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55 at concentrations equal to those typically used in coating formulations.
The weight ratio of the soluble polymer to the insoluble polymer (based on total polymer sollds) in the
non-aqueous dispersion is an important variable of the invention. At weight ratios of soluble polymer to
insoluble polymer less than about 10 to 90 drying speed enhancement is diminished and 'the non aqueous
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having a substantially different solubility parameter than the non-aqueous
medi ym used for the non-aqueous dispersion or dispersion polynerization
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(greater thgn about 50@6by melght) anDunt of an aliphatic hydrocarbon
liquid, an aromatic hydrocarbon liquid or m xtures thereof and nmay be the
same or different fromthe nediumused to prepare the soluble polyner. If
an aromati c hydrocarbon liquid is selected as the maj or conponent of the
non- 15 aqueous nmediumthen it is preferred to use the nore pol ar nononer
or m xturesse such as those containing acrylonitrile, or to enploy the above
described in-situ crosslinking procedures to obtain the desired
insolubility and to maintain particle size control and useful application
viscosity for the resulting non-
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aqueous di spersion. The insoluble polynmers are preferably prepared by a

st andard non-aqueous di spersion polyﬁgrsr,?ggf gy 20 reaction. Wile a 'single
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concentrations eoual to those t -rcally used in coating fornul ati ons. The
wei ght r at | BAMPLE RePrensration ob Off Ip Pobymerhie | nsol ubl e pol yner (based on

pol ynmer and a non-gqueous mediumwi th the renoval of the water bef&r

NP APRR'E

total poPYner solrds |n the non aqueous _di spersion i s an |g§orta nt
vari abl e of %dtdﬁ'ée 0 Iy ’? |l|z ?ﬂﬂbg‘e ff)llogrgrp mergebm 91 fals o PrRRarn M) e
pol ymer | es ol véag?prepare usmg 44 ;gja of tat?e%g ag We] rah %Iefggk harge sgverq ?rlresnt\]o%gmg‘nd

the non aq”ree Was 149.98 grams toluene, 132.00 grams styrene; 60.00 grams IBOMA, 80.00 grams IBMA, 9.00

55 grams ALMA and 9.0 grams {-BAEMA. No chain transfer agent was used. THe polymerization initiator
system was 21.60 grams of Lupersol 575 (7.20 weight percent), a peroxy initiator of the Lucidol division of
Pennwalt-Corp., in 20.00 grams of toiuene. The soluble polymer product had a solids level of 56.2 weight
percent, Mw of 19300 and a Mn of 6710 using polystyrene as the calibration standard.
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EP§310 331 Bl di spersion process is also |ess preferred due to other
preparati.on problens such as grit fornmation. At weight ratios of sol uble
poliymer to insol uble pol ymer gr eat eFPORA 33bBIt 60 to 40 the application
viscosity of the al kyd reS|n contai ning fornul ations containing the

non-aqueous dh iy '?er Ed vcv)ans %I tulsucx) [\%s. i}ecorgecﬁ aa 93m lcgpdrgé;%or? Qé}& sQ)g1 from Exxan
embrittleng %r{ﬁesun éh ve The %’P Q 14@9 Q Q%QH&S H&P%f]doo”
R oot i saoogo@gra

admi xed wit 'J&ﬁ%,y

properties fewﬁﬁ &%ng qgsd ﬁ%lao@ Le zguoh%.tma bystefClvas 2 %3 Grams Diple

| Mpr ovenmgnt 575 e ir M%sﬁ&u&mkéum divitfer prodlcAad 8363 vmgﬁtp&.i:c%hton
adm xed wi t:Qvet B U%O%@%BW&@H}E anel dafbfationl) & wei ght ratio of the

non- aqueous di spersion solids to alkyd in the adm xture is typically in the
range of freoaMHRe 8! PéalBord & NaPA4eod Disgblsionl beingdasimher r ed wei ght ratio of

non- aqueous dispersion solrds to alkyd 1s 10 typically in the range of from
about 10400 t a paftiedt dach dbthe sdiliile payrhed Wi sdoFyere xanifs @EExample it Rvitarsd®el béing used more

i Il ustrate thimeonpe)opar @kd asthefinittahiask crargaciol @@p@e sinpiee 061he norcarius dspersitl o the

t he i nvent i iovention Giedordirigrto tredolioning ployatiueoTheatable nitjichcidlaivs (Tgblé &Y svmimatizes the. spadificy
are not i ntwerdedr @mgositicoal the imsdlublsepotyores tweigtcbercend of inspjuble tphigmérriy eeltbleopplysienme
ot her non- atheé@bsendiasaoes dispersion oredest iand peveenbfolidsty weighteah the predudt ffiashed according to
pr epar at rontheiprdcedwre- t o nodi fy al kyd conpositions are clear to those of
ordinary skill in the 15 art fromthe above description of the invention
EXAMPLE 1: @snemabfregepie of Sol ubl e Pol yrrer Gener al Pr ocedure 20 An |n| t| aI
char ge of hydrocarbon qui d sol vent

Ex; Ch A s "ec"\f\%t'gd 3 @d'a'ik(fsgeﬁcﬁtiﬁd "h E'g'P 'i'ﬂt' It aé
on Chenica % %;ig %d?wu y

with a Ff e'B‘F F?H'l"esml{ gPrerae Q T“P'F
inlets for THY9PY ﬁ’ Po§ 'tgg itrogen oafaﬁss s " gee  $e9

i ni tl .at or. i pef:g:%mf n %I%blé e%fsf:g, Hﬂl’ gﬁf i oﬁ F(}rtlon one (')'#%he gr[ﬂ S used
pogi tive pr rbdnP 5 Weight 5t a& un\ﬂ@ﬁ in dtf& eel;,s. mae .oa; ?me

nononer e% ’E
sygtem wt‘és'rse rbo,p,ggénzrﬁ%b Cdn %ﬁt%% i IXt%f'flsggk at7t e egtarry\re@{?]rrgfm@rgﬁlgtt and
nononer feed ‘Aﬂé?'faaduﬁbﬁ@f éé@ee@%h%@tﬁ&ﬂé&i te¥ipbrattle dfoppeaGhy REM thentaisddballl 8198 Qthe

i sgdecyl met R BEEant ifAR) feedRerd thetl hRAFNIPIddbS TRS MAltionRisBRdUYERERY & thRSWBIr,
177. 00 gr angeried. Up&P&daipislion B kHaaRdnyhéttiéod (ah&Miiitor Bed) e diiasdiTeedEondltitivig the remaining
net haC Iy bat ity (phécbMor miislordn Séhedt wd¥taddd dvertthd yduBEoNee hby ] TheBédomarwak afaltained at
(t{BAEMA) . dire pobngnarititionalt hod Thé) iIFtiddaEy cablihbe Was Ghee NpliadytewithC Hiktiiatoe thedt! ad
grgns of ansoved wasthen emoved(uddef @acubrd af T80T uhtil Be ldesirbd shiiddNntentrosthe Fimat prpguctwd30
grdans of thaheadsol sol vent and 4.00 grans of ethyl acetate, constituting a
concentr at i on Tod foldwing listé spe€ific ¢pmppsitions of legch\obargehused prepare fampele e chai n
tragnsfer smgent system contained 5.25 grans of n-octyl nmercaptan (n-onm in
10.{00 granms of Varsol solvent for @,,tgp!gg@eﬁa@tl on on 1. 75 wei ght percent on
nonjoners. The nononer feed was grgpauaty—added—to—the fl ask over 3 hours.
The chain transfer agent system whSemritd 2688gemsa 5 hours. The

po FerEI’I zation initiator system wa¥¥stidbd A8-599R%F el such that two-thirds of
t he syst 8&m was added over three hours followed by tripling the addition
ratje of the remaining one third over the final one half hour. After all
fegds were conpleted the f|a>|§emal ntal ned at 100 CTlor one half hour,
folj{l owed by cooling to room : : he resulting

solijubl e ol ymer had a M of { eterm ned by gel
perimeat i on chr omat ogr aphy us r% pare WHS?I(W%GWIQE?E‘@ ds the standard. 40
The solids level of the sol upl r- F?éFA)was 58 6/04W"WEI ght. Soluble

pol ynmer sanples 2-21 were pr opjtrijg A 0 S procedure. The
nononer comnposition and type and concentratl on of chain transfer agent
used, asswell as the solids level, Mv and WMh of the soluble polyners so

prepared are presented in the fol I Qg apre T 19
Varsol #1 53.34 grams
MMA 21.21 grams
85 EA 34.8 grams
AN ’ 24.0 grams




50 55 7 EP 0 310 331 Bl [err] Exanple 2: Preparation of O her Sol uable
Pol ymers ‘The procedure of exanple 1 \é&ig gﬁ%i I '1zed with the foll ow ng changes
in materials to prepare two addi ti &R 319 e polynmers (Sanples 22 and 23)
Sanpl es 22 was prepared using 44.42 grans of toluene as the initial flask
charge sol vcent. The nononer feed—was—149-98—grarns—i ol uene 132. 00 grans
styrene; 60. 00 grans | BOVA 90. 00 glﬂ&wFleBMA 9.00 granms ALMA and 9.0 grans
t-'BAEMA . No chain transfer agent] yRgsised ,olddydaa! yneri zation initiator
system was 21.60 grans of Luperso{,a,§7,5l (7 md/gagnghi percent )a peroxy
initiatgr of the Lucidol divisionrof—Pemwart—Corp in 20. 00 grans of

t ohdene. The sol | ubl e product had a solids |evel of 56.2 weight percent Mwv
of 19300 and a Mh of 6710 using polystyrene as t calibration standard.

EP 0 310 331 Bl Sanple 23 was pr gpassededsy usi ng 44} 42 grans of an aromatic
hydrocarbon Sol vesso 100 from ExKg

8 Al he initial flask charge
sol vent ..o The nononer feed was 148.-Y8 %nﬂﬁg-qnc ? sﬁﬁamg 100, 192.00 grans

par anet hyl styrene, 60.00 grans | BOVA, 30.00 grams |BVA, 9.00 rans ALMA and
9. 00 gr ans The fifB/\RMkaquddos Etedich ($mdﬁ§ﬂb¢°ﬂfag€41? rafig <of d@@arce"mé h Fﬁé‘fbi'ez%fﬁ"ﬁh

initiator $pwplem wpd rRced®y "quHHEPS'Zﬂ“‘" 5Therpyeyal{ mongrye lupl
20. 00 gr angolyresr deefien wFh25.8%)| ggo B9 399% e Fhenfig! 33"‘136” e d‘ ’ht
| evel , &5 MAAUgPUS2GSPRGEN ameﬁumqvv%ff S99 BY (

h Tth "é?{zé”?a w a?
Pr epar at i ofteaurefBHing\d PUBPRS 2r3pia %F%‘fodﬁ %ﬁ’"“pmsest SVP OF fevefrzg each
of the sol g#li¢e 5‘6‘? P AOH™E MBI BT L B ex@?aﬁ?fl TMET° 8t meg%' nd
used more PPSFZE e) the init Lasks.charge to prepare
sanples of thTé*“mFi(%r’?r éﬂﬁsetg%?s@?gfp@er%%gﬂueg’fs eérs'?"nveﬁtl on according to the

fol | owi rf§ procedure. The table which follows (Table 2) summarizes the
speci fic monomer conpgsigion of the insoluble polymer, weight percent of

i nsol ubl e polyner t& sbldibl e Rolyger Ln_the final_non_agugous_dispersi.on
product, and percent& % ds 3)@ weLogEt ﬁ the argdgc; iosnsdmascgr |ago't@ 15
the procgdure. Generalg By oc&dur & A Fotir ®n8ck Fotind Boftdnitask al
described in Exanple 1 was used. The initial flask charge constituted 20

t he sol ubl e pol yner rpalct prepar ed according to Exanple 1 in Varsol

Sol vent. The flask s fgurged gvigt I & &r QJeng BBRngagngdgugdgr gpgset ve <
nitrogen pressure afl shéated to 90 C as in exanple 1. The seed charge was

t hen addgd. The seed® charge contained a portion (one third by weight) of

t he nononers used tqQ prepare the insoluble polymer with a fraction of free
radi cal polymerizati®n initiator- This fraction constituted 16.7 percent by
wei ght of the total “nount of initiator used for the onrrerlzatlon DOf, the
25 insol ubl® pol YITEY . . Ehe tDtRIZ ke & 2o & ol g & at ar ouse@ B & 28
percent ¥y V@i ght ofg n@nomer"‘ shd SOIFUB) & Fofyfefs” &f fef” 2ddi i 6n "of” the

seed charge the flas§<§enperature dropped and was then raised back to 90 C,
the 0 "o v n n .
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1

monioner feed and initiator feed were then gradually added. This addition
was conducted over a three hour period. Upan conpletion of the nononer feed
and initiator feed, the chase feed EM@B143XiBY the remmining 30 fifty
percent of initiator in solvent was added over the course of one hour. The

reacti on was na n4t 8l neql atf 09 CJooeron%ioag,cadtétonal hour. The Friedrich's
condenser M'ﬁen—kg%gm—g—df—sa—f—r-ﬁ—ed—mn head and sol vent was t hen

removed under V o&sﬁ rg §:138uc9' ar§é) Iugl a%n&)r? %F SQJ\pIé I}E frfo}nnéuam le 2
product was :a' ons of eacﬁ
charge usg dfto prepatrméa s errtln %x@ﬂgﬁﬁhfgl %%Egésgdggrg?g@dggnpl el 136. 52
gr apgs Varsol #1 116. 50 gra-nﬂa—ée—Seed—eh&r-ge—tu-pme-l-—l%

0.26 grams Methyl methacryl|aPAMRYEME)  10.6 grans Ethyl adrylate (EA)

17.4 grams Acrylonitrile (ANhask Charge :lz;&,agrgans b@arMizprer] Feed Varsol #1

53. 34 granms MVA 21.21 grans 55| 51.56grams | Varsol EA
34.8 grams AN 24.0 |grans ERO (56 s BlL sbiveséd @0 qr  Feed Luper sol
11 0.52 grans Varsol #1 1, O9 OT[ame - chas reed ersol 11 0.78
grans 10 The final non-aqueot® Eﬁr%’% (Smle 2ppaontai ed a ratio of 40

percent by wei ght sol ubl e pol yner (sanpl&' a0 PUnPEr cent] by wei ght

i nsol ubl e .pol yner. The overjat—mBROARH—cORPOSHBR m‘ t+ke—i nsol ubl e pol yner

fraction as 26.5% MVA, 43.[5MeEmeniegd 40. 2% amms Th¥arsdtnal qol i ds cont ent  of

the distilled non is aqueTs di sper si{or?887 gemet | Reles®d 090k by wei ght. The
[

final product had a Brookfilel d viscosilt y*6C&ameas MM usilg a nunber 2
spindl e at 60 rpn) of 340 [lerr] (340 dert%9f8™es) ANThe voljune aver aged
paktj cl e size of the polymer miiftotFaed f i naloseigRehidCl Ligarsa-ihexane was 438
nanonet er’ as neasured by & nanosi zer.| TaB7gramspf @asnts tHe results of the
non- aqueous di spersion sanpl es: 20 [er|r] 667 grams | Solvesso 100

v)

Chase Feed 0.78 grams | Lupersol 11
711 grams | Varsol
25 ' 7.11 grams | Solvesso 100

The final product contained a ratio of 40.0 wi% soluble polymer to 60.0 wt% insoluble polymer (70%
MMA/30%AN); with a solids content of 59.0% and a viscosity of 300 mNsm~2 (300 cps).

3 Example 5: Preparation of Non-Aqueous Dispersion Product by _Sequential Addition Process

into a four neck round bottom flask, as described in Example 1, was placed the following flask charge:
133.33 grams of soluble polymer (sample 13) and 108.80 grams of Varsol solvent. The flask was purged
with nitrogen, maintained at positive nitrogen pressure and heated to 90°C. One-half of the following
Monomer Feed | was then added: 0.12 grams Lupersol 11, 6.4 grams MMA, 10.4 grams EA, 7.2 grams AN,
resulting in a few degrees drop in temperature. When the temperature had been raised back to 90°C the
remaining 50% of Monomer Feed | was added gradually over 45 minutes. The flask was maintained at
o 90°C for 15 minutes. Monomer Feed 1l and initiator were fed over two hours. Monomer Feed I constituted
64.0 grams Varsol, 52.8 grams EA, 28.8 grams butylacrylate (BA) and 14.4 grams AN. The initiator
constituted 0.48 grams Lupersol 11 and 10.00 grams Varsol. Imediately upon the completion of the addition
of Monomer Feed ll and initiator, a chase feed constituting 0.78 grams Lupersol 11 and 10.00 grams of
Varsol 1 were added gradually over 1 hour. The reaction was held at 90°C for one additional hour. The
Friedrich's condenser was then replaced by a distillation head and solvent was removed under vacuum until
final solids content (150° C,1.5 hours) was 61.0%. The overall monomer composition of the insoluble
polymer was 20% (26.5% MMA/43.5% EA/30% AN) and 80% (55% EA/30% BA/.5% AN). The final product
had a Brookfield viscosity (Spindle #2, 60 rpm) of 4400 mNsm™2 (4,400 cps). ThlS product shall be referred
to as Sample 49.

35

45

Example 6: Preparation of Non-Aqueous Dispersion by Sequential Addition

50

Another non-aqueous dispersion product was prepared by a sequential feed process following the
procedure of example 5 with the following changes. The initial flask charge constituted 88.9 grams of
soluble polymer sample 13 in 108.8 grams Varsol. After the flask was heated to 90°C the entire seed
charge constituting 27.2 grams EA, 4.7 grams AN and 0.18 grams Lupersol 11 was added. The temperature
was brought back to 90°C and monomer Feed | and Initiator Feed were begun. Monomer Feed |
constituted 51.2 grams Varsol, 54.4 grams EA and 9.7 grams AN. This Monomer Feed | was gradually
added over 2 hours. Initiator feed constituted 0.48 grams Lupersol 11 and 10.0 grams Varsol. The initiator
feed was gradually added over 3 hours. Fifteen minutes after the completion of Monomer Feed | addition,

55

11



[err] 10 EP 0 310 331 Bl Exanple 4: Preparation of Non-Aqueous

Di spersion Product A non-aqueous di spersion product was prepared using a
porti en of Sanple 22 from Exanpl eER 0fa30B3WBhg t he procedure set forth in
Exanpl e 3. The ingredi ents used were as fol I ovvs 5 SAMPLE 48: Fl ask Charge

142. 35 grans ngl e 22 51.56 grans Var s
51.56 gr aN‘Pé‘°mef§8P s*‘?aa‘i% "Se'@dp%f?ar omer Feed Q‘P?i\\lﬁé grams Yaeok 44 pfamsg o

gr anB 13 21 MMA .5 grams EA, 24 gram and 0.

SRS By
r the ht ba o Hl
S? a?ns g m %e ?nog\Fr Fee c nﬁ[ﬁ? §o T'?'W'? ’T?g%: %ﬁ gg and 8.5 grams Varsol.
lmmedn ly Up uon of ad i o i lator eed ) % %l chase feed itutin
6. 6\2/9? f ni¥ #E:Ersgm % an q ch %? gd Vel atﬁ)gr tion was m n;z ecg t
Luper sol 9% Cg?a ﬂ‘s/ S s con en er as then replaced by the dlstlllatlon ea solvent

7.11 gra im find tﬁg @AS%Q"/ Frngi ul) (Sa pl 5 (y
50l ubl & PGk Fbm &R indl eamj eofe@ mre Mw Ms%aEA
sol i dsmc%/ Aty & v‘v;e?g Ieapdﬁ}n'fe?(?ﬁi"/l))io solddid p |ﬁﬁér](6d9§) aoCQSV scosiy of 1390

Exanpl e %Néﬁ{-ea%@%s@(Br&iﬂeW?sﬁﬁHl@%&pﬂ #h8 & VSl aveFa eDze FRIGERARE) | Io 53
Addi tion Rreeres | nto a four neck round bottom fl as as descrl bed in

Exanple 1, was placed the follow ng flask charge: 133 33 granms of sol uble
pol ymer (aarnmé 2 PlaphrationNod-BGueBlls M)$parsn abdiikarel Paas seieasufdbenfs| ask was
purgedswi th nitrogen, naintained at positive nitrogen pressure and heated
to 90 C. Onewhibés df aliiyh aihts| doataining) ndvisaaoeves disgsesibnl pravasts ohéhe mwiddedmpes ¥@re
granms Lupeemsefl. Ong waHa dreg maimt arldVife, ot was ayeliovspalal, 7.2 grams AN, resulting in
a few degr elaregering thergrees rpjamented) paints §\higment lgeindt (battpelt grindirvess Imade Usingrl 0f gartsey
badl t o 9ight @raneeyefiewr@i-f pasts SOtsledyanibitser (Mopestiel Greefets framl B4 Pufenild &% Pyrisover
45 mi neft gifaniumpdioxide AHR2)\(BuPontalR-A12i 3888 earts Ft‘svdr fesip droplez 640 {Bf% &, bulipseiate fromeed
|1 and i rifPencat BellogyBioguctsy andy1ABS7 pafts SylylipcstatenBiieorigmentariad ves 'GESWW"?‘JE‘%QI“VEO
64. 0 gr arfifd \7ap-ageousshsersign pipdugt sand Asying ggent o B'i?’(' 8@?’% PEPtE

f°“?"H'é“°f‘ e%taaf Stomegitinger Gk pies é/%
Var S0l . I8 ggaé?u&vg 2 E‘ft ey a"8f‘$¥i"i‘?ae”é9§ BB S ?:"Fge%jff
and i nft |zé{f°f5'P’m %{’d&i G

e vellow mts nn im[T‘S ri S L:ILsglﬁ G}Bg 5 1Ortso
grams"or | el e B {ﬁﬁ Jnl} s bty el eateh D i
at 90 C fig ﬁ tv ool a5k §n il coous
repl aced b,% dckL; ér&ﬁb to. .m ﬁp lesl'S LAt fpt i |
final §JO|§0 ﬁQr&FﬁBta niwik a mi:m i0 QMO% cobat, TJHEanQ‘()QEﬁ éxknmorrer

conposi ti onpg; f;tnt}ewér@ﬁn&l Ll 6 e | ARl (maen?é)%oé aan 5!0/6kMWeﬂ!?bal5aAH Il %GoRYY)
and 80% (a’edetNoBBYotdAbWing> IRyONDaints &%réphn’@@'Th@ IdBfhd Gime for each fitm was measured using
ASTM test method D 1640-69 section 5.3.3 except that either 100 grams or 500 grams weight were used
instead of suggested 300 gram weight to see the drying effect. Drying times were measured against three
35 controls:
Control 1: was a paint containing no non-aqueous dispersion polymer of the invention and containing
100% Aroplaz 6440 alkyd.
\ _ Control 2: was a paint containing 20% by weight of a solution polymer, (Rohm and Haas Company
Primal (B-67) with 80% Aroplaz 6440.
40 Control 3: was a paint containing 25% by weight of a low molecular weight solution polymer (Mn about
2,500, Tgc about 90+ C) and 75% Aroplaz 6440. '

Comparative Control

45 An alkyd resin paint formulation containing an alkyd modified polymer prepared similarly in accordance
with the prior art was also made and tested for comparative purposes. This product was prepared as
follows: In a four neck, round bottom flask, as described in example 1, was added a flask charge containing
408.0 grams of Cargill 5070 (Cargill, Inc.) a long soya oil atkyd containing 70% solids by weight, 300.2
grams heptane and 578.0 grams Varsol . The flask was purged with nitrogen, maintained under a positive

50 nitrogen pressure, and heated to 90°C. The seed charge constituting 0.6 grams benzoyl peroxide, 0.4
grams lauroyl peroxide, 103.2 grams MMA, 174.0 grams EA, 120.0 grams AN and 2.8 grams acrylic acid
(AA) was added in one portion resulting in a few degrees drop in temperature. After the temperature
reached 90 ° C again, the monomer feed and initiator feed were begun to be added gradually over 3 hours.
The monomer feed constituted 450.0 grams Varsol, 206.4 grams MMA, 348.0 grams EA, 240.0 grams AN

85 and 5.6 grams AA. The initiator feed constituted 1.0 grams benxoy! peroxide, 0.6 grams lauroy! peroxide,
8.0 grams ethylacetate and 24.0 grams Varsol. immediately upon completion of addition of these feeds, the
chase feed constituting 5.6 grams lauroyl peroxide, 8.0 grams Solvesso 100 and 24.0 grams Varsol was
added over 1 hour. The reaction was maintanined at 90°C for one additional hour. The Fredrich condenser
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A
had a Brookfield viscosity (Spindle #2, 60 rpn) of 4400 [err] (4,400 cps).
Thi s product shall be referred to as Sanéolfé 4?. 50 Exanple 6: Preparation
of Non- Aqueous Di spersion by Sequenth?aLI0 AP Pdn Anot her non- aqueous
di spersion product was prepared by a sequential feed process follow ng the

procedur e Ofy ¥Rl Ayith Adifibtig Haad, He! s Fas GHATIGP Srer VAGulnMrblnfdl poliPioa GRBIE
constituted Bfel (502651 Hho 178,, BBrdbRiRid By feolsdinkiB, 6bQim)Por SbSTRNSHAE ?!.Jse
After the flagkandemnhRadvedod Barichl Sile b8408RhdmeRrs ARE BN TRrgfOMSH | tb Wbi-Rfdeous
27.2 grans Eispedior! pAYaértwatNo2aflsh). Tk SbABwisURed TP lormilate\GuintAStd6rdin /e above
t enper at use gadreduiSndUeregié arb plekented i TRbIE JIl BRGoMPAIAIEEpbRRAL | and Tnitiator
Feed were begumhe fivarpedpeitied RSl testéDpuits daté Adasurbd Aftd}add e bib By ,at 66% Aur@di§ERd
EA and 9.7 @s3ans (\F) Ehipsratanaime thickreewis masurgd ashgatidnyrabElebirid GV guge type 0b-a1
Initiator feadween®dindttolremhinOcoddang Bia3&1UHE0E0L7 drd (8508 0108 .ndll). JinpaeE reMltirse lof the
The initi at dims essdnesagedjoraitiel fims prepatelbeh b atsov@ pamelsibg .a f&ling tweight tast tlidvery ASTVEE
t he conpl @t i1d172dit dinadirepanpldastbad ofzalpipe. iAbdrying limes wéip n@ Bty 3Rié Wl a lobntrolrirand
Feed || was natitiizedisn thah the sintingi time. for\ionteoh 2 wisc®gjanid| 6.¢caurst fort 190 ehd4H08 ggmasamples.
Var sol , 44. 4Thgreteres the dackdpetipas! forrramplesSarapiried bdlow @re telafreatoms donstant ntiol ¢ diyisg Eine
2.4 grans ANhERdnare orenanses bepsy dlotamples marer eacurptpeTacedsigeress oalaulated afsing g Jox
br ought bacl€¥°®0 C Mononmer Feed |11 was gradual |y added over 45 ninutes.
Monomer F€ed Il constituted 4.3 grams MVA, 6.9 granms EA, 4.8 grans AN and
8.5 granms Varsol. 5 Inmediately upon conpletion of addition of initiator
feed and Mononer Feed Il the chase feed constituting 0.78 grans Lupersol
11 and 10.0 grans Varsol was added over 1 hour. The reaction was naintai ned
atf\%o C fgr one additional hour. The Friedrich's condenser was then
replaced by the distillation head, solvent was renoved under vaccum until
final solids (150 C, 1.5 hours) was 60.2% Final product (Sanple 50) forned
froman insol ubl e pol ynmer conposition of 80% (85% EA, 15% AN) 20% (26. 5%
MVA, 43.5% EA, 10 30% AN) and wei ght of sol uble polyner (40% to insoluble
polymer (£0%, had a viscosity of 1390 [err] (1,390 cps) (Brookfield #2
spindle, 60 rpn) and a volune average particle size (nanosizer) of 253
nanoneters. Exanple 7: Preparation Non-Aqueous D spersion Mdified A kyd
Pai nts and Measurenents 15 Two types of al kyd pai nts contai ni ng non-aqueous
di spersion products of the prior exanples were prepared. One was a green
pai nt andset he other was a yellow paint. In preparing the green pignented
paints a pignment grind (ball mll grind) was made using 100 parts by wei ght
chrome yellow, 21.45 parts Phthal ocyanin Green (Mnastral Geen B fromeE.|.
DuPont), 28.5 parts 20 . titaniumdi oxide (Ti Q) (DuPont R-902); 352.94
parts al kyd resin Aroplaz 6440 (85% in butyl acetate from Spencer Kell og
Product s)*®and 189.37 parts butyl acetate. The pignment grind was | et down
with the al kyd and non-aqueous di spersion product and drying agent to

provi de green paints having the follow ng formul ati on constant:

Pi gnent / Bi nder (al kyd pl us non-aqueous di spersion product) =15/85, 55 wt %
sol1ds (let down solvent was butyl acetate or xylene); and drying agent was
m xture of 0.06% cobalt, 0.35% 25 zirconium and 0.22% Exkin #2 based on
binder. In preparing the yellow pignented paints, a pignment grind (ball

mll grind) was made using 199.5 parts (by weight) of yellow iron oxide
(Pfizer Pignents, Inc.); 150.5 parts Ti2 (DuPont R-902), 233.06 parts
Aropl az 6440 and 119.63 parts xylene. The pignent grind was |let down with

t he al kyd resin, non-aqueous dispersion product and drying agent to give a
yell ow paint with Pignment/Binder ratio of 30/70, 60% (w)

50

55
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30 solids. The drying agent was a conbination of 0.08% cobalt, 0.35%
zirconi um and 0. 22% Exkin #2. Paint f| | 8 were then cast on steel panels
(Bonderite 1000 from Hooker Cheni & 0 3H3PIBL¢t | cs Corp.) fromeach of the
foll owi ng al kyd paints so prepared. The drying time for each film was
measured using ASTM test nethod D 1640-69 section 5.3.3 except that either
100 grans or 500 grams Megight were used instead of suggested 300 gram

wei ght to see the dryingieffect. Drying tinmes were neasured agai nst three
35 controls: Control 1Zjkas & Parnts cort & i My ho* rmore afutotis di spersi on
pol ynmerg of " the inventi 013 and contai ni ng 100% Aropl az 6440 al kyd. Control 2:
was\-.a pal nt containing 20% by<wei ght ef «a.sol ut i-om polyers 4 Rohm and Haas
Corrpany Primal (B-67} Wis]® 80% &r eplar 6440m 4D ¢ ~ GOmd rdle 3¢ was a paint

1
8.3
2

contai ni ng 25% by wegghfe|of a™ ow rml gcll ar “wel ght” solut] on .pol ymer (Mh
about 2,500, Tgc abofit o g D) agd a7 8hiArop] &z B40® Cammratg ve Control 45
An al ky:el resin paint for &t Forr BORt & M mg -an~ at kyd- nodr fyed pol yner
prepared simlarly in ordance with the prior art was al so nade and
tested for conparativ Kpesesr, thisgprodue; anas Pprepared as follows: In a
four neck, round bott ra&k® asedesr bed 11 i exanpt & & ™wes added a &l ask
charge cont ai nlggu408“0 Lams of Cargill 5070 (Cargl 1, Inc.) a |long S’bya
oi | al k§d cont ainidng %) Sofd Bs R Felof 3 PE Z G fr e ghe and 57850
grams Varsol . h& fl&kKlWas puiged Wth nitrogen, . maintained under aw
positive 50 ni Ercggenoor ssure, and heat ed to [err] The seed charges
constituting 0.6 & 70 er OXI de 4 géam;m IoaL.Jnr (3:)/Im per oxi de‘; 103. 2
grags MVA, 174. @ Ey g &k @W@l By vl Wic aci® (A

was add@d ig on

After the tgrrperca
feed were b gun-2t
consti tut ed 45030
grams AN 55 and

rg g Pe:?uk%t R KFnQa ¥ &vRIQRedd RAdE ih q enper ag urg.
& Treached [err] again, the nononer feed and |n|§|a$or
adffed gradually over 3 hours. The nononer fe%
%m; arsol, 206.4 Jgranms MVA,_ 348.0 grans EA S 2
oTy AL FhE BB RR RRISHS R A& 1. of prs
benxoyl™ peroxi d€ DO H@nms | auroyl per oxi de 8.0 grans ethyl aceR at®§ athd
24.0 granms Vars@ = | diately @panCQR & O Qf ,.addl.,; DR th@sei eeds,
t he chase fe_ed ti tlﬁ" ng 5. Ggﬁ’-‘ansﬁ gur‘”oﬁ “be‘?o‘S(l dé B0 Jrak fog\iésso
100 and 24.0 gr Va J was added over 1 hour. The reaction wa °.-. -
mai nt anggned at & ] Zlone adef tional hour. The Fredri ch cond seg,_.,
EP 0 310 331 Bl anas rep I ced wi fh“asdied 4 & i'Dr° Hedd,™ th& $Dl v%t
renmoved under vaccum Thg final ®roduct had a solids content (1
hours) of 52.7% a Brooktield viscosity (#2 spindle, 60 rpn of Oﬁtﬁ[,%rr]
(2,050 cps) andgvol une ayerage particle size of 340 nanoneters. é%}ail o]

0
0.
q?:. va

tiorboH"Biﬁt

of Carg®#ll al kyd to non-4queous di spersion polyner was 19.2/81. 8;‘%

product was useé to f@' late paintg acgording to the above 5 pr%bc re and
the results ar egr esent in Table M * & "af'cd?rpawat'r\rewmefn rregqt ;S’tﬁa
filun propertiesor all Tfested paints were neasured after a 2 weéks-qal,_r dry
at 50% hum dityd&and 23.9!C (75 Fy tenperature. Filmthickness wes s‘hred
usi ng Gneral Ekectric Co.~ gauyges type Do-41 and were found to ré#mi
constant at 0.0@881 O. @.@7 = @leb@ % G5 wmig)y ¢ npacts reest st adic e ofethe
films was neasuked on t% id %grepared on the above pan"fs by a faII|ng
wei ght test fol Eowi ng A & 4-72 but using the panel instead B8f a

pi pe. Al drying tines were run side by side with a control #2 and
normal i zed so that the drying tinme for control #2 was 3.8 and 6.0 hours for
100g and 500 gram sanpl es. Therefore, the tack-free tines for sanples
reported below are relative to a constant control #2 drying tine

50
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\3h| ch makes conpari son between all sanples ‘nore accurate. Tgc data were
cal cul ated using the Fox equation.gfld3@3ABB0 35 40 45 50 55 13 EP O

310 331 Bl [err] [err] 45 EP 0 310 331 B1 [err] EP0310 331 Bl TABLE 5
Ef fect of Soluble Polyner Ml ecul ar Wight (Yellow Paint) 5 NAD
Sanpl e ALKYD FORMULAK G <« < m m < < m <DRYI NG Tl ME HRS.

NAD/ ALKYD Ratio |1Cl Viscosity [ef] RCBS)~ = 1n00ge, 2 500g Control 2

50

20/ 80 : 480 §* 2l o o & 5303 »n o 26,8 39
25/ 75 - 150 & = = = ~ ~4950 ~ ~ 263 10 : 32
25/ 75 1157 9 218 52 35308 2 8 Q658 Control 2
20780 350 . I v w5 — < 79 30
4 41 2.7 5.0 2
48; gg . 198 2 guw a8 921'27;: G j.«g 12 26
40/ 60 110 §8R§°°“'3.6“°““;:4‘.5 Control 2
20/ 80 470 & 4.5 6.3 41
25/ 75 170 v v o ndn/o n o <7D 42
25175 160 g § RIS B R Y A Rk
25/ 75 15 160 & 478" 6.3 L
[¥]
[75] 7]
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- o —
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20 44
4. 60 7.0 45
4.6, 7.0 46
6.1 7.

25/ 75 210
25/ 75 gp 0 310 331 B1 140
25/ 75 130 -

stability of the al kyd paint formul ati onBA&E SExanpl e 7 contai ning the
non- aqueous dispersion of the invention were evaluated in conparison with

1 Exanple 8: Pigment Settling Stability The pignent settling

- fCont_rfal 1 and Control 2. Acreér-of s@lutld P¥ymePMomsLke Weighl @éliow ®aR{I Ni ng t he al kyfl
of nul ati ons were—storer—at—roonTte ot ~—The~partF T | TTt}r o
1 and thdse cp | Jont r ol 2/\"1 "O@;ﬂ.ﬁm%d ﬂrjn‘n 1 E‘hﬁﬁégw’; F#'n 24
hours. Those [pai nt -f or njul NaDIALKED Batiat R 10 Vigodith enNSIAE? (GPB)d liCt sommmali nesdogpne
phase after 2 no&tnps' STPrage,, s demonstratgs that. the n
di spersi on of} thé 35?1\3ention fvi des irrprovecf%gi gnent settlighg sft abg
for al kygd- cont ai nijdg pi gnent gi.coatipgs over jgpior nodifienss 3 y
followi ng traldemarfgs may be s0gi sterpd in ongq9r nore of thkeg desji gngged
states: Varsqf, o Spl vesggpy Lupefsol, Argghaz, Monagtr als, Ki ny,
Bonderite, gi | Iggand Pri madgeeCl ai np 1. -A nafjgaqueous al kpgsfree pgbyngric
di spersion, spuitalkge fof reduggong the drying fgbne of an|al leyd-

cont ai ni g cojat i ngef or n
a first pol yner Goagoiro
di spersed in nomaque
and in which sai d 4@econ
' @4 hem cal | y| at t é8hed

ant” wher® said firdt po
2,000 to 40,000 ar§ a c

Ul at | o0 conp
m 90 2018040 we
pusS nesdisum i n
0 pol 8amsr i s

f 0 or296ysi ca
yner23&s a n
hl cul 2¥%8d gl a

[err]. 2. A pplyne¥® dis

fising friam 10 to 6
ght perceat of a s
whi ch sai7d first p
nsol ubl e80and. wher
| y adsort#6@ed, onto
Lnber aveXBge nol ec
5s transi'®on tenpe

B

er,
om
an

ersi®Sas cl

himed in'®aimi1. W

polymer is formed fromone or nore nononers selected fromthe group

consi sting of styrene,

styrene isoners,

al kyl esters of nethacrylic 50.

aci d, al Byl eesplessrighentcétiig Staity d, and vi-nyl - cont ai ni ng mononers. 3. A

pol yner dispersi.on as claimed in aim1 or Claim2, wherein said second

pol ymer

I s f omMmeepigrhend settingestanilitynafrties aikyd et Srragtiestod ExdmpienT ¢dniingig dhepnon-aqueous

consi sti ng difpeson yf ithe iaesintibn weee laeatuaietl i ceropadson| withr Gondrblkly Bnd, Cendrple?. A 6§8.7 g (two

(et h) acgy

| gupced oviat] containngethe aitkgd ddrmylhtippe were stered lah ractictemperatirac TA Baiitel gontaining

(et h) - acr§antseli t arid| thosedopiginieg: Eenirob2 Phdsh yPPPasadointodhee Phases Within 24 e Those paint

chl ori de. 4formulafiens isemiaifing the) N BlopyGE

remiesd-one olease aftes R RPEtDS Fteraden ol

meric

4

di spersi on, sOtiRdeEonstrasSbab thenGraqueous| digpersign piriheyiAvenigRProyides IMPraypdiigmtnh gpttling
cl ai ms, con§oflity fw%aﬁ%mwweaa@a?qawﬁ% PHOFESHo| yer whjch is, sol ubl e
in a nonssa Ff&% fofierdne, FRACRE g‘%y g8e g‘iﬁf g?d dene or [ere fa‘%d?ﬂatﬁ“ﬁ‘ﬂ'ﬂ’ﬁ'sg' Vazo,
Ef f ect of %‘1. B BB PP LY BT AR P PN ST R PRt ) 5 NAD
Sanpl e (alms ALKYD FORMULATI ON DRYI NG Tl ME HRS.
NAD/ ALKYD F&fI™ 1Cl Viscosity [err] (CPS) 100g 500g Control 2
.20/ 80 1. A non-aqueous %ﬁ&i-free polymeric disperéon(,) suitable for regucﬁig:iﬁe drying time of anzarﬂlyz-5
- 0 coraﬁa:?IQng coating formulation, comiprising from 10 to 69-weight-percent of a first p er and from 90
25/ 75 to 40 weight of a second polymer disﬂerge'é in a non-ag jum in which said first
25175 - - polymer is solubld 3R in which said second po'fynQr is insoluble, BhdBwhere said first polymer is
chemically attached to or physically adsorbed, onto said second polymer, and where said first polymer
pu has a number average molecular weight of from 2,000 to 40,000 and a calculated glass transition

temperature no less than -10°C.

A polymer dispersion as claimed in Claim 1, wherein said first polymer is formed from one or more

monomers selected from the group consisting of styrene, styrene isomers, alkyl esters of methacrylic
acid, alkyl esters of acrylic acid, and vinyl-containing monomers. .

50

A polymer dispersion as claimed in Claim 1 or Claim 2, wherein said second polymer is formed from

one or more monomers selected from the group consisting of acrylic acid, methacrylic acid, C1-Cs
alkyl .esters of (meth)acrylic acid, moncasters of glycols, - acrylamide, methacrylamide, (meth)-

55

acrylonitrile, vinylacetate, vinyl chioride, and vinylidene chloride.

-claimed in any one of the preceding claims, comprising;
attaching or adsorbing a first polymer which is soluble in a non-aqueous medium, having a number

16

A method for preparing a non-aqueous alkyd-free polymeric dispersion, such as a dispersion as



4.5

7.0

ontrol 2 20/ 80 350
40/ 60 2.75

0 29 40/ 60 ep 837 331 o1 ) 2.75 .

.5 15 26 40/ 60 ' 110

.0 4.5 Control 2 20/ 80 TABLE § 470

.5 6.3 41 25/ 75 170

.75 7.10—42— 25175 . 60—

75. 710 43 Effect ﬁolygle Polymer Molecular Weight (Y&l Palnt)

160 . 5 6.]3NAD sample 44 ALKYD FORMULATIGM 75 DRYING TIME HEBE0

: gm ;: ?L ji L NAD4AL@3¥§0 _ ICH Viscosity mNsm™2 (CPS) L. 100g s00g |
b. 1 7.]1 Exarop2e |8: Pi2g@ent Settling Sté@bility The pogner|t s&8tliing
5t abi | ity of tihe aB&yd pai nt 26@% mul-affi ons of ®Ranple 7 ton#&i nirng t&he

on- aqueoas di|lsper 82on qf t h@#Hiventiion were ®Pal uated |n dd’ﬁparl sc® wi fh

ontrol 1 and |ContA®dl 2.f A 5@575g (t 30 ouH€e) vial fonfdining %he ’L
al kyd fornul atli ofsntee? e [st or @8t rodm t enper¥ure. The| patfts dont@ ni fg
Fontrol 1 and thoséocont ai ni.tfontr¢l 2 phas¥9separ at efl Iﬁt76 to phhses
§i thin 24 hours. dai nt 4P8? nul afi ons conlgal ning the NA® prdductd
emai ned Bne phase f%er 2 m3ffhs storage. Thi!® denpnsttat %thet t@

on- aqueous di{s f th&®Phventilon provi dgs i nmprovged i7grrert S5
Etability for aI ky -contai ni i gneft ed coat)yigs over pri Qi 5rmci f'i_,e'({

he foll ow ng {trad rkg may regi gtered ingne or nofe gf,the deas'é

pt gt es: Varsoll, Vazp, Sqlvesspp. Lupersol, Arophaz, Mnaptrgl, BYking, -
Bonderite, Cargill ,and Brimalyg, ai 1. A noppaqueous pl kyg-free’ ppg :

li spersion, syitablg for redlég,l,glg the dryi ng {sbrre of anj al lgyd- qontzgy
g oating fornullat+-er—eenpr+stag—+om +0—t6—69 weteHt peteent of—a—F++r

is solubl-e and i n which said

®econd poly

fhon- aqueodds nedi umpl n which said first polyner
@M&_ﬂm—

Ywhere said first -pol yrrer i s chem caIIy

psters of  actyidy Gor %decon@iﬂﬂg y.bmrltedcaaaﬁ\ed Sl Giol REHAERY S -

pO yner

ttached t I rb
EREN Lt R e T et o
g0 000 and g |n|n Sﬂm idns "Wete % Woth dRadrtsis. CLdnlainin
me%Mﬁmwm%: %m%m%m
f in r
ptyrene, styr e‘ﬂ’é‘s &:ﬁ%ﬁﬁafat%s i 4 6:%5&&55%1 iR b an ntidn p@?des lmpi%cédcblgn%htkéé{tlmg

li spersi on as. te3oilBRihg i taddmanis Tha) B re &é&ﬂn%ne\/&fﬂ@:{o@&tﬁ@dééugﬁa@éaoﬂdespvéryamfazés
dormed f rMgaREsse.ILupBRdol: ARBIEA WRhdstr @k, 1BRRtef e OCardilN@a BFi@ap Cconsi sting of
icrylic acid, nethacrylic acid, [err] alkyl esters of (met h)acrylic acid,
pncesters C(flaigbyCOl s, acryl arri de, nethacrylam de, (neth)- acrylonitrile,
Knyl acetate, vinyl chloride, and vinylidene chloride. 4. A nethod for

pr epar i ng, a MoA-regeacus Bykyres polpeeripalispersion. Guitibls Jor sdwing teudiyingdima of an alkyd-
i sper si on as edntaining bodting ormyulaere cerfprising frgn @@ tociOrvepioht rerorss,of & Mymolygienapd from 90
it t achi ng or ats®Y weigly parcent o5 8 SEQ?P?/ ReElymefiHlispprsedsin fonorigpueoysnmediyi jf exgidsfirst
edi um’ havi ngPYYM i qluble angtrin eyhigh aick seconsh polmey dfglasalBlectnd| heraiaidgfiist Rglymer is
rom 2,000 toc*zfo"%'dyoaﬁa%{'ﬁ@j topr (EEMSEﬂWéE’@(Pe |oqosaid se6qaq phaner. ta@‘hp‘@("aiali’rfté“ RYymer

ess pu has a number average molecular weight of from 2,000 to 40,000 and a ufated glass transition
temperature no less than -10°C.

2. A polymer dispersion as claimed in Claim 1, wherein said first polymer is formed from one or more

monomers selected from the group consisting of styrene, styrene isomers, alkyl esters of methacrylic
s0 acid, alkyl esters of acrylic acid, and vinyl-containing monomers. .

3. A polymer dispersion as claimed in Claim 1 or Claim 2, wherein said second polymer is formed from
one or more monomers selected from the ‘group consisting of acrylic' acid, methacrylic acid, C:-Cs
alky! . esters of (meth)acrylic acid, moncesters of glycols, - acrylamide, methacrylamide, (meth)-

o acrylonitrile, vinylacetate, vinyl chloride, and vinylidene chloride. ' '

4. A method for preparing a non-aqueous alkyd-free polymeric dispersion, such as a dispersion as

claimed in any one of the preceding claims, comprising;
attaching or adsorbing a first polymer which is soluble in a non-aqueous medium, having a number

AR
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than -10 C, to a second pol yner which is insoluble in said non-aqueous
mediumin a weight ratio of first pol ymay3foeaseiond pol ymer of from 10: 90
to 60:40, and di spersi ng said attached polymers in a non-aqueous nedium 5
5. A nmethod as clainmed in Caim4, wherein said second polynmer is

di sper si on pol ymaardge apletylasweighteof from. 26PR:to#0.Aends calilae glase transtiertibrapdrature g ks
non- aqueous meditdm-ENE. ifeseeend polimer. whichg isqidle/ingsid nap-agesoyhpdive it  waight e of
mbononer or nonoest olmer forsecand eafurrs of fem 0de $9:40sandpol yner and sai d non-
aqueous medi um 10"’6’9’3')&9ﬁ%‘i%ﬁ‘eﬁ§0'ﬂﬂ%ﬁﬁ@d‘°ﬂ'ﬁq‘@“&"}?ﬂ'ﬂm wherein said second
pol ymer is ®a copol rrer forrred b di sper5| on nmeri zi n at_ | east two

%i & Gengd | 1’ pd P °’$’?ﬂ' efﬁ?ﬂ 08® or
ronorers o < A e & %ﬂb e
pol yneric di sperng"B?{'z? op éﬂﬁé*PH‘a“?’r?é "EPITHRY "t PHBOFT DR %?ldky%i 88?1 %1 P o

coating for | a?fGR™ o (Tal kyd-free poI ymeric dispersion conprising from

about 10 t & o} thPod"E'c% odRE Chfk

B dalo" 3bond BhVHE 8 ToARA S aRferdish
cbout 46, vel oL el Bl waes[mm‘e o il Ee%fém: o oA il el
chem cal ly atta drOio e ;,zgf?dn edRRiS OF onto sal second pol yner an

where said first poI ymer is soluble in a non aqueous nedium has a nunber

average 20,5 7. b QF 4l dh-aiRbEN kR treb I DIPRRO Hibpedidd Gort RaRing Uhe #ing Aihe 361 tinNB§a-
a cal cul at ed gl asMaikingadasting reMulbRATAKIBIYA-Ro HolymB&Sdidpbrdion EpFiding Runtlabblreibo about
sai d second pol woBieightSpdr@aObUD it pélyrher| dild WOM- LM BOUS abs 40 Meight pdieht &iSa second
clainmed in d ai polymeniesiebdid firgti gblyerlek isbhbriealy pfidchedas oCphysicqle adsodad brito &fd second
clai med i n C ai molgmerantiwhkra sdiddirst ipply@er iprseiplae &da bon-dgl@usTeibdiasl ek ai numbleri average
C.ai m 5 or 2 ai mofecul&velght of irdrarabgu PaNao dhoutNICODA auel|hdy a cpiculadedt gidssftraasition temperature
PO+ mer di sper si @n jesslihan 2016, Restiwheressaigrseched pdfyruer lsarselablé inehich agn-aqueous medium.

Al kyd- ent hal ten- den Beschi cht ungsfornul i erung geei gnet ist, unfassend von
10 bis 60 Gewd- Useienelgimed &x @pimpPp Werein saig glkyd-free pplmeyis Hispersipn is a8 Glaimedin Gigim 2 or
ei nes zweit en P&lamBpPgis agjprapared bé|“??éh‘?"?ﬁ“(9ﬁt’%dl5‘r¢'§’éﬁ oREEMfin di spergiert sind,
in wel chem®as erste Polynmer |6slich ist und in welchem das zweite Pol yner
unl 6slich i stPatEﬂfEf‘sRB‘BE? das erst e Pol ymer chem sch ver bunden i st m t oder

hysi kal i sch adsor bi t
Pol ymor i no. Sajortd 'Qqt s v %‘é{&e ok ey %gr“ﬁ e Sgthtgeanaten
40000 und ei ne 618? ot glﬁﬁ"@? 8t PSSP "° B el ﬁsej’St dw:::;fl;gt

% 3 ers d|e i em nic i

C aufwei S m "in 8!cl¥e éa e? e&a e Ic{%%% nstﬁg 91 vfdas‘@vel zﬁﬁ |st und
Pol ymer aus ei ”%bé?%% = EJ enauH:S ?X‘é& Eﬂ ESZ Sor 5 das zwoits
Styrol, Styrol i SREREE ﬁw hni rﬁéék%rg hts von 2000
Acryl saure und \Qs%b(ﬁ'%@éhé @?&ﬁn&@@%& gst hk wen & a1s&10 *C aufweist.
Pol ymer di sggrsi on nach Anspruch 1 oder Anspruch 2, wor| n as zwei te Pol yner
aus ei nem odep, MPBRMEHBHEANMIBEARPruc Y SAAKOES srst@uayrﬁke fausintAPE e \MENSSRMbRMeren,
Met hacryl saur e, aldgedhitAdusYdeR Grogpe Stprol, (SWRdiiBonaed, YAIKFREEE der AIRRGIsBUE) AMbster der
d ycol en, Acryl awtyiiurd/idhatgieythal@idecMonbivired) pamaseisbi tri |, Vinyl acetat,
Vinylchlorid und Vinylidenchlorid, gebildet ist. 45 4. Verfahren zur
Hestel | ung +ei 8erPolymeddispardimi geem AA#d(chhr edie rAnStmdcl Iee fwaliirs s Bieldan Polyvhad a6 Bidem oder
Di spersi on wi e enshesren Monoredrere pusdewihiy evshder Gelpen dayisdires Wet@chisiure it & Sdyigstern der
Ver bi nden oder AMethipdsylsiuen Menaestem evor (Glyiqolerp |Aghyiamis, Methacnjl-amid, (vietiacrylnitril, Vinylacetat,
ni cht waBri gen Medighieridosd Visridpreploridypebilggtifer  Zahl des durchschnittlichen
Mol ekul ar gew cht s von 2000 bis 40000 und ei ner berechneten
d asuber garfyst erYﬁé?héFf‘Lﬁ“’ Ueelirnacainer Richirifapenylieydireiqy Rolypmerdigpersiony, ‘"fv%‘let%?e’sm wie

Pol yner, das so e nach einem,dery, Fj\e' F'teﬁf"?i\‘/ e Pr YIS0 unl 6slich j st
GeWIy cht sver hal t ni & %fétgndg? g? en Polymers, das m einem mchtwaBrsngen Mednum los?ch
ist,” mit einer es durchschm lichen Molekulargewichts von 2000 bis 40000 und einer
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5. Verfahren nach Anspruch 4, bei welchem das zweite Polymer aus einem oder mehreren Monomeren

55 dispersionspolymerisiert wird, die in dem nichtwidBrigen Medium I8slich sind, und bei welchem das

zweite Polymer aus dem Monomer oder den Monomeren in Gegenwart des ersten Polymers und des
nichtwiBrigen Mediums polymerisiert wird.
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5. Procédé selon la revendication 4, dans lequel ledit second polymére est polymérisé en dispersion 2
partir d'un ou plusieurs monomeéres qui sont solubles dans ledit milieu non aqueux et dans lequel ledit
second polymére est polymérisé 3 partir dudit ou desdits monoméres en présence dudit premier
polymére et dudit milieu non agueux.

50 .
6. Procédé selon la revendication 4, dans lequél ledit second polymére est un copolymére formé par
polymérisation par dispersion d'au moins deux monomeéres dans ledit milieu non aqueux, par charge-

ment I'un aprés I'autre desdits monoméres dans le milieu de polymérisation.

s6 7. Utilisation d'une dispersion polymére non aqueuse sans alkyde pour réduire.le temps de séchage
d'une formulation de revBtement contenant un alkyde, ladite dispersion polymére sans alkyde compre-
nant d'environ 10 & environ 60% en poids d'un premier polymére et d'environ 90 & environ 40% en
poids d'un second polymére, dans laquelle ledit premier polymére est fixé chimiquement ou adsorbé
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desdits nononeres dans |le mlieu de polynerisation. 55 7. Utilisation

d' une di spersion pol ynbre non aqueuse sans al kyde pour réduire le tenps de
s6chage d'une formul ati on de revetenent contenant un al kyde, ladite

di spersion polynbre sans al kyde conpre- nant d'environ 10 a environ 60% en
poi ds d® un prem er polynbre et d environ 90 a environ 40% en poids d'un
second pol ynbre, dans laquelle ledit prem er polynere est fixe chim quenent
ou adsorbe 18 I 1121h12 202 rrj* 11112 1 M!S | EP
0310331 Bi physiquenent sur ledit second polynbre et ledit premer polynere
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Utilisation selon la revendication 7, dans laquelle |adite dispersion

pol ymer® sans al kyde est telle que selon |la revendication 2 ou |la

revendi cation 3 ou est telle que pr6par6e par |l e proc6d6 selon |la
revendication 5 ou la revendication 6. 15 J20 25 30 35 40 45 50 55
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