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Abstract

Stabilized, water-solublse poiymer powders Dbased on

polyoxyalkyvlene glvcol carboxylates are described,

wherein the powders comprise fZrom 0.01 to 10% by weight
of a stabilizer selected from the group consisting of

phenols, amines, phosphites, thiocethers, and also

thiocacids, and where the stabilizer was added in licuid

or dissolved form to the agqueous polymer solution prior

to 1ts conversion into the powder form. The polymer

powders thus protected  against autoignition  and
oxldative degracation have unexpectedly high
thermooxidative stability, even on exposure to high

temperatures and oxidizing action (alir, oxygen).

va July 18, 1999
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Stabilized, water-soluble polymer powders based on
polyvoxyalkylene glycol carboxylates and process for

-~

their preparation

Descripticn

The present invention relates to water-soluble polymer

powders which have Dbeen stabilized, 1.e. protected

against autoignitior. and oxidative degradation, and
which are based on polyoxyalkylene glycol carboxylates,

and also to a process for their preparation.

Water-soluble polymers based on cxyalXylene glycols and

carboxylic acid derivatives have very recently obtained

a large number of applications. Besides thelr use as
dispersion stabilizers 1in the preparation of water-

soluble copolymers (WO 97/30094, they are also used,

—

inter alia, as a stapilizing agent (protective colloid)
g...

in the preparation of caking-resistant dispersion

powders.

However, they are preferably used, and used 1in large

quantities, as a flow agent for nydraulic binders, such

as cement, lime, and also calcium-sulfate-bonded
construction materials (EP-A 838 444), as pigment

dispersants in the coatings and colorants sector, as

processing aids for clays and porcelain slips 1n the
sectors of ceramics and refractories (DE-A 43 00 239),
and also 1in petrcleum production. The structural

variety of products of @ this tvyoe extends from

L

copolymers with a random, alternating, Dblock or comb-
like structure made Z“rom a structural unit containing
oxyalkylene glycol and from a carboxylic acid monomer

(such as acryiic ac.d, methacry_.ic acid, maleic acid,

(maleic anhydride), itaconic acid, fumaric acid, etc.)
to graft copolymers of the azcvementilioned carboxylic
acld monomexrs Orn polvoxyalxylene glvcols or,
respectively, derivatives c¢f cthase (etners, esters).

These volvmers, refierred to Delow 2as polyoxyalkylene

—ty
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glycol carboxylates, may either Dbe 1in the free acid

form or 1in their salt form.

1)

The advantage of copolymers O: tnis type, for example

in the sector for flow agent apprlications 1in the

construction industry, 1s firstly the opportunity O

use very small amounts to achleve long lasting handling

qualities in cementaceous mlxXtures of construction

materials (readv-mix concrete industry).

Secondly, the water requirement oI these mixtures can

be reduced so markedly that high-strength concretes can

be produced (prefabricated). The products themselves

are free from hazardous constituents, such as

formaldehyde, and in this they differ from conventional

cement flow agents, e.g. of EP-A 214 412 or DE-C 16 71

—_

017. For numerous applications it 1is wuseful and

desirable to prepare agueous preparations of the
abovement ioned water-soluble polymers. However, 1if the
polymers are to be used as an additcive in dry mixes

prepared in advance in the factory, the products have

to be in a form which 1s solid and as finely

dispersible as possible, i.e. in powder form.

Particular technical advantages of a powder, alongside

logistical and economic advantages of powders over

solutions, are 1improved storage stability and the

absence of susceptibility to frost.

However, pulverulent polymers pased on polyoxyalkylene

glycol carpboxylates tend Lo generate heat

spontaneously, or evan CO autoignite, in particular it

powder has a very high speciZic surtface area

]

the

necause i- has Dbeen very finely ground, or 1if the

amounts storad are large, for exampls in a silo. This

tendency croduces a major safety risx. Added to this 1s

the ftacec tnac Che ~alative.y ~l1gh  temperatures
occurring, and also Cne DIreselce oL z2-—mospheric oxygen,
reduce +he affactivensess of tha cCroducts as tne
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.

oxvalkylene glycol structuxal units undexrgo

tnermooxidative degradation processes.

b

The scaplllzers o)a antilioxidants known from the
publications US-A 4 070 304, US-A 4 444 676, DE-A 2 557

619 and European Patent 38 876 comprise sterically

hindered phenols, Dbispnenols, dialkyldiphenylamines,
phenothiazines and substituted phosphites or mixtures

of these classes of substance.

~1rstly depends on

boud

The effectiveness of the stabilizers

e,

the c¢lass of subsztance to whicn the particular

representatives Dbelcng, and secondly 1s markedly

affected by the compatibility with the substrate to be

stabilized.

Many of the known stabilizers from the abovementioned

groups are water-insoluble and are therefore highly

suitable for stabilizing hydrophobic substrates, such

as dispersion powders based on vinyl acetate, vinyl

versetate, ethylene and 2-ethylhexyl acrylate (EP-A 751
175). As described 1in DE-A 42 26 288 and DE-A 43 00

892, the abovementioned water-inscluble stabilizers

also have excellent compatablllity witn pure substrates

from the polyvalkylene glycols group. They are therefore

used successfully for thermooxidative stabilization of

this class of substances.

4

However, problems occur 1I the extremely hydrophilic

1

pDe stcapilized make i1t

properties of the supstrate CO

incompatible with nvdrophobic stapbilizers, as 1s the

case with the opolyoxyvalkylene glycol carboxylates

described.

It was therefore an cbiject of the przsent invention to

1

develop water-soluble polymer powders which are based
&

on polyoxvalkylene glycol carcoxylatss and which have

been stabilized using conventiona: stabilizerxrs Lo
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prevent spontaneocus heating andc thermooxidative

decomposition.

According to the invention, thls object was achieved by
preparing stabilized polyvoxyalkylene glycol carboxylate
powders which comprise a stabilizer selected from the

gJroup consisting of phenols, amines, phosphites,

| -

thiocoethers, and also thiocacids, 1n an amount adequate

for stabilization, in particular frcm 0.01 to 10% by

weight, based on the weight of the polymer powder. The

stabilized powders are obtainable Dby adding the
stabilizer in liquic or dissolved form to the aqueous

polymer solution prior to 1ts conversion 1nto the

powder form. Surprisingly, 1t has been found here that
even hydrophobic szabilizers can Dpe used to give

excellent stabilization of the hydrophilic

polyoxyalkylene glycol carboxylates, so that when a
specimen of the polymer powder 1s heated at 140°C for

24 h in air the temperature 1n the 1nterior of the

specimen does not exceed 200°C.

—d

The water-soluble polymer powders which are to be

stabilized and which are based on polyoxyalkylene

glycol carboxylates are products which contaln

oxyalkylene glycol groups and carboxyl groups 1in their

main and/or side chain. These polymers may have

structures made from monomers based on unsaturated
carboxylic acid (derivatives) and oxyalkylene glycol

alkenyl ethers.

The polymers may also contailn an unsacurated carboxylic

acid as main chain and polyvalkylene oxide side chains

bonded via estcer Jroups. Particularly sultable
unsaturated carboxyvlic AClCS 23, regpectively,
carboxylic acic darivatcives ars acrylic acid,
methacrylic acid, malelc anhydrice, malelc acid,
fumaric acid, itaconlic acid, ana also ltaconic
anhyvdride. These polymers may be Linear, short-chain

Dranched, long-chain prancnead Cxr else slignatly

8 8aced geosinlas 2.200 2Lt 2000 Pabdnoold. . 2ms ¢ Ao 2o .as 2Sa 2 oo - B che B o alefh e o AR & il TS + AT A MNTLSE - dd L faaans 13 andd bl 32 4 ety I
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crosslinked, and wmey be comb-shaped, star-shaped or

e

dumbbell-shaped, or have otherxr morphclogies.

LS

For the purposes of the present invention, the polymer

—

powder tc be stabilized may certainly also contain
singly and/or mulziply unsaturated vinyl- and/or
acrvlate-based monomers whicn are needed for the

;

hasic skeleton or ¢ the side chains.

structure of the

Examples of these are styrene, a-mathylstyrene, vinyl

acetate, 1sobutene, dilsobutene, cyclopentadiene,
ethylene, propylene, methyl acrylate, methyl
methacrylate, butyl acrylate, Z2-ethylhexyl acrylate,
N-vinylpyrrolidone, acrylamide, methacrylamide,
acrylamidomethylpropanesulfonic acig, styrenesulfcnic
acid, methyl vinyl ether, ethyl vinyl ether,

allylsulfonic acid, butadiene and acrilonitrile.

Examples of the polymers stabilized according to the

invention are polymers with a comb-type structure made

from a methacrylic acid main chain and polyalkylene
oxlide side chains bonded via ester groups, maleic
anhydride-styrene ccpolymers (partly) esterified with
methylpolyethylene glycol, allylpolyethylene glycol-

maleic acid copolymers, vinylpolyethylene glyccocl-maleic

monoester copolymers, graft copolymers composed of a
polyethylene glycol or, respectivaly, polypropylene
glycol skeleton and maleic annydride or, respectively,

acrvlic acid side chains, whilich themselves may in turn

have been esterified or partly estcerified, and also
block copolymers made from methacrylic acid and

ethylene glvycol.

For stabilization to prevent autoignition, and also to

prevent thermooxidative degradation <¢I the polymers in

powder form, use may Dpbe made <cL compounds Dbased on

1

phenols, and these can be <civiced nto the following

classes of compounds:
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Alkylated mornophenols having cne or more alkyl

F

radicals of from 1 to 13 carbon atoms, e.qg.

2,6*di—tert~butyl~4:methylphenol, 2,6~di-tert-

butylphenol, 2-tert-butyl-4,6-cimethylphenocl, 2,6-

di-tert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-

n-butylphenol, 2,6-dl-tert-butyvl-4-1-butylphenol,

2,6-dicyclopentyl-4-methylphenol, 2- (B-methyl-
cyclohexyl) -4,6-dimethylphenol, 2,6-dioctadecyl-4-

methvlphenocl, 2,4,6-tricyclohexylphencl, 2,6-di-
tert-butyl-4-methoxymethylphenol, o-tert-butyl-

phenol.

d

Alky_.ated hydrogquinones having one or more alkyl

radicals of from 1 to 18 carbon atoms, e.qg.

2,6-cdi-tert-butyl-4-methoxypnenol, 2,5-di-tert-

butylhydroguinone, 2,5-di1-terct-amylhydroguinone,

2,6-diphenyl-4-octadecyloxyphenol.

Alkvylidenebisphenols having an unsubstituted or
substituted C,-C,-alkylidene radical, and/or
sterically hindered polynuclear ophenols, e.qg.

2,2’ -methylenebis(6-tert-butyl-4-methylphenol),

2,2' -methylenebis(6-tert-butyl-4-ethylphenol),
2,2’ -methylenebis(4-methyl-6-(a-methylcyclo-
hexyl)phenol), 2,2’ -methylenebis(4-methyl-6-cyclo-
hexylphenol), 2,2’ -methyleneblis(s-nonyl-4-
methylphenol), 2,2’ -methylenebis(4,6-di-tert-

bu
butvlphenol),

2,2’ -ethylidenebis(6-tert-butyl-4- or -5-isobutvl-

-

~vlphenol), 2,2'-ethylidenebis(4,6-di-tert-

phenol) ,
2,2’ -methylenebis(6-a-methylbenzy/1l) -4-nonyl-

phenol),
2,2 -methylenebis(6- (¢, u-dimetn/_penzyl) -4-nony.-

phenol) ,
4,4’ -methylenebis(2,6-di-tert-puctylpnhenol),

4,4’ -methylenebis(6-tert-butvli-2-methylphenol),
1,1l-pis(5-tert-butvl-4-hydroxy-2-methvlphenyl) -

butane,

g T4 8 awam *sladiBe O raw adewad sare el adbherdidee A 4" diiammd de bl L bubeewninds s wmer % oe" o280
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2,6-di(3-tert-butyl-S-methyl-2-hydroxybenzyl) -4-
methvlphenol,

1,1,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl) -

3-n-dodecylmercaptobutane,
ethylene glycol-bis[3,3-bis(3’'-tert-butyl-4"'-

hydroxyphenyl) butyrate],
3,8-bis(3-tert-butyl-4-hydroxy-S-methylpnenyl)di-
cyclopentadiene,
bis[2-(3'-tert-butyl-2’'-hydroxy-5'-methylbenzyl) -

6-tert-butyvl-4-methylphenyl] terephthalate,

2,2' -isobutvlidenebis (4, 6-dimetnylphenol),

4,4’ -butylidenekis (2-tert-butyl-5-methylphenocl),

1,1,3-tris(2-methyl-4-hydroxy-5-tert. -
butylphenyl)butane.

Phenolic benzvyl compounds, e.g. 1,3,5-tri(3,5-di-
tert-butyl-4-hydroxybenzyl) -2,4,6-trimethyl-
benzene, bis(3,5-di-tert-butyl-4-hydroxybenzyl)
sulfide, iscoctyl 3,5,-di-tert-butyl-4-hydroxy-

benzylmercapto acetate, bis(4-tert-butyl-3-

hydroxy-2,6-dimethylbenzyl) dithioterephthalate,
tris(3,5-di-tert-butyl-4-hydroxybenzyl) 1,3,5-
isocyanurate, tris(4-tert-butyl-3-hydroxy-2,6-
dimethylbenzyl) 1,3,5-isocyanurate, dioctadecyl

3,5-di-tert-butyl-4-hydroxybenzylphosphonate, the

calcium salt of monoethyl 3,5-di-tert-butyl-4-

hydroxybenzylphcsphonate.

Phenol/diphenyl thicether compounds, e.g. 2,2'-
thiobis(6-tert-butyl-4-methylpheanol), 2,2’-thio-

bis(4-octylphencl), 4,4’ -thiobls(6-tert-butyl-3-

ad

methylphenol), 4,4’ -thiobis(é6-tert-butyl-2-

methylphenol) .

Acylaminophencls, e.g. 4-hvdroxy/lauranilide,

cilsocTvylmercapto-6-

A
}
Sy
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;

(3,5-di-tert-butvl-4-nydrocxXy/anli_ino, -s-triazine,

3
¢

. , — . , 3 . . | S \ -
octyl N-(3,5-di-cert-buty.-<-hyzroxypnenyl) -

carbamate .
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Phenolic esters, such as esters of [-(3,5-di-tert-

butyl—4~hydroxyphen&l)propionic acid or of [3-(5-

tert-butyl-4-hydroxy-3-methylphenyl)propionic acid
with monc- or polyhydric alcohols, e.g. methanol,
diethylene glycol, octadecanol, triethylene

glycol, 1,6-hexanediol, pentaerythritol, neopentyl

glycol, trishydroxyethyl 1socyanurate,
thiocdiethylene glycol, dihydroxyethyloxalamide.

Phenolic amides, such as amides of [-(3,5-di-tert-

butyl-4-hydroxyphenyl)propionic acid, e.g. N,N’-

bis(3,5-di-tert-butyvl-4-hydroxyphenylpropionyl) -
hexamethylenediamine, N,N-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl) trimethylenediamine, N,N’-

bis(3,5-di-tert-butyl-4-hydroxypnenydi-
propionyl)hydrazire.

tertiary amines having aliphatic, araliphatic,

unsubstituted or substituted phenothiazines,
benzothiazines or quinolines) . Examples of these are:
N,N’-diisopropyl-p-paenylenediamine,

N,N’
N,N’
N, N’
N,N'
N, N’
N,N’
N,N’

-di-sec-butyl-p-phenylenediamine,
-bis(1,4-dimethylpentyl) -p-phenylenediamine,
-bis(l-ethyl-3-methylpentyl) -p-phenylenediamine,

-bis(l1-methylheptyl) -p-phenylenediamine,

~dicyclohexyl-p-ohenylenediamine,

-diphenyl-p-phenylenediamine,

-di (naphth-2-yl) -o-phenylerediamine,

N-isopropyl-N’-phenyl-p-phenylenediamine,

.

N-(1,3-dimethylbutyl) -N’-phenyl-p-pnenylenediamine,

N- (1-methylheptyl) -N’ -phenyl-p-phenylenediamine,

N-cyclohexyl-N’-phenyl-p-phenvlensediamine,

4- (p-toluenesulfonamido)diphenylamine,

N, N’

-dimethvl]l-N,N’-di-sec-butvl-p-ohanylenediamine,

diphenvlamine, N-allyldiphenviamine,

) —-—

4 -1sopropoxydiphenylamine,
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N-phenyl-1-naphthylamine, N-phenyl-2-naphthylamine,
octylated diphenylamine, €.9. o,p’'-di-tert-
octyldiphenylamine, 4 -n-butylaminophenol,
4-butyrylaminophenol, 4-nonanoylaminophnenol,

4 -dodecanoylaminophenol, 4-octadecancylaminophenol,
di (4 -methoxyphenyl)amine,
2,6-di-tert-butyl-4-dimethylaminomethylphenol,
2,4-diaminodiphenylmetnane,

4,4’ -diaminodiphenylmethane,

N,N,N’, N’-tetramethyl-4,4’-diamincdipnenylmethane,

1,2-di(phenylamino)ethane,

1,2-di[2- (methylpheny.)amino]etnane,

1,3-di (phenylamino) oropane, (o-tolyl)biguanide,
di[4-(17,3"-dimethylbutyl)phenyl]amine, 'tert~octylated

N-phenyl-1-napnthylamine, mixtures made from mono- and
dialkylated tert-butyl-/tert-octyldipnenylamines,
2,3-dihydro-3,3-dimethyl-4H-1,4-benzothiazine,

phenothiazine, n-allyvlphenothiazine,

styrenated diphenylamine, polymer: zed 2,2,4-trimethyl-

1,2-dihydroguincline.

Among the phosphites, stabilizers which may be used

(esters of phosphorus acid) are compounds having

aliphatic, araliphatic and/or  aromatic  radicals.

Examples of these are: trimethyl phosphite, triethyl

-

phosphite, triisobutyl phosphite, triphenyl phosphite

and tris([4-nonylphenyl] phosphite.

Thicethers which have proven particularly sultable are
esters of thiodiacetic acid or thiodipropionic acid,

e.g. dilauryl 3,3’-thiodipropiconate or distearyl 3,37'-

by

thiodipropionate.

O

Among the thiocacids, use 1s presIerably made O

cid or salts

)

dithiocarbamic and/or dithiocpnospheric

thereof.

The stabilizers may be used eitner -ndividually or 1n

k ' : — o ey 1 ) - L—_-_\"‘, R Y I *':_: f‘*"‘i":.’_'“:) - ™ LR
combination. Pavr-icular prafarance 13 given Lo Che use
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of sterically hindered phenols and amines, and also

phenothiazine.

The amounts added according to tne invention depend on

the effectiveness of the stabilizer and are generally

from 0.01 to 10% by weight, 1n particular from 0.1 to

1% by weight, based cn the polymer powder, the particle

size of which 1s preferably trom 10 to 100 um. In one

preferred emcodiment, the novel mixtures made from

water-soluble polymer powder anc stabilizer also

comprise up to 5% Dby weight of a water-soluble
aminosulfonic acid compound, such as amidosulphonic
acld and/or taurine, in the form of the free acid or as

a salt.

An important factor for the 1nvention 1s that the

stabilizer in liquid or dissolved form 1is added to the

aqueous polymer solution prior to 1ts conversion 1nto

the powdexr form, since only then does the

1

become effective.

thermooxidative stabilizing action

To emulsify the stabilizer 1n the aqueous polymer
solution, the stabilizer 1s added, either in liquid or
in dissolved form (for example 1n a suitable organic

solvent) to the appropriate agqueous polymer solution,

-

whereupon a microemulsion forms, made from stabilizer
and polymer compcund, and the size of the finely

divided o0il droplets of the stabilizer is < 100 nm.

sy

F
p—
h—

Surprisingly, the formation of this microemulsion 1S

successful even without otner additives 1n the form of

surfactants or protective colloids, and also without

the use of high-shear dispersicn procedures.

q

In order to convert the milicrcemulision composed of
stabilizer and polymer compound 1ntc Tne powder form 1t

1s necessary to r=move the liguid phase composed of

Ea

water and of anyv organic solvent used, and tnis may
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readily be carried out by the usual methods, e.g. spray

drying.

It has proved particularly advantageous here for the pH

of the aqgueocus polymer solution prior to conversion

1nto the powder form to be set to 6-10, preferably 7-9.

The solids content of the agueous polvmer solution here

1ls preferably from 10 to 50% by weight. With the aid of

this emulsification step 1t 1s even possible to use

hydrophobic compounds to stabillize the water-soluble
polymer  powders based on polyoxyalkylene glycol
carboxylates, in which <case polymer powder and

e

stabilizer are ccnverted by  way of adsorptive

1nteractions into an extremely finely divided colloidal
system. The manner 1in whicnhn the colloid particles with

their polyelectrolyte molecules are stabilized here,

electrostatically (carboxyl groups) and also sterically

(polyoxyalkenyl glycol groups), achieves a thermo-

dynamically preferred state.

The large surface aresa resulting from the fine division
of the stabilizer also means that every molecule of the

substrate to be stabilized 1s reachad, and this gives

exceptional efficacy.

The polymer powders protected according to the

lnvention agalnst autolignition and oxldative

degradation thereforse have unexpectedly high

thermooxidative stability, even when exposed to high

temperatures and oxidizing action {(air, oxyvgen).

The examples ©Dbpelow are 1intanded to describe the

invention in further detail.
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Examples

Example 1

200 g of a 36% strength »py weignt solution of a

copolymer made from 75 mol percent oI methacrylic acid
and 25 mol percent of an ester of methacrylic acid and

methylpolyethylene glycol of  average molar mass

1100 g/mol and having a random structure, 1in the form

of its calcium salt, were charged at room temperature

to a glass beaker. The solution, whicn had a pH of 7.2,

was then mixed, with stirring, w.th 0.36 g of a

stabilizer based on a styrenated diphenylamine marketed

as ADDITIN RC 7135. This gave a stable emulsion, which

was diluted with 200 g of water and converted into a

powder in a NIRO-Atomizer laboratory spray dryer (inlet
temperature 180°C, outlet temperature 105°C). The
resultant powder was treated with 0.30 g of fine-
particle silica, 1in crder to convert the powder 1nto a

free-flowing form. Agglomerated particles were removed

by screening through an 80 um screen, giving a white

powder with an average particle diameter of 28 um (air-

jet screen analysis).

Comparative Example L

Example 1 was repeated, but the spray drying took place
without adding the ADDITIN RC 7135 stabilizer. The

average particle diameter of the white powder obtained

was 32 um.

’ 2
Comparative Example 2

The powder obtained in Comparative zZxample 1 was then

4

mixed with 0.35 g cf ADDITIN RC 7135 and then mixed Ior

36 hours on a roll mill. The average particle diameter

Oof the remaining pcwder was 2z UM.
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The 1gnition behavior of the powders was assessed as in

"Testkriterien und Testverfahren zur Einstufung wvon

gefahrlichen Stoffen der Gefahrgutklassen 4.1, 4.2, 4.3
und 5.1 ([Test Criteria and Test Metnods for Assessing
Hazardous Substances in Risk Classes 4.1, 4.2, 4.3 and
5.17] (K.OQO. Storck Verlag, Hamburg):

Class 4.1 ignitable solids
Class 4.2 autolignitable substances
Class 4.3 substances which form ignitable gases on

contact with water

Class 5.1 substances causing 1gnition {(oxidation)

For allocation to Class 4.1 1t must pe ensured that no
autoignition occurs and that the temperature in the
interior of the specimen does not exceed 200°C after

storage for 24 h at 140°C (i1nternal temperature), when

1 1 of powder (uncompacted, correspoding to 600-700 g)

1s subjected to prolonged heating i1n a cube-shaped wire

cage of 10 cm edge length (Bowes-Cameron basket). If

thnese criteria are not met, the allocation is to one of
the Classes 4.2, 4.3 or 5.1, and the resultant increase
in safety measures requlired during preparation,
storage, distribution and handling 1is SO great that it
becomes qguestionabls whether the material can be

marketed.

To carry out the tests, a wire cage with specimen

holder is filled with the polymer powder to be tested.

-

_ightly and topped

The container i1is repeatedly tapped

up again after the powder has settled. Finally, excess

material i1s removed. The wire cage, completely filled

wlth the test substance, 1s then p-.aced in a drying

capinet preheated to 140°C, and a temperature sensor 1S

placed in the center oI the cube oI material. A second

Lemperature sensor 1s arrangec 1nn a ¢raphlite comparison

specimen lcocatad in a DEWAR flasx. Thz two temperatures

are recorded continucusly with The z1d of the SIPCON
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test-result-recording system over a period of 24 h, and

evaluated graphically.

Whereas the temperature measured in the polymer powder

prepared as 1in pxample 1 1s constant at 140°C over the

entire 24-hour test period, the powder from Comparative

Example 1 exceeds thes 200°C limit after only 3.7 hours,

and within a short time 1ts temperature increases tCoO

464°C with thermooxidative decomposition.

Comparative Example 2: the 200°C limit was exceeded

after 6.8 hours

(Tmax = 430°C)

The polyether carboxylate stabilized by the novel

process can therefore Dbe allocated to Hazardous

Substance Regulaticons Class 4.1, whereas products from

Comparative Examples 1 and 2 have to be allocated to

the autoigniting substances group (Class 4.2).

e

Examples 2 to 10

0.60% by weight (based on the polymerxic solid) of each

of the following stabilizers (Table 1) was emulsified
with the 35% strength by weight polymer solution

described in Example ..
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Table 1

iExample Stabilizer Maximum specimen Q.
' temperature (°C) E
| B (storage at 140°C for 24 h) |
2 | LOWINOX BHT | 186 |
3 | LOWINOX AH25% | 181 }
| 4 | ADDITIN RC 71157 172
| S LOWINOX 44 S 36% | 159 B _j
6 | IRGANOX P 1010° 142 ]
7 | VULKANOX 0CD° | , 140 -

8 phencthiazine _ 143 o
9 IRGANOX PS 8027 | 1 154 j
10 | HOSTANOX ©Sp1°’ 140 j
| coMp. 3 none added 464 :

L) 2,6-di-tert-butvl-4-methylphenol (Great Lakes)

2 2,5-di-tert~-amylhydrogquinone (Great Lakes)

3) 2,2’ -methylenebis (6-tert-butyl-4-methylphenol)
(Rhein Chemie)

4 4,4’ -thiopis(2-tert-butyl-5-methylphenol) (Great
Lakes)

> pentaeryvthrityl tetrakis-3-(3',5’-di-tert-butyl-
4' -hydroxyphenyl)propionate (Cipa)

> octylated diphenylamine (Bayer)

7 distearyl 3,3’ -thiodipropionate (Ciba)

8)

tris[2-tert-buztyl-4-(2-metayl-4-hydroxy-5-tert-
butyl)phenylmercapto-5-metaylpnenyl] phosphite

(Clariant)

In no case 1s the c¢ritical temperature threshold of

-q

200°C exceeded by the mixtures stabililized according to

Che 1nvention.
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The stabilizers used 1n Examples 1 to 10 were used as

1n the process described i1n Example 1 for stabilizing

the polymers given in the examples

—

below (Table 2) :

Table 2
Example | Polymer*’ Stabilizer Maximum specilimen
Cemperature (°C) |
(storage at 140°C
. | ] _for 24_§LMMW_L”
11 A ADDITIN TC 7135% 140 :
I R | A0 , S ]
12 B | ADDITIN RC 7135% 141 ,
i - b =22 . |
|13 C | ADDITIN RC 7135°% | 140
| 1
14 D | ADDITIN RC 7135°% | 139 |
15 A LOWINOX 44 S 367 163 ’
B Bl it =22 !
16 B phenothiazine | 149 [
A B Lt okt ___ i
17 C IRGANOX PS 802 142 |
| S ] — —_—
18 D ADDITIN RC 7115% | 164
. |
19 A ADDITIN RC 7115° 148
TR ks - - —
20 A phenothiazine | 142

polymer characteristics (products where in Na salt

form) ;

A

B B TIPS I A L L v - R T T S T R o 2

1:1 copolymer made from styrene and maleic

anhydride (M, = 19,000 g/mol) , partly
esterified to an extent o©of 50 mol% with
methylpolyethylene glycol-11C0

1:1 copolymer made Ifrom methylpolyethylene

glycol-110C MONOVINY ethexr and maleic

anhydride (M, = 23,000 g/mol)

1:1 copoclyvmer  made rrom allylpolyethylene

glycol-110C and ma.=1cC anhydride
(M, = 13,000 g/mol)
graft copclvmer madse Irom methylpelyethylene

glycol-500 and ma-=21c¢ annviride (molar ratio

L it rcs Al AAAe BBl fes cmaloss =



10

15

CA 02344546 2001-03-16

_17_

n

1:1.8) partly esterified to an extent of §0

mol%
x styrenated diphenylamine (Rhein Chemi)
3 cf. Table 1
) cf. Table 1
> cf. Table 1
> 0.26% (welght 1in relation to polymeric solid) of

Na salt of taurine also used

The results obtained for polymers A to D without adding

stabilizers were (Table 3):

Table 3:

1 . .
Example Polymer‘) Maxlmum specimen temperature

- el s - r...—.—-v—v- —

| (°C)
(storage at 140°C for 24 h)

_ e ::H
x

A
B | 458
C 452 '

P A ——————-Gu
. i ¥ S Kl i bl ¢ty ~eniiire-SFh

Comparison 4

{Comparisgpts

| Comparison 6

|
i

| Comparison 7 D 469

- characteristics of polymers: cf. Table 2
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Claims

A stabilized, water-scluble polymer powder based
on polyoxyalkylene glycol carboxylates,
wherein

the powder comprises a stabilizer selected from

ol

the group consisting of ohenols, amines,

phosphites, thioesthers, and alsco thicacids, in an
amount adequate for stabilization, and said powder
1s obtainable by adding the stabilizer in ligquid

Or dissolved form to the agueous polymer solution

prior to 1its conversion 1nto the powder form.

The polymer powder as claimed in claim 1,

wherein

1

puilt up from monomers

the polymers have Dbeen

based on unsaturated carboxyvlic acids and,

respectively, derivatives of these and from

oxyalkylene glycol alkenyl ethers.

The polymer powder as claimed in claim 1,

wherein
the polymers contain an unsaturated carboxylic

acid as main chain and opolvalkylene oxide side

chains bonded via ester groups.

The polymer powder as claimed in any of claims 1

Co 3,
wherein
the polymers contain other wvinyl- and/or acrylate-

Dased monomers.

q

The polymer powder as claimed 1n any of claims 1

Co 4,
wherein
the amount of the grtab:i_lzer 18 frem 0.01 to 10%

1

Dy welght and 1n particuiar Lfrom 0.1 to 1% by

weight, based on the pcivmer nowcdsar.

e
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The polymer powder as claimed 1n any of claims 1

to 5,
wherein
the stabilizer comprises an alkylated monophenol

having one or more alkyl radicals or from 1 to 18

carpbon atoms.

The polymer powder as claimed in any of claims 1

to 5,
wherein
the stabilizer comprises an alkylated hydrogquinone

having one or more alkyl radicals of from 1 to 18

carpon atoms.

The polymer powder as claimed 1in any of claims 1

Co b5,

wherein

the stabilizer comprises an alkylidenebisphenol

having a C;-Cs-alkylidene radical and/or comprises

a sterically hindered polynuclear phenol.

The polymer powder as claimed in any of claims 1

Lo 5,
wherein

the stabilizer  comprises a phenolic benzyl

compcund.

The polymer powcer as claimed in any of claims 1

co 5,
wherein
the stabilizer comprises a phencl/biphenyl

thiocether compound.

The polymer powder as claimed in any of claims 1
Co 5,

wherein

the stabilizer comprises an acylaminophenol.
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The polymer powcer as claimed in any of claims 1
Co 5,

wherein
B-(3,5-di-tert-
butyl-4-hydroxyphenyl)propionic acid or [-(5-tert-

the gstabilizer 1s an =ester of

butyl-4-hydroxy-3-methylphenyl)propionic acid.

The polymer powder as claimed 1n any of claims 1

Co &,
wherein
an amide of B-(3,5-di-

the stabilizer comprises

tert-butyvl-4-hydroxyphenyl)prooionic acid.

The polymer powder as claimed 1n any of claims 1

to 5,

wherein

the stabilizer comprises a secondary or tertiary

amine having aliphatic, araliphatic, aromatic
and/or cyclic radicals, oxr comprises an
N-heterocvycle.

The polymer powcer as claimed i1n claim 14,

wherein

the N-heterocycle has been selected from
substituted or unsubstituted phenothiazines,

benzothiazines and/or guinolines.

The rpolymer powder as claimed 1in any of claims 1
Lo 5,

wherein

having

the stabllizer ohosphite

comprises a

aliphatic, araliphatic and/or aromatic radicals.

claims 1

The volymer powder as claimed In any of

Co 5,
wherein

pased ¢©n a tnlcather comprises an

the stapililizer

~ ’

ester of thiodiacetic acid and/or thiodipropionic

acid.
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The polymer powder as claimed i1 any of claims 1
Co 5,

wherein

the stabilizer comprises a thioczzcid, selected from
the group consisting o©f ditziocarbamic acid,

dithiophosphoric acid ard/or salzs thereof.

pra

The polymer powdexr as claimed I any of claims 1
Cc 18,

wherein

the particle size of the powdsrxr 1is from 10 to

100 um.

The polymer powder as claimed in any of claims 1

Co 19,

wherein
the powder also comprises up to 5% by weight of a

water-soluble aminosulfonic acid compound.

The polymer powder as claimed inn claim 20,

wherein

the aminosulfonic acid compound has been selected

from amidosulfonic acid and/or taurine in the form

of the free acicd or as a salt.

The polymer powder as claimed in any of claims 1

Co 21,

wherein
when a specimen of the powdexr s heated at 140°C

for 24 h the temperature 1in tns 1interior of the

specimen does nct exceed 200°C.

A process for preparing the Tolymer powder as
claimed in any of claims 1 to 22,

which comprises

(a) adding a stapilizer selecz=d from the group
consisting oi phenols, =zamines, phosphites,

—nioethers, and also chicazrds, 1n an amount

# = ST L eple o AL e 7 L T L A1 Gl o A A M I e LRl | AT O S 1t e Lt 7 e €T R
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adequate for stabilization, in ligquid or

dissolved form, to an agueocus solution of a

polymer based on polyoxyalkylene glycol

carboxylates, to form a microemulsion, and
then

(b) converting the polymer into the powder form

by removing the liguid phase.

e

The process as claimed in claim 23,

wherein

the pH of the agqueocus polymer solution 1s set to

6-10, preferably 7-9, prior to conversion into the

powder form.

The process as claimed in claim 23 or 24,

wherein

the aquecus polymer solution has a solids content
cof from 10 to 50% by welght.

- F

The process as claimed in any of claims 23 to 25,

wherein
the 1liquid phase 1s removed by drying, in

particular spray drying.
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