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Descri pti orPB33#@ present invention relates to a process for producing

pol ymers by spray polynerization, to their use for thickening |iquids and
to a device for producing polyners by spray pol ymeri zation. Further
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The poly ers us 0 e use as thickeners or floccul ants.
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DE-A-195 06 287 describes the production of thickeners for print pastes. The
thickeners are produced by emulsion polymerization, azeotropically dewatered and

filtered.

25
GB-A-0 777 306 describes the production of polymers by spray polymerization. The
reaction is catalyzed by amides, such as acrylamide, acetamide and partially
hydrolyzed polyacrylonitrile. The polymers can also be used as thickeners for synthetic
resin dispersions.

30

US-A-3,644,305 discloses a spray polymerization process whereby low molecular
weight polymers can be produced. The polymerization is carried out at elevated
pressure.

35  According to the WO-A-96/40427 patent application, the spray polymerization process
is carried out by spraying monomer solutions into a heated atmosphere which is
essentially static. In the process, the monomers in the sprayed droplets polymerize and
the droplets are dried at the same time. At reduced pressure, the water content in the
polymer spheres produced is distinctly reduced, but the polymer particles have a rough

40  surface. At elevated pressure, smooth polymer spheres are obtained. The application
teaches that the particle size can be adjusted via the nozzle orifice.

J. Appl. Pol. Sci., volume 87, 2003, pages 1034 to 1043, and also J. Appl. Pol. Sci.,



teaches that the particle size can be adjusted via the nozzle orifice. J.
Appl . Pol . PIch38490l une 87, 2003, pages 1034 to 1043, and also J. Appl. Pol.
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mononer solklti oratigaskbére erbbslinkefocurrently. Preferably, the carrier gas is at
| east partly, preieisabheinitatoan extent of not 30 | ess than 50% and nore

pr ef erablyﬂto an, ext ent of not less than 75% returned into the reaction
space as a 3yc| e gas after one pass. Customarily, a portion of the carrier
gas, preferably not less than 10% is renoved fromthe systemafter every
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t he general rection ow, an r exanple In e'range from0.02 to
1.5 m £Yand preferably in the range from0.05 to 0.4 m's.
The reaction can be carried out in the presence of an inert carrier gas, in which case

inert is fo be understood as meaning that the carrier gas cannot react with the
constituents of the monomer solution. The inert gas is preferably nitrogen. The oxygen
content of the inert carrier gas is advantageously below 1% by volume, preferably

25  below 0.5% by volume and more preferably below 0.1% by volume.

The inert carrier gas can be led through the reaction space cocurrently with or
countercurrently to the free-falling droplets of the monomer solution, preferably
cocurrently. Preferably, the carrier gas is at least partly, preferably to an extent of not

30 less than 50% and more preferably to an extent of not less than 75%, returned into the
reaction space as a cycle gas after one pass. Customarily, a portion of the carrier gas,
preferably not less than 10%, is removed from the system after every pass.

The gas velocity is preferably such that flow in the reactor is laminar in that for example
35 there are no convection eddies opposite to the general direction of flow, and is for

example in the range from 0.02 to 1.5 m/s and preferably in the range from 0.05 to

0.4 m/s.

The reaction temperature is preferably 70 to 250°C, more preferably 80 to 190°C and
40  most preferably 90 to 140°C.

The concentration of monomer a) in the monomer solution is typically in the range from
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guat er ni zed, for exanple with nethyl chloride, and nononers obtai nabl e by
25  Further monomers a} are for example acrylamide, methacrylamide, crotonamide,
acrylonitrile, methacrylonitrile, dimethylaminoethyl methacrylate, dimethylaminoethyl
acrylate, dimethylaminopropyl acrylate, diethylaminopropyl acrylate, dimethylamino-
butyl acrylate, dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate,
dimethylaminoneopentyl acrylate and dimethylaminoneopentyl methacrylate and also
30 their quarternization products, for example with methyl chioride, hydroxyethyl acrylate,
hydroxyethyl methacrylate, hydroxypropyl acrylate and hydroxypropyl methacrylate.

Further monomers a) are monomers which are obtainable by reaction of nitrogenous
heterocycles and/or carboxamides, such as vinylimidazole, vinylpyrazole and also

35  vinylpyrrolidone, vinylcaprolactam and vinylformamide, with acetylene and which can
also be quaternized, for example with methyl chloride, and monomers obtainable by
reaction of nitrogenous compounds, such as, for example, diallyldimethylammonium
chloride, with allyl alcohol or allyl chloride.

40  ltis further possibie to use vinyl and allyl esters and also vinyl and allyl ethers, such as
vinyl acetate, allyl acetate, methyl vinyl ether and methyl allyl ether as monomers a).



reaction of nitrogenous conpounds, such as, for exanple,
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25
The monomers a) are polymerized in the presence of a crosslinker b) or of a
combination of various crosslinkers. Crosslinkers are compounds having fwo or more

polymerizable groups.

30  Suitable crosslinkers b) are for example (meth)acrylic esters of polyhydric alcohols
which may have been alkoxylated with up to 100 and usually up to 50 ethylene oxide
and/or propylene oxide units. Suitable polyhydric aicohols are in particular
C,-Cio-alkanepolyols having 2 to 6 hydroxyl groups, such as ethylene glycol, glycerol,
trimethylolpropane, pentaerythritol or sorbitol. Preferred crosslinkers are polyethylene

35 glycol diacrylate and polyethylene glycol dimethacrylates, which are each derived from
polyethylene glycols (which may be considered as ethoxylated ethylene glycol} having
a molecular weight in the range from 200 to 2000. Further usable crosslinkers b) are
methylenebisacrylamide, trimethylolpropane triacrylate, trimethylolpropane
trimethacrylate, ethylene glycol diacrylate, propylene glycol diacrylate, butanediol

40 diacrylate, hexanediol diacrylate, hexanediol dimethacrylate or diacrylates and
dimethacrylates of block copolymers formed from ethyiene oxide and propylene oxide.
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Preferred examples of allyl ethers are: polyethylene glycol diallyl ethers which are

20  derived from polyethylene glycols having a molecular weight from 200 to 2000;
pentaerythritol triallyl ether or trimethylolpropane diallyt ether. It is further possible to
use reaction products of ethyiene glycol diglycidyl ether or polyethylene glycol glycidyl
ether with 2 mol of allyl alcohol and/or pentaerythritol triallyl ether.

25 A suitable allyl ester of a polyfunctional carboxylic acid is for example diallyl phtalate.

The monomers are polymerized with each or one another in aqueous solution in the
presence of initiators c).

30 The initiators ¢) are used in customary amounts, for example in amounts from 0.001%
to 5% by weight and preferably from 0.01% to 1% by weight, based on the monomers
to be polymerized.

Useful initiators c) include all compounds which disintegrate into free radicals under the
35  polymerization conditions, examples being peroxides, hydroperoxides, hydrogen
peroxide, persulfates, azo compounds and redox initiators. Preference is given to the
use of water-soluble initiators. In some cases it is advantageous to use mixtures of
various initiators, examples being mixtures of hydrogen peroxide and sodium or
potassium peroxodisulfate. Mixtures of hydrogen peroxide and sodium peroxodisulfate
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pyrosulfite, ammonium sulfide, alkali metal bisulfite, alkali metal suifite, alkali metal

thiosulfate, alkali metal hyposulfite, alkali metal pyrosulfite, alkali metal sulfide or

sodium hydroxymethylsulfoxylate. The reducing component in the redox catalyst is

preferably ascorbic acid or sodium pyrosulfite. Based on the amount of monomers

30 used in the polymerization, for example from 1 x 10 to 1 mol% is used of the reducing
component of the redox catalyst.

It is particularly preferable to induce the polymerization through the action of high
energy radiation, in which case it is customary {o use photoinitiators as initiator c}.

35  Useful photoinitators include for example a-splitters, H-abstracting systems or else
azides. Examples of such initiators are benzophenone derivatives such as Michler’s
ketone, phenanthrene derivatives, fluorene derivatives, anthraquinone derivatives,
thioxanthone derivatives, coumarin derivatives, benzoin ethers and derivatives thereof,
azo compounds, such as the free-radical formers mentioned above, substituted

40 hexaarylbisimidazoles or acylphosphine oxides, especially 2-hydroxy-2-methyl-
propiophenone (Darocure® 1173). Examples of azides are 2-(N,N-dimethylamino)ethyl
4-azidocinnamate, 2-(N,N-dimethylamino)ethyl 4-azidonaphthyl ketone, 2-(N,N-di-



thiosulfate, alkali nmetal hyposulfite, alkali metal pyrosulfite, alkali

metal sul fi BE58849 sodi um hydroxymet hyl sul f oxyl ate. The reducing conponent in
the redox catalyst is preferably ascorbic acid or sodium pyrosul fite. Based
on the anount of nononers 30 used in the, polyrrerl zation, for exanple froml
x 10"5 to 1 mol % is used of the reduci ng n’gonent of the redox catal yst.
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phenyl ] - 2- hydr oxy- 2- net hyl - 1- pr opan- 1-one, and al so m xtures thereof. The
nmononer sol ution conprises water as conponent d). The pH of the nononer
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One or more spray nozzles can be used in the process of the present invention. Usable
spray nozzles are not subject to any restriction. The liquid to be spray dispensed may

30  be fed to such nozzles under pressure. The atomizing of the liquid to be spray
dispensed may in this case be effected by decompressing the liquid in the nozzle bore
after the liquid has reached a certain minimum velocity. Also useful for the purposes of
present invention are one-material nozzles, for example slot nozzles or swirl or whirl
chambers (full cone nozzles, available for example from Disen-Schilick GmbH,

35  Germany, or from Spraying Systems Deutschland GmbH, Germany).

Preference for the purposes of the present invention is given to full cone nozzles. Of
these, those having a spray cone opening angle in the range from 60 to 180° are
preferred and those having an opening angle in the range from 90 to 120° are

40 particularly preferred. For the purposes of the present invention, the average droplet
diameter which results on spraying is typically less than 1000 pm, preferably less than
200 um, more preferably less than 100 um and customarily greater than 10 ym,



have a pH of around 7. The reaction is preferably carried out in apparatuses
whi.ch are aPE@584R table for spray 25 drying. Such reactors are described
for exanple in K Masters, Spray Drying Handbook, 5th Edition, Longman,
1991, pages 23 to 66. One or nore spray érozzl es can be used in the process
of "'the present invention. Usable spray hozzles are not subject to any
restricti onprefphebly gigated tham 39eurs gndynate sresergblal oneafer than pe pirednd gasbeh nozzl es
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32. 15 Dropletization through am nar jet disintegration as described in

D opl ot 1 zat' o rerery Mgk Ffougtulsict Menontd 46l re qhah Ol e o el Pators. are
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25 The reaction space of the polymerization reactor can be carried out in overpressure or
in underpressure, an underpressure of up to 100 mbar below ambient being preferred.

The polymerization reactor preferably has a carrier gas flowing through it. Cocurrent
operation is preferred; that is, the carrier gas flows downwardly through the
30  polymerization reactor.

The polymerization rate and the drying rate typically have different temperature

dependencies. This can mean, for example, that the sprayed droplets dry before the

desired conversion has been achieved. It is therefore advantageous to control the
35 reaction rate and the drying rate separately.

The drying rate can be controlied via the water vapor content of the inert gas. The
water vapor content of the inert gas is generally up to 90% by volume and preferably
up to 50% by volume.

40
The polymerization rate can be controlled through the identity and amount of the
initiator system used.



Dropletization in the process of the present invention provides polyneric

t hi.ckeners PBOSB4ing a | ow fraction of dust, an optimum bul k density and
good flowability. If, however, high throughputs of nonomer solution are
desired, spraying of the nononer solutign into the reaction space is
préferred. 25 The reaction space of the polynerization reactor can be
carried out in overpressure or in underpressure, an underpressure of up to
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exanpl e witfgapior.e peroxide initiators. Photoinitiators are particularly
advant ageous. Wen photoinitiators are used, the drying rate can be
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exanpl €20 Vatush %@%Mﬁ%ﬂ%g%mﬁ WatR{y@Reidragyon desired for the reaction.

A portion of the reaction offgas can be removed from the system and replaced by fresh
carrier gas, in which case unconverted monomers present in the reaction offgas can be
separated off and recycled.

25 Particular preference is given to an integrated energy system whereby a portion of the
heat rejected in the cooling of the offgas is used to heat up the cycle gas.

The reactors can be trace heated. Any trace heating is adjusted such that the wall
temperature is not less than 5°C above reactor internal temperature and condensation
30 atreactor walls is reliably avoided.

The reaction product can be removed from the reaction space in a conventional

manner, preferably at the base via a conveying screw, and if appropriate be dried to

the desired residual moisture content and to the desired residual monomer content.
35

The present invention further provides apparatus for producing polymers by spray

polymerization, comprising

i) a heatable reaction space,
40 i) at least one apparatus for droplet generation in the upper region of the reaction
space i),
iy atleastone carrier gas feed in the upper portion of the reaction space i),



t he process. Thereafter, the reaction offgas can be at |east partially
reheat ed anBF 5684Qrned i nto the reactor as recycl e gas. Preferably, the
recycle gas is cooled down 20 such that the cool ed recycle gas has the water
vapor fraction desired for the reaction.,o A portion of the reaction offgas
can be renmoved fromthe systemand replaced by fresh carrier gas, in which
case unconvil t edlt Ingsionecemisr gseptehpatet.he reacti on of fgas can be separated
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screw, and Y¥) aaﬂ%ﬁﬂnstsewﬁs gFﬁdé%of‘oore vBdhe dererROrtipRA heegtine cont ent
and to the desi spateripsi dual nmononer content. 35 The present invention
further pr ovi des apparatus for producing polyners by spray polymerization,
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gas outlet in t e reaction space i), vi) if appropriate
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gas fromthe carrier gas outlet v) to the carrier gas feed iii), 5 vii) at
| east ore ChHyEgaNDvifedhSRek fortdx@mpReEorhsrebsit, Hfaté Artdreadtanerjeate 1) for
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20 he source of radiation is not subject to any restriction; preferably the source of

radiation is coordinated with the photoinitiator used. Preference is given to using UV
lamps, preferably having a power output in the range from 0.5 to 20 kW and more
preferably in the range from 2 to 10 kW, examples being iron-doped mercury lamps.

25 The process of the present invention advantageously combines the production and
drying of a polymeric thickener in one operation, wherein the heat of polymerization
can simultaneously be used for drying.

The process of the present invention makes it possible to produce polymeric thickeners

30 which, owing to their small particle size and the associated large surface area, are fast
dissolving and at the same time, owing to the dropiet size set in the course of the
spraying of the monomer solution, have a low fraction of fine dust, especially particles
having a size of less than 10 pym.

35 The process of the present invention can also be used to produce smaller polymeric
particles which are subsequently phiegmatized in a conventional manner, for example

by suspending in technical-grade white oil.

The polymeric thickeners producible by the process of the present invention are useful
40  for thickening liquids, especially aqueous systems.

The polymeric thickeners obtainable by the process of the present invention are water



15 The neans_vi) . conprises for exanple a conpressor, a rate neter and an
adj-ust abl e PGaP¥® The conpressor raises the pressure of the carrier gas and
thus makes it possible to return it to the carrier gas feed iii). The
returned carrier gas rate can be set viqg the rate neter and the valve. 20
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i nvention apgnkhe thickened solution is adjusted to a viscosity of |ess

than 1 nmPas (as neasured according to German standard specification DN
51562) y addition of water, filtration through a filter having a pore size

of about 5 Pif\(iswsityof %&@me@%ﬁqmﬁ@wowcmrmmm@ﬁw Py theer
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amount of 1 RSARHFPEE And FrofEhRfdrhdl§ Aofl¥éss than 20 000 mPas at 23°C.

25 Exampies:
Example 1 (comparative example)

7.8 kg of acrylic acid, 22 g of Irgacure® 2959 (1-[4-(2-hydroxyethoxy)phenyi]-

30  2-hydroxy-2-methyl-1-propan-1-one from Ciba Spezialitdtenchemie, Switzerland) and
12 g of 2,2'-azobis(N,N’-dimethyleneisobutyramidines) dihydrochioride (V44 azo
initiator from Wako Deutschland, Germany) were dissolved in 10 kg of water. This
solution was spray dispensed in a heated spray tower 8 m high and 2 m wide filled with
a nitrogen atmosphere (100°C, gas velocity 0.1 m/s in cocurrent). In the top third of the

35  spray tower the droplets traveled past 6 iron-doped mercury UV lamps (6 kW each). A
dry white powder was obtained at the base of the spray tower. The average particle
size was 11 pm. This powder formed a clear solution in water. A 1% by weight solution
had a pH of 7 and a viscosity of 2000 mPas.

40 Example 2

7.8 kg of acrylic acid, 7.8 g of polyethylene glycol diacrylate 400, 22 g of



rinsing wwth water, drying and backwei ghi ng. The pol yneric thickeners
produci bl e 7 8884& of the present invention are useful as 15 thickeners for
aqueous systens, exanpl es being paper coating slips, pignent print pastes
and wat er bor ne coatlngs such as architegyural coatings. They are also useful
in" cosnetics, exanples being hair cosnetics such as conditioners or hair
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powder formed a clear solution in water. A 1% by weight solution had a pH of 7 and a
viscosity of 36 000 mPas.
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Example 4

7.0 kg of acrylic acid, 0.8 g of acrylamide, 7.8 g of polyethylene glycol diacrylate 400

and 33 g of 2,2’-azobis(N,N’-dimethyleneisobutyramidines) dihydrochloride (V44 azo
30 initiator from Wako Deutschland, Germany) were dissolved in 10 kg of water. This

solution was spray dispensed in a heated spray tower 8 m high and 2 m wide filled with

a nitrogen atmosphere (120°C, gas velocity 0.1 m/s in cocurrent). A dry white powder

was obtained at the base of the spray tower. The average particle size was 15 pm.

This powder formed a clear solution in water. A 1% by weight solution had a pH of 7
35 and a viscosity of 32 000 mPas.

Example 5

33 g of 2,2"-azobis(N,N’-dimethyleneisobutyramidines) dihydrochloride (V44 azo

40 initiator from Wako Deutschland, Germany) and 7.8 g of polyethylene glycol diacrylate
400 were dissolved in 20.8 kg of aqueous sodium acrylate solution (37.5%). This
solution was spray dispensed in a heated spray tower 8 m high and 2 m wide filled with
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viscosity off 388491 000 mPas. Exanple 3 7.0 kg of acrylic acid, 0.8 g of
acrylam de, 7.8 g of polyethylene gl ycoI di acryl ate 400, 15 22 g of

I rgacure(r) 2959

(1-[4-(2-hydr oxyet hoxy) phen &a 2- hydr oxy -2 met hyl - 1- propan-1- one from G ba
Spezi al i t at®REAGEA Amosppere é%la ﬁdsaSavﬁ!pqtz Ogl fs ip cecuréezt&bﬁéﬂmwmte gpwder

met hyl enei mrbtya;uam g the dpselbihiid spelyltowerdThé Metage particle tsizatwerrs 3 om Wako

Deut schl andy %&J@?Wr)rﬁwa s%ﬁﬂil)?{?rpwéﬂar é\%%%)&ﬁeliﬂﬁggjhoqnééa %?l #tf on was

spray di spensed ¢ pr ay tower m hi m w de led with a
ni trogen at3hd 'I’i%?oé‘txkﬁ}%ﬁlé Cbr(.r)‘ g&s velocity 0.1 n1$ in cocurrent). In the top
third ofs the spray tower the droplets traveled past 6 iron-doped nmercury W
| anps (6 k\@,@ﬁﬁ}p@a A dry white powder was obtained at the base of the spray
tower. The average particle size was 12 pm This powder forned a clear
solution in water. A1 %by weight solution had a pH of 7 and a viscosity
of 36 000 n¥egof 2B-a2eobis,b-dimetiyldngisobutycanyidines edihvtiroahi@idg (¥#4 aze yl ani de,
Z 523 g of DQHM%W&@W&\I&J N@Lﬂécrﬁhrﬂcclél—rﬁér%/)@Q kg%ﬂgc@@ngd(ﬁndz;g v 20
-a ene chl ori azo
Tt el e s sl LB R AN EE e M K SR SRy o vt o
Thi s sol utlaﬂwlatwowp@ra@?eﬁ"/sb@miéa kgwfwateéaﬁ‘eﬁscsdphmwamaygsm%ﬁgm and 2 m
wi de fill echeatddspray toiver @ aeRighaRB 2P Yide f(ikd Wih DdGoye azmot;yhe@e lagkg, in

cocur ent) oo Blok s BB onoR SRALAIISHAL JEORRARE 1d Doy tover.

The aver ag solution in
water. A1l SWWOWEF dhe ayeﬂaa@|paﬁlc|¢a%|zeawW6ﬂerh'§5myﬁar%zrrw%e&@af §olgiom2 000
mPas. Beanph evaler38 1% of wight schrtivhina( e, g ol amd b ylseowtiyd B0 10P0 arRad. nes)

di hydrochl oride (V44 azo 40 initiator from Wko Deutschl and, Gernany) and
7.8 g of pol)ét | ene gl ycol diacrylate 400 were dissolved in 20.8 kg of
agueous sodf ?yl ate solution (37.5% . This solution was spray dispensed
in a heated spray tower 8 mhigh and 2 mwide filled with PF 55849 13 a
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solution (37.5%) and 2.1 kg of water. This solution was spray dispensed in a heated

spray tower 8 m high and 2 m wide filled with a nitrogen atmosphere (120°C, gas

velocity 0.1 m/s in cocurrent). A dry white powder was obtained at the base of the

25 spray tower. The average particle size was 15 pm. This powder formed a clear solution
in water. A 1% by weight solution had a pH of 7 and a viscosity of 37 000 mPas.



5 Exanple 6_33 g of 2,2'-azobis(N, N -di nmet hyl enei sobut yram di nes)

di hydrochl oPF§8%48/44 azo initiator from Wako Deutschl and, Gernany), 0.8 kg
of acrylam de and 4 g of 10 pol yethyl ene glycol diacrylate 400 were

di ssolved in 18.7 kg of aqueous sodium g@gcrylate solution (37.59% and 2.1 kg
of water. This solution was spray dispensed in a heated spray tower 8 m

hi gh and 2 YWe@&i@: filled with a nitrogen atnosphere (120C, gas velocity 0.1
ms in cocurrent). A dry white powder was obtained at the base of the spray
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was spray di spetised atieast heaing@torspray tower 8 mhigh and 2 mwide filled
with a nitrogengat nogpbere (120C, gas velocity 0.1 m's in cocurrent). A dry
white p er was obtained at the base of the 25 spray tower. The average
particl e’ size was 15 pm This powder forned a clear solution in water. A1l
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14 Ve claim lerodsiinkér@g tsask@onMidfhdabmer &, pol ymer by spray pol yneri zation
of a nonomer solution conprising 5 a) at |east one water soluble

ethylenically unsaturated nononer, b) at |east one crosslinker, c) at |east
one initiatdr, ThePrRegssaccadingde ciaim Ttvereid mieacid i cptivd dghPrthges from

0.01 %1®» 0. 2% prgsemeeahtn ofert daeriergaess! i nker b), based on the nononer a). 2.
The process according to claim1 wherein the reaction is carried out in the

15 presence_of an inert carrjer gas. 3. The process according to claim?2
wherein t hedc ar-Ft?eeFP"O@%% gcgonging tgggm BeWh(elr?'“ the carrier gas is at least partly
recycled into the reaction space after one pass.

20 4. The process according to 2 or 3 wherein the carrier gas passes cocurrently
through the reaction space.

5.  The process according to any one of claims 1 to 4 wherein the monomer a) is
acrylic acid, vinylpyrrolidone, quaternized vinylimidazole, acrylamide, quaternized
25 dimethylaminoethyi acrylate and/or diallyldimethytammonium chloride.

6.  The process according to any one of claims 1 to 5 wherein the initiator ¢) is an
azo compound, a redox initiator or a photoinitiator.

30 7. The process according to any one of claims 1 to & wherein the initiator ¢) is a
photoinitiator.

8.  The process according to any one of claims 1 to 7 wherein the droplet size of the
spray-dispensed monomer solution is adjusted such that the polymers obtained
35 have a primary particle size in the range from 10 to 150 ym.

9.  Apparatus for spray polymerization wherein the reaction space comprises at least
one source of radiation.

40 10. The apparatus according to claim 9 that comprises at least one means for carrier
gas recycling.



recycled into the reaction space after one pass. 20 4. The process according
to.2 or 3 WeP®B4? the carrier gas passes cocurrently through the reaction
space. 5. The process according to any one of clainms 1 to 4 wherein the
nmonormer a) is acrylic acid, vinylpyrrolkgdone, quaternized vinylimdazole,
acryl am de, quaternized 25 dinethylam noethyl acrylate and/or
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clains 1 to 5 Jvibethizkenibdnbiquise.tiator ¢) is an azo conpound, a redox
initiator or a photoinitiator. 30 7. The process according to any one of
clainms 1 to 6 erein the initiator c)_ i . photojnitiator. 8. The, process
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spr ay- di%spensedaymrseccadingta any ore efdjairss ddo8uch that the pol ynmers obt ai ned
35 have a primary particle size in the range from10 to 150 pm 9. Apparatus
for spray polynerization wherein the reaction space conprises at |east one
source of radiation. 40 10. The apparatus according to claim9 that
conprises at |east one neans for carrier gas recycling. PF 55849 15 11.
The use of polyners obtained by a process according to any one of clains 1
to 8 for thickening liquids. 12. A process for thickening aqueous fl uids
whi ch conprises a process for producing 5 polyners according to any one of
clains 1 to 8.



