm@mmlﬁ%gg ?ﬁr , the
m Xi n |rre (0] e sultin m XiI-n te erature 1Is . I'S
resul ?s ?fﬁp%fa%ﬁﬁg@mgg T %1{93 Psgﬁﬁﬁé’ﬁ@gw QWME¢@HGS§ Iqugivi 9n pepfiigeneous
oYes 31 R8sl RAF nBotifiebOS afiol SdtagdGt MBEC oy 1 Expert meat 2 The

procedure o expe | men ate exce he pol yner was fed
to. the n1X|ng zone at 75C and the sol vent at 85C, which results in a

m Xi ng qp re of 8% . The initially al nost clear solution becones

cl oudy HP%BBPp (@PmpRrali¥ekti || fully honogeneous after storage at 40C for

7 days %ﬁﬂg | r

repeat eg?gg%‘%é&m? Egtéxé p@{ f/‘%a}é@ép@?\%scf F gggﬁo{ﬁ%tﬁé %E@%%&fetméoc and

the sol thermixing 2dr&Cat 0fCcand dsubolyenhatal 180, mhidDrdsentpdr atmbdh f 98C. The
after

| | al | oud |
st dPhgereigiere of BB, itk bl aiont cieat poliive gesmae iuc oAGBRIE 6% by
\C/:O: Ume; ard, tfer §tdtays aPHot P6r0R daYAS kAN ALLANs\3EthBtant of AppR%. 494 UM Of

(‘f}* by volume; after 7 days of storage, the formulation exhibits 39% by volume of

polymer sediment and a clear supematant.

15 Experifnent 4 (comparative) , ' , :
10 000 kg of the polymer E1 and 10 500 kg of kerosene ére 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 drstlnct 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 simuitaneously 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 éfter storage at 25°C for two weeks.
30

Experiment 6 (comparative)




" polymer sedinment and a clear supernatant. 15 Experinent 43()?@5??’?5@’6? ve) 10
000 kg .of the polynmer E1 and 10 500 kg, of kerosene are charge 0 a vessel
and heated to 60C by nmeans of jacket hat | ng (vapor tenperature 120C).

.: After 3 hours of circulation, the m xture still exhibits distinct

It honobgeneous. After storage at

I nhonog I ties; on after 8 hours,is f
40C f or %%Qalggs?f ‘hﬁi‘@é/g@ & SHshepsansiramsxpgomert 1iiredraigrd tr a yessalky

white bagy, ese HERS . this
t enper a?{tﬁae or 7 dggg?@ézl’éa?@gl”'@’& umﬁgﬁ%%r)}re}@fﬁe%tygé ggmﬂﬁd and the
super natcimulatien in trar courseqgb & horatand s2hseqoenthgdinited th42250pig pirer

suspension from,experinment 1 at a tenperature of 60C and 7250 kg of

ker osen&CSeRe; éﬁﬁE§M% obfiradation,a 9mgﬁaﬂ%§m§p%mre§aptamﬁgoaaﬁr the
statgc ' tihie WMdaRiQ; : J, X1 i rature of
t he ?orﬁ@uq?g?? fgglglg;@g%gg U‘%ﬁg’ trh éss%qsﬂ%hglogﬁhgmgﬁa rrgg'uéégé)§ Sl C;Erjlﬁ':gs)&h nogeneous
and showsttom Pedienwhichtis enriehed withtpeiyraepaad,eafadr 2veek dsedin®tobedeme 30.

Experimepnt 6 (conparative) 3 reh 200 18 5000 kg of the 49% pol ymer

U pens B 5 A PRIER A 21e" D g eonssladt dR2% by aaliene b S0L by
means Obojyffar@ediiBaht 41t &\ARH sube ure 120C) with circulation in the
course Ef 6 hours and subsequerlf'h %?ﬁtt ed with 7250 kg of Kkerosene. After
4 hours of circulation, a honbgeneous suspension is obtained. After 5

stoggge at . 25C tf.a;] 2 days, this suspension exhibits approx. 8% by vol une of
a tt HP%WBE@ ich is enriched with polyner and, after a week, begins to

- become 768@R§ of PolyiferUEPahdrePONY @ﬂsbl¥mt=} £h ét"t@m‘ﬁ:%?é‘t?res‘:@ﬁ“ﬁd"ﬁ gn@’ _12% by
vol ume of polynmer sedinent and a clear supernatant. 10 Experinent 7
(ﬂ 72°C are conveyed continuously through the static mixer described in experiment 1
~ ' together with 6400 kg of kerosene (T = 55°C) over the course of 80 minutes. The
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  polymer 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 5480 kg of kerosene (T = 65°C) over the course of 90 minutes. The
mixing temperature is 67°C. The resuiting 50% suspension is homogeneous even

after storage at 40°C for two weeks.

- 30  Experiment 10
5500 kg of polymér 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




7 7680 kg of polymer E2 and 1920 kg of polyner E3 at tenperatbym ' C and
72C are conveyed continuously through the static m xer des?pihﬁazg?i&?}&o
experiment 1 together with 6400 kg of 1Rer osene (T = 55C) over the course
:of 80 mnutes. The mxing tenmperature is 64C. The resulting 60% suspensi on
is fully honbogeneous . 15 even after storage at 35C for two weeks.

Exper i mEANUERS. JOeTRPIRG (RPaTAtIe dHB6HenT RE HRSUNG5E HeauSPRNEIOB i xed at 60C

by the py, f CAIE i [k ter storage at 35C for two
weeks, ?ﬁ?‘g @useg)é'r?m on?ée@%s\rgl Eaggéggoog&%w‘}%%%ﬁz(ﬁ sedi nent, and above that
“appr ox. BEXprarimentsidre iGaSettirg mheqﬁqm@loamd of a clear phase. Experinent 9

5000 kg  of polynmer E3 and 1540 kg of polyner E4 at tenperatures of 75C and
25 55C ap &he BIXing @hparatus ohexpesment Q k@ of e anixkreiok 208 dgof ipelmen -

of o8 menued 1880RS ol B Wb Reo BTl bt Fel8Bebe R StsiR cpenei on
i s _honogemperaturpseTablf 2 eepartothegengierdQed of tHewolpeelks soR@nExpgr i ment 10

5500 kg of tool}/mar E2 (T = 94C), 3550 kg of polynmer E5 ﬂT =45C) and 1570 kg
of pol yeHiingfgmulatiogthe visua aneg At theusrl¥mer and alemtherrouseints ni xer

describ | ' g 1 i . of (T = 53C) over
t he cour%gghéo%r%@@ﬁﬁ%ﬁ%gﬁﬁggb%phé{hé?g%ﬁgrg hr%%%‘ﬁaé@z €rature is 66C.
The resulting 55% suspension is honbgeneous even after storage at 40C for
t hr eks., Expeggnments 11 to 15: Setting of the pour point In the m xing
a.ppi&aﬁ?g%z-expe Rﬁﬂ?‘ef?s%@ﬁ.“%'ﬂgfthﬁﬁﬁ%mfﬁ of 7200 kg of polymer 5
E7 and 1800 kg of polynmer E8 were m xed with 9000 kg of kerosene at

different __tenperatures. Table 2 reports the tenperatures of the polyners,

ol vent| aBxperi-esul ti ngTépkerul ati gn, TageMmi sual Tppgar anckoeof péihe |pol yner
id al sp the pour poi nts ‘
men -
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




of the fornul ati ons nmeasured. The pour point is determ ned36$da},f$g0%915. 10
Tabl e 2: Experinents for influencing the pour point Expert- ol yrmer

. TSol vent TM MJre Pour point ment 11 9pC (clear) 75C 84C -3C 12 .... 92C
(clear) 32C 61 C -3C 13 81C (opal escent) 77C 81C 0C 14 69C (opal escent)
94C 82C 3C 15 53C (cloudy) 92C 72C 18C 30 March 2007 20 Wat is clai ned
is: 1. A ddmtisnelavmedps:ocess for preparing additive m xtures for m neral
oils and nmineral oil distillates, conprising A) a cold flow inprover for
mddle distillates, and at |east one further conponent selected from B)

and C): B).a fw ¢dneihudlptodebORr prapafn@additie mdfues BmhiGe@Pbesid Whi ch
conprises mxing cold flow inprover and optionally solvent, wherein the

t enper at ure of mnalQdl distillages, comPENRE to be used is such that the viscosity
of the cold flowinprover is below 5000 nPas, by neans of a static m xer,
the tenperature of the additive mxture at the outlet of the static m xer
bei ng from)0C tooldow nprave for mbdklbadiasllaésanmbat least ohefunthés cosygonentn t he
tenperaturel\g_gf 1Ll_heé?rasddit'_\/e m xture at the outlet of the static mxer is
from 30 t toe0W rondAd )y from 50 to 85C. 3. The process as clained in

claiml apgl/ or, fthehesigimdwl idfpréi@W | Nprover conprises at |east one
copol yner of ethylene and further ethylenically unsaturated conononers. 4.

-The proce€$ asamcorgamedolventone or nore of clainms 1 to 3, wherein the flow
i nprover conprises at |east one oil-soluble polar nitrogen conmpound. 5. The
process as claimed in one or nore of clains | to 4, wherein the flow

which comprises mixing cold flow improver and optionally solvent, wherein the
temperature of the cold flow improver to be used is such that the viscosity of the cold
flow improver is below 5000 mPas, by means of a static mixer, the temperature of the

additive mixture at the outlet of the static mixer being from 0°C to 90°C.

2. The process as claimed in claim 1, wherein the temperature of the additi\?e
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 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 comptises at least one oil-soluble polar nitrogen compound.

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

improver comprises at least one alkylphenol-aldehyde resin.




s

Jinprover conprises at |east one conmb polyner. 6. The procesy \iicitedized in
one or nore of clains 1 to 5 wherein the flow inprover conprises at | east

one .al kyi phenol - al dehyde resin. 30 Mar€h 2007 21 7. The process as clai ned

:in one or nore of claims 1'to 6, wherein the flow inprover conprises at

| east one poﬁgoxyalkylene derivative. 8. The process as clained in one or
nore of 7cl ai HHe Precess a em%'&wprmre@fmﬁyﬂé\ﬁeﬁo@dnlmrege&reaﬂowast one

oIeflnH.%% T nore of clainse 1 to
8, wherein kre\éﬂ&f)mgﬁfes %fl)c?gr%f) ?’@%@%Wgﬁg qeg%gnfe groups consi sting of
fromfrom2 to 200 mxing elenments is used. 10 10. The process as clai ned
in one.or m)eof clains 1. to'9, wherein the mxer ff hasarelatlve m xer

| ength 8/ D of "¢ PERRESS@Es Aaimethibreng of paraof claiger tant vihersinthe fla aneter of
thegnx; o%@u“c?om ﬁsé]slatTIBE r%S%?macﬁ;l)%lf gied in one or nore of clains 1 to

wher ressure ro m Xing zone is |less than 10 bar.
12 The process as clainmed in one or nore of clains 1 to 11, wherein the
mxing . time_is less than 60 s. 20 13. The process as clainmed in one or

more of ¢l ai hRS Rraa§s &S GipiEiad i nfeckmome of Piains Agedy stheseinn helicala
ter pol ViBor falffa h@earélgh{e?@%dyé g&@éﬁw}ﬁ ifdi?28-2bo rlhgur}él mol % in

parti cul ar eononanoat € or- of

neodec agloatents sneseldc om 3.5 to 20 m)l % in particular from8 to 15 nol % of

Vi gbl 25 acetate, and the total conononmer content is between 8 and 21 nol %
erably between 12 and 18 nol % 14. The process as clained in one or

m)r e ofygl aifme érdc@séﬁs SR8l in cﬁ-{%eoﬁﬂbi% o¥ J:lﬁif‘h%'ir% QV GhefSARAL FHiRed

“terpolyner whic apart trom ethylene and
( - 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 the 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 vinyl
- 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 con_tains from 0.5 to 10 mol% of olefins seiected_ from
the group consisting of propene, butene, isobuftylene, hexene, 4-methylpentene,

octene, diisobutylene and/or norbornene.




* 30 18 nol % of vinyl esters, also contains fromO0.5 to 10 ”‘%B%Ié?{;h%(?ffi ns
-* selected from the group consisting ofszgropene, but ene, isobutylene,

hexene, 4-nethyl pentene, octene, dili utyl ene and/ or norbornene. 30 March
.3 2007 22 15. An additive m xture prepared according to the process as
claimed in one or nore of clainmns 1 to 14. 16. A fuel oil prepared

accor di A§. t oAntasidiivecebduspieparetbaceardingsodhe poecesstas glaihed frsone oo 14.
more of claims 1 to 14.

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