1. DESCRI PTI ON COVPCSI TI ON FOR AQUEQUS COATI NG MATERI AL AND PRCOCESS FOR I TS
PRODUCTI ON, AND TWO- COMPONENT CURABLE AQUEQUS COATING 5 MATERIAL KI'T

- TECHNI CAL FI ELD The present invention relates to a conposition for aqueous
«coating material containing a crosslinkable io fluorinated copolynmer and a
process for its production, and a two-conponent curable aqueous coating
material kit. BACKGROUND ART In recent ygars, for protection of natural is
envi ronnment, environmental pollution such™as photochem cal snbg or gl obal
warm ng due to discharge of organi RipeRtrpy has been taken up as a
problem and discharge regulation or em ssion control is being

i npl emented. Particularly in Europe, such control is 20 advanced, and al so
in Japan, Air Pollution Control Law was revised in 2006, and Iegal

di schar ge reg@@@@@@ﬁﬁléﬁ”ﬁbR' ﬁ@@@t@QATtﬁG0M§@ERt§L”Rﬁb supbrkegabr
regul ations, also in the field of coating materials, efforts have been nade

to 25 devel opr& eedpuee IoR{,NediD aWdCcMENTe @RI AGTEdTE asAT i
effectively utilize a coatlng material or to introduce a high solid type

coating nmaterial by 2 increasing tRgrgphhfl geftent in a coating nmateri al
thereby to reduce a solvent to be di scharged. However,

TECHNICAL FIELD
The present invention relates to a composition for
aqueous coating material containing a crosslinkable
10 fluorinated copolymer and a process for its production,

and a two-component curable aqueous coating material kit.

BACKGROUND ART
In recent years, for protection of natural
15 environment, environmental pollution such as
photochemical smog or global warming due to discharge of
organic solvents, has been taken up as a problem, and
discharge regulation or emission control is being
implemented. Particularly in Europe, such control is
20 advanced, and also in Japan, Air Pollution Control Law
was revised in 2006, and legal discharge regulations were
implemented.
In order to meet such legal regulations, also in the
field of coating materials, efforts have been made to
25 develop a coating method to increase the coating
efficiency to effectively utilize a coating material or

to introduce a high solid type coating material by



wi.th such a high solid type coating material, thereis a limt in reduction
of the solvent. 5 Heretofore, conpositions for agueous coating naterials
have been known wherein various synthetic resins of e.g. alkyd type, acryl
stype, polyester type, polyvinyl acetate type or epoxy type, are di spersed
or dissolved in water. An aqueous coating conposition 10 enploying a
crosslinkabl e fluorinated copol yner havin% hydr oxyl groups, as such a
synthetic resin or as a part of such a synthetic resin, is widely known,

since it is jexceldlnly ithaVehel JRHeHaNGe o AR iy Hdthat geh copol ymer to
be used for a 1s conpdsition for aqueous coating material, one having sone

of hydroxyl ghHeuR$eHENSGIRE (0 JINVRRUGR R RIXYEha &IPS HowedR OF gani ¢
sol vent and further having sonme or all of such carboXyl groups neutralized

by a basic ¢ampowhh id mr@erscnqd RGARASD At Affdtd dal 0 W& ,1d Sa 20
known (Patent Docunent 1). Further, a fluorinated copol ymer obtained by

enul si on pol ygfiitZatd aeduetalaP Jnawme (Ratede Docunent 2) . However, in the
aqueous di spersion or aqueous solution of the fluorinated copol yner in

Pat ent Dogunent ZfdetdfdPd JeSHPBETt InSANE OF daph&osd! veatimged in the step
of introducing carboxyl groups will remain. Further, if the remaining

organi ¢ sol vepitdrS J1YMOERS Bdid Hrtgeh:rsitrabid#ioud engdscHa det eri orat e,
and sedinentation tends to take place as the tinme passes.

resins of e.g. alkyd type, acryl type, polyester type,
polyvinyl acetate type or epoxy type, are dispersed or
dissolved in water. An agqueous coating composition

10 employing a crosslinkable fluorinated copolymer having
hydroxyl groups, as such a synthetic resin or as a part
of such a synthetic resin, is widely known, since it is
excellent in weather resistance.

As a fluorinated copolymer to be used for a

15 composition for agqueous coating material, one having some
of hydroxyl groups esterified to introduce carboxyl
groups in an organic solvent and further having some or
all of such carboxyl groups neutralized by a basic
compound, in order to increase the affinity to water, is

20 known (Patent Document 1).

Further, a fluorinated copolymer obtained by

emulsion polymerization is also known (Patent Document
2). However, in the aqueous dispersion or agueous
solution of the fluorinated copolymer in Patent Document

25 1, a large amount of an organic solvent used in the step

of introducing carboxyl groups will remain. Further, if

the remaining organic solvent is removed, the storage



On the other hand, in a case where a fluorinated copolyner obtained by
emul si on polynerization is used as 5 in Patent Docunment 2, an emnul sion
coating material having a | ow sol vent concentration can be obtai ned.
.However, the enulsion coating material has had a problemthat the
filmformng property is poor, or due to the remaining enulsifier, the

wat er resistance or adhesion tends to be .10 poor. Patent Docunent 1:
JP-B-1-29488 Patent Docunent 2: Japanese 5étent No. 3, 356,803 DI SCLOSURE OF

THE | NVENT! O tiz$, i @BIECT e Ha Bl ARl 3R  BY nbHE J NN LN diec drigs ent

i nventi on has been made under the above- nentioned circunstances and is to

provide a conpEYiidedn1fc@dr RAUGRUS i¢RAINGsMt erial containing a
crosslinkable fluorinated copolymer, which is excellent in storage 20

stability even whgp dihe SadeMard, amh of IS RUMEN FBuockPMatEgrther, it
is to provide a process for producing such a conposition for aqueous

coating mat erdfo1 ﬁoﬁt‘&tﬁ&'?'@ﬂul@i@@ 1BAKEOUS o | 1 R graal Kit.
25 MEANS TO Al S LI SH THE OBJECT In order #g)acconplish t he above object,

the presept siNVRHIAN JQMERS 2 heird drdWing: batlig ALQEPOs] thHRi AT
aqueous coating material, which conprises water and a synthetic resin

di spersed or 5 dicss @oneitheiRidentwharRim ddie sy el iged esiHdbweaRai ns a
fluorinated copolynmer (A) conprising from40 to 60 nol %
the emulsion coating material has had a problem that the
film-forming property is poor, or due to the remaining
emulsifier, the water resistance or adhesion tends to be
10 poor.

Patent Document 1: JP-B-1-29488

Patent Document 2: Japanese Patent No. 3,356,803

DISCLOSURE OF THE INVENTION

15 OBJECT TO BE ACCOMPLISHED BY THE INVENTION

The present invention has been made under the above-

mentioned circumstances and is to provide a composition
for aqueous coating material containing a crosslinkable
fluorinated copolymer, which is excellent in storage

20 stability even when the content of an organic solvent is
low. Further, it is to provide a process for producing
such a composition for agqueous coating material and a

two-component curable aqueous coating material kit.

25 MEANS TO ACCOMPLISH THE OBJECT
In order to accomplish the above object, the present

invention provides the following:



s of a structural unit of the formula (al), from3 to 50 nol%of a
structural unit of the fornmula (a2), from4 to 30 nol % of a structural unit
-of the formula (a3) and 0.4 to 7 nol%of a structural unit of the fornula
‘(ad4) (provided that the total nol % value of the respective io0 structural
units of the fornulae (al), (a2), (a3) and (a4) is from80 to 100); and
whi ch contains no solvent or a solvent ingan anmount of at nmost 10 mass%in
the total mass of the conposition for agueous coating material:

-CFX - CX2X3- Fornmulpa X atdmpss{pioni fled afpakonsn tbetingmuhsetah), each of X1
and X2 which are independent of each other, is a hydrogen atom a chlorine

atomor a fl wiidte dnprisesl wikds andh osymeheadiOMredih | Abspaesatosror
-CYl Y2Y3, wherein each of Y1, Y2 and Y3 which are independent of one

anot her, is alikdinwtbdgeiendion whetd 01 i tiee agpiitlost e fteoin neoat aihs aRa
-CCH2- (CH2) i-0- (CO kR1 Formula (a2) (provided that in the fornula
(a2), Ra is a&hyriogeredtaspobmer nEAhydompolpindRlf temad © td26al kgl gr oup or
a ¢4 _10 nonovalent alicyclic group, j is an integer of fromO to 5 8, and
k is 0 orsl);offe stGUdHufdHA)nin Oof (3 RPrfkla (al), from 3 to 50
mol% of a structural unit of the formula (a2), from 4 to
30 mol% of a structural unit of the formula (a3) and 0.4
to 7 mol% of a structural unit of the formula (a4)
(provided that the total mol% value of the respective
10 structural units of the formulae (al), (a2), (a3) and
(a4) is from 80 to 100); and which contains no solvent or
a solvent in an amount of at most 10 mass% in the total
mass of the composition for aqueous coating material:
-CFX*-CX*X*- Formula (al)
15 (provided that in the formula (al), each of X' and X°
which are independent of each other, is a hydrogen atom,
a chlorine atom or a fluorine atom, and X’ is a chlorine
atom, a fluorine atom or -CY'Y?Y®, wherein each of Y!, Y?

and Y® which are independent of one another, is a

20 hydrogen atom, a chlorine atom or a fluorine atom);

Ra
|
—?“‘CHZ"'

(CH2) j—O0— (CO) (R
Formula (a2)

(provided that in the formula (a2), R* is a hydrogen atom
or a methyl group, R' is a C:; 1, alkyl group or a Cs 1o

monovalent alicyclic group, j is an integer of from 0 to



Forrmula (a3) (provided that in the formula (a3), Rbo is a hydrogen atom or
a nethyl group, R2 is a C-10 al kylene group or a 04.10 s bivalent alicyclic
-group, mis an integer of fromO to 8 andnis 0 or 1); and Ro -C CHz-
«(CH2) p-0- (CO qR2-0O CO- R3-000R4 Formula (a4) (provided that in the
formula (a4), R' and R2 are as to defined in the fornula (a3), respectively,
R3is a C_10 alkylene group or a C4.10 bivalent alicyclic group, R4 is a
hydrogen atom or -NHZ' Z2Z3, wherein each of Z1, Z2 and Z3 which are

i ndependent of onygq anofdes.of S1p; hydrogen atom a Cl.4 alkyl group or a
Cl1_6 hydroxyal kyl group, provided is that at |least a part of R4 is required

to be -NHZ' 2273, p ispan integer of fromO to 8, and qis O or 1). (2) A
process for produci ng‘ia conposition for aqueous coating material, which
conprises: an esteriflication step of reacting a fluorinated 20 copolyner
(B) conprising fromm4&DteH9Tolt of a structural unit of the formula (al),
from3 to 50 nolt of 6 a structural unit of the formula (a2) and from4.4

to 37 mol%of a stryatwg) yrid-of(ths) frghrmj_ao(,_@?)) (provided that the
total nol % value of the respective structural unitspefniig f@rul ae (al),
(a2) and (a3) is from80 to 5 100) wth a dibasic acid anhydride in an

organi ¢ sol vefrovided that in the formula (a3), R® is a hydrogen atom
or a methyl group, R® is a C;.i, alkylene group or a Cs.ig
5 Dbivalent alicyclic group, m is an integer of from 0 to 8,

and n is 0 or 1); and

Rb
_%_CHZ_
(CHz)p~O—(CO)qR2—0~CO—R3—COOR4
Formula (a4)
(provided that in the formula (a4), R® and R? are as
10 defined in the formula (a3), respectively, R?® is a C,.10
alkylene group or a Cs;.10 bivalent alicyclic group, R® is
a hydrogen atom or -NHZ'Z’Z?, wherein each of z', Z? and Z°
which are independent of one another, is a hydrogen atom,
a Ci;.4 alkyl group or a C;.¢ hydroxyalkyl group, provided
15 that at least a part of R* is required to be -NHZ'Z’Z?, p
is an integer of from 0 to 8, and g is 0 or 1).
(2) A process for producing a composition for
agqueous coating material, which comprises:
an esterification step of reacting a fluorinated

20 copolymer (B) comprising from 40 to 60 mol% of a

structural unit of the formula (al), from 3 to 50 mol% of



ta esterify a part of the hydroxyl group in the structural
formula (a3) to introduce a carboxyl
- basi ¢ conpound to 10 neutralize at |least a part of the carboxyl
‘the basic conpound; a step of adding water; and a step of
organi c solvent: -CFX1-CX2X3- Fornula (al) is (provided that
(al), each of X1 and X2 which are independent of each other,
atom a chlorine atom or
fluorine atom e N2 uhersi nigactbefuld |
i ndependent of one anot her,

unit of the
group; a neutralizing step of adding a

group with

renovi ng the
in the fornul a
is a hydrogen
a fluorine atom and X3 is a chlorine

atom a

(a2) &g YBomhich gpesy

is a 20 hydrogen atom a chlorine atomor a

fluorine atomsly R acscaiaxctdﬁﬁ)un:@oﬂ e kﬁmﬁmmt@z(a@room@al ded

R1 is a

DU, st rist@pal nt eger of
(CO R2-CH Formul a

i§nd1 twdy ogens abmnBoOkoa net hyl

that in the fornmula (a2), R3 is a hydrogen atom or a nethyl group,
G _12 alkyl @b e a&déilGormpravalent aih@Yﬁéég'e

fromO to 8 and kis O or 1); and Rb -CCH2 2) mO-

(a3) (providefitdaif ithd eodarrad a{a3) , (&)

group, R2 is a O _10 al kyl ene group or a 04.10

5 100)

with a dibasic acid anhydride in an organic solvent

to esterify a part of the hydroxyl group in the

structural unit of the formula

carboxyl group;

(a3)

to introduce a

a neutralizing step of adding a basic compound to

10
basic compound;

a step of adding water; and

neutralize at least a part of the carboxyl group with the

a step of removing the organic solvent:

-CFX'-Cx%X*- Formula (al)
15 (provided that in the formula (al), each of X! and X
which are independent of each other, is a hydrogen atom,
a chlorine atom or a fluorine atom, and X’ is a chlorine
atom, a fluorine atom or -CY'Y?Y?, wherein each of Y!, Y?
and Y which are independent of one another, is a
20 hydrogen atom, a chlorine atom or a fluorine atom);
Ra
—(lz"'CHz"‘

|
(CH2) j—O— (CO) (R1

(provided that in the formula
or a methyl group, R'

monovalent alicyclic group, j is

(a2),

Formula (a2)

R* is a hydrogen atom

is a Ci.12 alkyl group or a C4.1p

an integer of from 0 to



s bivalent alicyclic group, mis an integer of fromO to 8 and nis 0 or
1).+ (3) The process for producing a conposition for aqueous coating

. material according to the above (2), wherein the neutralizing step and the
Step of adding io water are conducted at the sanme tine by addi ng an agueous
solution of the basic conpound. (4) A two-conponent curabl e aqueous coating
material kit which conprises the conposition for aqueous coating materi al
as defined in the above (1) and a wat er-sof uble 15 or wat er - di spersi bl e
curing agent., (5).he .conpasition for aqueous coating material according to
t he above (1)8,’ nedrgglnl%@os rlLfc’t uarnaCF unit of the fornula (a2) is a
structural unit wherejn j=k=0, and the structural unit of the fornmula (a3)
is a 20 structural &Pt wherein nFn=0. (6) The conposition for aqueous
coating material adcording to the above (1) or (5), wherein the organic
solvent is at |eastQora meyber selected fromthe group consisting of

al cohol s, cellosolvgs, propylene glycol 8 derivatives and ketones. (7) The

conposition for aqu coating maferjal cording to the above (1), (5) or
(6), which contai nset%%lﬁ'ez%r'@a c sé)é\éﬂtn R1a£ea—nodf’rount of at nost 3 mass%in
s the total mass of the conposition for aqueous coatfﬁﬁmu%ﬁtéﬁ? . (8) The

conposi tion for, AAUENS SR DGR EL Al1a (a3), R® is a hydrogen atom

or a methyl group, R® is a Ci.1 alkylene group or a Cs.1o
5 Dbivalent alicyclic group, m is an integer of from 0 to 8,
and n is 0 or 1).

(3) The process for producing a composition for
aqueous coating material according to the above (2),
wherein the neutralizing step and the step of adding

10 water are conducted at the same time by adding an agqueous
solution of the basic compound.

(4) A two-component curable aqueous coating material
kit which comprises the composition for agueous coating
material as defined in the above (1) and a water-soluble

15 or water-dispersible curing agent.

(5) The composition for aqueous coating material
according to the above (1), wherein the structural unit
of the formula (a2) is a structural unit wherein j=k=0,
and the structural unit of the formula (a3) is a

20 structural unit wherein m=n=0.

(6) The composition for agqueous coating material
according to the above (1) or (5), wherein the organic
solvent is at least one member selected from the group

consisting of alcohols, cellosolves, propylene glycol



according to the above (1), (5), (6) or (7), wherein the content of the

structural unit of the fornula (a4) in the io fluorinated copolyner is from

1.4 to 6 nol% (9) The two-conponent curable aqueous coating material kit

according to the above (4), wherein the water-soluble or water-dispersible

curing agent is an isocyanate conmpound. 15 (10) The two-conponent curable

aqueous coating material kit according to the above (4), wherein the

wat er - sol ubl e or wat er-di spersible curing agent is a non- bl ocked

i socyanate. 2 EFF%FTS OF Iﬁ%ﬁ%nyNT'CN The conposition for agueous coating
e

material of t %fl%ﬁe%¥ﬁﬁ A\ fOn has a | ow content of an organi ¢ sol vent

and presents 'ittLﬁ bﬂﬂdenoon the.env%rongegg. gurghﬁg in S%Ltg of the | ow
content of an org Zc s%l%eﬂ??sfFI?g 25 excelienter g?oWﬁSS af bility.
Further, by the process for,_producin o ositi f Or aqueous.coating

mat eri al of t?ﬁ?§%é§ﬁﬁnt?rﬁﬂéh$bﬁﬁei?13’ ?gpﬁ%§s¥§re Y%lﬁﬁoaﬂggaéns
conposition fﬁﬁ aqueous coaiin]%f material which hag a | ow contept . of an
organi ¢ sol vert® FrerptesERt¥eTT 111 e Bur B onCt ndt eHOFF onnBAPS&ndPwhich s
excellent in §$or@ e ftabilié ) Fug%hgr Ehe %mo-congonent cur abl e agueous
coating material &t o the %r%@%n? ROBKETEN BRpI OFESPHE CRBFpBLi tion for
aqueous coatiqg:natgfial excellent in storage stability in spite of the | ow
content of an @ -Sttd--

(8) The composition for aqueous coating material
according to the above (1), (5), (6) or (7), wherein the
content of the structural unit of the formula (a4) in the

10 fluorinated copolymer is from 1.4 to 6 mol%.

(9) The two-component curable aqueous coating
material kit according to the above (4), wherein the
water-soluble or water-dispersible curing agent is an
isocyanate compound.

15 (10) The two-component curable aqueous coating
material kit according to the above (4), wherein the
water-soluble or water-dispersible curing agent is a non-

blocked isocyanate.

20 EFFECTS OF THE INVENTION
The composition for aqueous coating material of the
present invention has a low content of an organic solvent
and presents little burden on the environment. Further,
in spite of the low content of an organic solvent, it is
25 excellent in storage stability.
Further, by the process for producing a composition

for aqueous coating material of the present invention, it



organic solvent, and thus, it presents little burden on 10 the environnent
and is excellent in the handling efficiency. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON COMPOSI TI ON FOR AQUEQUS COATI NG MATERI AL 15 FLUORI NATED
COPOLYMER A The conposition for aqueous coating material of the present
invention is an aqueous coating conposition having a synthetic resin

di spersed or dissolved in water, wherein the synthetic resin contains a
fluorinated 20 copol yner (A). The quorln ed copol yner (ﬁo conprlses a

t t I t of_ . f I t.ural t
(a2): & ot ructESE e oF Eheiid SH R e dnfnld Gt e (he
formul a (a4) ma(T: %mcit %Jf’) @4(%%%5 vgloqléa Ontle & roq_,sgag{:i%f/gei fructur ral, units of

t he fornmul ae rom , pre era%ly from

95 to 100. 10 cf'f)rxle%%r rbqlsredg f&es dnrﬁelft Satxrlrx#cvtvﬂ{ uni t of

the formul a @5 omn as ruc ura uni e sane

applies to ca se er f mul ae. 5 The structural unit
s Pc;%ﬁlfﬁﬁf %f %%oer"a%b%ﬁ% g i

(al) is a st ructur rnula (al) derived froma

f1 uor ool ef I 1 ypey, £OmMOUN,. -GN s G Alde FVTL MBlchla DEaLORGUI @ (21)

, each of X1 and

material kit of the present invention employs the

composition for aqueous coating material excellent in

storage stability in spite of the low content of an

organic solvent, and thus, it presents little burden on
10 the environment and is excellent in the handling

efficiency.

BEST MODE FOR CARRYING OUT THE INVENTION
COMPOSITION FOR AQUEOUS COATING MATERIAL
15 FLUORINATED COPOLYMER A

The composition for agqueous coating material of the
present invention is an agqueous coating composition
having a synthetic resin dispersed or dissolved in water,
wherein the synthetic resin contains a fluorinated

20 copolymer (A).

The fluorinated copolymer (A) comprises a structural
unit of the formula (al), a structural unit of the
formula (a2), a structural unit of the formula (a3) and a
structural‘unit of the formula (a4). The total mol%

25 value of the respective structural units of the formulae
(al), (a2), (a3) and (a4) is from 80 to 100, preferably

from 95 to 100.



io are independent of each other, is a hydrogen atom a chlorine atomor a
fluorine atom and X3 is a chlorine atom a fluorine atomor -CY' Y2Y3,
(wherein each of Y, Y2 and Y3 which are independent of one another, is a
.hydrogen atom a chlorine atomor a fluorine aton). 15 As the structural

unit (al), it is possible to nention a structural unit derived fromthe
followng fluoroolefin type conmpound: A fluoroethylene such as CF2=CF2,

CCl F=CF2, CHCl1=CF2, CCl12=CF2, CCl F=CCl F, 18HF=CC12, CH2=CCIF or CCl12=CCI F; a

oL it ST b b2 1 5O P4 e R
G CCSi2 g1 Lugt el o sompnilevgn o, Jstt sppben
t hem GZ:GQ%&%‘}:%%F%&%@{@Ee§%%%%gce t he weat her resistance of a

coated filmi's e con the structural unit (al) in the

fluorinat%d C0p0|¥$§g?é€%c%§r£ioﬂﬁf gg}§0iQDQ?SF?uPégggﬁaphétgégnkﬁg to 55

nmol % When the con e structu unrt OVE€ Tange,

transition {SRETROE STRREFERE dtri PEa ot Bh For ARERO TR CRPmr .

possible to compound..

-CFX'-CX*X>- (al)
Further, in the formula (al), each of X' and X* which

10 are independent of each other, is a hydrogen atom, a
chlorine atom or a fluorine atom, and X*® is a chlorine
atom, a fluorine atom or -CY'Y?’Y®, (wherein each of Y!, Y?
and Y’ which are independent of one another, is a
hydrogen atom, a chlorine atom or a fluorine atom).

15 As the structural unit (al), it is possible to
mention a structural unit derived from the following
fluoroolefin type compound:

A fluoroethylene such as CF,=CF,, CClF=CF,, CHCl=CF,,
CCl,=CF,, CClF=CClF, CHF=CCl,, CH,=CClF or CCl,=CClF; a

20 fluoropropene such as CF,Cl1CF=CF,, CF;CCl=CF,, CF;CF=CFCl,
CF,ClCCl=CF,, CF,ClCF=CFCl, CFCl,CF=CF,, CF3CCl=CClF,
CF;CCl1=CCl,, CClF,CF=CCl,, CCl;CF=CF,, CF,ClCCl=CCl,,
CFC1,CCl=CCl,, CF3;CF=CHCl, CClF,CF=CHCl, CH;CCl=CHC1,
CHF,CCl=CCl,, CF,ClCH=CCl,, CF,Cl1lCCl=CHC1l, CCl;CF=CHCl or

25 CH,BrCF=CCl,; or a fluoroolefin type compound having at

least 4 carbon atoms such as CF3;CCl=CFCF;, CF,=CFCF,CC1lF,

or CF3CF2CF=CC12 .



10 obtain an anorphous good film The structural unit (a2) is a structural
unit of the following formula (a2) derived frome.g. an al kyl vinyl ether,
—alkyl vinyl ester, alkyl allyl ether or alkyl allyl ester. R -C CH2-
(CH2) I-O (CO kR1 15 Fornula (a2) Here, in the fornmula (a2) , Rais a
hydrogen atomor a nethyl group, R is a O _12 alkyl group or a 4-1c
nonoval ent alicyclic group, j is an integer of fromO to 8, and k is 0 or
1. 20 The structural unit of the formula ?52) is preferably an al kyl vinyl

et her or alkyl V5&%FEF%£eTa (gﬂg%%%noL=QC1§QQFK;R%g%r%$eJPg?sé{HgéuraI unit

(a2) may, for exanp ructufal “unrt déri ometh vinyl et her,

n-butyl 12 vy LRldel, (alahend off Wl IAR] e M s BRI fand/! Y|

val erate or vinyl pivalate, and anbng them a structural —unit is properly

sel ected depe”m'ﬁhé”gghégﬁﬁfE?igﬁg’Séﬁﬁgéﬁ&iilﬁﬁﬁﬁyﬁé%ﬂgiﬂrPQgrties

(hardness, gloss, pigment sper si Ity, etc. _ them a structura
U et e e g on DL d g ger |2 preterre:
good, andgit 4.5 R4%5%140 AlHus the & a%s .
When the content of the structural unit (al) is in
the above range, the sufficient weather resistance will
be obtained, and the glass transition temperature of a
polymer will not be too high, whereby it is possible to
10 obtain an amorphous good film.
The structural unit (a2) 1is a structural unit of the
following formula (a2) derived from e.g. an alkyl vinyl

ether, alkyl vinyl ester, alkyl allyl ether or alkyl

allyl ester.

Ra
I
—C—CHo~—
(CH2) ;—O~—~ (CO) (R1
15 Formula (a2)
Here, in the formula (a2), R® is a hydrogen atom or a

methyl group, R' is a Ci.1; alkyl group or a Ci.io
monovalent alicyclic group, j is an integer of from 0 to
8, and k is 0 or 1.

20 The structural unit of the formula (a2) is
preferably an alkyl vinyl ether or alkyl vinyl ester,
wherein j=0, and k=0 or 1.

The structural unit (a2) may, for example; be a

structural unit derived from ethyl vinyl ether, n-butyl



1Q transition tenperature of the resin. The content of the structural
(a2) is from3 to 50 nol% preferably from20 to 45 nol % based on the
total structural units of the fluorinated copolyner (A). In the present
dnvention, it is possible to use two or 15 nore types of the structural unit
(a2). The structural unit (a3) is a structural unit of the follow ng
formula (a3) derived froma hydroxyl grou?-% containing vinyl ether, a

hydr oxyl

group-contai ning vinyl ester, a hydroxyl group-containing al

th 20, | j-ni |13k ester,  Ph : G CH-
ether or a shy lr%{ gggr%%-l%%ré lnl\)]_g,f};’gr ﬁ%haeq?’ag{ny&bbdcec&a%'dr\é%gﬁf

(CO "R2-H For

Here, 1Tn'the 1S a

or a methyl .Gy Re, %zi%tygéépgiQ/&qlaﬁédﬁ]%‘gu%%ﬂ%ﬁgﬁ%kﬁen@—al%tQ%é’%drle{f-

alicyclic group, mis an in

and n1s

structural unit: .( ];rpg%, QE?{J di ndl ™ jved f
2- hydr oxyal ky T1\1/:i ?\%’I) et éerr],cl?’rﬁy rc??ylé%?}ﬁ% vl?‘%l{/lqgeﬁgér ,éJrHéSﬂeéd

1- hydr oxynet hyl.14-vidnyl .etih - hydr t%- i
cster, and SRS Hemt P R e e RS e oyt
ether is prefgrsed fa9Mithe Wigwpgoi nt of  pol ynmeri zability, crosslinki
property, etc. the content ‘of the structural unit (a3) in the

Among them, a structural unit derived from ethyl
vinyl ether or cyclohexyl vinyl ether is preferred since
the alternating copolymerizability with the structural
unit (al) is good, and it is easy to adjust the glass

10 transition temperature of the resin.

The content of the structural unit (a2) is from 3 to
50 mol%, preferably from 20 to 45 mol%, based on the
total structural units of the fluorinated copolymer (A).
In the present invention, it is possible to use two or

15 more types of the structural unit (a2).

The structural unit (a3) is a structural unit of the
following formula (a3) derived from a hydroxyl group-
containing vinyl ether, a hydroxyl group-containing vinyl
ester, a hydroxyl group-containing allyl ether or a

20 hydroxyl group-containing allyl ester.

Rb
l
_(I:_CHZ_

Formula (a3)
Here, in the formula (a3), RP is a hydrogen atom or a
methyl group, R® is a C;.1, alkylene group or a C4.1g

bivalent alicyclic group, m is an integer of from 0 to 8,

unit

| yl
m O-
atom

The
rom

Vi nyl
ng



1Q fluorinated copolynmer (A is from4 to 30 nol% preferably from8 to 25
nol% If the content of the structural unit (a3) is too small, the
crosslink density will be low when a crosslinking reaction is carried out.
‘Further, if the is content of the structural unit (a3) is too large, there
is a concern that the water resistance of a coated film w Il decrease. The
structural unit (a4) is a structural unit gf the followng formula (a4). Rb
-C-CH2- (CH2) p-0- (CO) gR2- O CO R3- OOOR4*>z0 Formul a (a4) Here, in the
formul a (a4) REl 2arne as defined in the formula (a3), respectively,
R3is a2 18:91 erne group or a C4-1o bivalent alicyclic group, R4 is a

14 hydrogen ato Y g g}[ﬁ@gﬁ%@ e&e%w,offgll, Paﬂ_? Which are
i ndependent of orr?e anot her, 1is éﬁﬂydrogen at'om aeC1 ki? group or a
C1_6 hydroxyalkyl.+9594P 1 AOHIed e d BBty '}ﬁ%ﬁ_l ay. lq; 4 isHequired to
be -NHZlZZZS%tlgﬁs?tlglsr%anulnnt eggr ofe%ror% 0 to "8, oa d=H }I l% ét Ieﬁlqt he

rom 30 Lo 100 Wor o ord  prarar uy T ?ﬁ*@“‘a’i&%%%zzﬂzg‘ﬁ%@ B ont of

the Strucgur%Et%@ﬁky@%%%éﬂ%ﬁ%h%r 4-hydroxybutyl vinyl ester, and

among them, a structural unit derived from a hydroxyalkyl
vinyl ether is preferred from the viewpoint of
polymerizability, crosslinking property, etc.
The content of the structural unit (a3) in the
10 fluorinated copolymer (A) is from 4 to 30 mol%
preferably from 8 to 25 mol%.
If the content of the structural unit (a3) is too
small, the crosslink density will be low when a
crosslinking reaction is carried out. Further, if the
15 content of the structural unit (a3) is too large, there
is a concern that the water resistance of a coated film
will decrease.
The structural unit (a4) is a structural unit of the

following formula (a4).

R b

|
—C—CHas—

|

20 (CH2) ,—O0— (CO) R2~0—CO—R3—COOR*

Formula (a4)
Here, 1n the formula (a4), R® and R? are as defined
in the formula (a3), respectively, R® is a Cai-10 alkylene

group or a C4.10 bivalent alicyclic group, R is a



10 fluorinated copolynmer (A is from0.4 to 7 nol% preferably from1l1.4 to
6 nol % When the content of the structural unit (a4) is in the above range,
the solubility or dispersibility in water will be excellent, and the
.stability in water wll is be excellent. The fluorinated copolyner (A) in
the present invention may contain at nost 20 nol % of a structural unit
(hereinafter referred to as another struc gral unit) other than the
structural units (al), (a2), (a3) and 20% Such anot her structural unit

may, for exa g% 8 At ot IO LAl Zup ¢ ﬁ@fevlgfi danan #thykeghg gonorer
re uori nate

The particularly ferred structure of the copol ymer (A) is a
structure conpriictl BG&f APependintd & OJHP! O'r/?cﬁ:fhetxhe & rHoiH Z%éJr{"étc(rél' )

from14 to 45.6 nol % of the structural unit (a2), from38 to nmol % ‘of the

structural ugjto, (a3h ki1 YPk? 420 5 d10) +dg (a4) and
no anot her structural y{m%{? FANOTHER 'SY ETI%%RE]}%IN d\l R h The

conposi tion f@f, :aguequs £0al 'ﬁa&mferﬁ‘*alls%egm%eer %%e%te L @I‘ﬂ%’“k*%’g éﬁspersed

synthetic resin other than the s fluorinated copol yner

or di ssol yed ;igh Jpatief dgetdrers it b the o | ugld nated @Qﬂolwer (A) Such
anot her synthetic resin may be a synthetlc resin of e.g. a fluorine type, a

phenol type, an alkyhd YRGudur®El AN [¥PE, hd'SopdPEioR ¥ Myt type, an
epoxy type,
being -NHZ'Z°Z° is preferably from 30 to 100 mol%, more
preferably from 50 to 100 mol%.

The content of the structural unit (a4) in the

10 fluorinated copolymer (A) is from 0.4 to 7 mol%,
preferably from 1.4 to 6 mol%.

When the content of the structural unit (a4) is in
the above range, the solubility or dispersibility in
water will be excellent, and the stability in water will

15 be excellent.

The fluorinated copolymer (A) in the present
invention may contain at most 20 mol% of a structural
unit (hereinafter referred to as another structural unit)
other than the structural units (al), (a2), (a3) and

20 (ad) .

Such another structural unit may, for example, be a
structural unit derived from an ethylenic monomer.

The particularly preferred structure of the
fluorinated copolymer (A) is a structure comprising from

25 45 to 55 mol% of the structural unit (al), from 14 to

45.6 mol% of the structural unit (a2), from 8 to 25 mol$%

of the structural unit (a3), from 1.4 to 6 mol% of the



10 a pol yester type, a polyurethane type or an acryl type. The fluorine
type synthetic resin may, for exanple, be a fluorinated copol yner having,
as essential structural conponents, polynerized units derived from
fluorool efin described in Japanese Patent No. 2955336 and 15 pol ynerized
units derived froma macronononer having a hydrophilic noiety. Here, the
hydrophilic noiety neans a noiety having hydrophilic group, a noiety
having a hydrophilic bond or a noiety naég of a conbi nation thereof.

Further, the J|GIQMRNOMRIL S &40l HBE P a1l GONBl-havi NgyR4 ¢ ow nol ecul ar
wei ght and having a radical polynerizable unsaturated group on Its one end.

Wen such a fhyeideiatediaasel y misi eps@iged in the conposition, the
mechani cal stability and chemcal stability of the aqueous coating nateri al

COmpoSi i on 25 wiil % | E0YSLh 1 S CPob el BT €64 €8ng ! Hatbes GoTBesi ti on

for aqueous coating materi of the presént invention; the proportion of

the fluorinatad 1e £0R0! MIRId /A | M U LN & 1o sbthdl sBRES oth

;
di ssol ved i n wat Is preferably fromI0 to 95 mass% nore pre era%ly from

50 10 90 gussohu ey UGt ddNe ) UOLY 6o B SYRLRCLS Cal gabtivbd 5 Used

as the synthetic resin other than e fluori nat copolynmer (A), 1t is

pref ered L0 saflyiste NQroRar t A afe UNRE) et 81 EtheDPALYTER) (A) 10 be
at | east 55 nass% fromwa viewpoint such that excellent weather resistance
wi Il be inpardigth another synthetic resin may be a synthetic resin of
e.g. a fluorine type, a phenol type, an alkyd type, a
melamine type, a urea type, a vinyl type, an epoxy type,
10 a polyester type, a polyurethane type or an acryl type.
The fluorine type synthetic resin may, for example,
be a fluorinated copolymer having, as essential
structural components, polymerized units derived from
fluoroolefin described in Japanese Patent No. 2955336 and
15 polymerized units derived from a macromonomer having a
hydrophilic moiety. Here, the hydrophilic moiety means a
moiety having a hydrophilic group, a moiety having a
hydrophilic bond or a moiety made of a combination
thereof. Further, the macromonomer is a polymer or
20 oligomer having a low molecular weight and having a
radical polymerizable unsaturated group on its one end.
When such a fluorinated copolymer is contained in the
composition, the mechanical stability and chemical
stability of the aqueous coating material composition
25 will be improved, such being preferred.

In the composition for aqueous coating material of

the present invention, the proportion of the fluorinated



10 I'n the conposition for aqueous coating material of the present

i nvention, the solid content concentration of the synthetic resin dispersed
- or dissolved in water is preferably from3 to 50 mass% nore preferably
from30 to 50 mass% is The conposition for aqueous coating material of the
present invention nmay be one which does not contain an organic solvent or
one which contains at nost 10 mass% preagrably at nost 3 nmass% of the
organic solvent in the total nmass of the conposition for aqueous coating 20

materi al . QAN 090y Qe W dByC PASSL ! oi fser soataEned, it i s

possi bl e to ne tion, for exanple resi due of an organic solvent used for

the esterificaid om e o, Wy Wd Ipher dessry § begofer sl paf bermakugther, it is

25 al so possible to nention a residue of an ‘organic solvent wused for the

pol yrer | 2at i g, &f Ofle il LARLSS cSPOIyaBEy (B) which wi Il be descri bed
her ei naft er conposi tion for aqueous coatlng material of the present

| nventi on pr ef er ablyn pLhORL hin CORL 2 Noline AdgHLI ¥oneHEB18Sr@seRAk gSCET, 2

| eveling additive, a thickener, an ultraviolet absorber, a light stabilizer
or s an antifQafidyg @gent, nﬁlﬂ‘&f@a&@@ﬂ?roﬂ%’r El?a‘lne%ﬁérpfffuoPﬁth@&hW ene
gl ycol nonoet hyl ether acetate 2,2,4-trinmethyl -1, 3-pentane diol

nmono( 2- met hyl Ryapianat ejaor ﬁ&eﬂks‘yéleé‘?eﬁfé’&oiodé@ﬁ hé’i: t Bt hSfoportion
of the fluorinated copolymer (A) to be at least 55 mass$%
from a viewpoint such that excellent weather resistance
will be imparted.

10 In the composition for aqueous coating material of
the present invention, the solid content concentration of
the synthetic resin dispersed or dissolved in water is
preferably from 3 to 50 mass%, more preferably from 30 to
50 mass%.

15 The composition for aqueous coating material of the
present invention may be one which does not contain an
organic solvent or one which contains at most 10 mass%,
preferably at most 3 mass%, of the organic solvent in the
total mass of the composition for aqueous coating

20 material.

As the organic solvent which may possibly be
contained, it is possible to mention, for example, a
residue of an organic solvent used for the esterification
step which will be described hereinafter. Further, it is

25 also possible to mention a residue of an organic solvent
used for the polymerization step of a fluorinated

copolymer (B) which will be described hereinafter.



10 The coal escer is one type of the organic solvent in the present

i nvention. Therefore, when the coal escer is incorporated, the sumof the
contents of the coal escer and other organic solvents is adjusted to be at
.most 10 mass% in the conmposition for aqueous coating material. is Wen the
coal escer is incorporated, its content is preferably at nost 3 parts by
mass, particularly preferably at nost 1 Rgrt by mass, per 100 parts by mass
of the synthetic resin (the solid content ~of the polyner). 20 The | eveling

adi 1 ve Y, {Orex ATl .o hes ot ELET Al POl YEL ST UL Ledoe e

polydlnethyIS|onane or a I ckenér may,

for exanple %ﬁ) ]%) ggéosggg?g?qa YRS, Cégﬁﬁ%fnéhéﬁkener. 25 As

t he ul travi olet use |ous nown ones

Particularly, (%(ﬂechet r& lf &l o Ahsorhele suid albéx)’elfﬂf%uécgdf‘&@et ransparent

coating 18 material for top coatlng may, for exa Salicylate such
as net hyl Sa'ﬂ kaetr?ﬁ p*h%{‘Xh x}lcé/léié S &t M AL €291 1 PEOZYLy
salicyl ate; zop enone 2- hydr oxy enzop one,

2- hydr oxyz4- Qﬁp%gﬁggpone 2- hydr oxy- 4- oct oxy benzophenone,

2- hydroxy 5- Ior enzop en 2- am nobenzophenone or a high nDIecuIar

o ST (o AL S0 ooy 7 PG o Rt g
monoethyl ether acetate, 2,2,4-trimethyl-1,3-pentane diol
mono (2-methylpropionate) or diethylene glycol diethyl
ether.

10 The coalescer is one type of the organic solvent in
the present invention. Therefore, when the coalescer is
incorporated, the sum of the contents of the coalescer
and other organic solvents is adjusted to be at most 10
mass% in the composition for aqueous coating material.

15 When the coalescer is incorporated, its content is
preferably at most 3 parts by mass, particularly
preferably at most 1 part by mass, per 100 parts by mass
of the synthetic resin (the solid content of the
polymer) .

20 The leveling additive may, for example, be
preferably a polyether-modified polydimethylsiloxane or a
polyether-modified siloxane.

The thickener may, for example, be preferably a
polyurethane type associative thickener.

25 As the ultraviolet absorber, it is possible to use

various known ones. Particularly, the ultraviolet

absorber suitably for use as a transparent coating



10 hydroxy-5'-t-butyl phenyl)-5-chl orobenzotriazole, 2-(2'-
hydr oxy-5' - met hoxyphenyl ) benzotri azol e, 2-(2'-hydroxy-
3',5' -di-neopentyl phenyl ) benzotri azol e or a high nolecular weight-nodified

-product sold as TINWN 900 or

substituted
2- et hyl hexyl

is acronitrile such as ethyl 2-cyano-3, 3-di phenyl acryl at
2- cyano- 3, 3-di phenyl acryl ate nmet hyl a-

;
cyano- R-net hyl - 4- met hoxyci nnanate; a nické? conplex salt such as
2, 2" -thiobi sd:Qatiphenol@ie)c Yk RPIEYr S8ldp, be a
s(4-t-octyl phendl ate)]-m 20 "butyl am neni ckel conplex salt; an
ahsordarn c susirips dig@ifiyl - rmeiiedenavd AFene, Tet-enat e,

resorci nol nonobenzoic acid ester, hexanethyl phosphoric triamde or

[ 2,2 -thiobi
ul travi ol et

2, 5-di phenyl
and di net hyl

“drENZ QI NGt DI Deh B B-sd Bl ALY |5 4P RSFh L HER S
C%% succiné?gﬁijiz-hydroiégtﬁil)- -hydr%f@-z,i?%é6-

tetranet hyl piRgty dide pgl ;?herﬁfneib,i Zz(ihgﬁilzoﬂ-a@-benzyloxy

pent anet hyl -

4-pi perizyl) 2-(3,5-di-t-butyl -

hydr oxybegzylpergrdHuatH Bl Anatd-oxhhey- SedoRe BSerbpt&ihe Or2 11§

as mxture of two or nore of them It is preferred to use the ultrav
absorber in AnEPEREBerfodHéBik 1 iianlﬁad;@éﬁz%&mem,opaétm%arly

preferably from0.1 to 5 parts by mass, per 10

parts by nass of the

content conceratiiy Qfe fdie: U NEldE pr&sidt 4414 hes apogmt of the

ul travi ol et
resi st ance

10

15

20

25

absorber is too small, its effect of inproving the weat
Geptadransd fheimpity @bl et ot idehiot 5140914 ak@€n

as 2-(2’-hydroxy-5'-t-butylphenyl)benzotriazole, 2-(2'-
hydroxy-5'-t-butylphenyl) -5-chlorobenzotriazole, 2-(2'-
hydroxy-5’ -methoxyphenyl)benzotriazole, 2-(2’-hydroxy-

3’,5’-di-neopentylphenyl)benzotriazole or a high

1130 manufactured by N hon G ba-CGeigy K K

€,

ebacat e

iynation
1 ol et

S
solid

her

molecular weight-modified product sold as TINUVIN 900 or

1130 manufactured by Nihon Ciba-Geigy K.K.; a substituted

acronitrile such as ethyl 2-cyano-3,3-diphenylacrylate,

2-ethylhexyl 2-cyano-3,3-diphenylacrylate or methyl o-

cyano-f-methyl-4-methoxycinnamate; a nickel complex salt

such as 2,2’'-thiobis(4-octylphenolate) nickel complex
salt or [2,2'-thiobis(4-t-octylphenolate)]-n-
butylamine-rnickel complex salt; an ultraviolet absorber
such as dimethyl p-methoxybenzylidene malonate,
resorcinol monobenzoic acid ester, hexamethylphosphoric
triamide or 2,5-diphenyl-p-benzoquinone; bis(2,2,6,6-
tetramethyl-4-piperidine) sebacate and dimethyl
succinate/1- (2-hydroxyethyl) -4-hydroxy-2,2,6,6-
tetramethylpiperidine polycondensate, or bis(1,2,2,6,6-

pentamethyl-4-piperizyl) 2-(3,5-di-t-butyl-4-

a



10 its effect is saturated, such being not proper. The light stabilizer may,
for exanple, be a hindered anmne type light stabilizer such as MARK LA 57,

- 62, 63, 67 or 68, manufactured by Adeka corporation or TINWN 622LD

‘manuf actured by Ni hon Ci ba-Ceigy K K They may be is used alone or as a

m xture of two or nore of themin conbination with the ultraviolet
absorber. The antifoam ng agent may, for anple, be a fatty acid salt, a
hi gher al cohol sulfate, a liquid fatty oil~ sulfuric acid ester, an

al i phatic ammgsx@hdlAal) 0 Z0- Ak FnSbdf e, ahad) AL @&Pholone

phosphoric acid ester, a sulfonate of dibasic fatty acid ester, a fatty

acid am de suf onat@msihad ¥ 8 Iyl xsukd anet ewo aor Naehe hat engesul f onat e of
formal i ne condensate, a pol yoxyethylene al kyl ether, a polyoxyethyl ene

al kyl 25 phenol etheis propéypxyetbyhesecintkyltesiepled sBEBrbar ial Kyl
ester, a polyoxyethyl ene sorbitan alkyl ester, an acrylic polyner, a

silicone m xegh agiohdte PPIHFEH, 020 26 Vi YAr ol yyenha 85, apRet yshl gxape
conmpound. The antifoam ng effect is influenced by the balance (HLB val ue)

bet ween hydr gpid f & €a19rP UPsongl, Dy ophebi€s wofwws,apgran@@gﬁa%gg by
antifoam ng agents, one having HLB 5 of at nost 6, particularly preferably

at nost 4 is ndsefef aly SEH FaMtder , cdhcéht st Degessatet Syathasict he
gloss of the coated film a comonly used inorganic or organic delustering
agent may simpdyime addethe amount of the ultraviolet absorber is too
small, its effect of improving the weather resistance
cannot be sufficiently obtained, and if it is too large,
10 its effect is saturated, such being not proper.

The light stabilizer may, for example, be a hindered
amine type light stabilizer such as MARK LA 57, 62, 63,
67 or 68, manufactured by Adeka corporation or TINUVIN
622LD manufactured by Nihon Ciba-Geigy K.K. They may be

15 used alone or as a mixture of two or more of them in
combination with the ultraviolet absorber.

The antifoaming agent may, for example, be a fatty
acid salt, a higher alcohol sulfate, a liquid fatty oil
sulfuric acid ester, an aliphatic amine or aliphatic

20 amide sulfate, an aliphatic alcohol phosphoric acid
ester, a sulfonate of dibasic fatty acid ester, a fatty
acid amide sulfonate, an alkyl allyl sulfonate, a
naphthalene sulfonate of formaline condensate, a
polyoxyethylene alkyl ether, a polyoxyethylene alkyl

25 phenol ether, a polyoxyethylene alkyl ester, a sorbitan

alkyl ester, a polyoxyethylene sorbitan alkyl ester, an

acrylic polymer, a silicone mixed acrylic polymer, a



10 Further, if coloring is needed, a coloring material such as a
conmercially avail abl e organic pignent, inorganic pignment, organic dye, or
- a pignent or dye obtained by conplexing them nay be dispersed, or added
-and m xed. 15 PROCESS FOR PRODUCI NG COVPCSI TI ON FOR AQUEQUS COQOATI NG
MATERI AL A process for producing a conposition for agqueous coating materi al
of the present invention conprises an es %rification step of reacting a
fluorinated copolymer 20 (B) with a dibasi'c acid anhydride in an organic

solvent  to esigfi fo6 BRAF to:10fa 1S WO OXhe WPkt he  structural unit of
the formula (a3) to introduce a carboxyl group, a neutralizing step of

adding a basic opppoud; toamendralfeecat sl eagiuanpagt ppf thhepganhexy!l 25
group with the basic conpound, a step of adding water, “and a

sol vent - r enDVifith SELIRIOf BATRYANhdheooh ORI Cor S@hy eta Kytdr FpGR NATED
COPOLYMER (B) A fluorinated copolyner (B) conprises from40 to 60 nol % of

the structur%rdn{g%é, (@A anfdn Sud1o S0 bR Ohg LHhenstr ustarghvungtu{a2) and

from4.4 to % of the s structural unit (@3) (provided that The total

mol % val ug  Qff the f&ppect iyerstiducd M@l prdid 82101 the fosruiaes(al), (a2)
and (a3) is from80 to 100). The nol % of the structural unit (a3) in the

fluorinated gopotaw®sl 4 Blsd®. equal to the total mol % of

Further, if it is necessary to adjust the gloss of
the coated film, a commonly used inorganic or organic
delustering agent may simply be added.

10 Further, if coloring is needed, a coloring material
such as a commercially available organic pigment,
inorganic pigment, organic dye, or a pigment or dye
obtained by complexing them, may be dispersed, or added
and mixed.

1s PROCESS FOR PRODUCING COMPOSITION FOR AQUEOUS COATING
MATERIAL

A process for producing a composition for aqueous
coating material of the present invention comprises an
esterification step of reacting a fluorinated copolymer

20 (B) with a dibasic acid anhydride in an organic solvent
to esterify a part of the hydroxyl group in the
structural unit of the formula (a3) to introduce a
carboxyl group, a neutralizing step of adding a basic
compound to neutralize at least a part of the carboxyl

25 group with the basic compound, a step of adding water,
and a solvent-removing step of removing the organic

solvent.



10 the structural units (a3) and (a4) in the fluorinated copolyner (A
contained in the conposition for aqueous coating material of the present

- invention. It is possible to produce the fluorinated copolynmer (B) by
-copol yneri zing a nononer of the forrmula (bl), a 15 nononer of the formula
(b2) and a nmonomer of the fornula (b3), as shown bel ow (hereinafter
sonetines referred to as "a nononer (bl)glor the like) under an al kal i ne
condition in the presence or absence of a“pol ynerization catalyst, by

appl yi ng a peliyysthasts bdptivvads ng)source 20 such as a pol yneri zation
initiator or an ionizing radiation. In order to maintain the

copol ymeri zati on p reaed+ O SY$t &SR d Iy a%ﬂg)al toRp s 8€s FREMCOPOLYNERI zation
reaction is carried out in the presence of a basic conpound. 25 The nononer

(bi) is a compaund,Oft Hes ol d1 g ud @ MU B (B dom FHEER AR FPrapl a (bi)

22 Here, in the formula (bl), each of X1 and X2 neans the same as in the
above formul & HAlge ruti&1 DN (RD) Idhd MRAPMEr3 Ho tIe dol 4 QY Nghe fOrmul a

(b2). Ra C=CH2 (CH2) 1-0- (CO kR1 5 Formula (b2) Here, in the formula
(b2), each ofsRayctilral @4 Ka3) (provided that the total mol% value
of the respective structural units of the formulae (al),
(a2) and (a3) is from 80 to 100).
The mol% of the structural unit (a3) in the
fluorinated copolymer (B) is equal to the total mol% of
10 the structural units (a3) and (a4) in the fluorinated
copolymer (A) contained in the composition for aqueous
coating material of the present invention.
It is possible to produce the fluorinated copolymer
(B) by copolymerizing a monomer of the formula (bl), a
15 monomer of the formula (b2) and a monomer of the formula
(b3), as shown below (hereinafter sometimes referred to
as “a monomer (bl)” or the like) under an alkaline
condition in the presence or absence of a polymerization
catalyst, by applying a polymerization initiating source
20 such as a polymerization initiator or an ionizing
radiation. In order to maintain the copolymerization
reaction system in an alkaline side, the copolymerization
reaction is carried out in the presence of a basic
compound.
25 The monomer (bl) is a compound of the following

formula (bl).

CFXl=Ccx2x3 Formula (b1l)



means the sane as in the above fornula (a2). The nononer (b3) is a conpound
of the followwng forrmula (b3). Ro CH2 10 (CH2) mO- (CO R2-OH Fornula
(b3) Here, in the formula (b3), each of R, R2, mand n neans the sane as
-in the above formula (a3). The changi ng proportions (nol% of the nononer
(bi), rnononer (b2) and nononer (b3) are the same as the nol % of 15 the
structural unit (al), structural unit (a2).,and structural unit (a3),
respectively, which constitute the fluorinated copolynmer (B). As the

pol ymeri zation inidi@t ofn ShPFONESt €61f YPEacREHPXkUESYCE dans
t- butyl peroxyacetate, a dial kyl peroxy 20 dicarbonate such as dii sopropyl

peroxy di car hapatendeizonl N b BrRgobi sispbutylonitrile, may, for 23
exanpl e, be used. The anount of the polynerization initiator to be wused may

suitably be changgde dependéAg (198 t D8 4 YRSnSher COPOEHARELT ALL,QAM €act i on
conditions, but usually, it is s used in an anmount of from about 0.05 to 0.5

mass% based ey t@da) . anount of nononmers to be copol ynerized. The
anount of the basic conmpound to be used is fromabout 0.01 to 20 nass%
preferably fromabeua 0.1 to 10 mass% based on the total anmount of
nmononers need to bq

?=CH2

(CH2) {—0— (CO) R
5 Formula (b2)

Here, in the formula (b2), each of R* R', j and k
means the same as in the above formula (a2).
The monomer (b3) is a compound of the following

formula (b3).

Rb
|
?==(3F|2

(CH2) ,—0— (CO) nR2—0OH
10 Formula (b3)

Here, in the formula (b3), each of R’, R?, m and n
means the same as in the above formula (a3).
The changing proportions (mol%) of the monomer (bl),
monomer (b2) and monomer (b3) are the same as the mol% of
15 the structural unit (al), structural unit (a2) and
structural unit (a3), respectively, which constitute the
fluorinated copolymer (B).
As the polymerization initiator, a peroxy ester type
peroxide such as t-butylperoxyacetate, a dialkylperoxy
20 dicarbonate such as diisopropyl peroxy dicarbonate,

benzoyl peroxide, or azobisisobutylonitrile, may, for



10 copol ynerized. Further, the basic conmpound to be present during the
polyneri zati on can be selected froma w de range of organic basic conpounds
and i norgani ¢ basic conmpounds. The organic basic conpound is preferably an
al kylam ne is such as triethylamne or an al kyl phosphi ne such as

triethyl phosphi ne. The inorganic basic conpound is preferably a carbonate,
hydr oxi de or oxide of an alkali netal or.,gn alkaline earth netal such as
pot assi um carbonate, potassium hydroxi de, “sodi um hydroxi de or 20 nmagnhesi um
hydroxi de. Faixdifia 2beye xeprpl ynerization reaction, it is preferred to use
solution polynerization. As a solvent, it is preferred to use an al cohol,

an ester, a ketonfhe aamS3HurSt athda) opeRat £6h hydk oLl bone PNt BENG at | east
one 25 fluorine atomor an aromati ¢ hydrocarbon such as xylene. The

reacti on tenpgyd Wk (i ddif £ QROIHBId R IddBend BAF LIPS esably from
10C to 90C. Furthera‘,%,the1 24 yrceacti on dpr essét}{beniﬁr ef er ablt[yﬁ omO to 100

kg/len2 G iR Angdarialts Id dBak i diH ider(z, The: fdé{%ilz‘ﬁ,t eg cppol ymer
(B) preferably has the intrinsic viscosity of from0.05 to 2.0 dL/g. By

using a § readd om 8 \WHult\WM G ot elditved Yod argep chahdsds apsdeq
constant, or by carrying out the reaction in the coexistence of a suitable

chai n transf fy agNtbotd] 1m0 RRS B o SHPRESSe LASpd TFdASLEA Vi SCOSI Ty
wi thin the above range.

The amount of the basic compound to be used is from
about 0.01 to 20 mass%, preferably from about 0.1 to 10
mass%, based on the total amount of monomers need to be

10 copolymerized.

Further, the basic compound to be present during the
polymerization can be selected from a wide range of
organic basic compounds and inorganic basic compounds.
The organic basic compound is preferably an alkylamine

15 such as triethylamine or an alkylphosphine such as
triethylphosphine. The inorganic basic compound is
preferably a carbonate, hydroxide or oxide of an alkali
metal or an alkaline earth metal such as potassium
carbonate, potassium hydroxide, sodium hydroxide or

20 magnesium hydroxide.

For the above copolymerization reaction, it is
preferred to use solution polymerization. As a solvent,
it is preferred to use an alcohol, an ester, a ketone, a
saturated halogenated hydrocarbon containing at least one

25 fluorine atom or an aromatic hydrocarbon such as xylene.

The reaction temperature for the copolymerization

reaction is preferably from 10°C to 90°C. Further, the



ia The nunber average nol ecul ar weight of the fluorinated copolyner (B) is
preferably in a range of from 3,000 to 200,000. If the nolecular weight is
| ess than 3,000, the weather resistance of a coated filmwll sonetines
decrease. If the nolecular weight is beyond 15 200, 000, coating property

wi |l decrease, and a coated film appearance wll sonetinmes deteriorate.
ESTERI FI CATION STEP In the esterification %tep, a di basic acid anhydride is
reacted with the fluorinated copol yner (Bf in an 20 organic solvent to

esterify a paféa@Ei+llﬂepPé/Qé19i‘e¥l igfﬂf@f%wbweff&num ygaiogni{g/g&z (@3) to

i ntroduce a carboxy group. As the dibasic” acid anhydri de, succinic

anhydride, glytadiGranhydsides -bhatoncs@anbydride;. adipic 25 anhydride,
1, 2-cycl ohexane dicarboxyli’c anhydri de, cis-4 cycl ohexene-1, 2-dicarboxylic

anhydride, phthal ige anhydihgeeale8pBaphtbalibs gpbydride,on gakgic anhydride
25 is preferably used. The organic solvent may, for exahple, be an al cohol

such as ”Eth@ﬂ%miﬁ%P@n@isc8sPfﬁpéﬁofroﬁs@PGQP@GOEzondLF?Ea@qué uf anol
secondary butanol, tertiary butanol s or pentanol; a cellosolve such as

met hyl celsl osplye, i ot byl vest | RSPING. ol BOPEOPYL1Gel Logo! ¥Rai ULt ¥hngeLl-0sOl ve
or secondary butyl cellosolve; a propylene glyco derivative such as

p{ogg:ene gl yeohstihyl o £tHer car By PrPYLENENG! ¥€QL tBLhyh ehber or propyl ene
o coexistence of a suitable chain transfer agent, it is

possible to suppress the intrinsic viscosity within the

above range.

10 The number average molecular weight of the
fluorinated copolymer (B) is preferably in a range of
from 3,000 to 200,000. If the molecular weight is less
than 3,000, the weather resistance of a coated film will
sometimes decrease. If the molecular weight is beyond

15 200,000, coating property will decrease, and a coated
film appearance will sometimes deteriorate.
ESTERIFICATION STEP

In the esterification step, a dibasic acid anhydride
is reacted with the fluorinated copolymer (B) in an

20 organic solvent to esterify a part of the hydroxyl group
in the structural unit of (a3) to introduce a carboxyl
group.

As the dibasic acid anhydride, e.g. succinic
anhydride, glutaric anhydride, itaconic anhydride, adipic

25 anhydride, 1,2-cyclohexane dicarboxylic anhydride, cis-4-
cyclohexene-1,2-dicarboxylic anhydride, phthalic

anhydride, 1,8-naphthalic anhydride or maleic anhydride



ia nethyl ether acetate; ethylene glycol ethyl ether acetate; a ketone such

as -acetone, nethyl

conmpound such

as tol

et hyl ketone or nethyl isobutyl ketone; or an aromatic

uene or xylene. It is properly selected by taking

solubilities of the fluorinated copolynmer (B) and dibasic 15 acid anhydride,
etc. into consideration. Further, if the organic solvent used in the
pol yneri zation step for producing the qug&inated copolynmer (B) is

sufficiently remained, it is not necessa

additionally j
is possible to
acid netal sal

quat ernary anmoni um sa or ater

10 sher 20

to add an organi c sol vent
t&g%élcatlon step. In the esterification step, it
aIy i n conbination. As the catal yst, a carboxylic

m ne e use
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ane

or secondary butyl cellosolve; a propylene glycol

derivative such as propylene glycol methyl ether,

dipropylene glycol methyl ether or propylene glycol

10 methyl ether acetate; ethylene glycol ethyl ether

a

cetate;

a ketone such as acetone, methyl ethyl ketone or

methyl isobutyl ketone; or an aromatic compound such as

toluene or xylene. It is properly selected by taking

solubilities of the fluorinated copolymer (B) and dibasic

15 acid anhydride, etc. into consideration.

Further, if the organic solvent used in the

polymerization step for producing the fluorinated

copolymer (B) is sufficiently remained, it is not

necessary to add an organic solvent additionally in the

20 esterification step.

In the esterification step, it is possible to use a

catalyst in combination. As the catalyst, a carboxylic

acid metal salt, an alkali hydroxide, an alkali metal

carbonate, a quaternary ammonium salt or a tertiary amine

25 may be used, but a tertiary amine such as triethylamine

is preferred.

The

esterification step is carried out at a reaction



10 The amount of the structural unit (a4) after the esterification reaction
can be ascertained by neasuring an acid nunber. Wen the acid nunber after

. the esterification reactionis from2 to 35 ngKOH g, it is possible to
.ascertain that the structural unit (a4) is in 15 an anount of fromO0.4 to 7
nol |l . The anount of the structural unit (a3) before the esterification
reaction can be ascertai ned by a hydroxyl . _group val ue before the
esterification. In order to have the straétural unit (a3) in an anount of

from 4 to 30 20ulie.id 4o Hesesoniy, (A DRvE. & VALOXL. OLouP VaL ye. of

|ca |on B U aci d-nurber’ to be

in the aboven{'aneqfapﬁge abﬂ? fresiﬁegddﬂ afddmg.delallf. R?'ﬁlg Se“E 25 In t he

neutrali zing é%ep asi‘c conpoun iled ™

fl uori nated Ao ) Eéhsrm%ﬁéégézﬁb allepst ﬁ%@@%§ of the carboxyl

group 27 intro uced TR the esteritication step wit e basic compound. In

t he structural unfﬂ %unttggop% ?5%5 f&?ClQeaHﬁyﬁgﬁhéng p@th t he basic

conmpound i s prefer rom nore preferab om 50 to 100

mol % 5 The rf@&é%ﬁé}ié‘&é?éfﬁ%ﬁé&“%% éﬁﬁﬁﬁéﬁhfuié'gbegﬁéy tﬂé088ﬁ9§ngged ‘o

t he ba5|c conmpoun an aqueous so he basi c conpound 1S a

an o gani ¢ sqlpente aharein-dheuest e[dd) efs 11 uoi pabed, copolyego(8) s

di ssolved, at roomtenperature wt stlrrlng for several
and the content of the structure (a3) will be from 4 to

30 mol% in a fluorinated copolymer (A) to be eventually
obtained.

10 The amount of the structural unit (a4) after the
esterification reaction can be ascertained by measuring
an acid number. When the acid number after the
esterification reaction is from 2 to 35 mgKOH/g, it is
possible to ascertain that the structural unit (a4) is in

15 an amount of from 0.4 to 7 mol%.

The amount of the structural unit (a3) before the
esterification reaction can be ascertained by a hydroxyl
group value before the esterification. In order to have
the structural unit (a3) in an amount of from 4 to 30

20 mol%, it is necessary to have a hydroxyl group value of
from 20 to 150 mgKOH/g before the esterification, and an
acid number to be in the above range after the
esterification.

NEUTRALIZING STEP

25 In the neutralizing step, the basic compound is

added to the esterified fluorinated copolymer (B) to

neutralize at least a part of the carboxyl group



10 tens mnutes. In the neutralizing step, water is added together wth the
basi ¢ conmpound to the organic solvent wherein the esterified fluorinated
copolymer (B) is dissolved. Water can be added sinmultaneously with the
‘basi ¢ conmpound 15 or separately, and sone of it can be added

simul taneously, and the rest of it can be added separately. \Wen sone or

all of the water is added sinultaneously, _ it is preferably added as an
aqueous solution of the basic compound. en it is added 20 separately, it

be added . f ' ; ' :
method of addiig Wat e ot S Sa e e i ot TRy O
addi ng an aq ourgi’.' ut ('lilogh.%f SHARASE GOMROYnG \ar & i %Jz%é{oezdc' e
er 1o be a& e g p erab y adj ust ed

anount of wat inthe neutrali1zin st'ep 1's pr

that th i {e ! tid.on: of i fJ i
Sopl e (o SN IR UL R O
mass % e c d0 z refera
has a boilingﬁ%g¥%?ﬂg? a hbg@%f%%%ﬂg%gr%@f%2??%%2%%aggglggngghﬁd will Y
hardly regain in g, copted  dLlm dhe Q@étEaf?gmgngtgﬁysuﬁ?ﬁc?éﬁ{?@{/e’ be
amonia;, a primry, secondary or tertrary alkylam ne such as

mononet hyl am ne, - et iyl 2 e 4] TeL I AMRECr an aqueous solution

of the basic compound is added to an organic solvent

wherein the esterified fluorinated copolymer (B) is

dissolved, at room temperature with stirring for several
10 tens minutes.

In the neutralizing step, water is added together
with the basic compound to the organic solvent wherein
the esterified fluorinated copolymer (B) is dissolved.
Water can be added simultaneously with the basic compound

15 or separately, and some of it can be added
simultaneously, and the rest of it can be added
separately. When some or all of the water is added
simultaneously, it is preferably added as an aqueous
solution of the basic compound. When it is added

20 separately, it can be added before or after adding the
basic compound.

Among them, a method of adding water after adding
the basic compound and a method of adding an aqueous
solution of the basic compound are preferred.

25 The amount of water to be added in the neutralizing
step is preferably adjusted so that the solid content

concentration of the esterified fluorinated copolymer (B)



10 nonoet hyl am ne, diethylamne, triethylam ne, nonoisopropylam ne, di

i sopropyl am ne, triisopropylam ne, nonobutylam ne or dibutylamne; an

al kanol am ne such as nonoet hanol am ne, nonoi sopropanol ani ne,

di met hyl am noet hanol or diethyl am noethanol; a diam ne 15 such as ethyl ene
di am ne, propylene diamne, tetranethylene diam ne or hexanethyl ene

di am ne; an al kylene imne such as ethylene imne or propylene imne;

pi perazi ne, norpholine, pyrazine or pyrid?ﬁe. STEP OF REMOVI NG SOLVENT 20 In

the step of renpyi l.ve Or LCs ntels r d

Consequent | y,belrztponlké;&péo@ Ezloet onaIO o“%{% n an a%h%%ﬁ%ﬁl&aﬁ%% %r?%(?i %1

conposition wherein the organic solvent is at nobst mass% based on the
iti j h [ I [ 10 % based h

total nass. r'e, as the solvent to be renoved, a residue of an organic

sol vent used for e esderl Lif3bh08 sbep. UBYaDE, DROtLoneds) Futhher.

resi due of an organi c sol ven e ol'ymeri zatron s

duci the fl i nat I . al b ti L~ Th I t
Can b T omovath B) TS T, i Leio: T BB B oeb uT b, ek TV CAVPORENT
CURABLE AQUEGLS, OQHTI NG MATERL Ao LT e LNB:G0IPONRN , Cilp 8B & 20ugous

coating materi e present 1 nvention tonprises the conposition
for aqueous ceating material of the present invention and a curing agent.
The conposition of aqueous coating

The basic compound may, for example, be ammonia; a
primary, secondary or tertiary alkylamine such as
monomethylamine, dimethylamine, trimethylamine,

10 monoethylamine, diethylamine, triethylamine,
monoisépropylamine, diisopropylamine, triisopropylamine,
monobutylamine or dibutylamine; an alkanolamine such as
monoethanolamine, monoisopropanolamine,
dimethylaminoethanol or diethylaminoethanol; a diamine

15 such as ethylene diamine, propylene diamine,
tetramethylene diamine or hexamethylene diamine; an
alkylene imine such as ethylene imine or propylene imine;
piperazine, morpholine, pyrazine or pyridine.

STEP OF REMOVING SOLVENT

20 In the step of removing the solvent, the organic
solvent is removed. Consequently, it is possible to
obtain an aqueous coating material composition wherein
the organic solvent is at most 10 mass% based on the
total mass.

25 Here, as the solvent to be removed, a residue of an
organic solvent used for the esterification step, may be

mentioned. Further, a residue of an organic solvent used



io material of the present invention is one to be used as mxed with the
curing agent. Depending on the curing agent, crosslinking is possible even
- by drying at room tenperature, and it is possible to forma coated film by
-appl yi ng the conposition of aqueous coating material and 15 the curing
agent. Wen heating is needed for crosslinking, a coated filmmay be formed
by heating and baking. The curing agent Lg a water-soluble or water

di spersible curing agent having a functional group 20 reactive with a

hydroxyl group, Ocrh&a;{cﬁ%)ﬁﬁ/érﬂiapdﬁﬂan e Lwding, AgaH nﬁ?%hé Oflﬁéﬁﬂ%@edbe an

i socyanate type conpound, a nelamine resin,” a phenol resin, a xylene resin

or a toluene dgslNmaris culn@&[}} Va1l S onat gt ype corrpound is preferred
since it is possible to eaS|Iy 25 obtain a coated filmexcellent in weather

resi stance and meehagh CAnPrORSIhY - ré%@bééoﬁya@§§€liY9€188”HHHQQ i's
preferably one 30 nechanically dispersed in water or a self-enulsifiable

pol yi socyanatye fRReYnk s hes sel f-enul sifiable polyi socyanate conpound is a
conpound which is capable of being emulsified and dispersed in water

Wi thout an s ®yol EdMPENENT NEUIROL M SQEYBHEE ecGRMPay Nt eR BT, NRERani cal |y
di spersed in water may, for exanple, be an aliphatic polyisocyanate such as

hexanetrylene di i BREYAREL EomBBneRf OBFRE4L161 POLYHLSOGY aRBLEiAYCRaREr 10T
p- phenyl ene

kit of the present invention comprises the composition
for agqueous coating material of the present invention and
a curing agent. The composition of aqueous coating

10 material of the present invention is one to be used as
mixed with the curing agent. Depending on the curing
agent, crosslinking is possible even by drying at room
temperature, and it is possible to form a coated film by
applying the composition of agueous coating material and

15 the curing agent. When heating is needed for
crosslinking, a coated film may be formed by heating and
baking.

The curing agent is a water-soluble or water
dispersible curing agent having a functional group

20 reactive with a hydroxyl group or carboxyl group.

The curing agent may, for example, be an isocyanate
type compound, a melamine resin, a phenol resin, a xylene
resin or a toluene resin. Particularly, an isocyanate
type compound is preferred since it is possible to easily

25 obtain a coated film excellent in weather resistance and
mechanical property.

The isocyanate type compound is preferably one



10 diisocyanate, 2,4- or 2,6-tolylene diisocyanate,

di phenyl net hane- 4, 4' -di i socyanat e, naphthal ene-1, 5- diisocyanate or

4,4' -dii socyanate-3, 3" -di net hyl di phenyl; an alicyclic polyisocyanate such
-as bis-(isocyanate cycl ohexyl)nethane or isophorone diisocyanate; a crude
15 pol yi socyanate such as crude tolylene diisocyanate or crude

di phenyl net hane dii socyanate; or a nDdififg pol yi socyanate such as
carbodi i m de-nodi fi ed di phenyl met hane diisocyanate, polyol-nodified

ci pheny! et haRgrdisasyanaliecer ool yol AR ed LA N AR AN o

di i socyanate. Such a polyiso yanate may be a diner or triner ependi ng on

its type SUC@0§§1%0@9%%%E% Eb&%ou%@. | ppeyaBYEaLRyufikAgikyRe or uretdione
type, or it iy be a | ocked pol yi socyanate obtai ned by reacting an

i socyanat e %@1 1%%@y@h%@eacgb%%%n@9%%t HogpRhoek AgeH ﬂEﬂbaﬂéHL§4ﬁﬂp|e
be an al coho a phénol, a caprol actan1 an oxinme or an active nethylene 31

conmpound. Theea %V%mﬂq|XE%%%Y%&@I%%s@%&s@% YsedhaltR COMUHAIL i)y as a mxture
of two or nore of them As the polyisocyanate, one nechanically dispersed in

5 water is uggglisthgcpol yi socyanate to be nechanically dispersed in water
is preferably one having a relatively low viscosity. If an emulsifier is

added during the @{sSRRIIS}i¥dbcyanate compound to be mechanically

dispersed in water may, for example, be an aliphatic
polyisocyanate such as hexamethylene diisocyanate; an
aromatic polyisocyanate such as m- or p-phenylene

10 diisocyanate, 2,4- or 2,6-tolylene diisocyanate,
diphenylmethane-4,4’-diisocyanate, naphthalene-1,5-
diisocyanate or 4,4'-diisocyanate-3,3’-dimethyldiphenyl;
an alicyclic polyisocyanate such as bis- (isocyanate
cyclohexyl)methane or isophorone diisocyanate; a crude

15 polyisocyanate such as crude tolylene diisocyanate or
crude diphenylmethane diisocyanate; or a modified
polyisocyanate such as carbodiimide-modified
diphenylmethane diisocyanate, polyol-modified
diphenylmethane diisocyanate or polyol-modified

20 hexamethylene diisocyanate.

Such a polyisocyanate may be a dimer or trimer
depending on its type such as a Burette type, an
isocyanurate ring type or uretdione type, or it may be a
blocked polyisocyanate obtained by reacting an isocyanate

25 group with a block agent.
The block agent may, for example, be an alcohol, a

phenol, a caprolactam, an oxime or an active methylene



10 nore stabl e dispersion can be obtained. As the emulsifier to be used
here, a known one nay be used w thout any particular limtation, but it is
not preferred to use one having an ionic, particularly, active hydrogen
atomsince it undergoes a reaction during is the dispersion to increase the
viscosity or deteriorate the dispersibility. A non-ionic emulsifier,
particularly an emulsifier having a polyoxyethylene chain is preferred. A
bl ocked pol yi socyanat e does not usually bédome 20 cured unless it is heated
at a tenpera%yr%xg%ugt | east 140C. Therefore, when curing is desired to be

carried out A’ enperature | ower than such a tenperature, it is

preferred Lo use MO Bockel poly) socvanate, FLTLben sBScliBiration |

sel f-emul si fi abl e ‘pol yi socyanate conpoun%, BERES p055|%?e t6%ex mplify a
prepol yner abt aj ne eact] ve i socyanate with a

hydr ophilic pao %o@gf%ﬁ%ncgf 113539 %gn%dr%fpﬁ%%%' pol yoxyal kyl ene is
preferably one hayi t I socy t act i rQup..and . nunber
aver age nDIecuIa%M%EQ% tp+§$§$?§£%%é€$’f?%%1§6éﬁ?%lé%?bgoalgg?f?8ulé?ly

preferred_is atﬁolxﬂgxﬁL§¥]ene s polyol or pol yoxyal kyl ene nonool having a

nDIecuIar5\M¥%) YW a range of from300 to 1,500. One having a | ow

ol ecul ar Vel i agngt, PULLLGLERLY schl exeo g 5eL . A st Lxbng, rcper
but its Stam&ééé& is preferably one having a relatively low
viscosity.
If an emulsifier is added during the dispersion,

10 more stable dispersion can be obtained. As the
emulsifier to be used here, a known one may be used
without any particular limitation, but it is not
preferred to use one having an ionic, particularly,
active hydrogen atom since it undergoes a reaction during

15 the dispersion to increase the viscosity or deteriorate
the dispersibility. A non-ionic emulsifier, particularly
an emulsifier having a polyoxyethylene chain is
preferred.

A blocked polyisocyanate does not usually become

20 cured unless it is heated at a temperature of at least
140°C. Therefore, when curing is desired to be carried
out at a temperature lower than such a temperature, it is
preferred to use a non-blocked polyisocyanate.

Further, as the self-emulsifiable polyisocyanate

25 compound, it is possible to exemplify a prepolymer

obtained by reacting the above polyisocyanate with a

hydrophilic polyoxyalkylene.



10 in water becones poor, and its crystallinity becomes high, -whereby the

storage stability at a low tenperature w | decrease, and turbidity wll
- caused. The oxyal kyl ene chain in the pol yoxyal kyl ene is

.of entirely or nostly an oxyethylene is group fromthe viewpoint of

hydrophilicity. The reaction of the polyisocyanate with the

glycol is carried out in the presence of ﬁg catal yst such as a tertiary

am ne, an al kyl -substituted ethylene im a tertiary al kyl phosphine, a
metal al kyl 20 acgfo an; O I i | . 4 %ﬂﬂi case
requires, in theclg%ees rﬁ%eocgo 612'1% On@{%ﬁé&%ﬁ%l%ﬁpleﬁé u?fe 0 P}Zt&?r%st 100C.

Further, w't
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small, the reactivity wt
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10
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e se € |1 socyanate conpoun
molecular weight cannot sufficiently achieve its self-

emulsifying property. One having a high molecular weight
has a good self-emulsifying property, but its stability
in water becomes poor, and its crystallinity becomes
high, whereby the storage stability at a low temperature
will decrease, and turbidity will be caused.

The oxyalkylene chain in the polyoxyalkylene is
preferably one made of entirely or mostly an oxyethylene
groﬁp from the viewpoint of hydrophilicity.

The reaction of the polyisocyanate with the
polyoxyalkylene glycol is carried out in the presence of
a catalyst such as a tertiary amine, an alkyl-substituted
ethylene imine, a tertiary alkyl phosphine, a metal alkyl
acetonate or an organic acid metal salt, and as the case
requires, in the presence of a promoter at a temperature
of at most 100°C. Further, with respect to the reaction,
it is preferred to adjust the amount of remaining
isocyanate group to be from 10 to 24 mass%, particularly
from 15 to 20 mass%.

If the amount of the remaining isocyanate group is

small, the reactivity with the fluorinated copolymer (A)

arly 25

e’co oung i s needed,

r.efer EQgg,t Si - f { film5 wll
2 \}g)rlsé?lrri%acicsl ect g&b&l}@ﬁﬁ%ﬁntﬂﬁ%ﬁg n}cgirfe;%aﬁlg i socyanate
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be

pref erably one made

pol yoxyal kyl ene

hLAtReek 2ddie JRAGdRandde LR RAERS rg%%pgrat%f% ust the amount

decr ease,



10 described in e.g. JP-B-4-15270. The nelam ne resin may, for exanple, be a
nel-am ne resin subjected to an al kyl etherification such as nethyl
etherification, butyl etherification or isobutyl etherification. Fromthe
vi ewpoi nt of water solubility, 15 a nmelamne resin wherein at |east a part
of it is methyl- etherified, is preferred. The nmass ratio of the conposition
for aqueous coating material to the curi n% agent in the two-conponent

curabl e agueous coati ng rrateri al kit is 56°to 95 mass%5 20 to 50 mass%

| arl fe d % I
rpgiltlocgf aLo%vvg le]t CFeacbxl con en%&?b%g;%? h&s ?Sr%@%gn% éﬁ%{:kgefx(;?@?olt;?rgf)
EXAMPLES 25 &5RNe 14y éPéhﬁ’“é%o@&ﬂ%?frEébggﬁ;fé'% furifegedetail,

but it shoul e un erstood t hat resent 1nven no me

untess ot her v S0 anddl (740 ST e Rt aR el @%@“ﬁ%ip"%%?n on
FOR _ AQUEOUS (ORTLNG MATER AL i Em}gg saenehigu e o hEtig

Exanples 1t ein a fluorinat yner 1S disperse

in water, wasW plrle eac‘%t%@ gihe feét‘[e an Cfépcg{esea%ﬁ tpll olved in

t he aqueous |qU| etlc es 1to corresponds to the

fluorinated 40 Cxoé%%i/ﬂ‘?r{g (@oa}aﬁi@e péf&?é’tlé WEN] QPge FULEEL. a

difficult to form a stable emulsion, such being not
preferred.

The self-emulsifiable isocyanate compound is

10 described in e.g. JP-B-4-15270.

The melamine resin may, for example, be a melamine
resin subjected to an alkyl etherification such as methyl
etherification, butyl etherification or isobutyl
etherification. From the viewpoint of water solubility,

15 a melamine resin wherein at least a part of it is methyl-
etherified, is preferred.

The mass ratio of the composition for aqueous
coating material to the curing agent in the two-component
curable aqueous coating material kit is 50 to 95 mass%/5

20 to 50 mass%, particularly preferably 65 to 90 mass%/10 to
35 mass%, by a compositional ratio of nonvolatile

contents (based on the solid content of the polymer).

EXAMPLES
25 Now, the present invention will be described in
further detail, but it should be understood that the

present invention is by no means restricted thereto.



synthetic resin dispersed or dissolved in the aqueous |iquid of each of
Synthetic Exanples 4 and 5, is a fluorinated copolyner different in the
ratio of structural units fromthe fluorinated copolyner (A of is the
present invention. SYNTHETI C EXAMPLE 1 As the fluorinated copolyner (B), a
fluororesin LUM FLON flake (chlorotrifluoroethyl ene/ethyl vinyl

et her/ cycl ohexyl vi nyl ether/hydroxybutyI3XinyI ether 20 (nol % ratio:

50/ 15/ 15/ 20), hydroxyl group value: 100 ngKOH g, Mv 7,000) for a coating

mat erial manuf act iy eg o by &sahi, G- ass £O5PARYNL LT RLL B4 Smdissol ved in
met hyl ethyl ketone (%ﬁgs to J%tain a varnisﬂ haSPng g %gl?d content of 60

mass% 25 To 30Q Nardsfwsiehyad i sdy . 19. 3 parts of a 20 mass% succinic
anhydri de acetone solution and 0.072 part of triethylamne as a catal yst

vere added, f@jAqyetidly ¢F BrofRastdtls Al1 TP Gk WFopHOTT Sott OFoR

esterification. The infrared absorption spectrumof the reaction liquid was

measur ed, whei@byoidecienas el 6, absorptions (1,850 cm1l and 1,780
cm1l) by an acid anhydride observed before s the reaction were found to have

di sappeargd, and pabsosPliQnsoRs Ef%@?dé"iﬁ §§h€|hééiZlﬁxsﬂpiésa@dtes%ef
(1,735 cm 1) were observed. The acid nunber of the fluorinated copolyner

after the estg{d}fdGatd oM &S dek e MUKSHE Dymen i § hg; By droxy| o Br QUBsyal 48 Was
86 ngKOH/ g. 10 According to such val ues of the acid nunber and hydroxyl

in water, was prepared. Further, a synthetic resin
dispersed of dissolved in the aqueous liquid of each of
Synthetic Examples 1 to 3, corresponds to the fluorinated

10 copolymer (A) of the present invention. Further, a
synthetic resin dispersed or dissolved in the aqueous
liquid of each of Synthetic Examples 4 and 5, is a
fluorinated copolymer different in the ratio of
structural units from the fluorinated copolymer (A) of

15 the present invention.
SYNTHETIC EXAMPLE 1

As the fluorinated copolymer (B), a fluororesin

LUMIFLON flake (chlorotrifluoroethylene/ethyl vinyl
ether/cyclohexyl vinyl ether/hydroxybutyl vinyl ether

20 (mol% ratio: 50/15/15/20), hydroxyl group value: 100
mgKOH/g, Mw: 7,000) for a coating material manufactured
by Asahi Glass Company, Limited, was dissolved in methyl
ethyl ketone (MEK) to obtain a varnish having a solid
content of 60 mass%.

25 To 300 parts of such varnish, 19.3 parts of a 20

mass% succinic anhydride acetone solution and 0.072 part

of triethylamine as a catalyst were added, followed by a



group val ue, about 2.4 noll was esterified out of 20 nole of hydroxybutyl
vinyl ether structural units. Then, to the esterified fluorinated copol yner,
2.73 parts of triethylam ne was added, followed by stirring at 1is room
‘tenperature for 20 mnutes to neutralize a part of the carboxylic acid, and
then 180 parts of deionized water was gradually added. As a result, about
1.7 moll was neutralized out of about 2.4.noll of esterified structural
units having the carboxyl group introduced. 20 After that, acetone and

methyl ethyl Iléeétc%l%él\gieagtﬁﬁzdggsﬂag %dh%Esggggr sedyqed fraggur eqpEurt her,

about 90 parts of water was a to obtain an aqueous |iquid of

Synthetic Examirrkd g it ighLthiior GaCaddAlion Hfqdfa pes% The
obtained raw material 26 conposition in Synthetic Exanple 1, the acid nunber

and hydr oxyIngiaurdali @fdertHdhemstaid 4 Gt i Omp b tbls  of, #86h
structural unit obtained from such values are 36 shown in Table 1. Further,

in Table 1, (&} &8aresead ScB) Y09f anChlaobhhlliuaeeidhdane S idfdw al
units, (a2) the total nol % of ethyl vinyl ethér structural units and

cycl ohexyk s pHdWeRithedn sidmctithald Wi tisavd aB)sdppdandd hygh@xybutyl  vinyl
ether structural units, (a4-1) nol % of non- neutralized ones anong

esterified hufoeguitos \dinarbReri stdaid urel71mids ') ana(aded)y mol % of

neutralized ones anmong esterified hydroxybutyl vinyl ether structural 10

units. (1,735 cm') were observed. The acid number of the
fluorinated copolymer after the esterification was 12
mgKOH/g, and the hydroxyl group value was 86 mgKOH/g.

10 According to such values of the acid number and hydroxyl
group value, about 2.4 mol% was esterified out of 20 mol$%
of hydroxybutyl vinyl ether structural units.

Then, to the esterified fluorinated copolymer, 2.73
parts of triethylamine was added, followed by stirring at

15 room temperature for 20 minutes to neutralize a part of
the carboxylic acid, and then 180 parts of deionized
water was gradually added. As a result, about 1.7 mol$%
was neutralized out of about 2.4 mol% of esterified
structural units having the carboxyl group introduced.

20 After that, acetone and methyl ethyl ketone were
distilled off under reduced pressure. Further, about 90
parts of deionized water was added to obtain an aqueous
liquid of Synthetic Example 1 having a solid content
concentration of 40 mass%. The obtained raw material

25 composition in Synthetic Example 1, the acid number and

hydroxyl group value after the esterification, and mol%

of each structural unit obtained from such values are



SYNTHETI C EXAMPLES 2 to 5 Each of aqueous |iquids of Synthetic Exanples 2 to
5 was obtained in the sane nmanner as in Synthetic Exanple 1 except that

. the amount of the acetone solution of 15 succinic anhydride used for the
-esterification and the amount of triethylam ne used for the neutralizing
reacti on were changed as shown in Table 1. In each of the obtained aqueous
|l iquids of Synthetic Exanples 2 to 5, th 6rawnaterial conposition (parts
by mass), the acid 20 number and hydroxyl “group val ue after the

esterificati ho@f therapyid hetic resin, and nol % of each structural unit
obt ai ned from such values are shown in Table 1. 37 Uln .rl A) U U r-I

0 NOO O Ncli Ofendd rin Apk OV 'Vtéril Wé\ﬂ;f@s%QQ Mhee Serd H >1 x co W
Udl -rl UU (Dri 00) 00 Hd>MOO i-

chlorotrifluoroethylene structural units, (a2) the total
mol% of ethyl vinyl ether structural units and cyclohexyl
5 wvinyl ether structural units, (a3) mol% of hydroxybutyl
vinyl ether structural units, (a4-1) mol% of non-
neutralized ones among esterified hydroxybutyl vinyl
ether structural units, and (a4-2) mol% of neutralized
ones among esterified hydroxybutyl vinyl ether structural
10 units.
SYNTHETIC EXAMPLES 2 to 5
Each of aqueous liquids of Synthetic Examples 2 to 5
was obtained in the same manner as in Synthetic Example 1
except that the amount of the acetone solution of
15 succinic anhydride used for the esterification and the
amount of triethylamine used for the neutralizing
reaction were changed as shown in Table 1. In each of
the obtained aqueous ligquids of Synthetic Examples 2 to
5, the raw material composition (parts by mass), the acid
20 number and hydroxyl group value after the esterification
of the synthetic resin, and mol% of each structural unit

obtained from such values are shown in Table 1.
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I N Pa:J 24 S U4 -rl tr-1 -ri HNMd r-1 0f6 ::J CU> f6
rorororof6 wUamx aH38 EXAMPLES 1 to 3, COVPARATI VE EXAMPLES 1
and 2 To 100 parts by nass of each of aqueQus liquids of Synthetic Exanples
1 to 5, conponents shown in Table 2 were~added. Then, it was kept in an

oven at 50C fﬂAl@PﬁEéNefktso NdAeARAPT FCERAMPLES LY YR§ shecked. The
results are shown in Table 2. Further, the names of the respective

additives in Tabl@OZw@pﬁ%@thyhﬁaégl LEWLREL 6£8MRQHRES s nezaaeagl ‘é%' y.
Further, the nunerical values 1n Table 2 are represented by parts by nass

unl ess 10 othﬁ}m@c Pegk it s DEA o di et hyh Igtycgﬂmaﬁns)ﬁt’@xbletber
acetate BYK348: a leveling additive (polye er-nDdl

were added. Then, it was kept in an oven at 50°C for 2

EMio
I

EE
)

~Oomx >

5 weeks, and the storage stability was checked. The
results are shown in Table 2. Further, the names of the
respective additives in Table 2 represent the following
compounds, respectively. Further, the numerical values
in Table 2 are represented by parts by mass unless

10 otherwise specified.

DEA: diethylene glycol monoethyl ether acetate

BYK348: a leveling additive (polyether-modified
polydimethylsiloxane) manufactured by BYK-Chemie

BYK080: an antifoaming agent (silicon type

15 antifoaming agent) manufactured by BYK-Chemie

TINUVIN 1130: An ultraviolet absorber (condensate of
methyl-3- (3-t-butyl-5-(2H-benzotriazol-2-y1) -
hydroxyphenyl)propionate and polyethylene glycol
(molecular weight of 300)) manufactured by Nihon Ciba-

20 Geigy K.K.

Sanor LS765: a light stabilizer manufactured by

Sankyo Co., Ltd.



pol ydi net hyl si | oxane) manufactured by BYK-Chem e BYKO80: an antifoam ng
agent (silicon type 15 antifoam ng agent) nmanufactured by BYK-Chem e TINWN
1130: An ultraviol et absorber (condensate of

-met hyl - 3- (3-t-butyl -5-(2H benzotri azol - 2-yl)-4- hydroxyphenyl ) propi onate and
pol yet hyl ene glycol (nolecul ar weight of 300)) manuf actured by N hon C ba
20 Geigy K K Sanor LS765: a light stabili rranuf actured by Sankyo Co.
Ltd. 39 TABLE 2 Ex. 1 Ex. 2 Ex. 3 Conp. 80 1 Ex. 2 Aqueous Syn

Syn. Syn. Synpagym.2 liquid Ex. 1 Ex. 2 Ex. 3Ex 4Ex. 5 Acetone 0050
15DEA1_5’IR1R1R1RJ3YKQARQROROROROR BYKQ80 1 1 1 1 1

Savor LS76510.5 0.5 0.9 G0 QL S| TAAWN 3 3g3 353 11300 gani €omBoel vent 0%
0% 4. 50% 0%12. 30% St or age No No' Sedi|nen: *Sadi rerEx stlabil | E¥. change
change change Aqiéounst at i syn. Syn. Syn. Syn. Syn.
liquid Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5
Acetone 0 0 5 0 15
DEA 1.5 1.5 1.5 1.5 1.5
BYK348 0.5 0.5 0.5 0.5 0.5
BYK080 1 1 1 1 1
Sanor
LS765 0.5 0.5 0.5 0.5 0.5
TINUVIN
1130 3 3 3 3 3
Organic 0% 0% 4.50% 0% 12.30%
solvent
Storage No No No Sedimen- | Sedimen-
stability | change change change tation tation

As shown in Table 2, in Examples 1 to 3 wherein the
aqueous ligquids of Synthetic Examples 1 to 3 were used,

5 respectively, no change was observed although it was kept
in an oven at 50°C for 2 weeks, and thus, it was possible
to confirm that the storage stability was excellent.

On the other hand, in Comparative Example 1 wherein
the aqueous liquid of Synthetic Example 4 was used and no

10 organic solvent was contained, sedimentation was
observed.

In Comparative Example 2 wherein the aqueous liquid
of Synthetic Example 5 was used, sedimentation was
observed even though the amount of an organic solvent was

15 12.3%.



As shown in Table 2, in Exanples 1 to 3 wherein the aqueous |iquids of
Syrthetic Exanples 1 to 3 were used, 5 respectively, no change was observed
al though it was kept in an oven at 50C for 2 weeks, and thus, it was
‘possible to confirmthat the storage stability was excellent. On the other
hand, in Conparative Exanple 1 wherein the aqueous liquid of Synthetic
Exanpl e 4 was used and no 10 organic solx nt was contai ned, sedinentation
was observed. In Conparative Exanple 2 wherein the aqueous liquid of

Synthetic ExarplifyzrMes wiset dedidmenial ian wgsrepbseiyed even though the
anount of an organic solvent was 15 12.3% 40 EVALUATI NG WATER RESI STANCE

OF COATED FI Ig¥avMtAMPIEES # 40 6 To 100 parts by mass of each of the aqueous
liquids of the Synthetic Exanples 1 to 3, conponents shown in 5 Table 3

were added. Then,t@®acd GfaSe oy | fidk 8150 MVasa cis Pb AYr KO24L QG 81s a1 $ggEagEN Whi ch
was obtai ned by applying an acrylic type emul sion base coating material on

a slate platg @d ghe ed MR dri ab af | respdeimes adnsen for 2 weeks.
Further, the nanes of the respective additives 10 in Table 3 represent the

sane conpeundsyie MhlE-2 KHFRPt Theh,orashskewa kel awqHWd Reys the
nunerical values in Table 3 are represented by parts by nmass unl ess
otherw se spgaidy-abatBay iy sPimen Wit BFh diSPesist H e d YW applying
an acrylic type emulsion base coating material on a slate
plate, and the specimen was dried at room temperature for
2 weeks. Further, the names of the respective additives
10 in Table 3 represent the same compounds in Table 2 except
for ones shown below. Further, the numerical values in
Table 3 are represented by parts by mass unless otherwise
specified.
Bayhydur 3100: a water dispersible type
15 polyisocyanate, manufactured by Sumika Bayer Urethane
Co., Ltd.
WATER RESISTANCE
Each of specimens of Examples 4 to 6 was immersed in
deionized water at room temperature for 2 weeks, and its
20 appearance change was observed. The results are showh in
Table 3.
WATER PERMEABILITY
With respect to each of specimens of Examples 4 to

6, water permeability was measured by a method described

25 in JIS K5400. The results are shown in Table 3.



1s pol yi socyanate, manufactured by Sum ka Bayer Urethane Co., Ltd. WATER
RESI STANCE Each of specinens of Exanples 4 to 6 was imersed in deionized
water at roomtenperature for 2 weeks, and its 20 appearance change was
-observed. The results are shown in Table 3. WATER PERVEABI LI TY Wth respect
to each of specinens of Exanples 4 to 6, water perneability was neasured by

a nethod described 25 in JI'S K5400. The a sults are shown in Table 3. 41

TABLE 3 Ex. 4 EX. 5 EX. 6 Synthetic Syn. .1 Syn. Ex. 2 Syn. Ex. 3
Exanpl es Acetigpg 00 5 DEA 1.5 1.5 1.5 Bayhydur 3100 15.2 14 12.2 BYK348
0.5 0.50.5_BYKO80 1 1 1 Sanor LS765 0.5 0.50.5 Tl [N 1130 3 3 3
Organic 0% 0% 4. 50% sol venpt Water. Ko chdnge Nexchange No chdirge 6resi $tance
Synthetic
Examples Syn. Ex. 1 Syn. Ex. 2 Syn. Ex. 3
Acetone 0 0 5
DEA 1.5 1.5 1.5
Bayhydur 3100 15.2 14 12.2
BYK3438 0.5 0.5 0.5
BYKO080 1 1 1
Sanor LS765 0.5 0.5 0.5
TINUVIN 1130 3 3 3
Organic o o o
solvent 0% 0% 4.50%
Water
resistance No change No change No change
Water
permeability 0.08 0.08 0.1

As shown in Table 3, in Examples 4 to 6 wherein the
aqueous liquids of Synthetic Examples 1 to 3 were used,

5 no change was observed in the water resistance tests, and
water permeability was very little. Therefore, it was
thus confirmed that by the two-component curable agueous
coating material kit of the present invention, it is
possible to form a coated film excellent in water

10 resistance.

EVALUATING GLOSSINESS AND WEATHER RESISTANCE OF COATED
FILM
SYNTHETIC EXAMPLE 6

In 192.9 parts of deionized water, 20.0 parts of an

15 emulsifier NEWCOL 707NF manufactured by Nippon Nyukazai
Co., Ltd., 204 parts of 2-ethylhexyl acrylate, 195.8
parts of styrene and 8.2 parts of acrylic acid were added

and emulsified by using a homomixer. Into the mixture,



Water 0.08 0.08 0.1 perneability As shown in Table 3, in Exanples 4 to 6
wherein the aqueous |iquids of Synthetic Exanples 1 to 3 were used, s no
change was observed in the water resistance tests, and water perneability
was very little. Therefore, it was thus confirned that by the two-conponent
curabl e agueous coating material kit of the present invention, it is

possible to forma coated filmexcellent jn water to resistance. EVALUATI NG
GLOSSI NESS AND WEATHER RESI STANCE OF CQA FI LM SYNTHETI C EXAMPLE 6 In
192.9 parts of pde %'%‘tée%f"‘@h%m%% Be&%h&%a‘%e s %a"e’&}” $di EH 707NF
manuf actured by N ppon Nyukazai 204 part 2- et exyl

acryl ate, Egésse&rltz%t%nsw ane 2ol 8qasPant $ f1 AL %ar&ﬁq&& wg{§ added

and enul sifi by using a hofrom xer.” Info the mxXture, 42 2.04 parts of

anmoni um per §%Iegla§o§, \a@%a%gq% foololb(g\g(ggi1 lg)i JRIEgsuri zation by nitrogen gas
in a glass containér and thén by degassi ng to obtain liquid D. On the other

hand, into 1 L afiddelsterd BReM 9138% 15ﬂeaaC§tﬁrrre2x0—Qe<ﬂ§li';S§ec9f P&é@n' zed
water was introduced, followed by pressurization by nitfogen gas and

thereby degagsicRr \A@@roegsa%st be RARSHAY GRS hASEhthdRUeq, Then, by
using a tubular punp, 623:24 parts of liquid D was dropped over a period of

3.5 hours. Affl @A @l byl pressurization by nitrogen gas and thereby
degassing, whereupon the temperature was raised to 80°C.
Then, by using a tubular pump, 623.24 parts of liquid D
was dropped over a period of 3.5 hours. After that, 1

10 part of an aqueous solution containing 10 mass% of
ammonium persulfate was added thereto, followed by aging
for 2.5 hours at a temperature of from 80 to 85°C. Then,
it was cooled down to at most 30°C and neutralized with a
28 mass% agueous ammonia to obtain an aqueous liquid of

15 Synthetic Example 6 having a solid content concentration
of 50 mass%.

PREPARATION OF PIGMENT DISPERSION E
60 parts of titanium oxide pigment CR-90
(manufactured by Ishihara Sangyo Kaisha, Ltd.), 2.9 parts

20 of Disrol H-14N dispersant (manufactured by Nippon
Nyukazai Co., Ltd.), 0.2 part of FS antifoam 013B
antifoaming agent (manufactured by Dow Corning
Corporation), 38 parts of deionized water and 100 parts
of glass beads were mixed, and by using a grain mill

25 disperser, the mixture was dispersed, followed by
removing the glass beads by filtration to prepare the

pigment dispersion E.



10 part of an aqueous solution containing 10 mass% of anmmoni um persul fate
was added thereto, followed by aging for 2.5 hours at a tenperature of from
80 to 85C. Then, it was cooled down to at nobst 30C and neutralized with a
+28 mass% aqueous ammoni a to obtain an aqueous liquid of 15 Synthetic Exanple
6 having a solid content concentration of 50 mass% PREPARATI ON OF Pl GVENT
DI SPERSI ON E 60 parts of titanium oxide ph%nent CR-90 (rmanufactured by

| shi hara Sangyo Kaisha, Ltd.), 2.9 parts 0 of Disrol H 14N di spersant
(manuf act ur e¢txyphigppon Nyukazai Co., Ltd.), 0.2 part of FS antifoam 013B
antifoam ng agent (manufactured by Dow Corning Corporation), 38 parts of

dei oni zed water anmh HO-RAMKE nds BRASShDEAHASe NS €1 TaxEd, o NSk BYheEi g a
grain mll 25 disperser, the m xture was dispersed, followed by renoving

the glass beaganiy e il t rat it Y eRAe dha heiLRMWBudli SRAISd opf E. 43
EXAMPLE 7 100 Parts by mass of the aqueous |iquid of Synthetic Exanple 1,

50 parts by mRes et ittheaapaeus | iquighels by el ief Bxa #yend0 parts by

mass of the pignent 5 dlsper5|on E, 1.5 parts by mass of a coal escer DEA,

20.5 parts pdpRreSioh &, curingagentoyBadnus Il Ubarnkkdsd praf tadys mass of
a pol yuret hane type associ ative thi ckener BERMODOL PUR 2150 nanuf act ur ed by

Q:%O Nobel weya-t endethssard apphirgihPhadhalBayHydaaP! st eo (ddd ckness of 1 mm
part by mass of a polyurethane type associative thickener
BERMODOL PUR 2150 manufactured by AKZO Nobel were blended
and applied on an aluminum plate (thickness of 1 mm and

10 the surface is chromate treated) by using a film
applicator so that a film thickness as dried would be 40
um, followed by baking at 150°C for 20 minutes to obtain
a specimen. With respect to the appearance of such a
specimen, the 60° gloss was 84. By using QUV tester (UC-

15 1 type, QUV-B lamp, manufactured by Electric Devices),
when the weather resistance was checked for 1,000 hours
with a cycle of irradiation time for 8 hours at 70 degree
and wetting time for 4 hours at 50 degree, the gloss
retention was 98%, and the weather resistance was thus

20 confirmed to be good.

In Example 7 wherein the aqueous liquid of Synthetic
Example 1 was used in combination with other synthetic
resins, the glossiness and weather resistance were
excellent. Therefore, it was confirmed that by the two-

25 component curable aqueous coating material kit of the

present invention, it is possible to form a coated film

excellent in glossiness and weather resistance.



10 the surface is chromate treated) by using a film applicator so that a
filmthickness as dried would be 40 pm foll owed by baking at 150C for 20
mnutes to obtain a specinen. Wth respect to the appearance of such a
~speci nmen, the 60 gloss was 84. By using QU/ tester (UCis 1 type, QUV-B

| anp, manufactured by Electric Devices), when the weather resistance was
checked for 1,000 hours wth a cycle of % radiation tine for 8 hours at 70
degree and wetting time for 4 hours at 50 degree, the gloss retention was
98% and t he gagathaTd ekirMmnce was thus 20 confirnmed to be good. In Exanple
7 wherein the aqueous liquid of Synthetic Exanple 1 was used in conbination

with other synthetito dasidinldde D56 NessuARfSedCANEEL4€S] 8B4ANEE Ver e
excellent. Therefore, it was confirnmed that by the two 25 conponent curable

aqueous coat ighg ifRiea’ hallutdd off 2Adre mIpr esefardy et iddhyl tvirgypasshdt e to
forma coated film excellent in glossiness and meather resi stance. 44

SYNTHETI C EXA th I0H @y 18dAtessi il rdteleequ pReet ausocl ave having an
i nner volume of 200 ni, 19 parts of ethyl vinyl ether, 2 parts of

cycl ohexyd vwdr ty13 wiaftls efhdx hwrm@&ﬁyloﬂ/wyﬁa@ﬁmmrﬁeﬁ parts of
a nmacr ononomner E) haV|ng a hydrophilic noiety, 60 parts of deionized

water, 5 part($(ﬂiE amBMHSid II8faMNp232Q: masidEet Wehdyts N DR dlyikad ai
Co., Ltd., 0.35 part of potassium carbonate and 0.1 part of anmoni um
persulfate waiser, 5 parts of an emulsifier NL-2320 manufactured by
Nippon Nyukazai Co., Ltd., 0.35 part of potassium
carbonate and 0.1 part of ammonium persulfate were
10 introduced, followed by cooling with ice, pressurizing
with nitrogen gas until 3.5 kg/cm®, and then degassing.
After repeating such pressurizing and degassing twice,
the mixture was degassed until 10 mmHg to remove the
dissolved gas, and then, 38 parts of
15 chlorotrifluoroethylene was introduced, followed by a
reaction at 50°C for 24 hours. At the completion of the
reaction, the remaining gas was purged to obtain a water
dispersion of the fluorinated copolymer.
Further, EOVE is a compound of the following
20 formula, and it has a number average molecular weight of
about 500.
CH,=CHOCH,CH,CH,CH, (OCH,CH,) ,OH
(wherein r is a positive integer)
EXAMPLE 8
25 100 Parts by mass of the aqueous liquid of Synthetic

Example 1, 50 parts by mass of the aqueous liquid of

Synthetic Example 7, 40 parts by mass of the pigment



10 introduced, followed by cooling with ice, pressurizing wth nitrogen gas
until 3.5 kg/cnR2, and then degassing. After repeating such pressurizing and
. degassing twice, the mxture was degassed until 10 mrHg to renove the

-di ssol ved gas, and then, 38 parts of 15 chlorotrifl uoroethyl ene was

i ntroduced, followed by a reaction at 50C for 24 hours. At the conpletion
of the reaction, the remaining gas was g%rged to obtain a water dispersion
of the fluorinated copolyner. Further, E Eis a conmpound of the foll ow ng

20 fornul a, Qﬂﬂg@ér£ﬁ§naEPU§h55r@§eﬁ URa 59| SEUL ko 4BE BL r OhEaabeyt 5500.
CH2=CHOCH2CH2CHZCH2 (OCH2CH2)  OH (wherein r is a positive integer) EXAVPLE

8 25 100 Par tis, by, s the aﬂ%&@ﬁiﬁg?lé e BdyiSyahheti 6o _Ekxample 1, S0
parts by nasgﬁzf ?Hﬁéaqué%us liquid o %ﬁ%thet?ﬁyExanple 7, 40 parts by

mass of the phgrenty 4Rassli SPeL ShOyEreShREt Sy DY ABSScOht &vEoaheskehe PEA
20.5 parts by mass of a curing agent Bayhydur 3100 and 0.1 part by mass of

a pol yur et hangedyPEORSSOE! £1 & ¥ Endith £4E€PEFed 5 B 21n0raupibageyr ed by
AKZO Nobel were bl ended s and applied on an al um num plate (thickness of 1

nm and the said agspl Se@hBONBE eatuRah @) p Pyt &S h8idkhesd oapp! hakpy so that
a filmthickness as dried would be 40 um followed by baking at 150C for 20
mnutes to obtd Nsupr SPECi feFhr Wi fe r €sPLELAS b hesBRgear aneg of such a
applicator so that a film thickness as dried would be 40
um, followed by baking at 150°C for 20 minutes to obtain
a specimen. With respect to the appearance of such a
10 specimen, the 60° gloss was 82, and the weather
resistance for 1,000 hours by QUV test had little change,
such being preferred.
As shown in Example 8, in Example 8 wherein the
aqueous liquid of Synthetic Example 1 was used in
15 combination with the aqueous dispersion of other
fluorinated copolymers, the glossiness and weather
resistance were excellent. Therefore, it was confirmed
that by the two-component curable aqueous coating
material kit of the present invention, it is possible to
20 form a coated film excellent in the glossiness and

weather resistance.

INDUSTRIAL APPLICABILITY
According to the process for producing a composition
25 for aqueous coating material of the present invention, it
is possible to produce a composition for agueous coating

material which has a low content of an organic solvent



10 specinmen, the 60 gl oss was 82, and the weather resistance for 1,000
hours by QUV test had little change, such being preferred. As shown in
Exanple 8, in Exanple 8 wherein the aqueous liquid of Synthetic Exanple 1
‘was used in 15 conbination with the aqueous dispersion of other fluorinated
copol yners, the glossiness and weat her resistance were excellent.

Therefore, it was confirmed that by the §, wo- conponent cur abl e agueous

coating material kit of the present invention, it is possible to 20 forma

coated film exgeldeMerddl ihe AlOIRIMRSS ANEndCAPEFoiRShS! 368 wh NBYSTRI AL
APPLI CABI LI TY According to the process for producing a conposition 25 for

aqueous coatijng dmianiat ofn tde RIS ettad Mvant | Oy yither S diessi ble to
produce a conposition for aqueous coating material which has a | ow content

of an organi Gculoiti AP FANhRIE[EN ISt Hld endidem ons thsy elvakpangat , and
which 1is excellent in storage stability. Further, the conposition for

aqueous coat iNG WRlRRIndrt &Rﬁdﬂ@'ﬁ?uﬁ%u@ dND- Comenedt s gurabt e aqueous
coating material kit whi ch presents Tittle burden on the environnent and

excel | ent sharglidig BfddGitancyit e Bikdde s SUHORKeSrHimdapanese Pat ent
Application No. 2006-120464 filed on April 25, 2006 and 10 Japanese Patent

Application NG:ce20Q4r027ARN firid ek ot fatypary 6, 2007 including
specifications, clains and
The entire disclosures of Japanese Patent
Application No. 2006-120464 filed on April 25, 2006 and
10 Japanese Patent Application No. 2007-027081 filed on
February 6, 2007 including specifications, claims and
summaries are incorporated herein by reference in their

entireties.



summaries are incorporated herein by reference in their entireties. 47
CLAIMS: 1. A conposition for aqueous coating material, which conprises

-~ water and a synthetic resin dispersed or dissolved therein, wherein the
‘synthetic resin contains a 5 fluorinated copolynmer (A) conprising from40 to
60 nol % of a structural unit of the fornula (al), from3 to 50 nol%of a
structural unit of the fornmula (a2), fropp4 to 30 nol % of a structural unit

of the fornmula (a3) and 0.4 to 7 nol% of a structural unit of
(a4) 10 (provided that the total nol %l g of the respective
units of the fornulae (al), (a2), (a3) and (a4) is from380 to

the fornul a
structural
100); and

whi ch contains NQ sAWMRIY1tOfon & Ol Mol bRy Matdr 241 MOSEidR mass%in
the total mass of the conposition for aqueous coating material: 15

- CFXI - CX2X3- Jepipfil s d alae P dedyididted it thes fiprdi e kdd or €ach of X1
and X2 which are independent of each other, is a hydrogen atom a chlorine

atomor a fl yardde vdmheard nX3 Wherd iGhtHd N8 mtHaMc ardd 140rd e 21,060 Hr
-CYl Y2Y3, wherein each of Y', y2 20 and Y3 which are independent of one

anot her, Es aihsriega RlcPoldmet o )N Hin fdord neatammol KRa
-CCH2- (CH2) i-0- (CO k Formula (a2) (provided that in the formula (a2)

, Ra is a hydrgerat@Bural unit of the formula (al), from 3 to 50

mol% of a structural unit of the formula (a2), from 4 to

30 mol% of a structural unit of the formula (a3) and 0.4

to 7 mol% of a structural unit of the formula (a4)

10 (provided that the total mol% value of the respective
structural units of the formulae (al), (a2), (a3) and
(a4) 1is from 80 to 100); and which contains no solvent or

a solvent in an amount of at most 10 mass$% in the total

mass of the composition for aqueous coating material:

15 -CFXI-cx?x3- Formula (al)

(provided that in the formula (al), each of X' and X°

which are independent of each other, is a hydrogen atom,

a chlorine atom or a fluorine atom, and X’ is a chlorine

atom, a fluorine atom or -CY'Y?Y?, wherein each of Y!, Y

20 and Y’ which are independent of one another, is a

2

hydrogen atom, a chlorine atom or a fluorine atom);

R
I
_CI;__CHZ_.

(CH2) j—O0— (CO) (R1
Formula (a2)

(provided that in the formula (a2), R® is a hydrogen atom

or a methyl group, rR?

is a Ci.1» alkyl group or a Cy-10



or. a methyl group, RL is a Cl-12 al kyl group or a C4_10 48 nonoval ent

al i‘cyclic group, j is an integer of fromO to 8, and kis O or 1); Rb

- -CCH 1 (CH2) mO- (CO "R2-CH Fornula (a3) (provided that in the formula
‘(a3), Rb is a hydrogen atom s or a methyl group, R2 is a d _10 al kyl ene
group or a ¢4_13 bivalent alicyclic group, mis an integer of fromO to 8,
and nis 0 or 1); and Rbo -G CH2- (CH2) pg0- (CO gR2- O CO R3-000R4 Fornul a
(a4) 10 (provided that in the formula (a4), Rb and R2 are as defined in

the formul a (RhovdRSRECI]VEIYiRGISuR, R-18 arl kit egergboupren 8 €4_10
bi val ent alicyclic group, R is a hydrogen atom or -NHZ Z27Z3, wherein each

of Z1, 72 andg Z3ndVu cix ag eof ndependent of one another, is a hydrogen atom
is a Cl 4 alkyl group or a Cl1_6 hydroxyal kyl group, provided that at |east
a part of R4 is requigked to be -NHZ' Z2Z3, p is an integer of fromO to 8,
and q is O or 1). 2. process for producing a conposition for aqueous
coating material, whikth eorrprises: 20 an esterification step of reacting a
fl uori nated =C—=CHz—

(CH2) m—O— (CO) sR2—0H

Formula (a3)
(provided that in the formula (a3), R® is a hydrogen atom

5 or a methyl group, R’

is a Ci.19 alkylene group or a Cs 19
bivalent alicyclic group, m is an integer of from 0 to 8,
and n is 0 or 1); and

Rb

I

—C—CHp—
I
(CHz)p~0—(00)qR2~O~CO-R3—COOR4

Formula (a4)

10 (provided that in the formula (a4), R® and R? are as
defined in the formula (a3), respectively, R’ is a C,_1g
alkylene group or a C4.19 bivalent alicyclic group, R* is
a hydrogen atom or -NHZ'Z°Z?, wherein each of z?, z? and Z°
which are independent of one another, is a hydrogen atom,

15 a C;.4 alkyl group or a C;.¢ hydroxyalkyl group, provided
that at least a part of R* is required to be -NHZ'Z?Z®, p
is an integer of from 0 to 8, and g is 0 or 1).

2. A process for producing a composition for aqueous
coating material, which comprises:

20 an esterification step of reacting a fluorinated

copolymer (B) comprising from 40 to 60 mol% of a



copolynmer (B) conprising from40 to 60 nol % of a 49 structural unit of the
formula (al), from3 to 50 nmol % of a structural unit of the fornmula (a2)
~and from4.4 to 37 nol%of a structural unit of the formula (a3) (provided
‘that the total nol % value of the respective structural 5 units of the
fornmulae (al), (a2) and (a3) is from80 to 100) with a dibasic acid
anhydride in an organic solvent to estepfy a part of the hydroxyl group in
the structural unit of the forrmula (a3) to introduce a carboxyl group; 10

a neutralizi ngsicqurefl agding M desi foeauprouh t 0 frewts atd ze0 ahol east a
part of the carboxyl group with the basic conpound; a step of adding water;
and a step ofa rmmumgdlhenargait cclsol feriula 152 CRa%td Gdom-4 For ol a7 (al )
(provided that in the fornmula (al), each of X1 and X2 which are independent
of each ot hemoliss ¢f hydragsitwwtamunit ot othaef e or (&3 f | yerdénededom and
X3 is a chlorine atom a fluorine atomor -CYl Y2Y3, wherein each of Y, y2
20 and Y3 whigHuatartthd ndepdndesits ofalne ahoileryedpsedr hyer ogencetpal a
chlorine atomor a fluorine atom; Ra -CCH2- (C H2) 1-0- (CO kR~ Fornul a
(a2) (progidathitmtof tHheEdmmutda (8@), Re) sad hysipgesn atem sorta net hyl

group, Rl is a Cl-12 al kyl group or a C4-10
100) with a dibasic acid anhydride in an organic solvent
to esterify a part of the hydroxyl group in the
structural unit of the formula (a3) to introduce a
carboxyl group;

10 a neutralizing step of adding a basic compound to
neutralize at least a part of the carboxyl group with the
basic compound;

a step of adding water; and
a step of removing the organic solvent:

15 -CFX'-CX*X3- Formula (al)

(provided that in the formula (al), each of x' and X2
which are independent of each other, is a hydrogen atom,
a chlorine atom or a fluorine atom, and X® is a chlorine
atom, a fluorine atom or -CY'Y?Y?, wherein each of Y!, Y?

20 and Y’ which are independent of one another, is a

hydrogen atom, a chlorine atom or a fluorine atom);

Ra
|
—?—CHZ—'
(CH2) ;—O— (CO) (R1

Formula (a2)
(provided that in the formula (a2), R® is a hydrogen atom

or a methyl group, R' is a Ci1s alkyl group or a Cy.19



50 nonovalent alicyclic group, j is an integer of fromO to 8, and k is O
or“1l); and Ro | -GCH2- (CH2) n,-0- (CO "R2-OH Formula (a3) (provided
that in the formula (a3), Rt' is a hydrogen atom 5 or a nmethyl group, R2 is
*‘a Cl1.10 al kyl ene group or a C4_10 bivalent alicyclic group, mis an integer
of from0O to 8 and nis 0 or 1). 3. The process for producing a
conposition for aqueous coating materialggaccording to daim2, wherein the
10 neutralizing step and the step of adding water are conducted at the sane

time by addi Rgbhrad A0SO US] 5@t i ®Ngr&ip [ he Pasig i?lQE@\jﬁé’ﬂdof"rfr&n 0 to

t wo- conponent curabl e aqueous coating material kit ich conprises the
conposi tion for agugouss coadt NY) j Sa@t erial as defined in Caim1l and a

wat er -sol ubl e or water-dispersible curing agent. 5. The conposition for
aqueous coating material according to Claim1l, wherein the structural unit
of the formula (a2),is a structural unit wherein j=k=0, and the 20
structural unit of the formula (a3) is a structural unit wherein nen=0. 6.
The conposition for qu@dﬁs‘toating material according to Claim1l or 5,
wherein the organic kolvent is

(CH2) m»—O— (CO) ,R2—0H

Formula (a3)

(provided that in the formula (a3), RP is a hydrogen atom
5 or a methyl group, R®> is a Ci.1p alkylene group or a Cji.1p
bivalent alicyclic group, m is an integer of from 0 to 8,
and n is 0 or 1).
3. The process for producing a composition for aqueous
coating material according to Claim 2, wherein the
10 neutralizing step and the step of adding water are
conducted at the same time by adding an aqueous solution
of the basic compound.
4. A two-component curable aqueous coating material kit
which comprises the composition for aqueous coating
15 material as defined in Claim 1 and a water-soluble or
water-dispersible curing agent.
5. The composition for aqueous coating material
according to Claim 1, wherein the structural unit of the
formula (a2) is a structural unit wherein j=k=0, and the
20 structural unit of the formula (a3) is a structural unit
wherein m=n=0.
6. The composition for aqueous coating material
according to Claim 1 or 5, wherein the organic solvent is

at least one member selected from the group consisting of



at, | east one nenber selected fromthe group consisting of 51 alcohols,
cel’l osol ves, propyl ene glycol derivatives and Kketones. 7. The conposition
for aqueous coating material according to Claiml1, 5 or 6, which contains
‘the organic s solvent in an anmount of at nost 3 mass%in the total mass of
the conposition for aqueous coating material. 8. The conposition for
aqueous coating material according to Csagim1, 5 6 or 7, wherein the
content of the structural unit of the formula (a4) in the io fluorinated

copol yner is frendid, teeBldmdbHed, JhEp|Ven€ oPRASIt dEHT Akt Evaguends
coating material kit according to Claim4, wherein the water-soluble or

wat er - di sper stddcgh«diri ng agent is an i socyanate conpound. 10. The
t wo- conponent curabl e aqueous coating material is kit according to C aim4,

wherein the wat errigdl ebhgooit i¥at ebr dh§Resss bt 8aEUhiNGaBBEAR1I S a
non- bl ocked i socyanate.
according to Claim 1, 5 or 6, which contains the organic
5 solvent in an amount of at most 3 mass% in the total mass
of the composition for aqueous coating material.
8. The composition for aqueous coating material
according to Claim 1, 5, 6 or 7, wherein the content of
the structural unit of the formula (a4) in the
10 fluorinated copolymer is from 1.4 to 6 mol%.
9. The two-component curable aqueous coating material
kit according to Claim 4, wherein the water-soluble or
water-dispersible curing agent is an isocyanate compound.
10. The two-component curable aqueous coating material
15 kit according to Claim 4, wherein the water-soluble or

water-dispersible curing agent is a non-blocked

isocyanate.





