-1- Stabilization of nononer enul sions against
premature pol ynmerization The invention relates to a
stable fornmulation of a nononer enulsion, to a
process for its preparation and to its uses. In the
course of storage of nononers, the probl em of

undesi red pol ynmerization occurs in nost instances.
Stabilization by free radlc%l-scavenglng organi c or

i norgani ¢ substances is known. For instance, Tudos et
al . [Tudos, E.,Fol des-Berezsnich, T., Prog. Polym
Sci., Vol. 14 1989, 717] descrlbe a mul titude of

i nhibitors mthlé?él%%p%l@%?m?%ﬂ?ﬁ%§ h free
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effectively suppress the wundesired polynerization.
Exanpl es i ncl ude qui nones, aromatic nitro conpounds,
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2 diloruses -3- but adi ene.  Reference is al so made here
to the advantageous effect of a pHof 6 to 13.5, but
almaés in conjunction with the stabilizer nenHF%
em of
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which are capable of reacting with free radicals to give
stable compounds and thus effectively suppress the
undesired polymerization. Examples include quinones,
aromatic nitro compounds, nitroso compounds, phenols and

aromatic amines.

The patent US 3,082,262 describes NaNO, as a stabilizer
in the emulsion polymerization of 3-chloro-1,3-butadiene.
Reference is also made here to the advantageous effect
of a pH of 6 to 13.5, but always in conjunction with the
stabilizer mentioned. Emulsion level experiments are not
performed; the stabilizing action 1is merely observed

with regard to the course of polymerization.

All free radical stabilizers described have the disad-
vantage that they, when they are used in a thermoplastic
moulding composition, discolour it by decomposition
under the processing conditions, which generally leads

to an undesired rise in the yellowness.

Likewise disadvantageous 1s the inhibition of the
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Li kew se di sadvantageous is the inhibition of the 2-
desired polynerization in the course of and after the
emul si on has been fed into the polynerization vessel.
It is correspondingly necessary to use nore initiator
here 1in order to "overrun" the stabilizer. The
additional anpunt of initiator required |l eads to nore
deconposition products, some or all of which remain
in the product and, |ike the inhibitors, adversely
affect properties including the appearance. It is an
object of the invention to stabilize a nononer
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as a conversion product from the dispersion should be
highly colourless and transparent, less free radical
stabilizer should be used, since this leads to yellowing

of the product in the course of processing.

The object is achieved by a stabilized monomer emulsion
whose pH is adjusted to 9-14.
Small amounts of a base adjust the monomer emulsion to a

pH of 9-14.

It has been found that, surprisingly, this suppresses
the polymerization and allows reliable working with the
concentrated emulsion to be ensured.

It has been found that the effectiveness of the pH
adjustment even exceeds that of the phenolic stabilizer

Irganox 1076 (Ciba) used for comparative purposes.

Also provided 1s a process for preparing stabilized

monomer emulsions.

The impact modifier dispersion is prepared by emulsion

polymerization with two emulsion feeds. In a subsequent
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The inpact nodifier dispersion is prepared by enulsion
pol yneri zation with two enul sion feeds. In a

subsequent 3- step, the solid is isolated and

processed as a noul ding conposition. In order to
increase the yield of the solid, the solids content

of the dispersion should be increased. To this end,

an increase in the nmononer _content in the feed

emul sions is required. In addition to the nononers

and the enulsifier, both feeds conprise an organic
peroxide as an initiator, which reacts in a redox
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regulator can act as a reducing agent and lead to
undesired initiator decomposition as early as 1in the
course of provision of the feed emulsion and thus
trigger premature polymerization. In order to obtain a
product having the desired properties, it is absolutely
necessary that both the regulator and the initiator are
present in the feed emulsion; a second, parallel feed 1is

not an alternative.

In order to ensure reliable working with the 2nd feed
emulsion, an emulsion level experiment was established,
in which a critical operational fault during production
is simulated. A failure of the delivery pumps and of the
stirring in the emulsion tank 1is simulated. Even under
these conditions, there must not be any uncontrolled
polymerization of the monomer emulsion. In the
laboratory test, the emulsion is heated to 45°C with
stirring in the presence of 10 ppm of Fe(II) ions and
then kept at 45°C for 8 h without stirring. It is also



ETNINNY N ERSONY 2 BN

is sinmulated. A failure of the delivery punps and of

the stirring in the enulsion tank is sinulated. Even
under these conditions, there nust not be any
uncontrol l ed polynerization of the nononer enul sion.

In the Ilaboratory test, the emulsion is heated to 45C
Wth stirring in the presence of 10 ppmof Fe(ll)

ions and then kept at 45C1Q0r 8 h without stirring.

It is also 4 possible to use O, M and sinmlar
materials, which are comon inpurities. The iron ions
are intended to sinulate the |eaching of iron out of
RbEs itk Ehdusdi peri He wald s imddd indles $He tSestWikgtie are
@&M@;rl rtﬁ_ bi/mgylitlfihﬁ'lﬁetS.Of their igahal %iﬁ)in%t aGlreon. i rfhded  to
evol uti on a ‘measur.ed, as e tenperature
%ﬁ@?%ﬁ%%cégﬁﬁ E@?ﬁ@gﬁgtth i ht e ndl"and ex?b?naFank and
fiengperat uraE)l andatdiempbynee tecnt entreafdare expoy yvoftue
the .are : .l ess at s -far.ned t
Cf%vvegh%h]g p%%?r%wggnt é%t%lo et egpgd, etVﬁDelucr%ﬁl?gg1 S?A&}ﬁl e}l?gat
tre o si on. thke fHReradjust @df foronaa, Afr éfedrsny the

Okl st Lrefsrabl yediodh e i adjdisd  thee PHho Bier
bases may be used, Preference is iven to u5|n%
it 2 ek er S¥BFGBI &Tarkltes® Al RAPi MeRSPEFa- The less
wmlomﬁa; SSfmcéd dydogenecias bonates, @nd apsbymtkal tontent
ta r.oxi des re.preferably sodi um hydroxide. To
@ge‘jﬁfstte%het ,mo&’éepgn&‘%&ge S FRUsd8 used. 0. 0001 10%
by wei ght are. For NaOH, preference is given to adding
001 5% by wej tjcu)ar ddiing
008 By ver bt of base. Tho MxtereoTd stabilized Byt

nhsfies sl verid 4i0Fi ers and/ or

To adjust the pH, any bases may be used. Preference is
given to wusing ammonia, water-soluble amines, alkali
metal carbonates and hydrogencarbonates, and also alkali

metal hydroxides, more preferably sodium hydroxide.

To adjust the pH, depending on the base used, 0.0001-10%
by weight are. For NaOH, preference is given to adding
0.001-5% by weight, particular preference to adding
0.005% by weight of base.

The mixture is stabilized by means of emulsifiers and/or
protective colloids. Preference is glven to
stabilization by emulsifiers in order to obtain a low
dispersion viscosity. The total amount of emulsifier is
preferably 0.1 to 5% by weight, in particular 0.5 to 3%
by weight, based on the total weight of the monomers.
Particularly suitable emulsifiers are anionic  or

nonionic emulsifiers or mixtures thereof, in particular:

* alkyl sulphates, preferably those having 8 to 18
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protective colloids. Preference is given to
stabilization by emulsifiers in order to obtain a | ow
di spersion viscosity. The total amount of enulsifier
is preferably 0.1 to 5% by weight, in particular 0.5
to 3% by weight, based on the total weight of the
mononers. Particularly suitable enulsifiers are
anionic or nonionic enulsifiers or mxtures thereof,
in particular: * alkyl sulphates, preferably those
having 8 to 18 5- carbon atons in the al kyl radical,

al kyl ether sul phates and al kyl aryl ether sul phates
hafHP B! t FEFE carbont Bt ond! £l t NEPAH &Ft- r ottt Bat  anber
1 teaSfhateihybene aQxiydaryni teschdr ssthphiofraé¢ €shaving 8 to
preferably al kyl sul phonates vi.ng 8.t0 ., 18 carpon
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* phosphoric part-esters and their alkali metal and
ammonium salts, ©preferably alkyl phosphates and
alkylaryl phosphates having 8 to 20 carbon atoms in
the alkyl or alkylaryl radical and 1 to 5 ethylene
oxide units;

* alkyl polyglycol ethers, preferably having 8 to 20
carbon atoms in the alkyl radical and 8 to 40
ethylene oxide units;

* alkylaryl polyglycol ethers, preferably having 8 to
20 carbon atoms in the alkyl or alkylaryl radical and
8 to 40 ethylene oxide units;

* ethylene oxide/propylene oxide copolymers, preferably
block copolymers, favourably having 8 to 40 ethylene

oxide or propylene oxide units.

Optionally, the emulsifiers may also be wused 1in a
mixture with protective colloids. Suitable protective
colloids include part-hydrolysed polyvinyl acetates,
polyvinylpyrrolidones, carboxymethyl-, methyl-,
hydroxyethyl-, hydroxypropylcellulose, starches,
proteins, poly(meth)acrylic acid, poly(meth)acrylamide,

polyvinylsulphonic acids, melamine-formaldehyde



* al kyl aryl polyglycol ethers, preferably having 8 to

20 carbon atons in the al kyl or al kylaryl radical and

8 to 40 ethylene oxide units; * ethyl ene

oxi de/ propyl ene oxi de copol ynmers, preferably bl ock

copol yners, favourably having 8 to 40 ethyl ene oxide

or propylene oxide units. Optionally, the enulsifiers

may al so be used in a mxtyre with protective

colloids. Suitable protective colloids include

part - hydrol ysed pol yvi nyl acet at es,

pol yvi nyl pyrrol i dones, carboxyneth , et hyl -
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molecular weight regulators being wused generally in
amounts of 0.05 to 5% by weight, based on the monomer
mixture, preferably in amounts of 0.1 to 2% by weight

and more preferably in amounts of 0.2 to 1% by weight to

the monomer mixture (cf., for example, H. Rauch-
Puntigam, Th. Vvolker, “Acryl- und
Methacrylverbindungen”, Springer, Heidelberg, 1967;
Houben-Weyl, Methoden der organischen Chemie,

Vol. XIV/1, page 66, Georg Thieme, Heidelberg, 1961 or
Kirk-Othmer, Encyclopedia of Chemical Technology,
Vol. 1, pages 296 et seqg., J. Wiley, New York, 1978).
The molecular weight regulator wused 1is preferably

n-dodecyl mercaptan.

The initiation is effected with the initiators commonly
used for emulsion polymerization. Suitable organic
initiators are, for example, azo compounds or hydro-
peroxides such as tert-butyl hydroperoxide or cumene
hydroperoxide. Suitable inorganic initiators are

hydrogen peroxide, and also the alkali metal salts and



m xture, preferably in amounts of 0.1 to 2% by wei ght
and nore preferably in anmounts of 0.2 to 1% by wei ght
to the nonomer mxture (cf., for exanple, H Rauch-
Puntigam Th. Vol ker, "Acryl- and

Met hacryl ver bi ndungen”, Springer, Heidel berg, 1967;
Houben- Wyl , Met hoden der organi schen Chem e, Vol.
XI'VI'1, page 66, Georg Thiems,_Heidel berg, 1961 or
Kirk-Q hmer, Encycl opedi a of Chem cal Technol ogy,

Vol . 1, pages 296 et seq., J. Wley, New York, 1978)
The nnlecular ul ator used i s prefera
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and al so the al ka metal salts and 7 the anmpni um
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peroxodisulphate and potassiun1peroxodisu|phate The
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a@tmlten%ta@cr ylale a18bhyl ABt-Backyl ake, cgbe.,  and
acrylate, for exanple nethyl acrylate, ethyl

acrylate, etc., and also m xtures of the two.
The monomers used. may be, for example: alkyl (meth)-

acrylates of straight-chain, branched or cycloaliphatic

alcohols having 1 to 40 carbon atoms, for example methyl

(meth)acrylate, ethyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, t-butyl
(meth)acrylate, pentyl (meth)acrylate, 2-ethylhexyl
{meth)acrylate, stearyl (meth)acrylate, lauryl
(meth)acrylate, cyclohexyl (meth)acrylate, isobornyl
(meth)acrylate; aryl (meth)acrylates, for example benzyl
(meth)acrylate or phenyl (meth)acrylate, each of which

may have unsubstituted or mono- to tetrasubstituted aryl
radicals; other aromatically substituted
(meth)acrylates, for example naphthyl (meth)acrylate;
mono (meth)acrylates of ethers, polyethylene glycols,
polypropylene glycols or mixtures thereof having 5-80

carbon atoms, for example tetrahydrofurfuryl
methacrylate, methoxy (m)ethoxyethyl methacrylate,
l-butoxypropyl methacrylate, cyclohexyloxymethyl

methacrylate, benzyloxymethyl methacrylate, furfuryl
methacrylate, 2-butoxyethyl methacrylate, 2-ethoxyethyl
methacrylate, allyloxymethyl methacrylate, l-ethoxybutyl



EREE N B B

The nononers used may be, for exanple: alkyl (nmeth)-
acryl ates of straight-chain, branched or

cycl oali phatic alcohols having 1 to 40 carbon atonms,
for exanple nmethyl (neth)acryl ate, ethyl
(nmeth)acrylate, n-butyl (nmeth)acrylate, i-buty
(nmeth)acrylate, t-butyl (neth)acrylate, pentyl
(meth)acrylate, 2-ethyl hexyl, (meth)acrylate, stearyl
(nmeth)acrylate, lauryl (nmeth)acrylate, cycl ohexyl
(nmeth)acrylate, isobornyl (nmeth)acrylate; aryl
(neth)acrylates for exanpl e benzyl Sneth acr | ate or
e R/ L Y rfeteh) adryA Aty edaoH ofﬂewhﬁgﬁy fB§ havk Hoxymethyl
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pol ypr opyl ene gl ycols or m xtures t her eof havi ng 5-80
carbon atons, for exanple tetrahydrofurfuryl
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di spersi ons. These pol yner dispersions are
herepln poly P



RS N JUE QUUUR N R QS

preferably used in noul ding conpositions, especially
in inpact-resistant noul ding conpositions. The
exanpl es given below are given for better illustra-
tion of the present invention, but are not capabl e of
restricting the invention to the features discl osed
herein. 9- EXAMPLES Emulsion No. 1 2 3 45

Dem neralized 196.53 196.53_,185. 00 185.00 185.00

water [g] Marlon PS 60(') I&I‘O.BB 0.33 0.33 0.33 0.33
Trigonox AW 70" 0.31 0.31 0.31 0.31 0.31 [g] MVA3 [dg]
275.79 275.79 289.77 289.77 289.77 n-BA"' [g] 24.01
BEMPLESS 23 25,23 25.23 Dodecyl 2.40 2.40 2.40 2.40
2.40 nercaptan [g] FeSO47H20 [g] 0.0005 0.0005 0.0005

00005 0. 0005 Stabitizer] (1I5) [§] -. 0.30 - 0.3I5 5%
ion. No. . o 5 |solhti ¢l (1) A5 dodifm S

L I1 \ 7 e

Ranatthnsidgphonat ¢,1 der.om Coneless | (18 . 70% 2d x.alwo| i1€5.00
‘ggueots solution of tert-pbutyl hydroperioxide, from

(2 nmptthul npthacryvyl ot o (A ln_hit vl
\U/ LI LI Y A

al
LA |

oy yi ety ) ooty

/eciiyhare 4B) [gyanox.B676/ (ocindecyl 33 0.33 0.33
tﬁﬁ%§h5'qi'%%“5'b“‘ykﬁ%ihyerK%T phenyl ) propipnate, 5y
r n1%fbg$

[g]

MMA ) [g] 275.79 | 275.79 | 289.77 | 289.77 | 289.77
n-BA'Y [g] 24.01 24.01 25.23 25.23 25.23
Dodecyl 2.40 2.40 2.40 2.40 2.40
mercaptan [g]

FeSO,+ 7TH,0 [g] 0.0005 | 0.0005 | 0.0005 | 0.0005 | 0.0005
Stabilizer® [g] - 0.30 - 0.315 -
5% NaOH - - -~ - 0.5

solution [g]

C1l5 sodium paraffinsulphonate, from Condea

70% alcoholic aqueous solution of tert-butyl
hydroperoxide, from Akzo Nobel

methyl methacrylate

n~-butyl acrylate

Irganox 1076 (octadecyl 3-(3,5-di-tert-butyl-4-hydroxy-
phenyl)propionate, from Ciba)

At room temperature, the reactants specified are mixed
and emulsified with high shear (Ultraturrax, IKA T25

rotor-stator shear tool, 5 min, 9000 rpm):

The stabilizer used is Irganox 1076 (octadecyl
3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, from
Ciba), a common phenolic free radical scavenger.

All monomers were stabilized in the same way with small

amounts of hydroquinone monomethyl ether.



At roomtenperature, the reactants specified are m xed
and enulsified with high shear (Utraturrax, |KA T25
rotor-stator shear tool, 5 mn, 9000 rpm: The
stabilizer used is Irganox 1076 (octadecyl
3-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onate, from
C ba), a common phenolic free radical scavenger. Al
nmononers were stabilized inghe sane way with snal
anmount s of hydroqui none nononet hyl ether. -10- The
enmul sions are introduced into a round- bottoned flat-
r_@g%m eqlvessel made of glass with |ntern$ tyi
UL 1 ant TP i ohdehs@r FOWA ckﬁo’f% at-
ﬂ%ﬁmgeﬁaﬁhsheateddbo<ﬁ5cgléheewhh®Ijﬁﬁﬁﬂnﬁl temperature
at S a Qu tirrer swtc d
ngp%%d %&grrggesgﬁé :Hh% a50§§§8§nar tehi%?atu e98
WHﬂEﬁcﬁthrheaﬁmbseQUe%%¢y Onhe ehﬂlsmbﬁrmel temperature

maogmssmaﬁegdbxbu%tl UGkt r HP agai iy, andh &t aBieki 2804 the
hydr oqui none. nononet hyl ether, and the
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accuracy, no tenperature c ange “‘was detected. (2) when

the emulsion thickens, the test is not passed and
Emulsion Monomer pH of the Polymer AT in °C

No. conc. in % emulsion content in %

1 60 6 18.11 n.d.™

2 60 6 6.91 n.d.

3 63 6 thickened"” n.d.

4 63 6 7.50 n.d.

5 63 10 4.70 n.d.
(1) n.d. = not determinable; within the range of measurement

accuracy, no temperature change was detected.
when the emulsion thickens, the test is not passed and

the polymer content is not measured.

The polymer content of the concentrated 63% emulsions 1is
the lowest after storage with the wvariant of pH
adjustment, i.e. the stabilization against undesired

polymerization is the most effective.



t he polyner content is not nmeasured. The pol yner
content of the concentrated 63% enulsions is the
| onest after storage with the variant of pH
adjustnent, i.e. the stabilization against undesired
pol ymeri zation is the nost effective. -11- CLAIMS 1.
Stabi li zed nononer enul sion, characterized in that
the mononmer emulsion is adjysted to a pH of 9-14. 2.
St abi |l i zed nononmer enul sion according to Caiml,
characterized in that the nononer enul sion conprises
a base. 3. Stabilized nononer enul sion according to
2, characterized in that the nononer emul sion
conprises NaOH, KOH, Na2CO3 or K2C03. 4. Stabilized
noner_.emul si on_accordin 0.0 aim.1, har.acter.i ze
R T S onEREaEE) BRunSiahe altie 45 000 Kook by ot
wei ghtheofndrawesr =miPrgcesst f erd jprséar ity aa pét alfi P-2éd
nonomer enul - sion, characterized in that
rretl;s)iacr,yl,ate mononers are enulsified with .
nul s1FaRrL 1% haBenanart itHetlomhs3rspafi8gar® Claim 1,

addi tdnvesacteriracess f or tpepar ikhg a sbabhkkzedemulsion
nmononer enul sion, according to Claimb5, characterized
in

t KP4 iGS &t 35 %re added. 7. Use of stabilized

nmononer enul sions according to Caim1 for

POl yrgecra@%-_aitiizoera t Qo RBLYIET qjlss[ﬁteornSiC?Q&rg? Us® Of1ain 2,
pol yrer di'spersi ons according 1o crarm 7 For
pr ocedETRf ey nd di Ag compesi ti ohs. monomer  emulsion

comprises NaOH, KOH, Na,COs; or KyCOs.

4. Stabilized monomer emulsion according to Claim 1,
characterized in that the moncomer emulsion contains
0.0001-10% by weight of base.

5. Process for preparing a stabilized monomer emul-
sion, characterized in that (meth)acrylate monomers
are emulsified with emulsifier, a base and further

assistants and additives.

6. Process for preparing a stabilized monomer emulsion
according to Claim 5, characterized in that

initiators are added.

7. Use of stabilized monomer emulsions according to

Claim 1 for polymerization to polymer dispersions.

8. Use of polymer dispersions according to Claim 7 for

processing to moulding compositions.



