G aft polyneré'%nd their use as lubricant additives 5 The i nventtGa~

rel'ates 'to graft polymers obtained from macr onmononmer s and whi ch gmyg be
used as | ubricant additives with a viscosity index inproving and
di-spersing action. 10 Prior art conb polymers which are used, for |
exanpl e, as pol ymeric stabilisers in enul sions, have been known for
.sonme time (cf. G Allen, J.C Bevington, Cenprehensive Pol ymer Sci ence
- Vol . 4, pg. 248 - 250, Perganon Press 1989). 15 Such conb
" polymers nmay be obtained by the radically initiated copol ynerisation
of macronononers with (chemcally different) conononers. US-A
5, 254, 632 di scl oses a.rel atively sinple nethod for preparing, 20
sui t abl e macr onpbnont§ PRt e CrrEto BEvEE- (2 PG LVE

polymerised in the presence of a hydrox gr oup- cont ai ni ng -sul phur

regul ator, and thed esdmilon relatRkd®Xy¥ragEopB:{fEpLNaLEL RO YALEY!
t led™wWth thyl net o form

(nmeth)acrylates are ransesterif acrylate
25 pol y( met h) FECFOROBIRELSo Ao MBS Ph BV nBeavfgthaer jybyicant  terninal’
group. The US paigaitivélssaridihsel adesoiltyStinGbx improvehgvand |iterature

references in whi Lnt.er alija, vari ous net hods of preparing
macr onononer s argﬁgpeféﬁﬁgy§qﬁ§8§? 30 The conb pol ymers obt ai nabl e by
t he above net hods may be used for a nunber of different applications.

Due to 10 t heiprigr YeitUicRnb PHlyme#se whd cBNHlrel (15885 ESrObxample, as
particular interest. However, the Structural _feature t

5 0 _no
necessarily sugg@S YTt S FHR Shferd SBUMLELEES. ﬁavepﬁ???cﬁ?%??yfor
sui tabl e as vi scesntey tHimdex(dftipGveélden, J.C. Bevington, Comprehensive

Polymer Science Vol. 4, pg. 248 - 250, Pergamon Press
1989) .

15 .
Such comb polymers may be obtained by the radically
initiated copolymerisation of macromonomers with
(chemically different) comonomers. US-A 5,254,632
discloses a relatively simple method for preparing

20 suitable macromonomers in which (meth)acrylic acid
esters are polymerised in the presence of a hydroxy
group-containing sulphur regulator, and the resultant
hydroxyl group-terminated polyalkyl (meth)acrylates are
transesterified wWith methyl methacrylate to form

25 poly (meth) acrylate macromonomers having a methacfyloyl
terminal group. The US patent- also discloses a list of
relevant literature references in which, inter élfa,
various methods of preparing macromonomers are
described.

30
The comb polymers obtainable hy the above methods may be
used for a number of different applications. Due to
their structures, their use as emulsifiers is of
particular interest. ~However, the structural features

35 do not necessarily suggest that such copolymers would be
particularly suitable as viscosity index improvers
(VI-improvers) in lubricating oils. There is, however,
a clear need for effective VI-improvers as lubricant



(VI-inmprovers) in lubricating oils. There is, however, a clear need
for effective VI-inprovers as |ubricant:

- 2- additives, especially for those which al so have a di spersive
action. It has now been found that the |ubricant additives 5
according to the invention, which are based on certain. conb pol ymers,
:are especially suitable for use in | ub2i cant technol ogy. Thus the

i nvention relates ta. . | ubri cant oi|l additives conprising graft

pol ymers PFP as 2dditiyes. sspacigldyefos. thrseghhirhpsl§aehavara

synt hesi sed 10 difspeEmsioley @deylontet hacryl at e macr onononers (A), which are
copolynerised in a carrier nmedium TMw th al kyl (meth)acrylic acid
esters conprising C6-C30-al kyl groups .;éwﬁ), wi th non-functionalised
conononers (B) seitedasy now beepy Sigunde thasupheodpbricagtapdgitivwesh)acrylic
a;:i d 15 &St er L ading e %rihv@hl ; ?%ri'b]:r,a'whibh@l%@lépﬁalséa)’!taﬁn@eﬁ@ﬂiﬁ' kyl |
styrenes conprisin err]-Clerr]-a r S,.a in esters, an
with functionalisé g%ﬁﬁﬁbﬁ%%% = §5¥§fﬁ§8ﬂgrgﬁﬁgﬁ8¥e for BPGup™conpri si ng’
(met h)acrylic acilahgsiteans;, technologyt.h) Sbugl &iedésventdionnyelhtesr boycl es.
20 Nor rral | muﬁﬁ%aq&rrmrlergdﬁiftrﬁ@sw@bﬁgﬂ@&ngr a&afeobw?fnérs pp BHEP
are synthesised are present in the follow ng wei ght ratl os: ?sgm(ﬁ
the parts general{y PRRYIRG agentsys The,gradfpRet¥mereapre spnthegiged,

al kyl (et h)iacr yl ifiraacipblaailans- heathag rgd-a€30magdowbnomerps (), whidyPhre O

. 0 i , . - i 0
f uggt }Nt).nzfl) I sed co&) nofr}}éﬁ%gf(%%lzl%%d c%%%g'vt%. % reé&(l%) ™ %Fﬁhgg%&}e/? ?23
enbodi ment of the(mahlmdmAiq mcid esteqsy gomprdsandt Fe- Groakilkydl greupsPFP
may be schematicajdMa), with non-functionalised comonomers (B) selected
from the group comprising alkyl (meth)acrylic acid
15 esters comprising C;-Cs-alkyl groups, styrene and alkyl
styrenes comprising C,-C4-alkyl groups, and vinyl esters,
and with functionalised comonomers (C) selected from the
group comprising (meth)acrylic acid esters,
(meth)acrylamides and vinyl heterocycles.

20
Normally, the components from which the graft polymers
PFP are synthesised are present in the following weight
ratios: (sum of the parts generally = 100 wt.%)

25 macromonomers (A) = 10 - 90 wt.%, : - -
alkyl (meth)acrylic acid esters-having Cg-Cip-alkyl groups
(AMA) = 0 - 90 wt.%, -
non-functionalised comonomers (B) = 0 - 60 wt.% and
functionalised comonomers (C) = 0 - 40 wt.%.

30

In a preferred embodiment of the invention, the
structure of the graft polymers PFP may be schematically
illustrated by the following formula I,

" 35



P

illustrated by the followng fornmula I, 35

£3- lerr]. 15 wher ei n X denotes a bival ent
_ group, Rl err] denotes -H or -CHerr], Rlerr] denotes -H or
-CH err], 20 Rlerr] denotes -H or -CHerr], n==6to 30, m= 6
to 30, p = average pol ynerisation degree of the macronononers (A,
25 (-co- is the standard abbreviati on-oB “copol yneri sed wth").
b e
5 CHy — C —4—co CHZ_——-cl: co — (B) ~— co =~ (C) —
o = é 0 = ?
o
o OCpHom-1
b ?'2
10 X CH2"'—'C H
s P
o = CI
OCpH2n-1
15
wherein

X denotes a bivalent group,
R, denotes -H or -CHj,
R, denotes -H or -CHj,

20 R; denotes -H or -CHj;,

n =6 to 30,
m = 6 to 30,
P = average polymerisation degree of the macromonomers
(a), ' '
25 (-co- is the standard abbreviation of "copolymerised

‘with") . - : T

When preparing graft polymers PFP, macromonomers of
formula II are preferably used:

30
--.Fl N “
N 1
IO_X CHZ—C H (II)
Va4
o p
35 °0=¢

OCnH2n+1



When preparing graft polyners PFP, nmacronononers of formula Il are

10

15

20

preferably used: 30 J[err] -4-
wherein X denotes a bival ent group, Rlerr] denotes -H or
-CHerr], Rlerr] denotes -H or -CHerr], 5 n==6rto 30 ' p =
average pol ynerisation degree of the nmacronononers. Here, pis
preferably such that the nol ecular weight - 4 - average Merr] of the
-macromononers of forrmula Il is within 10 the range 1,000 to 100, 000. .
Preferably, the BIVE%HH group Xis an at least 2 and up to

30- nenber ed X Mehooss orbiotedient gresgy,ably with a -S- bridge directl
adj acent to the I i1st optionally up . to 9 carbon
atons of the chaﬁg ¥E§kbe suﬁgtfiugﬁg by 15 oxygens in ether |inkage.
Furthernore, in ﬁhe@$QQﬂ§SXrH or -Ciige chain may also be interrupted by
functional @goupsn = 6 t®f3dornul a [err] wher ei n
o] o onl " 999! LRl & B0 A RN deghe’ of the FACZOMoAORLRS

Here, p is preferably such that the molecular weight
average M, of the macromonomers of formula II is within
the range 1,000 to 100,000. Preferably, the bivalent
group X is an at least 2 and up to 30-membered
hydrocarbon chain, preferably with a -S- bridge directly
adjacent to the polymer part of I, whilst optionaktly up
to 9 carbon atoms of the chain may be substituted by
oxygens in ether linkage. Furthermore, in the group X,
the chain may also be interrupted by functional groups
of formula

0] o] 0 Rg Rg O
il ] ] | ]
-C-0-;-0-C-;-C=-N=; =N - -

" wherein Ry is hydrogen or an alkyl group having 1 to 8

25

30

carbon atoms or & phenyl group.

The alkyl (meth)acrylates AMA may generally be expressed
by formila III

R’ O

v III
CH, = C - COCpHan+1

wherein
R'1l denotes H or CH;, and

'n =6 to 30

35

The comonomers (B) normally correspond to formula IV

y

a



3

The al kyl (nmeth)acryl ates AVA may general |y be expressed ~by formul a

Tl [err] wher ei n R[err]
denotes H or CH3, and n=6to 30 35 The conononers (B)
normal Iy correspond to formula IV
- 5- [err] wherein 5 Rlerr], denotes H or
CHerr], and Rlerr] denotes Clerr]-€[err]-alkyl, preferably
Cerr]-Cerr]-alkyl, or to formula V [err]
wher ei n R'[err] denotes H orRCHPrr], and 15 Rlerr] denotes H or
Cerr]-Cerr]-alkyl, CHp #ocforaulaoky IV
wherein
5 R"; denotes H or CH,;, and

R; denotes C;-Cs-alkyl, preferably Cl—C4-alkyi,

or to formula V

11
10 Ill‘l Ry
wherein :
R"; denotes H or CH;, and
15 R, denotes H or C,-C4-alkyl,
or to formula VI
H (0]
: 1 f
20 CHy; = C - 0 - C - Rg VI
wherein
Rs denotes Cl'cll"alle.
25 The comonomers of formula IV include, for examplé, -

vinylacetate, vinylpropionate, -vinyliscbutyrate, vifyl-
2-ethylhexoate and vinylesters of coconut oil fatty
acids or of Cjo-oxo acids (cf. Kirk-Othmer, 3rd. Ed.,
Vol. 4, 863 - 871, J. Wiley 1978).

30
A preferred comonomer of formula IV is methyl
methacrylate (monomer IV-a).
The functionalised, especially dispersively active

35 comonomers (C) (which are not identical with the above

comonomers) may, preferably, be expressed by formula VII



[err] ' wherein ~Rlerr] denotes Clerr]-Cerr]-alkyl. 25

The ‘conononer s of form e, for exanple, vi nyl acet at e,
V|nylprop|onate -V|nyI|sobut /rat e & - vinyl - 2- et hyl he ‘§ BEEN
vinyl esters of cqp;@smttl-bs F ed acids or of Clerr]-lo % Sf

Ki rk- Ot hmer, 3rd. 4, 863 - 871, J. Wley 1978). REBLA A
preferred connnone V Is methyl- ¢ - nethacrylate (nononer

| V-a). The'. nctlonallsed especi al 'y dispersively active 35
conmononers (C) (which ‘are not |dent|cak1 tb t he above cononomners)
may, preferably, be expressed by orrru%g -6- vyIT

[err] wherein R err] den6t'es™h r ogén oanethyI R err] denotes
-OR[err] or -NRerr]R err] and wherein Rerr] denot es an al kyl group

having 2 5 t o wkrearb @1 atdem el tlydrogenbsii et BgtlDyRatddiestsds OMGR,
hydrophilic group £ sgiegt 8'5.& rmafé&%gdoaengeggr Ll Qﬂkyl oﬁédﬁ%ﬁg Zn
-NR [err]R [€érr] group, 'a®stl phoni ¢ aci & aPb

car boxam de group % 20 FQJ@O@ r?ér%@ é’@lCh is ﬁépéFe‘éyEF@ km 2h leastseng

soluble in water, 'yawprﬁhlw grout;ha eeuléeﬁeeharamweuebgrbﬂbeébﬁﬁkfgl

et her bridges or rm_nat hen or noxy. grQup o tlon Iy
substituted by a é’[éjrrrﬁxy e 2&1@7?{ @r%‘ifﬂ‘ ﬁkﬁé’?’tﬁ q?%é‘rlﬁo rp

R[err] and R [er@anhqmﬁbrhydmu@@mamldang;bhplogreuﬁ bavEngembened 6
carbon at oms; ghi Chlé@%&ﬁ}dl@%ﬂﬂéhbq_sslilﬁ%te'l'fUtSQQuBXeain water, in which

the carbon chain may be interrupted by ether bridges or
terminated by a phenyl or phenoxy. group optionally
substituted by a C;-C;,~alkyl group, and wherein ﬁf%7End
R'sg may be hydrogen or an alkyl group having 1 to 6

15 carbon atoms which may optionally be substituted by a
hydrophilic group A, or wherein R'; and R'yg, optionally
together with further nitrogen or oxygen atoms, may form
a 5- or 6-membered heterocycle, and wherein R'; and R'yg
may be hydrogen or an alkyl group having 1 to 6 carbon

20 atoms, whilst.—NR'7R'8 may optionally be quaternised, or
if R; is hydrogen, Rg may be a carboxamido group.

Preferably, the functionalised comonomers (C) are
selected from theé group comprising optionally

25 substituted (meth)acrylamide, hydroxy alkyl esters ef
(meth)acrylic acid such as 2-hydroxyethyl (meth)acrylate,
2-hydroxypropyl (meth) acrylate, amine-substituted alkyl
esters such as 2-diethylaminoethyl (meth)acrylate, 2-(1-
imidazolyl)etlyl- (meth)acrylate, 2- (4-

30 morpholinyl)ethyl (meth)acrylate, 2-
trimethylammoniumethyl (meth)acrylate salts, hydroxalkyl
substituted (meth)acrylamides such as N-(2-
hydroxyethyl) (meth)acrylamide, N-(3-hydroxy-2,2-
dimethylpropyl) (meth) acrylamide, N-

35 dimethylaminomethyl (meth)acrylamide, N-
(meth)acryloidopyrrolidon-2-, N-

(meth) acrylamidomethylpyrrolidone, N-(1-
piperidinylmethyl) - (meth)acrylamide, quaternary ammonium



15 hydrophilic group A, or wherein Rerr], Rerr], R[err] and R[err],

optionally together with further nitrogen or oxygen atons, may forma
5- or 6-nenbered heterocycle, and wherein R err], Rerr], R[err] and
R [err] nmay be hydrogen or an al kyl group having 1 to 6 carbon
atonms, whilst -NR 7R 8 may 20 optionally be quaternised, or if R7 is
hydr ogen, R8 may al so be a carboxam do-group. Preferably, the
functionalised conobnoners (C) are sel ected fromthe group.conprising

optionally 25 cﬁiﬁﬁﬁiﬂﬂdﬂ %dm%t&)ma-fmh@ﬁt@aanhMﬁmprabwI(m@shgens of
(methacrylic acld Sychhas, Ll ONGILIELIEC L ALerives ¢
D BiG as Sres

2- hydr oxypr opyl (mec[ acrytatwe, Afti e lslf:grgssaéh as
2-di et hyl ami noet hme(triétargladr%maiCEZ -methylpropane SU1Ph0n1C acid or N- :

i m dazol yl ) et hyl - |<§3}1Q1re?a (4- 30
nmor phol i nyI )ethyl rret h acer\;}I) ate,

trinmet hyl ammni u %(ﬁ’iﬁffzréfe?almtosfm“}?f&r %8 ByI'N- . substituted

(et h)acryl am desncm;ﬂ-tb]amys'b)(éa:hyl metHaohydaret HyH Momeme)a¥iIyl-ali dad N-
N- (13- hydroxy- 2, 2-

rQ 351)“;& yAGpLgm de, N 35
di et hyl am norret hyﬂyneqlﬁ acry aAr#Dde ) e

(et h) acryl oi dopyrrolidon-2- (rret h) acryl am de, N-
(met h) acryl am dorgt hepdyid Ol iglenesstNdre monomers of formula VII wherein

Sl oy T N e —

acryl am de salts,oSuf@honia ECIA)Meri vati ves such as 2-
(et h) acryl am do- 2- et hyl pr opane sul phonic acid or N

(rmeth)acryloylurea. 5 Particularly preferred mononers are 2-(N-_-
nmor phol i nyl ) et hyl - net hacrylate (= Mononer VII-a) and N
vinyl pyrrolidone (= Mongger VIII-a). O special interest are
nononer s oflg ormul a wher ei n
CH4y
O ~— CHy — }._. — '
o// 2—CHy 0 (!:H—--CHZ ORj 1
$ :
20
VII-A
25 wherein - - -

R'; denotes -H or -CHj,

k = 5 to 100,

i =0 to 100,

R,; denotes C,H,,,1, branched or unbranched, or an
30 bptionally substituted phenol, and

n =1 to 22.

Comonomers of formula VII-A in which R,; is derived from

industrial phenols or phenol mixtures are considered to
35 be particularly suitable. 1In addition to phenol itself,

mention must be made of tert.butylphenol, octylphenol,

nonylphenol and dinonylphénol.

Furthermore, the functionalised comonomers (C) may



10 R6 is an al koxyl ated al kanol or phenyl group (conononers of
20

formula VII-A). [err]
VII-A 25 wherein R [err] denotes -H or -CH3, k =5 to 100,
i =0 to 100, Rlerr] denotes [err] branched or unbranched, or an 30
optionally substituted phenol, and n=1to 22. Comononer s of
formula VII-Ain which Rlerr] is derived frog _ I ndustrial phenols or
phenol m xtures are considered to 35 be particularly suitable. In
addition to phenolbélsedfto the gty ich gorxdullae viade of tert. butyl phenol,
octyl phenol , nonyl phenol and di nonyl phenol . Furthernore, the
functional i sed conononers (C) may
H
5 CH, = C - Ryg VIII

wherein Rjy is a 5- or 6-membered heterocycle comprising
at least one nitrogen atom. The comonomers of formula
VIII are, preferably, selected from the group comprising
10 vinylpyrrolidones such as 1-vinyl-2-pyrrolidone,
vinylimidazole, N-vinylcarbazole, N-vinylsuccinimide, N-
vinyloxazolidone, N-vinylphthalimide and vinylpyridines
such as 2-vinylpyridine. S

15 Functionalised poly (meth)acrylate macromonomers may also
be used as starting products for preparing graft
polymers (PFP). Preferably, these are macromonomers of
formula II-A

20 Ry
=\ 1‘12
—CHop — — CHy —C co = (B’)=—co— (C’)—
//o CHy — CHy — S 2 ;
6 °=¢
' OCpHan+1
25 : - -
wherein

R; denotes -H or -CHj,
30 R, denotes -H or -CHj,
n =6 to 30,

and wherein (B') denotes the same comonomers as (B), and

(C') denotes the same comonomers as (C). ' '
35

The molecular weight average (M,) of the macromonomers is.

1,000 to 100,000



- 8- bel ong.to the group of formula VIII 5

VI " wherein Rlerr] is a 5- or 6-nenbered heterocycle conprising

at | east one nitrogen atom The conononers of fornula VIIl are,
preferably, selected fromthe group conprising 10 vi nyl pyrrol i dones such
as 1-vinyl-2-pyrrolidone, vi nyl i m dazol e, N-vinyl carbazol e,

N-vi nyl succi ni m de, N vi nyl oxazol i done, 9N-vi nyl pht hal i m de and

vi nyl pyri di nes such as 2-vinyl pyridi ne. 15 Functional i sed :
pol y( et h) acryl at @heacrasmamsmanenrdyl -3 say comprdsgstleafodlawinggweightct s

for preparing graffatios: &Cﬁﬁﬁ@ro?f @f2Plo. -Proef eitakl yPaE:EQSSEaf:émonomer

macr onononer s of fmnmall wherein
R[err] denotes -H & - &edd [fﬁrégsr]"fde‘ﬁot)eg R PO WEp&r ] n
6 to 30, and mhereln (B') denotes the sane conononers as (B), and

(C') denotes d he §$ﬁ?ﬁ§9ﬁ§%ﬁ%ﬁfdoﬁgFggheég%t 1nveﬁ£ﬁ%n”ﬂ£§cﬁgértﬂ@'ght

average (Merr])
process for preparing macromonomers of general formula

II
10 c——c—-—o—X——-(CHZ""C"*p H
& U =0
CHy 0 ? = II
OCpnH2n+1

wherein R, and R, denote hydrogen or methyl
15 X denotes a bivalent group and
n is an integer of 5 to 30, with the proviso
that p is such that the molecular weight M of
the macromonomers II is within the range of
1,000 to 100,000 g/mol,

20
according to DE-A 41 21 811 or US-A 5,254,632, in which
monomeric esters of formula IX

25 ' Ry . .

1 .-
CH, = C - COOR;, . IX - "

wherein R;, is an alkyl group having 1 to 8 carbon atoms,
30 are transesterified with a hydroxyl group-terminated '
polyalkylmethacrylate of formula X

%2
HO — X ——CHy — C —¥p’ H X
35 ¢=o0

1
OCnpH2n+1



1,000 to 100, 000 ' - 9- The
macr onononer |1-A nmay conprise the follomﬁng wei ght rati os: parts of
AVA 0 - 90 wt.% parts of conononer (B') O0- 40 wt.% parts of (C) O
to 100 wm. % 5 Advant ageously, the present invention may use the
process for preparing macrononomers of general fornula [

Terr] wherein R err] and Rl err} n@nﬂte hydr ogen or nethyl 15
X denotes a bival ent group and is an integer of 5 to 30,
with the proviso wherein X, R, and phhavg F§esééﬁvﬁh§§aﬂh@9ﬂnl%%Eﬂaﬁhﬁelght
M of provmds\ecm NS R spdrids T ot Ialfmeﬁ:heléaoageogg the
1,000 to 100, 000 acear -
5,254, 632, in o 24 ho1 Three o BEER Pdeafodlind, 4 formitadr.
[err]

5 The compounds of formula X are obtainable by_the

preferred methods of preparing macromonomers. Here, the
monomers or monomer mixtures of (meth)acrylate esters
are polymerised in the presence of an OH-functionalised
regulator, preferably a sulphur regulator, for example

10 in the presence of 2-mercaptoethanol (cf. US-A
5,254,632). 1In the latter case, X denotes the structure
- (CH,) ,S-. However, other prior art methods may also be
used successfully, which are suitable for preparih§~é
PAMA-macromonomer with the same monomer composition

15 exhibiting relatively high functionality on a terminal
polymerisable (activated) double bond (cf. EP 261 .942).

Of special significance are macromonomers (A)
'synthesised from (meth)acrylic acid esters of

20 commercially available mixtures of alcohols in the
claimed C4-C;y region, more particularly within the
region of average C-numbers of about 10 to about 20,
especially also within the region of about 12 to 18,
more particularly within the region of 12.2 to 15.

25 These include, for example, the (meth)acrylic acid -
esters of a mixture of C;;-C;g-alcohols having an avérage
C-number of 13.2 to 13.8 (commercial product DOBANOL 25L
made by Shell AG).

30 The carrier medium TM for the graft polymers PFP may,
preferably, be inert, preferably lipophilic, solvents of
the kind normally employed in additive technology,
especially mineral oils e.g. of the SN100 type such as
Shell SM 920, or gas oils such as Shell GO07.

35
The preparation of the macromonomers may be carried out
in analogous processes to those of US-A 5,254,632 or
according to DE-A-23 18 809; W. Radke, A.H.E. Miller,



wherein R12 is an al kyl group having 1 to 8 carbon atons, 30 are
transesterified wth a hydroxyl group-term nated _

pol yal kyl net hacryl ate of formula X - [err]
- 10 - wherein X, R err] and n have the above neanings, with the:
proviso that p' corresponds to p after cleavage of the al cohol
HOR[err] to formthe conpound of formula I4.11 -5 - The conpounds of
formul a X are obtai nable by the preferred methods of preparing
macr ononomers. HEAEY  Rrepr. (Amnéiems SocnoRdNer Ppilytur €henf 32 (1)

(meth)acryl ate esteyis and H. HadIPHR GG irﬁ.tbeliaw?eﬂ%ﬁgf- 2ha
CH-functlonallse%1 r.e ul%%g{,spreferably a suIEhur re9 ator, for
exanpl e 10 in qﬁ?ﬁﬁﬁ%ﬂﬁ%ﬁ? UNG&T, c SPEGBPRENYPTLRR. 1867 A

5,254,632). In the latter case, X denotes the structure

-(CH err r]S ' met hods may al so be used
s&ccgssft?{$% &hﬁgﬁﬁgﬁgxgtFF%%?ﬁkF%%k%%egébYng a PAMA- macr ononomner

wi th the sane nononer conposition 15 exhibiting relatively high
functionality on -aH®igarialy the hyR@loxyar k;&_@bbecbﬁﬁhiﬁ%@dfiggiﬂ%@a&%”d
(cf. EP 261 942). O special significance are macrononomners™(A)
synt hesised from (nmeth)acrylic acid esters of 20 commercially avail abl e

m xtures of al codolwiytunehef alkyldmeitimdcegladesr aYhontogethepawithubarly

withintheip  ofQGHANA AMYAISGIIAFRS sueh 800KErLOpE8eARME 20
especially al so V\€ hin the redi on of about 12 to 18 nor e
¢

particularly wt e I -&yivdn HoPaged opg ths mogomersy e géveRCRE R, Rbde)

exanpl e, the (netdyecradvantagjedusly, idgtrodscell anfbXhUe8iehble reaction

qerr]-Cerr]-al %esl %lep%sa% %\fﬁ*re%g%ecked flask equipped witH S
.heater, stirring device, internal thermometer, gas-feed

15 device and reflux cooler in e.g. 10 times the amount of
carrier medium TM, and the mixture is heated while
introducing such an inert gas such as nitrogen, for
example to 95°C. The initiator is then added, for
example a conventional per-compound such as a perester,

20 e.g. tert.butylper-2-ethylhexanoate, and the AMA monomer
is then added by metering, preferably mixed with a
further initiator (about 0.4 wt.% of initiator based on
the monomers, given as a guide) over about 3.5 hours.
After the end of the feed, at certain intervals, e.g.

25 after every 2.5 and 5 hours about half the amount of
initiator is, advantageously, added and, the mixtuté is
maintained over a longer period, for example 12 hours,
at 95°C. Thereupon, it is suitably diluted with the
carrier medium TM.

30
- Transesterification
A mixture of the hydroxyl group-containing primary
product and methyl (meth)acrylate (in a weight ratio of -
35, about 4.3 : 3, given as a guide), preferably in

combination with at least one known polymerisation
inhibitor e.g:. hydroquinone monomethyl ether and a’
stabiliser, for example of the HALS-type e.g. 4-hydroxy-



G nunber of 13.2 to 13.8 (commercial product DOBANCGL 25L made by
Shel |l AG). 30 The carrier medium TM for the graft polyners PFP may,

preferably, be inert, preferably lipophilic, solvents of t he kind
normal Iy enpl oyed in . additive technol ogy, especially mneral oils
e.g. of the SN10O type such as Shell SM 920, or gas oils such as
Shell &7. 35 The preparation of the~ nﬁ%rbnnnoners may be carrled out
i n anal ogous proc sse o _those of US: b4 632 ar accordin

DE- A- 23 18 809; éké t%?ﬁ‘?“ﬂl&ﬂ”eﬁ?en‘g “oxide are ig rﬁduﬁFg i

(Am Chem Soc. Ethe Vsligin abeny s 3Rf19) a suitakd@ rmattHonRyesisePurt ggam
Th. Vol ker, Acrylg anflhrea- ne%%}?f&éﬂléﬁﬁfbégh”uﬁﬂh ﬁgﬁﬂeﬁqe%tYQEHﬁg 1967.

5 Prepari ng et SNBAGHET repari n the Aydroxyl .gr oup
contai ning first Se¥gee, 1ntern¢4n$a%%m@m%ﬁeEmIaﬂR edvp,

Eogetther1 \(,)VI fm? ei é@olum| ﬁ@ﬁhaa m@g@mtds:egwmmlmhraqmummﬂmogumnol
abou % bas n the, nonomer
|ﬁP oaﬁgeﬂlFﬁPﬁe 1§u€?a gﬁqk §*ﬁ&£é¥3 to refl%&ﬁngh

advant ageousl vy, | '@ Teacti on as a
t hr ee- necked fl| askhégei ppedingt 4ir throughebt er H@telrrtafn?@meW@e isj nt er nal

thernoneter, gas- Eﬁsécééd todsél eseaeﬁaﬁgéé%rﬁma{ﬂon rbdihgﬂ)nelﬂ ti pegethe
anount of carftier |un1TNk dht e mxture i s heat ile
i ntroduci ng such QnCFFEPPngB§°§8 ign hat Rgeh tiapsesterl e t

95[err] C. The i ni tirahsestertienaalidedcatalyst, preﬁﬁmqﬂkyea(mﬁbhiwm onal
Pper - conpound SUChcgﬁpguﬁgrgﬁEﬁras lithium methoxide (about 0.1% based on
the methylmethacrylate, given as a guide) is added, and
the refluxing is further maintained until the bo{Liﬁg
temperature decreases to about 65 to 68°C. Further
15 methanol-rich distillate is then removed until the
increase in boiling temperature, e.g. to about 100°C,
shows that the reaction has largely taken place. After
distilling further distillate (at 100°C), the
preparation mixture is cooled to ambient temperature and
20 filtered. Preferably, the excess methyl ester is
removed on the vacuum rotation evaporator. The
macromonomers A obtained are dissolved in the carrier
medium TM.

25 Preparing a high molecular weight graft polymer PFP-
The macromonomers A, preferably obtained as described
above, the AMA wmonomers and optionally the comonomer B
are mixed in the required ratio. Carrier medium TM is

30 added to the mixture. A small proportion of the
mixture, for example 6.5 wt.% in about 10 times the
amount of carrier medium, is used in an apparatus for
preparing the hydroxyl group-containing primary product
and heated to an elevated temperature (82°C as a_guideY,

35 under an inert gas such as nitrogen. After adding a
radical initiator to the preparation mixture, the
further monomer mixture and the initiator are preferably
pumped in continupusly, over a certain time e.g. 3.5



20 e.g. tert.butyl per-2-ethyl hexanoate, and the AMA nononer S

t hen added by netering, preferably mixed with a further initiator
(about 0.4 wt.%of initiator based on t he nononers, given as a guide)
over about 3.5 hours. . After the end of the feed, at certain
intervals, e.g. 25 after every 2.5 and 5 hours about hal f the amount of -
initiator is, advantageously added and t he ﬁlxture IS mai nt ai ned
over a |onger per

for exanple.1l2 hou 95 err] hereu on
E s sutably i POPSE - AR CERoa L8AgBE IRt ervak @t iR S of ch
Transesterificati eng. 12 hougspi fugtbeof inhelayor ougllacyiemmmbriteaimmm
primry Pr ogdugle+ae TRE BYL( HSﬁPéaCéY%;atéf RS, Vﬂ GHH dieddte Pl 35

about 4.3 : 3, given as a guide), preferab nbi nation wth at

| east one known pGF?‘P@Ir@é‘F@or(a out 82 {fh pi t"("ﬂe é“‘d‘t”rﬁ?dr“ﬁq&hr%‘né%ﬁ‘@%é’t hyl
et her and a 5 ddtlaltield d§r adﬁangexharpberﬁier hreedtiAkrfs- T pée 83 9. tat-dnydr oxy-

- 12 - g_%r%&55gg% y'BLpSBiﬁEQS -oxide are introduced in
wmmnsp

t he usual to & sui bIe reaction vessel e.g. a 6 1

t hree-neck flask equi pped with heater, stirring devi ce, internal
thernoneter, air ipHepfardng ga@ﬁgge551vegylgaﬁlv@tébﬁbr pr-control | ed
vapour-lnlet pi pe, and the mxture Is then suitably heated to

ref | uxi ng whil e passing air through it. Hereinafter, MVA is

expected toipe tha meanrsssnemercdt, i shicbnpoatarablytlhas a lowecendlacular
proporti on has bega{giansqyl Giickiflced t8 et{xéfaﬁ@ﬁt&é'ié&éé'fdbbcat al yst,

preferably a |lithium npound such hi um_ et hoxi de out ' 1@6
based on th HﬁHQﬁﬁ%ﬁﬁﬂﬁé@ﬁ&ﬂaﬁemoﬁpméﬁ Gs BreteERYyLlY stegride

the refluxing is faumdigiaminmt assp@@muuyl at BelpRuti ﬁ@gulatortﬁmﬁi@tm.rﬁ
decreases to about 65 Eq;ﬁgesg %rnr ]tge El%%&‘oﬁgn t%ers/tggﬁ&ﬂgn% rélvexgl Sé' |late

i s then renoved urt ql
15 guide) are introduced to the above apparatus, and the

mixture is heated, e.g. to 100°C, under an inert gas
such as nitrogen, and initiator of e.g. the above kind
is added in amounts of about 0.8 wt.%. At intervals of
a few hours e.g. after 3 and 7 hours, further initiator

20 is suitably added, in batches of about 1/5 of the amount
already added, and the mixture is further maintained at
an elevated temperature, e.g. at 100°C, over a longer
period of time, for example 12 hours.

25 Further advantageous variants of the preparation5precess

may be deduced from the Examples.
The graft polymers PFP are noted for having an excellent
activity as viscosity index improving agents. The

30 improved viscosity-temperature characteristics may be
demonstrated on model formulations by way of viscosity
measurements. The excellent dispersing action according
to the invention is also of special importance. The
.highly advantageous dispersive effectiveness is . )

35 demonstrated, for example, by the results of laboratory
tests.

The following Examples are non-limiting illustrations of



increase in boiling tenperature, e.g. to about 100[err]C, shows that -

the reaction has |argely taken place. After distilling further
distillate (at 100[err]C), the preparation mxture is cooled to
anbi ent tenperature and 20 filtered. Preferably, the excess nethyl
ester is removed on the vacuumrotation evaporator. The .
- macronononers A obtained are dissolved in-th® carrier medi um T™M 25
“Preparing a high_nol ecul ar, wei ght graft polyner PFP- The

macr onononers A, SBF eFRYSBEIOR bt al e AUV SEAREELY 18 defsyminede ava
nononers and optacoatrdingheo cRSTMAet4®B The mwrylanmiwedgyhitn itshdetegwinhed

ratio. Carrier i ] . 1 €.0red I portion
of . the i iy g ek SLobion GUREC i (R0 usihe B andlid

anount of carri ePMRdieh HEsFudrrk retarphpdiratiionesiia of Podyegaring the
hydroxyl greup-copiehdéng Rrgimedr@durdl. 10, m@nd theatied o amiehevat ed

B 10, pd
i {rogen. A ter Al ng She 208 Whot ¥ dpseq T e e SR, aedt om

m xture, the 920further nmononer nmixture and the initiator are preferably
punped in continuously, over a certain tine e.g. 3.5
- 13 - hours. After a |lopger interval at the end of the feed,

e.g. 12 hours, forEnErCPRRERALHYL QL dRRSIGRF 1KLY Gty (Shed%ct for a few
hours, e.g108 hostabihitpnirndexptPeiST is ¢amperdtaute JedomdindPfter mjsGM DThe
m xture i s then } a?{g 5 di luted by adding the carrier nmedium TM (e.g.
to an appr oxI nate y'4B% sol ution). Preparing a dispersively

active conmb pol yner



10 A macronmononer A, which preferably has a | ower nol ecul ar wei ght,
I s*introduced together with at | east one di spersively active nononer
C, preferably together with a regul ator, especially a sul phur

regul ator (about 0.1 W . % based on the nacronononers/ nononers, given
as a 15 gui de) are introduced to the above apparatus, and the

m xture is heated, e.g. to 100[err]C, under_afisinert gas such as
nitrogen, and initiator of e.g. the above kind i s added in anounts of
about 0.8 wt.% AtExatpteal s of a few hours e.g. after 3 and 7 hours,
further initiator 20 Is suitably added, in batches of about 1/5 of the
anount al ready added, and the m xture is further maintai ned at

an el evat ed tenper%?%?%rl@gg“a%ﬁomwnﬁlfﬁ@ over a | onger period of
time, for exanple 12 hours. 25 Furt her advantageous variants. of the
preparation péocegi may be deduced fromthe Exanpl es. The
graft polyners PF ate noted for havi ng an excel | ent activity as
viscosity index i nprepaninggenPAMA Thec3gnononemr dved ¥Ps0B08iLty-t enperature
characteristics nmay be denonstrated on nodel fornulations by way of
Vi scosity neasurenents The excel | ent dlsper5|n action accordi ng

to the invention i® aIsBr%PaEﬁ%%l%PelﬁﬁﬁW%¥%1 Qi-sphstituted, phgse

advant ageous dlsper5|ve effectiveness is 35 denonstrated, for exanple,

by the re_sul%g of %\I us éyis' Jf‘epél?éé Sfrom 1,170 Bq%f( Q:lﬂeo\ﬁ{er&glagxr%qgltgss

are non-limtTing i |ons -
14 - t he |nv@ﬁtaomlth§ea@fUéh Ql@@d&ﬁ@@lﬁs(ﬂﬁp@ﬂﬂtnB@BANOL 3B6bor di ng

to ASTM D 445. ThensgkapyWeiight. AG) d&&@rmnﬁ of 2 -ieriafft RLHAMIION 14.4
Enggg?ggga?ghgf(ggczHESIQgsségﬂogég mlxture ané 130 gléf rkN'etoi Lafe
introduced into a 4 1 three-necked flask equipped with
15 oil bath heater, internal thermometer, N, transfer pipe
and reflux cooier, and the mixture is heated to 95°C.
After adding 1.18 g tert.-butylper-2-ethylhexanoate as
initiator, a mixture of 1,167.3 g of C;;_;g-methacrylates
and 3.5 g of initiator is uniformly added by metering
20 via a pump, within 3.5 hours. 2.5 and 5 hours after the
feed has finished, 2.34 g of tert.-butylper-2-
ethylhexanoate is added and the mixture is maintained at
95°C for a further 12 hours. The mixture is then
diluted with 497.2 g of 100 N-oil. The actual wviscosity
25 is determined at KV100 = 77.6 cSt. The molecular weight
is determined by SEC, M, = 19,000 g/mol. - T

b) Transesterification

30 A mixture of 1,760.4 g of the product from a), 1,260 g

' of methyl methacrylate, 0.06 g of 4-hydroxy-2,2,6,6-
tetramethylpiperidin-1-oxide and 0.23 g of hydrogquinone
monomethyl ether are introduced to a 6 1 three-necked
flask equipped with electric heating mantle, sabre

35 ' stirrer, internal thermometer, air inlet pipe and packed
column with regulator- controlled steam distributor.
After removal of 118 g of distillate, 1.15 g of 11th1um
methoxide is added and refuxed until the boiling



5 Science & Engineering, Vol. 10, pg. 1 - 19, J. Wley 1987). The

I00 N-oil used in the Exanples is a shell SM 920. The
determ nation of the shear stability (shear 10 stability index) PSSl is
carried out according to ASTM D 2603 ref. B

- 15 - Exanpl es .Preparing macronmononers A 5 A-1
Preparing a PAMA-macronononer, Merr] = 19, dco.- a) Preparing the
primary OH substituted phase ure i r red from1,170 g of
the nethacryl at ed®™® pera'%é‘freadrﬁc)?fa&rs?sofmc?ér FP- é:?e(f?r ‘ﬁjj‘r

DOBANCL 25L dumddﬂay:@HEISL tAGp8afd dbodt gibfgR- mr@mmmm 14. 4

g of this MONOMEyilsx lel}fie% 40 knt0Bob 2hl géﬁﬁeﬁaturé nEEofygad into

a4 1 three- necked f eater, I nternal
thermoneter, N2 drdisede 't the mixGurer hag Laxgely HRAACERR- miAEte® is

heated to 95{errhﬁstllllngﬁdﬂﬁ’aadﬁtm@e& 2809g of distillate at 100°C

d to oslerr} 1,167. 3
T S Wiy S g Rl

added by neteri ngem:erat\n::aa &nsu il 1 beirer; ﬁhxogghoar seltz Bsaadfslbenrs

after the fiegdMamdiiniithed cdedd .9 Qhetékbesguh¥kﬁ§i ®wethacrylate
et hyl hexanoate i s added a t he nlxture I S _mai nt ai ned 95[err] C for
G further 12 hours “RRPYRG @Y F% veruym Folatlon SVépdrator.

"10 Yield: 1750 g of oil solution of the macromonomer A-1.

A-2
Preparing a PAMA-macromonomer My = 5500 =

15 a) Preparing the primary OH-substituted phase

The same apparatus is used as under A-1 (a). The
following is introduced to a 6 1 flask; 1,396 g of 100
N-o0il, 155.1 g of methacrylates of a mixture of C;;-Ciq
20 alkanols (product DOBANOL 25L) and 4.65 g of 2-
mercaptoethanol are heated to 110°C under nitrogen.
After adding 1.65 g of tert-butylper-2-ethylhexanoate, a
mixture of 2,448.9 g of the same methacrylates, 75.3 g
of 2-mercaptoethanol and 24.5 g of tert.-butylper-2-
25 ethylhexanoate are continuously pumped in within- 3.5
-hours. 45 minutes and 90 minutes after the -feed ha§
ended, 5.2 g of initiator is added and the preparation
mixture is maintained at 100°C for a further 2 hours.
The resultant product exhibits a viscosity of 20.9 cSt
30 at 100°C. )
Yield: 4,038 g. o
Actual viscosity KV 100 = 20.9 cSt
Molar weight (SEC) = 5,500 g/mol

35 b) The transesterification is carried out (with the same
weight ratios of the starting substances) analogously to
A-1b), but in a 10 1 three-necked flask using the entire
product of a).



diluted with 497.2 g of 100 N-oil. The actual viscosity 25 I s determ ned

at KV100 = 77.6 cSt. The nol ecul ar wei ght I s determ ned by SEC,
Merr] = 19,000 g/nol. b) Transesterification 30 A m xture
of 1,760.4 g of the product froma), 1,260 g of net hyl nethacryl ate,
0.06 g of 4-hydroxy-2, 2,6, 6- t et ranmet hyl pi peri di n-1-oxide and 0.23 g
of hydroqui none nononet hyl ether are iRAtroduced to a 6 1 three-necked
flask equi pped with_electric heating nantle, sabre 35 stirrer, internal
ther nometer, air YiRl€t 2BPPE -4nB0Pagkel the macwpqpRewgz: H-2.

regul ator-controll ed steamdi stributor. After renoval of 118 g of
distillate, 1.15A930f l'ithium met hoxi de i s added and refuxed until

t he boiling _ - 16 - .

t enper at ure decr Baeparingcsd PAMBghacrPmonqher bt Farfol720i ch - distillate
(65 to 68[egr]C, about 17 g) is then renoved until an increase in the

boi l'i ng tenperatu;e to 100Lerr$c . ind#cates that the m-xture has
| argel y reacted.® AFFEP2EINT Bhe: PFIPAEY oPP2S f urther 280 g of distillate

at 100[err]C, the preparation mxture is cooled down to anbient

temperature and &hb!ghgd LBpOUOR.E T hZeKR0 {3 h:fimp1e a-ddAYer UNdd d !
Is clear. The excess nethyr_nethacrylate | s rermoved on the “Vacuu
rotation evapor aPbr 109oN-01Y; ol 85.17900§ BRLRATTEWREAT A &F Wigdure of

Macr onbnoneo A- 1¢;;-C,¢-alk#ndls (prodi€pParoBINGL PAYA- mae omanogebsvberr] =
5500 15 a) ﬁégggﬁkggthgﬁogrgggrXngktagggéiéénéxk[¥“¥¥%Sk and'the
mixture is heated to 110°C under nitrogen. After adding
1.65 g of tert.-butylper-2-ethylhexanoate (initiator), a
mixture of 2,448.9 g of the same methacrylates, 49.0 g
15 of 2-mercaptoethanol and 24.5 g of initiator are
continuously pumped in within 3.5 hours. 45 and 90
minutes after the end of the feed 5.2 g of initiator is
added, and the pfeparation mixture is kept at 110°C for
a further 12 hours.
20 Actual viscosity KV 100 = 21 cSt
Molar weight (SEC) = 7,720 g/mol

b) Transesterification analogous to Example A-2b), yield
about 4,000 g of oil solution of the macromonomer

25 S -
A-4 - . T
Preparing a PAMA-macromonomer My = 13,600 i
a) Preparing the primary phase

30

The same apparatus. is used as for EXample A-la).
1,396 g of 100 N-o0il, 155.1 g of methacrylates of a
mixture of C;;-C;¢-alkanols (product DOBANOL 25L) as well
as 1.55 g of 2-mercaptoethanol are introduced to a 6 1
35 flask, and the mixture is heated to 110°C under
nitrogen. After adding 1.65 g tert-butylper-2-
ethylhexanoate, a mixture of 2,448.9 g of the above
methacrylates, 25.5 g of 2-mercatoethanol and 24.5 g of



The sane apparatus is used as under A-1 (a). The followng is

introduced to a 6 1 flask; 1,396 g of 100 N-oil, 155.1 g of

nmet hacryl ates of a mxture of (Jerr]-Clerr] 20 al kanol s (product DOBANOL
25L) and 4.65 g of 2- mer capt oet hanol are heated to 110[ err] C under
ni t rogen. After adding 1.65 g of tert-butyl per-2-ethyl hexanoate, a

m xture of 2,448.9 g of the sane nethacrylatasg -75.3 ¢ of

2- mer capt oet hanol and 24.5 g of tert.-butyl per-2- 25 et hyl hexanoate are

conti nuously punpéeéritn -butlyilped-3-ethylhhganeateddreai aomesnandgs HP p:imp&das
after the feed hagn wichi@Nded neuesd Ohs'Qh&'ﬁboﬁlhéténg ur?% gmén Ours

pr epar ati on m xture i s maintal ned ioo[err
The resul tant prodhe eedi 5i-8s 9aoti §essi r9u5Y128r9 C%thbhexa%‘?a‘l%)oif’éﬁr] C.
Yi el'd: 4,038 g. addedACbmdlthes@Q&ph!aKYbﬁ0ﬂlxtﬁﬂe91§Sha1nta1né®4aﬁ wei ght

( SEC) 5 50Q g/ m]_l10 c3§?ros ?;Fﬁe ' ar 3&§£|f|cat|on Is carried out (with

t he sane 'Ng_Substances) anal ogously to
A-1b), but in a 1@C13utallr ¥dseecisy KVadROusi hg €BbB-entire _ product of
a) . Molar weight (SEC) = 13,600 gy’mﬂ Yi el d about 4,000
g of the macronononer A-2. A-3 reparing a PAVA-macr ononomner

Mv 7,720 5 a) Preparing the primry phase The sane
apparatus i s usedbds The Examslestarlif)icatidfifig carriedfoldflabbhbogoudby.dog

of nethacrylgf es QafdTeXtaing)of viela about 4,500 g of oil solution of
the macromonomer A-4.

Preparing the graft polymer PFP from the MaCromonomers

15 PFP-1 .
Preparing a high molecular weight comb polymer

An apparatus according to Example A-la) is used. The
monomer mixture is prepared from 227.7 g of macromonomer

20 of Example A-1, 106.3 g of methacrylates of a mixture of
C1;-Ci¢-alkanols (product DOBANOL 25 L) and 45.5 g of
methyl methacrylate. 24.5 g of this monomer mixture is
introduced with 220.5 g of 100 N-oil to the apparatus
and heated to 82°C under nitrogen. After adding-0.88 g

25 of tert.-butylper-2-ethylhexanoate to the preparatien
mixture, 355 g of monomer mixture is contlnuously pumped
in together with 0.56 g of tert.-butylper-2-
ethylhexanoate within 3.5 hours. 12 hours after the end
of the feed, a further 0.5 g of tert.-butylper-2-

30 hexanoate is added and reacted at 82°C for 8 hours. The
mixture is then diluted by adding 150 g of 100 N-oil.
Yield: 600 g of oil solution of the graft polymer PFP-1.

PFP-2

35 Preparing a dispersively active comb polymer

The apparatus according to Example A-la is used).
122.9 g of the macromonomer of Example A-2, 20.0 g of 2-



10 Cer]-(err]-al kanols (product DOBANCL 25L)- and 3.10 g of 2-

nmer capt oet hanol are introduced to a 6 1 flask and the mxture is
heated to 110[err] C under nitrogen. After adding 1.65 g of
tert.-butyl per-2-ethyl hexanoate (initiator), a m xture of 2,448.9 ¢
of the same nethacrylates, 49.0 g 15 of 2-nmercaptoet hanol and 24.5 g of
initiator are conti nuously punped in-widhi-n 3.5 hours. 45 and 90

m nutes after the end of the feed 5.2 g of initiator is added, and

the preparation nitNtmespholiayl)aethydperhperydate and @.3qrghef 12 hours.
20 Actual vi sca&ate)éytﬁh{e%a Earlaest 1ntroduUEﬁatoV\&| gHieéSE&)ked 1512k,

g/ mol Tran terlflcatlon an g A-2 ield
about 4, 000 SP g Ul SF ﬁﬁehﬁﬁgﬁgng ?’r‘éﬁ (gém er 1 ﬁg‘ 8
Preparing a PANA—&a@rgn@ﬁoﬁemtwfbutylPEIBZGeDhylhexanoayeFtep@h&mgﬂdﬁmd

prinmary phasg 30 after Sh%xsanﬁoaaeabﬁt H&dhﬁguéﬁg emerlﬁfeméﬁ-éa)
1,396 g of 100 N-aqil,  155. net acrégates m xt ure’ of

Clerr]-Jerr]- aIk§H6F§e€bPo&uét°§CBRN§L Eylagrm%rPthylhex%EO%t%5l@ of
2- mer capt oet hanol added, nahddthed prepatabidtn3mixtutbasil, mabdtatwedixture is

heated to 110[err]1gou8d§§’ﬁ ?hfurEhé oggnhoéi%er adding 1.65 g

tert-butyl per-2- exa noa ure of 2,448.9 % of the above

met hacryl at es, 25Ygeédof123n€r@ét@éﬂh§ﬁéptaﬁ§ of thg gemb polymer PFP-2.

- 18 - 1otert. -butyl per-2-ethyl hexanoate are conti nuously punped

in wthin 3.5 hour% §5 and 90 m nutes after the end of the feed 5.2 g
of tert.-butyl per hyl hexanoate are added, and the preparation

m xture i s maintaiPregaating a dispersively active comb polymer
Apparatus as in Example A-1. 122.9 g of the
15 macromonomers of Example A-3, 20 g of 2-{N-morpholinyl) -
ethylmethacrylate and 0.15 g of doecylmercaptan are
introduced to a three-necked flask, the mixture is
heated to 100°C, and 1.0 g of tert.-butylper-2-
ethylhexanoate is then added. After 3 or 7 hours of
20 adding the first initiator, a further 0.2 g of initiator
' is added, and the preparation mixture is maintained at
100°C for a further 12 hours.
Yield: 143 g of oil solution of the comb polymer PFP-3.

25 PFP-4 - - -
Preparing a dispersively active comb polymer

Apparatus as in Example A-1. 138.2 g of the
macromonomer of Example A-4, 10 g of 2—(N—morpholinylf—
30 ethylmethacrylate (= monomer VII-a) and 0.15 g of
' dodecylmercaptan are introduced to a three-necked flask,
and the mixture is heated to 100°C under nitrogen, and
1.0 g of tert.-butylper-2-ethylhexanoate is then added.
After 3 or 7 hours of adding the initiator, a further
35 0.2 g of initiator is added, and the preparation mixture
is kept at 100°C for a further 12 hours.
Yield: 148 g of oil solution of the comb polymer PFP-4.



5 110[err]C for a further 12 hours. . Actual viscosity KV 100 = 52
cSt.” " Molar weight (SEC) = 13,600 g/m. b) The
transesterification is carried out anal ogously to 10 Exanpl e A-2b).

Yiel d about 4,500 g of oil solution of t he macronononer A-4.
Preparing the graft polynmer PFP fromthe macronononers 15 PFP- 1
Preparing a high nol ecul ar wei ght comb pol yn2¢ - An appar at us
according to Exanple A-la) is used. The nmononer m xture i s prepared
from 227.7 g of nRE¥-omhononer 20 of Exanple A-1, 106.3 g of nethacryl ates

of a mxture of Prepafi rd-&l éﬂsiﬁé%y“aétﬁﬂHWﬁbmﬁ podBANE. 25 L) and
45.5 g of . nmet hyl lﬁ%hacryl ate. 24.5 g of this nononmer mxture is
i ntroduced with 220.5 g of 100 N-oil to the apparatus and heated to

82[ err] C under niAppgeatus\fserimdékagpl: §6-1g. 25.38.2fg of the
tert.-butyl pgr-2- ﬁé@i‘&ﬂ&&&ﬂé’?t&cé&r&i\gg PESRBIAGIN -2, §e2 38

nmonomer m xture is conti nuousl I N togeth e%fﬁg_ 56 g Of

tert.-butyl per-2-morpholnyy) h%?(%)ﬁ%‘&%"eh%m%% 2 after the
end of the ppedolddbnet herm@n&ngroﬁxma) -dnd yd e -R2-0£30 hexanoate

i1 Ut ed by addi ng 9aBhBFr Bt Rp fre LhEtbdiced 1 g chodh HkiRd Sl
the graft pol ymera@@Pthe mixture PFPhQaB%d to RQhAr 'Uﬁ’&ed? Fispepeny eppd
act hve comb, gol yn@fo of tethe- Bﬁeﬁiﬁéﬁszf’é@wm@@aﬂd&@(éﬂﬁﬂtﬂm‘h | sides .
used) 122. lg lIl ghgrrraclgggggoo ragélr%atrg?l efiol‘:szt J?rg)ltlagcooxt, 28[

further 0.2 g of tert.-butylper-2-ethylhexanoate is

added, and the preparation mixture is kept at 100°¢- for

a further 12 hours.

15 Yield: 148 g of o0il solution of the comb polymer PFP-5.

PFP-6
Preparing a high molecular weight comb polymer

20 An apparatus according to Example A-la) is used. The
monomer'mixture is prepared from 299.5 g of macromonomer
of Example A-1, 65 g of methacrylates of a mixture of Cy,
to C;¢-alkanols (product Dobanol 25 L), 65.0 g of methyl
methacrylate and 70.5 g of 100 N-oil. 50 g of this

25 monomer wmixture is introduced into an apparatus and-—
heated to 90°C under nitrogen. - After adding 0.06 g of
tert.-butylper-2-ethylhexanocate to the preparation
mixture, 450 g of the monomer mixture is continuously
pumped in together with 0.59 g of tert.-butylper-2-

30 ethylhexanoate within 3.5 hours. 1.5 hours after the
'feed has ended, 312.5 g of 100 N-oil is added for
dilution. 6 hours after the end of the feed, a further
0.65 g of tert.-butylper-2-ethylhexanoate is added and
reacted for 8 hours.

35 Yield: 812 g of oil solution of the graft copolymer
PFP-6.
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dodecyl mercaptan are introduced to a three-necked fl ask,
m xture is heated to 100[ err] C under

adding the first

tert. -

i s maintai ned at 100[err] C for a further 12 hours. Yield: 143 g
of oil solution ofFRPHhe conb pol yner PFP-2. 10 PFP- 3 Preparing a
di spersively actipge5@PPng0h YAESh molecul APRAERIHS @d hIXAEY € A-1. 122.9
g of the 15 nacrolgmnorrgrs }gf?éExtg?rp?%uA-s, 21§£g of 2-?)(N-m)rphol I nyl) -

et hyl met hacryl ate and 0.15 g of doecyl nercaptan are

(N-nor phol i nyl) -et hyl net hacryl ate and 0.15 g of.

initiator, a .
but yl per - 2- et hyl hexanoate is

ni t rogen.
tert.-butyl per-2-ethyl hexanoate is then-added.

and t he
1.0g O

5 After 3 or 7 hours of

further 0.2 g of

added, -and the preparation m xture

i ntroduced to a

t hree- necked fl askn appanathsiractsrding tdeBtaplieo A-QGT, iandiskd)- g Thie

tert. -
20

but yl per - 2-

adding the tirst rtnitrator,

ur

monomer ehivt e afga;gfeéﬁ%&ggg&gdzg& .iS'rA]‘H e gt}a%froao%%ws& of |

added, and the prepaFsamphe ndxlurb20s0 i of A wkmethacryl@iee@ridC for a
further 12 hours.103.5 gYbgl 600183001 Of P65 |g S WH n¥induits G@ARRRQ VT

PFP- 3.

25  PFP-4

. P ' di I vel t.l nb I -
Apparatus as in E&%%?guﬁ?‘légﬁ)%éggﬁg%¥é€‘ﬁ§'r “and’ %@M’fg’ﬁ?ﬁgﬁ g"?e o | e

A-4, 10 g of 2-(NeoDPPHOIumies) -nBorogerst hyifinerh addjingt @ .09 gor6rEeTvl k- a)

and O.
fl ask,

15 g 9§ but?%?éfybUEEE?PE@Qaﬁéé&eiiEréHEJ
and the xture I s heated
1.0 g of tert.-butgPp8ro3- ERRYNABRRERE LRI Hich

hours of addi ng tbegetherawith a.5urghef Sért.-Butd/ipeni-JudHyaihxaraasded,

and the preparatiQE

hour s.

L Xture i sk t
Viel YLEH3E 35 noups ) R

to 100[err

b gt ildN efneEed
C under nitrogen, and

wously pympad 3rngr 7

<60 i Gl LI 14

further 0.6 g of tert.-butylper-2-ethylhexanocate is

15

added, and the mixture is reacted for 8 hours.

It is

then diluted by adding 100 g of 100 N-oil.
Yield: 600 g of oil solution of the graft copolymer

PFP-7.

20  DFP-8

Preparing a high molecular weight comb polymer

An apparatus according to Example A-la) is used.

The

monomer mixture is prepared from 207.4 g of macromonomer

25

127.6 g of 100 N-oil.

of Example A-1, 165.0 g of n-butylmethacrylate and —

75 g of this monomer mixture is

30

35

introduced to an apparatus, and the mixture is heated to

85°C under nitrogen.
butylper-2-ethylhexanoate to
425 g of the monomer mixture

together with 0.51 g of tert.

within 3.5 hours. 1.5 hours
finished, 250 g of 100 N-oil
mixture.

After adding 0.09 g of tert.-

the preparation mixture,

is continuously pumped in
-butylper-2-ethylhexanoate,
after the feed has

is added to dilute the

6 hours after the feed has finished, a further

0.6 g of tert.-butylper-2-ethylhexanoate is added, and

the mixture is reacted for 8

hours. For further

dilution 450 g of 100 N-oil is then added.

Yield:

1,200 g of o0il solution of the graft copolymer



- 20 - 7 PFP-5 Preparing a dispersively active conb pol yner
Apparatus as in Example A-1. 138.2 g of the 5 macr onononer according to

Exanmple A-2, 5.0 g of 2-(N nmor phol'i nyl ) - et hyl net hacryl ate, 5.0 g of
N-vi nyl pyrrolidone (= nmonomer VIIl-a) and 0.15 g of

dodecyl mercaptan are introduced to a three-necked fl ask, and the

m xture is heated to 100[err] C under nitrogeB2 and 10 1.0 g of
tert.-butyl per-2-ethylhexanoate is then added. - Wthin 3 or 7 hours of
adding the first PEPtBator, a further 0.2 g of

tert.-butyl per-2- ethylhexanoate-is added, and the preparation m xture
Is kept at 100C f Lsts a further 12 hours. 15  Yield: 148 g of oi

sol ution of the cong polyner PFP- 5. PFP- 6 Preparing a high
nol ecul ar wei ght conb pol yner 20 An apparatus accordi ng to Exanple

A-la) is used. The order BB”Q@EE Hhét éﬁl@léﬁf?fﬁ@%@@lcﬁﬁ%@ 9% Yl
macr ononomner mixture of

| t
Corr] Lo POLYToARNaREP Lt Br bRt By e ben ¢ ) Sha o g ey o
met hacryl ate and tOlbBegedivate® dmolkifbOagioh tass m&y benusn&u i taxrdert S

i ntroduced into a a n 0]
nitrogen.- After % EQQE Egglé Q%SperSlone$§@i§ﬂty p%ré ]ﬁsﬁﬂgganoéie to

t he preparation maY bﬁl%ﬁ&@e 450 g of the nmononer n1xture is continuously
punped in tagether with 0.59 g of tert.-butylper-2- 30 et hyl hexanoat e

t hi 3.5 h 1.5 nded, 3 f 100
Mo S o f oratryind e bhe" ch e varbEcSpiiLE 1 oRl iFe ] ©)
further 0. 65hg efidti&vitve- bot Pepbeskedt ﬁyrhe&an@ambsmyme@taxm 1s

reacted for 8 houg8ggsolved in toluene (mixed with 20 ppm Oracet blue- B)

with the polymer concentration of 1 wt.-%. 7 ml of

15 distilled water and 13 ml of the 1% toluene solution are
successively introduced into a graduated 20 ml ground
test glass and tempered at 30°C in the water bath, for
15 minutes. By vigorously shaking the test glass a
uniform emulsion is prodﬁced and the sample is put back

20 into the tempering bath. The separation of the emulsion
into the layers of toluene, emulsion and water is
observed over a period of 24 hours. For this, the
toluene/emulsion layer boundary and the emulsion/water
layer boundary is read on the graduated scale (see

25 °  Figure la) after 5 minutes, 10 minutes, 100 minutes-and
24 hours. T
Evaluation

30 The quantification of the emulsifying action in

percentage values is carried out according to diagraﬁ

1b. Here, the proportion of the emulsion present during

the time of observation of 5 minutes to 24 hours is

characterised by the ratio between area A and the total
35 area A + B and determined in percentages.

Carrying out the carbon spot test:



35. Yield: 812 g of oil solution of the graft copol yner PFP- 6.

- 21 - PFP- 7 Preparing a high nol ecul ar wei ght conb pol yner

An apparatus according to Exanple A-la) is used.- The 5 nononer m xture
is prepared from 276.5 g of macronononer of Exanple A-1, 120.0 g of
n- but yl net hacryl ate and 103.5 g of 100 N-oil. 75 g of this nonomer
mxture is i ntroduced to the apparatU323 and the mxture is heated
to 90[err]C undTﬁ,nltro en. After addi n %of tert.- 10 .
but yl per - 2- et hyl RO € P'hi'f’&ré containipg §-875%nhe
nmonomer m Xt ur e afs prodnmencusl s goakp estbmnon IT cogeblhning 0h78%54£g of

tert.-butyl per- %&.Wéﬁe%éo%ﬁcedo wg.th tehl Ed%t%@oﬂgsbe tg?géﬁhekt er the

end of the feed tert Xanoat e
is 15 added, 1@ N1rdlyi Bnapas ]-rléact aWof @nar!?onodua§perr5ftonssomtlonﬁen

dihl ut edf by add: ngrel Yrepnfed Gr-dm @dch stock ‘élo&hdloﬁOQr@p@Eteul téﬁw}]' on of
the graft copo PF paring-a hig

nol ecul ar wei gh%i:mar r"r‘—bhlpsdl fg ot carbgn a‘&ﬁ%’?’ c&sbégggr'dﬁﬁauggaExanpl e
A-la) is used. FEmecial blrmm)néér an&ktsdr g iof ptogir sdlitdon2eredegehf

macr omononer 25 welg{}Ie@%mB & Ash mhbDehkdrOhna Rt yramt BIcmebakesandn

127.6 g of 100 N-oi étgi?Of this nonomer-m xture iIs Introduced to
an apparatus, ard % THEESE dteRife Ftidgrer forggPlepipetgsqdar 8 PPBgen.
After addirgy 0. Gew/minierao -ul of edult WipperZienhgolexdonatie thehhput

i | on M X &ndCorm P dbd¥ls ' LM baflet! Hiplier oAk aHRUS! Y
122) . After flat storage for 48 hours at 30°C, the
spots are evaluated. For this, the diameter of the-
carbon spot and the diameter of the surrounding oil spot

15 are measured and their ratio is givén in percentage.

Individual evaluation:

Diameter carbon spot/diameter oil spot * 100 %.

o

20 The total value of the spot test is derived from the sum
of the four individual percentage values. Products with
a poor, carbon dispersion produce total values of about
70% and less, products with a good carbon dispersion
produce total values of > 130%.



toget'her with 0.51 g of tert.-_ butyl per-2-ethyl hexanoat e,

hour's.

added to dilute the

further 35

1:5 hours after the feed has
m Xt ur e.

For further

di lution 450 g of 100

22 -

%

hd

the fAMA-copolymers exhibit clearly

0

D
-

enul $1
serveds over a period

<1 bod’ﬁdg'ry and the
hduat el

Ko

Hcal e (see 25
s

ble she

within 3.5
finished, 250 g of 100 N-oil
6 hours after the feed has fi ni shed,

0.6 g of tert.-butyl per-2-ethyl hexanoate i s added, and
‘the mxture is reacted for 8 hours.

PFP- 8.

t otjuene/ wat er

t theirr di spersion
Camg yi ng out the

to b& tested for its

ed witth 20 ppm Oracet

¢, m of 15

> successively

bNn fare
gFass arnﬁterrper ed at
vi gor @isTly shaki ng the
he sarplf is put back

into

N-oil is then added. Yield: 1,200 g é# oil solution of the graft
copol ymer o -
Test s 5 In order to test the emul sifying action of th& graft
pol ynmers accordi ggdo the inventi¢n, tHe flol |ow ng
emul sification testsmay be used. Ilin order 0 fes
action, the carbgn spot test > m|rfpy beTysed. 16| ™
tol uene/water enyl sgfication tesg: @ 31'htﬁ iR | €k
enul sifying actiop #&s diessllved ijn tlol gene (i x
bl ue B) wi th she pol ymer.% cgricentrfatijonjof |1 w
distilled water &d%13 nl of theol% toljuere ol iti
introduced into & gfaduated 2 gpoun fes
30[err]Cin the \&atﬁr bath, fat o w olp ningtes. By
test glass a A Oni form emskstdn®i § prodyded {apd 4
20 into the teapdring bath.g Ehegs Al kcnu;(f“;igg
the layers of tolYiefle, enul si g ando bR & | |
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As is apparent from Table 1,

with a comparable thickening action (RV 100). and a compara

s
a



24 hour s. Eval uati on 30 The quantification of the emulsifying

action in percentage values is carried out according to diagram
| b. Here, the proportion of the enulsion present during the tine of
observation of 5 minutes to 24 hours is characterised by the ratio
between area A and the total 35 area A_+,B and determined in
per cent ages. Carrying out the carbon”spot test:
- 23 - Two stock solutions (stock solution I containing 0..375%
of polymer and stock solution Il containing 0.75% of pol yngr) are
mxed with the additive to be tested in 150 N-oi |l (Enerpard11). Two
carbon di spersion solutions 5 are, prepared from each stocl sipl ution
(repeated test). For thig, 1.5 g [of [cajbop (furnace bl @&ki Degussa
speci al black 4) and 50 g of stjask-sfolytfqrare h we dinto a
150 m beaker and stirred by naassgof‘\ednm | © | o Ukl a- Tur r ax i8nt nsi ve
stirrer for 30 mnutes at 9,00Q 02| wrlew/|mine| 20 [err]| of medth
di spersion solution is then put ifn fhe|fofmfof spots o fi§ 1 ter paper
(Papi er Duri eux 122). Aftler fllat [st¢rage for| 48 hours gt BO[err]C
t he spots are eval uated. [For thig, tthejdipngter of the& = .car bon
spot and the dianmeter of the syrgoundfindSoiS | $ps! (15 are measured and
their ratio is given in percenfdgel| || | s ¥|dual eval uati®n:
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Q
3 g
& STl B B R e 2 Qi
D o ||| m]| | o o
Q © VDjow|im|r~]wvw]|w ol
(= “|~|lw|lin| | o o @
- (7] 'q
3 4 3
9] — : [0}
= ILREEHE >0
> S O9laluv|leo|~]w < o
. ~lwlvin| ¢ |~ o o
-
~ o U o
© ™M - @
— . ™ el v
— U ~|o|mld|{n]o ! E )
B, AN BRI EE N
§ © Uflw|w|m]|w|= P ~ 3§
O H -l AdA] A ]| A - o o
ay ~ &
(@] Q @
s I b
gl ElR|R| 8 RE > -5??
. .
g & af " glw @0 B a8
e oy @ =
Howy o O o -
g 3 0O © i
A B g ) "o -
B, 8 g 97
E o 9]¢ IR H o 3
o 2 X B oglHaldl A - % Wy
[T E I oM o] ) I3
< o
R
ol B 4
- I T
1 H 8 'g
0 po I 10}
b & © g
[
~ a E n a ?
a o lwleln|=(8] g 5
5 v |elglelelal 4 4%
[ < Ml |l > — g 8
* |




of the

is derived fromthe sum

val ue of the spot test

The t ot al

20

car bon

Products with a poor
val ues of about and | ess,

per cent age val ues.

i ndi"vi dual

f our

products wth

70%

di spersi on produce total

3 d ds uoqaeo eyl ut snrea UbTY
1893 M/I 243l uT A3TaTioe Arepunoq ou Ing ‘3893 30 .
e moys uot3rsodwod yamoib swes aYj putaey saswATodoD-YWVd IeSUTT a1qexedwo) MMmumuoam uonwmm
oyl uT pue 1893 M/L oy3 UuT . yizoq A3Tarioe ybTy B MOUS £ STMEL UL poasTT sxowA1odod-YWYd Y
L5 2 \ .
) - _ (s - - 06)
Bm_ e-IIIA JIOWOUON
1me + B-IIA JISWOUON
c % CtET % 9¢ SST AN ) TZ°' 01 S8°TT S"Lo 1-¥ ISWOuowoIden §-dad
[6 °
< (0T - 06)
° e-IIA JISWOUON
d . y-ddd
%_ % 9ST % TI1 1% AR AT] 69°8 S8°TT S° LY /¥~-¥ ISWOUOCWOIOEN
o9 (0z - 08)
! muHH>_umEonoz
ﬂla -
° % SVT % Tc VT 8 LY LO0"8 eV TT 0L /€-Y IswououoIden £-ddd
° | (0z - 08)
S e-IIA JISWOUON
=]
S — . . . . . _ — AT
O - % 0¢T %5 LT 8VT 8°'8% 6" 8 1272 0b /Z-Y ISWOUOCUWOIDERW Z-dad
=2 ase3 ase3 (3so) (3sDd) (3SD) SATITPPY IdWATOd (%-"3m)
° osa
» 2ods uogaed ML gIA 0% AX 00T AX % ) uoraTsodwo) uoTidradseq
b UOTIENTRAD TTO Butansesw-N 0ST UT
5 uotsxadstd elep AJTSODSTA SATITPPY
.W £ HIdYL
©
o
7p]
© :Joaxsyl AJTATIDR 33Ul pue sxowiTodoo saTidoe ATeaTszodsTp 9yl JO UOTIBSTISIDBIBUD
c
O —
O o
T @
O
©
o
o<
(@] q\}
© .



Toluene/water dispersion test
Fig. 1a:

Method

20}

Toluene

solution

l)Tempering, 30°*q
2)Dispersing

—_———

3)Measuring the
bure toluene and
the water phase

- Toluene

+Emulsion - -
Water
Fig. 1b: Evaluation
20,
!
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i
%
15 E
E R% ® Measured values Toluene/Emulsion
:i 10- e Measured values Bmulsion/ﬂater.
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°
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Emulsifying action _ Area A
(area %)

—_— .« 100
Area (A + B)
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CLAIMS

1. Lubricating oil additives comprising a graft
polymer with a viscosity index-improving activity,

5  wherein said graft polymers PFP are synthesised, in
amounts of 10 - 90 wt.-% based on PFP, from
polyalkylmethécrylate macromonomers (A) which are
copolymerised with 10 - 90 wt.-% based on PFP of
alkyl (meth)acrylic acid esters (AMA) having Cg-Cip-alkyl

10 groups and with 0 - 60 wt.-% based on PFP of non-
functionalised comonomers (B) selected from the group
comprising alkyl (meth)acrylic acid esters having
C,-Cs-alkyl groups, styrene, alkyl styrenes having-  ~
C,-C4-alkyl groups and fatty acid vinyl esters having 2

15 to 12 carbon atoms in the fatty acid group and with
0 - 40 wt.-% based on PFP of functionalised comonomers °
(C) selected from the group comprising functionalised
(meth) acrylates, (meth)acryl amides and vinyl
heterocycles, with the proviso that the sum of the

20 copolymerised monomers (AMA) + (B) + (C) based on PFP
adds up to 10 to 90 wt.-%, in a carrier medium TM.

2. Lubricating oil additives according to claim 1,

wherein the polyalkylmethacrylate macromonomers .(A) are
25 compounds of formula II : - -
1 ' -
R2
g o CHz —¢ H (11)
30 © - | P
. o= ¢
OCphHop43
wherein
35

X denotes a bivalent group,
R, denotes -H or -CHj;,
R, denotes -H or -CH,,
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1.- Lubricating oil additives conprising a graft polymer with a
viscosity index-inproving activity, 5 wherein said graft polyners PFP are
synt hesi sed, in amounts of 10 - 90 wt.-% based on PFP, ff ulluuu“mm“‘
pol yal kyl met hacryl ate macronononers (A)- which are copolmﬂm W .
10 - 90 W .-% based on PFP of al kyl (methfacrylic acid esters (AMA) °
havi ng C[err]-C[e%rL-glgxl 40 and’ oups and with 0 - 60 wt.-% based on PFP

of non- - func ionallsea tonbhoners (B) selected fromthe group

conpri sing al kyl (Reehj¥erggecratymerisatiomgggrpe of tifemecrgmancmey ky|
groups, styrene, al kyl styrenes having- Jerr]-Cerr]-al kyl groups and
fatty acid vinyl esters, having.2 15 ta 12 carbon atons .in the fat aci d
group and with With ERSOPRPYiGRLEhRl ChE FEETROY MHASOHAY S Horihortr s
(C) sel ect ed5f r onthhemgcooponompr i f nfofmmka | Dhals seidchin theretdgiaor yiodttes,
(met h) acryl anideanPgovbBM[ het erocycles, wth the proviso that the
sum of the 20 copol yméri séd nonomers (AMA) + (B) + (C) based on PFP

adds up to 10 to 90 w.-% in a carrier mediumTM

3. Lubricating oil additives according to claims 1 and
2, wherein the average molecular weight of the graft
10 polymers PFP is within the range 5000 to 1,000,000.

4. Graft polymers PFP' synthesised from 10 - 90 wt.-%
of multi-functionalised polyalkylmethacrylate S
macromonomers - (A') comprising

15
0 - 90 wt.-% of alkyl(meth)acrylic esters (AMA') having
Cg-C3p~alkyl groups,

0 - 40 wt.-% of non-functionalised comonomers (B') from

20  the group comprising alkyl (meth)acrylic acid esters
having C;-Cs-alkyl groups, styrene, alkyl styrenes having
C,-C4-alkyl groups and fatty acid vinyl esters having 2
to 12 carbon atoms in the fatty acid group, and

25 0 - 100 wt.-% of functionalised comonomers (C') selected
from the group comprising functionalised me
(meth)acrylates, (meth)acrylamides and vinyl

heterocycles,

30 with the proviso that the sum of the monomers (AMA'),
(B') and (C') in the macromonomer (A') adds up to
100 wt.-%,

said macromonomer (A') being copolymerised with

35
0 to 90 wt.-% of monomers selected from the group
comprising alkyl (meth)acrylic acid esters (AMA) having
C,-Cy-alkyl groups,



2, Lubrlcatlng oil additives according to claiml, mhere
pol yal kyl met hacryl at e nmacronononers (A) are 25 corrpou?ﬂ’mgyl/ir mul a

[err] wherein 35 X denotes a bival ent ‘1 IIW r]
denotes -Hor -CHerr], Rlerr] denotes -Hor -CHerrJ, /
- 29 - n==6to 30, and p-= averagg pol yneri sation degree of»
macr onononer with the prOVISO t hat fhé“average nol ecul ar wei ght

Merr] of 5  thg fBCE8R goner?efmaﬂ&ﬁeée t8) 'éemééwdé%to X 0#8301 and

to 100, 000. dditives_ accor _
2, wherein the av@Pﬂgelﬁéﬂgcéﬂﬁylﬁﬁﬁﬁhla%¥Y¥h% fpid teslerrs JANIRG s PFP i s

within the range ég%kiélk%ﬁlo%&ﬁﬁ; styrene,4alky® at{reaty BasimgP
synt hesi sed fron1é _G,- éikyl géoups and fatty acid vinyl esters having 2

5 to 12 carbon atoms in the fatty acid group, and

0 to 40 wt.-% of functionalised comonomers (C) selected
from the group comprising functionalised
(meth)acrylates, (meth)acrylamides and vinyl

10 heterocycles,

with the proviso that the sum of copolymerised monomers
(AMA), (B) and (C) is 10 to 90 wt.-% based on PFP%-..’

15 5. Lubricating oil additives according to claim 1
comprising the graft polymers PFP' according to claim 4
as graft polymers.



of multi-functionalised:polyal kyl met hacryl ate macr onononers (A')
conprising 15 0 - 90 wt.-%of alkyl(meth)acrylic esters (AMA') having
Cerr]-Cerr]-al kyl groups, 0 - 40 wt.-%of non-functionalised
conmononers (B') from 20 the group conprising alkyl(meth)acrylic acid
esters having CJerr]-Cerr]-al kyl-g3bups, styrene, aIkyI styrenes
havi ng d er I i in esters having
2 Lo 12" sorgRAlE Hedniind iar ;[%}‘f’“‘:g’%aé 3%@,}%&%;% $rHigEs 15Y
wt.-% of functionalised conononmers (C ) selected fromthe group
conpri si ng funct iABSTRAGE (meth)acryl ates, (neth)acrylam des and

vi nyl het emheydn®entiod0 relates tbelpboycabihdadbil hedgiieieést he

ToROTer S, AR ) compr i) ARG ol vhix NG FRCLOYRRONES L A Jagids up 10

g copolyner Wth- 35
0 to 90 wi. 5% of improvdng setdoped theoarait peéupers PFPchapnrdsi ng

al kyl (et h) acryl isgmatie® i@l rrom YB) -havi 88 . -3 bas&heon] pfbebt] - al kyl

to 60 w Y%
ggoﬁgﬁoners (B) Q&%&ﬁﬁ§¥HQQ5%59m¥lGF8uBacr°m°n88ﬁﬁF|gﬁhgngﬁplfﬁﬁgh)acryl|c

aci d esters havi mgppolymerGsexdr wi€heOr I-- 80kyk . g%ohpsedsbyrEEB oﬁlkyl
styrenes having gjpyi (G[e%&{)]ac%‘i%] a%'lhyln_s%ggp?zxﬁﬂé’ %M ag| dc Q%i(yl
esters having 2 f car tons int aci 8
10 groups, and with 0 - 60 wt.-% based on PFP of non—
functionalised comonomers (B) selected from the group
comprising alkyl (meth)acrylic acid esters having
C,-Cs-alkyl groups, styrene, alkyl styrenes havinggz‘
C,-C4-alkyl groups and fatty acid vinyl esters having 2
15 to 12 carbon atoms in the fatty acid group, and with
0 - 40 wt.-% based on PFP of functionalised comonomers
(C) selected from the group comprising functionalised
(meth)acrylic acid esters and amides and vinyl
heterocycles with the proviso that- the sum of the
20 copolymerised monomers based on PFP is 10 to 90 wt.-%,
in a carrier medium TM.
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tycomononers (C) selected fromthe vt =s,

(meth)acryl ates, (neth)acryl am des

and vinyl 10 het er ocycl es, with the proviso that the sum of
copol yneri sed notBIrEN 1996 (AMAY, (B) and (C) is 10 to 90 wt.-% based on
PFP' 15 bﬁT Lubricatingfioll additives @ccording to claiml1
conprising the graft—potymers’ PFP' according to claim4 as graft

pol yners. I'l 1 3 VII .

CHy; = CH - C - Rg
wherein R“ﬁ denotes hydrogen or methyl, Rs denotes -OR,
or -NR;Rg and wherein Ry denotes an alkyl group having 2
5 to 20 carbon atoms which is substituted by at least one
hydrophilic group A selected from the group comprising
hydroxyl, an -NR';R'g group, a sulphonic acid group, a
carboxyl or carboxamide group or a 5 to 6-membered
heterocycle which ‘is itself soluble in water, in which
10 the carbon chain may be interrupted by ether bridges or
terminated by a phenyl or phenoxy group optionally
substituted by a C;-C;,-alkyl group, and wherein Ry, Rg,
R'; and R'g may be hydrogen or an alkyl group having 1 to
6 carbon atoms which may optionally be substitutéd by a
15 hydrophilic group A, or wherein R,;, Rg, R'; and R'yg,
optionally togethér'with further nitrogen or oxygen
atoms, may form a 5- or 6-membered heterocycle, and
wherein R;, Rg, R'; and R'g may be hydrogen or an alkyl
group having 1 to 6 carbon atoms, whilst -NR';R'g may
20 optionally be quaternised, or if R; is hydrogen, Rz may
also be a carboxamido group.

Preferably, the functionalised comonomers (C) are
. selected from the group comprising optionally
25 substituted (meth)acrylamide, hydroxy alkyl esters of
\_ (meth)acrylic acid such as 2-hydroxyethyl (meth)acrylate,
2-hydroxypropyl (meth) acrylate, amine-substituted alkyl
esters such as 2—diethylaminoethyl(meth)acrylate, 2-(1-~
imidazolyl)ethyl- (meth)acrylate, 2-(4-

30 morpholinyl)ethyl (meth)acrylate, 2-
trimethylammoniumethyl (meth)acrylate salts, hydroxalkyl
substituted (meth)acrylamides such as N-(2-
hydroxyethyl) (meth)acrylamide, N-(3-hydroxy-2,2-
dimethylpropyl) (meth)acrylamide, N-

35 dimethylaminomethyl (meth)acrylamide, N-
(meth)acryloidopyrrolidoh-z-(meth)acrylamide, N-

(meth) acrylamidomethylpyrrolidone, N-(1-
piperidiqylmethyl)—(meth)acrylamide, quaternary ammonium



