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epoxy-acrylic copolyner or the phosphated polynmer or in a mxture thereof/
Sitilarly, the epoxy- acrylic copolyner or the phosphated pol yner can be
prepared by in-situ plynerization EPt@qOTBEres$ i n the 20 presence of it
ot her preformed polymer or by in-situ polymerization in the presence of 1
setf-curing a¥ F@gw:"ﬂ'g?ﬂ Fog%gedf‘”’\ﬁ&fflﬁrf"%éﬁﬁ%?eﬁ%ﬂ stage fatia Was Maintained at a weigk
copposi tion contalnn he epoxy-acrylic copolyner, the reactive
sel f - curlnginahmaszqdhe phosphat ed pol yner, and the am nopl ast resin
degends orf t helma marmer timilales Exagthie Wadditipnalrself-curing comlyarieesowdre pieh@redrettnte alkilol
appl i cat i on.acwgmidedp aRA $pgondyneastensiage-t he coati ng conposition contains
bet ween about 10% and 30% by wei ght polynmeric solids relative to 70%to 25
9(3% wat er including other volatiles such as m nor anmounts of solvent. For
agpl i cati ens ot her than spraying, the aqueous polyneric dispersions can
cdnt ai n between about 10% and 40% by wei ght water. Organic solvents can be
utlilized to facilitate spray or other applications nmethods and such
sol vents include n-butanol, 2-butoxy-ethanol-1, xylene, toluene, and
pr ef er abl ys n- butanol is used in conbination with 2-butoxy-ethanol-1. The
coating conposition of the present invention can be pignmented and/ or
opacified 30 with known pignents and opacifiers. For many uses, including
food uses, the preferred pignent is titaniumdioxide. The resulting aqueous
cpating cenposition can be applied satisfactorily by conventional nethods
kpown in the coating industry. Thus, spraying, rolling, dipping, and fl ow
cpating application nmethods can be used for both clear and pignented fil ns,
alt hough spraying is preferred. After application onto the netal substrate,
the coatipg is cured thernally at tenperatures in the range from about
[Bxe] to about [err] or higher for tine sufficient to effect conplete
cpring as well as volatilizing of any fugitive conponent therein. Upon heat
curing, the reactive self-curing polymer is believed to becone reactive and
If-curig? wherein the al kyl chain of the al koxy acrylamne splits from
the al kyl ol acryl am de chai n whereby the acryl am de chain of the pol yner
reacts with the functional nononer groups of carboxyl, hydroxyl, or am do
roups, or 40 can react with the carboxyl or hydroxyl functionality in the
poxy-acr¥lic copolymer m xture as well as the epoxy phosphate and the
m nopl ast” resin. For netal sheet substrates intended as beverage
ontai ners and particularly for carbonated beverages such as beer, the
cating should be applied at a rate in the range fromO0.5 to 15 mlligrans
of polymer coating per square inch (775-23,250 ng/[err]) of exposed netal .
sirface. o attain the foregoi ng, the water-dispersible coating is applied
can be as thick as 0.1 to 1 ml (0.0025-0.025 mm. For a better '
under st andi ng of the present invention, the follow ng Exanpl es are
provided. In this application, all parts are parts by weight, al
percent ag®s are wei ght percentages, and tenperatures are degrees
Centrigrade unl ess otherw se expressly noted. Exanple 1 Preparation of
setf-curing copolynmer A two stage thernosetting acrylic emnul sion copol yner
cont ai ni ng styrene/ethyl acryl atel nethacrylic acid/ Nisobutoxy nethyl ol
cryl am d& was prepared by | oading 100 parts of deionized water and 0. 80
rts sodi um di hexyl sul fosuccinate into the reactor and heating under
trogen sparge with agitation to [err]. At equilibrated reaction
nperature the nitrogen sparge was renoved and 0. 10 parts amoni um
carbonat®e added. A m xture of 3.0 parts styrene and 2.0 parts ethyl
rylate was then added to the reactor and emulsified 10 m nutes, whereupon
25 parts amoni um persul fate were added and all owed to react 20 m nutes
fore starting nononer stage nunber one. Mononer stage nunber one
nt ai nede33. 0 parts styrene, 26.5 parts ethyl acrylate and 3.50 parts 60
nEthacryllc acid. This nononer stage was added at a constant rate to the
reactor so that addition was conplete after 3.0 hours. Mononer stage number
two consisted of 14.0 parts styrene, 11.5 parts ethyl acrylate, 1.5 parts
nmet hacryl e acid and 5.0 parts Nisobutoxy methylol acrylam de, and was
added continuously to the reactor during 1.25 hours. After nononer m X
nfinber two was conpl eted, the batch. was held for 2 hours at the reaction
nperature before cooling and filtration. 65 Mononer stage sizes are
- necessarly confined to those described in this exanple. Satisfactory
R 0 101 307 Bl spray characteristics were obtalned when t he flrst i

sel f - curlng copolyners wer e prepared W th the aIkonI acrylanlde in the
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55 60 65 9
to Exanples 1-10,

quanti al kyl ol acryl anmide in bdERP 040dIn807sBdges. 5

TABLE 2 Ex. 11 Ex. 12 Ex. 13 Al kyl ol acryl am de NVA

Ni BMA Ni BMA 10 Al kyl ol lacryl am de | evel 3. 5.0 10.0
Car boxyl nononer level 5.082 § 5.0 320 15 Pol ymer Tg
30 40 50 he Pregaratlon of epoxy-acrylic

copol ynmer An epoxy-acrylic gfatt copol yner was prepared according to the

fol'l o ng procedure: 2.31 poynds 20 (1.05 kg) of [epoxy resin (DER-333, DER
i satrade mark) were heated i$<an agitated reactor|{ to about [err]; 1.17
‘pounds (0.53 kg) of bispherfol2A were agded w thgdgitation. The reactor then

was heated to about [err] &/¢E apeli 0@ of

an additional 2 hours. Perio
was made. Target oxirane va
between Z and [err] (Gardnegf
pounds of 2 - butoxy - ethqp
(9.2 kg) of N-butanol. The“m
poi nt was about 5,500 based
was | oaded and m xed the fol
acid, 0.4 pounds (0.18 kg) ~of
acrylate and 0.1 pounds (&
m xture was added gradually1
a period of 2 hours at unifo
mai ntai ned at [err]. Viscosi
batch was cooled to 850; itss
then was fed into an agitage
pounds (4.97 kg) of deionize
%rd 0. 57 pounds (0.26 kg) of
resulting blend was [erf]. |

bl end was cool ed to bel @w [ef |

B) Thezef fle
t he anpunt of

dei oni zed wat er.
exanpl e,

ef fect of changes in conposi
epoxy resin and the severalg

variations were made in Taly
[err] resin [err] [eff]Z®
8 9 85 [erg
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6.8 0.2 85 55
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enzoy|
about 6.8% by wei ght badied upgn the nononer

a23

oug
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2 hours and held there for

lic testing for viscdsity and percent oxirane

le was about 0.6% and viscosity at [err]
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Bect ar wei ght Bf ®h
bn oxi rane content. |
omﬁng: 0. 64 pounds (
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EP 0101 307 Bl Exanpl e 15 Epoxy phosphate synthesis Procedure A _
epoxy phosphate was prepared according to the follow ng procedure: 1005
g of epoxy reS| n-(DER-333) and ER.G19430%Bbi sphenol - A and 178 gnms. of

butiyl cello ewrr=1re|3heat ed to [err] in a 5L round bottom fl ask equi pped

with sti rrer’”"" QIR 84 e aRtbids NEr DR R W8 plepaBL Eciaitiney dPsudlqubify b
t hg heat vvasam,rdrmaﬂafﬁx gﬁﬁ Hmo@wggegnngopgﬁsed tﬁesterrperat"%re tg [qgrr .
Affer the exothermwas peak, the batch was kept at [err] for an additi

5 }m’urs Periodic testing for viscosity aﬁ%!-Epgrcent oxi rane was made.

Tajget oxirane val ue was about 2.28% apd \isco tz at 4Q%pon-vol ati |
bejween |-J. 10 Wen these values were obt ai ne QZJI_D’R of butyl

erat ure was at [e&‘é%y a mxture of 63.64 gns. of 85% hosphoric acid
20 gms. of butyl lobawsyiymideaveladdQd dropitbe. The'®kot herm rai sed t he
it ch tenperature to [Ghjoky J&?mpraﬁa@ w@s coolgg to [ergd and held for a
hal f hour . Twent y-seven gns wat er were added to the reaction m xture
and the batch was hel cPolytmed29C for an aelditiona®0 4 hour®. After the hol d
241 gns. of butangl, 78 15 gns of ‘butyl cellosolve, 122.5 gns. of

d| met hyl et hgff¥{l ?pi?on &%o-28 of dionized water were added

spectivel y. agé Braft H%; ya%}%,aeq,répa&edccmrng%o mqsrwra (Pbtehird: 28150Bise
| si on. zaPrmoaardwfep 8,3JER @latradeubarky vtk t:atdd hyanagh eagea&b&ogmtsmﬁ 17
OXYy resi n poDER(GB3RY) of Bimegrrmwe&fadﬂéﬂ withaaghation Théreactordhen 3G d tgydbolt #97|over

| | osol ve |arPe&°d3Ea‘P r$- efg{)dgﬁsp afVl an|=cent
o Crer ot ﬁ Sl "?ﬁéf%“ R T

at, was §5U H61RWe 9. zxg) RibRahall ﬁ@d\ artvwraaesfaﬁwpex\; Qi ertﬁr]i por W'
e exot her nsbmns smnaakad oh bgirdne edntana ih atsepanaeivesset khecawas (palteiapd tnhed the fqtiowint 10:.64
[ err] f orpounss {:RIika) of mathactylisacid. .4 ppunds dﬁﬂsckg)tOé stvnemg 0 %IPOUWSS!% 59)10 f%ﬂher'rv'ate-

rcent oxi 1 peyngs (0,046.ka) pf henzoy! peroxid re/was
S X—tY af;o Zga%t Md'the igamosm Lpi&y gf%%peﬁfr hour %:Bgf %aw @%q ?ﬂgﬁrg}ggtgg

gf ans of .butnumbecbn esias was 8&r e added, and t e batch was coo ed to [err

DFSTDO DD

xture of 14 Th n bayéh the Hetpmnlagltm rdd cﬁwysse!rvdntaﬁmgmlxtmb obhif. Ipounds

cel | osol ve Afnol p a?m'é 5&:‘2 h}ﬁ pNAS 6\/@)\,‘\‘%{

e 2s y o e N e
DI wat er were a e reaction mxtur e heI atc was at

[err] for ars)aﬂdbﬂfecoafa\lranandﬁdurcsmpdsftber t he hoId t| me t he heat was turned
off and 203 gn thegiboraaxemele. tmuatdxﬂwzey\rmwwe%'mvpm#%m the 3&0tiqm yeas abdut 8%
ter and 1?”11!’ Hisbas uAgmn Bt A9 fefee ?“é"ﬁéﬁ?‘éqf qhAnggs [eog (jifion with

pro rtions of the’epo resm an esevera omars in h monomer ml ure, several
cont ai ner tqffa%r,,rgwer dglgl,p ép ’%,gwwas ropped 3 vﬁ it GOWAL el amne
| xture to forma stable emul S|on The resul ting erruIS|on was adjusted to
25% NV by addi ng 1000 grans of DI water #RBLESXirring continued for 2 hours
tp insure an honpgeneous mi xt ur e EPeXy aw; dg.{gce w,th the Pr ocedure Aor B

various effoxy phosphates \i¥r e pr 8Hliced he Pbl | owf*fid) "¥BPSHol ecul ar

wejsght variation. TABLE 4; Mol ecul g 4043 8 ggei ght %
xirane % Acid % NV Emul si on 9410 0. 34 0. 35 30.3
Good 6150 0.52 Z—%). 39 30 341 34 B 45 400@5 0. 80
0.92 ¥4.9 Good 1.04 Good 50
2500 1.26 2. %—82 2R 0 E Gobd 14@% 4. 20
22. 4 Good Exanpl e 1G-S Pol yseri cidl ensiaAboom 860 grms of enul si on

copol yner from Exanple 1 were added to_a 5L reaction flask along wth
addi ti onabs dei oni zed watef to pro®l de BEBNMHA abbut 23%2'%his ni xture was
itated slowy to avoid . foam ng ra t m puites. Thereafter, a prem x
? 15.5 granms of DMEA and\I 82.8 rré& ofPév)\}/aét eﬂglasv?erghladded \t/]l\nﬁéh conti nued
agitation for about 30 nizjutes. Abm)ut 2. 8 gsanso»f but oxgset hanol were
a(szed aride6Q agitated for 30 m nutes. Thereafter, about 220.8 grams of -
epoxy phospba s‘mﬁac'%l’aﬁgf'éti@?"&*’(d‘"szl%‘“ﬁ)’zfﬁ’é" f epoxy acrylic copol ynmers

f tom Exanpl eg aéd sl oWy over a tine period of about 1 hour. The

259. 3 grans 49( amylou&aael wer e added and bl ended with increased agitation
for about &l5 nminutes. Then about 31.3 granms of aninoplast resin Cymel 303
ire added and mixed in for about 15 minutes. About 68.1 grans of deionized. .
er were added foll owed by additional mwing of about 1 hour and then
tered. 65 fhe resulting polyneric mixture provided an excellent spray

bl i ed coating on the interior of cans.




12 EP 0101 307 Bl To dermnstrate the effect of changing th'.e.corrp'o's.i:
-of -epoxy phosphate, water dispersed copolyner, and epoxy acrylic

copol yners, several blend c@Emwqsioiser shown in Table 5. The epo
phosphat e was Exanpl e 15, the epoxy acrfﬁfc was Exanple 14(a), and the
wat erExamgipabsed copol ymers were from Exanples 1-10. TABLE 5 % by sol i

“cont é?g;vgggﬁmﬂj’ PHEET t i es .10 Wat er Epoxy di sy
Epox The epo; I'g¥phate was according %ﬁg ?JIIO\Q#‘B @Ju?e 1608 sytm%oxy resﬁncr
§ gms. of Blgﬁﬂeﬁ Si4d 178 g ro@ﬁdt%)éel solve were he to 140°C in a 5125

| é{sﬂ' (bER-333) and'H
0d round bottomdtask equipped witl-afirter, condenser fad thedrbonieter. When the 8énperature was atl5
Good 140°C, the heatwas turned off angdlpeexotherm ravs@jbg]temerature to 1883Q) After the exotherppwas

Good peak the ba s kept at 175&[? q an additional erlodlc testing for fgcosny and perm

5 oxirane Qﬂu e. Target oxi ne value was abo:ﬂ:ﬂ an vuscosngé at 4? n-volatile betw, :
10 When the es were ob 227 gms. of b Qg solve were the batch was ¢ooled to 1

120°C. WH#AQhe batch temperdﬂﬂ's tvas at 120°C, a@Ritdre of 63.64 grisDé¥ 5‘5 phosphoric a8 and 20 p

Fai r gms. of bulphesliosoive was adéied dropwise. The @cmditbria Faide@ the batch tempébature to 145°C. THeb

Good batch was copled tp 120°C and hefiifpi half hour. Twenty e n gms. of wateryypre added to the rgagtion

Fai mixture and ffgl-bptch was hel 0°C for an add rs After the hol 41 gms. of butan 78
) gms. of buty] ¢ \ solve, 122.5 dsmethyletha d 2,500 g of d jzed water were a ed

30 respectivele%m final mixtur a°ssag|tated for 2 &JrJ to obtain a jon.

50 Good as S

8 ProcedurGBod Good 35

10 Epoxy - ph ate was by addmg ms. of epoxy; BN ER-333), s of

0 20 bispheno 63 gms. of ellosolve in a 5L, dgbotmm ﬂask lpP jth a stirrer, con mr,

) and thermo er and heated to When the te ture was at 14% was tur| régg) st aﬁ{leg

10 exotherm raiSéli the temperatu 55°C. After th %iherm was peald heat was tu

20  keep the tem@€rature at 175°C fol-ani ddditional 2 hdt@s Beriodic testing3oOwscosity and pﬁbﬂtb)&ﬁhe
30  were made. Qgirane value was qb&ptro 87% and tinyyjscosity was x—gogdo% NV in bu%@ﬂosjp!ye28 i 3
3q_° When these yplues were obtam grams of bu solve were a nd the batch oled le 17

125°C. Mi ‘Elure of 13.2 ms. ofg:iJ i%bl ric ac and 50 ms. o ceII olv % 0
Pol yIg§Tiiu tw‘ign ve wad é JY nseShm o, 2
coat inagr. mﬁmgmﬁ IoﬂDl Witd? widfeidadard th3$ea nl rRl)Gire tHdhel ah \Gﬁ&t 120%C f8¥aN Si On
\f/r omakititional 2hoUBs. Aftar thediddichet the beablvasiteraedt aftand 203gs. eflbotagol wietelad@idveras

deF‘brﬁ“ g@r': °fIfP|iW§‘e ngtig:ft gm &d"a h!'athgleg'%mwve ?@eﬂm'ﬂdmﬂ‘ﬂﬁff
pren fgﬁa. e A SR

cont |hg¢,yg Seo Q, en é oxy et hanol
wer e addeeboadadceagthttné Rrocetiare A&GB vmonué;my pﬁﬁbﬂfa&afmbﬁrprocﬂ@ea with giiefolloRing .
n- Boitrepishlasveeightaddatipnand bl ended with increased 55 agitation for about 15 '
m nutes. Then 354.0 gns. of epoxy+agig/hi ¢ copol yners from Exanpl e 14 and \
183. 0 gns. of epoxy phosphate from Exanple 15 were added slowy aver a tingl
period of about 1 Maewular TO the resulting polynmeric mxture, 31.3 gns. of
ani“ho-pl ast resin Gt 308 Qane hénAddided NY prEWIER an excel | ent

sprayabl e can coatT gg, corrposd:{)| on pgGgiTculgdy usgidy Tor spray -
applications to intériors of Dbeverages cans. Coating spray applied to cans
were heat cured andesoovi dedh.sexcel | es$ cursuh i nt eGoar can 60 coatings.
Exaepl e 18 Polynmeric blend for coating In a manner5| mlartQ Exanple 16 a
coating conposition4qs prepsiled asOf | | owd4? AboufeoHoo gns. of 65 enul sion!
cepol ymer from Exanghgy 1 werggaddedgight 0 aghd reaghdon flask with slight ;
agitation. A prem x of 13 EP 0101 307 B1 18.1 gns. of. DMEA and 37 gns. ?
of ssater were addeda2sdoow y t426t he | aBex W|23m cont Beeded agitati on. About 226
"gns. of BuCH were added over_a peri o] our . ghe eafter, about 711 gns.
of epoxy acrylic cor}?ﬂ yners $%%m Exgﬁﬁl Aer e 8‘5[ed over 15 m nutes.
Then ghpdk 162- 5 gns. of butoxy et hanol vvere added and fol |l owed by 900 gns.

of slepdiymerictiendt er. The mi xture was agitated continuously for an

About 860 gms. of emulsion copolymer from Example 1 were added to a 5L reaction flask along with

additional deionized water to provide a NVM of about 23%. This mixture was agitated slowly to avoid

foaming for about 15 minutes. Thereafter, a premix of 15.5 grams of DMEA and 82.8 gms. of water were

added with continued agitation for about 30 minutes. About 72.8 grams of butoxy ethanol were added and

80 agitated for 30 minutes. Thereafter, about 220.8 grams of epoxy phosphate from Example 15 and 815
grams of epoxy acrylic copolymers from Example 14 were added slowly over a time period of about 1 hour. -

The 259.3 grams of n-butanol were added and blended with increased agitation for about 15 minutes. Then

about 31.3 grams of aminoplast resin Cymel 303 were added and mixed in for about 15 minutes. About 68.1

grams of deionized water were added followed by additional mixing of about 1 hour and then filtered.

65 The resulting polymeric mixture provided an excellent spray applied coating on the interior of cans.

i ..M.,;..,
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“gidi tional 1 hour. The resulting polyneric m xture was m xed with an
ariznopl ast crosslinking agent to obain an excellent spray applied coating
forr the interior of cans. Spray appld ' to cans were cured and
provi ded excel l-ent interior can co%éﬁggmgﬁnﬁb 19 10 Polyneric blend f
coating In a NEpnfRmoddtiatel Me efect DX 2AFNgRAg 1the coMERBbRIEF ORP PBdsbhads) wals dispersdd
prepared as dopblyrawsandAipoxyt actyE)bpgiyeersfevessitbiand dorageitiomschre showh jmEablef §: The epoxy
Exanpl e 13 vhosphatscheas Exempte 16, ghesePpot acylis Wat B@relRaltal andithg vagter fisegried GRPGIYMASK

Wit h sl ow agh¥afioBnExamPis? dm'% of 18.4 gns. of DVEA and 100 gms. of water
wer e addeJ\Mtrlcontinued'agitation for alagut 530 m nutes. Then a prem x of .
72; gns- of butoxy ethanol, 226 gms. of n-butanol, and 130 15 gms. of water
wer e added and bl énbeeclidoont®@ ni.nut es. About 716.8 gns. of . epoxy acrylic _
copol ymers fr CUIR: vere added over. 30 ninutes aﬁﬂm¥EI' by 32. 8 ---
gns. of arff nopl astg ng'si n f@ﬂd 303 R 80.g§§ of Wgker. Th@afepsulting
pol ymeri ¢ mi Xt Urghodfhateddcdpdlyiiér T Oracamet her r ul%l’S. f fUbs CONrke&idténcel XiRdepsityl he
resul ti ng coat—hg—we pr-ay—appetd—to—tntertotrs—of—cars—ant—heat—ctured—to
produce an excellen® .interi®r can c#ating. €09 ExanpP®s20 Polfieri c .bfand
for coatirdfg In a rr'agmer si gyl ar to Exanpl eG]d?d 'a CTOBLLNY CORPASi ti Ongolas

" prepared as follows. A mxture-of 500 gns., of emnul sion copolynmer from -

- BE{anple 1 and 500 gos. - of d®i oni zedionat er \@ebé | oadeadsi nt 0 Godl 25 rGeadti on
fllask. A prem-x solution of 10 gnms. DVEA and 100 gms. of deionjzed water
wer e. added® t o enul 4pon over8030 ni nut®s. Th&9°%43.0 B8, of 8p¥fky phd@Bﬁate

from Exanpl e 15 ang,1326.1 gnms. of gpoxy aggylic copglynersghspm Exajgghe 14

re added with increased agitation over 1 hour. About 87 gns. of n-butanol -
apd 30.5 gns. of. Cysel 303 sere added and f&did owed Bass340 gfsed of ddfoedi zed -
ker. Thesfinal polynmeric m xture was- agitated for anothequ%yr. TQ%

_c%at.i ngs fromthi's 'Brocess PBrovi ded'B0 excéPent spF% appl F&¥ coat i€ ge.
The cured filnms exhpbited egcel l-ent il mingfarity gaipperti @ger Exanpoar 21
eparation of epoxy-acrylic ester copolyner (a) Epoxy resin. To a 12-liter

r ound- bot toned, 4-necked fl@@sk was 3har ged @ed4 g ofasa | i quifdirspray Faisin,
3b DER 333 (from Chem cgl Conpapy, Mdl and, Mchigan DERis a trad

rk), 2135 g of bDi(%évphehol- , and 45% g of (%9gut oxy-paesf_ hanol -B?L‘.’dSA GBof

ter-cool ed condenger was gal aced ong one negpkd Of t heask! ask, casd ai r ddooy €N

chanicalssstirrer was placed .through the second neck, and a nitrogen feed
¥as pl aced through Bhe thir®, and al® her nonfaifer wasP#Faced BpPbugh tGeed
fourth neck of the {lask. ating startged and tpe mxturg.in thecfl] ask
was stirred under a“vacuum™of 15 inches. The feﬂpera ure was raised to

1400C 40 wher eupongbhe heatfong and s@cuum wbe di scessi nuedGodbout “4ibog of
a.vol atile was col | écted conprising water, xylene, éfronrDER 333) and :

. 2-but oxy- et.hanol - 1490 The exoherm caf®ied t hE% eact i 8¥5t enpefadire t F%Bout

“Jerr], wheré it wagy,held f 5. hour The vigcosity the @poxy re

after one jaour mas%% GardngﬁfHoLt_(%%9650Ju§$%n I n Eg%utoxy?ggﬁanolﬁﬁ?? Y+
after 3 hours, and2g after 3 hours. 4At the Goad of tRa&s5- houGobdl d, 12 ¢

of “2-but oxy- et-hanol -1 was added, and the epoxy solution was left to cool to
room 45 terrpngfampljr’lr%‘.hn)%\g‘ér Acrylic terpolymer.. To a 12 liter 4-necked

..round- bot tp yl’xi é§ e ilaqoﬁ?é)gcglﬁﬁe 768 Boatindormpodiitn AR brepattll 43 ¥Bws. ABout 1038 §#8. of
vere placed amigibefrort BXnié 1BWIFRIA8&S to a 8D reddtion fléisk WBRg WIRCI22 Gin.alf déidrized @bter. This
thernomnet er - mxturegasagitaedsiowly evadidampodyreemia diiieigow. of OMR& bnd 4 9@msoif wetat were

i SRR R ]

added to ?ﬂe g\?%né%%gog 'aiéet . Ex a blrelaeig?!ts eﬁ%ﬁﬂ'ﬁ&periw ab&\® 1he@Ctd a8

Q2
3
gded 1 : nE:; :
m:xturé was Ebellllﬁhgaﬁol nteirie miktare, FABOGrwe bf Sroino-pladfresire Coo® 1303 1¢gad then edifatl to provide an

t'énper at ur e. exEhiEnnhenmayable xen keating corhrositiom gertiesariyi usefyl tor wprgy appfications to interiors of
Efioxy-acry| i Bevawgescapsyboatipg gnravapplied tg cang weredheqticurad andppyided sxqelignt guredjinteroneayy
f ltask was sﬁhﬁ‘?’aa_'éﬁ‘ 1306 g of epoxy resin (a), and 694 g of the acrylic resin
" (B). The reagidnipie 18 xture was stirred under nitrogen sparge and heated to
1Q50C and hePdv;aericthu _fbliela_mgat u'ragélf orﬁ4 hou‘r)s_i%@%aﬁarhg Tendf@fwét%ﬂg&d, .
23.6 g of di netihgmernessivjlarig§xamplgiela qoatingromposti ‘11? e /
g4 m nut®s SmUNER fRelvretam T T h’eﬁ‘f‘”[‘g?%”' 8#9%&7953 6t .'g%aﬁzgf
i#scosity of the resinis U1l/4, (from1 part resin, 1 part pyrol). Into a
jal | on” $tainl-ess steel.. contai ner was 60 'thar ged 2043 g of deionized water
£ 86.1 g of dinethyl ethanol ami ne. The container was placed on a hot
ke so that the tenperature of the water was 500C bef ore 1500 cug

Qiécés{ty #ord-#ﬁvéup, 58_secéndé, aéid nuﬁbér 34:1’ahd‘bése hnnbér'76.4.

~ - a A =~ /N A A P N e —



Bi_' nd'er' corrpes'i tion A binder corrpo_sitidn was produced by m x.i ng the _
foll owi ng: 1200 grans of enul sion copol yner of Exanple 1 893 grans of

dei oni zed water 5 21.7 grarBPcbnmr‘adneghanol am ne 86.8 grans of

dei~oni ze1d1vvat er D106 7 %r ans of bug 0X -elghanol 1 225 o rnarrs ?tf Ioepoxy
1

phOSphatZE 28‘& (%quﬁwer ve,ﬁ‘{ %E:u‘rflq'#erﬁ er, a ¥ 11 %d6a‘? %t rylic

n- but anqf, ofe oA ERn ine& Fhen boﬂ%@@h&%ﬁm ere

f oregoi n@d arardfomc:aw ouay‘ne oaae.anea mae.r I'The rkiRddreCWat dgitgted %Mm.sry TS &
ViSCOgi taddiiarml 1 5o cTeTeimitiid pslemericovipure/Avdsanitigl, wiitansgmiiptast driesslirRing apent went
nelt r al ioPaipapexcoliest Ry poalied,pagting fer theintedenof eank-iSeeay peplipdcostings to @nowere cured
2- but oxyPEPRYISH Sx%efie iR FaN SBHPSwas 30/ 70; and Cynel was 5% based on
solids. glfgpigqating fornmed a clear continuous. coating upon air drying as
wel | a5 ropmRribBlshd pr cddtidgcoat i ng had a wedge bend failure of 24%:

past eur i zatniagmanaer sif¥igRto Examdle 1f6mc0§®9mmmsel9n gwm aafomwsgmoutﬂ og@,cms bf us h

:ﬁgeale ﬁ% g-s%j?g cP%?\\tme {15 eP3a‘t’?' E fbu ggﬁ:ﬁ%ﬁ%ﬁ eggvaw ntln %‘ff

epoxysa évaa&Fﬁ rba&HéaEaﬂ{ mardydﬁmmﬁrhr.taa ABGUOT 168 s dF SfbxiTBInfTe o p%fynié%l

epoxy r aamplmswm aqiiad evbr By minet@s dridfollod88 b3 gnisp ofrantiidBlaéti resirudyeheb3n3 0yd 8Cesi N,
Bi sphencslmSt peatelr ThareSilting palytestic mixturegwas agifgted fqs gnotirer2:hss. fop gemplete mixinga fhe

mar k) , “'g? SRAEng ¥3s sBYeY APRUBT G iMSprionsof gans And hagt qyregio proghce BxSreRiertrtefor $Mand

239§bf xy 0.32 g of sodium acetate trihydrate in 3.6. g of water was
now addesslama'heoreaction m xture was charged iinto a 12-liter 4 necked round 3§
bot t om fRolysieric Blamcbteg ltoasing . neck was pl aced an a|r dr| ven rrechanr cal stirrer, ‘

t hr ough anlﬁ‘t "nﬂfémg'a tq/FdP@Ple 66I° '"es f m qHaws. 'P'd'"r?éEE" -]
e R T e {%F’ R S
heau ng m,onrdw.r & Hpbse p telf tﬁmaﬁrﬁtdﬂ& 632’661 =B

[ er r], hpety daegliv\edolyineis pmdr B:delb he W3tk i@t Wish increased hgititirnevet €h@er Atiout & Of ]
e reamw m‘humnglraed 89,5 pms.of Cvmﬁhéoatwmdda@ Endefoumd he B4 ams. ¢fdleiohizddoyatdr ve

fudii LR S ki T T At R Tl L

sol utlonexe SBIEY GRRI°A CRANET 15 VAL MRE. AP raRer T Heating - -

was st oppasbieinfl 484 g of n but anoI was carefully added The terrperature at

t he end Padparation dfudpaxvadceryiicl dstéri @polwaer about [err] A m)nomer m xt ure

Boeaﬂ id spray @% g

consi gtin (a&POWP%EP 9 13- ltersoyng- b&‘lqt“% %ﬁd
benzoyl Ds(g aﬁolq?g‘pr erwc%) )c % gF sgsl ceddgr;;n enec bﬁ?
was add anni .car;a S viat S et odotan o b it

[err]. Aitdpénd dhedidrRise vasiplided rtr&omahadsd& nec%f gremt:sknr-r&wh@md stivRa ausad to
rinse t imixtanddn thecftask wnﬂetirrednddtrrvevacadd@dh’e mclt-dseTfree'amperetnrenwastrassqd toh140%¢ was

hel d & e'ie "ft'aﬁhe a‘=H rvem/sa' °f el \yaw dcpmersEm 888 |
g of st '° ﬁg?g’{ " Wl%?b o WZ@;‘"’ ﬁ e t@ g of |
benzoyl a@aﬁam Yoo lzvdatdxhemroe 9019 AHeP ¥ Hourd. 148

g of n- sbertald, narz gséfczvuuyox&dtﬂmbl-u wvad hmiee,muyheambw soutigh s leftGo captﬂ rpmar at
[err] 4 Toveperatite.t |edn toecr)kT 3 1r_‘r,ours kner e rgagt | on m xture was h'el dt at
[err] fq'F\ (gwﬁ nec "fwere lﬂiacefr rr\m eﬁqlc'o%e'gJ lEﬂn ﬁ‘ n alr-drlven mﬁ?ﬁ &(TI s@:rﬁlﬂzqér \(/avas

nser
w‘&/tookre&ni.ram Rgbd il i S 4ol Aot
sl oW y asbiemert ixiulecof N EBaGLdf eiathaénticutia, .amg of hﬁen g:loffeﬂryr éuyané)mrg éttbeh0yil | .
Then 80 pgroxifle wansiawly bdseth tmtbe redinximesaivact. B agditén teak 2 houne ped the deactioamuixtiifee
react i oiaphald ar’@a‘f & anether hour helare foofing to1oaft iAMPerphiEh Thaonag-vafRtigiofitbe FpFiarhanol
was add&FNYE BBtal'n a di spersion of 20% NVM The resultant 45 copol yner was
bel i evedp&,g.ab@h@ggtémewyn@ar ylic graft containing quaternary amoni um
f unct Bonal intoi afisliter Fnndiboitdrnen4-de@iediack Wasrcbargéd/1306 g biuposkyi resin (ah andieagidf aal | y
|rrproved°'Y %TBTGW'PBMTBWSW y!"deaE'Ff eanpme 'thBmﬂG t°s1é$°¢ﬂcdml¢1

u ol m | ol 3
copol y fi{gﬁ %{% rgqrdﬁgﬁ%giggegn e?éa tlon e\?vfgsy he 5at Ug ottom 3
4- neckedy (f agr&aﬂ\, ﬁdn%*o@) o‘ﬁ@bﬂronst m:es Jté%?ﬁﬁ wstted f-;
with me tchagmmmi ﬂﬁeroﬁrhﬂmﬂai‘d%1g\d&ﬁrﬁéthﬂ€t nolhni) TR toMBinétWas pladed Ak b H&N
-mechani eleke sotthat ther temffdraturacaf the m&swt\emuefwrw Q9rq f tftae‘bm fyorﬁ_tﬂ} tfitgffladi wesl 523
~(pol yvi @g‘k”%ﬂ Pige agia Wer; A} 'sfoamf 3“1 é {fe oMuiAn was 4
trade marRy Was Hdd%d™ AR PREer SST'?/S&'"?e(Sr 556 P i A mononer e
" m xturee consisted of 544 g of styrene, 435 g of et hyI acryl ate, 54.5 g of
met hacrylic acid and 64 g of N BMA nononmer (85%in 55 isobutanol) and 13 g
of | auroyl peroxide was batch added t@ the agueous solution at about [err]-:
and the polynerization was carried out at [err] for about 5 hours. At the
end of that tinme, the polynerization mxture was let cool to room :
tenperature. The nonvol atile of the suspensi on was determ ned to be 29. 2

RS

phosphate 60 (Exarrpl e 15) was preparedas foI I ovvs Into a 5 Irter 4 necked

[ 1 A NN N Y " o o o



.6 g of deionized water were added. The tenperature was increased tg~

e and m xi ng was 65 continued for 15 minutes. Then 55.9 g of

2-e ..-hoxy but anol -1 was added fol | owed of deionized 15 EP O
307 Bl water. The mixture was sti rre%Pf&F'oJCa&?rmes at [err] whereupo
200.:3 g of arBimfeP¥dmgpemsphat e (Exanpl e 15) was added in 30 minutes foll
by 68 2 g of deAmindsedomvamaon o€ prodicedibi utidisg thelfellowihg3. 1 g of epoxy-acr \
grafit copol yrrer1 milsion ppolwherafcdBxahele lowed by 77.1 g of dei oni zed
water over 5 m ms . %% :’l?te Qf n-but anol was added in 10 ninutes

f ol owed by addg ,Q,,,Qf ,p}te frel 303. 5 Additional n-butanol of 55.2
g was added overno rﬁi‘hﬂld{ e-SutBﬁA-étlemad by the addition of 205.4 g of

dei‘oni zed vvater225$rma'ni)nfvmxmph¢sehaﬁ the blend was 15.1 % and viscosity

Ford #4 cup f baﬂV‘f"lﬁsFﬂ"éFPa\/\invm on a glass plate followed by
baki ng over’ 2 ah faﬁ,'ﬁ, @Bmt'gg’og] for 5 minutes provided a snooth coating.
10 Exanpl e rmgbaugmmawagxy graft acrylic-containing phosphated

nononer A 5 L 1i1h fsdgoing blepi@as evalliitediasaniintéridf canzosting, NUMI®ELI8,8%2 vIe@BILOMBAB secaiidi
a [err] inlet*4fed Q\;'h»a% V\ﬁ5t5h baFSJI‘OS- rmfce@fne@fabmlwx“ya@ﬂ%nmgalamme'mw ratio

: -b
[err] V\hen t"ﬁé.&@% orFe ?p'%rn us tmgu ob mqsfr:\y aswe as atlng had
(Epon 1009F) 4 rizShioh Y1700 edéfighf b Gush
epadxy resin vaezies%nwaséseénéadporaheraheréaﬁhammxmso mwﬁa eiwéiillhim prosbrie '
gng. of n- buteawﬂéntwas slowy added to naintain the terrper ature at 1150C. A

m Xt ure of 15,59 g of rrethacryllc acid, 83.2 gns. of styrene 2.3 gns. of
0!

et hyl acryl at di‘L mgghaa‘% rLl%]ig %séphate 21.7 gns. of

begzoyl per oxXi ﬂ.ga" Te'g%% ﬁ.ﬂd’# .&i‘ ik 93:“%  PHERGh R (iR pBIdsin,
sol'ution overausbhénhaymtuhssmmthmucaatd I-lohﬁormﬁélﬁﬁﬁﬁonm attads Makkp 248apiaiesig) of Bishenol
g “of n- ButAdn ib?5 9082 butogcpthapolrliand 28 g df evlemcﬂ Rigofsodiynmracétate Fihedrate k6 gcnrnwater was

m Xt ur e was K@t
e e e e

xt ure of 2pedVidgdbyQf h ﬁrhg)ﬂia Wl’@fﬁ Q{e BfMPerdtlre @5ched d40°¢,) Yokt mg stopped and the

one '

t efrper at ur & @i(othehe calesouthe t ebtuemf thearsacfi@r mijture tb 1785 Thetedipérinareovas beld aligsC for - o

an{ hour, the é"(f"!s@sﬁeﬁéwey 4%&9"# 'ethe'I‘OFt‘h@s
R w ;m @3\%&? Ty %m* sigaced Tro
bl ended Wi t h nRhs r.ccua.dqw TSR 6 he zeynase u&@seaemﬁéﬁém e 4 of
spray appl Psed-mmkeétharor mssaﬂoaitbmg ep £87A liriwd houdss, EHadenGFetuide Wag HRIARPDISIC. After the
acrylic nel amqnemgmmrememdequsg utambl wemedltmseﬂ) eﬂd;twefunhelem thereadpédgo the

were added t gEgrasimi gﬂrtwthvq

t ub{\ s IE? co jng of 888 g
re
it vas' TR A gﬁr R C e
di met hyl 3 aeamees mo Tha BadRon agme ree Rin@kte emrt @fsodvara.oﬁd
wi t h cont i nuddurdgforeali®grof n'bh@né] vas gdded. Miictuié\hdstcomyd fedrh AT8C t0VBSYC Withtkglorf 48D g of

fol l owed by 2 )Xy T rrsﬁnew?é %rge Hsateerepqsmqw prel then hawdoraeowageras;:t Blen 80
epoxy acryli r
choxy scrot SRy mg get pa s e
resin, Cynel bdiiag Joyesnd oﬁﬂ\ f‘lﬁmmddb&fdﬁll roveA mxture of 0.

and 3.7 gns. of de| oni zed wat er vvas t hen added and nm xed for 1 hour

The resultin ggbl'p YR Serb iy BRAPYd ed an excellent s ray a Iled
cost 10 onwt L TSR ST SRR o St Mg
hydr oxy t er nmiwisitnebgproinish thiedsh n@f&i raoo‘fddlcb ﬁrsrﬂ%ﬁfdmen dnfhl

t erm nat ed pdieyted t%ﬁ@fcebﬁéor Hoaeef VIr®0D%23 2sbhyinyiBildehol Goodkit bbducé(}nmm:cdl EWa'!)vne Pa
trade mark) vgjoisadad ?g Slat' 'e'cﬂ'ssg'y'ts’d?f utle?t)m‘rjw " lmdconmsted of
oo o R, o Bl %urgr e
of ; super phOSdahﬁfelé‘an&CWEE aafotcsfop Wb Yat&h an ftm%m

over 11 m nutrmsture'ﬁhs let rradnume-perfatutehﬁnermamiaﬁmtosthw&i‘spérﬁtoahvae te’:Hm &for

25: i nut es. %itVdW ford &4 ¢up wap@P sesdnds3. 7 parts of water was added
and the tepp g}"@ﬁf ,%@ '°r“é? 'E'E“f oﬁﬂ ‘?’?P’k’f‘lﬁfyec %“P@'t"&?’rﬂ@@maie‘f"éﬂﬁﬂ epoyy phpsphate
hours. At th lith @ﬁbbﬁ ed' 1136k WEER
angd 45 3.7 p675459 Gfdedinri&l\hatér THEflask vidis I ﬁé&rtbﬁ‘lﬂf@r&éﬁ& &f&%&%ﬁd? gbfﬁy\&ﬁ{iﬁ
308 2 parts Gfldmaleﬂrlvemcﬁaum!mcbra'hdnﬁmne o lieated to B2 aidOI8\g of tine ms)amms‘ethanol
then added arffd £3f p%?%wb ‘srthgaw s agdedp Thegiamperatyigomasyinerpasedster 485 ayfd miwiag, was
was added gn&”?t?tS‘Jp t°§\a 5248 ot Highodyal rasdfdrdiioliowed Re2p g flidpignized
id. Blend conposition: To a 5L reaction flask, 1000 gns. of water
s persed copol yner from Exarrpl e 13 were d8ded along with 754 gns. of
er. This mxture was agitated slowy for 15 mnutes. A prem x of 18 gms
BIVEA and 200 gms of water were added vmth continued agitation. lheg

copol ymer from Exarrpl e 14 were added and r| nsed by 19 gms ovvate. Next ,
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A cenventi onal pol y'rrer'i zation vessel equipped with a stirrer, condenser al
water separator, thernoneter, and a nitrogen inlet was charged with a t3

oil fatty acid (Sylfat V-18, emark) and heated up to
[efr]. When the tenperature wa)sér'itt?6 g?r 7‘5‘3 of a resinous pol y¢
(RJ-101 v\farqm’fhwn@aﬂw sﬂvcasfoaﬂheuutem"%wwﬁu@d 2Q°é'1 91?5&@ eRoNY-phps h?ﬁer( xample

vacuum dp! folloypd by 68 FiA NS e
The rea(}fhﬁ-ac%gﬁ f{%:gop Pmejﬁ'ﬁ%{ﬁé‘i %ove '%ﬁ‘l\fnut':sﬁ &ﬁgﬁé’fﬁﬂégp‘; wateror 1y

16 5ERdQ|t|3&1n-3@cZnol§b5h@ wak dddel Gvdr #5TRING1es fbitowatterme atibi€iori 6¥7D84 @lamenims

mal nt ai restkr.dthe AdO @ tifemf the bleh@ wa® 1. 1%, andlvisdosityFordd#4cunives 13 wesor@s. A fidm dsawini d.
The heatdownsn & gipsselstafoliowad By bakiag prese hotglatadt 30T 93 R fer & Histeg proydeda snjeoth\hen
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