COATI NG COMPOSI TI ON The present invention r el at LALOE 8at|ﬁp

conposition for preventing rust or rust stain. Mre par
relates to a coating conposition for 5 preventing rfi for
e.g. steel structures such.as tanks, bridges, vg %ﬁﬁfgﬂééFﬁA§hE%
plants, netal products such as el ectroni c devi ces—ot atbp. “"“° ol d
equi pnents, and usual buil di ngs. Heretofore, it has been commobn to
apply to steel 10 structures or netal products a multi-layered coating
film formed by a conbination of a rust preventive aurd@®efat PAg31
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COATING COMPOSITION

The present invention relates to a coating
composition for preventing rust or rust stain. More
particularly, it relates to a coating composition for

5 preventing rust or rust stain for e.g. steel structures
such as tanks, bridges, vehicles, ships or plants, metal
products such as electronic devices or steel household
equipments, and usual buildings.

Heretofore, it has been common to apply to steel

10 structures or metal products a multi-layered coating £ilm
formed by a combination of a rust preventive undercoating
material containing a lead-type rust preventive pigment
such as minium, litharge or lead cyanamide, a chromate
compound such as zinc chromate or strontium chromate, or

15 a phosphate compound such as zinc phosphate or aluminum
phosphate, and a top coating material for clean finish
which contains no such rust preventive pigment.

Such a rust preventive undercoating material has an
effect of slowing down the corrosion speed of the

20 substrate metal, but has no substantial effect of



material containing a | ead-type rust preventive pignent such as
mnium litharge or | ead cyanam de, a chromate conpound such as zinc
chromate or strontiumchromate, or 15 a phosphate conmpound such as zinc
phosphat e or al um num phosphate, and a top coating material for clean
finish whi ch contains no such rust preventive pignment. Such a
rust preventive undercoating material has an ef fect of slow ng down
the corrosion speed of the 20 substrate netal, but -has no substanti al

effect of ?reventing rust which forms at pinholeéd- or scrAteHemarkg rust
which fornms at pinholes or scratch marks of the coating filns.

Accordingly, bgsthengeatbngetilms. Adddrdiimayl,veustdonoe fotrinedai n water
or condensed water, or with splashed sea water in the case of ships or
st eel 5 strutilréssbolve amdmoumrsedtdhaadsy wadest girncohdengeflawater, of
the top coating filmwith a brown color and thus to .spoil the

appear ance of orhwitbasphashed nsearinatenjim the casgcrfashénsenti shael

conbi nati on of an undercoating .
5 structures built along sea shores, to stain the surface

of the top coating film with a brown color and thus to
spoil the appearance of the coating film. Thus, with
such a conventional combination of an undercoating
material and a top coating material, staining of the
10 coating film due to rust has been likely to result.
For the purpose of preventing staining of a coating
£ilm due td rust, Japanese Unexamined Patent Publication
No. 219273/1983 proposes a rust preventive coating
material having a salt made of a polyvalent metal cation
15 such as calcium and an organic polyphosphonic acid
incorporated. However, even if such a salt is
incorporated, no adequate effect for preventing rust
stain can be dbtained if the amount is small. ©Not only
that, there has been a fatal problem that if such a salt
20 is used in a large amount, not only the rust preventive
effect decreases, but also blistering is likely to form
in the resulting coating film. Further, there has been a
problem that it is difficult to finely pulverize such a
salt, whereby it takes a long time for kneading for
25 dispersion.
Further, Japanese Unexamined Patent Publication No.

174474/1991 discloses a coating composition containing a

-
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material and a top_coating material, staining of the 10 coating film due
to rust has been likely to result. For the purpose of preventing
staining of a coat i nigsSheet Has BeepRehlagedt 0 rust, Japanese_Unexani-pe
Publ i cati on No. MM oposes a rust prevgnglsS8HET
mat eri al having a sal , | yval ent netal catifon 1RE
cal cium and an organi ¢ pol yphosphoni ¢c a&d « I ncor por at ed. However, even
if such a salt is - incorporated, no adequate effect for preventing rust
stai n can be poi@émnasE idn tdnei mnealt b@m@ﬁahﬁ.oﬁohnoﬁkganic that, there has
been a fatal problemthat if such a salt 20 is used In a |arge anount, not
only the rustpalyptesiphemic acief.f etowdeergasash hupowder bsivsdediig i S
likely to form in the resulting coating film Further, there has been
a pr obl exonipinat fon widilf fa cwist previensiyeppiguenteteuihprove thesalt,
whereby it takes a long tinme for kneading for 25 dispersion.

Further, Japafitste RERuen el effieets papdi Eherenhag. been a 1gmalylgm 991

di scl oses a coating conposition containing a ,
5 that such a composition is not suitable, for use for a

long period of time.

It is an object of the present invention to provide a
coating composition which is capable of not only
preventing rust of steel structures but also changing

10 brown rust formed at defective portions of the coating
film to a colorless substance so that a good appearance
can be maintained.

To solve the problems of the prior art, the present
inventors have conducted extensive studies for a coating

15 material which has a rust preventive property equal to
conventional rust preventive coating materials and which
is capable of protecting the coating film surface from
staining due to rust over a long period of time. As a
result, it has been found that by incorporating a

20 compound obtained by reacting an amino resin with an
organic polyphosphonic acid, to a coating composition
comprising a binder resin, a solvent, a filler, a
coloring pigment and various additives, and coating such
a composition, it is possible to prevent rust of steel

25 structures and at the same time to change brown rust
which forms at scratch marks or pinholes in the coating

film, to a colorless substance so that a good appearance



-3- powder of an am ne salt conmpound of an organic pol yphosphoni c
aci d. However, such a powder is used in conbi nation with a rust
preventive pignent to inprove the rust preventive effects, and there
has been a problem 5 that such a conposition is not suitable for use for
a | ong period of tine. It is an object of the present

I nvention to provide a coati ng cdﬁﬁ%§Ttion whi ch is capabl e of not
only preventing rust of steel structures but also changing 10 brown
rust forned atafebechavetPpbiéd onFuftHerg deabiasgalso béehnfoond thébrl ess
substance so that a good appearance can be mai nt ai ned. To
sol ve t he probhensoatitgecpnpasitian adneaimdagnthe compaundt obtaimed
conduct ed extensive studies for a coating 15 material which has a rust
preventive prbperegceingl the amino ggpignmidRaltbeusrgprégentive coating

mat eri al s and which is capable of protecting the coatin fi%n1surface
from staPﬁlﬁ@h@%Eh@%ﬂ¢LEﬁlqnuﬂsz?ﬂHﬁﬂ}epQﬁiBHGBFnFFﬁﬁ.rﬁgtap

result, it has been found that by incorporatin nd obt ai ned by

a 20 c UBOE
reacting &n afit@elrs8ETRCHRIes Hven withqph,ust |9BHoBﬁﬁgh plag; gusty 4

coating conpog;ééggtive pigment, whereby environmental pollution by a

rust preventive pigment can be avoided.
Thus, the present invention provides a coating
composition which contains a compound hereinafter
10 referred to as an organic polyphosphonic acid-modified
amino resin or simply as a modified amino resin) obtained
by reacting an amino resin with an organic polyphosphonic
acid, together with usual components such as a binder
resin, a solvent, a filler, a coloring pigment and
15 various additives.
Now, the present invention will be described in
detail with reference to the preferred embodiments.
The organic polyphosphonic acid-modified amino resin
to be used in the present invention, is a compound
20 obtained by reacting an amino resin with a polyphosphonic
acid having at least two phosphonic acid groups per
molecule.
Firstly, preferred examples (1) to (5) of the organic
polyphosphonic acid to be used in the present invention
25 will be given below.
{1) A hydroxy-alkylidene-1,1-diphosphonic acid of the

formula (i):

PR




conprising a binder resin, a solvent, a filler, a coloring pignment and

various additives, and coating such a conposition, it is possible to
prevent rust of steel 25 structures and at the same tine to change brown
rust which forms at scratch marks or pinholes in the coating

film to a colorless substance so that a good appearance

-4- can be maintained. Further, it has al so been found that t he
coating conposition containing the conmpound obtained by reacting the
anmno resin with ﬁkmcgmgyumpb(og) ]Polypmysphonlc acid, is capable of
preventing rust of 5 steel strifcfures even without usi ng any particul ar
r ust pr ewiedt ¢ e MY dneni modovadleyiteprighahoegtatip popteférablby A

rust preventive pignment can be avoi ded. Thus, the present

i nvention pro@ dgsadkgbagrogp. Parbigukitlypprdfiexiredorisaietbydronipound
hereinafter 10 referred to as an organi ¢ pol yphosphonic aci d-nodified
am no resin oacid mphierein Rhdd & eetayilngreupin) obt ai ned
5 .(é) An amino compound having two methylenephosphonic acid
groups, of the formula (ii):
RZ-N[CH,PO(OH),], (ii)
wherein R? is a monovalent organic group, preferably an
alkyl group such as a n-propyl group, an isopropyl group,
10 a butyl group or a hexyl group.
(3) An alkylenediaminetetra{methylenephosphonic acid) of
the formula (iii):
[ (OH) ,0PCH, ] ,N-R3-N[CH,PO(OH),], (iii)
wherein R3 is a C;.32 alkylene group. This compound is
15 particularly preferably |
ethylenediaminetetra(methylenephosphonic acid) or
hexamethylenediaminetetra{methylenéphosphonic acid).
(4) An amino-tris{methylenephosphonic acid) of the
formula N[CH,PO(OH),]1,.
20 (5) A dialkylenetriaminepenta(methylenephosphonic acid).
This compound is particularly preferably
diethylenetriaminepenta({methylenephosphonic acid).
The amino resin to be reacted with the organic
polyphosphonic acid may, for example, be an addition
25 compound of an amino compound {a) and an aldehyde
compound (b), or a condensate of such an addition

compound, or a partially or completely etherified amino



by reeacting an amno resin with an organic pol yphosphonic aci d,

t oget her with usual conponents such as a bi nder resin, a solvent, a
filler, -a coloring pigment and 15 various additives. Now, the
present invention will be described in detail with reference to the
preferred enbodi nents. The organi ¢ pol yphosphoni ¢ aci d-nodi fi ed
am no resin to be used in the prese6t—invention, is a conpound 20
obtained by reacting an anmino resin with a pol yphosphoni c aci d- havi ng

at |east two QQP§Hh?BESiﬁEadb9r66ﬁﬁnéﬁﬁsing sdi ¢Adi®ion compounfi bst!y,
preferred exanples (1) to (5)" of the organic pol yphosphonic acid to be

used in the p!1€§eabnaaﬁsaté090%85new&itlbeagizqnabebm (c)y. (1) A
hydr oxy- al kyl i dene- 1, 1- di phosphoni ¢ aci d of the formula (i):
Rlerr]-C(OH [PQ €dcheamihpetesins(mady, for example, be obtained by
carrying out addition reaction of an amino compound (a)
5 with an aldehyde compound (b) in the presence of a basic
catalyst, and then, if necessary, carrying out a
condensation reaction and an etherification reaction
under an acidic condition by an addition of an acid
catalyst in a C;_, alcohol (c¢). The reaction is carried
10 out preferably at a temperature of from 60 to 150°C for
from 0.5 to 10 hours. The molecular weight of the amino
resin is usually from 100 to 3000, preferably from 200 to
1000.
Preferred examples of the amino compound {a) include
15 urea, melamine, acetoguanamine, benzoguanamine,
cyclohexane carboguanamine, steroguanamine and
spiroguanamine. These compounds mﬁy be used alone or in
combination as a mixture of two or more of them. Among
these amino compounds (a), urea, melamin and
20 benzoguanamine are particularly preferred from the
viewpoint of costs, crosslinking properties, etc.
Preferred examples of the aldehyde compound (b)
include formaldehyde, paraformaldehyde, acetaldehyde,
propionaldehyde, butyraldehyde and glyoxal. These
25 compounds may be used alone or in combination és a
mixture of two or more of them. Among these aldehyde

components (b), formaldehyde, paraformaldehyde and



wherein R err] is a nonoval ent organic group, preferably a Jerr]

al kyl group. Particularly preferred is ethydronic acid wherein R err]
is a methyl group. 5 (2) An am no conpound havi ng two met hyl enephosphoni c
acid groups, of the formula (ii): [err] wherein
Rlerr] is a nonoval ent organic group, preferably an al kyl group such
as a n-propyl group, an isopropyl group,7 10 a butyl group or a hexyl
group. (3) An al kyl enedi am net et ra( met hyl enephosphoni ¢ aci d) of

the formul a (gllydxal are particularly preferred from the viewpoint of
[(OH)[err]OPCH err]][err]N-Rerr]-NCHerr]PQ(OH)[err]][err] (iii)

wherein R errtosgsaaffieredctikitene group. This conmpound is 15

particularly preferably et hyl enedi am net et r a( met hyl enephosphoni c aci d)
or hexanet hyTbaedi gniadsodiota(wet hgl saeghbephbdabil hee djhe (4) An
am no-tris(net hyl enephosphoni c acid) of the f ornu

| a
N[ CH er r ] PO CFfReEipp [RFpduct f thy amino compound w1th the aldehyde
dlalkylenetrlan1nepe§ta nethylenephos honi ¢ aci d) ng nd is
particul afly FPEPERAB:y Preferfieq qg%%%ﬁzﬂﬁ ﬁ@ﬁeﬁ@&?ﬁ@@h&FénéBﬁ E%ﬁonlc
b

reacted w

aci d) he a o resi
pol yphosphoni Bet¥t A H& ébé;nﬂ ra it RI PP oﬁ °°h°5 1S°Pr°PY1

alcohol, n-butyl alcohol, isobutyl alcohol, sec-butanol
and tert-butyl alcohol. These alcohols may be used alone
or in combination as a mixture of two or more of them.

10 Among these alcohols (c), n-butyl alcohol, isobutyl
alcohol, isopropyl alcohol and metyl alcohol are
particularly preferred from the viewpoint of the
reactivity, costs, etc.

The method for producing the modified amino resin to

15 be used in the present invention, is not particularly
limited. However, it may be produced, for example, by
reacting the above amino resin with the organic
polyphosphonic acid, while dropwise adding the organic
polyphosphonic acid to the amino resin in a polar solvent

20 such as water, hot water or an alcohol. 1In such a case,
it is preferred to add water in an amount of from 0.1 to
100 times the total weight of the amino resin and the
organic polyphosphonic acid.

The reaction of the amino resin with the organic

25 polyphosphonic acid is an acid-base neutralization

reaction, and when they are reacted while being mixed at

a reaction temperature of from 10 to 120°C for from 30



25 ‘conpound of an am no conpound (a) and an al dehyde conmpound (b), or

a, condensate of such an addition conpound, or a partially or
conpletely etherified am no - 6-
resin obtained by cocondensing said addition conpound or its
condensate together with a CJerr] al cohol (c). Such am no resins
may, for exanple, be obtained by ta®rying out addition reaction of an
am no conpound (a) 5 with an al dehyde conpound (b) in the presence of a
basi c caimahyses Bod5thenrs ) ftene sty widdr be foraed dn the
condensation reaction and an etherification reaction under an acidic

condi tion by anlatlilohi onThhis asakici ik purifiisdl yatiedn andG] é€r] al cohol (c).
The reaction is carried 10 out preferably at a tenperature of from®60 to
150[ err] C f or necessarpm coBcent ke far ke amltbeumedifdedhambhot he ami no
resin is usually from 100 to 3000, preferably from 200 to 1000.
Preferred exafpBéB of the presentohpRMdqe) iThe pgeportions of the

5 amino resin and the organic polyphosophonic acid for
reaction are preferably such that the amino resin is from
0.5 to 5 mols per one equivalent of a phosphonic acid
group.
There is no particular problem when a product coated

10 with the coating composition of the present invention, is
used indoors. Whereas, when such a product is used
outdoors or when the coating composition is applied to
outdoor structures, it is advisable to adjust the
solibility of the modified amino resin in water to a

15 level of at most about 5 ¢g/100 ml. Because, when the
modified amino resin is hardly soluble, the amount which
will be lost from the coating film by e.g. rain water,
will be small, whereby the effects for preventing rust or
rust stain will be maintained for a long period of time.

20 The organic polyphosphonic acid-modified amino resin
of the present invention is incorporated usually in an
amount of from 2 to 75 wt%, preferably from 5 to 50 wts,
in the solid content of the coating material. If the
amount éf the modified amino resin is less than 2 wtg,

25 the effects of preventing rust stain tend to be
inadequate, and if it exceeds 75 wt%, the drying property

tends to substantially deteriorate, whereby there will be



15 ‘urea, nelam ne, acetoguanam ne, benzoguanani ne, cycl ohexane

car boguanam ne, steroguanam ne and spi roguanam ne. These conpounds nay
be used alone or in conmbi nation as a mxture of two or nore of them
Anong t hese am no compounds (a), urea, nelamn and 20 benzoguanam ne
are particularly preferred fromthe vi ewpoi nt of costs, crosslinking
properties, etc. Preferred exandles of the al dehyde conpound (b)

i ncl ude fornmal dehyde, paraforml dehyde, acet al dehyde, pr opi onal dehyde,

but yral dehydeaagdighyoxahttdhebsg e deyireddevedy ofietheedoakdng or in
conbi nati on as a m xture of two or nore of them Anong these al dehyde

conponent s (bfilfmoprepdehyee, parafornmal dehyde and
7 gl yoxal are particularly preferred fromthe viewoint of costs
and reactivity. As mentionad apeve] thetwiting dospesd§ios ofabheize the
reaction product of the am no conpound with the al dehyde )
present invention employs components of usual coating
5 compositions except that the organic polyphosphonic acid-
modified amino resin is incorporated.

As the binder resin, an acrylic resin, an alkyd
resin, a vinyl chloride/vinyl acetate copolymer resin, an
oil free polyestel resin, a fluorine resin, a silicone

10 resin, an epoxy resin, an unsaturated polyester resin, a
polyurethane resin, or a chlorinated rubber reéin may,
for example, be mentioned. These resins may be used
alone or in combination as a mixture of two or more of
them. PFurther, if necessary, a modifying resin such as a

15 petroleum resin or a xylene resin, may be incorporated
for use.

As the solvent, an aromatic hydrocarbon solvent, an
alcohol solvent, a glycol ether solvent, a glycol ether
ester solvent, a ketone solvent, an ester solvent or

20 water, may, for example, be mentioned.

As the filler, calcium carbonate, barium sulfate and
talc may, for example, be employed. As the coloring
pigment, titanium dioxide or iron oxide may, for example,
be used. As the rust-preventive pigment, zinc phosphate,

25 aluminum phosphate, sodium zinc molybdate, barium

metaborate, zinc white, potassium chromate, zinc

chromate, minium or litharge may, for example, be



5 conmpound. Preferred exanples of the alcohol (c) include met yl

al cohol, ethyl alcohol, n-propyl alcohol, isopropyl al cohol , n-butyl

al cohol , isobutyl al cohol, sec-butanol and tert-butyl al cohol. These
al cohol s may be used al one or in conbination as a mxture of two or
nmore of them 10 Anong these al cohols (c), n-butyl alcohol, isobutyl

al cohol , isopropyl alcohol and netyl al d€hol are particul arly
preferred fromthe viewoint of the reactivity, costs, etc.

The met hod fomeptodnedng Iheth®dbfesshtaninventdon) horusb peevertlive the
present invention, is not particularly limted. However, it may be
produced, forpégmepteisbyot an eszentizl tdvmpenent abutomagsbe with the
organic pol yphosphoni ¢ acid, while dropw se adding the organic

pol yphosphoni ophtenal byt hecorporatedi ras rthe galsgr regrisAs. 20 such as

wat er, hot water or an alcohol. In such a case, it is preferred to add
water in an annun@hgfcpaéhﬂg Qom2951tl°qiﬂﬁtﬁhﬁfo@ﬁ@nﬁoﬂ&VeﬂéigﬁtméY t he
amno resin and t or gani ¢ po] yphosphoni ¢ aci he reaction

of the amio PésfﬁrW%ﬁt?‘li\el%r@a‘fﬁ"cm% tﬁcﬂ%l‘?&sﬁﬁéﬁr‘*ega@%e%a%ﬁl aci d- base

gfutrallzatlon ch as agcéééghlénggfgg% tgyae,are r%aCtgase k&gebgﬁggan1xed

solventless type. Further, the coating composition may
be prepared to be suitable for various types of drying
systems such as room temperature drying, forcible drying,
10 baking and drying, and curing by active energy rays.
The coating composition of the'present invention may
be coated directly on metal parts, or may be applied as a
top coating material on a coating f£ilm of usual under-
coating material. Further, it may be used for finishing
15 an object to be coated which by itself does not form
rust, like a concrete structure or a building made of
wood, but which is likely to be stained with rust
received from iron parts located nearby.
The coating amount of the coating composition may be
20 determined by the coating amount of the organic
polyphosphonic acid-modified amino resin required for the
prevention of rust stain. It is usually preferred to
apply the coating so that the modified amino resin would
be from 5 to 60 g/m?, preferably from 10 to 40 g/m?, from
25 the viewpoint of the effects for preventing rust stain
and the maintenance of the coating film performance.

However, the coating amount is not limited to such a



a reaction tenperature of from10 to 120[err]C for from 30
- 8- mnutes to 5 hours, their salt will be forned in the
solution. This salt is purified, dried and, if necessary, concentrated
for use as the nodified am no resin of the present invention. The
proportions of the 5 amno resin and the organi c pol yphosophonic acid for
reaction are preferably such that the~-afno resin is from 0.5to 5
nol s per one equival ent of a phosphonic acid group. There is
no particul ar speebEes vhegiea product coated 10 with the coating
conposition of the present invention, is used i ndoors. Wereas, when
such a product i sTheedoatingoconpos stion wifertheh@resanitngnyvengdont may i s
applied to outdoor structures, it is advisable to adjust the
solibility of beheoabedfirdsuel  manner ithafatde syrfacesofegerodting nost
about 5 g/100 m . Because, when the nodified amno resin i s hardly
sol ubl e, the &idmBnerwkhensurface of a bare substate to be coated, is
5 cleaned by removing a dust, oil, rust, etc. attached
thereto then the coating composition is coated by means
of a conventional coating means such as a brush, a roller
or a spray.
The coating composition of the present invention is a
10 coating composition which is capable of preventing rust
of steel structures and which is, at the same time,
capable of changing brown rust formed at defective
portions of a coating film to a colorless substance
thereby to maintain the good appearance. The coating
15 £film of such a coating composition is capable of
preventing corrosion of iron parts of ships, bridges,
vehicles, metals or outer walls of concrete buildings,
and even if brown rust has formed once, the coating film
is capable of changing such rust to a colorless
20 substance, to prevent staining of the coating film
itself.
Now, the present invention will be described in
further detail with reference to Preparation Examples for
the modified amino resin of the present invention and
25 Working Examples wherein such a modified amino resin is

employed. In the following Examples, "parts" and "3" are

"parts by weight" and "percent by weight", respectively.



will be lost fromthe coating filmby e.g. rain water, will be small

whereby the effects for preventing rust or rust stain wll be

mai ntai ned for a long period of tinme. 20 The organi ¢ pol yphosphonic
aci d-nodi fied am no resin of the present invention is incorporated
usually in an anmount of from2 to 75 w% preferably from5 to 50 wt %
in the solid content of the coating matéial. If the anount of the

nodified amno resin is less than 2 w% 25 the effects of preventing rust
stain tend topRepARATIONaERAMBELE, L and if it exceeds 75 W% the drying

property tends to substantially deteriorate, whereby there will be
-9- a delpappanadivai of ng hodi fliosd raincewsesiof firlbe dobhydngxy film
properti es. As mentioned above, the coating conposition of the
present invenetbylédpheyd,todiphesphonic agi | melaminenahde ns

except that the organic polyphdsphohic aci d- " modified amno resin is
i ncor por at ed. addition condengabender resin, an acrylic resin, an al kyd

5 Into a flask equipped with a stirrer and a reflux
condenser, 2500 parts of deionized water, 126 parts of
melamine (manufactured by Katayama Kagaku KK} and 7.5
parts of 80% paraform were charged, heated to 100°C and
maintained at that temperature for 30 minutes to obtain

10 an aldehyde addition condensate of melamine having a
molecular weight of from 100 to 300.

Then, 172 parts of a 60% agqueous solution of 1-
hydroxyethylidene-1,1-diphosphonic acid ("DICEST #2010",
tradename, manufactured by Monsant Japan) was dropwise

15 added thereto from a dropping funnel over a period of 30
minutes with stirring, and stirriné was continued at
100°C for one hour. The mixture was cooled to room
temperature, and a formed white resin precipitate was
washed with deionized water repeatedly until the pH of

20 the filtrate became neutral. After the filtration, the
precipitate was dried at 110°C to obtain a modified amino
resin A as a white resin powder. The yield was 98.2%.
PREPARATION EXAMPLE 2

Preparation of a modified amino resin from amino

25 tris{methylenephosphonic acid and a melamine—aldehyde

addition condensate

Into a flask equipped with a stirrer and a reflux



resin, a vinyl chloride/vinyl acetate copolyner resin, an oil free
pol yestel resin, a fluorine resin, a silicone 10 resin, an epoxy resin,
an unsaturated pol yester resin, a pol yur et hane resin, or a chlorinated
rubber resin may, for exanple, be nmentioned. These resins may be used
alone or in conmbination as a m xture of two or nore of them Further,
i f necessary, a nodifying resin such asld —-15 petroleumresin or a xyl ene
resin, may be incorporated for use. As the solvent, an
aromati ¢ hydr eeadéngespl 500 ,parts of ddicnticdedsslatent,, 126gbacok efher
solvent, a glycol ether ester solvent, a ketone solvent, an ester

sol vent or 2fielmmipe,amndy37{Drpaxsse 80de pamafioomesrere chargedAs the
filler, calciumcarbonate, bariumsulfate and talc may, for exanple,
be enpl oyed. Bhenhkeabédriagl00°C andmadntaineshiatmthnsxteBPeratusd oxi de
may, for exanple, . be used. As the rust-preventive pignment, zinc
phosphate, 26oraBOnniwatemotpehtainan @hdahydeadddgdes, coafensate

nmet aborate, zinc white, potassiumchromate, zinc chrona&e ,ninign1or
li t har ge dhy,ofomeéiﬁhﬁﬁe,T¥ﬁpr 300 parts of a 50% aqueous solution o

aminotris(methylenephosphonic acid) ("DICEST #2000",
tradename, manufactured by Monsant Japan) was dropwise
added thereto over a period of 30 minutes with stirring,
and stirring was continued for one hour at 100°C. The
10 mixture was cooled to room temperature, and a formed
white resin precipitate was washed with deionized water
repeatedly until the pH became neutral. After the
filtration, the precipitate was dried at 110°C to obtain
a modified amino resin B as a white resin powder. The
15 yield was 97.4%.
PREPARATION EXAMPLE 3

Preparation of a modified amino resin from l-hydroxy

ethylidene-1,1-diphosphonic acid and a melamine-aldehyde

addition condensate

20 Into a flask equipped with stirrer and a reflux
condenser, 2500 parts of deionized water, 126 parts of
melamine (manufactured by Katayama Kagaku KK) and 75
parts of 80% paraform were charged, then heated to 100°C
and maintained at that temperature for 30 minutes to

25 obtain an aldehyde addition condensate of melamine.
Then, 172 parts of a 60% aqueous solution of 1-

hydroxyethylidene-1,1-diphosphonic acid ("DICEST #2010",



- 10 - mentioned. In the present invention, a rust preventive

pi gnment is not an essential conponent, but nay be optionally

i ncorporated, as the case requires. The coating conposition of

t he present invention may 5 be fornulated in a various types of coating
materi al s, such as an organic solvent type, a water-base type and a
sol ventl ess type. Further, the coating &8nposition nay be prepared to
be suitable for various types of drying systens such as room
tenperature diyhieactrad e Mindat Japan)akiasgdedgwilsyi agdednthetestag by
active energy rays. The coating conposition of the present

i nventi on mayover a hgerisl exf B0 edinutesn byemeknpapfsa droppinge applied as
a top coating material on a coating film of usual under- coating
mat eri al . Furflmmel twikly stdl nsiod f endf ithieshistgrrisganasbrentineede coat ed
which by itself does not form rust, like a concrete structure or a
bui | di ng madefet one hawodt FA0hi c/Fhies mixkare waspeoiafnk@ HPeMm rust
received fromiron parts |ocated nearby. . The coating anount of the
coati ng thpogeme#aﬁﬁgﬁingnd a formed white resin preclpitate was

washed with deionized water repeatedly until the pH of
the filtrate became neutral. After the filtration, the
product was dried at 110°C to obtain a white resin powder
(modified amino resin C). The yield was 97.4%.

10 PREPARATION EXAMPLE 4

Preparation of a modified amino resin from 1-

hydroxyethylidene-1,1-diphosphonic acid and a

benzogquanamine aldehyde adduct

Into a flask equipped with a stirrer and a reflux

15 condenser, 2500 parts of cellosolve solvent, 187.2 parts
of benzoguanamine (manufactured by Nippon Shokubaikagaku
Kogyo KK) and 37.5 parts of 80% paraform were charged,
then heated to 50°C and maintained at that temperature
for one houf to obtain an aldehyde adduct of

20 benzoguanamine. Then, 172 parts of a 60% aqueous
solution of l-hydroxyethylidene-1,1-diphosphonic acid
("DICEST #2010", tradename, manufactured by Monsant
Japan) was dropwise added over a period of 30 minutes by
means of a dropping funnel, with stirring, and stirring

25 was continued at 50°C for one hour. Further, 1000 parts
of deionized water was added thereto, and the mixture was

cooled to room temperature. Then, a formed white resin



20 determ ned by the coating anount of the organic pol yphosphoni c
acid-nodi fied amno resin required for the prevention of rust stain.
It is usually preferred to apply the coating so that the nodified

am no resin would be from5 to 60 g/n2, preferably from 10 to 40
g/nerr], from 25 the viewpoint of the effects for preventing rust stain
and t he mmi ntenance of the coating fikFmiBerformance. However, the
coating amobunt is not limted to such a : speci fic range.
The coating cgppeshitbeOhas hPadiab oyt MednizRdwMter repeatealed in such
a manner that the Surface of a coating filmor the surface of a bare
substate to b@ne®at eHe PE of Stité efiletrdtie matatiengeatdadt, Afterrtisé, etc.
attached thereto then the coating conmposition is coated by neans

of a conventi fihakravhdn pgthe amsodurth wes aldiredslat A108C! ép obtainraa spray.
The coating conposition of the present invention is a

white resin powder {modified amino resin D). The yields
5 was 98.3%.
PREPARATION EXAMPLE 5

Preparation of a compound of l-hydroxyethylidene-1,1-

diphosphonic acid with a melamine resin

Into a flask equipped with a stirrer and a reflux

10 condenser, 500 parts of butyl cellosolve was charged.
Then, 320 parts of a 80% aqueous solution of a methylated
melamine resin ("“SUMIMAARU M40W", tradename, manufactured
by Sumitomo Chemical Co.,Ltd.) was dissolved therein with
stirring. This solution was heated to 80°C, and 167

15 parts of a 60% aqueous solution of l-hydroxy ethylidene-
1,1-diphosphonic acid ("DICEST #2010, tradename,
manufactured by Monsant Japan) was dropwise added over a
period of 30 minutes by means of a dropping funnel, and
stirring was continued for one hour. The mixture was

20 transferred to an evaporator and concentrated under
reduced pressure to obtain a transparent liquid (a
solution of a modified amino resin E) having a solid
content of 60.8% and a viscosity of 26 stokes (at 25°C).
PREPARATION EXAMPLE 6

25 Preparation of a modified amino resin from

ethvlenediaminetetra{metylenephosphonic acid) and a

melamine—aldehyde addition condensate




10 coating conposition which is capable of preventing rust of steel
structures and which is, at the sane tine, capabl e of changi ng brown
rust formed at defective portions of a coating filmto a colorless
subst ance thereby to maintain the good appearance. The coating 15
filmof such a coating conposition is capable of preventing corrosion
of iron parts of ships, bridges, ~véaléi cl es, netals or outer walls of
concrete buil dings, and even if brown rust has forned once, the
coating film Ih%ocap@_bzhskoéqﬁmpgga NGi EhCA SiiSirdo andc @ aelfeax 20
substance, to prevent staining of the coating film I tself.

Now, the preseshdengen}i 0600 barbe oesdeideikad water ,f U2bhpartdst aEl with

reference to Preparati on Exanpl es for the nodified amno resin of the
present invenmedamind af8 35 kpagtExehBes pdrafsiom secle shawsdefired ami no
resinis enployed. In the foll ow ng Exanples, "parts" and "% are

"parts by wei gheh hedtegeteeh008g ard graintaings@t kdaf temperature
e 5 for 30 minutes to obtain an aldehyde addition condensate
of melamine. Then, 121 parts of ethylenediémine
tetra(methylphosphonic acid) ("DICEST #2041", tradename,
manufactured by Monsant Japan) was added over a period of
30 minutes with stirring, and stirring was continued at
10 100°C for one hour. The mixture was cooled to room
temperature, and a formed white resin precipitate was
washed with deionized water repeatedly until the pH of
the filtrate became neutral. After the filtration, the
precipitate was dried at 110°C to obtain a modified amino
15 resin F as a white resin powder. The yield was 96.8%.

PREPARATION EXAMPLE 7

Preparation of a compound of l-hydroxyethylidene-1,1-

diphosphonic acid with a melamine resin

Into a flask equipped with a stirrer and a reflux
20 condenser, 500 parts of butyl cellsolve was charged, and
then, 340 parts of a 60% butanol solution of a butylated
melamine resin ("Yuban 28-60", tradename, manufactured by
Mitsui Toatsu Chemical Co.,Ltd.) was dissolved therein
with stirring. This solution was heated to 80°C, and 167
25 parts of a 60% agqueous solution of 1-hydroxyethylidene-—
1,1-diphosphonic acid ("DICEST #2010", tradename,

manufactured by Monsant Japan) was dropwise added thereto



PREPARATI ON EXAMPLE 1 Preparation of a nodified amno resin from

1- hydr oxy et hyl i dene-1, 1- di phosphoni ¢ acid and a nel am ne- al dehyde
addi ti on condensate 5 Into a flask equi pped with a stirrer and a
refl ux condenser, 2500 parts of deionized water, 126 parts of
mel am ne (manufactured by Katayama Kagaku KK) and 7.5 parts of 80%
par af orm were charged, heated to 100[ er rJZ-and mai nt ai ned at that
tenperature for 30 minutes to obtain 10 an al dehyde additi on condensate
of nel am ne ha¥idid ad periodmBkesgpl Alnieeghby GhedrnB£lQD draopitg

Then, 172 parts of a 60% aqueous sol ution of 1-

hydr oxyet hyl i daimgrel,, 1 fdilpbeeghbpi sthet ing " £ :Csile ARGM(Q", The mitdtagdenane,
manuf act ured by Monsant Japan) was dropwi se 15 added thereto froma

dr oppi ng funnelasoteranafepereddtof agBlevaporatomtasd wiancestinatiedy unded
stirring was continued at 100£erg]c for one hour. The m xture was
cool ed to roomeduced prgssurer 60 ehtiainfarbhransparent ddignis & pitate was
washed wi th deionized water repeatedly until the pHof 20 the filtrate
becane neubr alsolusfiogr ofha mpRifiedoaninperesin Gy havingtde spddddri ed at

110[err]C to obtain a nodified ani no esin as a white .resi owder .
The[yie%d was comtent of 59.6% and a viscos{ty oflis stokes (at %%°%)e

PREPARATION EXAMPLE 8

Preparation of a modified amino resin from n-

butyvlamino(methyvlenephosphonic acid) and a melamine-

10 aldehyde addition condensate

Into a flask equipped with a stirrer and a reflux
condenser, 2500 parts of deionized water, 126 parts of
melamine and 37.5 parts of 80% paraform were charged,
then heated to 100°C and maintained at that temperature

15 for 30 minutes to obtain an aldehyde addition condensate
of melamine. Then, 250 parts of a 50% aqueous solution
of n-butylamino(methylenephosphonic acid) was added over
a period of 30 minutes with stirring, and stirring was
continued at 100°C for one hour. The mixture was cooled

20 to room temperature, and then a formed white resin
precipitate was washed with deionized water repeatedly
until the pH of the filtrate became neutral. After the
filtration, the precipitate was dried at 110°C to obtain
a modified amino resin H as a white resin powder. The

25 yield was 98.1%.

EXAMPLE 1

5 Parts of the modified amino resin A, 40 parts of an



PREPARATI ON EXAMPLE 2 Preparation of a nodified amno resin from am no
25 tris(methyl enephosphonic acid and a nel am ne-al dehyde addi tion
condensat e Into a flask equi pped with a stirrer and a refl ux

- 13 - condenser, 2500 parts of deionized water, 126 parts of

mel am ne and 37.5 parts of 80% paraf orm were charged, then heated to
100[err] C and mai ntai ned at that tenperasBure for 30 mnutes to obtain
an al dehyde addition condensate 5 of melamine. Then, 300 parts of a 50%

aqueous sol ut hQHyef resin aampéﬁl@(mmcﬁn%pmphoalrﬁdeﬁaﬁlb ("Dl CEST
#2000", tradenane, manufactured by Monsant Japan) was dropmnse

added t her et Om@HEFadt €68 Oy Oba B ppdt! ik \WHehidalll Tnddstries,a0d.stirring
was continued for one hour at 100[err]C. The 10 mxture was cooled to

room t enper at ntd. ) antsapapotsest rutiléditidardsim oxidel pntiak2 pastsasfied with
dei oni zed wat er repeatedly until the pH became neutral. After the
mineral spirit were kneaded for 10 hours by means of a
5 ballmill. Then, 15 parts of the above identified varnish
and 3 parts of an additive such as a drying agent, were
further added to obtain a coating material.
The particle size of the obtained coating material
was measured by method A of JIS K-5400 and found to be 5
10 pm. This coating material was coated on a degreased and
polished soft steel plate by an air spray gun so that the
dried f£ilm thickness would be 35 um, followed by natural
drying for seven days. With respect to the coated plate,
a salt spray test and a moisture resistance test were
15 carried out. The results are shown in Table 2.
EXAMPLES 2 to 10
With a composition as identified in Table 1, a
coating material was prepared in the same manner as in
EXAMPLE 1, and using the coating material, a coated plate
20 was prepared and subjected to the tests. The results are
shown in Table 2,
EXAMPLE 11
15 Parts of the modified amino resin A, 40 parts of
an acrylic polyol varnish{"Acrydic A-801", tradename,
25 manufactured by Dainippon Ink Chemical Industries, Co.
Ltd.), 15 parts of rutile titanium oxide, 10 parts of

xylol and 10 parts of butyl acetate were kneaded for 10



filtration, the precipitate was dried at 110[err]C to obtain a
nodified amno resin B as a white resin powder. The 15 vyield was 97.4%
PREPARATI ON EXAMVPLE 3 Preparation of a nodified amno resin from

1- hydr oxy et hyl i dene- 1, 1- di phosphoni ¢ acid and a nel am ne- al dehyde
addi ti on condensate 20 Into a flask equipped with stirrer and a
refl ux condenser, 2500 parts of del®ntzed water, 126 parts of
mel am ne (manufactured by Katayama Kagaku KK) and 75 parts of 80%
par af or m wer eheee 98 méd1ey dfeal ©A10mildQ[ erhek, 10 parics nef nttee ned at t hat
tenperature for 30 mnutes to 25 obtain an al dehyde addition condensate
of nel am ne. abovedhdmtifizdaarnich wa80fuatheousdded ute ovbidin -a

hydr oxyet hyl i dene- 1, 1- di phosphoni ¢ acid ("Dl CEST #2010",

- 14 - meanid cagented (BheMpagdiiclgagire efistheophiainedideain raento
over a period of 30 m nutes by nmeans of a dropping
was 5 um.
5 To 100 parts by weight of the main agent, 18.7 parts

of a curing agent solution [40 parts of a polyisocyanate
compound ("Sumijule 75", tradename, manufactured by
Sumitomo Byer Urethane KK) and 40 parts of butyl acetate]
was added to obtain a coating material. The viscosity of
10 this coating material was adjusted by using 25 parts of
xylene, 5 parts of butyl acetate and 5 parts of ethylene
glycol monoethyl ether acetate, and then a coated plate
. was prepared and subjected to tests in the same manner as
in Example 1.
15 EXAMPLE 12
15 Parts of the modified amino resin A, 45 parts of
an alkyd resin varnish ("Hitaroydo 235-50", tradename,
manufactured by Hitachi Kasei Kogyo KK), 15 parts of
rutile titanium oxide and 7.5 parts of xylol were kneaded
20 for 10 hours by means of a ballmill. Then, 12.5 parts of
a melamine resin ("Eban 20SE-60", tradename, manufactured
by Mitsui Toatsu Chemical Co.,Ltd.)} and 5 parts of n-
butanol were further added to obtain a coating material.
The particle size of the obtained coating material was 5
25 pm.
The viscosity of this coating material was adjusted

by an addition of 15 parts of xylene and 5 parts of n-
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funnel, wt

h stirring, and then stirring was conti nued for one hour
100[err]C. The m xture was cooled to room 5 tenperature, and a forned
white resin precipitate was washed with dei oni zed water repeatedly

until the pH of the filtrate becane neutral. After the filtrat
product was dried at 110[err]C to obtain a white resin powder

(modified amino resin C). The yield was 20774% -

Preparation of a nodified amno resin from 1-
hydr oxyet hyl i dar@andl}- paphvephpai €s dsy dreiighta of thebenatdngnaataeialdehyde

adduct
condenser,

benzoguanam ne (nmanufactured by N ppon Shokubai kagaku

Into a flask equipped with a stirrer and a refl ux
25@Benar theotoatihgsmaver sal wad ,cdly2® opamt degreased

i on,

10 PREPARATI ON EXAMPLE 4

15

Kogyo KK) and

at

t he

37.5 parts of ped¥spadakofin skeelpiplaferl by an airespraat gynt §os56hakr] C and

mai nt ai ned
adduct of

sol ution of
tradenane, 5

period of 30 m_,nutes by , eans of oppi nq .funnel , with stir
stirring 25 W&§“&SﬁtFﬂu@Ht%%n5®[%9?§?§%é¥a eaﬁﬁiﬁﬁ wﬁ&r?ﬁbﬂ?c§660£8arts

10

15

20

25

at that tenperature for one hour to obtain an al dehy

20 thendodednfiimethipness roypkd the &5 amgodhggusybiected
1- hydr oxyet hyl i dene- 1, 1-di phosphoni ¢ aci_d

the tests.
COMPARATIVE EXAMPLE 1

A coating material was prepared, and a coated plate

de

I ng,

was prepared and tested, in the same manner as in Example

1 except that 5 parts of condensed aluminum phosphate was

added instead of 5 parts of the modified amino resin A.
The results are shown in Table 2.
COMPARATIVE EXAMPLE 2

A coating material was prepared, and a coated plate

was prepared and tested, in the same manner as in Example

1 except that 5 parts of a calcium phytate powder
(manufactured by Mitsui Toatsu Chemical Co.,Ltd.) was
added instead of 5 parts of the modified amino resin A.
The results are shown in Table 2.

COMPARATIVE EXAMPLE 3

A coating material was prepared, and a coated plate

was prepared and tested, in the same manner as in Example

3 except that 25 parts of the above calcium phytate

powder is added instead of 25 parts of the modified amino

resin A, The results are shown in Table 2.

As is evident from Table 2, the coated plates of th

e

: Q"DlCEST #2010",
mafQf setbing Bor MBRsmiRutes ang dhen kaked g5wit28°5dber d0er a

and



of deionized water was added thereto, and the m xture was cooled to
roomtenperature. Then, a fornmed white resin

- 15 - preci pitate was washed with dei oni zed water repeatedly

until the pH of the filtrate became neutral. After the filtration, the
product was dried at 110[err]C to obtain a white resin powder
(modified amino resin D). The yields — 2lwas 98. 3% PREPARATI ON
EXAMPLE 5 Preparation of a compound of 1-hydroxyethylidene-1, 1-

di phosphoni ¢ gghfipleshwhefel AMte d¢eBiing compositining aff khekpegsepped with
a stirrer and a reflux 10 condenser, 500 parts of butyl cell osolve was
char ged. ifkentidAOwpret ssed, avdPoexpeldients dinuttihen cofr rasdethyl at ed
mel am ne resin ("SUM MAARU MAOW , tradenanme, manufactured by Sumi t ono
Cheni cal Co., cediptanscedi asdl veel flew cdfh migth £luid saisy notg.  This sol ution
was heated to 80[err]C, and 167 15 parts of a 60% aqueous sol ution of

1- hydr oxy ethypmggh@ le, and the coating f£ilm defects such as blisters
5 were not observed. On the other hand, the coated plate
of Comparative Example 1 wherein a condensed aluminum
phosphate as a conventional rust preventive agent was
incorporated in the coating material, was excellent in
corrosion resistance, but the flow of rust fluid was
10 remarkable. Further, in Comparative Examples 2 and 3
wherein a polyvalent metal cation salt of phytic acid was
incorporated in the coating material, if the amount of
said salt was small, the flow of rust fluid was

remarkable, and if it was large, many blisters formed.



1, 1-di phosphoni c acid ("D CEST #2010, tradenane, manuf act ured by
Monsant Japan) was dropw se added over a period of 30 m nutes by neans
of a dropping funnel, and stirring was continued for one hour. The
m xture was 20 transferred to an evaporator and concentrated under
reduced pressure to obtain a transparent liquid (a solution of a
nodi fi ed amino resin E) having a solid 22 ~ content of 60.8%and a
viscosity of 26 stokes (at 25[erré§% ?REPARATICN EXAMPLE 6 25
Preparation of a nodified amno r e tolt
ethylenejlanlnetetra(netylenephosphonlc aC|d) and a mel am ne- al d¢hyde
addi t i on| Ssmpeneats of Examples - 16 -
Into a flask cogitiipyged wijth a stirrer and a refl ux condenser, 2500
parts of |dei gatgedayat er, 1126 partssof 4 | arg ne gnd 3¢.5 rtsl(p 80%
par af or mfwer e char ged, t hen heated to 100[err]C and nalntalned al that
t enper at JAfk d5ref-soirn 30 mnutes to obtain an al dehyde addition condenste
y 40 50 50 50 50 50 50 50 50 50

varnish

Modified amino

] 5 15 25
resin A

Modified amino 15
resin B

Modified amino
resin C

15

Modified amino 15
resin D

Modified amino 25
resin E

Modified amino 15
resin F

Modified amino 25
resin G

Modified amino Is
resin H

Titanium oxide | 15 15 15 15 15 15 15 15 15 15
Mineral spirit | 22 17 7 17 17 17 7 17 7 17
Additive 3 3 3 3 3 3 3 3 3 3




of nelamine. Then, 121 parts of ethyl enedi ani ne t et ra( et hyl phosphoni c
acid) ("D CEST #2041", tradenane, manuf act ured by Monsant Japan) was
added over a period of 30 mnutes with stirring, and stirring was
continued at 10 100[err]C for one hour. The m xture was cooled to room
tenperature, and a fornmed white resin precipitate was washed with

dei oni zed water repeatedly until the pHZ%¥ ~ the filtrate becane
neutral. After the filtration, the precipitate was dried at 110[err]C
to obtain a nodified amino 15 resin F as a white resin powder. The yield
was 96. 8% PREPARATI ON EXAMPLE 7 Preparati on of a conpound of

1- hydroxyet hyl i dene-1, 1| - di phosphonic acid with a nelam ne resin

Into a flask equipped with a stirr&abdedla(2¢flux 20 condenser, 500 parts

of butyl celIsoI\4»#wEh4HﬁHﬁ1?}-—and——————%heﬁ——84e—pa+%e—eﬁ-a—6D@6butanol
solution of a bu mel am ne resin ("Yuban 28-60", trapenane,
manuf act ured by 'ﬂd%ﬁaaﬁﬁﬁs oat su (¢S%$%¥H {%é ﬂﬁ%§ﬁh s dissojved therein
with stirring. THiSE S9AFENGN]| was hea i, and 167 2p parts of
a 60% aqueous soIumm¢wr4ﬁ11-1ydroxyethyl|dene- -1, 1- di phospphonic acid
(" DI CEST #2010", |tradenane, manuf act ured by ansant Japan) | was
dropwi se added tpereto 1 2 3

Alkyd

resin 40 40 50

varnish

Condensed

aluminum 5

phosphate

Calcium

phytate 5 25

powder

TlFanlum 15 15 15

oxide

Mineral 22 22 7

spirit

Additive 3 3 3




- 17 - over a period of 30 mnutes by nmeans of a dropping funnel ,

followed by stirring for one hour. The m xture was transferred to an
evapor at or and concentrated under reduced pressure to obtain a
transparent liquid (a 5 solution of a nodified amino resin G having a
solid content of 59.6% and a viscosity of 45 stokes (at 25[err]C).
PREPARATI ON EXAMPLE 8 Preparatior @R a nodified amino resin fromn-
but yl am no( net hyl enephosphoni ¢ acid) and a nel am ne- 10 al dehyde addition
condensat e Into a flask equipped with a stirrer and a refl ux
condenser, 2500 parts of deionized water, 126 parts of mel am ne and
37.5 parts of 80% ararErnl re cnarged, Thnen ngated t¢ 100[err] C and
nggntained aé thatltenp rg; reI 15 (Do%hSng;ggtgﬁ E) oF)ai ng al dehyde
addi ti on condensa of el anmi ne. en, partb of a 6 agueous
sol ution of n{buty qgino(nethylenephosphonic ac|d) was|added over
a period of 30 minftes hidh|stirrindg? and ©irridy whs O
= O O O O
o O O O O
© O O O O
n
L O O O O
g
:g © O O O O
5 5 o O © O
5!
& - O O O )
™ O O O O
N O O O O
~ O O O O
: 5w e
et Dy 3 o”Y wog O [
+ tu o D e 0 ~
o o~ PP 28 wmgoL| oo
- n o o O~ A & O - o
o n ok 3 0 W o ol B L x
¢ g mwu|da
+ PP LY ) o ® e P
0 W ~"00 ~n ~gP|lHA 0w
o 0 H-A® NI mpP 3|00
H MP ~3B U ~HN —00| = wuwwp




continued at 100[err]C for one hour. The m xture was cooled 20 to room

tenperature, and then a fornmed white resin preci pitate was washed with
dei oni zed water repeatedly until the pH of the filtrate becane
neutral. After the filtration, the precipitate was dried at 110[err]C
to obtain a nodified amno resin Has a white resin powder. The 25
yield was 98. 1% EXAMPLE 1 - 2% Parts of the nodified am no
resin A, 40 parts of an - 18 -
al kyd resin varnish ("Beckozol J 557", tradenane, manuf act ured by
Dai ni ppon I nk Chem cal Industries, Co. Ltd.), 15 parts of rutile
titani um oxi de and 22 parts of m neral spirit were kneaded for 10
hours by neans of a 5 ballmll. mLhgQ 21%29arts of the above identified
varni sh an§4;+H¥4€—GL4HhadaLFHH%%*E#FGG—&#*ﬁ*ﬁQﬁ%ﬁ*ﬁ- wer e
further added t¢ obtain a cpating material, ., The partifle size of
t he obtained cofting materifl Comparative Examples

Tested 1 2 , 3

items

Salt spray

test *1)

(1) Rust

width at o A o

cut

section

(2) Flow

of rust X X O

fluid

(3)

Blister

other than O O X

cut

section

Moisture

resistance O O X

test *2)




was neasured by nmethod A of JI'S K-5400 and found to be 5 10 [err]m This

coating material was coated on a degreased and pol i shed soft steel
plate by an air spray gun so that the dried filmthickness would be 35
[err]m followed by natural drying for seven days. Wth respect to the
coated pl ate, a salt spray test and a noisture resistance test were

15 carried out. The results are shown~i 86Tabl e 2. EXAMPLES 2 to 10
Wth a conposition as identified in Table 1, a coating material was

prepared in the sadp Tanaetordande with BXAMA B df aus Rsbagot hercssiting
material, a coated plate 20 was prepared and subjected to the tests. The
results are cut wdwwimpar flablte Zn upperEXANVEL Ef 1the coated phatrts of the
nodi fied amno resin A, 40 parts of an acrylic polyol varnish("Acrydic
A-801", tradevhexreup®s argaktactaterd wap Baraygfofiornk2Cheeedd | ndustri es,

Co. Ltd.), 1pypagphstOf widih! €okl t%g'tums@é‘tQ%n 1qwxgds 0bf ruskyl Ol
and 10 parts of butyl,aget 8k e 4°F Fort SR HhdtYon

5 L3 » ]
QO: Within 2 mm on one side
A: From 3 to 4 mm on one side
x: More than 4 mm on one side

(2) Flow of rust fluid (the distance of the flow of
brown rust fluid from the lower end of the cut
10 section)

O: Within 10 mm

A: From 11 to 29 mm

X3 At least 30 mm
15 (3) Blisters other than cut seﬁtion

O: No blisters observed

A: Blisters slightly observed

x: Blisters substantially observed

*2) In accordance with 5.18 of JIS K~5652

20 O: No abnormality observed

A: Blistered area: less than 10%

x: Blistered area: at least 10%



- 19 - hours by neans of a ballm|l. Then, 10 par¥hss Shdet HdsBeen Replaced

above-identified varnish was further added to obtain a sl N | t. The
particle size of the obtained main agent was 5 [er (s i To 100
parts by weight of the main agent, 18.7 parts of a curi

solution [40 parts of a polyisocyanate conpodhd—{"Sumjule 75",
tradenane, nmanufactured by Sum t en®7 Byer _ 40 parts of
butyl acetate] was added to obtain a coaltl"w"‘ﬁlmmﬂ'" he viscosity
of 10 this éﬁ§*¢§ﬁ mat eri al was adjusted by usicngL25®payt & of

xyl ene, 5 parts o utyl acetate and 5 parts of ethyl ene gl ycol

monoet hyl et her agetdd€in@ebiptyL i diPaneg akkekezed invweBaprepared and
subjected to tests Iin the same manner as in Exanple 1. 15 EXAWMPLE 12
15 Parts of té&ent@ihd i£dbanpoimd ebitaifeddbyparastdiig an aminalkesinesin
varni sh ("Hi taroydo 235-50", tradenane, manuf actured by Hitachi Kasei
Kogyo KK), 15wpelitsn adrganic maliyiphasiphamienmaeide and 7.5 parts of xyl ol
were kneaded 20 for 10 hours by neans of a ballmll. Then, 12.5 parts of
a nmel an ng r e3i n Th&Ebara ROUBE-@Otposittidmn assordangf et giagm 1, whereln

the organic polyphosphonic acid is
(1) a hydroxy-alkylidene-1,1-diphosphonic acid of the
formula (i):
R-C(OH) [PO(OH),] (i)
10 wherein Rl is a monovalent organic group;
(2) an amino compound having two methylenephosphonic acid
groups, of the formula(ii):
R2-N[CH,PO(OH),], (ii)
wherein R? is a monovalent organic group;
15 (3) an alkylenediaminetetra(methylenephosphonic acid) of
the formula (iii):
[ (OH) ,0PCH,],N-R3>-N[CH,PO(OH),], (iii)
wherein R3 is a Cy.12 alkylene group;
{4) an aminotris (methylenephosphonic acid) of the
20 formula N[CHZPO(OH)2]3; or
(5) a dialkylenetriaminepenta{methylenephosphonic acid).
3. The coating composition according to claim 2, wherein
R! in the formula (i) is a C;_,, alkyl group, and R? in
the formula (ii) is a n-propyl group, an isopropyl group,
25 a butyl group or a hexyl group.
4. The coating composition according to claim 1, wherein

the organic phosphonic acid is



by Mtsui Toatsu Chenmical Co.,Ltd.) and 5 parts of n- ,m“__bqtanol wer e

further added to obtain a coatlng naterlal The partlcle si ze of the
obtai ned coating material was 5 [err]m T Skiti Béeﬁ}(e;imcccd hi s
coating materi by an addition of 15 e and
R R

par 100 parts t o e coatl ng i erial . Then

mat eri al was coated on a degreased pol i shed soft steelp plate by an

air spray gunetbylleakdiaminkbetdairéthylendphedgianas ovadid)he 35 [err]m
t hen subj ected 5 to setting for 20 mnutes and then baked at 120[err]C

for 30 mhexiage thy lehediamdnebat eal( mé el envdpicds ples isubjcédi)edrt o
the tests. COMPARATI VE EXAMPLE 1 A coating material was
prepared, and daed:dnarﬂeﬁieplraamzn&ﬁenhaémptwphempfm@hcemceaclldd .t he same
manner as in Exanple 1 except that 5 parts of condensed al um num

phosphate was 5. The coating composition according to any one of
5 claims 1 to 4, wherein the amino resin is an addition
compound of an amino compound (a) and an aldehyde
compound (b), or a condensate of such an addition
compound, or a partially or completely etherified amino
resin obtained by cocondensing said addition compound or
10 1its condensate together with a C,;_, alcohol (c).
6. The coating composition according to any one of
claims 1 to 5, wherein the amino resin has a molecular
weight of from 100 to 3000.
7. The coating composition according to claim 5 or 6,
15 wherein the amino compound (a) is at least one member
selected from the group consisting of urea, melamine,
acetoguanamine, benzoguanamine, cyclohexane
carboguanamin, steroguanamine and spiroguanamine.
8. The coating composition according to claim 5, 6 or 7,
20 wherein the aldehyde compound (b) is at least one member
selected from the group consisting of formaldehide,
paraformaldehyde, acetaldehyde, propionaldehyde,
butylaldehyde and glyoxal.
9. The coating composition according to any one of
25 claims 5 to 8, wherein the C;_, alcohol (¢) is at least
one member selected from the group consisting of methyl

alcohol, ethyl alcohol, n-propyl alcohol, isopropyl



added instead of 5 parts of the nodified am no resin-A—. The results
are shown in Table 2. COMPARATI VE EXAMPLE 2 15 A coatin

mat eri al was prepared—and—a—<coated plate was preﬁ Bt B”i d
t he sane rranne”"ﬂm"lmmﬂm T 1 except that 5 part s||EHHIATE T: _

phyt at e powdert iREIEN 11H] HERT 1) IR/red by Mtsui Toatsu Chem i |} was
added instead df 5 part% of the yjodifiredamno resin A. 20 The results

-
=

are shown in Table 2. COMPARATI VE EXAMPLE 3 A coating

materi al was aLepAsE(, nandtyl ciibdatiblp) alsvbutyl wasohbépased-batdahekted, in
t he sane manner as in Exanple 3 except that 25 parts of the above

cal ci um phyt aéed Rértpouwihet akcatduled i nstead of 25 parts of the nodified
am no resin A. The results are shown in Table 2. As is

evi dent from Yobl eThe coatioatconpositiomfagaprding to any one of

- 21 - Exanpl es_wherein the coating conpositions of the present

claims 1 to 9, wherein the compound contained in the
5 coating composition is the one obtained by reacting from
0.5 to 5 mols of the amino resin per one equivalent of a

phosphonic acid group.



invention were used, were excellent in the corrosion _resistance, and

the flow of rust fluid was not remarkabl e, and the coating film

def ects such as blisters 5 were not observed. @ﬂmSh&Ihth@nR t he
coated pl ate of Conparative Exanple 1 wherein um
phosphate as a conventional rust pr event| ve agent WZH ra ed in
the coating material, was excellent im “ corrosio |s ance but the
flow of rust fluid was 10 renarkabl e. Further in Conparative Exanples 2
and 3 whameTragTpol yval ent netal cation salt of phytic acid was
incorporated in the coating material, if the anmount of said salt was
smal |, the flow ofa msttlhlgucdmnasz.tlon chavakbat izediridh ithat ikas | ar ge,
many blisters formed. 22 -

Table 1 (1) com@eneﬁtg gbmpound obtalned by reaE;&e}m a3 aningoZesAl

mat eri al 1 3, 9 10 AKkyd resin
40 50 50 ®%aéth 59 ogganig PQbYPh%PhWQ/aﬁ‘%ﬁ‘%'h



Modified amino 5 15 25 resin A Mdified am no ' : 15

r ésin B-. Modi fied anino.

15 resi# D Modified anino 25 resin E

Modif i ed” ami no 15 r
am no 25 resiandH%kﬁﬁﬁgh'@

15 resin H Titaniumoxide 15 15 15 15 15 15 15 15 15

M neral spirit

3 3 3
- 23 -

10

15

20

15 resin C WModified am no

8

o

22 17 7 17 17 17 7 17 7 17 26ﬂFEBI
-3 3 3 3 3 3 3

COATING COMPOSITION

The present invention relates to a coating
composition for preventing rust or rust stain. More
particularly, it relates to a coating composition for
preventing rust or rust stain for e.g. steel structures
such as tanks, bridges, vehicles, ships or plants, metal
products such as electronic devices or steel household
equipments, and usual buildings.

Heretofore, it has been common to apply to steel
structures or metal products a multi-layered coéting film
férmed by a combination of a rust preventive undercoating
material containing a lead-type rust preventive pigment
such as minium, litharge or lead cyanamide, a chromate
compound such as zinc chromate or strontium.chromate, or
a phosphate compound such as zinc phosphate or aluminum
phosphate, and a top coating material for clean finish
which contains no such rust preventive pigment.

Such a rust preventive undercoating material has an
effect of slowing down the corrosion speed of the

substrate metal, but has no substantial effect of




Tqblé 1 (2) Conponents of coating - i Conmparative EXaanes—n&%e&F&PT
17 2 , .3 A kyd resin 40 REPLAGFOMENT SHEET
50 varni sh Condensed al unm num 5 phosphate Calcj phytatre

5 - 25 powder Titanium 15 15 hfle

M neral spirit 22 22 7 Addj t] vé® &EB%WIS

3 3 - 24 - [err__]3 - ,

powder of an amine salt compound of an organic
polyphosphonic acid. However, such a powder is used in
combination with a rust preventive pigment to improve the
rust preventive effects, and there has been a problem

5 that such a composition is not suitable for use for a
long period of time.

It is an object of the present invention to provide a
coating composition which is capable of not only
preventing rust of steel structures but also changing

10 brown rust formed at defective portions of the coating
. £ilm to a colorless substance so that a good appearance
can be maintained.

To solve the problems of the prior art, the present
inventors have conducted extensive studies for a coating

15 material which has a rust preventive property equal to
conventional rust preventive coating materials and which
is capable of protecting the coating film surface from
staining due to rust over a long period of time. Aas a
result, it has been found that by incorporating a

20 compound obtained by reacting am. amino {gggxwith an
organic polyphosphonic acid, to a coating composition
comprising a binder resin, a solvent, a filler, a
coloring pigment and various additives, and coating such
a composition, it is possible to prevent rust of steel

25 structures and at the same time to change brown rust
which forms at scratch marks or pinholes in the coating

film, to a colorless substance so that a good appearance



25 -
Exarrpl es
test *1)

[err]
[err]

-

Tabl-e 2:(2) ' . Conpar ative
Tested 1 2 3..tens _Salt spray
(1) Rust w dth at cut section (2) Flow of rustf REPLACEMENT
[err] fluid (3) Blister other than [ er] EMENT “SHEET
X cut section Mbdisture resistance [zerrF]
X test *2) - 30 - 6 FEB 1997

COATING OOMPOSITION S

This Sheet Has Been Replaced

L

A coating composition characterized in that it

ABSTRACT

contains a compound obtained by reacting an amino resin

with an organic polyphosphonic acid.



DoE - .*1) In accordance with 7 and 8 of JI'S K-5400. Cross
cdt was irrparteWof the coated pl ate, ~rhereupon a

section (w dt h progressed from cut secti @y

salt water v'vas ’llm[ @IZO hour s. (1) Rust wi dthRBFLRGGMENT SHEET
rr] : Wth|n2nm [err]: From3jt¢ one
[si de] x: Moré than 4 nmon_gne side ' 2 é%ﬁm@st

fluid (the distance of the flow of brown rust {lu.d fromthe

| ower end of the cut 10 section) [efr]: Wthin 10
mm HA! ~1 Rk to 29 mm X: At | east—86~rm

(3) BIisteW@Mection 15 [err]: No blisters
observed A : Blisters slightly observed X:
Blisters substantlally observed *2) In accordance with 5.18 of JIS

K-5652 2Ql. A coaung)compqgumrg@mmsmgy oompenndgbtained by reacting an AmnTo resin, Loot
Bl istered apef's LhesdtRADdudd of an amino compottid (2 (BJ LR B GhA aEh%aoro%;[ COI]%IS’ESI}Ig °

of urea, melamine, acetoguanamine, benzoguanamine, cyclohexane carboguanamine,
steroguanamine and spiroguanamine and an aldehyde (b), or a condensate of such an addition
compound, or a partially or completely etherified amino resin obtained by cocondensing said
addition compound or its condensate together with a C,, alcohol (c) selected from the group
consisting of methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl
KJ alcohol, isobutyl alcohol, sec-butanol and t-butyl alcohol, with an organic polyphosphonic
acid selected from the group consisting of:
(1) an amino compound having two methylenephosphonic acid groups of the formula
@:
R%-N [CH,PO(OH),}, @
wherein R? is a monovalent organic group;
(2) an alkylepediaminetetra(methylenephosphonic acid) of the formula (if):
[(OH),OPCH,],N-R*-N[CH,PO(OH),], (i)
wherein R® is a C,, alkylene group;
(3) an aminotris(methylenephosphonic acid) of the formula N[CH,PO(OH),];; and
(4) a dialkylenetriaminepenta(methylenephosphonic acid).

2. The coating composition according to claim 1, wherein R? in the formula (i) is a n-

—

propyl group, an isopropyl group, a butyl group or a hexyl group.

3. The coating composition according to claim 1, wherein the aldehyde compound (b)
is at least one member selected from the group consisting of formaldehide, paraformaldehyde,

acetaldehyde, propionaldehyde, butylaldehyde and glyoxal.

4. The coating composition according to claim 1, wherein the compound contained in the
coating composition is the one obtained by reacting from 0.5 to 5 mols of the amino resin per

one equivalent of a phosphonic acid group.

T6tosSer -3
é 14149




?2?7- . WHAT |'S CLAIMED | S: 1. . A coating conposition conprising a
cgnpound obt ai néd b¥_L§§QLLﬂQ_%Ea§2;gﬁ]resin, which is an hEEMENO BREXN
of an am no'conpound (a) selecte the group consistip

nel am ne, acetoguanging ummm m ne, cycl ohexane car boguanani ne, .
st eroguanam ne and k ﬁﬁd,an al dehyde (b), or |a|c@6&EP1990f
such an addition conpound, of a®pattiallagor conpletely etherified anino

resin obtai ned by cocondensing said addition conpound or ifts condensate
together with a (Jerr] alcohol (c) selected fromthe groupg_consisting-of

net hyl al cghol , - D I | cohol., ,isopr,opyl .al cohol., n-but

al co%ol , |§obutéﬁbgﬁd&€&g&%§§fg§ Cﬁﬂ?éﬁgg %ﬁ%ﬁgqugﬂ t"%m}%ﬁé’éf ﬁ%itc,ungﬁ-ap ﬁ“&h" BersH’;niyc
pol yphosphgnick ig&d slidiedresvngbuid 6Mrd &findcempodRiRlcsict Tebm® thie group consisﬁ%% ofin
am no conpound having two met hyl enephosphoni c aci d groups of the fornula

(i): urea, melpminie; pCRpEUARARINE Poynzpgyasuning| ecldhexane carboguanamine,

(i) wherei 1S i ouR; . n i

al kyl enedi%?n ete }ﬂ &%@ﬁﬁ@‘ﬁ@%@%ﬁ%&gﬁ%%ﬁgiﬁgﬁ& R”@%“ PEEFEE @BE%PPSW acid

[ (OH) [ err ] ©@BGkdber rils] [ ethjyle Rleatirajm Np €tk er 4 { MEtBH I d p heksplhonic acid),
(i1) wherein R[erré is a (err] alﬁylene group; (3) .an ]

ami not ri s(heXmM eh QIHS%@L@E‘%’&‘@ ref(mpdhydenn mhrpEedf @R iF PorcHdDer rqt
and : i &ﬁﬁﬁ&ﬂ 1 hyl enephosphoni ¢ aci d). 2.
The coatiﬁg&g%ﬁggg???%ﬁéaccoralngﬂﬁg claimZXZ wherein Rerr] in the fornula
(i) is a n- propyl group, an isopropyl group, a butyl group or a hexyl
group. 3. The coating conposition according to claim1, wherein the

al dehyde compound (b) is at |east one nenber selected fromthe group

consi sting of formal dehi de, parafornmal dehyde, acetal dehyde,

pr opi onal dehyde, butyl al dehyde and gl yoxal . 4. The coating conposition
accdrding to claim1l, wherein the conpound contained in the coating
conposition is the one obtained by reacting from0.5 to 5 nols of the am no
resin per one equival ent of a phosphonic acid group.




-8 5, “A coating conposition:conprising a conmpound obtalned by
réacting an amino resin which is an addition conpound of ‘
sel ected fromthe group consisting of urea, nelam ne, aceto@umdﬁEMﬁHTSHEEr

benzoguanam ne, cycl ohexane carboguanan ne, steroguanam n Tnu

spi roguanam ne and an al dehyde, with an organi c pol yphospho "‘Oé‘%xﬂo%‘:h
is ethylenedi am netetra(nethyl enephosphonic acid),
hexanethylenedianinetetra(nethylenephosﬁﬁpnic acid) or
di et hyl enetri am nepent a( et hyl enephosphoni ¢ acid).

COATING COMPOSITION

ABSTRACT
A coating composition characterized in that it
contains a compound obtained by reacting an amino resin

with an organic polyphosphonic acid.



