1 .DESCRI PTI ON COVPCOSI TI ON FOR AQUEQUS COATI NG MATERI AL AND PROCESS FOR

| TS PRODUCTI ON, AND TWO- COVPONENT CURABLE AQUEQUS CQOATI NG 5MATERI AL KI'T

+ TECHNI CAL FI ELD The present invention relates to a conposition for
-aqueous coating material containing a crosslinkable io fluorinated copol yner
and a process for its production, and a two-conponent curabl e aqueous
coating material kit. BACKGROUND ART In recent years, for protection of
natural is environnent, environnental pollution such as photochem cal snog
or gl obal warm ng due to di scharge e¢fg@irgaiiiesol vents, 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 |egal discharge

regul ations wesepd&Pt AR NFEE- Aé@E@ﬁge@OA@Iﬁ@eﬁA@HﬁbAteﬂﬁb pREUEALI @B, al so
inthe field of coating materials, efforts have been nade to 25 develop a

coating met hget @mdmfcq%@qtm@m:qmdf@mﬂ‘dbtmzemgmfmﬁw@lcyozsaﬁnlrcg ze a
coating material or to introduce a high solid type coating material by 2

5 MATERIAL KIT

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



increasing the solid content in a coating material thereby to reduce a
solvent to be discharged. However, with such a high solid type coating
material, thereis alimt in reduction of the solvent. 5Heretofore,
.conposi tions for aqueous coating materials have been known wherein various
synthetic resins of e.g. alkyd type, acryl type, polyester type, polyvinyl
acetate type or epoxy type, are dispersed.or dissolved in water. An agueous
coating conposition 10 enploying a crossli'nkabl e fluorinated copol yner

havi ng hydr oXylc @:QUR% t3% AR B DHHNARL 116, TLUIhiOmAA P41 of such a
synthetic resin, is wdely known, since it is excelléent in weather

resistance. Ahedddwald RRARELPYINRRN & Dbl I rfedS G, on for
aqueous coating nmaterial, one having sonme of hydroxyl groups esterified to

introduce carR@xylsu@dOWPhidh ablaPaRige MMy anet drrdhert iavd ngs spe or
all of such carboxyl groups neutralized by a basic conmpound, in order to

i ncrease the jakfiithisty duaii®din 4 3 kywe{Pat ent Docunent 1).
Further, a fluorinated copol yner obtained by enul sion polynerization is also

known (Patent DogtEmitodre HOVRMSSs 1t Tbldef SEULQUSoEE SBe4S1,8p or aqueous
solution of the fluorinated copolyner in Patent Docunent 25 1, a |arge

anount of an Rt S HaNtbdsEhkridwrt Mhetesh Afar IBUH BiEA g tCas boxyl groups
will remain. Further, if the remaining organic solvent is renoved, the

storage 3 stabididy drendsy t adgierd et &csad @gs@,ﬁ%wé@féﬁ engse f 0 take
ana,

pl ace as the tinme passes. On the other h in a case where a

fluorinated gREekITRI cliaiaed typeby SxpkpPal e 88 | Dibpsras@dAas in
Pat ent Docunent 2, an enul sion coating naterial having a | ow sol vent

concentrat i orgiGad ke dhitraiviater Honavatuebile edaltsnon ceapldsig ivat eri al has
had a problemthat the filmformng property is poor, or due to the

r emai ni ngoemnylfdyeimg the mealri e 1S4 A 10 ache s b 1yansls Ky heg 10 poor.
Pat ent Docunent |: JP-B-1-29488 Patent Docunent 2: Japanese Patent No.
3, 356, 803 Dl $GIdIRA Groldfs | MENUEIN 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



15 OBJECT TO BE ACCOMPLI SHED BY THE | NVENTI ON The present invention has
been made under the above-nentioned circunstances and is to provide a
conposition for aqueous coating nmaterial containing a crosslinkable
fluorinated copolyner, 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 conposition f3or aqueous coating material and a
t wo- conponent curabl e aqueous coating matéerial kit. 25 MEANS TO ACCOWPLI SH

THE OBJECT  gtadin i@hd@lerdd aCs Haddsihidie akeve b 8fdnt 4HEoPr €sedd

invention provides the followng: 4 (1) A conposition for aqueous coating

material, Whiceh tGxEH1LSE Wal @hand e paydatic resin dispersed or dissol ved
therein, wherein the synthetic resin contains a fluorinated copolyner (A

conprising from 4 tihSGuAE o1, aitd Ucdde alhdind ta Of 10 beihoraml a (al ),
from3 to 50 nol % of a structural unit of the formula (a2), from4 to 30

mol % of a st rdiddirAle URidt Bindd&yf @il A drAPo 18Rk Aat Lo 1B B&d &

structural unit of the forrmula (a4) (provided that the total nol % val ue of

the respegti vg, i tedflutddidendtNid s & dhfl fiMiaa {fd Jmad&al () iaqd
(a4) is from80 to 100); and which contains no solvent or a solvent in an

anmount of atdﬂxﬂw3H%Hﬂﬁﬁf%ddhdéﬂtﬁéﬂfﬁn'HHﬁSHH dﬂﬁhﬁ&ﬂPQSMHWE%JﬁN agueous
coating material: -CFX1-CX2X3-Formula (al) 15(provided that in the formula
(al), each ofthé il ¥dn 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:



whi ch are i ndependent of each other, is a hydrogen atom a chlorine atom or
a fluorine atom and X3 is a chlorine atom a fluorine atomor -CY1Y2Y3,

- wherein each of Yl, Y2 and Y3 which are independent of one another, is a 20
‘hydrogen atom a chlorine atomor a fluorine aton); Ra -G CH2- (CH2) | O
(CO kRlFornula (a2) (provided that in the fornula (a2), Ra is a hydrogen
atomor a methyl group, R is a Cl-12 al kyf group or a C4-10 nonoval ent
alicyclic group, j is an integer of fromO to 5 8, and k is 0 or 1); Rh
-CCHz- i (CH2) mDy A Cmpd: Otbirof onil ag@edhs (poaviAgdmabatiam,t he formul a
(a3), Rhis a hydrogen atomor a nethyl group, R2 is a C1_10 al kyl ene group
or a C4_10 5 WHixa erdmpdt 1 keI wat g Gupd an dgntette t 1d egesinf disparHefiooB8, and n

is 0 or 1); and RI) -C CH2-

dissolved therein, wherein the synthetic resin contains a
fluorinated copolymer (A) comprising from 40 to 60 mol%

5 of a structural 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)
(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



(OH2) p-0- (00) gR2-0-00-R3-000R4 Formula (a4) (provided that in the formula
(a4), Rh and R2 are as io defined in the forrmula (a3), respectively, R3is a
- C2-10 al kyl ene group or a C4_10 bivalent alicyclic group, R 4 is a hydrogen
-atom or -NHZ1Z2Z7Z3, wherein each of Z2, Z2 and Z3 which are independent of
one another, is a hydrogen atom a Cl1_4 alkyl group or a 01_6 hydroxyal kyl
group, provided is that at least a part oftR' is required to be -NHZ1Z2Z3,
pis an integer of fromO to 8 and qis O or 1). (2) A process for

producing a cpMpasd i ofs feroAaapeous coating naterial, which conprises

an esterification step of reacting a fluorinated 20 copol yner (B) conprising
from40 to 60 nol % of structural unit of the fornmula (al), from3 to 50
molt of 6 a structurdl unit of the formula (a2) and from4.4 to 37 nol % of
a structural unit of hhe formula (a3) (provided that the total nol % val ue of
the respective structurdf Himirts of the formulae (al), (a2) and (a3) is from
80 to s 100) with a di basi ¢ aci d anhydride in an organic solvent to esterify

a part of the hydroxy(lcg-rgpgni_rot-he(@tdycrEera.l_@qu't of the fornmula (a3) to
introduce a carboxyl group; a neutralizing step of aggdihg13a kasic conpound

to lo neutralize at least a part of the carboxyl group with the basic
colrrpound; a S{eRowidedldi i Wal efhie afGlridu B4 €Pa 9f |, MO NP HB- Q&M tom
sol vent:
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



- CFX1- CX2X3-Fornmul a (al) 15(provided that in the fornula (al), each of X
and X2 whi ch are independent of each other, is a hydrogen atom a chlorine
-atomor a fluorine atom and X3 is a chlorine atom a fluorine atom or

- CY1Y2Y3, wherein each of Yl, Y2 and Y3 which are independent of one
another, is a 20 hydrogen atom a chlorine atomor a fluorine atom; R6
(CH2) i--0- (CO kRlFornmula (a2) (provided:that in the formula (a2), Rais a
hydrogen atom or a nethyl group, R is a Cl_12 alkyl group or a C4-10

nonoval ent ald yGhic WPAURnit ISF athd teRil Hf ({3 PmR3tProdf B,2apd K7is O or
1); and Rb Hz (CH2) m 0- (00) nR2-0H Formul a (a3) (provided that in the

fornula (a3) md¥y icy & hwdneaan-At AM &F NEddYVEoSheLR, (&) | spPotiddd
al kyl ene group or a C4_10 5 bivalent alicyclic group, mis an integer of

fromO to 8, @apd ntHe bl Hols valud Df Wi prosessc fes producipgla
conposition for aqueous coating material according to the above (2), wherein
the neutrali zifig step @ gdwenslep f1)addidaw) and (a3) is from 80 to
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 (a3) to introduce a
carboxyl group;
a neutralizing step of adding a basic compound to
10 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:
-CFX'-Cx%%*- 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
|
_(I:_.CHZ.._
(CH2) j—O— (CO) (R1

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 Ci.io

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



io water are conducted at the sane tinme by addi ng an aqueous sol ution of the
basi ¢ conpound. (4) A two-conponent curabl e aqueous coating materi al

. kit which conprises the conposition for aqueous coating nmaterial as defined
Jn the above (1) and a water-soluble 15 or water-dispersible curing agent.
(5) The conposition 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 uni t of the fornbl a (a3) is a 20 structural unit
wherein mn= E)( The Vé]i on for aqueous coating naterial

accordi ng to he aﬂ)ove erein the organic solvent is at |east
one nenber sel ected féom t he group consi sting of alcohols, cellosolves,
propyl ene gl ycol rivatives and ket ones. (7) The conposition for
aqueous coating rrat rial according to the above (1), (5) or (6), which
contains the orgam-€ s yept-in an anount of at nost 3 mass%in 5 the total
mass of the conposit]ion for aqueous coating material. (8) The
conposition for aqu coati rra rial ording to the above (1), (5),

(6) or (7), wherei net%é'%%m.'e “of ‘Ehﬁ‘ %J%t-updﬁ unlt of thef rmul a (a4)
inthe lo fluorinated copolymer is from1l.4 to 6 nol /@rmu a (El The

t wo- corrponent(tcurab &y agueous. ¢ %etl T erLa% Ki b according to theC above

(4), wherein & -Eotunt® of vva er- ersi bl e curlng}’age%et i Ah
i socyanat e compound (10 The mponen urable a ueous co ting
mat eri al kit glgcor aetthI Igch above ( e%‘é% ﬁ{ehlg water- ol tb é18r

water- di sper gifl.a GHT 110 SR | G0N bl ocked: segyanat er,8R FFEETS OF
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



The conposition for aqueous coating material of the present invention has a
| ow content of an organic solvent and presents little burden on the

envi ronnment. Furt her, in spite of the | ow content of an organic
solvent, it is 25 excellent in storage stability. Further, by the
process for producing a conmposition for aqueous coating material of the
present invention, it 9 is possible to produce a conposition for aqueous
coating materi al mhich has a | ow content of an organi ¢ sol vent and presents
little burden,on. t enviro and which is excellent in storage
stability. ENQEE%V IY% Iﬁgngﬁ% hient curabl e aqueous coating material kit
of the present |n¥$r +on en %s t he onp05|t|on f yegus coa

mat eri al excel |l en ?o? tapfti t9 y |%q§%P ?th 9 B SSﬁant of an

organi c sol vent

and is excel %t acﬂ Ii‘%e %at‘r%b? %z;esze?. L%/J % buffgﬁ/ujghﬁ%}?{ th]%ﬁ%nw r(gan_rrre_rll_LE

| NVENTI ON OSI T1 ON FOR COATI NG F | NATED. COPOLYMER
A The corfposTtion ¢ o?%?i%)}ujsnc%%t?‘ﬂ%u R#i%’f %?S%quﬁ?gggn? Bi nvention

i S an aqueous_.coati,n OSI n haV|n etic resin dispersed or
(i sool vad i n WK aro Thararn ohe By rrnberaly B n Ghnfarieed FPabFhdaea 20
copol yner (A)materlal.

(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



The fluorinated copolynmer (A) conprises a structural unit of the formula
(al), a structural unit of the fornula (a2), a structural unit of the
formula (a3) and a structural unit of the fornula (a4). The total nol % 25
val ue of the respective structural units of the fornulae (al), (a2), (a3)
and (a4) is from80 to 100, preferably from95 to 100. 10 Further, in the
pr esent specification, the structural unit of the fornmula (al) may al so be
shown as "a structural unit (aI) " The sane applies to conpounds represented

by ot her forrrul S(Sé'%ile sctoru ege Lé”c#q %Qlisnafstrucéur?}ib un%atgf t he

19
foll ow ng forimula der1 ved roma or 0o ype*tCo

- CPX1- OGS (al). Furt Ohhriawe MM £ S, And o i oh 0

. e
are |ndepend of “ead rogen om a oti ne"atomor a

fluorine atom Cf%eéB i.S S oribu d%torg ad enlf: rﬁéé)n”ﬁ Oa{ndcv\v(li'ZHB

(wherein eaclt SMt el ar €1 n epen one anot is a

hydr ogen atom I e o torr) 15As t he structural uni t
aexbﬁlél n’i; JEoc?craietrut:éi ur%q:

§?Lérogfe|?np?55| " OP a uni t derived f;onitgg Egglomnng
CHC1=0F2, Eccuy%e:péf%% %&ﬁi @é%@éﬁz ST e g
o o open, e SR GARCIER, CGHaCE, SFe01-ce2
CrBoct—crc, GRSCAIIEA & o A oAt s SR et - AT e or 25
CHEBr CEmCoL2 ot Al LASL0L 011 i PO 1o el 35 o b aro
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.



11 Among them CF2=0F2 or CClF=CF2 is preferred since the weather resistance
of a coated filmis excellent. The content of the structural unit (al)
in the fluorinated copolyner (A) is from40 to 60 nol% 5 preferably from 45
to 55 nol % Wien the content of the structural unit (al) is in the
above range, the sufficient weather resistance will be obtained, and the
glass transition tenperature of a polyner will not be too high, whereby it
is possible to io obtain an anorphous goo&ofi | m The structural unit

(a2) is a structural,unit of the followng forpula, (a2) rived frome.g. an
al kyl vinyl et he%uré? ?/17’v%%y‘fh%s}f’g??gﬁky?eglf‘??i:atééﬁgl‘ gﬁem kyl allyl

fzﬁ(ranrjl' a (agﬁ,étg%%%%é%gluroge#a %%Og%r@@n%gﬁé;ﬂ SPF{% p‘%fl% IIOE %hg‘_?({‘iisérk;re
orup o 2 b4, LIRNEL B1tal) o € TR SN ST Sl MO 0 S
al kyl vi nyl eﬁéﬁfe@én@é&%y\@@{ére?éﬁﬁulé(‘@?rei n j=0, and k=0 or 1.
5 The structural unit (al) is a structural unit of the
following formula (al) derived from a fluoroolefin type
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,, CF3;CCl=CClF,
CF;CCl1=CCl,, CClF,CF=CCl,, CCl;CF=CF,, CF,ClCCl=CCl,,
CFCl,CCl=CCl,, CF3CF=CHCl, CClF,CF=CHCl, CH;CCl=CHCI,
CHF,CC1=CCl,, CF,Cl1CH=CCl,, CF,C1lCCl=CHCl, 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 .



The structural unit (a2) may, for exanple, be a structural unit derived from
ethyl vinyl ether, n-butyl 12 vinyl ether, cyclohexyl vinyl ether, vinyl
~acetate, vinyl valerate or vinyl pivalate, and anmong them a structural unit
-is properly sel ected dependi ng upon the desired coated fil m physical
properties (hardness, gloss, pignent dispersibility, etc.). Anong t hem
a structural unit derived fromethyl vinyl_ether or cyclohexyl vinyl ether

is preferred since the alternating copolyﬁ%rizability with the structural
unit (al) is goo 1S Sy- 0_adj _the nsition
t enperature of t%gmgggﬁﬁeﬁﬁéﬁ§6ﬁggn?§o?eiﬁé&gfF%%ﬁ%%ﬁg%ééﬁ %%é§8is from3
tO. 50 ol % Q;hl%f We.%@l’gérf rx%@izﬁq:atn%eél%)g"g %oﬁﬁe%f%iol% tlh.fé}%@ilesﬁ{ UCt ur al
units of the uorinated copolyner (A). In the present invention, it is

possi ble to use t (%bﬁ%%AE”5%téﬁgﬁ%égUéggﬁéﬁrﬁﬁi%[ 1P”lﬁ éﬁg). The

structural unit (a I's a structural unit t he ow ng formula (a3)

der ved 1romea aydr s arguaryent i NG Wl £ Mt o s oy

group-cont ai ning vi nyl est group-containing allyl ether or a

20 hydr oxyl %&%‘f%&%%ﬂ%ﬁif'}id&g A ] estge RO -G CH 2- (CH2) m0- (Q0)
nR2-01-1
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



Farmul a (a3) Here, in the formula (a3), Rb is a hydrogen atomor a
met-hyl group, R2 is a C1_10 al kyl ene group or a C4-10 bivalent alicyclic
group, mis an integer of fromO to 8 13 and nis 0 or 1. The
.structural unit (a3) may, for exanple, be a structural unit derived from
2- hydr oxyal kyl vinyl ether, 4-hydroxybutyl vinyl ether,

1- hydr oxynet hyl-4-vinyl oxy 5 nethylcyclohﬁéane or 4-hydroxybutyl vinyl
ester, and anong them a structural unit rived froma hydroxyal kyl vinyl

ether 1S Prelariad dthp g Ry ot PUHER! | 2ABHH Lce SLOSSIT I N9

property, etc. he “‘cont ent’ "of tHe struct'ural “unit

fluorinated copalyimr LA ing1f A4 4 3Q |a(i{?q[rf§z gtgfefnﬁbla}’ Jﬁxqmt[gl]\faplt 25

ml % | f the content of the structural uni I's too small, the
croseLi ik, ey 38 e AW MR . £ERHAI SSRGS £A1 1] o out
The. st ruct ur SCAGECL TCal) iy GR BACrar o (A T ol S TSR (a4).
erc, i he Paheih (ad ‘RS SHd R are as defined in the formia (a).

gfzggft :?Xe: BS/ aR3 Antorfy ©ieh?, al kot ARG G PURLH + A PAJ03 PEYGhenin @l 1 cyclic
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,



14 hydrogen atom or -NHZ1Z2Z3, wherein each of ZlI, Z2 and Z3 which are
i ndependent of one another, is a hydrogen atom a O A al kyl group or a C1_6
hydr oxyal kyl group, provided that at |east a part of R4 is required to be

--NHzZ1727Z3, p is an integer of fromO to 8 and qis 0 or 1. In the
structural unit (a4), the proportion of R4 being -NHZ1Z27Z2 is preferably
from30 to 100 nol % nore preferably frorri 0 to 100 nol % The
content of the structural unit (a4) in the”10 fluorinated copolyner (A is

fromO0.4 to 7 npl%; prefgrably from1.4 to 6 nol% Wen the content of the
structural unit (a is In the above range, the solubility or dispersibility

in water will be@gxceld.entyand fhe s(@i Inilat% ifb]}Naé}%m L1 45 be excellent.

The fluorinated copolynmer (A) In the present” i nvention y' contain at nost

20 1% of & SULHELGA I JRGRRINIUIAY S LALIAA A 00RS QN ar Rl vt ural

unit) other than the structural units (al), (azcsgl( Such

anot her strugt I i . e, | |, uni pved from
SN 0, SR 2 B Ll b

an ethyl enic no ~The “particular ef structure t he
s L5, SRSt o SRR SO IT GG S5 5, oL
fs'[ (r)chts u'; gl Zﬁr?iq}taln?é?a%hetgﬂg aﬁ%rt%{)ﬁ%ralg '?Jrr%ict'g ?:Qalil\{)érlcﬂ?ljoﬁﬁér &@&W heF{ESIla
O e, RSO s ompgonieisy ol of (he
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).
Rb
|
—C—CHs—
|

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



5 fluorinated copolymer (A may be dispersed or dissolved in water together
wi th the fluorinated copolyner (A). Such another synthetic resin may be a
synthetic resin of e.g. a fluorine type, a phenol type, an al kyd type, a
.mel am ne type, a urea type, a vinyl type, an epoxy type, 10 a pol yester
type, a polyurethane type or an acryl type. The fluorine type synthetic
resin may, for exanple, be a fluorinated ggpolyner havi ng, as essenti al
structural conponents, polynerized units rived fromfluorool efin described

in Japanese aﬁ@%ra) MO -2t 2P 336 1Ay 742 PQIpWTRY:l 7 & UNids Aerizved from a

nmacr onononer: g a hydrophilic noiety. Here, the hydrophilic noiety neans
a moi ety haviag & Rydr apRidden@riue Rd®iclor v NG & My L dpnd or a

moi ety made of a conbination thereof. Further, the macroronormer is a pol ymer

or 20 ol i gomer dhaviig.a ?@Ssr%ﬁtg g{léygir%giyg AV iY@ § 4 &R ded

. e
pol yneri zabl e unsaturate n nd. Wien such a fluorinated

copol ymer is ¢Qnt aicnadddt e LmRASIH 98, LRG reahaRl gal _sE@biisty and
chem cal stability of the aqueous coating material conposition 25 wll be

i nproved, s sughs el ngduRhedeErom o dd d heufprgpasd td gy for aqueous coating
material of the present” invention, the proportion of the fluorinated 16

copol yer (A) | n sy nshetd Gyr il Spensed s ghasokusdhigevpter s

preferably from 10 to 95 nass% nore pre ably from50 to 90 mass% Wen

other than the ifjuanmeztyPe S WHdRIIbIES M SP Wseth A dNe, sydtdetic
resin other than"the fluorinated copolyrer (A), it is preferred to adjust

the proporti @Bl ddda f 140 At @¢ capplpsm®r. (A) to be at |east 55 mass% from
a viewpoi nt such that "excell ent weather resistance will be inparted.

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



10l n the conposition for aqueous coating material of the present invention,
the solid content concentration of the synthetic resin dispersed or
dissolved in water is preferably from3 to 50 mass% nore preferably from 30
.to 50 mass% 15The conposition for aqueous coating material of the present

i nvention may be one which does not contain an organic solvent or one which
contains at nost 10 mass% preferably at st 3 mass% of the organic
solvent in the total nass of the conposition for aqueous coating 20

material. S AJANELr 9ANC GVelia WY chhdBYePOosSHRE Y P coRi@ined, it is

possible to nention, for exanple, a residue of an organic solvent used for

the esterifi ga%{dmRstmmlcft wgdperdassigped hereinafter. Further, it is

25 al so poss e to nention a residue of an organic solvent used for the

pol ymer i zati on stgp Ofe a9 DALSdE SPPOLYIBs (B)aWhhghnit LLs e described
herei nafter. 17 The conposition for aqueous coating material of the

present invefttﬂeorebxfgs%fﬁa g;t}l\yelpdoitarp,naaIyymyg@wsr@@i@dgméyetﬁ&qh%ﬁé a
a |level er, a

coal escer, Ing additive, a thicKener, an ultraviolet absor

l'ight stabilize]s,0ma3 &) APTAXE N RGRN} be disddEs£QabLSELEsHTBYedf OF
exanpl e, be diethylene glycol 'nonoethyl ether acetate,

2,2,4-trimet M'vﬂa@éﬁ%oié@qég Q)i N2 - MBI P4 Ok 0N &) RE r di £ hyl ene
er. 10The

gl ycol diethyl eth coal escer is one type of the organic solvent in

the present iqiantdutheihedgies i wheds ihenspabeseesyhenéNeorposgheds the
sum of the contents of the coal escer and other organic solvents is adjusted

to be at noste 1. nassad Mddh e mIPesighaiuf of yeeluehiss LR | pgpaat gri al .
15When the coalescer is incorporated, its content is
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



preferably at nost 3 parts by mass, particularly preferably at nost 1 part
by 'mass, per 100 parts by mass of the synthetic resin (the solid content of
- the polyner). 20The leveling additive nmay, for exanple, be preferably a

-pol yet her-nodi fi ed pol ydi net hyl sil oxane or a pol yether-nodified sil oxane.
The thickener may, for exanple, be preferably a pol yurethane type

associ ative thickener. 25As the uItraviolﬁg absorber, it is possible to use
vari ous known ones. Particularly, the ultraviol et absorber suitably for use

as a ”a”Sparé’cﬁﬁol%?éf Neh) rd@le i d qpe&ﬂ%ta{‘%%é@é’edﬂ% exanpl e, be a

salicylate such as net hyl sallcffate phenyl sal i cyl cresyl salicylate

or benzyl saldcylatiiq & pepeaphenone: schus, 2 Ryd o5 ybenaonhenone

2- hydr oxy- 4- benzyl oxy 5 benzophenone, 2-hydrioxy-4-octoxy benzophenone
2- hydr oxy5- chloro Qphananes 4 a8 nabediz gplenone or a hi gh nol ecul ar
wei ght - nodi fi ed product sol'd as T-57 manufactured by Adeka corporation; a

benzotriazol e sugh&s Jeker- @H9ﬁ05He5fIﬁoPPﬁ¥|9§§QVE%H€HEQE6'ﬁé@ﬁﬁ 18- (2" -
10 hydroxy-5'-t-butyl phenyl) chl or obenzotri azo

hydr oxy- 5's- meihoxyphenyd ) danat¢ i @20l &in other than the fluorinated
2-(2' -hydroxy3', 5" -di -neopentyl phenyl) benzotriazol e or a high nolecul ar

wei ght - modi fiedpraguet (£po] di @s; JINMN-209 05 dd3Qseput astypset byn N hon
C ba- Gei gy Kcﬁi) a substl?uted 15 acronitrile suc %S eth af SpEELYdn

2- cyano- 3, 3- %Pk@{ylm&fﬁﬁzﬁte@ &yl hey ! (Ry Cﬁ’@”@e 3a 8- ﬂé@@@nytaﬁagéete or
met hyl acyano- p- net hyl- 4- net hoxyci nnamate; a nickel conplex salt such as

2,2' -thiobi s(d-Qety! ate) st keha € Ot EX1 SR twOEther resistance
[2,2'-th|ob|s(4-t-octylp enol ate)]-n- 20 butyl am ne. ni ckel conplex salt; an

ultraviol et apsorhbes swesdr@sqdi methyl p-nethoxybenzylidene nal onate,
resorci nol nonobenzoic ‘acid ester, hexanet hyl phosphoric triam de or

2, 5- di pheny! - p- beﬂﬁoﬂMén@BﬂpoQiﬁi@nzfér6aqu€éﬁ§”@bﬁ£in§ ﬂhEéEhQ&néksebacate
and di met hyl 25 succi nate/ 1-(2- hydroxyet hyl) - 4- hydroxy-2, 2, 6, 6-

tetranEthyIFnﬁmélﬁkééé@@|ﬁﬁﬂﬂ@§ﬂﬁﬁleth@rs$ﬂ§&1c8n2eﬁt6concentratlon of
pent anet hyl-4-pi perizyl) 2-(3,5-di-t-butyl-4-
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.



19 hydroxybenzyl)-2-n-butyl mal onate. They nay be used alone or in

corvbi nation as m xture of two or nore of them It is preferred to use
the ultraviol et absorber in an anobunt of fromO0.1 to 15 parts by nass,
.particularly s preferably from0.1 to 5 parts by nass, per 100 parts by nass
of the solid content concentration of the synthetic resin. |If the anount of
the ultraviolet absorber is too small, its_effect of inproving the weather
resi stance cannot be sufficiently obtaine 7 and if it is too large, 10 its

ffect i t t Hﬁﬂ T ,
?oregxahglza E;aa ere 3%?%% y%g£$£gﬁ%ss?o ¢ $§e¢52€% iagkﬁgﬁgLAng¥
62, 63, 67 22LD
nanufacturegEb %ﬁﬂﬁg é%gdgy e3ﬁﬁ§§ q%?é%“ﬁ%%#gﬁor as a
m xt ure of t"éﬂi rg:éresucght rglébapp%g)éé%tlé)n]fé%éﬂﬁ% ?\yéol t absor ber.

e a

The antlfoanlng agent may, tor exanple atty a i gher

al cohol sulf ey cildiauidh (aldynpids Ul did e d; et L2 1 phati 6, amine
p

or aliphatic e sulfate i phat1 ¢ "al cohol osp oric acid ester, a

sul f onat e cof it ster, a fatty acid am de sulfonate, an
Saq} %%I%Jﬂlryga;aﬁq%

al kyl aIIyI fonate ene sul fonate of formaline condensate, a

pol'yoxyethyl ene ﬁ%lcééfééceﬂ watg% fe al ﬂ§<¥'di’-:§tﬂ £0R% ﬂ{/}«?él a

pol yoxyet hyl ene ester |tan ester, a po yoxye ene

sorbi tan al kyl,estar, 1aéhgegﬁryala{capeéyr@rz 2 dira&quﬁrﬂh@% BGEXYhd Capo} yrer,

a 20 vinyl péfyner or a ysi I oxane ‘conpoun oanlng ef fect

hycr ophobi ¢ R apE nd ad SOek antTT oam%enﬁwﬁﬁie'ﬁa%%f’&%”d

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



5.of at nost 6, particularly preferably at nost 4 is preferably used.
Further, if it is necessary to adjust the gloss of the coated film a
commonl y used inorganic or organic delustering agent may sinply be added.
-10Further, if coloring is needed, a coloring material such as a commercially
avai |l abl e organi c pignent, inorganic pignment, organic dye, or a pignent or
dye obtained by conplexing them may be dispersed, or added and m xed. 15
PROCESS FOR PRODUCI NG COMPOSI TI ON FOR AQUEQUS COATI NG MATERI AL A

process for prAAUGING #8:C URPHIdtahd HaAURKNSLARIINY pterial of the
present invention conprises an esterification step of reacting a fluorinated

copol ymer 20 {B); Whidt 2 QMRS il aWdrd e dd, FhaEen £ sohvent to

esterify a part of the hydroxyl group in the structural unit of the fornula

(a3) to introducs 1a LANRN O Dberfy e W13 dyil Nk Ste iz ik Agn& basic
conmpound to neutralize at | east a part” of the ‘carboxyl 25 group with the

basi c conmpoung,cif 8 ep HfaAddjdih WiRnordd A IR MG -4 SE0YI P8 ep of
renovi ng the orcgani C so}ﬁ{/ent. 21 LUCIIITCQDI NATED}%QCQJJDC??NER (B) 7 ﬁlA

fluorinat ed qQREAHRINGAR), cOmFdses, f4-ptitk) bE U N e | he- 1sFaHsLY al

unit (al), from3 to 50 nol % of the structural unit (a2) and from4.4 to 37

Mol % of the 5 StUStAHEHzdRldndia3) {RioMisiach ddiHeddite Lok al WkR6 val ue of

the respective structural 'units of the fornmulae (al), (a2) and (a3) is from

80 to 100). moleciar It Iy stidietgradudnido(@3sindhe fluorinated

copolynmer (B) is equal to the total nol% of 10 the structural units (a3) and

(ad) in the fldprinahedcappldd@ia (Arprd@ided 4 odhocPiPasidi snchor
aqueous coating material of the present invention. It is possible to

produce the fidiori nat.ad,cepg) wrer: (Bt Pplapel YW@t ik 2o T@noge(2 of the
formula (bl), a

10 hydroxy-5’-t-butylphenyl)-5-chlorobenzotriazole, 2-(2'-
hydroxy-5’ -methoxyphenyl)benzotriazole, 2-(2’-hydroxy-
3’,5’-di-neopentylphenyl)benzotriazole or a high
molecular weight-modified product sold as TINUVIN 900 or
1130 manufactured by Nihon Ciba-Geigy K.K.; a substituted

15 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-

20 butylamine-nickel 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

25 succinate/l- (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-



15 nmononer of the formula (b2) and a nonomer of the fornula (b3), as
bel'ow (hereinafter sonetines referred to as "a nononer (bl)" or the
under an al kaline condition in the presence or absence of a polynerization

‘cat al yst, by

pol ynmeri zation initiator or an ionizing radiation.

copol yneri zat

applying a polynerization initiating source 20 such as a

ion reaction systemin an al kgline side, the copolyneriz

reaction is carried out in the presence of "a basic conpound. 25The no

(bl) is a co
Here, in the

(b2), each of

shown
i ke)

ation
nomer

Werd Al f 0} 1 oG, frd Te £ & b 1)rh P XX dn @od bl )

formul'a (bl’), each of X' and X2 means ‘the sane as in the above

fornula (al).or in Jddibimnored 4HAitsulte NoRs &F hbeefok! eMémg fornul a
(b2). RaC=CHR (CH2) j -0- (CO k Forrmula (b2) Here, in the fornu

l e, it ang kroEapsedheoSase ekei N1thgvabove Lpsavbar(ag).

The nononer (b3) is a conpound of the follow ng formula (b3).

10

15

20

25

an amount of from 0.1 to 15 parts by mass, particularly
preferably from 0.1 to 5 parts by mass, per 100 parts by
mass of the solid content concentration of the synthetic
resin. If the 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,
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
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
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
phenol ether, a polyoxyethylene alkyl ester, a sorbitan
alkyl ester, a polyoxyethylene sorbitan alkyl ester, an

acrylic polymer, a silicone mixed acrylic polymer, a

| a

In order to maintain the

22



RbCCH2 (CH) mO- (CO n R2-0OH I oFornula (b3) Here, in the
each of Ris, R2, mand n neans the sane as in the above

formula (b3),
- fornmula (a3).

whi ch constitute the fluorinated copolyne&o(B)

initiator, a

The changi ng proportions (npl96) of the nmononer (bl),
-mononer (b2) and nononer (b3) are the sane as the nol % of 15 the structural
unit (al), structural unit (a2) and structural unit (a3), respectively,

per oxy ester type peroxide sUch as t-butyl peroxyacetate,

di al kyl per oxy, 2Q,digarhenat s stghs Bes i dsops owdé%@@ﬁ@xy di car bonat e,

per oxi de, or

azobi si sobutylonitrile, may, for exanpl e, be used.

As the polynerization

a
benzoyl
The

amount of the polynerigetsommingteptoett 0sbendsgdnhBy BYi LAB! ¥abgnebanged
the type or copol ynerization reaction conditions, but usually,

émﬁm@wntbawééﬁm@@p%ghﬁpé 4ol msﬁgc@@éﬁﬁo@w he total

dependi ng on
it is s used

anount of nononers to be copol yneri zed. he ‘anobunt o
compound to he-diged isnd ramm

t he basic

0.1 to 10 mass, based on théﬂfotal anount of nononers need

5

10

15

20

25

of at most 6, particularly preferably at most 4 1is
preferably used.

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.

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.

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

solvent.

(%ﬁcﬂléﬂtifbéﬁﬁﬂ@séﬁénﬁé?féﬁégﬁiﬁiﬁgnhﬂ@OUt
o be



ia copol yneri zed. Further, the basic conmpound to be present during the
polyneri zati on can be selected froma w de range of organic basic conpounds
-and inorgani ¢ basic conmpounds. The organi c basic conmpound 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 al kaline earth netal such as
pot assi um car bonat e, potassi um hydroxi de, “5odi um hydr oxi de or 20 rmagnesi um

hydroxide. prudrafinATi® aedes. vwarol pgyeri zation reaction, it is preferred to
use solution polynerization. As a solvent, it is preferred to use an

alcohol , an estera @ ksinMfed SadTAEd ha) agsnal ededyerg6as bopocent al ning

at | east one 25 fluorine atom or an ‘aromati c hydrocarbon such as xyl ene.

The reaction fanpeyratife tahudthif LORBI Wl At | B efactd o5 igo Pt eberably
from10C to 90C. Further, the 24 reaction pressure is preferably fromO to

100 kg/ cne. Gt HIOI& RIGHEFAbluh it 02D tdhd G kil Uy Go Bre dduprdnated
copolymer (B) preferably has the intrinsic viscosity of from0.05to 2.0

dL/g. By ygsi @@ JdRackirfit sQiMenip ey anfl alhyelycdrrger $hahud ransfer
constant, or by carrying out the reaction in the coexistence of a suitable

chain transf f agRNtreddedtSiROSH Al@ L b SURPIES o ff Nehd NESHRST Le VISEPSI LY
wi thin the above range. ioThe nunber average nol ecul ar wei ght of the

fluorinated copol Wl (B) iis prederablos ito@ range of from 3,000 to 200, 000.
If the nol ecular weight is less than 3,000, the weather resistance of a

coated filmw || seoBhdIBSoflecheaserudfutde apiecuhss yeight is beyond 15
200, 000, coating property will decrease, and a coated fil m appearance w ||

sonetines detenid¥idtste ETRR AT N SIFERqual 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)



In the esterification step, a dibasic acid anhydride is reacted with the
fluorinated copolynmer (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 di basic acid anhydride, e.g. succinic anhydride, glutaric anhydride,

i taconi ¢ anhydri de, adipic 25 anhydride, 1,2-cyclohexane dicarboxylic
anhydri de, cis-4- cyclohexene-1,2-dicarbo?§lic anhydri de, phthalic
anhydride, 1,8-naphthalic anhydride or mal'€i ¢ anhydride 25 is preferably

used. The organi ¢ 59l Medtr §BWu14 OlbEXANPLEn BE RN Algotolnsich as
met hanol , et hanol, n-propanol, isopropanol, nbutanol, isobutanol, secondary

but anol , tertdid Ysdud a0li P Qe REU-ANE o rda 1G] | 5Pl ve such as et hyl
cel l osolve, ethyl cellosolve, isopropyl cellosolve, butyl cellosolve or

secondary butyl oghd ogohdRer a5 PPYS eREnGhYROL JET ENAt E¥e18WEHgas propyl ene
gl ycol methyl ether, dipropylene glycol nmethyl ether or propyl éne glycol 10

met hyl et her @agehate; (gihyl ene glycol ethyl ether acetate; a ketone such as
acetone, methyl ethyl ketone or nethyl isobutyl ketone; or an aronatic
conpound such as te@dene or xylene. It is properly selected by taking
solubilities of the fluorinated copol yner (B) and dibasic 15 acid anhydride,
etc. into consider LLgS Further, if the organic solvent used in the
pol ynmeri zation stefy T }bﬂoducing the fluorinated copolynmer (B) is
sufficiently remained, it is not necessary to add an organi c sol vent
additional ly in the@p gyt e f caticep LeRR 1 In the esterification step,
it is possible to use a cafalyst i'n conbl nati on. t he catal yst, a
carboxyliC acid netal salt, an alkali hydroxide, Qﬁmglﬁaﬁ%z tal carbonate,

a quaternary anmomérd) sahttRé Pot@hildaiy2 pM 88cRSofaR? berYsed arflitk a
tertiary am ne such as triethylamne is preferred.
means the same as in the above formula (a2).

The monomer (b3) is a compound of the following

formula (b3).

Rb
|
?==(3F|2

(CHg)m—O—(CO)nRZ—OH
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



The esterification step is carried out at a reaction 26 tenperature of
preferably fromroomtenperature to 150C, nore preferably from50 to 100C.
The reaction tine is fromseveral tens mnutes to several hours. The
anount of the dibasic acid anhydride to be reacted is determ ned by
adjusting it so that the content of the structural unit (a4) wll be from
0.4 to 7 nol % and the content of the strugture (a3) will be from4 to 30
nmol % in a fluorinated copolymer (A) to be“éventually obtained. 10The anount
of the structdyglo1Wni thd aepfter the esterification reaction can be
ascertai ned by neasuring an acid nunber. Wien the acid nunber after the

esterification refgd it fEOMde O BandBKAY Jon i {nlSiPOSSi bbepko ascertain
that the structural unit (a4) is in 15 an anount of fromO0.4 to 7 nol %

The amount ofyddie pity USHal Wiid dradlgef@iseddmesieritd cappon# eact i on

can be ascertained by a hydroxyl group valué before the esterification. In

order to haveddf aidcidtidin Widetidh ddhdit asmuntpef ddom B, 1 0i30; 20 nol %
it is necessary to have a hydroxyl group value of from 20 to 150 ngKOH g

before the esifld fifald Ghowdtd N B dBBRero s bes 1, § hea abpvieasamge after
the esterification. NEUTRALI ZI NG STEP 251 n the neutralizing step, the basic

conpound i s agfadtd adthe emtird i ddiid Nated KopalydBmdBlzd@. neutral i ze

at least a part of the carboxyl group 27 introduced’in the esterification
step with the baspge coRaUNhr |thd heasid UebHs3hndNtd K@%hsedhesPELBRItion to

be neutralized with the basic conpound is preferably from30 to 100 nol %
nmore pref er alpedd NP0 dp ADhIBE LS 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



The reaction in the neutralizing step sufficiently proceeds when the basic
conpound or an aqueous solution of the basic conpound is added to an organic
sol vent wherein the esterified fluorinated copolyner (B) is dissolved, at
roomtenperature with stirring for several o tens m nutes. In the
neutralizing step, water is added together with the basic conpound to the
organi ¢ solvent wherein the esterified flé rinated copolynmer (B) is

di ssol ved. Water can be added sinul t aneou %y wi th the basic conpound 15 or

separatel y, anthSONE: ofriio oAl be AURD.2hTY! EAIROYSLY 190 0ykenT 851 of it

can be added separatel en sone or al the water 1s a

si mul t aneously,yd ty féfégggpéap}dmagd@g a5 ﬁ§ /@gepus sol ution of the basic
conmpound. Wen it is added 20 separately, it can be added before or after

addi ng the basic @HQDPPGQr1natedA€BE9198891 8) pthed ahi19ddibagcwat er after
addi ng the basic conpound and a nethod of addi ng an aquedus solution of the

basi c compoungh@ayen pffeILE8siep ThEe APBUNG . 05 t’@t@rotQLF’@ aggled; 4 md he
neutralizing step is preferably adjusted so that the solTd content

Conce”tra%'Onréicéf@he§éﬁvéﬁteﬂa@lﬂgrénﬁéﬁgt§9@P§YB§£ éB%hagﬁ pegpoesfrom3
to 50 mass% particularly from15 to 35 mass% T% basi ¢ conpound to be

used in trWEr%%ﬁé@%ﬁ@'WQrSBﬁpc£f§§§ﬁ§b&Mth@ﬁearQthiBH PRI pheof at nost 200C
so 5 that the basic conmpound will hardly remain in a coated film The

basi c conmpound,dRystdQEe EXANP! Sui BELBETERA 8 @r&ﬁéﬁ@EYagéﬁE0“§@r¥s0r
tertiary al kyl am ne such as nononet hyl am ne, di net hyl anine, trinethylam ne,

10 ronoet hyl aaei Ltk et HysaphPesst het Dyt ah8ee @Q@b§9990wta%nehe
di i sopropyl am ne, triisopropylam ne, nonobutyl am ne or di butylam ne; an

al kanol am ne gH&he asafi®oet hanol am ne, nonoi sopr opanol ani ne,
di met hyl am noet hanol or diethyl am noet hanol; a di am ne

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



15 such as ethyl ene di am ne, propylene diam ne, tetranethylene diam ne or
hexanmet hyl ene di am ne; an al kyl ene i m ne such as ethylene imne or propyl ene
i m ne; piperazine, norpholine, pyrazine or pyridine. STEP OF REMOVI NG
SOLVENT 20In the step of renobving the solvent, the organic solvent is
removed. Consequently, it is possible to obtain an aqueous coating nmateri al
conposition wherein the organic sol vent i§ at nost 10 nmass% based on the
total nass. 25Here, as the solvent to be énoved, a residue of an organic

sol vent used {§”P£g¥%f§%fijjné&uion step, may be nentioned. Further, a
resi due of an ‘organic solvent used 29 in the polynerization step for

ducing the fl uogi , i oped: Th
proauci ng € uﬁﬂéggﬂ%%n%?g$+¥?§ét(ﬁaﬁhderrféggm fenﬁﬂélgﬂeglgohol e

sol vent can be renov Ion uced pressure.

IO, CVPONENT (HIVHL mdt A B, SN Wﬁ@%—aﬁgf i sopddifahd®: cguponent

curabl e aqueous coating nater' I't of t esent Tn on conprises the

conposi tion figr, JUHEOUS, GQatl ,naéeeéér?éaxg%ak%lr@ar%f,se@ r&i‘é(f 21%;8?%389 a

curing agent. e conpositlon of" aqueous Ing 10 materta € present

invention.is &gcre%ésrgﬁl g lu;seag_caéllrg i g bt h%y%%u ga%%aﬁ%gf?gndi ng on the

curing agent, iI'ng i s possible even _ roomt efrperature,
ond S ROSRUHLE AN comag bl i saplaben e somertileneol
croseli 1noo Somies (i MLRY By (SKam b hembupRan baling, | he
functional grQUp;iyative such as propylene glycol methyl ether,
dipropylene glycol methyl ether or propylene glycol
10 methyl ether acetate; ethylene glycol ethyl ether
acetate; 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



20 reactive with a hydroxyl group or carboxyl group. The curing agent
may, for exanple, be an isocyanate type conpound, a nelam ne resin, a phenol
- resin, a xylene resin or a toluene resin. Particularly, an isocyanate type
.conmpound is preferred since it is possible to easily 25 obtain a coated film
excellent in weather resistance and nechani cal property. The isocyanate type
conpound is preferably one 30 nechanicall% di spersed in water or a

sel f-emul sifiabl e pol yi socyanat e conpound? The sel f-enul sifiable

pol yi socyanat.e co und is-a ' i | e of in dsified
and di sper sed % ?Ar&/g%elfrd%?%cpu{eof;ggp rrﬁﬂs? i%??rgagggp%%t%%gylt%og%né’t e
compound to ke, nechany cally, dspersed. | c‘ﬁ?‘c‘?r E‘Fﬁé’ r‘é%rct%%@'i%e ke an

al i phati c polyisocyanate such as hexamnmethyl erie di'rsocyanate; an aronmatic

pol yi socyanat C Hgﬂgpy ilspcyanate, 2,4- or
2,6-to|y|ene1%??@5%§§%gggjggrgheny ﬁ%%ﬂ%%égigafggigg%géanate,

napht hal ene- 1, 5- il SARYANALSe Ofnd, dindhlsosyagahngadiadi pat gyl di phenyl; an
alicyclic polyisocyanate such as bi ?lsocyanate cy Foﬁexy net hane or

i sophorong dijisoqy, ; ' o d ene
dii socyangte llor cr%{]dg%&gi% e%#%get%gongo%ﬁ%%ﬁ%a g%g;égrgggémgﬂla%i g%ﬁ%xt

pol yi socyanat 1ﬁ%ﬁi 1 de- i T L ph t il sPgyanat e,
pol yol - nodi f&eﬁ%hﬁrﬁ%t anedﬂd?‘?sg%ggn%fgl gér)é)pg %F@nﬁ?‘?. 2d‘h§8°

hexarret hyl ene, i i scyaialéne of CIRICAPALYL SPEYANRL e BY BEoR 4 pBr or

trimer depending on its type su as a Burette type, an isocyanurate ring
type or uretdiPng,iybs LrelolBalita THOLKRL: POLY! egcyanaenphl gl ped by
reacting an isocyanate 25 gréﬂp\ﬁéﬁﬁa.%#oc ageﬁty Tﬁg %POCE ggent

may, for examngple,;hegan al cohol, a phenol, a caprolactam an oxine or an

active nmethylene 31

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



conpound. The above pol yi socyanates nmay be used in conbination as a
m xture of two or nore of them As the polyi socyanate, one
mechani cal ly dispersed in s water is used. The pol yi socyanate to be
‘mechani cally dispersed in water is preferably one having a relatively | ow
viscosity. If an enmulsifier is added during the dispersion, 10 nore stable

di spersion can be obtained. As the enulsifber to be used here, a known one
may be used without any particular Iinita?ion, but it is not preferred to

havi n . ) . o . . it
ﬁge?ggesa\a’tl ﬁ%a%d#gﬁrﬁﬁg{%%cﬁ%%?pﬁ%%ﬁ %1%9%5 g‘g]fegrégée}?%]h%égf?gclosi ty or
det or | MR . i Lty P L Gif i . .

el 51 1 o e EoBor e rh i as A T4 e aue RSt

pol yi Socyanatk%ee %?eq&e%iﬁi%%%il%b&??@a@c CLE oﬁﬂh €3 b%eférggf‘%ggﬁg a

tenperature o erefore, when turing 1s desired

i ed t h P f-d f d

Co e a non 1 G UL C AE oI LSO AR TP 80 Bo b b s Bhre”
ol yi socyanate 2 colta] i j : r
Dt A nod By 1 cantTie Treltioh inor BOSALBL Eal 0o S BLLL Y SE BLEPELLTT

pol yoxyal kyl cee¥s when Wife WALOPNL L CoROL YOXY ak%%ﬁggué SsBi &L £6ably one

having at | edast one 1socyanate reactive group an er average nol ecul ar

i ght | f , 000 ty '
werght 1n a rc?f"gc%%)yboagloén Sithd Jﬁ@ had@g tigsu I@chi’?;g’ﬁ?ée%%f‘ggﬁfa? wei ght

pol yoxyal kyl ene po or pol'yoxyal kyl ene nonoo VT ng

in a range of \fr.om 30G 1 oe%?%?{e]fn%%}ﬁmima@eéo%yggjcﬁﬁgtahy\eight cannot

sufficiently aéileve its s yi ng propert avihg a high

mol ecul ar wei ghts fias. @ gé)@drécﬁjnfffrs%ﬁédié‘gwgﬁﬂp&ﬁ‘ﬁlig tf%ssé%{’b}wy 10

in water becomes poor, and Its cr Inity becones ereby t
st or age gkabigéﬂ%:ﬁgn&t%ﬁm/tenperature wi || decrease, and turbidity will be
caused. The oxyal kyl ene chain in the pol yoxyal kyl ene is preferably

one made of entirghy Q& HRStLy12PiRYYELEY! engedd 9LOURGEHORLLARLKewpoi nt of
hydrophilicity.
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)



The reaction of the polyisocyanate with the pol yoxyal kyl ene gl ycol is
carried out in the presence of a catalyst such as a tertiary am ne, an

al kyl -substituted ethylene imne, a tertiary al kyl phosphine, a netal alkyl
20 acetonate or an organic acid netal salt, and as the case requires, in the
presence of a pronoter at a tenperature of at nost 100C. Further, with
respect to the reaction, it is preferred to adj ust the anount of remaining

i socyanate group to be from 10 to 24 nass i particularly 25 from15 to 20

?223?? vity w %&{Iﬁ fluorina tté ?Oc nké13( ?Og@gﬁflgrd&grplegg%éng%lzh E)gleng

not preferreqq A:%J%rther, i n order to achl eve sufficient crosslinking degree,
a | arge anmoun the isocyanate conpound is needed, which is not preferred

th th f I I
Si7oe Lhe weat hgfg%%%é%@é?@néfﬁéﬁge.g%,%gt SFETELLEER. posAgversel
is diffi cuIt t.0 form such be| n(?%not ‘ﬁégée%@% The

sel f-emul si fi B0 § soc%/ana co?‘rpoun AP UL erThed | B4- 15270.
Th I t
e mel am.ne s %H@%a%"é ﬁ%rf & ?. 1{%%{? gﬁ?rﬁ 2 yarﬁu%)l &Gk 8' 0 an

al kyl ethérification suc eri herl rcation or
i sobutyl ethegjifiication. Fromthe viewpoint of water solubility, 15 a
mel am ne resin erein at least a part of it is nethyletherified, is

preferred. The Pid t]ﬁéé?coéor’h Sufi@ R 2' “fgfeé%mé%eoﬂé %8%}199 mgterial to

the curing agent t Wo- conponent ous coa mat eri al kit

Is 50 10 95 g@sﬁngéé d Qornth SRS + DAL éﬁ}"ﬁi a%lelfl@r%?é a@é to 90

mass% 10 to y a comnpositi ona rati O nonvol ati |l e contents

(based on the, sebhek PN Mo Ofa ki RPl YERD ; EXAVELES)amine,

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



25Now, the present invention wll be described in further detail, but it
shoul d be understood that the present invention is by no neans restricted

- thereto. 34 I n Exanpl es, "parts" represents "parts by mass" unl ess
-ot herwi se specified. EVALUATI ON OF STORAGE STABILITY OF COWOSI TI ON FOR
AQUEQUS CQOATI NG MATERI AL Each of aqueous liquids in Synthetrc Exanpl es

1 to 5 wherein a fluorinated copol yner i spersed or dissolved in water,
was prepared. Further, a synthetic re5|n élspersed of dissolved in the

aqueous |iquig, Ct:fh@agﬁﬂﬂe@ﬂt{%d G MR £ Ao dif Fhg CORE e§P19<5‘P§n£9e(§he

fluorinated 10 copolynmer (A) of the present invention. Further, a synthetic

resin di spers&gbd)lrynqglss@ Vvedhd P 4% astigRus: 14,08ty d of each of Synt hetic
Exanples 4 and 5, is a fluorinated copolyner different in the ratio of

structural units fﬁ@”%&ﬁ@éﬁtU@&ﬁn@éeﬁe&&@@éY@Frd{éﬁlPia%§o£hGnBéﬁse”t
i nvention. SYNTHETI C EXAMPLE he fluorinated copolynmer (B), a

quororesrnIg@ﬂdﬂéadgﬁégghﬁéhlorotrrfluoroethylene/ethyl vi nyl
et her/ cycl ohexyl vinyl ether/hydroxybutyl vinyl ether 20(nol % ratio:

50/ 15/ 15/ 20) , Tty Mo NEN® Wy Rzas e  Adefo v KK sy ndMaFERPAD. koF a coating

mat eri al manufactured by Asahi d ass Conmpany, Limted, was dissolved in

met hyl et hyl ketOﬂee(%&c&@%eﬁéﬁtnceraet@l§t§au8et\rsngo§t§9t;l facaptgnt of 60
mass% 25To 300 parts of such varnish, 19.3 parts of a 20 mass% succi ni ¢

anhydri de ace{ne,solnk ';%le@é}@t 0 e PBER M1 SLHYERET BESnBSs 8 £8hal yst

wer e added, followed by a
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



35 reaction at 70C for 6 hours for esterification. The infrared absorption
spectrum of the reaction |iquid was neasured, whereby the characteristic
absorptions (1,850 cmi and 1,780 cm 1) by an acid anhydri de observed before
‘5 the reaction were found to have di sappeared, and absorptions of carboxylic
acid (1,710 cm1) and ester (1,735 cm 1) were observed. The acid nunber of

the fluorinated copol yner after the ester% ication was 12 ngKOH g, and the
hydr oxyl group val ue was 86 ngKOH g. i o According to such values of the acid

number and hydraxyl cdayp d‘i%{p‘éﬁ%’se@b%ﬁt wat® TR YA 1%5_%%4]1@ 184 Qite of 20
mol % of hydroxybutyl vinyl ether structural units. Then, to the

esterified fb%ﬁ?i%%%%n‘é@@obﬁ%ﬁbun%-.73THéréél?teﬁ\ﬁﬁéﬁﬂhﬂ'ﬂene was added,
followed by Stirring at 15 roomtenperature for 20 mnutes to neutralize a

part of the ganbexykienatedcocapduntien s180 A Wi Zed Malere WS
gradual | y adged?’qu Igtlglpesul fo g)bgut 1.S7 rrt():l % was neutr al ilzed a\c%ﬁ‘gt oeT about

2.4 ol % of egtiey bingd s3fhet Wl dq@gte%sfé@vii@lg walteCanmede apup

i ntroduced. 20Affer that, acetone and nethyl ethyl ketone were distilled off
under redyced pnessyee. Further, about 90 parts of deionized water was added
to obtain an aqueous liquid of Synthetic Exanple 1 having a solid content

concentration of 4Q % Rl NG g " &8d ahe A0ac0MPOS) i on i n
Synt hetic Exanple 1, @Ezy asc?i nunber and hydr oxyl gr%up val ue ‘after the

esterificati ofgandemh% ohtRaChast  Uehidlanplid, QR ained fipmssuch val ues
are 36 shown in Table 1.
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



Further, in Table 1, (al) represents nol % of chlorotrifl uoroethyl ene
strwuctural units, (a2) the total nol % of ethyl vinyl ether structural units
and cycl ohexyl s vinyl ether structural units, (a3) nol % of hydroxybutyl
vinyl ether structural units, (a4-1) nol % of non-neutralized ones anong
esterified hydroxybutyl vinyl ether structural units, and (a4-2) nol % of
neutral i zed ones anong esterified hydroxybutyl vinyl ether structural lo
units. SYNTHETIC EXAMPLES 2 to 5 Each lof aqueous |liquids of Synthetic
Exanpl es 2 toé%\%ﬁh&ﬁnajned in the sane manner as in Synthetic Exanple 1
except that thetanotnt of the acetone solution of 15 succinic anhydri de used

f h ifi ' ' | ani f Or

neut ral i 7ing reactionvare RASrERa L dhetat e Hanretd. HntelBinat fone

obt ai ned aquegus Idj%w&se of ¢ ?"ﬂé h&ti dmg%agn@ln%e%?rg to 5, the raw materi al
u

conposition (parts by mnass), e aci and hydroxyl group val ue

after the esterif] I ti es] an %, 0f _each .structural
uni t obt ai ned frd%%2%%%”%%?%%%§%$%Q%E§Mmg?% ﬁ%gP%nigaﬂg% %lgﬁeﬁiiﬁptﬁs lto
3, CCNPARATIV? %5AM§¥E§K%iand 2 To 100 parts by mass of each of aqueous
| i qui ds of Syﬁ?héiic éianp1es 1 to 5, conponents shown in Table 2 were

added. Then, it s ke i n.ov QC for 2.5 ek and the.storage
stability was chgﬁi%d98%¥%g?%%ﬁ??§ga€% %ﬁoﬂﬁcﬁﬁn*%%rEYZaiEﬁ?fﬁga,lPhe nanes
of the respective additives i,n .Tahl e represent. the follow ng conmpounds,
respectivel y.W ues‘i %esg,FE%%eernahbzle}f i‘%&a 1\%% lul? § nr% 1‘-rleve'zf) rgo‘?’epr esented by

parts by mass. .upl e 0 otherw se specified. DEA: diethylene glycol
nonoet hyl etﬁggﬂgﬁiﬁagé BYK348: a leveling additive (polyether-nodified

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.



pol ydi net hyl si | oxane) manuf actured by BYK-Chem e BYKO80: an ant:i foam ng
agent (silicon type 15 antifoam ng agent) manufactured by BYK-Chem e TI NUVIN
- 1130: An ultraviol et absorber (condensate of

et hyl1-3-(3-t-butyl-5-(2H benzotri azol - 2-y1)-4- hydroxyphenyl) propi onate and
pol yet hyl ene gl ycol (nolecular weight of 300)) manufactured by N hon G ba-
20 Geigy K K Sanor LS765: a light s gbilizer manuf act ured by Sankyo
Co., Ltd. 39 TABLE 2 Ex.1 Ex.2 Ex.3 Co Ex. 1 Conp.

The hydrophilic polyoxyalkylene is preferably one
having at least one isocyanate reactive group and a
number average molecular weight in a range of from 200 to
4,000. Particularly preferred is a polyoxyalkylene
5 polyol or polyoxyalkylene monool having a molecular
weight in a range of from 300 to 1,500. One having a low
molecular weight cannot sufficiently achieve its self-
emulsifying property. One having a high molecular weight
has a good self-emulsifying property, but its stability
10 1n 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
15 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
20 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
25 from 15 to 20 mass%.
If the amount of the remaining isocyanate group is

small, the reactivity with the fluorinated copolymer (A)



Ex.2 Aqueous liquid Syn. Ex.1 Syn. Ex.2 Syn. Ex.3 Syn. Ex.4 Syn.
Acetone 0 0 5 0 15

10

15

20

25
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will decrease, such being not preferred. Further, in
order to achieve sufficient crosslinking degree, a large
amount of the isocyanate compound is needed, which is not
preferred since the weather resistance of a coated film
will sometimes be adversely affected. If the amount of
the remaining isocyanate group is too large, it 1is
difficult to form a stable emulsion, such being not
preferred.

The self-emulsifiable isocyanate compound is
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,
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
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
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.

Ex. 5
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In Examples, “parts” represents “parts by mass”
unless otherwise specified.
EVALUATION OF STORAGE STABILITY OF COMPOSITION FOR
AQUEOUS COATING MATERIAL

Each of aqueous liquids in Synthetic Examples 1 to 5
wherein a fluorinated copolymer is dispersed or dissolved
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
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
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
(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%.

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
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reaction at 70°C for 6 hours for esterification. The
infrared absorption spectrum of the reaction liquid was
measured, whereby the characteristic absorptions (1,850
cm? and 1,780 cm™?) by an acid anhydride observed before
the reaction were found to have disappeared, and
absorptions of carboxylic acid (1,710 cm™') and ester
(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.
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
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.

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
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
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shown in Table 1.

Further, in Table 1, (al) represents mol% of
chlorotrifluoroethylene structural units, (a2) the total
mol% of ethyl vinyl ether structural units and cyclohexyl
vinyl 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
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
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
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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WATER RESI STANCE Each of specinens of Exanples 4 to 6 was imrersed in
deioni zed water at roomtenperature for 2 weeks, and its 20 appearance

- change was observed. The results are shown in Table 3. WATER PERMEABI LI TY
‘Wth respect to each of specinmens of Exanples 4 to 6, water perneability was
measured by a nethod described 25 in JI'S K5400. The results are shown in
Table 3. 41 TABLE 3 Ex.4 Ex.5 Ex.6 Syntg%tic Exanpl es Syn. Ex.1 Syn. Ex. 2
Syn. Ex. 3

EXAMPLES 1 to 3, COMPARATIVE EXAMPLES 1 and 2
To 100 parts by mass of each of aqueous liquids of
Synthetic Examples 1 to 5, components shown in Table 2
were added. Then, it was kept in an oven at 50°C for 2
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) -4-
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.



Acetone 0 0 5 DEA 1.5 1.5 1.5 Bayhydur 3100 15.2 14 12.2 BYK348 0.5 0.5 0.5
BYKO80
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TABLE 2
Comp. Comp.
Ex. 2
Ex. 1 X Ex. 3 Ex. 1 Ex. 2
Agueous 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
0.5 0.5 . 0
LS765 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%.
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EVALUATING WATER RESISTANCE OF COATED FILM
EXAMPLES 4 to 6
To 100 parts by mass of each of the aqueous liquids
of the Synthetic Examples 1 to 3, components shown in
5 Table 3 were added. Then, each of such liquids was
spray-coated on a specimen which was obtained by 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 shown 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.



resi stance No change No change No change Water perneability 0.08 0.08 0.1
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
‘resi stance tests, and water perneability was very little. Therefore, it was
thus confirnmed that by the two-conponent curable aqueous coating materi al
kit of the present invention, it is possi%&e to forma coated fil mexcellent
in water 10 resistance. EVALUATI NG GLOSSI NESS AND WEATHER RESI STANCE OF
COATED FI LM SYFHERI C EXAMPLE 6 In 192.9 parts of deionized water, 20.0

parts of an 15 emulsifier NEWCO. 707NF manufactured by N ppon Nyukazai Co.,
Ltd., 204 parts of 2-ethyl hexyl Excr¢l ate,| 195.Bxpabts ofl styriEne @nd 8,2
parts of acrlyl ixyradiet mer el added and emulsified by using a_honmom xer. |nto
the mxture, Eg;amples Syn. Ex. 1 Syn. ﬁ&. 2 Syn. Ex. 3
Acetone 0 0 5
DEA 1.5 1.5 1.5
Bayhydur 3100 15.2 14 12.2
BYK348 0.5 0.5 0.5
BYKO080 1 1 1
Sanor LS765 0.5 0.5 0.5
TINUVIN 1130 3 3 3
Organic 0% 0% 4.50%
solvent
Water No change No change No change
resistance g g g
Water
‘q .08 . .
permeability 0.0 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,



42 2.04 parts of ammoni um persul fate was added, foll owed by pressurization
by+«nitrogen gas in a glass container and then by degassing to obtain Iiquid
D. On the other hand, into 1 L a stirrer-equi pped glass 5 reactor, 200 parts
-of deionized water was introduced, followed by pressurization by nitrogen
gas and thereby degassi ng, whereupon the tenperature was raised to 80C

Then, by using a tubul ar punp, 623.24 par% 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 amaangg@te%%u'a&%%lw pRdded sLiber oo, fptdoweds ,a0) ng, for 2

hours at a tenperature of from80 t0 85C. Then, It was ¢ omn t'o at

st 30C, andoheutialiALd o b 12857855 %aRAUGOUS AT GhlAl

aqueous | i qui 15 Synthetic Exanp ing a soll ont ent

concentratiopnaf, B9 @g@g%glggE@éRégkgmnCE EEQMEMT DI SPERSI ON E 60 parts of

titani um oxi de pignent "CR- 90 ( manuf act ur ed | shi hara Sangyo Kaisha, Ltd.),

2.9 parts 20 of Bsnole bl qia%ﬁ?rsﬁ-&to (1m5H“H %1%1%1:1%)’1{\! g%\ﬁ’ zai
Co., Ltd.), 0.2 part of FS antifoam 013B antifoam ng agent (‘manuf act ured by

Dow Cor ni g CRERRLAL | 9k, p3§tRALES Jafi HRi- il 2.4 Matkls and A ts of gl ass
beads were mi xed, and by Using a grain ml| 25 disperser, the m xture was

di sper sed, f%llqwédbxbyr BTRVISNG iRe 19hA%Yy BaadSJan ffdd rald amdapy epare the

pi gment dlsper5|on

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.



43 EXAMPLE 7 100 Parts by mass of the aqueous liquid of Synthetic Exanple 1,
50 parts by mass of the aqueous |liquid of Synthetic Exanple 6, 40 parts by
mass of the pignent 5 dispersion E, 1.5 parts by mass of a coal escer DEA,
+20.5 parts by mass of a curing agent Bayhydur 3100 and 0.1 part by nass of a
pol yur et hane type associ ative thickener BERMODOL PUR 2150 manuf actured by
AKZO Nobel were bl ended and applied on an,al um num plate (thickness of 1 mm
and 10 the surface is chromate treated) by using a fil mapplicator so that a
filmthi cknessaasr@dy ied woul d he 40 pm followed by baking at 150C for 20
mnutes to obtain a specinmen. Wth respect to the appearance of such a

speci men, the 60 1g@smamas BA ndde ust NhQAGiesieri{idi{d o5 dyhiReri&UV-B
| anp, manufactured by Electric Devices), when the weather resistance was

checked for EQ@@1kours sw tdard L6} eadfs idf adiatdQredidElfQiid hpurs at 70
degree and wetting tine for 4 hours at 50 degree, the gloss retention was

98% and t he sAeatHheri J elasipARCe Wad g 2bLanddd e dKe el geat I'n
Exanpl e 7 wherein the aqueous liquid of Synthetic Exanple 1 was used in

conbi nati on \Wildpedtdiem Fyntihet igartesivis mddie o s ddess e et heg . s
resi stance were excellent. Therefore, it was confirned that by the two- 25

conponent cumRiite agueRlss Gl RGrEdainkidayydie presemd iovention, it
is possible to forma coated filmexcellent in glossiness and weat her

resistance. phd-tSYYTEELC IEXAVRA yhirethaddttO e S SHdY £8S15d | 1K Bk &eri pped
aut ocl ave having an inner volunme of 200 nL, 19 parts of ethyl vinyl ether, 2
parts of cyclpErOHOIVIEUA 2atdtemanhfeditredd 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.



5.hydroxybutyl vinyl ether, 4.5 parts of a nmacronononer (EOVE) having a
hydrophilic noiety, 60 parts of deionized water, 5 parts of an enmulsifier
NL- 2320 manufactured by N ppon Nyukazai Co., Ltd., 0.35 part of potassium
~carbonate and 0.1 part of amoni um persul fate were 10 i ntroduced, followed
by cooling with ice, pressurizing with nitrogen gas until 3.5 kg/cn2, and

t hen degassing. After repeating such presgyrizing and degassing tw ce, the
m xture was degassed until 10 mmHg to rendve the dissolved gas, and then, 38

parts of 15 ¢hhangirid [Exenmeetshyl ene was i ntroduced, followed by a reaction
at 50C for 24 hours. At the conpletion of the reaction, the remaining gas

was purged to obt@itb & WalseinXH SPestsi ore0f e diEpd d @05 1ed Biv € OROY YRBT .
Further, EOVE is a conpound of the following 20 fornula, and it has a nunber

average nol eq amnegi gt uafe @FOuWio BGR., GH2FHACHAGH2GHRAHAL GG @2 e OH
(whereinr is a positive integer) EXAMPLE 8 25100 Parts by mass of the

aqueous | i quid (RfrtQy Mhelica il /iy B Hiadd s Pypdmss of the aqueous
liquid of Synthetic Exanple 7, 40 parts by mass of the pignment 45

di spersi 08 Enhyidasisutiyl RESS 10fettheinal £ gfa i o2 npardsordmdmss of a
curing agent Bayhydur 3100 and 0.1 part by nmass of a pol yurethane type

associ ative t(Emisneia BHMDBy RIPHALSE: mMesiE@Ee U@ty AKZO dNobherh 1 xved e

bl ended s and applied on an alum num plate (thickness of 1 mm and the
surface is chizamat e 3 Rated)o Harlisdnigl i fidmaapa 3 ratinstadhated Byl m

t hi ckness as dried would be 40 1.1m followed by baking at 150C for 20
m nutes to oltigpora NAsGiZEN.CAV t ILtdsperi3s pdie appsataneeumf such a
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 specinen, 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

- Exanple 8, in Exanple 8 wherein the aqueous liquid of Synthetic Exanple 1
-was used in 15 conbination with the agueous di spersion of other fluorinated
copol yners, the gl ossiness and weat her resistance were excellent. Therefore,

it was confirned that by the tmo-conponenhscurable aqueous coating nmateri al
kit of the present invention, it is possibl'e to 20 forma coated film

excel lent in §he, gl Ossh ness: ghur-veathefa££Sh 8t aNE6a1L NEVSTREAL ARPEI CABI LI TY
According to the process for producing a conposition 25 for aqueous coating

material of the-pLesenhadHventd Ouritg | SgPSSBY By &Qr PEPEHHCENE 60APOSI tion
for aqueous coating material which has a | ow content of an organic sol vent

46 and prese asrtli%lr@a@yrgﬁna%bimr@fwaﬁ@nf%é,agggcmtgbe! ghexgehkent in

storage stability. Further, the conposition for aqueous coating material is

appl i cabl e asggrMoBoL WK OPPON SRE nEEL 3Dk Lo QUM ONRZEOROHBY WBLEN babnkkh 5
whi ch presents |little burden on the environnment and excel |l ent handling

ef ficiency Tiedenipledi S&! B UL B Dhurd 2paRES € (Fal 8Rhe ABPLECRL kAN NG
2006- 120464 filed on April 25, 2006 and 1o Japanese Patent Application No.
2007- 027081 fih&ds@Pface 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
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



February 6, 2007 including specifications, clainms and summaries are

i ncorporated herein by reference in their entireties. 47 Wuat is clained
is: 1. A conposition for agueous coating material, which conprises water
and a synthetic resin dispersed or dissolved therein, wherein the synthetic
resin contains a fluorinated copolynmer (A) conprising from40 to 60 nmol % of
a structural unit ofthe forrmula (al), fropg,3 to 50 nol % of a structura

unit of the formula (a2), from4 to 30 no?k@6of a structural unit of the

fornul a (a3) apd hieckrdtd 018 MR eRferd G MG Ul i Mitiderof , theafQimuha (ad)

provided that thé total no] %value of the respective structural units of

the formul ae ydldwcd1@Dnt (183)s@ihdea b disi T419M 8@ @ x30; rapd whi ch cont ai ns

no organi ¢ solvent or an organic solvent in an anount of at nost 10 nass %

in the total dmgsOftildie KAMRAIdIAN dUt AdHeUS O/ | 1Y ABSRIéab1
-CFX.1-CX2X3-FornuIaJ(aI) provided that in the formula (al), each %fai and

30 whi ch are § ndependgiingic eaghitdieiqudsus v Dgemat oM a R gt orine atom
or a fluorine atom and 3(3 is a chlorine atom a fTuorine atomor --CY

Y3Y3, whegei Rigaah Bidsentds a3 s GRied &or Ndependent oghedeaddot her, is a

hydrogen atom a chlorine atomor a fluorine atom Fornula (a2) provided

that in the fQiddlend akdndlins <€ yerQqgen atomor a nmethyl group, r is 2
C 12 1-12 al kyl group or a C410 nonoval ent alicyclic group, j is an integer
of from0O to 8 and kis Oor 1; Ro i _cH _ (.2),n_ o0 (cO)"R2_ 0. Fornula (a3)

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.



48 provided that in the formula'(a3), Rb is a hydrogen atomor a

met hyl group, R2 is a Cl1.10 al kyl ene group or a C44 0 bival ent
alicyclic group, mis an integer of from0O to 8 and nis O or 1; and
Formula (a4) RI' provided that in the fornula (a4), R' and R2 are as
defined in the formula (a3), respectiveélly, le is a C2_10 al kyl ene
group or a C4_10 bivalent alicyclic group, R4 is a hydrogen atom or
-NHzZ1Z2Z3, wherein each of V., Z2 and z3 which are independent of one
another, is a hydrogen atom a Cl 4 alkyl group or a ClL 6

hydr oxyal kyl group,whaeiidsithedigt at |east a part of R4 |s reqw red
to be -NHZ17273, pq é%dﬁtﬁﬂﬂ‘orgé ecﬁi?cga :
A two- conponent s@ \$a 5&9 “Ehlgtgeﬁ}rgéggrs ﬁs@ﬂc orrprl ses

t he conp03|t|onﬁﬁ uvvg 0 claim1l
and a water-solu %re ?@lm HF degin, Gontai 01'111%;3 The

t wo- conponent cuC8BP %@ﬁfé&@@%m&ﬁompﬁgmﬂ 0§¢s;tmqivra¢ to claim
2, wherein the wamn#iofghe formulata)drem3do $§p e %bbfa stnrdtmgl agient i s an
i socyanat e conpowiithe forhuld (a2); fromchrasinet V&M@ﬁf@mvﬂﬂiﬂﬁfcoatl ng
material kit acceidforemile (43)ain®13.1 4\/‘?@6%61 %hﬁ’a\'ﬁf&hﬁ%ﬁi

wat er - di sper si bl glepﬁ;rma R4 tf‘?he 5 The
conposi tion for acc g ;

wherein the stru W%g&ﬁﬁs {)( 3’5@# raI uni t
wherein j =l c=0, eflndl}éﬁ-‘f Sl Hﬂém&rﬁﬁmss? L s a
structural unit R/F\%‘-F vent igan gpeueteisbeiost Hhmmss Yy

coating nateri al tdelmass efthesompasitian fmaelneous ¢dwngnganenal soI vent is

at | east one nenber s ﬁf}%z 5omthe group consi sti Eg_mof a) cohol s,
cel | osol ves, propyl ene col “derivatives and ketone ulaél) 7. The

conposi tion for mnvedm]sth@ﬂmtﬂmﬁ)rnﬁﬂ@(alé},l ea@ﬁ@)ﬁ’Kd'aﬂQX@Qv]ﬁchth 1, which
contains the orgaiebedditaiTtedd GiieRTo Uy dbod afH?ﬁta?thTBai]ﬁfe %in the
total mass of th Oﬁltlon or axpusﬁa@@ tln% 8. The
conposi tion for aﬂ]e D?nfflg at® &Y Oéﬁnﬁl 1,
wherein the conﬁ@ﬂqrm&%rfaﬁ'nﬁvh%emﬁg@mﬁsg @B Y ﬁﬂﬂdfrﬁrér gani ¢
sol vent in an anndepemienatf onstandthensis £hydrofen &ven,coollosinei on for

aqueous coating J¥Biesr AHuesROL@HMY to claim 1, wherein the synthetic
resin is at least partially dissolved in the water and the

conposition conprises no organi c solvent or an organic solvent in an
anmount of at nost 4.5 mass %
Formula (22)

Rﬂ

——C—CH,—

(CHz),—O—(CO)R!

provided that in the formula (a2), R? is a hydrogen atom or a
methyl group, R*isa C,_, , alkyl group ora C,_,, monovalent
alicyclic group, j is an integer of from O to 8, and k is 0 or 1;

Formula (a3)
RS

—C—CH,—

(CHz)n—0—(C0),R2—0OH



10. The conposition for aqueous coating material according to claim
1, wherein the fluorinated copol yner (A) conprises polynerized units
of chlorotrifluoroethylene, ethyl vinyl ether and hydroxy butyl vinyl
et her. 11. The conposition for aqueous coating material according
to claim1, conprising nethylethyl ketcte. 12. The conposition for
aqueous coating material according to claim1, conprising no organic
sol vent . 13. The conposition for aqueous coating material according
to claim1, wherein the fluorinated copol yner (A from2.4 to 6.0 nol
% of the struct ur girovided theft i thenformuia@?), R” 84 hyfiregemoatpasora on f or
aqueous coating nah&thiPErodpR? 40, | PalkyRnegtoupdier €) [y, bivglent
conposition does Ry REiER! mak LA tnshel Hiforh B8, QAR R0 0PY; C for 2
8¥rpos t1oh

weeks. 15. The cqQnhp or aqugous coating naterial atcording
to claim1, wherePA®he fluorinated copol yner conprises hydroxy

butyl vinyl ether as structural units (a4). 16. The conposition for
aqueous coating material according to claim15, wherein the
conposition is stable and no sediment is formed afterFogeul4edst one
conmpound sel ected from ke group consisting of acetone, diethylene

gl ycol nonoet hyl et her qcetate, pol yet her - nodi fi ed

pol ydi met hyl si | oxane—acsHdggen anti foam ng agent, and a condensate
of methyl-3-(3- t-butyl{5-(2H benzotriazol-2-yl)-4-propionate and

pol yet hyl ene gl ycol, i qCHgged-t+-e(CHR2paytschy—rBsgodks t he aqueous
coating material which is then kept in an oven at 50 C. for 2 weeks.
50 17. The conposition for aqueous coating material according to
claim1l, wherei nptrgﬁ i3 5 sise ed nononer
units of (al) chlgp ﬁﬁ%ﬁtﬂ?iﬁ;ﬁ%ﬁ% %ﬁgﬁ?%ﬂdﬁé{iﬁ%r and
cycl ohexyl vinyl ei er, . ’% é@ﬁ B{tﬁ -Byb m@é%ﬂﬂpeé@

hydr oxy butyl vi nyi eﬂh?llz te”riéf_fp ¢ Skam Béca dydregandatom ¢8. " The
conposi tion for £ @5 awiharpineedhy 061", #fand @ nghich acd mides 1, .

wher ei n the conppendéntnfose scthbeisutddiogaestbiRaC i, allkAY after .at

| t | t ,

o i one’ o1 ycomspriiiin ST E b EEe pe o ek e e,
IO](C)I ydit Lret leg)si( goﬁaarfr?dqm 31 1.1con i f Rbsoafg‘é g,er_% B ¢Bhdensat e
of methy-1-3-(3 .

t - but y5¥( 21- 1- ben2btAitepetonZpotient ukabils scyquiie ephting Apianater and

pol yet hyl ene gl yoich éSmadsaihe SoABR s for BifudEhs Solfink HEnEgUEUS
S0 The Conpos, i Fahas Uefized RSP ond S @EsRnBle S Watairlis: o o1 a1 m

19. The conposi t1on.iOor agueous
1, wherein the fPUSHICSPONGABSI A) is present in the synthetic resin
in an amount of frhrllk®two-cdfipumest &arable aqueous coating material

kit according to claim 2, wherein the water-soluble or water-
dispersible curing agent is an isocyanate compound.

4. The two-component curable aqueous coating material
kit according to claim 2, wherein the water-soluble or water-
dispersible curing agent is 2 non-blocked isocyanate.

5. The composition for aqueous coating material according
to claim 1, wherein the structural unit of the formula (a2) is a
structural wnit wherein j=k=0, and the 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, wherein the organic solvent is at least one member
selected from the group consisting of alcoliols, cellosolves,
propylene glycol derivatives and ketones.
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7. The composition for aqueous coating material aécording
to claim 1, which contains the organic solvent in an amount of
at most 3 mass % in the total mass of the composition for
aqueous coaling material.

8. The composition for aqueous coating material according
to claim 1, wherein the composition contains no organic
solvent or an organic solvent in an amount of at most 3 mass
%.

9. The composition for aqueous coating material according
to claim 1, wherein the synthetic resin is at least partially
dissolved in the water and the composition comprises no
organic solvent or an organic solvent in an amount of at most
4.5 mass %.

10. The composition for aqueous coating material accord-
ing to claim 1, wherein the fiuorinated copolymer (A) com-
prises polymerized units of chlorotrifluoroethylene, ethyl
vinyl ether and hydroxy butylvinyl ether.

11. The composition for aqueous coating material accord-
ing to claim 1, comprising methylethyl ketone.

12. The composition for aqueous coating material accord-
ing to claim 1, comprising no organic solvent.

13. The composition for aqueous coating material accord-
ing to claim 1, wherein the fluorinated copolymer (A) from
2.4 to 6.0 mol % of the structural unit of formula (a4).

14. The composition for aqueous coating material accord-
ing to claim 1, wherein the composition does not sediment
after storage in an oven at 50° C. for 2 weeks.

15. The composition for aqueous coating material accord-
ing to claim 1, wherein the fiuorinated copolymer comprises
hydroxy butylvinyl ether as structural units (a4).

16. The composition for aqueous coating material accord-
ing to claim 15, wherein the composition is stable and no
sediment is formed after at least one compound selected from
the group consisting of acefone, diethylene glycol monoethyl
ether acetate, polyether-modified polydimethylsiloxane, a
silicon antifoaming agent, and a condensate of methyl-3-(3-
t-butyl-5-(2H-benzotriazol-2-y1)-4-propionate and polyeth-
ylene glycol, is added to 100 parts by mass of the aqueous
coating material which is then kept in an oven at 50° C. for 2
weeks. :
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17. The composition for aqueous coating materjal accord-
ing to claim 1, wherein the fluorinated copolymer comprises
reacted monomer units of (al) chlorotriflucroethylene, (a2)
ethy! viny] ether and cyclohexyl vinyl ether, (a3) hydroxy
butylviny] ether and (a4) hydroxy butylvinyl ether esterified
with succinic acid.

18. The composition for aqueous coating material accord-
ing to claim 1,.wherein the composition is stable and no
sediment is formed after at least one compound selected from
the group consisting of acetone, diethylene glycol monoethyl
ether acetate, polyether-modified polydimethylsiloxane, a
silicon antifoaming agent, and a condensate of methy-1-3~(3-
t—butyS-(ZH—benzotriazol-2—y])-4-hydroxypheny1)pr0pi-
onate and polyethylene glycol, is added to 100 parts by mass
of the aqueous coating material which is then keptinan oven
at 50° C. for 2 weeks.

19. The composition for aqueous coating material accord-
ing to claim 1, wherein the fluorocopolymer (A) is present in
the synthetic resin in an amount of from 50 to 90 mass %,





