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“cured caaacemgswerledmlleépffgl‘???ﬂl‘t r iy tf,, a3 e,gganpemeh ons of this -

i nverk i oaeu rP°§‘Eﬂal“tlb%g§ ”lﬁgg - ,.aiag mat msSdfl hetwaat wnlﬁm@tmﬂdr?f‘ﬁl'i‘}
tlng

or steel,, ﬁ,lﬁﬁg} AThiRd6 eoﬂﬁmdtwmndﬁmmhl’@@ﬁ th

he aq eou .
salt-co wgagp&mﬁmlatnamemllqmmayma grapmi Bmf §1.El & Bpotﬁ@ent s.
The cura&aEtearl:mglaswaesl @Smr&r'wtav'ﬁléﬁéleﬂ/ °??Yﬁog¢gsrmur?t§§) The crgsg |'i nki ng

agent’ocomwa'rf@tl‘”lso t t Srdired (the fuldslgng:mm]aosqttl\ralmtsof this

i nvent i on. TP &fts} %’P ggcdﬁgég %Jegor??i%ures contain about 10 to 20 parts by

wei ght per 100 part@oﬁyomn@hindof t he salt-contai ni n&q‘t‘,‘bﬁlﬁ?&sltlon of this

i nvention. Preferably—the—curabtemxXtures are produceglifay m xing a

cross#l i nki ng agent AtiWr¥ee of the above descri bed- aqueous di spersions of

this invention and, \n.,such a case, the curable m xt ure0-k® a curable 15

aqueous di spersion containing a major. anpunt of water gqu nor - amount of

t he sal t-containing Axﬂinpoleon of this invention, a m & anount of the

crossad i nki ng agent and efgo | onal Itym a mnor anount of ggorrganic sol vent.

Lpg coatings are FPagttia substrates fromthe curable
coMpOsi ti.ons t vention by known cross- I|nk|n and coat|
procedur gg"“’,lﬁ“’ﬂ °m'§pé%b§a@m Vit Wik xcarttion thatrin leu " agﬁ%&d’ﬁg@r | or
ght an'n ey hydrby

&Sdeﬁ&y weight of polymerized

to thes aambmmtwoanmtemywwmpwbacew% EPéY"l dﬁ

cross-1 i mlqlecgaQGel eqftaboyy l?Fm

hexanet h tHgen g;ﬂj!dﬁ o dWaE G&ldrthan o rExaroply azMaFta'l‘n‘e':
resins. - mé d kwglloum:pwhfympe le’P' "t g;;}g %m‘v

. : -d| pe
“i nventg,0 by mec. s)‘actmdlmthets!hel IHR4 '\ Ml 2
part of t pdaargsibmweMbmmnnmEGSti dﬂ?'h@ so ﬁé;,reﬂ %%2.; e \ake baviheh

and the mp@e"‘*@@%’f“"‘al’ 93“ ﬁaéda Aﬂf&ﬁﬁiﬂﬁd ingUfftt Io/drapbilié grousde
i 11 ust r at@BIYEn ALY iama 1R thahhied Adaitibm MethbtoAr equeelsg?'g E%‘ggpd | es
~are pr efﬁ #ol?:r Re rl@ﬂ&%&n@i‘heswﬁpwanmmom Methpebasdesriprdde BEpp 5he ow,
the ‘i ndi cgiled desi gnations, abbreviations and symbols have the i nd| cated -
“meani ngs cDeS| tnag;a%?e& g . Abbreviation or synbolld' - E%gl\/tleanl ng
2C. . Comparative mﬁcohﬁﬁfv}as slightly hlgher and the anjagsos was -
/" Fahrenhei t, ,@a’g{;;gkg?;'me‘%ffﬁiﬁggﬁg [fbatdiidls were used: SR hour “percent “bhy -
wei ght (un?ess ot herw se |nd|cated) m - mililiters [err]
centl poi ses at [err] M . - ' Resction migloer -average nol ecul ar wei ght -

' phr & PHR - parts by weight peaméusndred parts by
vve\ght of polymer (resi mi¥nent - wei ght rgtamsg) - _ :

wei ght “fatio . (unless
benzyl di met hyl-ani ne G.;umion@meactant Al 88% of sol uti o,rao of

hexanet hoxynet hyl nel. anf‘??é"aﬁ"#" ' -~ DMEA 100 |
di net hyl et hanol am ne ' di nmet hyI ol prd® onic acid MA

mal ei ¢ *nhydri de MEK 2 r . met hyl et hyl ket ong M BK:
met hyl i sobutyl ket oner&dtant B-1* - Reactant A-1 ldentified in
Exanpl e 1 bel ow Reactant A-11 I dentified in Corrpa{,at I ve Exanple A
bel ow .. Water : . _ g o T
55 _ ' S
. Catalyst solutlon e T _
- Triethylamine - (TEA) : . :gg -
Acetone B -
6 - . | oo ldentlfled in 'Example 1
Procedure o . . on, were charged to flask and brought to ‘reflux at 60°C .The -

ydients, except catalyst soluti
catall;t: ;glgllrtelo:leadded ov‘;r period of 35 minutes. The product was dispersible in 5% DMEA solt.ltlon five . i

' ss mmutes after catalyst solutlon was added Three mmutes Iater. system ‘was gelled :

L T 8 o020 AN e MM ity o et o N LS 4 e g et omegshes S ARG eI A AR K .




-'Re'ac_t ant A1l . Identlfled i Coeraratlve Exarrpl es E & F beI ow React ™
A1V - ldentified in. Exanpl €. 5 below Reactant ‘A-V . ldentifi.e( 9,0 -

in.Exanpl e 6 bel ow Reactant A--VI . 882“ fied in Exanpl €. 8 bel ow
Reactant A-VI1 =~ Identified in r&é@& 15 bel ow Reactant A-VIII .. -
Identifed in Exanple 23 bel ow React ant chnstakts . ldentified in Exanple 31
‘bel ow Reactant A-X Equivalbienf DRiGrebpsn Exanpl e 32 bel o®t7React ant AXI -
| dentified in Exanple Ermivplants af grdenérowe x| I~ 1 dend4%fied below in.
Tabl e X Reactant A-XI lqu:x::fgggb Yled below in Table X Hetant AXIV
~ldentified belowin T ‘L GinfiytridBGloups | dentif{ggd in Exanple 1

bel Ow’ Reactant B-11  TEA as| deanttAcidi@dud n' Exanple 7 below 10 = 0 131 804
Desi-gnat i on, Abbreviation or Synbol Meani ngu Reactant B-111

| dent i f| ed i H’ﬂﬂﬂt elly b‘t? SBW as ing '°'%“Y"Ve” enchal”ﬂéﬁf‘?“fﬁ°é€f‘"i°h‘hES?5‘f'rBP a 22
bel ow the ":Et)'?vey it i SaFengegyn eme °yed Identified in conparative

Exanpl es Gc&nﬁ,raﬁg@wnﬁﬁaqtant B- VI Identified in Conparative Exanple
bel ow React anall ilradidnts, except the eatélist mixture, vefocharpéddo 2 fask edcrougbtte refit. TH: cotalybt

| dent i fi edMbRurEwasshen added, Reriadjcally| speples were tested for dispeggihilisy it §% DMEAcsolugpn-

di et hyl &e glycol 10 . : Sohé(a% Rixtur -monobut yl et her of
et hyl ene gl ycol Sol \cgm,ongm m)nopropyﬁ et her agfoup Opyl ene gl ycol
React ant A- XV i | ' :
triethylamnmne THF tetrahydrofuran €5 D - VMVE
vinyl méhyl ether Est ig@pring test The T Of ester
groups |inking Conmpon e§|{ ﬁa tq\ L]E!‘;)rr'['}:}‘onftgnt during g’Jae gﬁ 3)f this

invention was nonitoredadtnéol | ows in soma of -t he $pganpl ess4gpeari ng bel ow -
20\, Reagents A. 0.1 NNNaO—I B. Thynol Blue dissol%&d in pg82dine (0.1 g.

in 100 gspyridine) 25 JI. cedure for determning ester Links 1. Wi gh
out a sanple with eno ﬂ'él groups and anhyri de &roups in Reactant B to
require about 10 m ofwha{]-l titrant before reactiogois rungz2. add 125 nm -
of dried acetone. 3. Add 6 drops of indicator. 30 4. Titrate with NaO—I
until blseie col-or perm@!aysif%ﬂ'utlsw seconds. Use this amount of titrant as the
control. 5. Titrate a s viamise (TRMct i on i xture of9react product,

recor di ng wei ght and anount: of titrant. 6. To deter?n ne thé anount of ester _

| i nks performthe cal aohsthitens shown in Equation A above. Exanple 1 35
The. f ol I;W ng i ngr edi enEgivalente of BHrGreebsi n t he or ded.236i st edo2ét+a 1-1iter
reacti on.-vessel equi ppeEH“W'Pﬂsaf aia ErRpPsst | rrer°1§§eat| n§1g;ant le, reflux’

condenser, and droppi ng 3“{@:@%:@ E EA-0r m an initial 8 ct i 0“0039
o . . Water as % of Anhydrlde o 177 . ,
. .. .a ...  TEAas % ofAcdty - . M 20 R
R S Time at Reflux .~ = -2 - 50y i 71 min.” 227 o
' : Water—Dlsperslballty ' BT None - None .~

*Identnfed m Comparatlve Example A

- % In Comparatlve Examples C and D the products were not water-dispersible because Reactant Al
- contained insufficient hydrophilic groups in relation to, its molecular weight to form a water dlspersmle
. composition using the Initial Addition Method. An dqueous dispersion was formed from Reactant A-ll using -
the Subsequent Addition Method as described in Examples 26, 27 and 28 below, :

.. b0
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‘mi'xture: Each i ngredi ent - was- aI I owed to d| ssol ve bef ore the next |hgr edi -
-was -added. Acetone L . 200 gram; 40! -

- L o feRwgnt A1t ©200 gr
React ant Bl * o ; 40 granms 45 - '

Wat er . Comparative examples E&F .

chl ori de/ vi n;’)-qeg ' BtogsH P Smfaalswaaelet? &Pewatsz‘l"ﬁ‘sg{fﬁ’g?°"ﬁ“é"\‘/’ rstmmag ma n{)a|s
aver age ni°e wei ght of 4,000 containing 2.62 percent hydroxyl by

wei ght of Whl ch about 25 percent i SReaction mprdrérary. Thi's terpol yner

cont ai ned 20 percent by wei ght of polynerized hyAfeeyt pr opyl acr yl ate -10 50

- perceht by wei ght of CpBPapa¥ri zed vi nyl acetdfe and 70 Fpercent by 'wei ght of
pol ymeri zed V|ny| yi£ gne/ mal el ¢ dri de (&R Iyner comerciall'y
avai | ahpe as SI\/AC% 5,5 ﬁﬁér%f%gt émnurrber avé%ggi) nol ecgéeu}d a? wei ght of 1, 600,
an aci d nunber of 4&dteasd a styrene: nal ei c 8&hhydri de4&tio of 1:1 on a nole.
basis. 55 The ini t|WPt°'m xture of the above 4&gredi ent®® was heated to its '
refl ux terrperaturen IL r]W|th constant stgrring. Uggn reaching [err],3.0
grams qf triethyl amna cataI yst were added prem xed with 3.0 granms of
acetone (0.173 nolwated- am ne were added pers.gequi val entz of anhydride in the
initial mixture). The reaction mixture was stirred for 35 mi nutes. under
reflux conditions. Cm&@t s°'“"°"l’€§A extent of t esterifigation reaction and _.
the dispersi bi I|ty V E‘"IS Yet were non&%ored perizggically during the 35
mi nute€’at refl ux by p aC| ng one drop of the reaction mxture in a beaker
containing a test mkturttson consisting of 10 grams of water, 2grans of.

Sol vent B, and 0.6 nfefof @Hn@roeps| et hanol %34t ne. Pr |gc?l43t o esterification,
Redetant A-1 pr eC| p ‘l“él'@}s me’H%e Beues soldPbon. as 9gol id phase. After
esterifcation, a dfdiaicht A REDr oduct  di spiesed compygel y in the test

'sol ution giving a hovatér @5 % S0AnMydrie free of23gi sible e8rticles or' coagul um
as det erm ned by vi TEAabs BbefeAcidityi on. (This 42s the ~ 8 131 804 '
"Di spersibility NonfimeratReflureminutes Thi s qual§t ative nmefifod of deternining
wat er - d? sper si bi | i t YWeBFPRREArSRIY i b sper'si biT9"y was JY88 in Exanples 1 to
24) .. I'n this gExaNP S istdHefboRmdP&ntingt1SderleRt BYOReigHE AE PAgétzédVinyd BRIbide3S -
ni nut es under peRbrit bywéigHl 8f dolyRiafized Mihyl aeitate gndi6pércent BbwalghaofipolyfneBed vieyi sicokolnas
added and 196 Tglsaemolmﬁera@étaoneleq»Ere'emhfs(’fﬂbpetdwtwq The resulting product
was a pale yeI ow "varni sh' [ ni a JeRTo%e) lacflu&pﬁda%lﬁ"mlf be
pac kaged fcgh:ln m%‘:gtxﬁj" dro hﬁﬁﬁaf i%lo ucts Yk e‘p%i§¥l-‘§glﬂ o f aclHed? QidPersible
di sper si ook e 1hial Wdhlfldid ﬂﬂth&ﬁ&n@hﬁé&s Qispdrdidh Wl faimed fioimskeactirit a-hed
above int o.usﬁe(ihegs-mmuerit Adgittion Mthot 2 resvibedl ig rExeraple B0 delawt hyl et hanol arm he
and 40.4grans of Sol.vent B. The resul ting aqueous .di spersnon was-a. . .. '
" transl UCGF&""HT'E?P‘,W,,, g‘f@,eﬁs ld geo gq,g&t steney: =THie. aqueous di sper.si on
-was cast on % e G arraried to yield aGclear gl ossy colorl ess
filmsubstanti aI ly free of -gels or other to.inperfeetors—Fre—initi al '
re ctiep mixture descri [SelitierhofReagamtseli ned the fol@ramiing niglags! equival ent s

- Reactant A-l*
p or corrpound Equigggl ent's
Anhydrl de Acetone . . 0.172 water
0. 206 Am ne ' ~ Solution of Reactant B-V .0. 0297 20 Hydr oxyl ,
fromregactant A-1 . Reactant B-V (identified (be®@Y Corrpa?r ative e39arrp| e A Exanpl e

| was repeated with the é?&@bﬁlon that, in lieu of*Reactant® A-1, ‘there was -
used a vinyl -, Bntifi J‘I E"a&‘ V{ nyl acet at el hydr oxypropyl acrylate terpol ymer -

" ((React ant AT t a nurber average nol ecul ar wei ght of about 8000
and 't hagg" contmamda-!lss SR cllly hyailsie ght‘El\M 11987 ymisis b zemblvimerd gﬂene and maleic

pr opyl| acry#rawﬂdet‘m pérb@nb#ow' ! "W% Pﬂ?r’i‘?'é‘il"al/ l"‘%f te and 80

. at U
Pg;g??énbz{hﬁ% x:[mp qg%rae elao;{eﬁatl e"i Joéﬁ: ?igltltpprg@e@s of

act ant A-1
Examples 2,3 & 4 : SR
The general procedure of Example 1 was repeated usmg dlfferent catalyst concentratlons The
S followmg startmg materials were used ' . . :
65 - ' '




cont ai ned 1 96 percent by wei ght of hydroxyl groups' of which 25 per cent o@
wei ght- were primary hydroxyl 30: groups. This run was. unsatisfactory in t-
t he product ~did not becone water-di Qpﬁé él}f inthe D spersibility
‘Monitoring Test. After about 108 m Oof heating at reflux, sone of
reactant B-1 had precipitated, appaRreattiohyMikle@ause it-formed an :
acetone-insoluble salt by reaction with the water and tA&ougt al yst . These
resul ts were obt &°HEMreBkcause Reactant A-11 contdined i ndufficient

hydr ophi | i ¢ Or 80@&ntde RbEM a,vvat er dispersible gamppsit I(d'llg}n#SI ngghle

I nitiagl Additioneddhagk An aqueous dispersion. yaas 35 fagogred frcmo React ant
A-1 1 using the Swtwequent Addition Method as deori bed 190 Exanplieg 26, 27
and 28 bel ow. CM‘f‘Ff%lr ative exanple B Exanple 1 w&& r epeaf8® excep6t hat the
wat er gont ent.- ﬁﬁé‘ﬁ ghtly higher and the am ne,gfontent ,yas 40
significantly er. The followi ng starting materials were usecf React i on

m xture Armuntwdér Conponent 0.98 0.98 > 0.98

(grams) Sol uti 8art1a|osri sgu?t%%t ant A-1: Reactant A-l*

100 Acgtone Tngthylamme (TEA) T 00 50 0.76 , 038

Vater - - Acetone ' 0. bs React aghs B-1 * g3

20 Water : : : : 1.64 55 Catal yst sol utron
Tri et hyI am ne (:éf'&ﬁr)ts: ' 4.892' Acetons& 4.

4. 89 ~tdemntTred T

|ngred| %ents, t@% 2§QJOH ion, were chag&fd to k ancg‘f,ﬁ ought to
reflux at [err qu sol u | on added ovepgaeri odoq 35 mgiigd es. The

product was di sqwelshtbloeTEm 5% DVEA sol ution fiveo®5 m nunm af t @wozmt al yst
sol™ti on was aWetedas %hﬁe@hvﬂrmt es |later, systenﬁﬂas gel nd&d. 12 1200131 804

Const afft s Equi 430. 176 ivalents
"of Anhydri de. @32‘:“ D's"ers'a’e%e' BY8E  Equi vagfnts of 7ggater i?: .

at Reflux minutes

0.141 5 Condition Equival ents of TEA "~ nogel = no gel no gel
0. 048 .V\at er-as % of Anhydride G oups 164 TEA as. % of Acid
G oup ¥ *Identified in Example 1 29 The product gelled because there was

'rgrséil.f'vgl ;rzgu C% E@ML’ éﬁﬂﬁ%%ﬁbﬁg&t e %%téﬁ m%g;é @E%éoﬂl?as?etd: lﬂe% 8 D

Al'l i ngr eadlagéNship bevwedxhe éalmyscah v axion B’hd(tlheloeencNHBt‘ @ncntstigR.dn Exanmiples .axsdﬁd and
br ough#s ttbe rcaﬁlvsr!moncimletmawal t!;tceOhwmeLhowmeabe Qupachantdeneticonflant] Hetcethe IPymarv

al re | s hetj e aten-dis - .
San}[ol es wer cfata ystﬂgm ntr ons, esstlgu ‘fl:a‘ﬁatr‘;‘ eslrablegt@maatl?aw X ?tﬁgact%ﬁ : D
m xture ely, at hl tﬂly levels, a greater concentr; t|on of uenchan( éﬂgaﬁ to tioderate the )
20 Sol Ut | S&hriﬁ ati o avord gelatlon g_ grans) - '

' Examples ’ T Lo e iy '
: To a 500 ml. reactlon vessel equrpped with agrtator, thermometer, condenser, and heatmg mantle. -
_were added 310g of a solution of Reactant A-IV*, 30g of Reactant B-l, and 2.8g of water. Heat and agitation
S were applied. After 1/2 hour, the styrene/maleic anhydride polymer had dissolved and 2.25¢g trrethylamme
v ¥ dissolved in 2.25g acetone were added. Heating was continued at reflux, 60—61°C; and after 15 minutes the .
.+ reaction product was found to be dispersible in a solution of water/Solvent Bldrmethylethanolamme.'
{5/1/0.28 weight ratio). The product {(varnish) was heated for an addmonal 17 minutes to remove 649 of
solvent by distillation. :
An aqueous dispersion was prepared by stlrrrng 2009 of the warm varmsh into 2009 of a solutron of
50 water/Solvent B/dlmethylethanolamme {5/1/0.28 werght ratio). The resulting stable waterborne product had
the followmg properties:

A pH I =84 : '
: Viscosity . =510 mPa-s (cPl (Brookfield RVT TA sprndle, 100 rpm)

55 - % Solids - =35.1

. The soltmon contained 48.4% of Reactant A-IV 47.1% of acetone and 4.5% of MIBK. Reactant A-IV
contained 53.9 mol.-% polymerized methylmethacrylate, 28.6 mol.-% polymerrzed butyl acrylate,
175 mol.-% polymerrzed hydroxypropylacrylate (Mn-4880) . ’

Example 6 : : : : :

' To a 1-liter reaction vessel equlpped with agrtator, thermometer, condenser, and heatrng mantle, were -
. added 100g Reactant A-V {a polymer consisting of 80 wt.% polymerized vinyl butyral 185 wt.%
: polymerized vinyl alcohol and 1.5 wt.% polymarized vinyl acétate and having M,=38,000), 40g Reactant B, - B
65 4009 tetrahydrofuran (THF) and 6. 1g water After heatmg and stlrrmg for 20 mmutes. the resms ‘were

5




Reactant A-l+* -~ . "+ - = . 200 .© 230 Acetone . . - -
300 - . 345 water .. .o - 2.45 2.82 25
React ant ‘B- | S 3 .40 . T 46 Water - . L o
3.0 - 0.72.30 - . . . 04841804 solution Triethylanine (TEA
3.0 - alsoved G5 § tristhylaminé were added.; Heating was captinued §n£i' reflux, 67°C, \ﬁithga small .
Const ant s: ‘:?l:e%e?:é _?éﬂsgedn::r}llodically forQithraibifly i§ vﬁﬁr&é&_@!&ﬂﬁethylethanolamine (5/1/0.28 °

0. 236 ightlratlUifté BdrdMo6r, 210 g Aer2yldifeth@iafoine was added as antaddifidnal catalyst. Bftdr®71/2

Equi val ent s hodrs ditidditional 10g of Reactant ;;;znd 309 ,‘ree@eni addeg ?:@i_ Ig_p%t);hgg in‘iﬁ] a%rq%@tnqyplw BIE2A

0.03Q 5  hourg jly tirpe 3 gmaj), s3mple (Breguct so formed (varnish) wasfeund to be dispergipje jfy

TeA 3% 50 o AL Pttt AT i il SR oL TP e o
ol

>, : e aqueous dispersion was prepa _
- 71l mn. oy veat B diml hﬁ&ﬁér&la%imlﬁlylo.zm using a Cowled Dissolver NA¢s€of the THF wablfftoved ;
| denti f ed i by Getiipdandd 3 digillétioa Mk Distilldtion Gasxienpped dftecthEemppbters oBhamétedl intthedlask 3
product s "9ve reached (93t Propertigssef dhes fingl watsehorng Rsoduataquenis dispersiopbWersi ned a
insufficient hydrophi l=5.% groups in relation to its nol ecular weight to form _1
a water di spergibli§ CQAEPMPS is0BR)UBlobdiela F! Rt do8lpeddi tion Met hod. An ' !
aqueous di spergigaidsvas2t.or red from Reactant A-11 using the Subsequent
‘Addi ti on et hod as described in. Exanples 26, 27 and 28 bel ow, 50 55 60 _65
13 0131 804 marﬁaequwsm'rfﬂpwwlmmme frg@tke varnish by SEW|pYiRg g more suitable J
‘Conpar at i ve “BX& 8C & D was fol lowed, the following starting materials =
iwere used: Bxample 7 ' e Reacti on m xture Amount
Conponentze To a 500 ml. reactor equipped witfragitator, thermometerfeofdsinsgr, apd heafingpantie.avere added

_ . % solution of A in apptone, 30g of Reactant B-ll : ati polymer of vinyl . : 4

é‘ 411]." me ﬁet? nqaaﬁl ic :fmar‘?@eﬁdavigsﬁa specific viscosity {1g lf&%lyzr:nggm rr'ﬁI Egm% nd :

(k/ .- havi u ﬁﬁ' e molecular weight of 20,000+7,000] and 3.0 ater. After heating i g b S
4.8 obtaift a @nikRMGbItIdn, 1854 triethylamine in a 4.5 acetone were add®d at which point colof cHanged

WAt er 25 from light amber to brilliant violet. Heatig #hd mixing were corﬁint?ed@ateﬂiny 82°C.3\ften 20inwinutes a
Tri et hyl am Hgaltzm)e was found to be dispersibje in a solution of watef/Salygnt B/dimethylethanolamine in a

5/1/0.28 weight ratio. After reacting for an additional 38 minutes,,10 9eH ptope were removed by
Acet one disﬁjlla i t&produce a varnish as i:gid e . g §f %fﬁfpg : '
Equi val ents 0 Amu @Ll%%ersion was regz)

. ! .stirring 50g0of Aeswhit bafféEintoS100§ (in-two 50g : 4
Anhydr i deo Ginetéhents) of the 80/0.28 (weight)ra .

Svatd/Solvent B/dimethylethanolaiiiine\salutidi éhd tHen Wddiy

0.477 {(in tv@® ifgiements) 360g water. The resulting table waterborne product had the following properties: :
U PH =86 . J
Viscosity =~ (Brookfield RVT, #5 Spindle, 100 rpm)
35 Initial =600 mPa-s (cP) o |
Six days - =72 mPa:s (cP) o ] ’ :
% Solids ° =65 S : o ' - -
" The initial reaction mixtures of Examples 5 to 7 contained the following molar equivalents and relative - )
40 molar water and. amine levels: . . e e o t e : o o
E_duivalents' ,_ ) \ LB 6 A | '
T Hydroxyl . 0231 . 0432 . 0308 |
A 45 : : , - _ : . o :
: Anhydride : 0109 0145 - 0.7
. Water - 0156 034 056
50 Amine - : 002 0079 '0.045 . .
. . - . +0.015 .
Levels . . - . : _ o
i Water as % of anhydride - 143 © 234 330 -
56 : o ' C _ S
. C Amine as % of acidity {carboxy) . 10 R < 13
' Exémple 8 - ' - ' ' . -
.. Capping . . : . Co Lo - :
60 To a 1 liter reaction vessel equipped with agitator, thermometer, condenser, and heating mantle, were
: added 300 grams of Reactant A-VI (identified below), 21.8 grams of dimethylclpropionic acid, and 30 grams ..
" diacetone aicohol. Reactant A-VI is the reaction product of epichlorohydrin and Bisphenol A, has anepoxy = '

equivalent weight of 1857, has a number average molecular weight of 3714 and is commercially.available.
as “Epon 1007, Heat was applied without stirririg until the resin became fluid enoligh to stir. At 140°C, 1.6 _
65 grams of benzyldimethylamine (BDMA) as a capping catalyst were added dropwise with agitation. The = - - -

e SN
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ulum. The dispersible state was reached out 90 minut h additional
: lwdter wéte Bdde _ éritRthe FsadMioadnd to produce a varnish. An aqueous dis| wast
L B- V (| dent plfepa;eu be |stisdpg 200 Jrams of warm vathishA\dred GO grams of a solution of Water/Solvent
- 4.5 B@o‘eﬂtvnﬁnmlrm'eﬂ ingd 511028 yeight ratis;, -~ Reactant, B-V is

'-com*rer d"yn vg@i | abl e as "EMA 1103" -and is a copol yner of ethylene and
mal ei ¢ an hy [the Brobddiu/e o;-Ex]imBle'sQJas FePéadd eRd i thél 113 cEBPIFE Fdactoh Wal SHRdbBNdRE 10 or
wei-ght of = 8@ Bihutes\ae which poistd27ed ofithe Offiginhl bxianél fuRctiénmty Bambbﬂ%dned'tsbgrams

" pol yner bI E'Hfda':tni a8arpms efdcetoniewete afisesiepd enly 3.2 grams vfatatsrwreadded tot theyasidigioméf
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~di.fferent methammaatsmtzaqaﬁ; byl W OW -ng 3t ar Ing materia
used .65 14 131 804 React i on. M xt ure “Amount Conponent _
2 ' P'e 10 - Solution of Reactant A-I:

(gr ams) _.30 dure g{lgﬁegexﬁpt tor the following changes: Xylene was used mstead

9 : % alcohol grams of MIBK were used instead of 60 grams of diacetone

_ 100 : al or diluting the ¢ Rd 23 grams of water were added prior to the addition of Reactant
100 - B-l. JOWater-dispersible tréached after refluxing. at- 73°C for approximately 70 minutes. Heating
0.86 e was}:og@ued to strip 58 g@ﬁrs phacetone before adding 88 aratms Bf Solvent B to-produce a varnish. An
20 35 aquz ppus dispersion wap e% py stirring 204 grams of the varnish with 200 grams water/Solvent -

' ylethanolamine gé thr sh that a solvent o

0.98 g a water-solub en r‘ﬂy gﬁ&gmt, water-s: lu%l X\fehg‘ghgj é‘iﬁgﬁe
(_TEA) . because of the. superlor fllm-formlalg 5ropert|es of th tin dlspersma
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xS - Ex%mple 1M1 4 T e ’ A L -

The precedure of Example 10 was followed except for the following changes Only 164 grams of
DMPA were used in the capging reaction and, after 75-minutes at 173°C, 91. 1% of the initial oxirane groups
had been consumed. and only 4.6 grams of water were added prior to adding Reactant B-l. A .
S 48 .water-dlspersmle state was reached in about 100 minutes at reflux (72°) after which 62 grams of distillate =
Ny were removed being replaced by 75 grams of Solvent B to form a varnish. An aqueous dispersion was
- . prepared by stirring 200 grams of this varnish with 300 grams of water/Solvent B/dlmethylethanolamme
l5/1l0 28 welght ratio). )

50 Example 12
Capping ' ) ' .
. To the same reac’tnon vessel as in the above Examples 8to 11 were added 300 grams of Reactant A-VI
" {identified Example 8) and 45.5 grams of dehydrated castor oil acids (*“9-11 Acids”). Heat was applied
. without stirring until the resin became fluid enough to stir. At 156°C, 1.6 grams BDMA were added dropwise
55 and the reactants heated to 175°C. After 35 minutes, acid number was 1.3, and 94.9% of the orlglnal oxlrane '
content had been consumed

‘ anary Reachon : ' : : .
Sixty grams of diacetone alcohol were added slowly followed by 60 grams of acetone At 70°C, 3 2
‘60 grams of water were added followed by 120 grams of a 50% acetone solution of Reactant B-l.and 100 grams
of diacetone alcohol. Heat was applied and 87 grams of distillate removed. Temperature of the reactants at.
this. point was 110° Reflux was maintained at this temperature for 90 minutes ‘at which point water .
~ dispersibility was obtained. Twenty grams of water were added to convert remaining anhydride groups to
.o acid and to form a varnish. An aqueous dispersion wiés prepared by vigourously stirring 200 grams of the
‘g5 above varmsh wnth 450 grams of waterISoIvent Bldlmethylethanolamlne (5/1/0 28 welght ratlo) !
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gel - produc@@mp'ﬁ Ydonpar at i ve Exa ove:. These results illustrate the
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concentration of Quenchant is. required to m)der ate the est er| fication

(graftr??g)Cq"ma@t“rwame'edvm d gel ation. 40 Exanple 5 To a 500 nm . reaction
vessel equj, %%%‘Wf ?&k g&f’e”ms el "’°’5‘9W6§ﬁ§%.‘,‘3%"§’5’ "li"@?%m “&eﬂﬁ,
were adde g “‘Eé r%ﬁﬁ%‘éﬂ diSSolv the tr lamﬁt
2 80 of WarhiRéd withesd gramhlacaghé. Siirhﬁb’bt\“&lﬁﬂw@#ﬁb firfed d;ﬁhm&dawhwﬁo.mta p of the
t yr ene#sieresin wasiouwm bedbpgrsbiy mehe test golgtionp swhrmsdg aﬁm‘arﬂs Wéler, 2 grared SppleatH and 0.85

di 250l ved gram -%g?\r' B%Si ggi.'l hg %ﬂﬁt'ﬁqtmuasapmr'@ of kg
60-610C, -

f th
di sper si bl@arrnréaansmhrat"zse ¢ ‘Q@? r 'E(' rguo"i?f The
(5/11/ 03028d|.\4vens@htgeleﬁtlh(3)dav§r heropmoéuﬁératﬁm.arm sh) was heat ed for an .

addltlonal 17 mnutes to renove 64g of solvent by distil [ation. An aqueous

“di spersi orP ’@% f the warm \var nish into 200g of a
Qo bt on ot BRI, A SRS REROR A e AR (B0 26 e ane®
ratio).ssThe resulting stable wat er bor neapreoduct had the fol | owi ng _

properties: A pH - =8.4 Miscosity =510 nPa .s (cP)’ro@ﬁhtcobkf I eI d
RVT, T-A spindle, 100 r'pr‘r) 55 - o rigoAry €P§°t'°ﬂ35"ma"l repitions o @rimany reastiemi ned

48.4% of ' React ant. 1% of  acet [}gal WBK "W '(:tantwger /.
(F:)Olnt ai ngd E,%m% mo{;% é'm?%{x%éo r acry‘i@ﬁ € mirg. 8 QilsBB bleA) _stable** -
" pol yner.i- zed—bu : ; SIVARE-Ya =
(M=4880) . 60 Exar’qu@taﬁt FUV@MENI i ter reactlon vessel eqU| pped W|th L
-agltat or, - t hernpnet er Reag@MBshser | .and. heating mantle, were added 1009
R }5 A—V°(a pol yrrer"z@dﬁa sting.of - 80 wt %p?fﬂ ymetd zed Wesyl butyesal
- 18. . % polgynmeri zed -vi nyI al cohol” and, % oI yﬁl’l ze vinyl acetate
and haV| ng M-=38, 000),40g .Reactant B-I 5 400g etra ydrof dF an (T%}s and
©6.1g water. After heating and stlrrlng bor 20 mutesss the ngsi ns weysg -
.15 . 0,131 804 dissolved and 8.Qy triethylam ne were added. Heating was
continuéd untfer reflux,[err], with a snk®l sanpl® beilf§ test¥edl peri o\‘.hscal ly
~for dispersifility in ypdes/ Sol vent Bl di get hyl et panolggi ne (Y§/ 11/ 0. 2@ '
wei ght ratio). Aftep.one hg 2.0 g benzyl di met hyl am ne was 2dded as-an-
~addi tional catal ystAc,gg,E n@.’klz hours an additional 10g of Reactant B-|
.and 30g“THF wer e .added and heating continued an additional 6 -1/2 hours-at
~which tine al&dmal | sanpl2843f the productO*So f or mael (v@r ni sh)Yewas fouYﬁé to
_.'be dlsperS|bJ|e|n _

. : _ 0.7 1100 %0 Yes © Yes
oL T# Reactant A-VllReactant CT 1 0 - - 58 88 ° - Yes . "No
L - B-1,1047 - S . S oo N L
© . * Solvent B (hydroxyl anhydrlde equnvalent ratio-3 3) added pnor to estenflcatlon
.- **still liquid after 3 months at 50°C. - . : :
.65 o # Comparatlve Example .




wat er / Sol vent B/ di nethyl et hanol ani ne (5/ 17.0. 28 wei ght r-atii 0) ‘after stiry
for 2 hours. A coarse aqueous.di spersion was prepared by m xi'ng 2509 of
war m var ni sh-with 200g of water/ Sol ﬁe]iI# -g%net hyl et hanol-am ne (5/1/0.28)
using a Cow ed Di ssol ver: Mbst of 't 1 s renoved by distillation in a
distillationFfamtr dap 'QtTlablPatltm hmndmdyppml after the tenperature of the .
mat er i al 'Qofnﬁ% Y rmofe t'> ;;tgaé '°tf’ qqpemoivwrs@w f'ﬁl]eedﬁqmamumcemburbne _
product  ( ags Bty Ahecii ok 3° ;,‘:,’:}':f:'d‘; oRpIal X e aptting jﬁﬂ’ foning
(cP) (Bgooéffwaérdsﬁh‘ﬂ;les#Zm 1®0|2r d% " *g" Sp/fs‘T"es% Rledemelia ous
di spersi on m'l esteb&caam raaqued(ﬁ:mmﬁb%n)aams aniaatbrwrenp}uaw Hﬁir&yfﬂ?&@s piRR e
Coathg sd?s RARA) BsecpipeRt epoxy. resip (Examplgs mw Heabwsdrz pped ivis bossible to
agi tat or , . AR IO EE: ey el & QJ{‘I@"?‘QW ey "" éméﬂmgmlyme'ﬁ a
43% sol Ht | OnAﬂfeaJRQ%Q&la'aice "i tHerbm% lgﬁ SQ{/ egl ls ([the aniliy ri e =
ratio . copairyupsrcarobe wiletyted whitenatil aemk\afg Watéh-digpb reibmtya(

speci fi ¢ Vi STrsproguct of Compgrstivy Bximpidd vathot stdbik)in wéter(Beébﬂnseaﬂiid taarghm@.daamuwamr
aver age noinesactec diepmidght of 20 000+7, 0001 and 3.Qg of water. After heating
and i xj.n t dheyproegriiespf e j’fﬂ’ﬁf' sipgfrom Examplgs |9et°h 3l sneommerojally asgjlable
acet one’’ q’?"‘é eraBREPoR "‘Wﬁ""’él‘\ B‘Bﬁ" "SAPBINO AT Mot RENErPYe DS ARBLIPTRS:
brilliant violet. Hegkinle and BuXi NG WedoSityCaIPkiNeed at #eddiide, [err]. After
20 minutes a snal | saAple—was—euhe—to—be—aispersible—r—a—sel 4ution of

wat er/ Sol vent B/ di met hy# et hano®dmine in a %P2/ 0. 28 wei ght07atio. After
reacti n’ﬂ for an additiogal 38 nutes, 100,grans of acet ‘were renoved by
distillation to produce a varnish as a residue. An aqueous™ di spersion was
prepared by stirring 5@g of thegewarm varnisis i nto 100g (isnetwo 50g 30

i nerenents) of the 5/1/0.28 (wei ght ratio) water/ Sol vent

B/ di met#yl et hanol ani ne'sol uti o®8and then a#ing (in two iZhtrenent s) 3509

water. The resulting table watgpbone produ%5 had the foll 8 ng properties:
PH =8.6 Viscosity (Brookfield RVT, #5 Spi ndl e, f rpm 35
Initial =600 nPa . s1§cP) Sisedays =72 si@a . s (cP) %sBZelids =6.5 The.

initial%ereaction m xtures of Exarrpl es 5to 7 contained the f ol | owi ng nol ar
equi val ents and rel ati \}% 40 mBfar water a0 anine | evel?

- Equivalents 5 200 6 220 [ Hydroxyl
0. 231 0.432 Y308 4&5anhydride - " 0. 109
0.145 35 Fil"ODfQﬁbrﬁbater ' 0. 156 ' 0. 34
0.56. sO . Properties films (on alummum panels) madefromvarlouscom ps of this invegtion pare

0. 045 +0. (fF Yl pec LR %ﬁa ﬁﬁ:‘{ﬁ;’ wrgg ’;’:2.'3&2?,"“ %%%"L’,?s
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Reactant A-VI (identified below, 21.8 grams of dinlethylol propionic acid,
and 30 grans diacetone al cohol . Reactant A-VI is t he reaction product of
epi chl aésohydri nand Bi sphenol A, has an epoxy - equi val ent  wei ght of 1857
had—& numnber average nmol ecul ar wei ght of 3714 and is commercially.

avai | abl e as "-Epon 1007". Heat was applied wi thout stirring until the resin.
becane fluid enough to stir. At [err], 1.6 65 grans of benzyld| met hyl anmi ne:
(BDVA)- @s a cappi ng catal yst were added dropwi se with agitation. The '
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al cohol’ -were. ‘added sl ow.y followed hy 60 granms of acetone. At[err],
gr ans of .water were added fol I owed Ry %iMams of. a 50% acet one sol ut|

‘of Reactant B-1 and 100 grams: of di e

grans of dxahpié hat-e renoved. Tenperature of the reactants at . thls poi nt was
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"W 2") was mﬂ\ (smneaeigmfratlamﬁ@ ad8ing headaarsm By watdraThy atspe rt Iid a P HBBEAELS at

‘lerr], andl !'t\§°fs1ﬁ@R/\EEP tsHefd %@@kg% avT. t!*gsglo?;e- l:%a#n) .aAoilysisBy rhe;;g;f a&eﬁ;ﬁyﬂ had
“beda’ cops ' gro dnaiacle ha
“di I uti g a,;g‘geﬂeﬁfe%}t wgéﬁrespong Pﬁa oS '°(f;'r p'?)’f'%&'éﬁﬂ@“\ﬂ@g@maﬂﬂ%ﬂ phepoy

‘grams of -triethylam ne (TEA) were added to 15 catalyze-the Primary
-React i on. Exdrode 1® hours at reflux [err] , another 3.0 grams of TEA were
~added. . Th@e EIU‘ZR‘“ n| shé becarre wat er di s er SI bI e af t er anot her 37

i R B e b

‘wat er/ Sol \berstabiﬁéedlwr@.t hyi. PtopAe! )J’ at | o grans.
water. 20 Oorrparatlve exarrpl e | To a 1 Ilter reactlon vessel eqw pped with

‘agi t at df, hi‘ % lsr}ser and h‘eat rrant e addegl 200 grams
-of React arg;(c u? g,é%‘ﬁ 343} \ﬁ‘ﬁ qg :}ut‘%n in =
-of water. a@&ﬁuebﬂﬂ-ﬂ’% Mlﬁed/ﬂﬁéﬁlyfﬁftd e pé’nd% lﬁﬁg ed iorfdah tlo

.di ssol ve tlhlsrus@eisbrwzamhdt strippad 1 rgmavasonbe arell hylneeaigamsavemdhwmdpe&%p @mms

_acet ‘ondo ’39“"?@‘1‘"&’)@ \W&B beiting F%wet:lmf mpm@s f'tm isoriesce V\:hl ch point a

dr op :of -t '3 er o tl %f?h |nverllfg(r5l’f gﬁ% uce q 3%""? xam Ies?;ﬁsem: o
:conpri si ng, cﬁﬁ eflin Tabledl, N Bn &Eed top roduce the

&'&ffsﬁeh

di met hyl et:hﬂﬂibsitlaﬂﬂkﬂemyﬂ:hl&ldglba%erﬁ ch\bﬁhﬁ’ctamlﬂn%b% nd SOIVGRER
‘was coms i Exrbangeqthg t'aﬂepbptmzmamheaa#w@ge ob ifwer etripmint tegyp@Btugyr i swipiBay isatobe Bt

Andther 46t o) ore. di-schar t he varni sh so
‘produced. aﬁ% 'ﬁa"%g@j ewwa':ﬁﬁl (fé‘P E?"égi‘%’ Xglaqig creniep r(ﬁ%P( 28 N ot fineh e
‘war m var ni shoptioh @ (?aci;'l_b @rlﬁgﬁe\ﬂfal ddvaRthgs! PHe Bck WB bW miePQbrvSdaition may optionally be
B/ di rrebhylr@wmm solid fiem(fésiilthe a@®he sciNaet S(Ber byimeitrstripping or iyedabting aifiim dn fhiggse at

I’ oom t errp@i‘ hermore, the varnish deigpted gftaq(-é'gqu Imsvery gwigdlyes 8 to 14 and
Conpar at i K, %%L& Egé ol Q'ﬁéfﬁﬂ r E‘ﬁ"e‘é { Socbrsion onde ‘C’aﬁﬁﬂfﬁerf:: 23&3?1"?3 o

S TABL Esﬁlpﬁdcﬁﬁﬂﬁs reﬂ ced by Wated ThE pé -étﬁﬁbed fsbSFgBrV hJseaa& cLidfdd watebldidtift drganic
reacti e Gaipht ratp Gf §3/16./TEhe WolbtiieOigaits considté|tf 769 SoNeft B andl BARD amihéd)Bhe very ot er
Vat er. 40 80'5(' 1eet of thipgystem prayifles mshy dessees ofiiteedom in back-eddingrtim miefercd solvenf: eix |
mn. - di %gf ok "seﬁfea‘gé pasticyiar 5 ?!‘f"&';?ec' g lof PRERECashagg sopcanbe

:1 / 5] 0 47 duce tlmum dlsperswn he lnitbn ed end use, Yes
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8 — S L2 75 s ves oV
Yes 9 07, 70 55 . . Yes /.

Yes 50 I’/ﬂﬂ 1.2 69 155

Yes Yes 1 ' 1/1 5/ 0041’31 804 1.0 C 72 100
Yes Yes Reactant A-VI/9-11 Aci-dgigeagtant B- 113 1/2/0.47 ..
;1.0 110 40 ‘Yes " OptiésSt 12 . } -

‘0.7 _ 110 90 _ " YeSgepwise partialYeetveOexdiange React ant

A- VI | React ant 1.0 - 5Bo solveggin letdown - Yeg ~ .No B-'1,1/0.47
- * (Sol vent B (hydroxyl:an i val rat added r| or to

est err/fr cati on( X* St |yI I fwﬁ%&éﬂﬁ’fxggg rrﬁ'[r%hj éepﬁe é’%'d . p .

Conparati ve Exanple 18 - ReBctdB 1804 Fr @m0.a he data in TabI el, |t can be
concl uded that: Stable aquedigsctait 8der si onsé®&hn be nade from epoxy pol yners -
by first reducing oxirane c ‘ér?ﬂ by ar ourd '390%or nore by reaction with a
‘nmonocar boxylic. acid (cappi nggaand then gra 4 Ng (esterification in the
Primary Reaction) with 1:1 styrene/ mal ei ¢ anhydri deszgopol ymer in the
.presence of controlled amounts 5 of water (Exanples 8, 10, 11, 12, 13 and
14). The esterification re&€ 'ISr‘FX F"i‘qerrary ction) rate is great er when.
primary hydroxyl groups (pr ﬁ%?e present on the epoxy resin
(Exanmpl es 8, 10, 11, 14 v V\BVﬁﬁgo)lt is possible to esterify an
epoxy pol yner that cont ai ns onI y secondary hydroxyless(initially present in
t he epoxy polyner) by raisi ng the esterr fication (Primary Reaction) :
tenperature (Exanples 12 ar‘r?tv n east a 5-fold excess in the
ampunt of water necessary qua rrpl ete hy@é&% ysis of the anhydride groups
cambe tolerated while still i'evi ng wat-er-gi spersibility (Exanple 10):
The "product - of Conparative Exarrpl e | was 12000 st abl e30ion wat er because it. had
a high residual |evel of unreact: ed epoxr des. The properties of the
aqueous di spersions from %’m‘r&%% o diEReOY a cormmercial 'y avail abl e 15
iti C

- wat er bor ne epoxy- pol yner or cgdting alum num two piece,

. beverage cans are as foll ovvs vdEn&EpI e - 70%pH Viscosity, nmPa . s

- (cP) % Solids 8 9.1 —4+620 30.7 20 9
9.1 - 160 . 28.3 8 7.6 | 516
31.6 25 - 11 ' 9.6 845 ' L

227112 . 9.6 o a50 Z?;& 21,7 13 . 8.9

+ 870 - 32.7 30 14 9.2 ——m— = 9, 800 : '

- 20.8 Epoxy-1 7.5 _ 200 - . 100 ' 22.035 Film.

-properties Properties of ‘clear. fil s Acon al um num F) | $) made from various
- conposi ti ons of -this .i-nveiition-cur.ed g@,\}g A’LO -and 285% -"Q/rrel 370" (a
- mel am-ne for nmal dehyde resi n) ar’e sumyaihgsed i N Tabh:eget,l The - fi.1'ns vvere :

- formed as follows: the filns were drawn down w t h—a—w+e wound rod on °
+ al umi num panel s. and heated at [err] [err] = to prodi®e dry filns of- about .
+ 0.975 nglcn? (5 .mg - per %S%Iatiléurgan%ﬁbaé {solv&ﬁ@ﬂ%*} 40 obtai'ned with the -

 aquéous di spersions contal ning conpositions of this invention are asgood

. orbetter than the properties: obtar ned vvlth a commer.ci al wat erborne (WB)
epoxy coating resin (Ep 1). - S

E EEE




45 50 55 66 65°19° 0 131. 804 [err] E 0 131 . 804 Exarrpl e 15 The
'phenoxy resin used in this Exanpl e (React ant A-VII) was a copolyrrer of - }
bi sphenol A and epi.chl orohydrr n,  having the formulaz. H H HHE-OGC C .
C -OHH O—I H where n is an integer OiA#8N@0dal ues of 80 90 and .E is the.
resi due of bi sphenol A. This resin. had a nunber aver age nol ecul ar..wei ght of
about 25,000, and a. sol.ution viscosit Y000 nPa . s (cP) (rreasured as a-
40% sol ution by weight in netBbwil B ,atlgg,ggpeex(g;m err]. This resinis’
substantially free of termn nadivespB sy 20PERIPSietdbwn &aﬁpOCC reactor fitted with
ref [ ux condenser, thernoneter, ‘agitator, and heating mantle were charged 15
1009~( 0. 35 hydroxyl equi VQF‘EH?’ST"‘BF"the ‘@R®@AOox\Percetisalids40g (0. 17 anhydride -
equi val ents) of Reactant Bgeaafigall- 33 egyyarents) water, and 300g of '
cycl ohexanone. The nuat eri alrsactfat 8-1Stirredggpnd heated and after a cl ear

sol ution was obtained, O. deﬂwnzyl di et Bgsleam ne was added. Tenperature was.

“controlled at. 119-[err].. &r 75 mnute¥4 a snall sanple was-found to

di sperse.in a solution of er/ Sol vent BAdi net hyI4Z hanol am ne ( DVEA)
(5/1/0.28 ratio byw.). After 100 m nutes, 25g wat was added to increase
20 hydrolysis of the anhySelivedeesnshgs! ow down the esterification of the
phenoxy resin and to produétslpaﬂc%tamem sh. (He.0aqueous di spersion was pr.epared
by stirring 200g of the abQf hBsh i E@O 009 of water/ Sol vent B/ DVEA
(5/1/0.28 wei ght ratio) an 5(?5 Y an ad®® onal g wat er. The di spersion
had a pH of 8.5 and * a viscosity of 1600 nPa ?9 ) (Brookfield RVT, #5
spindle, 100 rpm . Anal yskes down neans of. aqueous and al coholic base :
titration showed that appr¥#efatel y 0.3 @Hﬁydri ‘de "groups per Reactant B-1I
mobscul e had 25 been esterplERE> This cotflsponded to esterification of
approxi mtely 1.7 hydroxyl groups per pol ymer nol ecule. Exanple 16
Feedstock options 30 - Reactant A cani®eochargedpgo the reactor-in any
suitable form(e.g.,. ertrﬁﬂmmﬂth!eﬂffmdréwrslmor as a "Varnish" (solution) in
a suitable sol vent “such asB @?;‘e" V\hen added as a solid, the Reactant ‘A
shoul d' be dissol ved bef orevg'ﬁgfﬂg mary ctr on occurs. In the case of
vinyl chloride polymers, such varni shes_can be stabilized (e.g., with
propyl ene oxide or a liquid epoxide). 36160l vent. options. Aqueous

di spersions of this inventioen can be prepared in several ways. One exanple
‘i's the "Sol vent Exchange” et h%%t‘qe:gcrr bed i anple 1. Alternatively, the
‘bl ock copol yrer conposition solution in ac THF can be stirred
directly into basic. water and the resulting aggeous di spersion can

“optionally: 1. be used as is, .or 2. post-stripped to renove sone or all of
“the organi c sol vent- The stri. pped pr dgetente nay 40 Yp% onal |y be, Jmodi fied

- Wwith a*hi gh boiling solvent to prom;fr’nﬁe'ftaq mcoal\_g%%ze There i's wrde '
|-at-itude in the choice of organic so VERts and eof i ncor poration of

t hebl ock copol ymer conpositions of t hi s-inventi on mmto wat er to pr oduce .

a eousdi s er Si ons. Exa one '
: qb P m% volat?e orgamcs—28




typical options are given in Table 111, 1V, and V. helow for the case whef
‘Reactant A used to produce the corrp05|t|on i's a vinyl chl ori de pol ymer -

as Reactant A-1. In.conparing Sol vent Exchange vs no Sol vent 45 Exchang
.the latter optiom has the advant age l?l' stripping terrper ature if
stripping is done at atnobspheric press %tlons 2 and 3 (Tables 1V and
“V) | eave about 28%vol atil e organi cs (gabment s and' amne) ‘in the final

aqueous di spersion at- 30% sol i ds. ti @ptigh 8 Tabl € V) has several
advant ages: The bl ock copol yner. i QXFRenges: %S;?EEI onally be 50 recovered
in.solid,formfromthe acetone sdf d&RER & fetfgpn |t stripping or by

casting a filmon rel ease RRB&bn nfikidk Ner Mardns t NBerdeat Sdiigh dries to forma
tack-free film very qui ckl y—Fhe—volatite—orgari-c—{selvent- and am ne)

content of Option 3 (Table \jeactamt Asle furt89.0reduced, if needed, by :
post - strioopl ng-the acetone f et aqueol . | spersion under vacuum The
acetone that is stripped outwé"?epl aced gdater. The post-stTipped

di spersion has a cal cul ated -wg;\ter/vol atile ggganic weight ratio of 84/16.
The 'vol atile organics consists of 76% Sol vent B and470!% ani nes. The very -
~low solvent content of this system provides nmany degrees of freedom I n
‘back- addl® ng the preferred s%g'ﬂzent m X for 2% apemflc end use.' Once a
p Aceton (

particul ar solvent recipe is R ATHE the "process sgjgent-exchange step can
be tailored to produce the optinmum d| spersion for the intended end use. 60
65 21 0 131 804 TABLE | lUet di¥gti on 1 Stepwi se partial .solvent exchange no

solvent #n | etdown Reaction ‘k't uge G e g Percent solids Reactant A-l
t one y

'300.0 Reactant B-I 6 28.0. 385. 6 Water
16, 4, TEA o 4, .0 Sol vent—exchange Strip. acet one -
(200.0) Add solvent A 129 0O Strip acebane - 8d®9. 0) 63.5 Let down
Wat er s : 605. 5 28.0 1200.0 - 30.0
Conposition of final di sper%’%"@ﬁs:@"o :&?WBPVHEI’ Conposi ti on . 30% .
Vol atiles 70% 100 VAT gp o on s0% 72. 1% Organics 27. 9%
100 Acetone - 31. 1% volatiles 70% L .
30
' 100
 Water o 80%
_ .Organics _ 40%
: .35 L | —
‘ _ _ 100
Acetone . - 60.2%
DI ST o = 7 Solvent B *30.1% -
0 ' o _ Amines - 'Y [
100
\/ .";5 R ' % volatile 'o-r.g'an'i'cs-—iZS .
Example 17

" Reactant B-reactant A-l ratio o
- About 20 parts per hundred (phr) of Reactant B-l (based on Reactant A-l) is the preferred amount for
waterborne coatings. This composition is rich enough in Reactant | to retain the desirable properties -
- 50 inherent in the vinyl chloride polymer. There is also-enough Reactant B-l present to impart excellent
freeze-thaw resistance. In addition, systems containing 20 phr Reactant B—I can be successfully prepared
with a-wide. range of Quenchant to anhydride ratios.
Successful dispersions have been prepared with weight ratios in the range of 1:10 to about 1:1 of
. Reactant A-1to Reactant B-1. At ratios below. about 1:10 the aqueous products have marginal freeze-thaw -
55 stability and reduced shelf-hfe At ratios below about 1:20 the products are poorly drsperslble in aqueous -
. ~'base. ' .
"~ ‘With:the proper control of water in the reaction system, it is possible to prepare composltlons of this :
invention from Reactant B-l and Reactant A-l mixtures contalmng upto nearly 100% Reactant B- I The effect o

' _of Reactant B-1 concentratlon is summarized as follows:
60 )
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R Sol vent A 55 0% A i nes . - . 13.9% 100 %
' voI atil’ e organl cs=19.5- (sol vents & ami.nes) 22 0 131 804 ‘TABLE |V Optlo

2 Stepwise partial solvent excahnge, solvent B at 20 PHR in |etdown water

‘Reaction mixture: . - Grans Percento 38 804Reactant ‘A-1°  300.0

React ant B-1 60.0 Acetone 385. 6 Water B - 16.4

TEA _ 4.5 47.0.Sol vent’ J)@EhFa%e Stri.p acetone (200. 0)

Add sol vent B Reactdre BP Stri g,sgqugﬂpe sHe29. 0) BReze- LET GuAR At er -
04.5 Sol vent B reactant A1 101. Gn Bidedu stability -  28th8w~ 1200. Qair-dried 30.0 -
mposi tidn of finak raflespersi on ESdEk copol @aEE® Conpotebilityn - films¥004 -

/otati | es TOR400 varer - — 0% O gani cs — 40%
100 Acetone . 21. 7% Sol vent B . " 68. 6% Ani nes - '

. 7% 100 % vol atil e gfogani cs=28 3dod 0 131 & TABLE pbofpti on 33.4;49 sol vent
xchange 9solvent B at 20 PHR in |l'etdown wat er

R 10:100 good good . poor ~  clear -
B 20:100 good good good clear
40:100 good " good good clear
15 . . :
100:100 good good good hazy .
M Test Method: as described in Example 1 '
@ Test Method: visual examination for evidence of seedy particles, gelation or separation after seven
20 days at 10°C (50°F) :
 Test Method: no apparent coagulation after 24 hours at —14°C (6°F) followed by warming to room
temperature
S ¥ Test Method: visual examination for degree of haze in a_one-mil thick dry film cast on glass
r—t
25 Example 18
Laboratory scale-up
Several compositions of this invention made from  Reactant B-l and Reactant A-I were successfully -
scaled up to a 19! (5-gallon) reactor. The equipment used was a 191 (5-galion} stainless steel still equipped
with U-shaped agitator and a copper condenser. The still had a bottom discharge capabiltiy. .
" 30 The recipe for a typical scale-up is shown in Table VI. The Reactant A- solution was weighed into a 19l
(5-gallon) can. Dry Reactant B-f and TEA catalyst were blended into the solution on a Cowles mixer. The
i resulting Reactant A-I/Reactant B-l/catalyst solution was transferred to the still and held under total reflux
: " conditions for about 30 minutes. Occasional "bumpmg” of the still with nitrogen through the bottom port
was done to clear out the pool of stagnant material in the discharge port. The acetone was stripped in an
35 additional 25 minutes to a target solids content of 63.5% in the varnish. The lower port of the still was then
opened and.the hot varnish was discharged (“let down") directly into a 19! (5-gallon) pail containing the
" water/Solvent B/DMEA mixture on a platform scale. {(Only 75% of the still contents could be discharged this
way. The water letdown. mixture shown .in Table VI was proportionately scaled  down. Optionally, a
o proportlonate amount of the let-down mixture can be added to the varmsh remammg in, the stlll The result :
40 ..is a clean still and vn‘tual 100% recovery of product solnds) 5
+  _  _ TABLEWl :
Procedure for scale-up to 191 (S-Qallon) stlll
o v * | : . ' Component ) Grams
I. Reflux a
Solution of Reactant A- i .
. : . : Reactant A-1 5100
50 | . : Acetone , 6462 -
: Water =~ _ : 382
Reactant B-1° - 1020
. o . Triethylamine - - 765 -
I Strip _ . :
. Acetone e (3403):
e - . Let down’ S
: L . Water . ' 8584
Solvent B = o - 1718

- Dimethylethanolamine . 476




'Reactlon mxture | ‘Grans | _Percent SO|IdS Reactant A— '-"30:0'.'-0.-- L~ "_"-:3
React ant B-t- © 60.0 10° : ... - Acetone- - . . @ E ]

385.6 Water - - - 16.4 TEA - o 45_47015_'
Stri p Strip acetone ' - (200.0) 6D 53:Ie8040wn 20
Wt e

. wrti!i the vrs varn sh as the Jower Iayer)28 0 »
' 1200 0 s.lr-:;e w?ﬂg %@ﬁﬁg}‘ifﬁoﬁm@ @‘%ﬂ:‘cﬁg Qﬁrs?dn {hitiiP hé varRIBIOteHdERb run N
Conposi ti ﬁ’ the . stirrer “S/e §pPashing. hazard 1D Rq\iédeiintil the system is partly60%

- Organics homogenized). ThAOH/maBeM&:tAﬁﬂt(mons) of good quality G@emmrmmd thme for this -

30. 1% 40 Example is about four hours. - -~ Am nes. o 9. 7%
1060~9 vol ati |l e organi cs=28 45" Exarrpl e. 17 React ant B-1/ react ant A-l ratio -
About 20 parts per hundred (phr) of Reactant Bl (based on Reactant ‘A-1) 3
the pref eE;raggreamunt frgr wat er bor ne coatings. This conposition is ri ch .
~enough 1o nCRehceating ploperye OcHidiag 'dRnedsNint he 1
vinyl chlor iThe @Q.P hlo:&f@j nttlon nga%é froﬁp b&ﬁ b‘%%ﬂf;jﬂﬁ%m B hesntands ﬂ%?cz%ﬂm/, ampar t ]
excel | ent f\grﬁﬁe@Z@u lﬁ@p‘ib ﬁE'Sﬂhe dqﬂeo&ddbﬁdm praxipeddasdescribed ini Exame) 3@??

React'ant Refe ithe sdife ﬁmmﬁubflnpaqmnepadlwlm mhnafﬁﬂm'aé""’eﬂa"rﬁ‘ﬂé"%‘f’"\dﬁ otht

to anhy,drwttleeroashnbm a@uue%ssful di s] ers ons E ureg%ﬁ B R EPAT R cinbinarder ot

ratios in tI‘R§° g ){aﬁ‘:ﬁé ?eu o?i rofackd blekRB6d in Bkantplel .
At rati 05 .:ére::L fn mRVef! UﬁﬁtSrbbrauepmrcgt cuatings l{Epxe2 il
ol

55 stabi | g as(yarr biorRéwerdisdb bf the retacted%mrsarprouecebe# @mr@b@mianng S afheve were
product aérepspaiowitya cbhxspelrlseddqu Heapt@qﬂédaé Reactast BY\pid, wWith Beastaghed 2Bt r ol of
~water in the reaction system: I's possible to prepare conpositions of
this invention from React ant B— and Rea%glgt A-1 m xtures containing up to

- near) y 100% Reactant B-| OB°6’ gfzef];f Skh gro wtedqogmgpgecent ration is

swmari%ed as follows: 6
Applied from MIBK solutlons

Reactant Al ) _ . ]
Reactant B- - Applied from water, dispersions -
* Bake. cycle - Reactant  Physical Composrtton of Composition of
MinrC (cltXinIZF),_' . Al - . blend example 18*** example 18## Epoxy-z Epoxy-3
2/116.(2/385)  Coating**' 8* : 9* . 2% ¥ 1 L 5
35 ... - lifting N O
” ahs's '(3/385)' R e e e 100
. 15/149 (15/300) ™o e T S 2 0 -
son49 Bomo0) L, 70 e 70 g% 5 10
b 48 - '

. # : Ten minutes immersion .in borlmg water. Ratmgs 10=no change, 8—9.fain_t yvhitening, .IO\_Ner
. . ratings indicate increasingly severe whitening or blushing. .
so ~ ##% Run at two “Cymel- 370" concentratlon as shown.
* 10 pbr “Cymel 370". -
* #* 20 phr “Cymel 370".
Rl Reers tocl};actlon product of Example 18 before drlutron with water: Thls ‘reaction product was

diluted further with MIBK. .

- 56

65




“0. 131 804 TABLE VA Reactant .B-1/ - . "Dispersibility. Shel f- \
Freeze- - Carity of reactant A—I- .~ . in_ agueous - " st.abi- I ity @ B
~thaw _ “air-dried 5 ° ' _ base( 1) o [ er
stablllty(3) © films(4) 1:100. 6_3f3‘9804 oor = - - S
- 5:100 . good o dﬁ‘bﬁiﬁ.v" ¢ cured coatiQY - . clear 10
10: 100 | gOOd olven reslsta_nce 6%?8 ies e.cure_ coeb (S)r . C| ear o

. 20:100 . - - good  Applied from Mleil@svihtions " good. . . Clear

1 40: 100 s ' good— Uuuu - good ' clear 15

100: 100 ood Rea & ﬁ‘?{'[‘ hazy Test
' Meteod: as described in Exanple 1 (F% af‘égt' Met hod“ppg?ds wéﬁ?éms?ﬁﬁ'?'ﬁn f or

“evidence of SBRGW,AATt i Kdaisnt IPhIhION COMpRRBRIAL ESRpoBiibEbr Seven 20 -
days ate[er rﬂmn{’enm.}w()B Teusrt Ivet bl@ldi n@xammataem caagipleamal ompaiytzespaq-shours
=0 - - d

at -ferr]] y . M :
It ee of‘°°r‘faze i n1%tne-m | 1%Fck dry $im csast on

t vi sual exam
: gl ass 25 Exagnhf v Lap,g_;atoryoog_cal €- URggeeVveral ceygpositiogs of ghis
“inventi;on ma rom React ant B-1 and Reactant A-1 were successfully scal ed
L up to a 191 1eH4gyaisison) rwaet or . 1ke equi poent used @S a 1913¢ 5- gatd on)

. stainless steel still eqwgped with U-shaped agitator and a copper

i condenser. TIE43{30RPO0} 5198+ ot t d¥PA*d scharé)fb‘ capabi | 19%. 30 Tht reci%e for a
| typi calpscal Y - sf¥tdms) Wele¢lile® With @8 phr
wei ghed i maﬁ%ﬁé&ﬁ?gbg}g@mg@&ﬂ%@m oot Eé;eygg? gﬂ? Bo%?-ta gsnd ')I'EA cat al yst \%/ere
bl ended i nt o#t Selvenbtesistanpa tastl’ ‘MEICBwbbs*um "Jest): APlece of ghagbecioth S\Med inteta ball °f
'A-1/ React ant Bﬂ‘?“&h@ éé‘P'ﬂft rolfis fgaked in MEK solyantig sg‘ ‘?T(aﬁ °F7°!9H‘d o
_under t, taI ref 1P L?ﬁ§° Bre RBTSHE- 51 AAPT f Whoe °"?on s
the sti’ Wli)htﬂmaomgea Rkebh t@e RGO Bhd HelnuBsr SIQOI cycfes Gd eaanea%rthe
pool of stagnafftnonsifeeris avidanfatt 100 cydlesC tharrepait Oreporteliies 1acet one was stri pped
in an 35 addihejathentesDepnditionstand ratings, are ibeds in| Talilgs ¥haod Bt of 63.5%in the
var ni sh,. The™f g?%’rz ‘E"°B§'ﬁ§‘§ ot xample, 18 Defors fiuting it vater hisiTeaction 9'9%1"%%
was di scharged | ) directly into a 191 (5-gallon) pail containing
't he wat er/ Sol vent BI DMEA .mi xture on a platformscale. (Only 75% of t he
still contents could be discharged this way. -The water |etdown nixture
'shown in Table VI wa$ proportionately scal ed down. Optionally, a

pr oportfonate anount of the let-down mixture can be added to- the varni. sh

remaining in the still. The result 40 .is a clean still and virtual 100% .
recoveéery of product soli ds) TABLE VI Pr ocedure for scale- up to 191
"(5 gallon) still 45 : Corrponent o - Gans
, Ref 1%x Sol ution of React ant A-1 React ant’ A—l aor o 510050 - . .
_'?Acetone o . .. 6462 water ., o - -, 382 Reactant - §
B-1 - - .1020 55 . e Tri et hyI am ne .
76.5 1. Strip Acetone ' . ' (3403) 6 . -
H11. Le® down Water : _ ' 8584 Sol vent. B
11718, Di net hyl et hanol am ne 476 65 IR o
50 .
55
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0 131 804 The resultlng tmo phas
viscous varnish'is the |ower lay
honogeneous aqueous di-spersion.

stirrer shaft causing a splashin

systemis partly honogeni zed). T
good qual ity dispersion. Turnarq

e mxture fromthe Iet “down- step (W|th 't hes
er) vvas mxed with -a Cowles mxer to a
(1 ni %J‘ e varnish tends to run up tf
g'h'a afyd’ RPMi.s required until the

he run yiel ded about 15.21 (4 gallons) of
und time for this 5&xanple is about f-our

370" -

N AN AN e 20 e A

hours. Example 19 10 Cured coa®i M @ opere ed The cSpositions of this
i nvention nmade from hydroxy- co§ta5nupg<y|@ylaphlorlﬂb pol yners, in common
wi tR vinyl chloride polymers: gire€taly.3 have $good b& ance of cheni cal
resi Stance, flexibility, and\har{dness. CUred coati ng; properties of the
aqueous di spersi on producedgaSNdQ§cﬁtbed i@ Ekanple318 above were in the
'sane range as those -of Reapt agt zvr-drssofved in ag organi c sol vent  and
simlarly fornmul ated 15 V\ntﬂ cEgss| @klmgmdgtlves': Properties of cl ear
filnms of the product of Exaﬁple 18 curéd with 10 to 20 phr Cynel 370 are
summari zed in Tables VII, VEIIl, JI X. Coatings applied fromthe di sper si on
produced as described in Exanplé 18 above were conpared with two prior art
comerci al ‘wat er bor ne epoxygcan coatéFngs (Epoxy-2 and Epoxy-3).
"Sol vent - bor ne versi ons of tﬁe:teactéﬁ var ni sh. produged as described in
'Exanpl e 18 above were 20 c qdvwig hzp @hy& cal b¥fend of Reactant A-1 and
.Reactant B-1 and with React®i oA-T é?one STABLE VI | BO|I|ng wat er bl ush
properties of cured coatlng§J’§25 Agpl i ed from M BK sol sons Reactant- A-1/
' Reactant B-| Applied f ﬁﬂﬂmahﬂr di spersi ons 30 B&ée cyclm
i-React ant Physicgl Cbnp05|t|3r nposi tion of [errﬁﬁgﬁdn/ A- |
gbleﬁd exanpl e 38*** exanpl e %g## %?o§y 2 Epoxy33 2=:=6 (2@585)
. Cdat i ng** 8 £ -9 *x =8
clifting 3/196 (31§85) . . _3{:, 7’E’f 10**
10 10 5/ 149 $5/ 300 wEl . 7 EE g2 g
_ 0 40 35/149((15/3W)|E ,, & & 7+ 8§ Gg9* 2 7+
Egxx 2 w10 30f 149 @p/|®0) £, = |, 72 3FZ ¢
P77 8rr ' 55m_ 1p 5, | &g r&nuteq"‘g rsion ingboig¥ng water.
& Ratings: 10=no (gh'ange 8§%1£§t ahiteming; lower ra&in sgln idhte -
iincreasingly se\gsg.e whi | ent h& Brf bl ushing. 50 H# Rug At W(F"Q/rre
£ concentration a& ghown.| 8810 pHr "Cynel 370". ** 20 ph§ 3 Cynelg 370".
Refers-to reactiog pr adugtg of Exanpl e 18 before- dilutiof3ith ter. This
reaction product gas é &ty f urltgher va:h"M B_K 55 26 EB&® 131804 TABLE
v 2 3| |8<l8 s & 3 s £23 2
) 3 a .gg : * * * ¢ _‘":’ .y
| g Bl [£°|18. REE§ ¥ g
_ g 5 . o . .88 3
. - = . o .-
: _ S - ' g.E'u o
W Bl - | ' - E8s ¢
/ 2 t | & NN = .8
- g 8 BEBE 0§ 48 2
= 8l & & % T s5s 3,
' alq N § & S Ex&m BE
e | ™ NN N o & -3
. - =
’ = S0 ac
| . g358BsE
o o BT 3gsS:
Elg g s gzl 3Si3fbil
g8 88859 siilies
g£/18 8 8.2 8 2% 2585523
HIREEEE IR T
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: sol utions 5 Reactant A-1l Reactant - B- 1 : “Appl i ed from wat er.

Sol vent | resi stance’ propert i es of cured coat| ngs # Appl i- ed from M BK
. di spersi ons Bake cycle . React ant 0 Q@isgggl _ Conposi tion of Conposi 't | OT

iof. 10 M n err exanpl e 18***  exanple. 18"
' Epoxy- 2 Epo f litgg:e rgpqy ater is ¥y sensitive to lig(presence of chloridd §0t4-and to the state of . -
100+ - cur ilm. In th roduced firgmn the comppgjtion of Example 18 p_‘ggg)qned '
g . better an coatlngs gXSZf Q% e React _‘I_ and in t ame range as the T
100+ prodtﬁ from com 3\2 tzo ‘g e epo:xm:gn coating -2 and Epoxy-3). :
1100+ 5 . impad Broperties are?ﬂsoaﬁb Eht b3 {h6 ¢6afd)of cure, i'iropemes be consrdered
1100+ in spedevmg a crossl’@k@()oncentraﬂbd and ewyd cyelel or i de pol yner systens t "not
Epoxy- 2 an resista '\ma@rtemeend givent-bbgneyyfnyl mgoneq pcaymr w#resmmno
resi stance' r o )“oat o eceof chees th S vvadded
into a hal éxcélﬁnt keldi lo

aﬁ%ﬁ%tﬁ'eft of oiventsboﬁlg% k! l’l?g
atsﬁhb

t 0 sat ur atmiontes ﬂnwmwedomﬁutesmheﬂb (308°6) entoleatedith o atidb dtg
pressure. ete %tﬁ&?"c K3§5°Flmb@dasd@£4€ﬂ'amﬂl$dp'tattpr(wnsé’ewymdvgat)i shovdin2fick areas of the
cont i nued 5&3 '(}j‘ia h“'e' "ng’ l""c%%it'T‘ xg“'l’g%!’frf’w PROYVRPE £H° Isanaresingtd gtsatadd
the nunfer. o 3’3 99 PERG Y&A™*DP™2) if no effect is evident at 100
cycles thﬂamﬂeubt |s reported as 100+. The other test conditions and .
ratings arfdmderopsrtics @f aged cbenpbsitiony/bf thisnidvention Ref ers t o reacti on product of
Exanpl e 13:‘; b%:fé{g@@% smefed'ﬁtw fhar\rsmféqcted m@groéaemmsnpm@ums lnmsloﬂﬁroduced

idp

di | d } l’g tlgﬂf (varmeheibg_r '8 agyeous '.
o] N e N‘m ng% igg?ﬁ 9?' 08 o e SERermeTsEpROrng s oot o y -

sensitive to the presence of chl,q;,;,q.gélaelsrﬁ,mg%geg*o the state of cure.in the
ilm In this propepbyeymshgzocoati ngs produced from the conposition of
Exanpl e, 18 per fBekenmin"® etBeker minfiEln .c Blwsh ngs MEKdubsed fromRmInmearu bone

?Qg):t anf A-1 and i range The LT TIgS™ proguc from

commerci al |y avai | gélbg v@?dgborne e%gxy caﬁ(’%c%@tl ngs (Eﬁtﬁl&“ B B Epoxy-3) .
5i nce-5 i npact prapeét igsespr e- al sogglependent, on t he sbagLiePfasdir €, both -
Kropertles need to be considered together in speC|fy|ng a crosslinker .

oncent Pati on and B @§3%k. Sol ve#® resistance of - boﬂhﬁltwe(zom)erbor ne ‘and

$ol vent - bor ne vi Nylo I 5,5[;3 pol yneg, . wer e superl or to :
,ommer ci al vvaterbo:lf ngge%oxy?can coall ngs. I"or and gl %2‘?@ 8{”% forrrul at ed
©

oat i ngs produc£y® conposi tion of Exarrpl e 18 were

y-o-

-

2/196 ~ (2/385) . . 8B oo 1.81/2.26- (16/20)
3/196 _(3/.385) . 9/9 " : - 09/0.9 (s8/8) .
- 151149 (15/300) w -, .. 08M36 - (812)
- 30M4e (3000) S i 88 s . o0909 (88 e -
*nitial: "Varmsh" of Example 1 was aged 15 weeks Aqueous baSe and Cymel added’ just prior to
: :  testing. .
. - 45 Aged: Aqueous dlspersmn of Example 1 was aged 15 weeks at room temperature Cymel added just
2 prior to testing.
\,, The other test condmons and ratings are as descnbed m Tables VII to IX above.
N ' Exampie 21
50 . . : - Amounts
_ Components: {grams) -
Solution of reactant Ad:
: L ' Reactant A-l . _ - 300
. 8 T - _ Acetqne _ 300"
- ' o Reactant B-lli* - . 60
| . Water: 40
60 o S Catalyst solution - I o
: ' ’ . Triethylamine - 45
. Acetone:. - . . - - 45
_ " SolventB - S-129 o X
SR A styrene-malelc anhydnde copolymer (mole ratno 2: 1) havmg an M -of. 1700 and comm R
.68 avallable as “SMA—2000" L : . . erclaily

29




“toexcell ent. Overbake di scol orati on vias no wor e than that e
sl Vet - | - Was ‘no wor se than that .of . . AN
fnpln'\lgfgg g;)_rneReact ant_A-1. Bake cycles of .3 ninut es . at [2??} F'Ia'r-:r] S ’:'
mnutes at [err] [err]  ere tolerated with no added ther ma stabi ki zex”  °
begi nning ¢ s ﬁt. [err] [err] - bakeOwdd180%er | ine; discol oration was :
10 0.93 g 04%{%zv |rr_1th| ck-areas of the film “At can coating wei hts LO ' 5 '
surf ac el 9 |( Y ordDdcetdhe dhd/ RERBAL AY td BsactonBegssiqandr disspliye ddRea i %n8
- col oryisdicd)Bling 6 rétluk itandpetatiie faoungeCle AddbYVp gnd 'x.@%{iﬁtr%so b " J'vaérﬁd

' i o t

- - bl gd .'-
properties of rigeadbid atvpihexi unkiloh dro f ion  mjxture. disperses. i 1' 0} B
oo e v R e e

“(var ni 'Sheg)s . ég?&ﬁ%éths B RSB ént B wete bdtRd Rd m0ajramey ofesalvent dmpsty ja e) were

OF o fnbveti B dﬂﬁrm@ﬁnaamwrmcmstg@mﬁrvs‘rniih't'?am;’g @E weight -
a

__ conposi tions. ;fnh& dofent] Tha vistous narnielx wes dilytef wi pye; t lgtion o fo lucent |
| as foll oos: Fidniforor apeeusi dispersioniof 2k %é@%#win%sgy%mg;%o %fgﬁég ?t‘irﬁr ?t -

: (Bake [¢€ ' N R

:-EZ/ 385% err] Bgfsh ... MEK rubs  Egxample 22 Rev. inpact 25 2/196
(3/385) e 1?:8:1::«;1.32;- S el (201 20) 950
15/,149 (i85/ 300) g g ompanersy 2.2 92?"?2 (20120) 30
307149 (30300) o § Soluton of Reactant At~ 558 101 (50 10)
~20- phr Cynel 370 35 7 Reactang Add 300 < ' 20/ 16)

; N 2 796 ( 2/ 38! . -
1.81/2.26 (16/20) 31196 . (3'138‘?3"5’“_’"% R T . o/ 2
28 9/ 0.9 ,(8/8) 15/149 ( 15/ 300)Reactant BV* 7/8 ~e0

0.9/1.36 " (8/12) 40 30/ 149 (30300) 8/9 o

0.9/0.9 (8/8) *Initial: “varni WA of Example 1 was aged.15 weeks. Aqueous

-base; and Cynel added | AR A ,

| just prio ; . ! ;

R Tl e 1T SRS, 5, 2B S LT

to testing. The other test condiedtens RHPHRRRE 1 : d just prior

;"E.'Ta.-bl es VII to | X above. Exarrglndﬁ?lmg and I’ atings are as described in. .

JAmount s Conponent s: ' e golv_e_nti N 129 0 '

F React ant _A-| S L (grams) Solution of reactant, Al .om

£ 300 Re ac¥ant é_l-"laﬁal*ester of Reactant-B3Q8b 550% esterified) and commercially available as “'S g?%)zné

‘Cat al yst e Tri ot vl ari .60 vater. - | 406

yst soprodetiaa: Tri et hyl ani ne 5 Ac | .0 60 .4

'.fggSO| vent B Charge acetone and Reacta 1 tg rea ion vesgé(?grgf@fss'olve._Add Reactant B-IV and dissolvedBring -

(ol e rat] otozefiytempgiEH { U'L\&é dig SHAGHE ABBLatiyat soliiyicandarx. Hold et refacuntila

as " SVA- 3% ogpop otygact di n dHdXdst 3BT DMEA/Salveng Bivgter (5/9/36 }T:% L\ R

: o regotion mixtuté whe dispatbidin the esit rolution afieesbefouRipgpRet N ?"

1o reacti oncaiieb ediutanvadiasdml ve. Add Reactant B | = ctant A |

o " Then, 129 grams of solvent A were added and(_: £1§grams oJ Jolverqr(mostly acetone) was removed by -

... - distillation. The resuitant product was a viscous varnish at 64.8% solids content. The viscous varnishwas .
" 40 stirred into a solution of DMEAISquent_;B,I;wa_ger-(Sll_Gﬂg weight percent) to forman opaque uniform - %

aqueous dispersion of 35.2% solids cbrf_,t__e’h_’t- _?yi'th'-é-visgﬁ_b,sjtv a_t__";-}4§ mPa-s (pP)".‘" - ” “ T &

Comparative example J and K =~ : T _ . P
L - - .. Toab500 cc. reaction vessel were charged 400g. of a 50% acetone solution of Reactant A-VI,100g.ofa .
N 45 40% acetone solution of Reactant B-V. (identified in Examples G & H) and 11.4g. water. The materials were- .
\ \/'. T heated to reflux (57°C) at which point 6.0g. TEA in 6g. acetone were added. In 10 minutes, the batch gelled. i
This experiment was repeated using less Reactant B-V, i.e.,, 25g. of a 40% solution. The water was
. omitted because hydrolysis of the Reactant B-V caused it to become insoluble. When water-dispersibility -

. .was not obtained after 140 minutes at 57°C, another 25g, of Reactant B-V solution was added. After an
i R ~ 50 additional 40 minutes, the batch gelled. S o ' - o
L L : This Example illustrates the inoperability of ethylene-maleic anhydride copolymers in the process of o

T this invention. o C

"~ - Example 23 o ' Co e c ;
. &5 This Example illustrates a water indispersible epoxy .polymer (Reactant A-VIil) prepared by reactinga
) bisphenol-A terminated epoxy resin with Reactant B- using Solvent B as the sole Quenchant. Using the .. .
primary alicohol, Solvent B, as-the Quenchant results in half ester formation with the styrene/maleic - -
anhydride copolymer (Reactant B-1) as well as ~grafting” of Reactant B-l to the ep_oxylbisphenol—A polymer
by ester formation. . - - . . o
60 - To a500cc.3 necked glass reaction ‘vessel fitted with stirrer,- condenser, and thermocouple, were - .. .
: added 179.8g. “EPON-829" {identifed above under “Detailed Description of the Invention”) and 120.2g. -
~ . 'bisphenol-A. The materials were stirred and heated at 175—180°C. After 1 1/4 hours, 45g. Solvent B were
added. After four hours, an analysis for epoxy group content showed only 0.08% epoxy groups and the - ‘
. product cooled to 63°C. One hundred twenty grams of a 50% solution of Reactant B:lin acetone were added . . - o
- 65 along with 6g. TEAin 6g. acetone. Heat was applied and at 91°C, distillate began to be collected. Thirty-five ’
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'di'ssolve: Bring to requx terrperature (about [err] Add wat er and m x. A'd_'ﬁj
icatal yst solution-and nmix. Hold at reflux unt|I a drop of reaction mxture_

di sperses in test solution of DNEA/?F §°§| " Blwater (5/9/86 weight
fpercent). The reaction mxture was ﬁ e |nthetest solution after -

55 mi nut esgrams eféblvent Biwecradtidiizo tedume viskuaing Wihad §16 batchQérbidrddite Wached tH &t distliBein

129 gra Bl's changpd e ’Ef'“al/eﬁéma'd@fe%fg aﬁﬁ"lz@m reaiiested§ Heatihgy wart cdntimeti | updercrefiuxne)

"l X e"eﬂle‘fl‘ 'f’ﬁ?ﬂ's l't!')ﬂ' eripleens BIRMEA. (9 H0.28vwtd h
I hate Lgdmv%%éﬁ &ﬁgi‘?}?\/e‘?’ g’ Sori e rsc%%tq gnpinut W&Bﬁ@t easr'ﬁr'g pasdeund; e heed

i th the above tesdltingsarmishi Wit dobled & 98°¢1 Tiwo quequs
i spersi onPreferigeg mi%l@@lfll@sz wmmaem3m%?§§ﬁ?gﬁg;%§ms e ru,eré)gfmﬁ asa
anpl e 2 CTSRMY gfﬂmqmgtﬁedﬁpgrsron with the following properfigp: am;) 15 Sol uti on of
eactant A-1:. ReaghiddMondvd = 300 Acetone
00 20 7 'Reactant B-|W ' 38.0% 60. V\ater
. 8 Catal yst soI ®eHi on: - Triethyl anype
4.5 Acetone 4.5 SoI vent A- . 129 30
* Partial ester c‘ffs"ﬁ%%g%%tvﬁ. 35 to 50% este-rifred) and, commecial ly
avai | abl e as u‘r"é’ Charge acetone and Reactant A-I to
reaction MaredqumdwtﬂlnSﬁerdnm reédlén%?é?t ant B-1V and dissolve. Bring to
refl ux terrperature (about [Merr] Add water and m x.. Add-cat al-yst sol ution
and i, Hold at RPPMAVInMNi38% Emoretivablp of rtydmtcvlon m xture dissperses in
the test sol uti oBopdnt Sol vent B/ wat er (5/9 gG wei ght percenﬁtg. ‘The
yeaction mxture was dispersible in the test’ W8 on after sl y-four
M nutes at refl uRedbtaomB-t he time and catal yst .s#jdsbié On was .addgsls Then, 129
grang of sol vent_In%A were added and 216 grams .of. sol vent (nostly acetone) was
rermve by di sti “tion. The resul tant. prodcﬁ';'tl"ans a: vi scousn.08ar ni sh at
b54. 8% sol iRdffosCd? Mdtdt lequivdiénts/hver§.0US varni sh was 40 stirred into a solution
bf DVEA/ Sol vent B/ wat er (5/16/79 wei ght pefcent) to forman opaque uniform
aqueous di sper si Soiveof B35 %% salyddds Coritent with a viscositygy348 nPa - s
[ cP) . rrparatrve exan‘%e Japnd K To a 500 cc. reaction vessel' were charged
100g. of a 50% acerdds &8f HY®n of Reactant AW, 100g of ‘a5 40% -
hcet one SOl Uthe Gguediis dRpasioR Blscribela d 1l 4g
wat er. Theashiednethe &bﬂ%&bie mixture &% " u:lk:@gﬁ saH&‘ﬁ 1!‘) Tnesl'.ré‘@ j’?‘;’%@sgigfséﬁf o

6. 0g. TEATIME tag thexfolievdne preeerssadded. . | n 10 m nut'es, the batch gel
==xper| ‘ment was : rf gtv%er%usgg | ess ‘React ant B-V, -i.e., 25g9. ‘of a 40%
‘Bol ution. The er t ed because hydrol ysis of the Redctant B-V -

was ol :
‘baused it fo becsumani iesiabieblimen Yibgn wat er di spersibility was,ppt obtained
Bfter. 0. nut e$ at--[-er+]- another .25g. of. Reactant. B-V.soel.uti-on was. added.:
After an 50° addmPreh fesistanes i nutes, . t he -bat ch’ gel {ed. i s "Eoample . -

‘| lustrates the BiIRCREE 2Q hyI ene-mal ei c. anhydrr de copolymers in =
he process of tl'trn's ?n'@génlt'dgz)% 'f:‘%le 23 55 .. -This Exarrplézﬁgl ustrates

A wat ess |ﬁ[htsgens|dtﬂredepﬂbey nrpoleyBHE,(aReﬁgt ant "A-VI1) prepared by reacting.a
‘bi sphenol -A- term nated epoxy' resin w'th Reaectant B-1 'using Solvent B as.the -

50Lg Queng g% r&,g’ e pri mary al cohol, Solvent. B, as the Quenchant
%0@&.1@ cteBP

Fesults in engLoel e ri opol ynmer
{ React snt 2% 5cbtoa8sdmioh oﬂi’_j}mg clM %ﬂf‘eg%;lga&%ﬁéiﬁ uron Xcga Esl 569 ofa

epoxy/ bi s mthquﬂ@l temperathre oéaa’teandftestenaadaﬂnauyﬁﬁ d:sI&suﬁlu&ﬂﬂnﬁI‘:‘les;n a:ﬁi'%lsdv&'éﬁ

gl ass rea g “feg% agipitionat 37y Pfe'tla% Rév18die mestane weredaddbr: Afrercanoghércss

yere. addedat sﬁﬁ,ble"“ - yere afded Affer. L 1ih U 8 Gn'd%Pa“"l:Q?l'%ﬁ ‘l"é'GUUeeQbms Btion
bf t hegs nverﬁeadm. VNS aledid i (c] and

heat eds at anla?d’ru{edlthe }qmoﬁgme%ﬂédﬁrzokg’g@cgﬁée Grei ugegt?g f- r V%f:é\ll&&? &a \ﬁ

four hour%bou ?PQQPra‘F eant BVl ris equumercially G lablerase’m-m“nowed onl'y 0.08% epoxy -
gr oups and t is Exam |Ilustrates the moperab |ty of Reactant B. havmg two hrgh a molecular weight o

5o Example24 : . L B S Tr SR
: - To a'500 cc. 3-necked glass reactlon vessel fi tted with stirrer, reflux oondenser and thermocou Ie wer
' P e .
added 200g. of Reactant A-VI, 160g. of Solvent B, and 40g. of acetorie. The materials were stug'ed and
- heated for one hour to 80°C at which point the Reactant A-Vi was. dissolved and 40g. of Reactant B-| were
_ . added. Stirring-at 80°C was ccontinued for another 1/2 hour to dissolve the Reactant B-I, at which point 6. Og coL
- C TEA in 69 acetone-were added After 40 addltlonal mlnutes, a test sample was found to be dlsperslble in '




product. cool ed to 63C. .One hundred twenty ‘grans of a 50% solution of =~ /£
Reactant B-1 in acetone were added.65 along with 6g. TEAin 6g acetone. (%
Heat was -applied and-at- [err] distillate began to be collected. Thirty-fivve -
0 131 804 grans of -Sol vent B were a@dtdl 1804 educe viscosity. Wen the batch’

t enper at ungel QakNGtehGifd grams 3 Rbtet J_ﬁ@rgiagﬁ‘ed\’\ﬁ%: HeAHI AR Rkiuby BhdiXat aRothétt @b Of
26g. distighihaée Was col | ected. Heating was conti.nued under reflux -
condi tions anwo smdel gantsetthe sbosy Gnyishhvedré addedo 200y weteriSobyestiBIIMEA; §1/0.28 by wt.,
wat er / Sol \ao¢ 2508,/ of wter. Aftes tvig weepspat B/Caasample Was§ill i ifter tp waeks 8t rpip femppratuge,
hours arfd SPPe PHUPE W5 °PHINCh point a sanple was found to be 5
wat er=di spgimpipls. The resulting varnish was cooled to[err]. Two hundred
grans. of thi shiyBainpsusetes tikiusd ofée DispéreibitityTee bovaneas copbsitioes afthidib@n@ongind s
wat er, 31‘.@ringqg'eﬁ9t_a$a4 vent B, and 8.'% rans DVEA. The r esycl t Jas. a cr eamy
i Vi v vei i ved, | - .

gn: fgr moa&EE{% utmgﬁgx\?xzumf Segr:gﬁﬁe?g mg\eﬂr jﬁgs £an§%3ﬁ§\§t of Solvent B. Theé[ﬁ;ﬁ%%; H

0l 1as Co %Il n contained approximately 5 percent by Reactant A-| by weight. Reactant A-l formed a larg P
9. 01 Vi SCQisbdué slul§edwhen he(&é%ﬂc solvent solution was mixed with the water/Solvent B mixture. All of thé. 570
15 sludgd Wisoelainbdbrda R\Vim (328 medH) Screqpithientl Reactastciul wes|vater-indispersible Similar i al

i wWiEe pbtaing epdtant . i - :
. &ei‘gt ngs\gfﬁ:gﬁfgé wing regct\;ﬁl;\aegﬁestwﬁs?’d%zgibgn} Qb%% %Jitl\ ?q%%q,mla%%'ﬂr%’% Lase used to

1. 65 ReactSH{'g e carboxy groups: . -anhydri de

0.255 25 Reactant B-l: TEG’6 gm DMEA/gm of Reactant 8-l - -am ne

0. 059 Rat i 0SReskctantoB-tr gro DIMEAlgs ofcRegctaBdl-ent B as % of Anhydri de o
647 30 Am nefReasgtaot Bifil: ;043 mPMEA_/gm of Reactant B-ill 12

The aqueoyg dif%ﬁ)ég Y Ve SbEmt thred cggrdos%ﬁ.ﬁ St W PR Lo Sy R A NG B erd 70"
(15 -phr . ) .rotsin d'Whehthéde Galationt Werd) alld trfduah lal 43 Gunt(dsokbsR) Strebh. HeAceOthesd Irésidliohs M Q
panel's sndverdl bl datbbdispersiblees at [err] [err] . Cured 35 films had the

follow ng pr& mpesitioBs pf thia invemibe prodliced in the indicated examples were tested using the above

9 Sol vent pmg«}g gﬁb@zﬁirp@a}eﬁ ggpeynt of base (DMEA) used to neutralize 100% of the carboxy groupgdo- 40
| npact r &GS ayeous dispersions. - 9(8) Film
t hi cknegs, mg/cn2 (ng/in2) _ ... Dpispersion propdhied2( 5. 3) 45
The tests used are described in previous Exarples—GCerparative—exarpte—+ To
a 500 cc. reaction.vessel were charged 400g. &verage50% acBereantsalids byi on of

. Reactant A-\Vfomags onof a 50 a‘c‘gtone sol uPPrste of R@&%Eﬂ“’lﬁ\gﬂ“ pum

. (identii °6g. TEA an __Sol vent *f "he nat ePfal"e W& heat ed
to the reflux tenperature @id ghigh é¥diidsest ed pepsodi cal |y fornone - g
di spersibility in water/Solvent B/DVEA (5/1/0.28). -After 167 m nutes, an

| additional 37g. 'bf 28% PA- &8 pm/caceitsslid® were -addRd. After anotamer 68 -~
1 minutes, an i ti-qnal 6g. » TEA:were. ed. After,11 hours at 59C, the_ batch
gel l'ed ‘\9\4 t hozfggga@ ing a &hgfép%gfp%?% bl e.,stgtggt-? 55 " Rgoz'g{?-ant- B- VI

-is a solid linear polyanhydride polyner derived from octadecene-1 '
anhydri de. Tht@4#hpononer s0-8&ew/gmoofraelids React all0B- VI ‘are | nandrel nol ar
“ratio. The Mieagem&Bctant B-VI is about 50,000.. Reactant B-VI is -

_ cqg:r,ferc‘ls-al'l y avajlable as oRAsh@m of 'lid Exampl gobhl lustrates the,

-~ inoperability of Reactant B. having two high a nol ecular weight. so C
- Exanpl e 24 ToBaseB®D Reectar@-Adecked gl ass reaction vessel fitted with stirrer,

r ef | uxcondens Eprticle sige meg da using @ Cotitercipb-Migren Pastclerizg Analyrer. Modal N-41 8l g
“of Sol ¥Bnt B, L i s s e

< for .one hour to [err]at which point the Reactant 'A-VI was dissol ved and
. 40g: of Reactant B-I were : B ‘ . ' ' ‘

‘88
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‘added. Stirring at [err]vvas cont| nued.’ for anot her - 112 hour to d| ssol ve tIﬁ_QG_’:’-
Reactant B-1,.at which point- 6.0g. 65 TEA in 6g. acetone were added. After”
'40.add|t|onal m nutes, a test sanpl ﬁéﬂ)&md to be dispersiblein -31-

0 131 804 basic water. Twenty-five 6 wat er were added and heating

i cont i nued Examplesf26ug7 and 2hot her 156 ni nutes. Two hundred. grams .of the above
var ni sh wer eTHefidpeus %QQ'O"Wt@F/"HGPWMGTBFW foflamist 0. 28 by wt-., and
250g. of water. After two weeks at [err] ‘a sanple as st|II f|UId After
two weelss at roomterrperature 5 sone sedi.nent: [ _Exanp e-.-25.

Thi s Exanple illustrates the use of the Di sperSI bAanMfTQ%s)on various
corrbeél tions of th| s invention and vari ourr-e-a-ct—a-m-r—re——?we-n-t—y-f l've
parts by wei % enpEAact ant R-I were diss V‘E’G in Soamelet s ofExameleone. This'
sol uti o was en i luted with a mxture o 6345 part€ by wei gh% wat er and

| 80 parts by vweb@dit aaf Sol vent B., The resulzsant sol utzson cont akged

appr oxi mately 5 percent by React ant A-l by wei ght ‘React ant - A-1 farned a

| arge mass offegt¥R Bds sl udge when . the. orgdhic sol- ved# sol uti od8was ni xed

W th thg wat g §g}lt%nt B m-xture.. Al of- t sl udge reta| on"a-44 pm
(325 mesh) scrr{een Hence Reactant A-1° was water-| ndﬂé%zrm bl e mlar 15
resul ts were Tebt ai ned vuth Reactant A-11. z'Bhe f ol I O\Mong react agts were .

tested as descrl bed .above, Wlth the i ndicat ed. anpunt of .base used- to

neutral j,z B%y ?aﬁga é}%}ﬁﬂﬁ?s%@ t'°"0“7°@° eIVE Aglufion wes o

B—I 20 do ?eﬂ mfﬂ?é:n aﬂaﬁarm W g jﬁ%%ﬁ n%flﬂé fqrp\g er eac?aanEJ

_ 3 gm, DNEM@&HT& folRaARd 6Hi!|'ivaIBnt a l&@ ra lgfdupd ﬁﬁﬁ&ﬁfs

clear sol warpigns t hat were free of any solid rratter No solids Were retal ned
;vvhen/thzgse sol uti ons were . passed through a 44 um (325 mesh) screen. Hence

't Rese reactions 25 were all water-di spersﬁ e "y X osi t iESHBPIHF t his

i nvention praduced in the indicated exanples were tested usind'the above
 procedur e, WiFinal tota€ sdhiasli cat ed anount: of - base (DVEA) used to neutral i ze 100%

of thegfcar boxycclgte!mps to produce aqueous aﬁrﬁﬁ'per Si 0r28.7%30 37.8%
. Di sperston propertie erage ... . Percent solids by, Corrpb5| tion
:_Aerunt of - Eogvalems gf \{%art icle. . Ve -retai: né’(f on. 44 ufSof exarrpl e
' DVEA Equivalents of Senkfiridan L (3%5)6f695h) SR8 35 logisezs =
0.13 gnmfgmof “solids - 0.26 - ' ~ “none 11" . 0,13
gl gm & sol iRgto of equivalents GanO"hvd"de . 8 nonets0 1752@10 phr .
googﬁ;ﬂ gmf)ufnﬁgfi gg%g:‘ ater Pjo%layga‘:h reactr'::n mrxtﬁrelead theonriluetturlis were aﬂtt)we%;{g rcleét:t7 @
i er. fo a varnis| .
{React ant B-1Thert5 saliition cemprlsed of h 'gm of solids" - -0.22..
none- *“Based on Reactant A-l. Partche ‘si ze- rreasurerrents made using a. -
Cotil ¥ &1 "Sub- M cron Particle Size AnSPYeER:.. ModeP?N- 4. Al 50 © ° of the

conposi tions were uater-dlsper5|blepﬁgA|ndlcateg1by the partlcle S|ze and '
absence of retarned SO|IdS 55 60 - 65 IS b :
| R o Water o221,
\_j was added. to each varnish’. (slowly at first, with stlrnng, and then more rapldly) to produce aqueous
: dispersions containing the organic solvents. Essentially all of the acetone. and. some. water was removed .
from the dispersions by vacuum drstlllatlon (temperature of about 43°C at 84.6 kPa [25 mches of Hg]) to
‘80 produce stripped aqueous dlsperslons '
- ;—'nlms cast from the strlpped aquéous drsperslons (0 127 (5] wet mm [mrls] on glass) dned clear and
_grit-free ' . .
Preferred prooedure for’ use of hydrophobic. vinyl polymers: as. reactant A :
" As is illustrated ‘in Examples A, C, D, E and F above, compositions produced from hydrophobrc
. 88 hydroxyl-containing vinyl resins with number average molecular weights above about 6,000 (such as in
-~ Reactant Il and Reactant lll) could not be dispersed in water when made by the Initial Addition Method. .
Apparently, the combination of higher molecular weight and lower hydroxy content (2% OH in Reactantll .
vs. 2.9% OH in-Reactant 1) is partly responsible for this behavior. Another important factor may involve the -
. higher vinyl chloride level (80% in-Reactants A-ll and A-lll vs. 69% in Reactant I). To further understand the -
60 . effect of the.compositional factors involved, polyvinyl polyols were coupled together.with small amounts . E
" of toluene diisocyanate, thus keeping intact the hydrophilic nature ‘of the polyols but increasing their = . -
_molecular weight. The results. of this technique must be interpreted cautiously since highly: branched - -
o -polymers may be formed. However, at the low levels of coupling involved {about 10% of the hydroxyl . .- ".:: }
.- ‘'groups were reacted), such effects are probably small. The data obtained is summarized in Table X below. - © .- °
- 65 The data does indicate that composmons made from certaln polyvmyl polyols and Reactant B-I could be-' '




32 -+ -0 131 804 Exanples 26 27 ‘and - 28 Three aqueous dlsper5|ons of - thls 3
'|nvent|on were nade as fol | ows: Reactlon m xt ure Annunt (grans) Exanpl-e 3

Exanmpl e - Exanpl.e Conponent , 26

27 - 2810 Reactant A1l 'O 131 804 . : 75
_ 5 e di ' 75 Reac %esplte molecular welghts of 9, 000 to 12 000. A sample of aicﬁholyzed Reactant x17.5 _ E
3.8 15 (|'dent m xﬁ-ﬁ e 33 below), which was prepared with a comparable xyl content and mdBollds -

183 8 TEA weight, coul be dispersed after reacting with Reactant B-l. The effect.of other comf@os@lion variables,

2.0 The tWRclkdhRQh@4thdunt\flestecdtaupgabe type andrratina cactany By uses) anthegmineneytgiant are. .
~acetone,s tdiwussed belown was brought to 20 refl ux tenperature (about [err] and

_the\IFEA was added. The reaction M xtur@as@.f or med was' heat ed about 30 '

. mnutes to . generate a varni sh ‘contai ni.ng a CONPOSAgptoRimaeavi ng about 1.2

- ester groups per Reéactant Bwkightok agdroe, Weight %] Inombercavergas val ent anoynts of

-water and anédni le groups wemweyluswldtei n pHdEC| glegyler weight; s pDispsesibility

: Exanpl-e Exanmpte- - Exanmple 26 2 ~ ¥4 Final
‘total solids THOERt %" 48 4005, 22. 7%
: 37.8% 30 ‘Equi ¥, @akﬁ?}t&l of wat er 23 3.0 0. §000 - - ONB

: 0.5 Equiyal ents of anhydri de ~ 0. 0625 7.000 0 031240

t 0.015625 35 - Rati o of equival ents H2O Apnhydri desooo 16
32 Then 9 gr aReactent Alifer. was addetl to each4 eactlonsgaoxture and e‘f;e '
%?_-mxtures were allowed to react further for 1 hour at. 30-[err]to produce a
svar ni sh.,p Thengaaam! Alikvon conprised of : 40. Sol vent 812,00 57. 4 WREA
£8.1 45 _ Wt er 00 221, was
-added to eachAlgeholyresirefctanody at —fir st ; with sti rrlﬂd’ and then nore . -

L rapidly) to pr duc queous di spersions containing the organic solvents.

L Esenti gl y alfaG, E:% E‘pr&ﬁato@ﬁé‘acﬁm\ RID&R t&ﬂhﬁ‘duwarﬁenmaahtWanﬂams about 62
p di spersions bywt\eacadwme 06 tvinkl etildrids, dbbetnd or.%t phaneitedaninyl) acetate p cheboan%“ﬁil;
£[25 inches of ddtymerited r&tb'oxmmyﬂeméatstﬁbptﬁﬂéﬁ of ghectief Reactast Allons reaejef! ppith

f romthe stri %; Vi t?eousmm wel?lggé 6&5 &%Udr ([:f\-ﬁ¥l c%r'lden;nd dgule?ht Wp&}rﬁéﬁéd

f.dried clgar a or use of hydrophobic vinyl

E pol yners™as e ASf Resctadt LG dnd tadbné diisboyanmapd absutAQ% Cf th©PH BF Reaetar A-XIll
i-above, conposmasone&tqmm:dumed:ssmwnahydrophob| C 55 hydr oxyl - cont ai ni ng vi nyI

r esR:ag.it ‘é“nt hl Pﬂgb% aver ag quﬁé,t?égiﬁio&eﬁ;ﬁnﬁc} er lmn e% 9& |blmp&nrg§g€tms fadd n

Bt he | ni t"T’aIr ah et ryeasﬁmt& eramblcﬁﬁposﬁuoin(sgdshens one made
fm)l ecul ar we Ectém B hrm/mcthydmos(gt thaotren lev Iaf’/es@flqamﬂeaessmblqpﬁfsv@tv TZ’“Q 6
ﬁO—I i N "Reacinagibe Inpuffigenpfor bihyr qomswws#i @le@u#emf t*t'-‘hFh§ ;"g els;;‘g"”"‘:n
i por t ant | wae stydie G?’Q)em't“’f'\‘l?' t. o i gj ?il,%'rﬁf el cwe;aht vmvl
| React ant ¥ A“mwag@“;&m ve 06 by r(‘&imrmmadmtsanaua inie
60 .effe 0t 156 mma b‘ﬂﬁ\ﬁ)&ﬁ& wititosohidn op pblymemwith stirfing I/’spm@rred
ficoupl ed t ogfaicbairremadmaa n-leltesammmes wargfingt25¢ of@alymelt soktieyta A @lloququg aqdingyyhiey . §
Fi ntact t he stiyidg eythial inagnetit sincbasfoverfe Mo ieoiolovitg MM easi ng their rol ecular . -
’Wen ght. #he results. of th| S technl QUsng st be i nterpret ed cautiously SI nce -
i'?_h|‘9’h| y br anChed Co - 59 solvent B :
S ' ' -+’ 0.2 DMEA

50




: poI yrrers may be for rred However
(about 10% of the hydroxyl
‘The data-obtained is sunmari
i ndi cat e that corrp05| ti ons nade fro

smal | .

'B-1 .could be 33

of 9,000 to 12, 000.
.'Exarrpl e 33 bel ovv), \
and nol ecul ar wei ght

B-1. The effect ofxd
est & groups, the £)
neutralant are. 5 -ac
Wi ght %  nunber m
hydr oxyI nol ecul
4,000 .
3 0 E 6, 000
7, 000 S\«
9, 000 )
9-12,00 \
11, 000 N
of Reactant A-Xl| @n
62 W . % polymeriz
and about 34 w. %%d
‘Reactant A-XlI | was?r

wei ght % pol yneri zeg
hydr oxy propyl acryl
di i socyanate about 1
di ssocyanate. Akthoy
it he. di-spersi bi |4ty q¢ff
factors are eqtﬁl I y,
Moni t ori ng Test" 8
iconposi ti.on (such ag
correct level of est
i nsufficient for otk
changi ng the vari a_gol
reusiting fromthigs
it was found that &i
ol ecul ar _wei ght. Vi 1
" Isol vent--B and ani i@
initial stability) t
procedure for a smal
to [err]fol lowed by
m\h/the fol | ow ng I

0 131 804 dispersed quite well

at the I ow I evel S of coupl i ng i nvoI vedes

groups were .reacted, such. effects are proba1 ;

? PgIabI e X below. 65 The data dees

ertarn pol yvinyl ‘pol yols and Reactant
despi te nol ecul ar wei ghts

A sanpl e of al coholyzed Reactant XI (identified in o

lhi ch was prepared with a conparable hydroxyl content

, could got Qe di spersed after reacting with Reactant"

t her cong§| t9 on vari gbl as i ncl udi ng the anount of

pe and r gtd o*of react §nt 2B | used or the amine a

T@BLE»)% Rpspgom mat e Wei ght % hydroxy

i scussedebel @w.
er age, 10% § Réct agt A°33§'§ & gpyl acrylate .
vei ghté £ sao?.frsgmn-t é“’l’@l/A—Xll%- 35
¥ &3VY&oReBG adtEBdT g 23
No 152+ &%
Reactant A-XIII13E8 35 - 8e 4.6
lo 6, 000 E® Yes 20 Reactgdt A- Xl V4
es Al cohol yzed reét%t agt Ae B ;‘-’35 5.9 o
lo 1 Dispersibilitygre @gga 3 ggﬁghe‘a"@cti on product
d tolylene diisoc® at;e%%Fgagcg i oA £lg cont ai ns -about
vi nyl . chg or| de, a (&Jt"’ 212 W, BoDelyaer ze@I vinyl acetate
Iymerfize oXpK th 2@ IPL L 5 HboUBE0% of the. OH of
eact e@' th e dii sogygis ﬁsc'pol ynmer contai ni ng 35
vinyl chloride and 65 wei h % poI ynerized 30

ate. 4 Reactl on product of React ant A-X Il and-tolyene .

0% of the OH of Reactant A-XIIIl was reacted with the

gh nol ecul ar conposition is inportant in determning

§, conpositions made 35 from vinyl polyrrers physi cal

3f ngt gore, inportant. Wile the Dispersibility

icequage o cenfirmt hat an easily wate -di sperS| bl e .

Dne gud@ fr§m React af@ A-1 and React @‘It B-1) is-at the"

eg;,—,flsatson BO pass: t§é’ Dispersibilityg Test, it May be

& Ecofipofi tigns. Becagiie of this, the effect of

§°I ngol'§ed Bas studlgﬁ -Sonme genera_tuconcl usi ons -
gdygare presented |6|"=’Tabl e X bel o8 I'n 40 summary, - .

é}er stbl-e cospositi onsa.-;cgul d be rrade"zf rom high-

po§yrtg.r.s 8y -sk.ow y2 &&ling an. aqueSu’s soluti.an..of -

-

0

. Variable ~

(e t hEraf Faret Ryt et hano?én& ne or ammn'sa’-no’t “erf ok cal for
cgg v@rngsolgtlon of g) gmar W th st fﬂ ng- Apreferred
I_°> 8cabe $est 3 =| nvol vesS. m ng 25g of., gg yner solution
&8 ng ki lestirring@@&h a magneti&gpin,bar over 5
nxture 45 20g H20 Sg sol vent B 0.2 @ 60 65
S - : 3

£ 5 . SRR 5 2.

3 2 o, E e = 2 1.

5. T @ (] 2 F-} ] "

® ¥ 3.8 2 3 @ 3

« 8 §° 8 ° 8 8 -

. « B -] S @ ° -]
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0 131 804 [err] - 0 131 804 Durr ng thr S preferred procedure t;'he Vi scos
of t'he reactron m xture will rise to-a maxi mumand then fall. The changeS_~/
whi'ch ‘occur in the formation of the enul n appear to be taking place in =
three stages. |n-the beginning, as @ H§1a§hgous medi umis sl owl'y added to

the hot pol 8 bhskdr@f probddudd] thut«ua;ssuﬁ/hethamttmnmlgm wiliise termaX :
“di ssol vesfa@)r%afﬁﬁatggbt rEoggﬂ nm:hbmtan ftae e!mda?'ta S"é’r‘h‘ak'" fﬁé&a o a@éfone
d

st age, 't hthe begimingt asate mmd'e e ‘:% T.ng,ﬁl‘ S BRbe/ R
phase begsaikent and sugriijelly dissolvg ds burl % ﬁﬂatdI‘KDPn,lrrnthe last L
vi scosi% ys‘t"ét?ége’ﬁ“ﬁ%ﬁ %%eaisﬁ V'sc p|§aercu A Wﬁﬂén vmermaewe@eqtmemmusa ure
becowes aﬁe i;?q, ssu ter *s,sda@dns vsrmroddan ms preflaed progerirg werecysed neRofeis8 dfur e

wer e Usedcdrﬁboﬁflﬂdmkdfmgect baowsonposi ti ons described bel ow. 10 Effect of . _
conposi ti gﬁrfr vafrr abl es The specific physical requirenments needed to produce
a stabl'e 8 & & 1o Bisticaad statle @fspdRgiarc framt ank mertigular
React ant §°§i&f4n°§%? " sm %ﬁttﬁ%\gquﬂﬁimg@ théh eheartistrlsiof thvei combinatioing

t he factorAﬁm ke a&&e htca eitbohtscrodsdw brse eeare: (a) Mol ecul ar wei ght of

React ant A Molecu(do)weldydcfoﬁﬁqué/‘h .g., % OH and
hal ogersl eve(b Hvd(f ilghydeophobe '@?f"t?r Bﬂ dbfad;fbgfge\\;é of placement of COO

(arrgun'lt: andd F%el ﬁ gﬁt cgoamhoqmnvwdaeﬁms)and(@)nciypedlmﬂs)am ne
use ive

YHe Nidbd. poI yners shown in TabI e XlI yl
content fronkie etm%‘anpoMmévsmdnmﬁale:;ﬁ@ i (1o ﬁgﬁ%@ % : éﬁm%%idq rom
m|n ]

of '

8,500 t@ 28mb@0veregecmelsaulsr waight f ARdRd Wi stabilityh e
- pr ef er r ed made withithe arefes d ;ee‘f’ .rteu.uaamaeacah&hdu tor Xh #hile
differed i eé?? jéi&;‘fro rﬁﬁ arﬂllﬁaﬁ&irﬁlll&iﬁm@aminalnmﬁipefsmﬁﬁ"@dm 28PN
- of Beac arffey sdeSinAimé, X or Xl . V\hr I e conpositions nmade from
. Reactangs B-1 and Reactant |11 or IX C%Pf into dispersion formfrom
acetone, they are less stable and sett] &gr:ﬁ 25 TABLE XI'| Reactant S
Al A- X ALl A-1 X A X—30—Nh 8, 500 -
12, 000 . - 15,500 23 100 R 000 YADH AX oAX 1.1
‘ . ) . ’) ’Jl:
510 % o1 e g0 omemy 12 |l gosl 219y, e >
3 ﬁ %V@; 2 15 g4 823 -2.%VC]—I4 5.3
6 14 per cent pol ynmeri zed vinyl chloride. %Et per cent
pol yner jzed vi nyley, yget ate. 460 58 3 Veiyht perc&ht pol y¥Bri zed :
‘hydroxy propyl acrylate. . 4\\éi ght per cent \ér nyl al cohol . a.g Reactant
A-l/Reactant B-1 %&@¢hation SThe com%srtrons containing 0.5-1.5 ester -
groups per Reacta,,léu gg no| eqyll e weregprepared with se- Reactant B-1 |evels
§.of 2:5,.5,-10, an H phr. of React ant - A-I| in.dry.acetone at 3 %salids . -

f(TabI e %I 1 - bel ovey.voHAi s i.nt efedi-at e—l evef ol ‘esterifd cation Was chosen =
'since very |ow | evel g:r;ducts cannaot SRer sed while those approachi ng

three. ester Irnksﬂ’(@d Izmzega}& Ctgogi‘e i n danger of gelling. The

reaction_tines re_q eg p §robﬁdacq&teer l evel s |ncreased as’

t Qf/Reaéf ant B-| WkighsHieRiview arorionough  t

A-I/Reactant B-1 combination
> R?’?\fac':mposltrons containing 0.5—1.5 ester groups per Reactant B-l molecule were prepared with

' - 30% solids (Table Xill below).
t B-1 levels of 2.5, 5,10, and 20 phr of Reactant A-ll in dry acetone at |
"?grascﬁ?\rt‘ermedlate level of esterification was chosgnl smcl:e vlery Iov; :iea\:regleprrgfdguecltlfngar';‘?\:tr:ae cg:)s::r:':: |
"~ while those approaching three ester links/Reactant B-Imolecule are rusodll
d as the Reactant B-| was reduced even thoug _
required to achieve the desired ester levels increase ould be o v from the ;-
tion of triethylamine catalyst was left constant. Good dispersions
55 _::gng?‘r:’tr;ol phr Reactazt B-l adducts, but efforts with 2. 5 phr Reactant B-1 were unsuocessful The 5 phr

- product falled the freeze-thaw test.

se o




i)ncentratl on of triethyl am ne. cat al yst was Ieft constant _Good di spersi
?ul d 'be prepared fromthe 5, - 10, and 20 phr React ant B-- adduct(s
b t efforts wth 2.5 phr React ant B- | V\fiﬁ L@ucc_essful . The 5 phr produ

iled the freeze-thaw test. 60 36 - 0,13k80%41 £ E E [err] C. -0 131 804
OO. C 0 38 0 131 804 In preparation for a scal e-up of sone of the _
cqnposi tions, a nunber of expl or at ogy. rung were made. This workK showed that -

at}] hi ghest r easonabl e concenLragl..on E(%O%g»gol ids) in acetone, the

edterification proceeded so ate &he polyner gelled before it could
bg quenched. Wth 3% wat er, agdeB & $§a=rt £He repction was easily
cqntrol | ed but a gel Iayegai rnegy oz Fhe B ong(ﬂ‘ th@ reactor due to poor
hgat 5 transfer. SubsequeBth g A ESE 87 ester group per
Reactant B nolecule in on® #idulr andixt his was used for
t e scal e-up. Approxi mat et%g Ci“lmOf the 5 and 10 phr
_versions were prepared. lydride-~ratio in:
React ant Bfromll(Reac iﬁ? gl 1) andflnally31'
(React ant B-VI1) results i ¥eafd §n stabi I ization when
acietone is used as the 108s®DBv Ton=éa# be8made using 20 phr of
Reactant B-111 (1.3 ester oup per Reactant B nolecul e) but it o
prieci pi tates when the ace{qh® is stripped off. Wth 20 phr of Reactant
B-M 1 in acetone, a disperss§n §oul d not®be nmadg. Wieh weswi g¢hed the |
sd vent to MEK, a water dE Brison resul¥ed, buf thi s bec8ne. Sgrai ny when -
t e 'sol vent was stripped of® £ [However doubl ing the amobunt of cosol vent did
gijve a good final dispersion. 15 The decrease in stabi lity observed in
progyessing from Rea%jantu- -k fo Reactant B-111 to Reactant B-VII.can be
+ibed not only to ghe Lg ceaL | evel’ of carboxyl grgupszon the graft but
to the increased- ydr 8 i© charact®r of tfe |at@er @l eQUl e.
thermore, since 2@ phr Reactant B-VII| displays poorer dispersi bility
an 10 phr React ant BV ,:(7 styrenes/ 14 COCH), one can infer that the
addi ti onal hydrophobl..clty Gg tlhe Reactant B-VI'le(12 siyrege rgsins/7 COOH)
ecul e out wei ghs t@ potemgla‘%ly bett&8 20 suBfact &t capabgllty '
sul ting from a. br§agler sﬁ%tm ng of COO- species. b. Reactant A-XI/React ant :
B-} conbination Satdug actory di spersions were made fram conpositions )
prpduced from React B A.XI rd 5, 10, and 20 phr of Reactant B-1. A large..
bajch of the 20 phrl—mo Qn whi.ch aget one $ad bégn stripged had a pH
of} 25 8.3, vi scosmytof @5 ! s (cP) f@7. 4%??eact ﬁtt Bl (3@ TabI e XV
bejow). Particl e SI zee ( average _
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T
sing>a maeg

s?gép;epare

£a
4% a3
§ B
§

©

E’m%
of
cel

-re
m —1

“

120 min -

_ Preparatio:i’r’ of
Reaction
time

Temp.=568°C
~ 30min .,
60 min
90 min
5 min
. 60 min_

Extent of
reaction esters/
reactant B
molecule
. 1.2 '_
1.1
1.0
1.5
Gel
* Local

gelling

Reactant A-l -
“+ 10 phr Reactant B-l .

~ Reactant A-li _
~ 10 phr. Reactant B-l

Reacta_nt Al
.10 phr Reactant B
. 5 phr Reactant B-| -
. '2.5 phr Reactant B-l

* Reactant A-ll -
" Reactant A-ll .

' Reactant Al
20 phr
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4046 '50 55 60 65 40 -0 131
conbi.nati on Despite the fact that
al cohol

into water .dispersion by the pro
- experinents. Both the amne 5 ¥
agrit free dispersion. On sjarg
yel low and then tan. No settg i

- phr \pf oduct .was nade and va@@r®
~Viscosity was 80 nPa . s (cHE'wah
- Reactant. A-111/Reactant B-1 REd
- excel | ent di spersions possi 8 i
“which al so contain hydroxyl &%
~satisfactory results when &3
: enul si on had margi nal stabil383
per

"ok ¢

i rqom tenperature. Wen the di
: ket.one, an excel |l ent products
4 dispersibility In many casesg (
{ hydroxyl - groups of a vinyl ppy$e
¢ Stabl e, but continues to adw

¥ To _prevent this behavior, a small
- the esterifi-cation reagtion gy hy
"quench process can al s§ af f egt€ §h
¥ cq_gg| yner, although the effedQ §a
“WTh the Reactant A-I/Beactaft™ B
the additi-on of 2% wat8 and dis
“the watér dispersibilify o6f cdp

- React ant A-| X/ Reactan§ 88-1 cond8s
‘been. reached where quE&ch tine.is
- di spersibility behavi®k i s cgar
Hphr-initial dispersifiigifsg&SSp
hours time. Here, theRig giEsE sBRe
L (Vh 12, 000 .[OH =1. 19" rieqi 8¢ B
i: The Exanpl es 26 to 33 kel ow i@&us
B preferred procedure forg producing
§ hydrophobi c pol yners ag-Reactan

fithat described in ‘Exangges 2%2%7

f.starting materials: Regtant $AEld
Lin MK | € 5
M R
2883

CECES

£5%98

w83

88

obt ai ned usi ng' spé(,:_t'r_op-h'ot'b'rrét:-ti_"c techni-que) was 102.9 nin (1029 A) .30 -
the hydroxyl in. Reactant A-X was. viny™" |

derived, good water disper< &34 8084c nmade using either Solvent B or

Sol vent. C. This is the highest. nolecular weight (M 23,000) vinyl polyner
cess ' of ‘this-invention'in these ' S

DVEA) and cosol vent appgar .t o be needed for

5t ri pped. to 19.14% sip.
| particle size

ind settled withBn & Ied&Sen standi ng at

jer's,i,bi_l ify-and remains good. Simlarly,
Si,tions T

[ OH =29 ( 5- 20 25 phr &&actant Bzl| o

804 c. Reactant -A- X/ Reactant B-1 -

t hese emnul si ons di

gcoBored turning
h %

Agliagge run of the 20 ]
i dSa§ pH 9. 4. T
ze€ 11425 nfpY £145 A). 10 d.
eact ant . | X/ Regtt,ang xB—ﬁ‘;a contrast to the
th the Reactart 8A- X8 RE&®ions 111 and IX,
e form of viny—al€qhok s §ave | ess .
acet one. th‘éﬁot'ﬁa)fgg se cases, the -

ng,
t ook pl ace,

114¢

e In

sion was prepared from nmet hyl ethyl

15 fornmed. e. Quenching its inportance to
qrposit i ok f orred gy eFerifying the
rRwi t& sty ene-mal i ¢ &nhhydride is not

i n.nol ecul ar wei ght.and ul.timately. gel's 20 -3
portion of water can be added to "quench" .
drol yzi ng resi dual anhydride groups. The
eewvat gr diggpersi bi lhity of the graft :
rPes -Beperitli ngBon Fhe Wnyl pol ymer used.
|, ester level stabilizes rapidly after

e Wt h actant A-11 (M 8500,
| e@ul )@ sm%ot %’erre gensi‘t'ive. Wth the j
i ti on,. however, a point appears to have
i nportant. At 20 phr of Reactant B-1, the 3
abl e to Reactant A-I while at 10 and 5
ogr' by irnproved drPanatj_caI ly after 8-12°
Cel ar qhei-gat aid reéduced hydroxyl content
ti onal groups for 30 enul sification.:
frate in nore detail the above-described
wat er “di spersi-bl e conposi tiops..using . . -

A ;¢_~Ex;anp.|"‘e=29 35 A rocedurge-simlar to. .
tEnd @ wag cargi e(é)o_ut'gwi th the follow ng
: N EET .. g .$75 gm 40 - ’
8.1-8(_§gm'“ T ' .
3 %2 3 3 3
2 3 3 & & a
2 € ‘8 € E E-
_=§“—fg =.-'§ -=.‘g'-—."g =.§'
<3 <3 <§-<§ <§,<£
wl el = e S
I & o e - S o S -5'—' g"
88 §5 §5 g% g5 §%
8o 82 23 83 28 &8

-

e




- Reactant. B-VII(1) IR .15 gmin NEK x ST

- 15.gm 46 TEA - ' 21ng\ater A

9.0 gm 50 (1) React ant B— VI | ?alrﬁkp ne/ mal ei c anhydri de. copol yner —

comercially avail able as "SMA300 3 a nunber . average nol ecul ar -

-weight of 11A Reparativeh f6rh saslé-dp ofsoipe bf thé campbsitiond, aamstbyrraia:a:/lombmrmsa\m dede :

ratio of TRis mrl(lsm“e‘aﬂ'nb#té"gﬁ'a%|"§Fs°ﬂPh'e cp@mttaam {50%hesolidst: %EF tef' Bbr .as
reactor

‘sol uti ongrge df"h?'&ﬂ'ﬂ'dﬁ'!”ét PO o a‘ihe
react i gn Bl %’fentsriﬁ;‘rﬁ ‘NEE.? dsti %EEP" gﬁ% ﬁroawé'ﬂ er ]

‘The m xt urf&uw&d Wasilsed RF 1 g&Miridtel 1582 Hsbﬂbngbwmofpﬁd’s Rﬂaotpa:nt
B- WV rmlves:uhsewéracbréponetted V\ater vvas added and the mxture was

Then (e R e R gw&%é&%ﬁé‘“ A

|
_ bulmyprecrprtates when the acetone is stnpp 2 hr of Reactant B-VH in acetone, a dispersion
' 72 7 D|VEAould not be made. When we switched the solvent to MEK, 8wktat dispersion resulted, but this became

141. 6 65 grainy whe@thgsolvesmwnempﬁélquevm doublied thegmayrit o CO{O&QG'e’éﬂﬁiveergﬂéfr@! on

cont ai ni H@P nic so cast at 0. 127 nm % Wﬁ& RUdeafle S S
pl ate. '5”39.1 B not o ié)iﬁ' E °”Z§et Aty ﬂTu9§§a/th I:fl kiR VRS
t hen subjhg&bsdbit @hataser ldmh Iidited llan&IuIeOHJr&E S dinceidd aea(caﬁt B-VIC Bisgsiaye fpodrie) :

~(stri ppedispérsibilitg ahanC 16 @hw Bedclant BVi | (7 tsheeneg14 000 e an infarcthedthe Bidditigual ght
percent . hﬁdrophobnprmmﬂea@m?w&ﬂ%wp fég%g Plsw'eatuwwht%etpeteara"\stﬂﬁ?ﬂs

was ca%® s&rlfacmntlcagaprl eelgtum rcgr)\ avag?ad spacubq S|t air dried to a

cel ar, gloRsNaht A-RiReBAFHIRLICcomBinatd -0l -ow ng react ion mxture was formed:

10 React ant safisfadtdry dispersions were made from composiiéhsgradired rb@Reactint A-Xl and 5, 10, and 20 -

B 12 m 15 phr of Reactant B-l. A large batch of tig28tpbrwroduct from which acetone had been stripped had apH p f

. 25 8.3, viscosity of 60 mPa - s (cP) @27.4% ReactantB- B(s ahrlﬁ ngwrl’értwﬁglze (évggpteaderta%e f or m
0.9 estePb‘dV‘B‘ﬁﬂﬂ"‘b%ﬁemﬁgg%tf'gﬁtf'c Eeiniqye) w?:sute By"-hed |ng for about 4520 min.
at [err](reflux). Then; the m xture was quenched w th 9.0 grdns of water to
‘forma varnish. At this point the follow ng amounts of rraterlals had. been

used: ¥#quival ent of water . 0.525 .-,

Equi val ent of anhydride - o 0. 05 Rati o vvater/anhy_drr de

10 'The varni sh was | et down W|th mxture of: 30 Solvent B

58.9 gm DVEA - o 8. 2- gm36
[err] ss ~©235.7 gm Det ai |.ed procedure Iha -
3-neck round bottomflask equi pped with a stirrer; dr oppi ng funnel and
_refI ux condenser vas charged: 40 1) A solution of 60 gm Reactant A-TI1l

|n 300 gm acetone. 2) ‘A sol uti-on of 12 gm Reactant B-1 in 12 gm acetone 3)
refloux 1. 6 gm of TEA was added AT o _ . SN

45

55




The mixture ‘so formed was hel d at

React ant B-1 -had been 45

clear film 50 Exarrple 31

A pf

26, 27 and 28 was carried out

Mat eri al

reflux until

oGgdure simltar tothat shown
Mt% the gol'lgwing formul ation:
~( gr &s) '.’Reactant A—IX(l)

about 0. 9 ester .groups pé
formed. A 25.gmportion of “warm [err]
produced was 'di spersed by addi.ng
Sol vent B, 0.7 granms of DMEA and
formed was cast at 0.127.mm (5 nmils) on a glass plate.

t ng a sol ution. of
\% W(éa‘i\et er. ‘The water - di spersion so

ft air.dried to-a-

. varni.
5 gram; of

i n Exanpl es
Amount '

: E ;
100, MEK - ,:'*.8;'2 3300”6 €. .3 3
Reabtant B- VI ey 855 >R 8 E-®
6.0 1) Reactant A-IXis goéo} pol ytwes Sof BEwt B/ nyl chi o of Bde, 23 Wt . % vi nyl
acetate and 6 wt.% vinyl galgohpEp& & ha§ ng a reinbes aviage nol ecul ar
wei ght of about 23, 000. #%%.. D 313E 804§,¥he-§,r?act ant$ wege:"’dl 8ol ved in the"
MEK, charged to a reacti gn%/gséﬁ(a@ aa0s h@Eedot&) reflug at ﬂzﬂ)ogg?[err] The
TEA was charged and the Eeggtd )|§' '+§urebsowfs)rm 1 %as B dg’;\% [err]for
about one hour until abo§3E. 2 |SESG§orP@psSner Reacgant 355 Vi § gnol ecul e had
ned. The varnish so prodic®d s fdrther “treated as folio 5 To 25 gm
of the varnish-was added: iﬁgﬂ of Solvent 1 gmof DMEA 5 gm of -Water 10 The
water was added sl ow ¥ w thiFagiltation. ,W1en S g8 of wat ek hade been added
t he varni sh becane haay I\E'it_g:tme partd,all di’lait: edBvarsi sh avas
transferred to ~ ultg On%.@&’gltailon device .and with the devi'ce operating
at full .power, 20, gm &f wafler™ Jere ad to produce an-aqueous’ di.spersion.

. The dispe'rsion was caSt en glags at O. 127 mn(5 wet mls) Th dlsper5|on
air _dried to a clear Iosess_sfgl m 15 Ex W% 32 Jhre gou%dl sper si ons
ot his invention (D| gpemg_g/,oB and &) Wére ;Eod | ows:
~Di spersion A 20 ;heg%lﬁl ®Wing reaction mxture- Wa_s_f_or r_r_e_d_ ~ Amount.
~Materi al _ -...g (grans) J . 25
“React ant A- X( 1) 3 SR 50 React ant. B-1

- 10 Acetone - 8|8 8 28 3®WTEAR N §

. 1.3 A terpol- yrrer of 28§ W . % ryI chloride, 6 wt%vinylacetate and.” 14 wt . /

- vinyl al cohol havi nﬁ § nunber 4verage nol ecul ar wei ght of about 23,000. 35

j_';;The reaction mxturcﬁ%as rg&fed to form1. 2 ‘ester grou per Reactant B- |

: nol ecul e by heati ng.‘.'tEe r&'ﬁg qQn m xture for about 45 m nut-es -at .

i [err](reflux). The tfje raea%n qre.was. qu@nchgd byp addng 20 ®ans of water
and heating at: [err]far un%_:_m The aFmts of materi‘als used up to this
IO0| nt vere P § | “fg.% L _

- . _ T e g.' A e .

§ s § £ e & . g £ £ &g

5 BEu|E ‘g . E B E E E
-5 &%E|8 8 & 8- 8 8 8

% e LT .
B e e e
e

- {Extent of -
.. reaction -ester/. " -
_.-groups ‘Reactant. .

_ B molecule - -

08 . .

14
20 phr Reactant B-l e T

15

(AR
.12

2.5 phr Reactant B ¢ - i

-
..
K

-5 phr Reactant B-l' =
“ 10 phr Reactant B | .

o Reactantx 'j.': i

.10_phr-Reactant B .~ .

20 phr-Reactant B .. . .
" Reactant Xt 0w

'-.'R'_'éat'z'ftagt;;)(i'*'- T

R 4
=3
8
. Ea_
.. Q
o~
SO VR s 5 doningi £ e A e T s e sl

72]
o
[ -2

" Reactant.IX ~ ..

"..20. phr- Reactant B




¥-equi val ent t c_) Eqw vaI ent of water. - . 5 Eqw vaI ent’ of anhydr| dg o
1-0.042- 45 ' Rati o wat er./-anhydr i de - 9 e
Then 54. 3 gram; of Sol vent B was added a soI ution of 5.4 ins of Ay |

1-217.0 grans of water was added and Qni‘ﬁ 4 he acetone was volatili zed to
{ produc  ap RAHEAUSXHERRAY Bi int{idiaper si on A) 50 Dispersi.on B Th| s
i di sperS| on \iespifrtodiac ¢t the hvdrmtlaribamnhérwaasmﬂabohqt §¢ftYﬁd:A°° SP ’ﬁ'a't‘s S
54 We@fma_:?s |ugiae either Solvent B or Jpjvent G, als igthe jhig émghg on C
) er

Tﬁfm*fﬁ'aﬁgﬁ?iv pi{@e% Y 4 tgg’e %f;ﬁ '"f‘?e‘?é' . '" these OF sacnh iR s.tnene

: except T h@iscdired N6w ARD eHah ind@sokUst 4.3 0 131 8
- Exarpz)l e 33 AAlafgeaﬁfhme 2epInﬂpl-anctMsmladaanehwmnlsmp&dmnﬂ%somanw %MIS@?ltW\/as

carried owas @ mRat $ (P¥ @1id| Ramiclecsize Jad i (14§ A5
Amount Mategl al . AiReactant B and Reactant X/Resctant 81278) Reactant A-XI(1)in

175 aceto ng In contrast to the excellent dispersions possibl th&Rd36E 1AX) Reddtidns iIlind IX, which also
15 acet 0N@ontain:hydroxyl in the form of vinyl alcohol, gavel fessTsatsfactory results when madeg in acetone. With .

;2.0 15 A beth pbihgsexases thmuisios hadrmydrgindl istabilitd @nd septiegwithip rvg;’-k apstangding syFRemg
bWt . % of hgfpeesé’&"f?)r"ﬂﬁyIth%@F%?Fsat"e”ﬁ‘ieRf?H‘l{j‘dé'%Wﬁ'@Y' SARyL ke FHPERIrLRotist Wik of
abou 12 %0 Yhe sol uti ons of Reactant A-Xi in the anounts of acetor

I ndicat ed e 28 GAEhIRY R RRAbRE ko Bsperdibiity he 20 - anounts of acetone indicated
above wer e chaia)gdases) accompesitiondormed by @btedfpidg hteatyécdx\tl orqueé bfumwmbogw rewith

irEA mas{oaq_tg@dg%%ﬁgc@m%gfa}%eﬂmmbkt g;g‘"sﬁzfaév st‘ ﬁzgﬁga rtEldtl vgels a
jlerr]unt | g ﬁg&ﬂ Q%
[ LG e ] e

[err]f Or @ARe t B-f, Ost r(w’vens&bﬁlzes rapndly aftar the moﬂ’bﬂ% watevdnyl disperdibitisy arfdnem ps

sol ut i on @bod. Simil&ty, the wateBlispersibility of compositions made with Reactant A- ugmm {OH]=2%/(5-20 o
30 2 phr Reactant B-| molecule) is not tmg gnsitive. With the Reactant A-{X/Reactant B-l composition, Tg/tfvgf Was.

e gfﬁ!’mmgx, 2’5;%" a% wiikdig }Eg ;@;’“ R oA daadlnd U mnaépm,

sanpl e of i uh,ed, e\l\ﬂére,mhibh mdé&ular
pl at e. TtheE‘gaﬁpnthreﬂud’eddfydmd/I tcﬁntalthns‘&)OpO d;d)hﬂan 1%} kequ-reTh@utubndml graupsafor R

subj ect aat @mub@mm d| sti I I at i on at 88 Pa 26 | nches of Hg
|or ganic s t 32 (33 ppjew %gfg %&ﬁ%’eﬂ@ﬂﬁﬁ urepfor
Ircent. A é’é‘t?ﬁ?'%g ot et Epefs' '’ fom(fosp"enrssuls'o d of W fotal solids
was cast Q@xdmple 89N (5 mls) wet on a gl ass pI ate It air dried to a glossy,
Cl ear fisd m Apeopiue Gilad @ that deschibestip Exanles 26) 7iad 28 wes dalviad outwithrthe fellowing -
Exanpl es 2@'1'"26“45?{!9'3 27 was carried out with the follow ng .for rrul at | on:
- Amount : Reactant ANl . - . .. 75.gm
7w . . inMEK o _1809m
RN . .Rea.c’(a'ntj B-Vii(‘) o 3 E 15 gm .“'
A . in MEK - _ o T gm
' 45 » TEA o .
L _ o .-2.1 gm
S
! _ _ Water . S ) _90 gm
50 o Reactant B-Vll is a styrene/malelc anhydnde copolymer commerclally available as SMA3000' :

having a number average molecular weight- of 1900, and an acid number of 275 and a
styrenelmalelc anhydrtde ratio of.3to 1.on a mole basis.

The reactants were charged to a reactor as solutlons in the amounts of MEK mdlcated above TEA was
ss added and the reaction mixture so formed were heated to reflux temperature (about 80°C). The mixture was-
held at reflux until about 0.8 ester groups per Reactant B-VIl molecule had formed. Water was added and
"the mixture was held one hour at a temperature that varied between 40—80°C to produce a varnish,
Then the following solution was added to 287.1 grams of the varnish with stlmng

60" | E . Solvent B - 727
- DMEA - o8

:_ Wat_e‘:..-"_, .' _ - . 1'41.'6 :




.Materlal R R (grams) 45 - Reactant A~

40.0 trace of TEA) To 12BA3 gm of the varnish was d&d¥ wi'th m xing 65:7 gm
.of - a 35% sold, dgaf lgﬂ%\g f&&fto fs?%.t.%fsrtgleyﬁrsugg% Rhabitbht Bl méteu.eul h&gn%g‘%ut a3

100 React ant- B— VI I (1) ' - - 20. 50
Acet one - ' ' 120 TEA- . -
1.6 Reactant B-VI1lis a nal eat ed pmymwuene resin haV| ng a nunber
aver-age nol ecuI ar weltg éﬂ 5 about 1150 and 1.7.anh

equi val ent | | e ’ l%ﬁ olv )f@igstatorhzgmmls 4
React ant s g8 ﬁd ss §ti # S POl i .it. 2 cﬂ%go%’tgal@’a (2 hds 0P itha o2

heat ed t Oorgatd wn,ehwmerteé wnas aa‘nteabfvaéhea @6.7 jweliyht pérdenvvas added and
m xt ur e was Aeingle af the sifibest disparsicrizg 8%.7% Stateolids was casiat 0-127 aiyp§mils) vaet else a'Pss -
gr obpé peblatRdhgif 4ritd B-afalan ¢iggsedM-e had fornmed. Then 10.gm water was . .

char ged mBR dhe. reaction mxture was held about 1 hour at a tenperature
of [err] ne o\g;ng GéacﬁJﬁanyﬁFd’lwmo&ﬁbdf or rred was m xed w h: 24.8 gm wat er
5.0 .gm’&ol vent B 65 - 0. 2gm of DMVEA 44

0131 804 using an uItras'EﬂQl’té"t(fe'lh ce descrl bed in E688M e 31 to produce an -
aqueous di spersion. The %ﬁgerél on was -cast at O. 1@ (5 mls) wet on a
glass plate and air ‘drie oaclear glossyfllm 3rrp|e 35 5 The
var ni shs of Exanpl e | -hasadeteae f 0l | owi ng “‘conposi ti on21Pghcent by wei ght Bl ock
copol yner corrp05|t|on 60-0 10 Solvent '(Sol vents B, acetone,

w . % valunaa%bvet(eﬂ vith Quekiched Wiik\0.0'tFarfe SYNate W J 8im H\Balrﬁl Aetms

about 15, i tluenfoltﬁltng;erhumrst of rﬁatermsultddcheemixsedSol vent B

26.0 20

DVEA -
.0 \Vater .  Equivalent of water - T 006 o°§60 0 25 was added
Wy th agitation. meglg,ﬁtgftaaﬁgdﬂagueous di speggson was cast -as a film.
on a glass plate. The filmair dried to a slightly hazy appearance and was
judged to be a tough fllllmmeddnﬂvqndel ngernai |l scrad@ching. Exanple 36 30

The- aqueous ﬁle v "e“rsl;sbvgsnle?t;oﬁwﬂp mlxttlrrgl ngt he fol | ow ng corrp03| ti.on: Percent

by wei copol yner conposition _
24. 0 So vent _ s°|vem3 . - 23. Qgijglnvent 8 and trace
acetone - Amine - R 0 (DVEA and trace of
- TEA) \Water =~ = ., DMEA__ e - - . b5l:@2 gm
E O HO S < % gm -
_ Detailed procedure “ ' - o
, In a 3-neck round bottom flask equlpped wrth a stlrrer, droppmg funnel and reﬂux condenser was-
. charged: e oL : R
" 40 1) ‘A solution of 60 gm Reactant A-lll in"300 gm acetone R T T T |

2) A solution of 12 gm Reactant B-l in 12 gm aeetone L] S LTy
3) At reflux 1.6 gm of TEA was added N o C .

: _The mixture so formed was held at reﬂux antil about 0.9 ester groups per Reactant B-I had been B
o 45 'formed
‘\,\// _ - A 25 gm portion of warm (50°C) varmsh so produced was dispersed by addmg with stlrrlng a solutlon
‘ of 5 grams of Solvent B, 0.7 grams of DMEA and 20 gm of water. The water dispersion so: formed was cast
at 0. 127 mm (5 mils) on a glass plate it air dried. to a clear fi Im

50 Example 3 : ' o
- . - A procedure slmllar to that shown in Examples 26 27 and 28 was carrted out wuth the followmg

formulat|on
o o , Amount
: o M_ateri'_al T L _ {grams) ..
55 '- : .:- :. . B - . . - - - - X
' ‘Reactant AX® - © - - S 00
®© - ' . ReactamtBW - . 20
A . 60 e
. ™ Reactant A-IX is terpolymer of 91 wt% vmyl chlonde, 3 wt.% vinyl acetate and 6wt % vmyl alcohol
Lo 68 havmg a number average molecular werght of about 23 000 ’ . oo

ey
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45 100 0. The foll owr ng coatr ng forrrulatrons wer e prepared usr ng the alf &O)

‘drspersron -50 AN

{For mul ati ons (gram;) A B o 131C80% D . "E Di spersr on of -
0.%

Ex. | (24% NV)* 50.0 . 50.0 ~ - 50.0 55
1" NeoRez RO4Bhereac agtp%em,drssolved in the MEK charged to a rgaction Messel and lpeated to reflux at about
| NeoRez and the reaction mixture so form{ 1 was held at 77°C for about one hour r‘asntré

77 -n‘E
18.2 60 53" ,Zhagn‘ﬁi Reﬁ‘ﬁf’}zg Z’-:t'tT 't%f,utf'fﬁﬁf e"r? s- **"NeoRe" resins are
fwat er bos‘ ne dr&p@bﬁlan& rmsrrﬁsshaiaede astoners.;j Fornmulations A, B, C, D and
E were cast on steel "0 Panels' to yiel d dry fiil m t hi ckness of about 0. 0229
fmm (079 mils). All- treated panels \A; 110 m nutes at 1 [err(300F).
r

Forward i npact values were 65 dete 'ihe treated panels in
accordapce W th ASM 2744 with resu ts as tolll ons: 45 0 131 804 Panel
treat ed Wi t hThe water wasiddded dlowlpwitiesgitation\lhents ] vater had been agidéd, the (arnish Ipgarhé A

i6.9 (1 2) hezyoNext.hg partiall diluted varnish was transferred.tp 4 ujt nicCagitation deviee and with the g
;1 5 ( 160) gfﬂce operating at full power, 20 gm of water were add'_ to produce an aqueous dlspersug- ghe 2).

‘E ispersion was cas%orbgl?sﬁ gs 0. ]%jll mrﬁ et m s). ThF. a Ss%ersrr]tbn ir dr;[ed tel_g c’ﬁaorgrbnjf | ons
‘A, C, and Ekari®é 82 appl ied by wire wound rod t gdol y(ethyl ene terephthal ate) -
filmto yi el Threl squpous dispersiohenef Ihis drfvertion URisiBrsi@5 Ankhad CP werie| psgducefibas follows:

-f or nul atrﬁjr Were drred two minutes at [err] [drr] Adhesion of the. treated
film SPRER reE& 1 ehadi @R g};ng%t est (ASTM D-3359) with the .
foIIowrngresuIts Fiimtreated t 610 test.formulation
rating A Fair (al out 1/3 of film}25  Amount :
jremov d ‘under tape) C Material Very good (I esslaramgh 20% [err] rem)ved )
30 E ry good |l ess than 20%

Reactant A-X™
|I\.mrer§f)ved) For mul ati ons °}f 6 and E were prepare as inks by bl ending
4.2 of "Tint-Ayd" VE-222ReactanpBinal o bl ue pi gmdnt di spersion, into
formulations A, C, and E, respectively. he inks were cast on al umi num foil

and on 35 plasticized vi#p#one | mto about 0.045 nm @92 nils) dry film The. -

inks wdfe forced dried o mnute at [err] Adhesion was tested by the-
' Scotch. Tape" #610 test. The results were as flol | ows:” #610 test Ink from 40
formul ati on ™ A terpolymer b 80yt.% Vihychloride, 6 wt% vinyl § etdtk @nd. T withs fvidyil alo@hol having a

No | oss -of  adhmsibenaverage molesB@owdiaht of alfoub@hdijon B - No | oss of adhesion
10%

| 08 of ﬂgheschon mlxare was reacted to form 1.2 ester grou 3 per Reactant B-l molecule by heatmg the -
reactlon mixture for about 45 minutes at 60°C (reflux). Theq the reaction was quenched by adding 9.0
grams of water and heating at 60°C for one hour. The amo? ts of materials used up to this point were

: equuvalent to: : : B : . ) :

o quivalen_t of water o 05 | bt
_Equivalent o'f'anhydride o | ._0.042
e L Ratio water/anhydride | 119
L\// Then-54 3 grams of Solvent B was added, a solution of 5.4 i ims of DMEA in 217.0 grams .cif water was -
added and most of the acetone was volatlllzed to produc

BN aqueous dispersion (Dispersion A).

" 50 Dnsperslon B
: ~  This dlspersmn was produced in the same manner as Dlsﬂ rsion A, except that 54.3 grams of SolventC
was - used in lieu of Solvent B. .

. Dispersion C . ) ’ .
55 - This dispersion-was produced in the same manner as Drsi wsion A, except that one half the amount of -
DMEA was used.




c - . E No Ioss qf adhe5| on L 20%Ioss of adhe5| on 50 55 so @
‘ 0 131 804 Exarrpl e 37 The: aqueous d| spersion of Exanple | was bl end T

wi th several -different- acrylic and yin I Lacrylic latexes and a phenolic
resin waterborne dispersion as foll8 04" | L

~Anount s xample: 33 Appear ance of (grams) : dry filmi(#) A
B A procedure snm;laer ith shown in EXYMPRRUS, 55 5 RS e Rambd BUtaiRl e #ollé\%ﬁg/o

,soI i ds)  formulatidhZ. 5 6 Acrylic latex(*) UCAR-4510 (42% o
1 11.9 23.9 .C ear - .. O ear- 15 UCAR- 4550 (45% : 11.1
22.2% % dear Oear. UCAR-4620 (45% ;“':'a‘::g)‘ 11.1  22.2

Ol e’ _ Cl ear 20 UCAR- 430 (48%) g . 10. 4 20. 8

- Cl ear d ear UCARRE&&n(E&% : - 8.76 17. 2 Sl.

| Haze Mod. Haze UCAR- 5@dtor(e559%) - : '9 1 = 2008.2 "St.. Haze

. Mbd. Hd%e 25 UCAR-508 5%0@ ' ' § 8 SI. Haze

S, Haze UCAR-515 (530) RedctantBlin 9. 4 . 18, 8}5 . Sl Haze - Si.

' Haze 30  UCAR 51888 = - " 10.0™ 7 20.0 - St. Haze:

. Sl. Haze UCAR-4358 (45% TEA C11.1 . 22.220 Sl. Haze I\/bd

- Haze UCAR Phenoi ¢ di spersi on. as . . - BKUA— 2370 (44% .4

' 22.8 a® terpolymer of 6 vunylbg’l \? mg |tﬁ?§nqq.rv%pwgrex\1 g?@kacylety "

- denot es sl ight avingy 2 npmger VERBY TSRO S8 ° AR Phe above bl ends were

b case on gl asthetsBlubidnelofl Rade@kE A-R A 2RLaniduinis dfee&armul.adﬂfeu abdve Ehi RECRAES- inAhd er
i an ai r zdr pmeuritsxd atona IndigstePddove wind ahsrged toe réactianmesss pad Heated ® reflux elsbut®cCITEABOD

L mi nut es  aMas gddied any the fepsting wesefxmdwea heated a¢ |ikaut §OC witif abotclst gstes groupsRet ed

1 Re
| above. AT %&ﬁaﬁgﬁ% gﬂg&‘t‘d PAE b li2h L LRI Bl R (I RIRS Bt

scr
: c‘hﬁ?gedsto a reaction vesse React ant ‘A-1 216.5 grans 50 _
i Acet one 272.0 grarr§o|V91tGr : 11.5 gr ansdsReact ant -1 (43.3

. about 60C. 55. Then 3.1 gmof TEA was charged and t m xture was held at
E refl ux ghor 75 mi nutes: Tlmay a mxture of 399 gm wefsel, 40 gm Sol vent B and
f 11 gm dimet hyl et hanol ani ne was” added slowy with agi. tat Ion. The m xt ure ]
- was t hen wsm @caoae g'raeaetfeelvwestsmr@ qn@q eﬂé;wrszm

i having a 4 o Eetc‘ﬁ'n‘i dlats ?‘Tte" x E,( E.:ct‘;@o %"fj':‘d- gns. S
: the aqyYF OlYgiy, kﬁﬁ-ﬁf% ld%'@i ﬁﬁc‘téﬁ‘e %ﬁ%ve bl&‘gf ersuon so
‘{ resi st ant pioduded of 14%916&&3& svﬁ@éaﬁi(ﬂ Vﬂﬂr(Smlls) wet maglass plate ltalrdned teaglossv, clear

grans) was dissol ved i nbﬂ‘%sm ution and the m xtur% brought to reflux,
b

film.
o Example 34 . '
- 40 - A prooedure simllar to. that shown in Examples 25 26 ind 27 was carrleq out with, the followmg
formulation: : e
| R R S A__rinount- .
_ o © ¢ Material ~ - - L {(grams) - -
'\_w,/ - B : " Reactant A-l o 100
' Reactant B-VII™ a0
s . - g o Acetone o R 1200
| - TEA . e B ¥
- ) Reactant B-VIll is a maleeted' polybutadiene resin hs fing a nember average molecular weight of
55 'abeut 1150 and 1.7 anhydride equi_valentslmol_ecule It is commercially available as “BN-1015".

. The Reactants were dissolved in the acetone, chargei to 'a reaction vessel, and heated to reflux _
_temperature of about 60°C. The TEA was added and the mi; :ure was ‘held at refiux for about 58 minutes,

60 the reaction. mixture was held -about 1 hour at a ‘temper ture of 60°c
Then 30 gm of the varmsh 80 formed was mlxed w he )

248 gm water .- :
o =1 . 50gmSolventB
o Lo 0.2_ gm.of DMEA

CCas

until about 0.3 ester groups ‘per Reactant B-VIIi molecule hac formed. Then 10gm: water was charged and : .'.-_: .




B arrpl e 39 37.5 grans of a wat er-reducr bl e al kyd resr n. havr ng 75% solr-
_'él:Werght in a mxture of "Solvent B and butanol, an acid val ue. of 37; 2
fper I (gallon) of 1.02 kg (8.56 Ibs), and a Gardner-Holt Vi scosMy of S g

165 [comrer cially sol d under the ddl;r’lghaaoqn "Kel'sol '3909"] was thor oughly s
m xed Whi | gindfh BrfdbAeviRE d%cr%eéu@é ple 3130 Qgré,l gﬂ%@ggﬁeégd II'PH d?d}er%fcor(l was kyd .

1 ammoni um feysTa0 8h Hemmiems anikfl plEt@%H léd]t biEdr
4 Enul sion"). Then 21 grans of the var ni sh of Exarrple 1 Were mxed vvlth -28. 5

fgrams of 5"92“!!5%3% uequs sol ution of ammoni um hydroxide, to provide a = .
uni form erruls'leo‘l”i"TSh\PérEﬁ?'E’l‘le Efth 0 fpllewing pamposit R0y Enmulsi oq and. the Varni sh

tas a'0.127 nm (5 ml) (wet) . filmon a gl ass plate' . dtodry, it

{ formed ? ‘dry filmfaster BtOHawpph@erquﬂEqml sion al oneﬁOOExarrpl e 40 37.5
‘grams of a water-reduci bgeIV g ns havi ng: 75% sol ds by weight ina -

m'xture of Solvent B 10 %ﬂ a‘gﬁmﬁcr d val ue of ‘37 ‘a weight per | .

g(gallon) of 1.02 kg (8.56 | and a Gar dner - Hol t Vi scosHy of Z5+ :
é [comrer ci al l'5013&3 dmtoﬁaﬂevarm#tetvaseed mdth imining ‘882 Igaif a BO&Blilis sotusiont 6T tedpudyey of
mi xed WP 3% '051!6- het. %awvllasﬁateﬁn%m Hp apid hidnora moleduler weightiofiabioply 70
parts by

fthe mxture Was mxed hogpaspgously, 58.5 grams of a 2% aqueoussol uti-on
{ of amonji um hydroxi de were added with continuous -agitation, resulti ng in a
I'hompgerf@ous enul si on. VWABMEA5 - .2~ 0.127 mm (5-mi | ). (wet 8. i Imof- this

Yenul sion was applied on aglass plate and allowed to dr it forned a dry’
jfilmfaster than a contr Ikydresm emul sion: prepaf®f in a sinmlar
1manner..except that it ‘contained.no.varnish.: Exanpl e 4§50:bo To a 500 cc

ir tacti @R flask fitted wth heati-ng mantle, agrtator reflux condenser, .and
ft het mcouﬁ%}ﬁqﬂ@l @MY]‘A(FW%MW%@Q&N asiieqys 46D siasl was ceshasfilRonie Glasstplate. The | n
{cycl ohexalGHE dpdtoaniah WWPIE?'@H?W%’&EW&H': 'B1eh fitm rated! py fingpradilsospiclige-t he
JReact ant BgaMipld 3¢V th heat and ‘agitation, 3.0 gm TEA wer e. added and

lagit at son comeiagueads aitspeﬂé’m{arsx}nt.ﬂérzaéwfmrfaro% Niofpésition: The prioduct was

was continued for 4 hours at 60C at ‘which poi nt vac;hlgmcﬁﬂtstl | lati on 25 was
Jused to' renpve 14 gmof distillate (to strip‘résidy ér) “Anal ysi s
gshowed 3% hat - t he anhydri- dg,oékeabgl,lymascoﬁ.z%n{oneasur ed as agigd) and that 9% of
{t he ‘aci-d groups had esterifled (0.8 ester.groups per Reactant B- VI | .
nol ecul e) . . The var ni sh- s§°l¥ﬁﬂbduced was stabl e for over2sfi ve nonths. at- room.
{tenperature. Sunmary- 30 React ant A—IX ' .

100 Rea&: fant B-VI| Solvent B and trace acetone 2 0 TEA. o
{6 35 Ccycl ohexanone CKine 566 ReaQtor On ‘trssn”e @
{82-[err]mns. . ' (DMEA ahg thage efrTELNlenchant g s

‘Est'er groups per reactant A-IX nol ecule ..3.6 Ester croups per react ant
JB—VII gplecule- 0.8 45 T M8 var ni sh was - tested as an |€ﬁﬁroved i'ron oxi'de.
Hpi gment di spersant for nagnetic ‘recording tape. The vappi sh was bl ended in
leqda) anounts %Ol i ds basis) with Reactant -A-I X and tested agai nst React ant
IA-1X for gl d%e Tellewing cpating farmplatiens wpre otebarrd-peihy Rifie @haye cﬁsnwseh kyl phenol

et hoxylat e phosphate surfactant) in.the fornmula 91”|a ne( results showed -
srgnrfrcantly i mproved ‘gl oss Wi th thew Y &?ﬁ i ﬁas also 50 .
fested in a fornul ation containi ng both React arg . IX agd " Estrane 57@L"  (a
conmonl y used pol yur et hane corrpo t of—ragreti ape—B++ -
_The fogpul ati DisRersing atiEx 1i2Ack NV cycl ohe?%t?rone) 00 U600 500 . 800

“NeoRez® R9A3™** (27% NV)* = = . — T 14 c222 0 = o

' "NeoRez° R960"**(33% NV)* - s - = = 36 182

60 o *“NV" denotes non-volatlle components co : -
**"NeoRezO' resins are. waterborne dlsperslons of uretl- ne elastomers

= Formulatrons A, B,C,D and E were cast on steel "Q Panels to yleld dry f' lm thrckness of about 0. 0229 ’
S mm (0.9 mils). All treated panels were baked 10 minutes at 1.9°C-(300°F). Forward impact: values were
- 6. determmed on the treated panels in accordance wrth ASM 12744 wrth results as follows

{ EMN_si on were m xed t horoughl y. When the mixture of: f ,0Ns was applied’s o

8"al kyd resin-and 30 parts by weight of varnish. After . -

.quenched with 4.3 gmwater (10 tines the anhydr i de equival ents) and heating

ns) o



contai ned: 100 gms ganma ferr| c oxide ("P Ferrox 2228- HC) 20 gm;' A
pol yner(s) and 0.0:2% "GAFAC RE- 160". The resul ts were as foI I ows: 60.
I

48 . 0 131 804 d oss, %React ant - - ' "Est ane A-

5701"/ 5 : - 0131804 hydr ol yzed :

var ni sh/ Amount S Rea(i\"gr%mreated with B- VllrJu act values ' - React ant .

react ant of . : A1 X formutation (197 1# cmy | (insibs)* | X/ varni;sh

A-1 X GAFAC - (contro-l—-)————éee-m-lee-l—)——-————(lll . :

(212/1 10 - 2% A .1000 6.9 {j2) {(control) S 103

1% -° 30-50 B3 14 38 N ~ 90 0.5%

-~ 95 15 0.0% - 20-30 -

90 90 #Weight ratd o 20 Exanpl @1421eb) st abl e aqueous

di spersi on was prepared W|th the followi ng materials and procedure: Anount-

Mat er i & D (grams) 25RdRtant A-1X '

75 MEK : : 225 -

Reactant B-1I- £ 15 TEA%Q 28 '

2.0 A'reaction mxture cORighésniaige bdseinmb!ewe mat eri al s 'was heat ed for one

hour até ref| ux err at. V\:hl ch 0| nt r - var ni slh ccl)nt ai ni n c:glht I on

havi .ng 1%%?# ‘;% 9% ‘HEV :I fmfh@:?'&.@era 1] jnt§vo mmutes}gﬁzrtljg 0°F).

varni sh VgupesidA dﬁmﬁg ie%y cﬁﬂp% A ok fet!(ASTM D-3359) with the following

(gramns) .resbis. vent A ..... 35 Water .

235 4520 = DIVEA - 4 The

MEK and some of the wat er \fé'i"é’qa@#er by vac @i Eﬁs'stl |lation to yield an

aqueous di spersion with the f?ﬂ"f"&W hg properti d®Mso | . | 1
ol Lds cont ent A 36. (e V4I 96t073 bt/fitm '

7  mPa& s (cP) pH remov d under tape).4 55 The di sper5| on

dried to a clear, glossy film 60 65
C Very ¢ pod (Iess than

20% ' Im removed.)

- 30 E Very i100d less than !
S - 20% |Im removed)

Formulatlons A, C, and E were prepared as inks by blendir 3 4.2 of “Ti mt-Ayd" WE-2228 a pthalo blue
pigment dispersion, into formulations A, C, and E, respectively. The inks were cast.on aluminum foil and on
35 plasticized vinyl fi Im to about 0.005 mnh (0.2 mils) dry film. The inks were forced dried one minute at 90°C

Adhesion was tested. by the “Scotch Tape” #610 test. The results were as follows:
C : "#610 1 st
e ink from : - — - — : —
- 40 - formulation oo, Vinyl film e s 7 Aluminium foll
A No loss of adhesion " >50% loss of adhesion
B . NG loss of adhesion - .. 10% loss of adhesion
* s T T . . . :
1\\// : C ~_No.loss of -adhesion - 20% loss of adhesion
.. 80
" 55
60
"'ss_ _ |

L4

O L e A IR 5 g 1t St A 2



49 0 131 804 Exarrpl e 43 An aqueous drspersr on was prepar ed as foI I ows Lo
{Reaction mixture Conponent . Amount React ant A-X\’ g
i60 0 g. Reactant B—I R . 0 g. to Acet-one :
£200. 0- g. - TEA - ; o 0131 804 159 15 - A sol ution o
{React ant Axafpisfl Reactant B-1n in acetone was charged to.a flask and
{brought to refel aqMedualdizpérsiad ) Examiple | ad bbadeal witht sevars! . diftbebnel acylid ahén@inyiessti¢. on
imi xt ur e wdatexapefl aphenofiq [erin fwaterbomeydisngtSion| asfellowst o generate a varni sh
fcont ai ning a conposi tion havi ng about 0 95 ne!.;ster gr oupi ance act ant B-1
mol ecul e. The reaction m xture was cool e@,inqg,about [erer% ‘(‘ sol ution
conpx¥si ng Solvent B (30.0 g.), DVEAI-3d g)-—and-vater ( g was
ladded slowy W|th stlrrlng A saaneA)f theﬁjlluted« reactroanxture was
icast on 20 gl esa Ie air drietto a crear—tm—Themr—ttedi | uted .
;reactlon m- Xt uig E ‘%E d to vagyumdiggillation to renove essentially
“all of the acetone e resul t ant aqueous di spersion had a sol+ds content
.of about 29% bycmiid gtek(*) A 0. 127 nm (5 m|) wet filmwas cast on glass. The
Film watss ai r driWAREgI0/KEEH a tough 9 m j288ged Bgarf i nger @edrl scratching.
‘Reactant A-XV i d | ymer of out wei g % Vi nyI chI oride, 6
wei ght % vi nyl Z{:&pﬂgﬁ &‘1"1’8)025 wei ghﬁb'% Vi %8 al cg'tﬁ and 1°%%;i ght % nal ei c
racid, having a ruomsasz0aMs%pge nol ecuisar weizght of cahout 23,60%. Cains 30 -
!1. A process for epari wat er - di spersi bl e, bl ock copolymer coating -
jconmposi¥i ons, ‘g‘ﬁ ‘d%’g)s conpri se4 (1) 2081 ni nle¥ reacti ©merni xture
:corrprising(i) | spersiblegdfil mtormng, gani c I r having -
an average of at %%&% dsﬂ"?ee hydroxylas]grounlzgper h I'g{é’ur e (Wgé)el'lygégfter
| fe red to as "URARSDRISB%A' ), 35 (ii)e1an ongani c SIOHyREr, OMbB&rHakh1an an

| er8- mal ei ¢ anhydri de copol yner, which has an average of at |east two
car boxylic aci d Uiy 18%) gr oups per %ol ecdP8 andSwHpeeh, afPleMaRydrol ysis
and neutralizat ijgArShs ?3%%5 east some g@f, the 1§ghydrgpﬁazqroupss|W|_|yg a base, is .
di spersible-in water, (hererinafter referred to as a "Reactant B"), and
(1i1) e ‘esteri fUcARBIDISOBAL al yst; (290.0r actdag hySk dxg¢l gr oSipdazef React ant
1A and anhydride groups of Reactant B to formester groups 40 .and carboxy
{groups, such reawé‘ﬁ %@ Ry conduct et o t B&2ext efit gI“F@cessa?"? "tH3%%r oduce a
{filmformng conpuani dnbidic %Be?s‘ibn after neutralization of at |east some of
jt he carssoxy ‘gr olgxsAwBIoh(4e%base, is ditspersiz2BBe i nCiaarpr i mar i Hagy aqueous.
-{medi um havi.ng a pH over 5; a d (3 control I ing said reaction to prevent

|gel ation of the. f&’gﬂﬁé‘?‘%’é& aFrm@cS’anS %%n sai d reacti-on mixture water

{or a I ow.nol'ecul’ar~weig {3 ni ng oné or two groups
jreactiwe W tﬂe450veseh&maardn%esgbwrasboao oﬁs%@@@%ﬁ»@ﬁﬁ@hﬁk@@k AfbrGda m'1
wher-ei n' t dey pégiad bf ahoun 2 ininutes, ghes tiims overeafons duiiad alb go,,m-mels\aewc Al tjjmsavemter ,
{sol ubl e dP’ﬁ“R;ﬁd fR"e?'Uﬁ‘eW"hmu'Esh'@P?ﬂeSGB%\te fbh filgngi fef"éfdr?ﬂwlft'mbwat wergjresisgAnt/ tod | n
sai d - sof vaPgeY sFBEMM% varni sh. 3. A process. as claimed in one or both of
the cl gk Mexdmple ¥1€r €i-n Reactant Ais a vinyl chloride/vinyl 50 '
aggpat e/ hydraxylatdaydf thecfoliowibg materiflo Wysretardad \to Iag'e&tldr{)veihmut 6 carbons in the
hydr oxyal kyl noiety. 4. A process as clained in one of nore of .the clains
1-3 wherein Reactant B is a styrBffSieReAdi c28SI8/PS de copol ymer. 5. A
|procesg,as clainmed in claim2 wh t he solvent; e.g. acetone, is -
parti aI§‘I’y stripped fromthe var nrﬂéeﬁ&ngnd exg{rgﬁd&é’g’ for a m)noal kyl gl ycol '
et her . havi ng lto about ‘6 car bonWaten t he- aI1I1§5Igrtrma ety, e. g -

Lo ‘Reactant B-1 (43 3 grams) was. dissolved in'the solution and the mixture brought to requx, about 60°C
; 55 Then 3.1.gm of TEA was charged and the mixture was held at reflux for 76 minutes. Then, a mixture of 399
_.gm water, 40 gm Solvent B and 11 gm dimethylethanolamine was added slowly with agitation. The mixture
~ was then stripped at reduced pressure to produce an aqueous dlsperslon havmg a final non-volatrle
" content of 43% by weight.
. When cast on glass, the aqueous dlsperslon air dried to form-a clear ooatlng that was reslstant to :
60 _fi ngernall scratchmg . : ) ’

" Example 39 : : ' ' '
©°  37.5grams of a water-reducible alkyd resin havmg 75% sollds by welght ina mlxture of Solvent B and
.. butanol, an acid value of 37, a weight per I (gallon) of 1.02 kg (8.56 Ibs), and a Gardner-Holt viscosity of Z5+
65 [commercially sold under the deslgnatron “Kelsol 3909”] was thoroughly mixed while 30. 0 grams of a2 5% -

a7




55 rmnobutyl et her. of et hyI ene’ gI ycoI 6 A process as ¢l ar rred Fn cI ai g §
in one’ or nmore of the clains 1-5 wherein the catalyst is atrial kyl am ¢
havi ng ‘1 to-about 4 carbons in the al k{ npiety. 7. A process as clai mey
claim 2 wherein the bl ock cbpolyrrep & ] rﬁ% is contacted with an aqueous
sol ution é&QJUu@%&IbtiBQ o@ahﬁéﬁium%groxrdé Weie bl WARW [Tl a BRfbrA RmAlsBA M Alkyd

solvent, Enusion2))TRenky VoE thle vErhise bf ﬁgmprbaWeragmiedm Blrands oF @258 @ukdust he
al kyl m)rseluyon 8f arﬁm lwuetvdroade 0b @ravisd 4 pnibrmiemulBiont{tfasnish Ervdsien|l dibe Alkyd

di dmnyision guigian weredpixadishaso han b fpanenspes applied
nexanet hala gzl %’“ﬁ’& 8 Oh R PR ECETL s A GHE S TR 5P 091 PR
e

cl ai'\w® 1- 8 V\/nerer n reaction is controlled to prevent gel ation by
i ncor por examgleidd t he reaction m xture a | ow nol ecul ar wei ght organic: -
conmpound ha®#l-h aaseeawweeqyp-are alkyd ghos mmar@‘é@t@#dstmml@ mar@ eqf1§°' Bt er

e 90 Sleh g e e g e ndn el -

fol I ows: mixture having 70 parts by welght of the 430 narts by werght
Anmount Rﬁﬂﬁlﬁﬁﬁb e mixture was mixed homogeneous!f} (588 dlamdR6¥aL 2. B%taqﬁéobs solution of
6.0 9. 1Cmmiumhydroxide were added with continuous agitation, reﬂﬂtbg i adhomdgeheous emuision. When

1.5 g. '5130127 m (& "!rf“feﬁr’r‘"'bf thig opyis Wﬁakﬂﬁeﬂ ta gl cP!aaerﬂ“dB“qV‘ﬁdF"rf”bd‘é‘E’ dayas
char ged 5}5” TeLes °5ﬁ&°"6’?'c?d‘§ﬁfes'f‘8'“ PP erRPY B H MY %'rrar"e'm%mf@z\“e%rraér 2P was
added and t e reaction mxture was held at reflux for about 45 minutes to
gener at e ggaW@lé @4 Sh contai ning a conposition having about 0.95 ester groups
per Remact anTo 4500 caredctian flask fittédwith Haaiirigintantie) agitator, eeflumcondendércad tharmedzoutile viezé I |
Then a schargedyith@3dgo pﬂasTS%gioemwmacBn A{X ip cygiohexamyean tller?,w Oaamf Regctant

(120, 0 g V'w @Qé} 'M'" "i P?t a%tag PE’“' ‘1.}: gifation. tron
mxtire i i dquBle iTg ""éi‘"s lob e "‘ bt ngg |

dlzkutve uéedad felmdle 18 gkl wd&um(t ﬁﬁﬂrﬁ 4t6Y). \ARGIYHIN Bh &tth tluﬁtahmrnaae\reermve o
es sent i alway 32% Imeaburbdes agidbdndtiet 9% lokthe e@djbmmthaaﬁ@eds(o@esmps periRaattant
sol i ds cdnflicneleeylel. e yerniseg podyred gyas staklecforn gver ["9nths pY) rogRsttemperdtias cast
on gl ass.g, Ew}jrlmwas air dried to yield a tough film judged by finger
nai | sasratc g. React am@a&hxxlxs a quadri pol yner of agpout 80: wei ght %
Vi nyI chloride, 6 weight %vinyl acetate, 13 25 weight % vinyl alcohol and
1 wei ght % maleic acid, Reestanh 8-Vl nunber average nol ec@ ar -wei ght- of about
23,000. Claims"30 1. A cess for preparing water-di gpersr bl e, block -
copol yjger coating. conpositions, which process conpris (1) formng a
‘reaction m xture conpri Sydéhekdnpned Wat er - i ndi spersi bl egsef i | m f or m ng,
organi c pol ymer having an average of at |east three hydroxyl groups per
“nol ecul e (hereinafter r@P@F’?'eHm?(@ﬁg—a%d'@t‘sant A'), 3387 (ii) an organic
 polyme other than an t i ¢ anhydride copokyner, which has an:
averag‘é of at |east’ tm%’g‘?—‘r@;@&f‘ 9icr d anhydride . grobés per ok et:&ufe ‘and
whi ch;, after--hydtol ysis Eaxadgmmstﬁealmaanaﬁtwrx mbleade | easBesone of the- :
anhydrrde groups- vvrth a base, is dispersible in water, (hereri naft er
referred to as a "React Zpier gfoyps nen eactant; B'V'bﬁ’q?%"r'%rrfre&tron catal yst; (2)
- regetifig hyﬁr.%vrl.shgmq&&d%ta %Em&m iGHRURY EhEperanb R &rsgﬁﬁﬁt
1o form é&né @dmigt Wastiendbd ina6shi i yoligs BasiSPwit rrte.axtanmst gastRa ted. -
to t:he exXfdrgloesusing 2i1yQ-Hand0ORISAFAC RE-§14Y Goalkilphgna ethpo latetphmthlmfﬁqtarwfm er -}

neut r al i 258 forplatipn.Jhe reé'd§ts @’Eﬁﬂ'é 1*" canf| 'ihh h wag also .
e T &ﬁ?ﬂrﬁ%ﬁ%ﬁ% e s
controlligg revent osrt

|ncorporat| ng in said reaction

) . 100 gms gamma-ferric oxide (“P Ferrox 2228 HC D
55 -~ 20 gms polymer(s) and - '
' 0.0—2% .“GAFAC RE-160".

" The results were as follows:
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3m xture wat er or -a 1 ow.nol ecul ar wei ght of gani c. corrpound cont ai ni- ng one &R\
tg

jtwo groups reactive with: 45 said anhydrl de groups. 2. A process as cl

te.g. a water soluble dialkyl ketone,

in claim1 wherein the reaction m o ¥8 ﬁo contains an- organl c sol ve
and t he product in said corrp05|t| 0
i's dissolved in said solvent to form@ossafini sh. 3. A'process as clainmed in

:one or both of the clains 1-2 wherein R%{act ant Ais a vi nyl chL ge/w nyl
;50 acet at e/ hydroxyal kyl acryl ate terpgﬂ_,y,msr havi ng . to about57s§|--par bons
jin theshydroxyal kyl moiety. 4. A proggasiyad cl ai ned II’I one of rarhiehsof the
jclains 1-3 wher eAmOtReact arﬂeii@nts a styBe/ﬂle/ mal ei ¢ ﬂmhyﬁrl de copia r. 5. A

prosess as clalnEF(p cl ai nf*

_ Py \‘\/nerel n organl c ’ﬁ?{;ﬁf g tone, is
tpartially strippe fom t he& RVEY ni sh a[‘.a & chanqed m)noal k ycol

§'et her having 1 toaabout 6 cebpons in the al kyI noi efoy, e.g. 55 n:o.nobutyl
: ether of ethylene glycol. 6. A process as claimed in claimed In one or nore
“of the clains 1-5'herein BhebOcat al yst $%5 a trial kyl®8ni ne havieng®1l to about

.4 carbons in the dag%(yl nmoi etly. 7. A process as clairgd in claim2 wherein

vreferr®d to as. "Corrponeng
U6f From 0.1 to 3.1 ester ttﬁY(‘S‘hé(s) per-ndke -of =-.Conpo
t-group(s) link at |east swgwr Of Conponent -1 .t'o at -| eggt. sone of the

' claimed inone or both of “¢rdi ms 12-13 wherei n Conponen
;-addi tion pol yner having a-murrber nol ecul-ar wei ght. fmom 3, 000 to 50, 000. . 16.

t he bleck copol yner varnish is contacted with an aqueous sol ution

. containing a base.o%. g. di petdeyl et hanol am ne, and amoor gani ¢ solseent, e.qg.
.an al kyl glycol ether 60 having 2 to about 4 carbons in the alkyl noiety.
i 8. A process as AWEIgRE PPN claim 7 wherein the aqueous dispersion is m xed
P W th anakgk ﬁ,o,{zubl e crosslinking agent, e.g. hexanet hoxynet hyl nel am ne. 9.
i A process as abm BRUdolsdisHaRIA Iwairépafdll with@hé FolbWihg Inatbridib Qh& brdcdddR: I eact i on
‘is controlled to prevent gelation by incorporating in the reaction.m xture
ia Iow ol ecul ar wei ght or%anl ¢ .conpound having a 6#$mmgdtecul ar wei ght no ™

gregteg, than 200, e.g. gfdlater than 120. 50 ‘@Y1 804 10. A process
Claimed in one or rmrﬁeag,famt,&lﬁ clains 1-9 whereingdhe reaction is :
controlled to prevent gelation by incorporating in the reaction mxture a .

t nonohydric al cohol. 11. MElprOCess as clainmed in one2® nore of the clains
1-8 wherein the reaction_is y _
iwater ¥n said reaction nk ftﬁ'i't 5 12. A block: copol mer coating conpostion

frolled to prevent gelation by i ncor por ating

conprising: (A)-a water-ygni spersible, filmformnngagorganic pol ynmer

i conponent having an average of at |east three hydroxyl groups. per mol ecul e
1 (‘her ei naf fAggactionmixtyre gorgainingthe abgygynsterials was heajgqdo agB? hoynatg aW@) yhmmta

compori#nt ;;;gwigmgfaﬁﬁ;ggdmgmw@ﬁ Y@ peter et PanTaRFans iy MRea ity i de

copol y as an average of at | east two car boxyl i c aC| d groups per -

m)l_ecul e and which, 10 after hydrolysis and neut r alAmbakd on of at |east some

of the carboxy groups- w tMawrigase, is di sper si bl e - ilgramsit er - (hereinafter

Sal - ConposI-LT oI %£ Con[alnlng an: average
nt- |, 'whi-ctréster

Conmponent |1; and (b) being dispersible.in a prinmarily aqueous nedium -

“havi ng#a pH over 5 afterDMBAitralization of at |east4sone of the 15 car boxly

r O pS \M. I"Ea l\ﬁElpaqg o gfﬂb%ra(t:er UvEr(%zér{\&vgcr!] y‘a vsa &umaélmgloln rt]o ycl:Jléi L H%&umg e?é-cﬂ; with

fponent fblﬁ,wa, Rl [ 1C a I on polynmner havi ng a nu ecu ar -

wei ght from 500 to 50, 000. 14. A conposition as clainmed in one or both of
cl ai nss2l2- 13 wherein Conﬁ@ﬁemmeml s a hydrophilic &88%tion pol ymer having a
nunber nol ecul ar wei ght Lo 500 to 35,000. 20 7&§mP ?cg osi tion as :
s a hydr ophi | i.c

" A conpesition as clainmed in one or nore of clains 12-15 wherein Corrponent I

is a hydr Bisndisaesioncitied oo clsen gleesy fimvi ng a nunber nol ecul ar wei ght from

3,000 to 35,000. 17. A conposition as.claimed in one or-nore of claimns
12- 16 wherei n- Conpornient | is a hydrophobic 25 addition polyrrer havi ng a
nunber saver age nol ecul ar wei ght from 500 .to 20 000.- :




18. A conposition as clained in one or nore of clains 12-17 wherein

Conmponent | is a hydrophobic addition polyner having a nunber average N
nol ecul ar weight from500 to 6,000. 19. A conposition as clainmed in one @

nore of claims 12-17 wherein Conpqnegy igogs a hydrophobi c addition pol yne
havi ng a nunber aver age nol ecul ar wei ght from 3,000 to 15, 000. 30 20. A
corrp03|t ?jﬂﬁab claims 12-19 wherein Conponent |
is a hydrop %F%ug&g?%s'gﬁwgg ?rg?{’arrggﬁg?ﬁ"ﬁg a nunber average nol ecul ar wei ght
from 3,000 to 5,000. 21. A conposi Bestorasixpiréi med in claim12 wherein
Corrpoﬁent | is an epoxy [empanert or a phenoxy pol yn®Poumhvi ng a nunber
average nol ecul ar wei ghl[‘ea“g( gyo to ©0,000. 22. Agfpgposition as clai nmed
in one or both of clains 12 a 21 wherein Conponent T is an epoxy 35

pol yner or a phenoxy poRasemst :-:havi ng a nunber aver agegnol ecul ar wei ght from
3,000 o0 40,000. 23. A conposition as claimed in one or nore of the clains
12-22 wherein ConponentA®"Ras a nol ecul ar wei ght $¥¥8#300 to 30,000. 24. A
conposition as clained {g) one or nore of clains 12;§¢g 23 wherein

Conponent | | has a nol ecul ar wei ght from 800 to 2, 500 40 25. A solution
conprissi ng Assoloerpdf RedctabNA-XY and Reammet Bt-ln -metomerwasmhegevfto & Raskehdibrogght @-r@ftixanda

sol vent f{abaut BE) ThedEA eatalypt WP’cﬁﬁ’Fecha sd'F*d gf about 45 minutes
hydr ocar @AY ﬁgfﬁ%f%% ta'"mg 9 8 ¢ composlt 2Yjng %FEE gty % cule.
et hy| Pr Op)ind WetePfi£0.0 Jou B ki g A dArible BRORGAT cdse «m’&

sol utzeo nglﬁ‘daﬂ'pfelssmﬂg ai dﬁélmbaﬁdléar amn Taercihaidied reactbﬁl amcwre Was eutjdcteihe vm:luamms

12- 14 andistifationlty emtove éreentifiiyrall oEthe a¢etahe. Whpmultahea &;eﬂﬂgﬂ kadiarsglidsico P'gxcol S.

et hegfaboyt 29% b \PH1aE 1R @il et g wes gt oy ety Hednea o v
m)ﬁ?et hytP ? a%ﬁggg Euﬁ:lﬁﬁﬁ% JW&SH?% QJ’I\)‘ Gﬂl)ndenpﬂggﬁt‘}by’lnyl acetate, 13

et hal enggid waﬁ\ha 8Hd TVRREHR bd Wnbigic @did) Wawtiita @lnytiePbveradd moleculsHWaiht bfi aboutas
cI ai med 23poane or nore of the clains 12-14 containing an average of from

0.5 to 2 ester groups per nolecul e of "Conponent .1. 28. A water-dispersible
salt-co nlng coating conposi.tion which conp05|t|on is a bl ock copol yner
50 Q@rrp05|?| on conprising: (A a water-indispersible, filmformng,

or gani ¢ poi.yiprocesOop Prepating hmerJagpaabla,\moag@oﬁneat:oah@admﬁohmﬁ Wit prsdess

groups pempmﬁs#secul e (hereinafter referred to as " onent "), and (B) a
wat er - di s fﬁf "B"I;:_E adPg‘g?ﬂ g‘ P" Gn‘@éﬁ?""‘% f%(“:;‘ V"‘er
der' Vﬁd (ii) gﬁ %g Eﬁaﬁ n n t &\@hgﬁh raﬁge
pe id &RAShhydAle ds pGF ABIR&I Fch yaﬁbi?sﬁaﬁd?@&if z ionof d

gr oups an téaa sb)ae;ef t harrsdmfgrmps with @rbasxl :stdispe:sable(ﬁm wpen ¢heterindftey refamiddo as a

conposi t Bwagbmam aansta'\zftsr ecafaivem 0. y1 to r3 1 o%st er qr o %E)éﬁﬁ erourrgl e

of Cagpg ns&;,b% P e e e e o
liza |on

rod mm
at | easteonpsti Y weTy TR mi?n &£BUIP T didpBidibf i

anmount prrmﬁa‘n&raqﬁadnsmxmrm A4WHgNS pa ové\- 5 nB cont al n| ng conposition as
cI ai med. | n(%t@trqﬂlwaw@acﬂon B(hrevant getption ofthelcamprositioroby inemgprrating irgsaid neegtion
‘g Jix 8 "@‘3" °aa WB?'“&HE)Wﬁ@hwgéﬂtfrfﬁ@g?‘t"id(‘f‘ﬁmﬂg'"ﬂ O fj R groups regqting yitp g

as Ginfall ir YRR eraq't%e@;ct% beAl oo SOMRAS Irldrihic svent A
aqueous vditéil&&ﬁﬁlé Qﬁlkﬂ&%ﬁé Bhd e ipFdAItt 3D sdid camposition)ia disbeVea R kaid ol&nﬁt@ﬁ&@:ﬁét i on
as cl ai meahishn cl aim 28, from 40 to 84 weight percent of water and fromO to

35 wei ght e‘\’R!'E‘WPs aifc'amdom rdotheif theglainsoi—Zherpin Bf&'FOH'"V'G’Bm"de/V"BQ ~An

g t \Y ns
zzusff;f;";z,d,, %% G LR R S o, ol o Pl e 1 BRIt | "

wat er and BraOogrodesd 43 clibmeden gdlin 20etetsiithe bigaitisoiefiang. &caa{evie Ipsmimyrsmpaai febm
conposi tthevarni@3nd gxchanged fiot aamtmoxml l@caieﬁrmhawnmgtoabmﬁmmns |nolma atkyl Mlav.mesd in
cl ai 28" “'}9%';‘%5 E;ﬁm Nt 34 m,%recg F" ﬁtéj e“ fﬁgrﬁage
o1 1 m 33, AT ) N
resin, urea-Asoéees in 88mM'2 vierein O hSaZdobél &&afn%ﬁ istontd@ed WithCdhl2gdods
m Xt ur e solution costammgacpaw €9. dinspheletharmibndonpid 1 otganis sTlver e.g D @kY! ghicolvestiee
and n§°ndeving 2 to about 4 carbons in the alkyl moiety.
8. A process as claimed in claim 7 wherein the aqueous dispersion is mixed with a water-soluble
crosslinking agent, e.g. hexamethoxymethylmeiamine.
. 9. A process as claimed in one or mare of the claims 1—8 wherein the reaction is controlled to prevent

gelation by incorporating in the reaction mixture a low molecular weight organic compound having a
65 molecular weight no greater than 200, e.g. no greater than 120.
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of a eurab eAmMeg&@d,gp%,mfwggqgeda&dQ,geomr,vs;m)re of the clainms 32-35 and

aci d’ quadgjpa! ymer. Patentanspr Cche 35 1. Ein Verfahren zur Herstellung

- durchschnit t{flife
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' -fI i nb| | dewdRr sibRNBIENYS Ketohe) Wihd Zhe prodRiteEih Baid GorRpoaition) isviisdived|in
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- ni eder nol ek 4. Apegess lagz.p aalinsdin elain/2wikreicitha grgacic e’plv’bnode.racé}om is.pattiaily stripped’ from

wasserl 6sl i

LR S

.. .oder néﬁrw@nuiefet'e'mg'prg&met@"tﬂo% €3 ngyergater Neak1t29 ‘onstei | nehmer Bein~ .-
2 -Styrol /'Nal ei nsi ureanhydri-d - ‘copolymer ist. 60 - - 5. Ein Verfahren: hach
" Anspruch. 2, worinl das organi sche Losuf@snittel, . z. B—Aceton—tet-weise .vom

Lack: abgestrl ppt . und durch einen anoal kyI gI ykol et her
__'Kohl enstoffat onmen.im Al kyl teil, o e ”m“”m"iml"immlf

W rd. %% having2 “E"}?“%F?’ dfy the. Ln der beiden der. AnsprOche 1 bbl
Worin Reag |Io }?mcéaé in c wherelenlatm e agueous spersnon is mixe h a water-solu I
Vi nyl chl or| cg, 58 6£d1alh Traerayfsat-ewkernnﬁﬂ Pé&BEGN .arh&mranéalt&

armunts of a corrp05|t|on as . clal med in cIa|m28 and a cross- |!nkl ng agent :
and, if desired an’organic solvent for said conposition. 36. A solid. N\
substrate e.g. a netal, coated with a coating produced thereon by curing

m xture as to clained in one or nor@ 181 @04 ns 32-35. 37. A process for "

coating a D 94§ubstrate whi ch conprisers applying to the substrate a film

curing said mxture on said substrate. 38. A'dispersion as clained in one

or nore, of the clainms 29-34 wherei nResptionimise sed particl es have an average
parti ci® size less than 5 (PEPRT | ess than ten perc&ﬁ? “Yy wei ght of the

sal t ‘\e-ontal ning coating ReaddafR9& tion is filtered au)tgvmth a 44 um (325
mesh) screen. 39. An aqueous dispersion as clainmed i-n one or nore of .the

clai ms 29-34 wherein theRdastapeBded. particles have &hgaverage particle size

| ess tH8n one um and | ess _than two percent by wei 9hieegfe t he sal t-containing .
conposition is filtered % th a 44 um (325 .nesh) scrgeen 30~ A _

di spersion as clained intghai m29 haV| ng a pH from#ssy. to nine, fromseven

to eight. 20 41. A process as clained in claim1l wherei n React ant I and
Conponéfit | AmlmODaéﬁt@ d\é@{mdﬂ %?e'rﬂshmem\fvﬁﬂchafswé%l

have an a\; i%b V. rns ontalm ag Eosl ion havmg % lg Eent
by wei ght ﬁ aé)c.roo %°C|Thb|$a gdl t}u ri@i

mesh) scr %ﬁ@n b@J) Wat a&is&ﬂﬂy\kl{h,sm@ﬁmaﬁﬂboﬂtbediﬂdd ﬂno tymer

coat i ngo c @se Thé sapld i dried tha siew fiol Then the dilited aawon Imdxtere esmte ssrvacwﬂes _
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acet at evi 128000l cohol. terpol yner. 43 A process as clained inclaim1
wherein Reactant Ais a vinyl chloride/inyl acetate/vinyl 30 al cohol/maleic
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'z.B. Monobutyl et her von Et hyI engl ykol , 'ersetzt wird. 6:.Ein Verfahren nagfiQ\ -
i nemroder nmehreren der’ “Anspr Cche t b| s 5, worm der- Katal ysator ein - S@
Trlal kylanmin mt 1 bis etwa 4 Kohl qpﬁbqf ghomen imA Kkylteil ist. - 65.

7. Ein_Verfahren nach Anspruch 2, -worin. der- Bl ockcopol ynerl ack mt einer

WI SSIi gen LG‘@ng'oq:qas as clat‘g‘&d in one or more of the claims 1—9 wherein the redction igcontrolled to prevent
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4 70% en poids d'eau et 5 3 26% en poids d’un solvant- organique pour ladite composition.
33. Mélange rétlculable, comprenant une composition suivant la revendication 28 et un agent de
35 'réticulation.
g 34. Mélange réticulable suivant la revendication 33, dans lequel I'agent de réticulation est une résme
mélamine-formaldéhyde, une résine uréeformaldéhyde ou une résine de polyaziridine.
35. Mélange réticulable, qui est une dispersion aqueuse comprenant une quantité dommante d'eau et
~ des quantités secondaires d’'une composition suivant la revendication 28 et d'un agent de réticulation et, le
.- 40 cas échéant, un solvant organique pour ladite - composmon
e o® et -1i+36,/Substrat solide, par exemple un métal, racouvert ‘d’un revatement rodu
B o ':rétlculatlon d’un mélange. suivant ung ou plusieurs des: revendications, 32 a 35, :
37. Procédé de revétement d'un substrat solide, qui consiste & appliquer au substrat un f‘ im d‘un '

ur'ce substrat par s o

- “mélange réticulable tel que défini dans une ou pluslaurs des revendications 32 & 35 et & rétlculer ledit
45 mélange sur ledit substrat. '
. ) 38. Dispersion suivant une ou plusieurs des revendlcatlons 29 a 34 dans laquelle les partlcules '
v dispersées ont un diamétre moyen inférieur 3 5 um et moins de 10% en poids de la composition de
' revétement contenant un sel sont élimings par filtration avec un tamis de 44 pm (N° 325). T
39. Dispersion aqueuse suivant une ou plusieurs des revendications 29 3 34, dans laquelle les -
-50 particules dispersées ont un diamétre moyen de moyens de un um et moins de 2% en poids de la
composition contenant un sel sont éliminés par filtration avec un tamis de 44 um (N° 325).
40; Dispersion suivant la revendication 29, ayant un pH de 6 a 9, par exemple de 7 a 8.
) 41. Procédé suivant la revendication 1, dans lequel le Corps Réactionnel | et le Composant | forment
: des dispersions aqueuses basiques dans lesquelles les particules dispersées ont un diamétre moyen
s5 supérieur 3 5 um, ou.bien plus de 10% en poids du Corps Réactionnel | et du Composant | sont éliminés par
- filtration avec un tamis de 44 pm (N° 325), et dans lequel le Corps Réactionnel II, le Composant Il et la
composition de revétement & base de copolvmére séquencé forment une solution basique dans laquelle
les particules dispersées ont un diamétre moyen inférieur 3 5 um, ét moins de 10% en poids du sel forméa -
~ partir du Corps Réactionnel B, du Composant Il ou de la composntlon sont éliminés par filtration avec un s
. - 60 . tamis de 44 ym (N° 325). :
42, Procédé suivant la revendication 1, dans quuel Ie Corps Réactlonnel A est un terpolymére chlorure
de vinyle/acétate de vinyle/alcool vinylique. . :
. . 43. Procédé suivant la revendication 1, dans’ quuel Ie Corps Réactlonnel A est un quadrlpolymére o
N -chlorure de vmylelacétate de vmylelalcool vmthuelaclde maléique. - . - R :
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