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DESCR PTI ON

Title of Invention: COATI NG FI LM REMOVI NG COVPCSI TI ON AND METHCD
FOR REMOVI NG CQATI NG FI LM

Technical Field
[ 0001]

The present invention relates to a coating fil mrenover
conposition for use in the step of removing old coating filns on
steel constructions, constructions, vehicles, and aircrafts, and
to a coating fil mrenoval nethod.

Background Art
[ 0002]

Steel road bridges and other steel structures are
pai nted for aesthetic, design, and rust prevention purposes;
however, they require repainting as they deteriorate over tine.
This repainting work is carried out on a regular basis, and thus,
tends to be costly. In order to reduce the life cycle costs (LCO
of such steel structures, typical coating systens that have been
conventional ly used are replaced w th heavy-duty anticorrosion
coating systens; however, to apply the heavy-duty anticorrosion
coating systens, the entire surface of old coating filns needs to
be renmoved. Typical coating systens applied in the past contain
toxi ¢ substances, such as |ead, chromum and PCBs, and renoval
usi ng a physi cal nethod, such as blasting and power t ool
treat nent, generates dust containing harnful substances, which
causes health problens for workers, effects to surroundi ng
environnents, and | eads to other social problens. On the other
hand, in a chenmcal renoval method using a coating fil mrenover
the coating filmrenover is applied to a coating filmto be
renmoved, and the old coating filmis softened and swol | en, and
removed wet. Accordingly, such a nethod is attracting attention
as an effective nmethod that does not generate dust contai ni ng
har nf ul subst ances.
[ 0003]
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Simlarly, buildings are painted for aesthetics,
desi gn, and buil di ng protection purposes. Conventionally,
asbest os-contai ning coating filnms have been often used for
bui | di ngs, and the generation of asbestos-containing dust during
repai nting or building denolition has becone a concern. In this
area as well, attention has been drawn to coating fil mrenovers
that can renove old coating filns wthout generating dust.
[ 0004]

Coating filmrenovers can be roughly divided into
sol vent-type coating filmrenovers using a chlorinated sol vent
such as dichl oromet hane (Patent Literature 1) and sol vent-type
coating fil mrenovers using a heterocyclic conpound (Patent
Literature 2). Solvent coating fil mrenovers using a chlorinated
sol vent have the advantage of having hi gh renoval perfornmance and
not catching fire; however, they have a problemin that the
effects do not last long due to volatilization in a relatively
short tine. Additionally, there is a health hazard concern wth
chlorinated sol vents, especially the risk of carcinogenesis, and
there are legal restrictions; the use of the chlorinated sol vents
is limted. Solvent-type coating filmrenovers that contain a
het erocyclic conpound, i.e., N nethyl-2-pyrrolidone as a nain
conponent and that are thickened with a clay m neral - based
t hi ckener are renovers obtained by mxing a dibasic acid ester, a
fatty acid ester, a benzyl alcohol, etc. in addition to the
solvent. Since such a solvent has a higher boiling point and a
slower volatility rate than those of chlorinated solvents, it is
expected to have long-lasting effects. However, there is also a
heal th risk concern with N-methyl-2-pyrrolidone. Additionally,
since renovers using these solvents have a flash point, there is
a grow ng demand for making the renovers water-based fromthe
perspective of fire prevention.
[ 0005]

Patent Literature 3 discloses a WO type emul sion
conposi tion conprising an oil phase containing ethyl cellul ose and
a solvent that can swell the ethylcellul ose, and an aqueous phase
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containing a water-sol ubl e polymer. This WO type emul sion
conposi tion ensures excellent emul sion stability by containing
the ethyl cellul ose and the wat er-sol ubl e pol yner; however, this
conposition is used as a cosnetic, and the invention does not
relate to coating filmrenoval

[ 0006]

In Patent Literature 4, terpene, aromati c hydrocarbon,
and ammoni a are incorporated, which causes probl ens with odors by
evaporation of these materials and heal th probl ens by inhal ati on
of ammoni a. Further, the incorporation of ammoni a makes the
solution highly al kaline, which causes wast ewat er treatnent
pr obl ens.

Gtation List
Patent Literature
[ 0007]
PTL 1: JPH5-171076A
PTL 2: JPH5-279607A
PTL 3: Japanese Patent No. 3549995
PTL 4: JPHL0- 330660A

Summary of | nvention
Techni cal Probl em
[ 0008]

A water-free, non-chlorine sol vent-based coating film
renover ensures high renoval perfornance; however, since it
consi sts only of an organic solvent, the renover has a fl ash
point, and there is a concern of fire risk. Further, there are
i ndi cations that N-nethyl-2-pyrrolidone, which is used as the
mai n sol vent, nay al so pose a heal th hazard.

[ 0009]

A najor object of the present invention is to provide a
wat er - based, coating-type coating filmrenover conposition that
is capable of reducing the risk of fire, health hazards, and the
l'ike during the coating fil mrenoval work, and that can ensure
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renmoval perfornmance equal to or greater than that of a sol vent-
based renover, as well as a method for renoving a coating film

Sol ution to Probl em
[ 0010]
The present invention provides the follow ng coating
fil mrenover conpositions and methods for renoving a coating
film

I[tem1. A coating filmrenover conposition conprising water, an
al cohol having an aromati c group, an ether having an aromatic
group, and at |east one cellul ose derivative;

the coating fil mrenover conposition having a pH of 5
to 9, and satisfying all of the following conditions (i) to
(viii):
(i) the viscosity nl at 5°C and a shear rate of 0.1 s'lis inthe
range of 80,000 to 500, 000 nPas;
(ii) the viscosity n2 at 5°C and a shear rate of 1,000 slis in
the range of 200 to 1,000 nPa-s;
(iii) the viscosity n3 at 25°C and a shear rate of 0.1 s'lisin
the range of 20,000 to 200, 000 nPa-s;
(iv) the viscosity n4 at 25°C and a shear rate of 1,000 slis in
the range of 200 to 1,000 nPas;
(v) the rate of change in temperature (5°C/25°C) nl/n3 at a shear
rate of 0.1 s'1isinthe range of 1.5 to 5.0;
(vi) the rate of change in temperature (5°C/25°C) n2/n4 at a
shear rate of 1,000 s-1is in the range of 0.85 to 2.0;
(vii) the thixotropic ratio n3/n4 at 25°C is in the range of 50
to 1, 000; and
(viii) the thixotropic ratio nl/n2 at 5°C is in the range of 100
to 1, 000.

Item 2. The conposition according to Item1, wherein the sum of
t he al cohol having an aronmatic group and the ether having an
aromatic group is 30 to 85 nass% based on the entire amount of
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the coating fil mrenover conposition

l[tem 3 The conposition according to Item1 or 2, wherein the
cellulose derivative is at | east one nenber selected fromthe
group consisting of methyl cellul ose, hydroxyethyl cel | ul ose,

hydr oxypropyl nethyl cellul ose, butyl cellul ose, and propyl

cel l ul ose.

ltem 4 The conposition according to any one of Itens 1 to 3,
wherein the amount of the cellul ose derivativeis 0.8 to 3 w%
based on the entire anount.

[tem 5 A method for renoving a coating film conprising
appl ying the coating fil mrenover conposition according to any
one of Itens 1 to 4 to a coating film and renoving the coating
film
[ 0011]

The present invention al so enconpasses the follow ng
enbodi nent s.
I[tem A A conposition used for renmoving a coating film
t he conposition conprising water, an al cohol having an aromatic
group, an ether having an aromatic group, and at |east one
cellul ose derivati ve;
the conposition having a pHof 5to 9, and satisfying all of the
following (i) to (viii),
(1) the viscosity nl at 5°C and a shear rate of 0.1 s'lis inthe
range of 80,000 to 500, 000 nPas;
(1i) the viscosity n2 at 5°C and a shear rate of 1,000 s'lis in
the range of 200 to 1,000 nPa-s;
(iii) the viscosity n3 at 25°C and a shear rate of 0.1 s'lisin
t he range of 20,000 to 200,000 nPas;
(iv) the viscosity n4 at 25°C and a shear rate of 1,000 s1is in
the range of 200 to 1,000 nPas;
(v) the rate of change in temperature (5°C/25°C) nl/n3 at a shear
rate of 0.1 s'1isinthe range of 1.5 to 5.0;
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(vi) the rate of change in temperature (5°C/25°C) n2/n4 at a
shear rate of 1,000 s-1is in the range of 0.85 to 2.0;
(vii) the thixotropic ratio n3/n4 at 25°C is in the range of 50
to 1, 000; and
(viii) the thixotropic ratio nl/n2 at 5°C is in the range of 100
to 1, 000.
I[temB. Use of the follow ng conposition as a coating film
r ermover :
t he conposition conprising water, an al cohol having an aromatic
group, an ether having an aromatic group, and at |east one
cel lul ose derivati ve;
the conposition having a pHof 5to 9, and satisfying all of the
following (i) to (viii);
(1) the viscosity nl at 5°C and a shear rate of 0.1 s''is inthe
range of 80,000 to 500, 000 nPa-s;
(1i) the viscosity n2 at 5°C and a shear rate of 1,000 s'lisin
the range of 200 to 1,000 nPa-s;
(iii) the viscosity n3 at 25°C and a shear rate of 0.1 s'lis in
t he range of 20,000 to 200,000 nPas;
(iv) the viscosity n4 at 25°C and a shear rate of 1,000 sl1is in
the range of 200 to 1,000 nPas;
(v) the rate of change in temperature (5°C/25°C) nl/n3 at a shear
rate of 0.1 s'1is inthe range of 1.5 to 5.0;
(vi) the rate of change in temperature (5°C/25°C) n2/n4 at a
shear rate of 1,000 s-1is in the range of 0.85 to 2.0;
(vii) the thixotropic ratio n3/n4 at 25°C is in the range of 50
to 1,000; and
(viii) the thixotropic ratio nl/n2 at 5°C is in the range of 100
to 1, 000.
I[temC Use of the followi ng conposition for producing a coating
filmrenover:
t he conposition conprising water, an al cohol having an aromatic
group, an ether having an aronatic group, and at | east one
cel lul ose derivati ve;
the conposition having a pHof 5to 9, and satisfying all of the
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(1) the viscosity nl at 5°C and a shear rate of 0.1 s'l1is inthe
range of 80,000 to 500, 000 nPa-s;

(ii) the viscosity n2 at 5°C and a shear rate of 1,000 slis in
the range of 200 to 1,000 nPa-s;

(iii) the viscosity n3 at 25°C and a shear rate of 0.1 s'lisin
the range of 20,000 to 200, 000 nPa-s;

(iv) the viscosity n4 at 25°C and a shear rate of 1,000 slis in
the range of 200 to 1,000 nPas;

(v) the rate of change in temperature (5°C/25°C) nl/n3 at a shear
rate of 0.1 s'1isinthe range of 1.5 to 5.0;

(vi) the rate of change in temperature (5°C/25°C) n2/n4 at a
shear rate of 1,000 s-1is in the range of 0.85 to 2.0;

(vii) the thixotropic ratio n3/n4 at 25°C is in the range of 50
to 1,000; and

(viii) the thixotropic ratio nl/n2 at 5°C is in the range of 100
to 1, 000.

Advant ageous Effects of Invention

[ 0012]

The coating filmrenover conposition of the present
i nvention has excell ent coating fil mrenoval performance and can
greatly reduce the risk of fire due to the water contai ned
therein. Further, the cellul ose derivative used in the
conposi tion has viscosity-inproving action in addition to
ermul sification properties; therefore, the conposition does not
easily flow down after the application. Further, since the
conposition forns a filmon the coated surface after it permeates
through the coating film the conposition is prevented from
drying, thereby reducing the renoval time.

Description of Enbodi nents
[ 0013]

The coating filmrenover conposition of the present
invention is an enul sion conposition, preferably an water-in-oi
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type enul sion conposition, conprising (i) water, (ii) an al cohol
havi ng an aronatic group and an ether having an aronatic group,
constituting the oil phase, and (iii) a cellul ose derivative
havi ng emul si fyi ng and thi ckeni ng acti ons.

[ 0014]

In the present invention, various studi es have been
conducted to inprove the renoval perfornance of a water-based
coating filmrenover at |ow tenperature. The present inventors
found that the renoval perfornmance at | ow tenperature is inproved
when an et her having an aromatic group is added to an al coho
havi ng an aronmatic group, which is used as the mai n solvent at
around a neutral pH i.e., pHof 5to 9. It was al so found that
even when N nethyl-2-pyrrolidone, a mxture of dibasic acid
esters, or a ketone-based sol vent, which are often used in
solvent-type coating filmrenovers, is added in place of the
above aromatic ether-based sol vent, the renoval perfornmance,
especially at low tenperatures, is not inproved. It was found
that coating filmrenover conpositions having the follow ng
preferabl e viscosity range have excellent workability with a
brush, a roller, an airless sprayer, or the like, and do not flow
down and hold the agent after the application to a verti cal
surface. However, since an aromatic hydrocarbon sol vent or
terpene to be added to dissolve a wax such as a paraffin wax
inhibits an increase in viscosity, and an al kali such as ammoni a
hydrol yzes a cel | ul ose derivative, the coating filmrenover
conposi tion using the above naterials has a viscosity out of the
preferabl e viscosity range.

[ 0015]

The coating filmrenover conposition of the present
invention satisfies all of the following conditions (i) to
(viii):

(1) the viscosity nl at 5°C and a shear rate of 0.1 s'!is 80,000
to 500, 000 nPas, preferably 100,000 to 400,000 nPas, and nore
preferably 150,000 to 300, 000 nPas;

(ii) the viscosity n2 at 5°C and a shear rate of 1,000 s1is 200
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to 1,000 nPa-s, preferably 250 to 700 nPass, and nore preferably
300 to 600 nPa-s;

(iii) the viscosity n3 at 25°C and a shear rate of 0.1 s1is
20,000 to 200,000 mPa-s, preferably 30,000 to 150,000 nPa-s, and
nore preferably 35,000 to 100, 000 nPas;

(iv) the viscosity n4 at 25°C and a shear rate of 1,000 s1is 200
to 1,000 nPas, preferably 250 to 700 nPa-s, and nore preferably
300 to 600 nPa-s;

(v) the rate of change in tenperature (5°C 25°C of viscosity
nl/n3 at a shear rate of 0.1 ss1is1l.5to0 5.0, preferably 1.5 to
4.0, and nore preferably 1.7 to 3.5;

(vi) the rate of change in tenperature (5°C 25°C) of viscosity
n2/n4 at a shear rate of 1,000 s1is 0.85to 2.0, preferably 0.85
to 1.5 and nore preferably 0.9 to 1. 2;

(vii) the thixotropic ratio n3/n4 at 25°C is 50 to 1,000,
preferably 100 to 700, and nore preferably 150 to 500; and

(viii) the thixotropic ratio nl/n2 at 5°C is 100 to 1,000,
preferably 200 to 800, and nore preferably 400 to 700.

[ 0016]

Wien the viscosity, the rate of change in tenperature
of viscosity (5°C25°C), and the thixotropic ratio are within the
above ranges, the coating filmrenover conposition does not flow
down after the application in the tenperature range in which the
coating filmrenover can be applied, thereby ensuring excellent
application workability. The tenperature range in which the
coating filmrenover can be applied is, for exanple, -5°Cto
50°C, and preferably 0°C to 40°C. The coating fil mrenover of the
present invention can be suitably used in the tenperature range
between a | ow tenperature range in winter and a high tenperature
range i n sunmmer
[ 0017]

The al cohol having an aronatic group does not contain a
phenol i ¢ hydroxyl group. Exanples of the al cohol having an
aromati ¢ group include benzyl al cohol, 2-phenylethanol, 1-
phenyl et hanol , 2- phenoxyet hanol, and 2- phenoxypropanol. In a
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preferred enbodi nent, an al cohol having an aromatic group is the
mai n conponent of the oil phase. Only one kind of al cohol having
an aronatic group may be used, or two or nore kinds of al cohols
havi ng an aronatic group may be used in conbi nation
[ 0018]

Exanpl es of the ether having an aronmatic group include
al koxybenzenes, such as ani sol e (et hoxybenzene), ethoxybenzene,
pr opoxybenzene, and but oxybenzene; 1, 2-net hyl enedi oxybenzene;

1, 2- et hyl enedi oxybenzene; di phenyl ether; and di benzyl ether.
However, such exanpl es do not contain conpounds that correspond
to the al cohols having an aromatic group descri bed above. Only
one kind of ether having an aromatic group may be used, or two or
nore kinds of ethers having an aronatic group may be used in
conbi nation. By incorporating an ether having an aromatic group
the renoval performance of the coating filmat |owtenperature is
i nproved. Al though these ethers having an aromatic group have a

| ow flash point, they are formed into a water-based conposition
whi ch can reduce the risk of fire.

[ 0019]

Exanpl es of the cellul ose derivatives used in the
present invention include al kyl etherated cellul ose, such as
met hyl cellul ose, ethyl cellulose, butyl cellul ose, and propyl
cel I ul ose; hydroxyal kyl etherated cellul ose, such as
hydr oxypropyl cel |l ul ose, hydroxyethyl cellul ose, and
hydr oxypropyl nethyl cellul ose; and the |ike. Exanples of the
al kyl group in alkyl etherated cellul ose and hydroxyal kyl
et herated cel | ul ose include straight or branched G.e al kyl
groups. Only one kind of cellul ose derivative nay be used al one,
or two or nore kinds of cellul ose derivatives can be used in
conbi nat i on
[ 0020]

The anount of the al cohol having an aromatic group is
preferably 20 to 70 mass% and nore preferably 30 to 60 nass%
based on the entire anount of the coating fil mrenover
conposi tion
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[ 0021]

The anount of the ether having an aromatic group is
preferably 5 to 30 nass% and nore preferably 5 to 20 mass%
based on the entire anount of the coating filmrenover
conposi tion
[ 0022]

The sum of the mass of the al cohol having an aronmatic
group and the ether having an aromatic group is preferably 35 to
80 mass% and nore preferably 40 to 70 mass% based on the entire
anmount of the coating fil mrenover conposition
[ 0023]

The mass ratio (a)/(b) of (a) an al cohol having an
aromatic group and (b) an ether having an aromatic group is
preferably 20 to 1, and nore preferably 10 to 3.

[ 0024]

The anmount of the cellulose derivative is preferably
0.8 to 2.5 mass% and nore preferably 1.0 to 2.0 nass% based on
the entire amount of the coating filmrenover conposition. Wen
the anmount of the cellulose derivative falls within the range
descri bed above, the conposition has excellent enmulsification
stability and viscosity.

[ 0025]

The anount of water is preferably 10 to 60 nass% and
nore preferably 25 to 55 mass% based on the entire anount of the
coating filmrenover
[ 0026]

In the present invention, only one kind of cellul ose
derivative nay be used alone, or two or nore kinds of cellul ose
derivatives may be used in conbination. The viscosity at each
tenperature and each shear rate can be neasured wi th a rheoneter
The thixotropic ratio and the rate of change of viscosity can be
cal cul ated based on the viscosity nmeasured at each tenperature
and each shear rate.

[ 0027]
The pH range in which the cellul ose derivative
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contained in the coating fil mrenover conposition of the present
invention is not hydrolyzed is about 5to 9, preferably about 5
to 8, nore preferably about 6 to 8. Accordingly, addition of
am nes such as ammoni a, basi c conpounds such as al kali metal
hydr oxi des, and aci di ¢ conpounds such as organi c aci ds and
inorganic acids to the coating fil mrenover conposition of the
present invention is undesirable.
[ 0028]

Preservatives such as thiazolines, evaporation
i nhi bitors such as solid paraffins, chelating agents such as
et hyl ene diamne tetraacetic acid, and rheol ogy control agents
such as fatty acid amde nay be suitably added to the coating
filmrenover conposition of the present invention
[ 0029]

The objects to which the coating filmrenover
conposition of the present invention is applied include coating
filns of steel constructions such as steel highway bridges; and
coating filnms of building surfaces, such as exterior walls. The
coating fil mrenover conposition of the present invention is
useful for the renoval of coating filns mainly containing
nel amne, acrylic, phthalic acid, |acquer, chlorinated rubber,
ur et hane, epoxy, or fluorine resin.

[ 0030]

The application amount of the coating fil mrenover
conposi tion of the present invention is preferably about 0.5 to 2
kg/ i, nore preferably about 0.5 to 1 kg/n?. For exanple, the
coating fil mrenover conposition of the present invention may be
applied to a coating film and the coating filmmay be renoved
using a hand tool, such as a scraper, 12 to 48 hours, preferably
about 16 to 24 hours after the application. The application of
the coating fil mrenover conposition to a coating filmnay be
performed by using a spray, roller, brush, or the like. The
tenperature in the step in which the coating fil mrenover
conposition is applied to the coating film and is renoved after
a predetermned period of tine, can be, for exanple, -5°Cto
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50°C, and preferably 0°Cto 40°C It is preferable to naintain
such a tenperature, and performapplication of the coating film
renover conposition to the coating filmand renoval of the
coating film
[ 0031]

The coating filmis renoved fromthe coated object.
Therefore, the coating filmcan be easily discarded by being
contained in a disposal bag or the like, and harnful substances
will therefore not be scattered.

Exanpl es
[ 0032]

The present invention is specifically described bel ow
with reference to Exanpl es. However, the present invention is not
limted to these Exanpl es.

[ 0033]

I n the Exanpl es and Conparative Exanpl es descri bed

bel ow, the follow ng cellul ose derivatives were used.

Cel I ul ose Derivative
Met ol ose 60SH 4000: Hydroxypropyl nethyl cel | ul ose produced by
Shin-E su Chemcal Co., Ltd.
Met ol ose 90SH 4000: Hydroxypropyl nethyl cel | ul ose produced by
Shin-Et su Chemcal Co., Ltd.
[ 0034]
» Examples 1 to 7 and Conparative Exanples 1 to 5
» Fmulsification Test and Viscosity Measurement

The coating fil mrenover conpositions of Exanples 1 to
7 and Conparative Exanples 1 to 5 were prepared according to the
proportions shown in Table 3. The state of the |iquid was
confirmed by visual inspection after 24 hours after the
preparation, thereby evaluating the enulsification state
(eval uation of emulsification). The evaluation criteria are as
fol | owns.
[ 0035]
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A. The ml ky-white col or was nai ntai ned.

C The liquid underwent |ayer separation, and it was clear and
transparent.

[ 0036]

The viscosity of each coating filmrenover conposition
obtained in Exanples 1 to 7 and Conparative Exanples 1 to 5 was
nmeasured using a rheoneter. Specifically, the viscosity was
nmeasured using an MOR302 rheornet er produced by Anton Paar GibH in
accordance with JI'S Z8803: 2011.

[ 0037]

Further, the pH of each coating fil mrenover
conposition of Exanples 1 to 7 and Conparative Exanples 1 to 5 was
nmeasured using a pHtest paper. As a result, the pHwas 7 in all
of the Exanpl es.

[ 0038]
* Coating Film Removal Test

Each renover conposition thus prepared in the
emul sification test was applied to two kinds of test plates
(Coated Article A and Coated Article B), and the test plates were
allowed to stand at a defined tenperature. After a predeterm ned
amount of tine passed, the surface of each test plate was rubbed
with a scraper so as to exam ne whether the coating could be
renoved. The defined tenperature was 5°C, and the predeterm ned
time was 24 hours. The evaluation criteria were as follows.

[ 0039]

“Coated Article A’ indicates an article for “general
external surfaces in general environnents” in the uses described
in the "Handbook for Coatings and Anticorrosion for Steel H ghway
Bridges.” “Coated Article B’ indicates an article for “general
outer surfaces in slightly harsh corrosive environnents” in the
uses described in the "Handbook for Coatings and Anticorrosion
for Steel H ghway Bridges.”

[ 0040]
A The coating filmwas easily renoved.
B: The coating fil mwas renmoved by applying strong force.
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C The coating fil mwas not renoved.

[ 0041]

Coated Article A and Coated Article B are descri bed
below. All of the coating conpositions are produced by Kansai

Paint Co., Ltd.

[ 0042]

Table 1

Coated Article A

Step of Application

Nane of coating conposition

Product nane

Pri mer

Long- t er m exposur e et chi ng
priner (JI'S K 5633: 2002, two
types of etching priners)

METALACT H15

Under coat i ng

Rust - preventive coati ng
conposition free fromlead or
chromum (JI'S K 5674: 2008, one
type of rust-preventive paint
free fromlead or chroniun)

RUSGON SAFETY, gray

Under coat i ng

Rust - preventive coating
conposition free fromlead or
chromum (JI'S K 5674: 2008, one
type of rust-preventive paint
free fromlead or chrom un)

RUSQON SAFETY, red rust

Internedi ate coating

Phthalic acid resin coating
conposition for internediate
coat i ng

(JI'S K 5516: 2003, two types of
synthesi s resin preparation
paint for internediate coating)

SD MAR NE SAFETY for
internedi ate coating, white

Top coati ng

Phthalic acid resin coating
conposition for top coating
(JI'S K 5516: 2003, two types of
synthesis resin preparation
paint for top coating)

SD MAR NE SAFETY for top
coating, yellow

[ 0043]
Tabl e 2
Coated Article B

Application step

Narme of coating conposition

Product nane

Pri mer

Long- t er m exposur e et chi ng
priner (JI'S K 5633: 2002, two
types of etching priners)

METALACT HL5

Under coat i ng

Rust - preventive coating
conposition free fromlead or
chromum (JI'S K 5674: 2008, one
type of rust-preventive paint
free fromlead or chrom un

RUSGONSAFETY, gray

Under coat i ng

Rust - preventive coating
conposition free fromlead or
chromum (JI'S K 5674: 2008, one
type of rust-preventive paint
free fromlead or chrom un)

RUSQON SAFETY, red dust

Internedi ate coating

Phenol resin MO coating
conposi ti on

FERRODCR F34

Top coati ng

Chr om um r ubber - based coati ng
conposition for internediate
coat i ng

RABATECT N for internediate
coating, white

Top coati ng

Chr om um r ubber - based coat i ng
conposi tion for top coating

RABATECT N for top coating,
bl ue
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[ 0044]

Coati ng conpositions shown in Table 1 or 2 were
sequentially applied to a flat plate (0.3%x210x300 nm) of rolled
steel sheet (SS400) for general structure to formtest pieces of
Coated Article A and Coated Article B. After each coating film
renover conposition was applied with a brush to the resulting
coating film each test piece was allowed to stand in a constant-
tenperature bath at 5°C for 24 hours. Thereafter, evaluation was
performed to exam ne whet her the coating fil mcoul d be renoved.
Table 3 shows the results. Table 4 shows the viscosity nl at 5°C
and a shear rate of 0.1 s'!, the viscosity n2 at 5°C and a shear
rate of 1,000 s-1, the viscosity n3 at 25°C and a shear rate of
0.1 s°1, the viscosity n4 at 25°C and a shear rate of 1,000 s'1,
the rate of change in temperature nl/n3 at a shear rate of 1,000
s'1, the rate of change in temperature n2/n4 at a shear rate of
1,000 s'1, the thixotropic ratio n3/n4 at 25°C, and the
thixotropic ratio nl/n2 at 5°C in Examples 1 to 7 and Comparative
Exanples 1 to 5.

[ 0045]
Tabl e 3

BEx.1|Ex.2|Ex.3|Ex.4 | Ex.5] Ex.6 ] Ex.7 | Conp. | Conp. | Conp. | Conp. | Conp

Benzyl al cohol | 30 65 40 35 50 50 50 60 50 50 50 80
Ani sol e 25 15 10
Et hoxybenzene 10 10
But oxybenzene 15
D phenyl et her 10
D benzyl et her 10
N et hyl - 2- 5
pyrrol i done
D basic acid 10
ester mxture
D acet one 10
al cohol
Met ol ose 1 1.2 0.6 1 1 0.9 0.9 1 0.8 0.9 0.9 1
60SH4000_
Met ol ose 0.8 1 0.7 0.5 0.7 0.6 0.6 0.5 0.7 0.6 0.6 1
90SH4000_
vt er 43.2 | 17.8 | 48.7 | 53.5 [ 33.3 | 38.5 | 38.5| 38.5 | 43.5 38.5 38.5 8
Tot al 100 100 100 100 100 100 100 100 100 100 100 100
pH 7 7 7 7 7 7 7 7 7 7 7 7
Eval uation of A A A A A A A A A A A C
emul sification
(visually
obser ved)
Renoval test A A A A A A A B C C C C
(Coat ed
Aticle A
Renoval test A A A A A A A C C C C C
(Coat ed
Aticle B
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[ 0046]
Tabl e 4
nl (mPa-s) n2 (mPa:s) | n3(mPa:s) | n4 (mPas) nl/n2 n2/n4 nl/n3 n2/n4

Ex. 1 147. 875 391. 33 32.603 423. 48 377.88 76.99 4.54 0.92
Ex. 2 102. 333 409. 60 24. 433 368. 75 249. 84 66. 26 4.19 1.11
Ex. 3 471. 500 675. 00 133. 300 448. 90 698. 52 296. 95 3.54 1. 50
Ex. 4 297. 400 564. 10 131. 125 589. 15 527.21 222.57 2.27 0. 96
Ex. 5 96. 763 417. 65 25. 708 439. 03 231. 68 58. 56 3.76 0. 95
Ex. 6 109. 140 459. 20 23.118 444, 38 237. 67 52.02 4,72 1.03
Ex.7 153. 775 545. 58 38. 368 515. 30 281. 86 74. 46 4.01 1. 06
Conp. 219. 600 303. 75 79. 023 81. 45 722. 96 970. 20 2.78 3.73
Ex. 1

Conp. 60. 513 356. 70 67. 673 137.55 169. 65 491. 98 0. 89 2.59
Ex. 2

Conp. 143. 200 555. 28 32.978 481. 18 257. 89 68. 54 4.34 1.15
Ex. 3

Conp 105. 273 465. 15 25. 633 471. 43 226. 32 54. 37 4. 11 0. 99
Ex. 4

Conp. 66. 945 436. 18 11. 164 308. 30 153. 48 36.21 6. 00 1.41
Ex. 5
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CLAI V5

[daim1]

A coating fil mrenover conposition conprising water, an
al cohol having an aromati c group, an ether having an aromatic
group, and at |east one cellul ose derivative;

the coating filmrenover conposition having a pH of 5
to 9, and satisfying all of the following (i) to (viii):

(1) the viscosity nl at 5°C and a shear rate of 0.1 s'lis inthe
range of 80,000 to 500, 000 nPa-s;

(1i) the viscosity n2 at 5°C and a shear rate of 1,000 s'lis in
the range of 200 to 1,000 nPa-s;

(1ii) the viscosity n3 at 25°C and a shear rate of 0.1 slisin
t he range of 20,000 to 200,000 nPas;

(iv) the viscosity n4 at 25°C and a shear rate of 1,000 s1is in
the range of 200 to 1,000 nPas;

(v) the rate of change in temperature nl/n3 at a shear rate of
0.1 slisinthe range of 1.5 to 5.0;

(vi) the rate of change in temperature n2/n4 at a shear rate of
1,000 s'1is in the range of 0.85 to 2.0;

(vii) the thixotropic ratio n3/n4 at 25°C is in the range of 50
to 1, 000; and

(viii) the thixotropic ratio nl/n2 at 5°C is in the range of 100
to 1, 000.

[daim 2]

The conposition according to claim1, wherein the sum
of the al cohol having an aronatic group and the ether having an
aromatic group is 30 to 85 nass% based on the entire amount of
the coating filmrenover conposition.

[daim 3]

The conposition according to claim1 or 2, wherein the
cellul ose derivative is at | east one nmenber selected fromthe
group consisting of methyl cell ul ose, hydroxyethyl cel | ul ose,
hydr oxypropyl nethyl cellul ose, butyl cellul ose, and propyl
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cel | ul ose.

[ A ai m4]

The conposition according to any one of clains 1l to 3,
wherein the amount of the cellul ose derivative is 0.8 to 3 w%
based on the entire anount.

[ ai mb5]

A nethod for removing a coating film conprising
applying the coating fil mrenover conposition according to any
one of clains1to 4 to a coating film and renoving the coating
film



