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treat ed plate . - . doss value: > : . .. . 855 .. . 84.7
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EXAMPLE 12 . colled rolled steel plates were connected ‘as 30

Electrodeposmon coating bdths were pre- the anode and subjected to electrodeposition
25 pared in the same manner as in Example 2, coating at 80 V. for 3 minutes. Subsequently,
except that the amount of the 2-mercapto-' the resulting films were baked at 180°C. for
ethanol, which had been used as a molecular 30 -minutes. The properties of the films were
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L R 1 h
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... | pKa Valie o fesin .. o .o |- - 9.2, 03, o 90 T
?Wfﬁ;ila:plah_ L 8} »g%}]ﬂ'f )
N 0 JEI PG Tt ST
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(I 5 »» 68.9 75.3 49.5

Molecular weight of resin ' 9,910 | 9,800 14,730
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TiO, (R—550)is a product of Ishihara Sangyo Pigmented pastes were obtained by treating | pKp of §.

K.K,, and Carbon Black is a product of Mitsu-  resins_having pKa values of 8.33 and 9.06 i at least I

35 bishi Kasei KK and pigments having the pKp values shown in  £5 ing baths

The precipitated volume referred to in-the - Table 15, in the same manner as in Example
above is the volume, represerited by %, of a 2. These pastes werd®used to prepare coating |
pigment or enamel which has precipitated after = baths. The thus prepared pigmented baths ;:

. dispersing it.in water at a certain pH and - were measured in respect of dispersion stability
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Bal cul at ed as above.

2l ghgnt.

lispersibility.
ted by treating
8.33 and 9.06
-alues shown in
as in Example
yrepare coating
gmented baths
sersion stability
Table 15.

: . From the resulns shown F

. that a coating bath ob?a%rim 1:lrf;m 111‘gl ¢
. P igment and a resin which satisfy the
5 cd

ﬂlﬁ I‘SI on

1
@BKP'—PKHZM 10

"is excellent water dispersibility ofl ;amt
particles is prominent in disfefbion
: stability thef®f, as well. The resins hgying
10 pKa values of) 8.33 and 9.06 were pr;;@red
. according t e process of Example
: n_eutralized 45%, of the apparent neutral~
isation degree with S-dimethyl aminoethanol.
; The resin hagipg)pKa value of 8.33 has an
15 n value of 0.9, Tg of 16°C and an average
. molecular weight of 9,000, and the resin
having a pKa value of 9.06 has an n value
of 1.4, Tg of 20°C and an average molecular’
weight of 12,000.
ExampLE 14
The resin_having pKa of 9.20, which was
- obtained in Example 2, titanium ox1de having
pKp of 9.53, and carbon black having pKp of
- at least 10 were used to prepare colored coat-
#£5 ing baths in the following manner:

0

TPy

Ti GHdear

Grey pigmented bath:
To 100 parts of the resin solution, 55 parts
of TiO, and 1.5 parts of carbon black were
¥ he(aBxt52 s ground in a ball mill

for 24 hours amigwas then charged with addi- 30

i ron

. tional 200 pa the resin solution to obtain
a grey pxgmen paste. This paste was used
to prepare a ¢

g bath having a concentra-
tion of 13%, aftba pH of 8.75. S
Black pigmenjtg bath: 33
To 100 pa.rtsbtg the resin solution, 5.1 parts 8.0
of the carbor ck was added. The mixture .

- was ‘ground in a ball mill for 24 hours and

was then Harfed with additional 200 part@?
ofj3he resin solution to ob@ip a black pig- 40
mented paste. This paste was used to prepare

a coating bath having a concentration of 11.8%,

and a pH of 8.8.

By the use of the above-mentioned baths, _
colled rolled steel plates and zinc phosphate- ‘45
treated plates were connected as the anode and
electrodeposition-coated at 8 V for 2 minutes,
and the resultmg films were baked at 180°C.

“for 30 minutes. The efficiencies of the films

were as shown in Table 16. . 50

TABLE 14

mAea T
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rf’-sr ns havi ng Bl ack pi grrent ed bat h- . , 35, o 10|/ pkp
| ues of 8.3 3dU0 VET e prepa euG To—1T00jparts gfack e~ TesT™ stability
| ution, 5. 1 pa e | ey : : ' et

'  Substrate zinc - zinc '
' colled phosphate- colled phosphate-.
Elapsed b rolled treated rolled treated .
days -} steel plate plate steel plate ‘plate In the t
— . _ stabilit
0 T 71.8 87.2 86.6 L Exarrép)% 2
. : . ' sented bv U
10 S 76.1 S 73.1 91.1 83.5 by sub;ecn;
Sre s : . in o <
22 76.5 71.0 88.4 83.6 the Bres o
' i - set forth in
’ . ' B Co : 0 acrylic acid i:
From the results set forth in Table 17, it  Ethyl acrylate 155 parts 20 resulting re:
-is evident that the colored enamel coating 2-Ethylhexyl acrylate 157 o values, bUfa -
_ baths in accordance with the present invention Styrene 46 resin is marx<
~ are markedly excellent in stability and always N-n-Butoxymethyl acrylamide -_ 118 ,, _ to clapse 1im+.
15 give uniform films. Acrylic acid 2 ) polymer obra!
COMPARISON EXAMPLE 1. Azobisisobutyronitrile 224 ,, 25 as the acid -
A mixture comprising the compounds shown 2-Mercaptoethanol . 6 mers having ¥
" below was polymerized in the same manner Isopropanol 474 ,

as in Example 1 to obtain a resin solution.
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according to the process of Exanple 2 and

bl ack was added. The m xture

apparent neutral -

isati.on -degr

addi t Porral *200" parts-

has an of t

-was ground in a ball
ee.with [err] di rrethyl

he resin sol utron to obtar

am noet hanol .

_nent ed! %ﬁé’pe Thi s paste was. us:

of the carbon

neutralized to 45% of the
mll for 24 hours and 95
was then charged with

:The. resin havrng pKa v
a black pig- 40 15'n-

Tg- gf 16[er2¥C and ‘an_average

sol-eeular - wei- gfe 1y Gnil@0wasBraliRe Wi® 6N comting Bath lh@&gbaagdndmu@mt@{ of

concenM-a_t I Opar@f of LA-dfkthilaninbegh

of 8.8. -+ teslm having. PKa °f %#7 -vaglue gigl:Hg a’z%@rvrti 1; s Iﬁ ’bul ar - -
3 e solids cont i
By the usef off l?gglgt% ]ﬁ ghogcg fﬁ% i saE.rcnﬂy, elec1:1~0depos1t1o\&g 1?9 000 B
<ol|l ed rol ‘il& ff p)k a @S vﬁéoglﬁr #hes -undé The same conditions as m 120 oo
EXAVMPLE 14  (Gardner).- From tHeFﬁElt &Sirr_ blaﬁoas a’rl\Bm@ler rmédtceebuh:sg _Ehhm mm%e?nd
The resin hawﬂimgprsmalt#f paetems § %‘%ﬁf sggm‘%o %H&Wélf!ﬁ 8 V
r 0 0

(;eor 2 min i:aste wg‘ﬁge ( ? qqr. EI tah BX Vaﬁéh VA

espl ti ng s Were. b 180[ pr of 9.53, .and.carbon bl ack
J:Law-ng PKp of “for 30 mnutes The ef ci és of thefrlms833 and 9. 06
gat feast 10 were used to prepare col ored coat- .were as shown in Tabl e 16.
50 45 | ng b hc n-the follow '\n ARRReL—— -'33' ir e EXG!"P",:JT\, .
‘24 Y} . . &m$m354 713 ..... 2K

ARIE ’ rolled | fefric pho% i phosphate-

SABLE 16 e, Col ore’ [erfffificied | < oty hd ied platc |
Wnel - ‘Glass’ value Subqpt_r ate.0 colled 77.6 pho:ph aa7e3 . col | _ed"
shttwhit' "~ ltem S : rolled eat ed}:. :

'—?ol;l Jo Tht“ik%"ést'@ll o 28 I_t om - 2 “teel ZBI ate |
+# at ¢ ﬁ;ﬁq{ardagsgt e Gjoss v a,l ue H L H75 1
_%;.8 o 86.6 .Thlckness [ err] :
2 o cir 36 TdKer rrardFP@é@o by
B SIE’S )ss cuf : - 1p0/ 1005
-Sols
%OO/ 100 : OVTBOI. 00/ 10 SOI r/:ent "_Xyl Bne » 4-5
-5 1 resis- 5 $opr opdnol o | 5 5 | 75 4-5
4- 5 tance Acet one 5 b ' 4-5
4 Bpaths Hkali ¥ 5 3 t 5
ﬂmx}m AlkaﬁmmameAm d resistance 5 45
resr.s- _ AﬂdﬁWhe resulrs set3forthlin Table 16] it * Thp _
stabilities of the a bat hs is obvioup that even forned
into col ored jcma - Tabl®717 wWith ref.erencg to 4%he i ngs,
‘t he “coat i ng clnposi. tilclag of thejpresent .gl¢ss values of the films. 5
dnventyon gip& bcel by one-coal fingsh.
_TABLE 17 ‘test 14.3 Bag h 32.0
zinc ' '
thosphate- :
treated ot . . : L
plate _ In the table, tests other than the bath polymers low in pKa value have gradually .
e stability test are the same as in the case of migrated into.the aqueous phase.
86.6 Example 2. The bath stability test is, repre- _ :
5 sented by the gloss value of a film formed CoMPARISON EXAMPLE 2 40
83.5 - by subjecting the bath to continuous stirring An electrodeposition coating material was
in open at 25°C. and electrodeposmon—coanng prepared by use. of a polymer obtained in
83.6 . the film during said stirring. From the results ‘such a manner that an amide polymer was
— _set forth in Table 18, it is clear that when first formed using acrylic acid as acid monomer
) acrylic acid is used as the acid monomer, the component and then the amide groups are N- 45 -
155 parts 20 resulting resin is- favorable in pKa and n butoxymethylated with formaldehyde and
157 .p o values, but a coanng bath made by use of said butanol. The results of exgrrunauon of the
146 . resin is marked in degradation in stability due propertes of the electrodeposition coating mat-
118 » to elapse time. This indicates the fact that the erial are shown in Table 19.
le 22 » i polymer obtained by the use of acrylic acid- One half of a mixture comprising the com- 50 .
224 . 25 as the acid component is a mixture of poly- pound shown below was charged into the
6- ’:, mers having various pKa values, so that the same device as in Example 1, and polymer-
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Col ored enanel G ey Bl ack

t est Substrate zi nc
zinc. . _ _ . colled phosphat e- .
¢l | ed phosphat e- El apsed .- - : rolled - - treated
led ¢« = ‘treated . . days ',.; . . . _steel plate- -
ate. = steel" plate.-»,- plate; ot 0 ARy
3 : o 10 1254,713 _76.1 - - 731 . 2 91,
V " 1zatton was. lmuated boxhng pbmt of e rwm obtamcd in_Example 2), had pKa -
. the mixture, The *emafn%ng mixture was added 29 and n value of /11170and gave a ¢

dropwxsF mdhhouts raad v dyheizebt f oing ibauhrhaﬁw)b @pemﬁq elpctroconduBtivity

4

1 ate . 155" ‘pa ts 20°f224><1°’l E::é - In °£§ é‘bl or é
: lic ‘acid - e, it is antxc1pat e bath. stabi .

Cogt ' nﬁcry 2 Et hyl hexy ,coanng bath, whi as. been - prep ths in

cor dance wi: sgeﬁe present i nvem OQ )Sﬁsh‘lbﬁﬂﬁolymer obtained by wusing acrylic

26 - arEBhpipcibal vy excei I enel§ n,,stabmdas agifh dongponeaty would be such that -
I oot oxyret ik de - 118 "L " oy Hiyaryiizr iy ey 5
ylic agd. - di-, tert-Bu t?rl peroxide 22 ; :: : acryhc acid, when used as MPLE
obi si sobut YfeﬁIDJdEdyl fercaptan - 42 4 - is low in copol eﬂtaﬁﬂltyl’\ﬁﬂm%’)hioﬁd-ng t he

ymerized i s} §e S colution gﬂ ?pra!gaﬂ@in values, so that pol;:;)eg 40 A
' Seam it SR BT g B E B T S
eresin s fukeO FrasVdéhydigred, I ith #Bdx, Wil b&h. coat I ng bath havi ng a soI | ds
ncent r at3 owt@f had . been . completely | removepaffhs ofU ngruh -thhs 4 zpdtinpdethapol to

Arm a 139fmeognt water wmoved was 39-4mlaci f plate (abbreviated as Fe), 45, og;j

Ving . pKa- culbcwidd Ti6, Uil e 9&22 °‘i&0§?s as z‘%&%‘i a‘e'ma‘? ?L ﬁﬁ?éfi’cé’fi?{aér ]

Sj n- -t heo t ¢levwodeppeiriont ¢vating Haihdheviny a sadids Wa'sd 101 0A) coating at 60 V for 3 mimmdsut i on

15 mlcro-mhos/cm, pKa s dvaﬂU '319@ 53,04 ths Gf %ﬁ@)ycﬁng at
ect ed undesn vde @matﬁmlﬁ Yalidf 8. I N IE(V for 3 minutes and curing at 180@f@ner) .

om the2%aj The eindd theqiresent dovention, formod e 30 mizu. ﬁ'hﬁepnoeesmst&r@ fesdlting wer e

gked - by using itaconic agifjay the 3rid cprppoRgyt pé@‘isém"v\ﬁs"h‘b‘ﬁ‘tlal']ﬁéla Pn the at®

‘180 err}C for 30 m nutes. The properties of same manner as in Exarrpl e 2.

I8 S enanel thethusformedfllm; wer e ‘as ‘'shown |n Tabl-e 10 paste was
ed to prepare an el ect rodeposition: 18. . .o 20

BLE 18 - - Substrat e - :

éqled roll ed. . feric-phosphate- - : zinc ‘phosphat e- R S _

Lgdem o _ ‘ steel plate treated pI ate .. _treat ed plate
ass value .- .- . < 78.0 7 - T77.6 _ 67.3

ckness ([err] . . 28 . - 27 o 27

cil. hardness C . .o H L H. - - H

0SS cut - - .100/100 ... 1o0/100 , ¢ 100/_'100

vent XyI ene - "3 P ' 4 - T3

' £ i's- O - L SOpF Opan0| I s ance - - - Acet-one- -

v

rrpounds shown 2- Mer capt oet hanol mers and gives a mixture of Golymers havinge| ow was

Cr 0- Thos/ Ceaine @iiner as in Example 2 to prepar at u@b PAde) Gerd indRid0lpisid-C. Thel|
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Al kal i resistance 5 5 4

Aci d resistance 5 4 4

G oss val ue Bath at t he 2nd 18.7

'13.2 :__43p1 _ ' : ~day
_stamﬂrgy\- . . (]oss value _ .- . test .g;“éﬁ% the 7th-
14,3 T 70 . S 32. 0 o day pIate S In
be tabIe ﬂésts other than t he bath L3¥&/Pners |.ow in,pKa val ue hav@7
-—gradually —stabi 1.ty ‘test are the sane as in'the case of

K?n grated i nto, t e

queouF phase 6.6 . - Examjl e ‘2. The bath
tablllty test iqd réprg- 8 . & sente by thd gl oss val ue of a
qs R S ; _
:hélis(mformed o .CCM?AF@S@I ?;A&PL& j t 1] 40  83.5 ;
lihy subjectlng the.b#th to contlnuo st |rr|ng AT eIectrodeposrtron coatlng;
\terial : - In-open—at—25[er+-C-—and - _

h@lectrodep03|t|oraptathg prepare by use -of.-a. polyner obtalned lﬁ “83.6
iet N85 i l:m during gahq S‘Tir 'F‘ng“ EEO g{e lr"‘es,;,rltﬁs +sugh g jmannergt hat an
hagni de pol yner waqd <~ | = ' orth-in Table 18, it Ts clear that
Tohen first fornedf si‘ng acryllc acrd as aci-d ‘nononer Twgwy ,
ingCrylic acid’is yseqd as tpe acrd nonomner, The component andgagn?,t he ani de .
ergr eups - are N- - 45 20 gsultlthe n |s favo ble in pKa ) '
oyt oxynet hyl at ed | wilt h fame:sd y% | 1] valfmgBbut a -
mantlng bath nadg by ' said tanol ThemreSULts.of exggzc ion of

hhe  resinisn il propelEi 3 #0f t he
*cp| dBt rodeposi tion c oat - to elapse tine.-This indi §a°tg EEG fact
i*hat the erial ar- zn able [19.] -] pplyheriobtaﬁ ed g Ligendse of
gcrylic acid: P a m xture comprising the co 28828 as the
u&Ci d conponent i sl a H-e—of—poty——pothd—stov é? &ﬁggd into
»at-h §0 . mers ha'|nC' i DS pKa .val ues, so-that" the dne : :qpoas in
fxanpl e 1, and pI&n g wﬂﬁ bel | I 1. FE5g8Y

T _ L] 8 2P WD

fﬁ,, 254,713 : : . 26 |zat on 488t at ed
u@tééhe b0|I|nghponnt of The resrn optalgea‘tn Exanpre é) g 'g Ky

t hé3mi xt ure.. The fenai gi ngwi st ur e was, adde 0 and n 1.17,
and gave a co _ Qi HEopHi s ﬁa i aﬁd aag p%lynegrgﬁgﬁsﬂ.ing
-bat h havi ng a'3pe0|fic eIectrocOnductrvrty ' . -
of 2.24 X 10[ egr]] mjicro-nmhos/cm_ In vi-ew of the, S Acrylic acid
64 parts ab it is anbi ci pat e@t hat bat h stabll ty 5 :
Acryl am'de 1R jg ™ 'S b 'l\t ﬁf a c‘batl nd batl&,g%g has =
been prepared - S{yrene - g : 200{ "§;‘§§y3$§e of a
pol ymer obtai ned py pst+rRgactyH+e— Ethy', actyate , EIR° '
216 " . acid as|the aci conpone , woul d be such that %ﬁﬁg-ﬂ - But yl
acryl ate _ 2| £00 o eqr% rltrag &i I.,ms Iarq nfé‘r;i.'grﬁ .
‘properties. 35 gl utaﬁBI_i so-ﬁﬁ g9This is
consi dered ascribpblle to fhe fact..that . .. 10. ...di-, -t-eft- 3 'ﬁlg B¢ oxi de
8- " acrylic a,r , whenm used as the aci d conponent - %ﬁtgﬁpdecyl
nercaptan : - 49 7, Ids | o polynerrzab;llty hi t 18 ,“WEEEFDDO-
mers -and givesia i xjtufe ¢ pS .S S I .8§°§g‘=

various pKa and nfvaj ues, |so that pol yrrers 40 To%@é‘ﬁggﬂ ting.
pol ymer sol uti on, HA—5—How-i-A—pka—vralde—etti-e—-ht-o—t-he aque%g?ﬁ B

parts of paraforna dehyde jwas added, and the nmediumto jegﬁ%g 3Eep _ :
stability .of the :,é £ng m xture—a/vas- dehydrated, | w t @@EL& unti |
bath. 15 wat p¥ |hBd bgen conpl et el @knnyed. The _B|nggﬁqg”t us
prepared coating 38th§ a anount . ofg e removed was|59. 429 %€

colled rol |l ed stepks pfate|(abbrevi at: ecﬁ-ag F , 45 . -The thus -

obt ai ned resin p&lutiHn| was a'zin ate-treat pIate (abbr evi at ed
as- : char geg h Tl apndgwas treated.i § tge oP ), and a ferric
phosphate treated| @ pte g < dane manner asalnﬁEﬁa 3 2 to prepare an
(abbreviated as P}&e) werddnd vEdugl Iy sub- E 2§ @I {.rodeposi tion
coating bath havi 1'§ ' SOéldoﬁ ge:gteg t® (JA) L0 tlgg *;:5) V for 3 minutes
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concentration of about 10% a pH of 8.58, a and curing at 160[err]C for
30 mnutes, (B) coat- 50 specific electroconductivity of 6.17 X

10[err] ing at 80 V for 3 mnutes and curing at m cr o- mhos/ cm pKa

¥esin value of 8.53, n 18[err] C.- for '30.m nutes,. and (C) coating at

® o~ 28 T T, 254 713 - 28.
JPBLE 20 Substrate S
2 et : : T 20 . - S
wpecific | 5 tote R Co”éd'
erric .. Zinc - . - Lo el ectro - SR EI apsed
bl | ed - pmosp nocpnat [ COTTUUqtTvT [y _ .
Bys -aéu%smp tgel oied- Yreahed | Shfeated. ' Eﬁiﬁ;&‘_m cro- nhos/
ate ' : - p| gt erolled fibbphate | phosphdtd’) conductmty
- NB7. | P@el7 | treated 6(). Greated | 8. 58| micrG-nihés/ ) 10[-er ri
17.9 216 | Plate 49 plaie | glawy. | pH 6E0 x<®b[er(]
21.0 o 28 69.7 7@3 Of  60.9 8{04.58 |/6504° X 14:V7
fomthe rejults set fortth in Talhl'e 20, it 45( part sf of th%léeewn
4l ution wag charged 20| 179 | 216 jls &%Bdent 8i88at| &.630at ilotg |materi al
ptained Wth-22.5 part< 0 arclfo grg! dehy q; T ' by .
ke of acrybic-acid as tlhe fg%‘lgd (ormonen gg s %é et h@?ﬁ?ﬂlﬁe and was

ef | uxed to - .~ 5 is mar ked| y l.ow-in bath.stability, and-is not
htroduce N- rda iR ol Y Ford iR URBle 26 @ ¢ NBo parts of 2
ghable as am eeildentthandeepaﬁng maltanﬂoatama{g Rith @ Eré of E‘fﬁ?dfé’,%g%ibef i ed

'_.';S| n sol ut?Yo‘Ffe Pm Acidvas G,hlq aFlé csmnonabl @artsoof Oiebylamiod, shd rwas hefland Wm ch

4
‘B eated i n E&ﬁj‘gy mate?ﬁlbl %‘n’%ducg y-gbutoxymethyl groups uﬁaghepr act | Ce,il

;i' ficienci e\ﬁhxch is-suitable for one-co i the's é esm&% 3 !
“gbed to prepapmctial ﬂciemﬁasodepom t | on coad bbign d
-t h having pKa r SI n val n meditn prepare kO electébdeposlﬁdnro@anngorrprl SI ng

e
Jhe conppungs o £ EXA . e5| n agl‘d?é“r £ PR ssin- aa! 14f 8.61, n resin |
"¥hown bel ownuvaﬁbe%(omﬁ{s o e %on{ b1 i O f:?i? vﬁ:%u c3§&£%4§\\h?§¢ 30
gl ectrocondksdt Evdantple 2fo dbin a resin solunon - 74RX 100 nki¥GHR resi n
--.-;::| ution. ' 7.43 10[err] m cro nhos/ preparddshatly at fviled tvils steel plate, a

erepar ed batﬁi m%ﬁlgggd rol l ed s# ggl%epho hate-treated plate, andafemcghp%rw am dé

D

& partss zameyphesahat e- treat g pl”at epoitibncton i & ‘f'ﬁvﬁﬁgﬁhﬁlgu%‘im& 35
bthacrylic Swiede 25 45 p aieeesnmﬁgatﬁ AaRed e M PSOCD g vi-dual | y
| ectro- n-Butanol 1 n- But $T0 aer y| 3@ minutes. The efficiencitéQ&F thé films thus '

; pOSI tion- Cgﬁtfﬁ‘(a p for 3 @gnm esfonaﬁidwergg,s shown in Table 21. Styrene '

4 S t he.resul t| ng tilns wer e Baked at 175[err]C. for - !

i Butanol . . 7. : 270 . .lig nutes:: The efficienci es of t he

-@lm thus . =~ =~ - d|-tert y#Pperomde - 8.8 7. formed!

‘¥ere as Shorm Hr—Fabte—24- - 'terf-nnderyl ner. Panfm

#5 S\ Substrate fed rolled | fertic ohosoha K TABLE. p1

bstrate ) R €0, 1o erxic phosphate- g}@am“ ed

r r | C phOS IIEC'E e 7| ne nhncr h Steel plate treated plate . late

¢ eel plate Gross ‘talueat ed pI ate t rie@it ed platets |- 1.0 ¥ 0SS :

| ue | Thickness @y 1.¢- . 6 - 1. 4 ol -1.-0 .
: | Pencil ‘hardiiess H | F | g '

Cioss cut Eo 20/100° . || 100/100 100/100
Solvent Xylene 5° | 2 - ' 3
resis- . < Isopropanol . 5 -2 N 45’
tance (Acetone 3 1 1
Alkali resistance - ‘3. 3 3
Acid resistance 3- 3 b 3

$bsindval ud of 0.74 and [err] resin val-ue of . 0.4. -100 V for nut es
d. CUI’I ng at 180[err]C for ~ 25 . . .The resin of the. present entlon
pr med - -30-ni nutes. -The properties: of t he resultlng L by SIng o

_acom c.af¥d as the acid corrponent L¥#FHs vere -as _shown in Table 28, - P

b

e

15

25



Thi ckness [err] 60 60 50

Penci | hardness H F H

Coss cut _ o 20/.100 100/ 100 100/ 100

Sol vent XyI ene .. .0 5 R 2 - - 3 ) T
resi s “-" Zlsopropanol - ¢ - . 5. 2 . . 4-5. - o
fance _' 9Acetone '- - 1 ' @1 SREE §
Al kali reststanee : -3 1,254,713 3 It 2'9'.3' ' é
Aci d r esi. e_t gﬁ?ﬁ“ t!t:g: xzugz sct éorth in Table 2Bitis COMPARISON E ExampLE 5 .
29 T N ena of th1s ¢ m C‘m eposition Coaiméﬁ&, 713\41xtures D—1 a .29 30 )
Fr om t he 1 egt nt_ Scid ":imﬁle'lualbg @etd | spettivelg, the compoun&péﬁ% ES(AI\/PLE 5 3
30 ...5 enuelylsﬁi&late lest f;ﬁp °§i‘; Mggj g&%ﬁmo&xr B0a friaigr bHaa‘irExam;ME stures D-1
and D-2 conﬂﬁmcgatmg mateeal for one-coat ﬁmshe?r al “of tat"hf"é‘“é‘d'r‘ﬂ%ﬁrr SOI’I exanpl e usi ng {

et hJ ' spectrvel Yeo tphe co ounds shown beliow were - @ | acryli c.acid - :
‘as t heaci-d gormﬁﬁlgnﬁx %§Eg§ g—‘”creat ed i'n'the sane manner as’in Exar_?rf)I e 2 8

entifel y swhmtﬁetawpraa tgdl $he sgﬁ Pf] ot Fé*l!l tcgiidte  t O obt ai 56 € .
s i ni sh, COMPAR SON

sol uti ond as in Exaplg 3ct9a1r¢pmg afiBle@¥ol l_f or N? at
EXAMPLE 4 ‘tion coaung bath havm resin value of Italt?:%::t%%gl y lacryIamxde. 22833 - 35

6.84, _ ' -
A mxt ureo«;ps)lrﬁrsm valu and w % 'dl!mefs Isoﬁ'oﬂsayél acryl atie 549 _ '
250 - part s ductivity of 1.28 xh is¢bytytohigils are rranzv,e( ﬂ yrene.

143 " s in Exarrp to pr epa mﬁ?f“’é*l“é‘ﬂtrodeposr 6.0 -_' £
N- n- But oxymﬁﬁ?lﬂ Fyl am de 28‘85 pirs - D—2 tron ‘codting bath having pKa" f
y resin val ue Iekonic acigt aconi c --act d » 3o -, 6.84, Ix- o
Fesin val ue Azbbi@oBiylonfrile €Si N va g of . th%‘ bpanol 5 693 parts 269 E
" 40,5  F-Mercapy eghanel pH of 6.62, and ﬁ_n_ g 8L ect 1 oce- s i
Azobi si 20butSPPSRIeh i | e 22 412", -nac f,“cug{ i,g °I;L 28 X 10[err] P
i M cro- nhos/ @Ming the ﬂmsl?,e}l,\d/?eﬁ eﬁeg Examplel(A) ;0 46 15 Ethyl =
.acr y| at e -esteel plate, a zinc phospha fg ;:p;opanol Acr y| s001 de " o e
I'taconic eg‘c gggsel’};zfg-treated Plate were mdu- y .%%, yI ate . 56 , 50
693 - Paps Sing, respectrvgly:g?:sscgz\%xes of @mﬁlh%‘ﬂr O.n|-1t~ Tl 2.4 s {
- St yr ene 83.5 and thlcl\nesses of 47 34.5 an decﬁllgdﬁﬁlrinz(:lluggns were “%dml\(le R0 et hanol .
6 " e
472 " o:?%i be °btalnﬁ ﬂhe’o il c;luniﬁ)fey i hﬂf ré‘lfannflr ﬂ?: 11-:; !Example 2. Physical tcl:l:ns::nmt: ti
Exanpl e 1 Rt Was @ thermoplestic aggig. .. as sbovisn mg?ﬁgf&g g bebapen Bth, a
colled rolled . sopropanol . ;- oost eel. plate, a ;
zi ne phosphate-treated plate, and TAHleBSI sobutyr 0| I riil e: 56 " 50 .}
a ferricphosphate- treated plate were indi vrdu- 2 I\ﬂercaptoet hanol
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