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Parts by weight

60 : Portion |
Soybean fatty acld : 1268
Pamolyn 380 brand fatty acid 210
Trimethylo!l ethane 856
Isophthalic acid ' 896
65 Benzoic acid . . : 269



Portion Il 45 . - Xyl ene - ' :
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og5et|cal 70. 0% '1 4 Parts by wei ght Pgpaion | Propyl ether of

Fropyl: ene gI ycol ' Dlmethylamiﬁ%yl methacrylate . 245
N _ _ Vazo. 67 brand polymaerization initiator _ 32.2
Alkyd prepared by Example ] : 1875
 Portion Nl L
Propyl ether of propylene glycol _ _ 40
' Portion IV - _ S -~
Ce T ‘DiCup R brand catalyst - . 30
- 88 C _ Propyl ether of propylene glycol o - 100

Portlon lis charged into a reactor and heated to about 200°F (93°C) under an inert atmosphere. Portion

II is added (with 10% initially) mcrementallv over the next two hours and 55 minutes at 200°F (93°C). Portion

_ il is then used to flush any pumping lines and the batch is held for one hour at 200°F (93°C). ¥
- 80 - One-half of Portion IV is added and the temperature is raised to about 280°F (138°C) over 30 minutes. E
The batch is held one hour and the remainder of Portion IV is added and held at two hours before cooling. ¥
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e-half of Portion |V is added and
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ortion .

met hacr yl at.e Isocyenatoethy_lmethacryQIQtQ Styrene

90 Di magByl ani noet hyl

10 Butyl nethacrylate S
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- Dimethylaminoethyl methacrylate : : 98
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50

Portron lis charged in a reactor and heated to about 75°C. A mrxture of Portion |l is added over 30
minutes and then held for 30 minutes at 75°C. Portion lll is added and the temperature is raised to about
93°C. The mixture of Portion IV is then added to the reactor, 10% initially being added. After 15 minutes, the -
rest of Portion IV is added to the reactor over 150 minutes in about 10% aliquots. After 60 minutes from the

55 last aliquot, one-half of Portion V is added. The remainder of Portion V is added after another 60 minutes
and the batch is held for about 120 minutes at 93°C. The resultant acrylated alkyd composition had 74.5%.
non-volatile materials. A sample adjusted to 70% sollds wrth the addmon of ethylene glycol monobuty!
ether had a viscosity of 250 stokes. .




Porti-an | is c¢harged in a reactor and heated to about 75C. A ni'xture of

Porthopn |1- is added over 30 minutes and then held for 30 m nutes at [err].":f
Portion Ill is added and the t a?grﬁ? ﬁtal sed to about [err]. The
mxture of Portion IV is then a ded e Teactor, 10%initially bein

added. After 15 nmi'nutes, the rest oEdemldlxon |V is added to the reac
over 150 mnutes in about 10% al T quots—After—66—rutes—from the a
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of - Por 9agtar and|heid<I5 addaleet. THa 02 ) :ﬁ' J, r';' ‘?Tﬁ?@gn"ﬂphédque nder
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S IVise adﬁbedstokl' ﬁh&rﬁb’%d
“i's.held for about 120 m nut VI propyl ethar afoprapwiepe givcolt hen cool ed and
fi |t erEeim W'%Mmosmlon had a 68% non-vol atile material content and a
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‘e pH pzsaeﬁinn GoahgIOENED ddqﬁg dpmqyrae Rtapionid Geid.al oHRIMIFS
Miatten Examplest dfcpaint EsHoRRIGHA aln Itm{l o SIroient tamaeraiuse for ebnut e

"™rhe - paint is then electroplate rom at ?‘IX*WYW"?%@'%’QWPM ed
nd an.organic acid such asFﬁQropl onic-dacid. Aone ml (0.0254 mm

gis develwin electro

""""about two.minutes. -Exanpl es of parnt_comnp |L|U||o #s+Ag the base -
s| t i ons of descri bed belPBHbY Beightl e X Parts by
- PorElﬁ"E!?f' | EI ect rodep05| tion vehicle Acrylated al kyd from

| o green
e gre'ekxd fl_'om xamp Vll : 1794 62 50
. GLTE -Yellow: iron - oxlda | : 1.41 hyl ene gl ycol
.,:'--rron%hexyl ether gt':alz GU"E | 17.0 Et hyI ene glycol obutyl et her
2 1 Port ion I I 55 ylene glycol monoh nts, solve etc.
. | | Ethylene glycol monobm fgt?
o B " Portion It - o o '- |
: 55 Pigments, solvents,
. Lactic acid (80%) 8.9
12% Cobait naphthenate drler : 1 '0 '
Methyl ethyl ketoxime o 1:0
60 i o Portion il .
: . Deionized water 1468.05

Portlon lis charged into a conventional
" Portion Il are added to the resuitant paste
85 . sollds content of about 10%, a pH of 4.9 and

sand mill and is mllled to about a 7+ Hegman T},

e compo
in order and mixed. Portion il i is then added. The ppalr':te r’:;sst;f
conductivity of 900 umhos. A Bondente 1000 brand pane! from

e oL e B T S L e olae et L1

#mele Xat 125 volts at anbient terrperature.

{sing,a xydanp reflux tg pamiive fateir dntit thﬂ&fdtvhlggdﬁo sthS then

rs{romﬁoq kadja68% har-volatilé matexisn eontedtidndan ccfs bat ch . _




c acid (80°/c) T - " 8.9 12% Cobal t- ‘napht henat e

1.-0 Met hyl ethyl ketoxine 1.0
J = i ‘Portion 111 Deionized water
-14468. 05 Portion I is char ged i ntEpagcros/eatiBnal sand mill and is milled/to
dbout a [err]. nponents of Portion II are added to the resultant

fa e G R

‘@onderite 1000 br an panel from 8

EP 50195141 Bl Hooker Chenical CoE)qampIefXIDetroit M chi gan pl ated for
Fwo mnutes at 150 vottsgave a1t O mt—(00254 trr—After force
frying for 45 mnutes at [err] , a gloss reading 4 %W%t 60/[err]
geters on a Hunte DA8RYeHn0OSS nMeter was obtained. 5 -

JExanpl ereXl Parts by waédybéepbmidni vehicle 10 : El ect rodeposr tion
fvehicle Acrylated al kyacmmmamm@xamm vl - 12%.2 Ethylene gl ycol

}rmonobut yl et her Ethylene glyco ptherg| ycol rmonoliekyl et her

{10.0 Titani um oxi de (rﬁﬁ'fﬁ%ﬁﬁf&?ﬂ?ﬁz Plinad 16. 74gip Portion I
Pignent's solvents, etc. Lactic acid (80% 5.3

| 12% Cobal t napht henat Ronitmi ler 0.5 20

1 Met hyl et hyI ket oxi. me Pigments, solvents, etc. - 1.0 Portjon Il Deionized
wat er | "“"c ""' ? gﬁe o aRortion I is saﬁﬁim Iled at high
speed tg a val ue of abp“ T ‘f’ortion Il is. mpqed into the
di spersion and waterfrom orti on I |l is added resulting in a paintwith 10%

; sol inds, pH 4.7 and a Rimutitivity of 720 unhos. Plating at 150-200 volts
r\o(duced a1l ml (0.028efoni%f watrm After force dryind®4or 30 ninutes at e
i 1 5 2 hardln SORALANEP ALY St B LEMREH 2bd3e 718 SimdNpdrfonOl BFHhikdd ihBaFe 80% ...
' On t he 650 i6H anmﬂ;@ﬁﬁﬂd#g;de&;ﬁsmma&wxh ith 1094 dofidshpH AMEdng Acondbctivity =~
Portion | 20yuthHos. CRiatibg atT]80e-200| voits produced a 1-mil (0.0254 mm) §ing Afitgr force whe‘pyao :

al cohol  minutes at 250°F (121°C), a hard, 3mogth Toatingis Pradycedxfefection igigreatey than % on the 60° -
28.35 490 Hunter D48D gloss meterpor tion 11 Acrylated al-kyd from Exanple VI

195.9 27Et hyl " hexyl al cohol - Example Xil 10 9 Propi oni c acid

i 5.6 Manganese dri er -5%- : —2—b5—Aet+v—8—Brand drier -

" pronoter froii Vander bi I't “Chenical Co. _ Parts by weight37 - Or t ho- t - but.y! .
phenol .- . nzed wat er . - 1443.76 50
Thi's pafnt is mi xed an fg,gE%p ove. The pat nt hach_gs conductivity of 800 "

;_'_unhos and a pH of 4.5 QtEth'l,Q%xﬂeM . Plating at 1407va2ot s of * direct current
4 produced a one mi (0. OWmeidqim) The coat ed Bond@83% e 1000 brand panel

i from Hooker Chemi cal of Detroit, Mchigan was then cured at [err]
} -_..for 45 i nut es Ihe f gawoaf;o"t@gmg'egi 0SS —of 94 ,ggist he 60 Hunter D48D
' gl 0SS ITEt er. Chains 2-Ethyl hexyl alcohol - 0.9
o - Propionic acid ' _ o 56
S 'Manganese drier 5% - . a2k
S e - Activ8brand dnerpromote_fﬁm
— ST T 7T 7.7 'Vanderbilt Chemical Co. T 037 L
o T oo 'Urtho-t-butyl phenol __ R " 057
STEIRTTT ‘Deionized water . 144375 _
- 50 This paint is mixed and milied as above. The paint had a conductivity of 800 umhos and a pH of45at

" 10% solids. Plating at 140 volts of direct current produced a one mil (0.0254 mm) film. The coated Bonderite
1000 brand panel from Hooker Chemical Corp. of Detroit, Michigan was then cured at 200°F (93°C) for 45
minutes The f' mshed coat had. a gloss of 94 on the 60° Hunter D480 gloss meter.

" 1. An acrylated alkyd graft copolymer electrodeposition composition in which the acrylic portion -
- contains amine functionality providing water dispersibility and cationic functionality. :
60 2. The composition of Claim 1 wherein said alkyd portion comprises the reaction product of a
polyhydric aleohol, a polybasic acid, a fatty acid and a grafting agent. :
3. The composition of Claim 1 or 2 wherein the amount of amine functionality is at least 0.35 -
equivalents per 1000 grams of the graft copolymer.
4. A cationic electrodeposition coating vehicle comprising the reaction product of:
&5 a) a base alkyd, including a grafting agent; and

9




Soddd

1.¥An acryl ated al kyd graft copol ymer el ectrodeposition conposition in
whfch the acrylic portion contains anmine functionality providing water
persibility and cationic functionality. 60 2. The conposition of
Cljai m 1 wherein sa| d al kyd porti ogppcov®sg 449 Bie reaction product of a
| yhydric al cohol, a ba5|c acid, a fatty acid and a grafti ng aa&Et

P
e TEp q%%“%f?ﬁ%ﬁas‘%éé%”%%”eﬁ.«} oy

cationic e ecttod ep03|t|on coating vehicle conprising the reaction produc
of: 65 5 a) a base alkyd, including exagp@fxii ng agent; and 9 EP 0195141
8}1 Hooker Chem cal Corp—of——DBetrort—Mchrgamr—ptated—for—two—nt nutes at 150
volts gave a 1.0 nil (0.0254 mmfilm After force dPY3 PyWeEPt 45 ninutes at
[;‘err] , a gloss readi ng.f, 90/ 75 at 60/[err] neters on a Hunte D48D gl oss
et er was obt ai ned. 5 Electrodeposition vehicle Exanpl e Xl
Parts by weight Porti onA¢rvlated alkyd from Example Vill El ect r odep@giti on vehicle

Acryl ated al kyd from Ex °P'I monobutyl ether] 12 2 FEt hyl| ehé gl ycol nonobut yl
et her m‘ g‘TﬂWFer'rBWS'hexyl et her 199 10.0

Ti t ani umsoxi de (rut|I 16 7 15 POI’?IOI‘] Il Pigments,
solvents, etc. Lactic Rbaiod 1(80% 5.3 12% Cobal t
napht henate drier Pigments, solvents, GtC-S 20 Met hyl et hyl

ket oxi me Lactic acid (80%) W0 _Po ﬁst ion 111 Deioni%8d water

854 25 , Portion | |sMg§ﬂﬁ&bﬁllaegﬁ F{"§h speed to a viiRue of about
7-1/2[err]. Portion Il I's mxed into the dlsperS|on and water from Portion

1] Ls added resul tincPortiondilpaint with 10% solids, pH 4.7 and a -
conductivity of 720 urrh%onﬂpﬁeﬂateng at 150-200 volts pr&#fluced a 1 mil

(00254 ) ~fdol 1%‘:4 e §t hof it s T Abmad, B hibn 1 Eﬁ th
STo0i 1 CEg T e Rt (£ e e
Hunt er D48&F b Q&ﬁ\osmﬂaﬁﬁg aﬁﬁOEZGDm& t€ poélilicelPar t @il foc025 ingrd) tflln'35After force drying for 30

Portion | winuted af 2507 (12120 @l hard, pmooth coating is produced. Refiectio igdreqterthdm 0% erxthe 60°

al cohol _ Hunter D48D gloss meter. 3 50 Tjtanj um di oxi de (rutile)

28. 35 40”_ Portion Il Agtybgb@d al kyd from Exanplevl -
195.9 2-Et hyl hexyl -al.caohal : =109 DPr nnl o< acid
5.6 Manganese drier 5% 2.5 zrsnsbvwelght

Activ 8 brand drier pr o ' ' ,

0.37 O tfo-t-butyl phe kydfromExa el 0.-57 Dei oggged water

1443. 76 50 Thi s pai RitHythel Ki8dhopNd m | | ed as aboves.zelhe paint had a

conductivity of 800 unh(marﬁumhlauqilﬂ'uﬂlﬁa) 4.5 at 10% sol i @38 Plating at 140
volts of direct current producéd a one m (0.0254 mm) film The coated

Bonderi t*¢ 1000 brand p cal- Corp. Detroit, M chigan
was then cured at 200F '{’?‘;‘,,E;%Q"jgg‘%""‘ﬁhw The fi n|1sI %d coat had a gl oss

of 94 on-the 60 Hunter iglagi@as neter. 56
: ‘; : Manganese drier 5% : 25
4 ' o _ Activ 8 brand drier promoter from '—-_
\— < 7 7 Vanderbilt Chemical Co. T - 037
- T "~ "Oftho-t-butyl phenol ' 0.57
- "Deionized water - . 1443.76
50 This paint is mixed and iﬁ'ill'éci ‘as above. The paint had a conductivity of 800 umhos and a pH of 4.5 at~

10% solids. Plating at 140 voits of direct current produced a one mit {(0.0254 mm] film. The coated Bonderite
1000 brand panel from Hooker Chemical Corp. of Detroit, Michigan was then cured at 200°F (93°C) for 45
minutes. The finished coat had a gloss of 94 on the 60° Hunter D48D gloss meter.

Claims

1. An acrylated alkyd graft copolymer electrodeposition composition in which the acrylic portion
contains amine functionality providing water dispersibility and cationic functionality.
&0 2. The composition of Claim 1 wherein said alkyd portion comprises the reaction product of a
polyhydric alcohol, a. polybasic acid, a fatty acid and a grafting agent
3. The composition of Claim 1 or 2 wherein the amount of amine functionality is at least 0.35
equivalents per 1000 grams of the graft copolymer.
4. A cationic electrodeposition coating vehicle comprising the reaction product of:
&5 a) a base alkyd, including a grafting agent; and
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