METHODS FOR SURFACE TREATI NG AND PAI NT- COATI NG RESI N COMPCSI TI ON MOLDED
ARTI CLES AND A PAI NT- COATED ARTI CLE OBTAI NED BY SAI D METHOD FOR

PAI NT- COATI NG FI ELD OF THE | NVENTI ON The present invention relates to

met hods for#surface treating and paint- coating pol ypropyl ene resin

conposi tlion nolded articles. It further relates to a paint-coated article
of a pol ypropyl ene resin conposition, which is obtained by said nethod for
paknt-coating and useful and suited especially for autonotive exterior
parts such as a bunper and an instrupeht panel. BACKGROUND OF THE | NVENTI ON
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under- coating is usualy applled as a inter-layer between the polypropyl ene
resin conposition and the paint-coated |ayer to inprove their

conpatibility. This nmethod is. FiE\pefTHE INVENTIONsati sfactory fromthe
i ndustrial view point because a priner r1tselt 15 expensive, an additiona

step requi r edTheopegsputy invept ionerelatesr tramethodsfor surface freatingaad paintiuct
and a priner causes an_envirqnnental problem associated with its waste
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treat ment ooftoli N pBOUBA for automotive exterior parts such as a bumper and an
instrument panel.

BACKGROUND OF THE INVENTION
“A polypropylene resin composition has been known to be difficult to be

paint-coated, printed and bound due to their non-polarity. Therefore, there has
been proposed an improved method for paint-coating the molded article of a
polypropylene resin composition. For exapmle, so-called a primer or an under-
coating is usualy applied as a inter-layer between the polypropylene resin
composition and the paint-coated layer to improve their compatibility. This
method is. however, still unsatisfactory from the industrial view point because
a primer itself is expensive, an zidditiunal step required to apply a primer
increases the cost of the final product, and a primer causes an environmental
problem associated with its waste treatment.

Furthermore, the application of a primer is usually performed by cleaning
with vapor of halogenated hydrocarbon such as 1,1, 1-trichloroethane. But. the
use of the halogenated hydrocarbon is now being banned in consideration of the
ozone layer depletion or the protectxon of the global environment.

The another method for 1mprovement ‘of ‘the surface treatment of the molded



-2- articles of a polypropyl ene conposition is proposed to increase the
bondi ng strength of paints, prints or adhesives to them For exanple,

sandbl asting, chronic acid treatnment, flame treatnent, corona discharge
treatnent, #lasma treatnment, surface activation with functional groups, and
phot o-i hduced surface grafting are applied before paint-coating the nol ded
article. However, none of themis satisfactory fromthe standpoint of

per f ormance and environnental proble Under these circunstances, the
present inventors conducted a series 6f researches with respect to the
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researches with respect to the methods for surface treating and paint-coating a
polyi:ropylene resin composition molded article, which led to the finding that
the surface property of the molded article is greatly improved when the surface
of a specified polypropylene resin composition molded zirticle is irradiated with

ultraviolet light having a specified irradiation wavelength, and attained the
present invention.

SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to provide a method for
surface treating @ polypropylene resin composition molded article. which
comprises irradiating a molded article with ultraviolet light having an
irradiation wavelength of 300 om or less, said molded article being obtained
from a polypropylene resin composition which comprises:

(A 15-92 % by weight of a crystalline propylene-ethylene block copolymer
resin,

(B) 5-40 % by weight of an ethylene-propylene copolymer rubber,
(© 1-15 % by weight of a hydroxyl group-containing propylene oligomer, and
(D) 2-30 % by weight of an inorganic_filler.

Another object of the present invention is to provide a method for paint-




Anot her obj ect of the present invention is to provide a nethod for paint
-3- coating a polypropylene resin conposition nolded article, which
conprises irradiating a nolded article with ultraviolet |ight having an

i rradi ati on wavel ength of 300 nmor |ess and coating the irradiated surface
with a paint, said nolded article being obtained froma pol ypropyl ene resin
conposition which conprises: (A 15-92 % by weight of a crystalline

pr opyl ene- et hyl ene bl ock copol yner resin, (B) 5-40 % by wei ght of an

et hyl ene- propyl ene copol yner rubber, (£ 1-15 % by wei ght of a hydroxyl
group- cont ai ni ng propyl ene oligoner, "and (D) 2-30 % by wei ght of an
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provide a paint-coated article obtained by a nethod for paint-coating a
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resin,
(B) 5-40 % by weight of an ethylene-propylene copolymer rubber,
(0 1-15 % by weight of a hydroxyl group-containing propylene oligomer, and
(D) 2-30 % by weight of an inorganic filler.

Further, the object of the present invention is to provide a paint-coated
article obtained by a method for paint-coating a polypropylene resin
composition molded article, which comprises irradiating a molded article with
ultraviolet light having an irradiation wavelength of 300 nm or less and coating
the irradiated surface with a paint, said molded article being obtained from a
polypropylene resin composition which comprises:

(A) 15-92 % by weight of a crystalline propylene-ethylene block copolymer
resin,

(B) 5-40 % by weight of an ethylene-propylene copolymer rubber.
(€ 1-15 % by weight of a hydroxyl group-containing propylene oligomer, and
D) 2-30 % by weight of an inorganic filler.

DETAILED DESCRIPTION OF THE INVENTION

(A) The crystalline propylene-ethylene block copolymer resin:
As the crystalline propylene-ethylene block copolymer resin (A) of the
present invention, the'following'proﬁylené-ethylene block copolymer resin is




(A) The crystalline propyl ene-ethyl ene bl ock copol yner resin: As the
crystalline propyl ene-ethyl ene bl ock copolymer resin (A) of the present

i nvention, the follow ng propyl ene-ethyl ene bl ock copol ynmer resin is -4-
pr ef er abl e;‘ nanely, the propyl ene-ethyl ene bl.ock copol ynmer resin,
containing 5 to 20 % by weight, nore preferably 7 to 15 % by wei ght, of an
et hyl en- propyl ene random copol yner unit (Al) having ethyl ene/ propyl ene
ratio of 20/80 to 60/40, nore preferably 20/80 to 50/50, and a crystalline
propyl ene honmopol yner unit (A2) having an intrinsic viscosity [err]
measured with tetralin solution at [-e4r4q of 0.8 to 2.0 dl/g, the Q val ue

(wei ght avmeferabbel samelwr theepropyleherethylene bitek copobymeperesiv, econt@iningbght MN
) nmeasured by GPC of 3.0 to 5.0 and the content of xylene-soluble portion
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preferably 1.2 % by weight or less.
The crystalline propylene-ethylene block copolymer resin used in the
present invention can be obtained by conventional methods, for example, by a 2-
stage method of polymerizing propylene on Ist stage and a mixture of propylene
and ethylene on 2nd stage in the presence of a Ziegler-Natta catalyst, which is
composed of titanium trichloride and alkyl aluminum compound.
As the catalyst used in the present invention, the catalyst comprising a
- complex of titanium trichloride with magnesium trialkyl aluminum compound and
an electron donative organic compound is preferable. The method for preparing
said catalyst is described in detail, for example, in the Japanese Unexamined
Patent Publication No. Sho 61/218606.
The amount of the crystalline propylene-ethylene block copolymer resin in
the polypropylene resin composition used in the present invention is 15 to 92 %
by weight, preferably 25 to 85 % by weight. When said amount is less than 15%
by weight, it causes the decreases of the appearance, especially by generating
flow mark, the stiffness and the heat resistance of the resulting molded
article. When said amount is more than 92 % by weight, it causes the decreases
of the impact strength at low temperature and the adhesion of paint-coated



-t he pol ypropyl ene resin conposition used in the present invention is 15 to
92 % by weight, preferably 25 to 85 % by wei ght. Wen said anmount is less
than 15 % by weight, it causes the decreases of the appearance, especially
by generating flow mark, the stiffness and the heat resistance of the
resulti hg nol ded article. Wen said anmobunt is nore.than 92 % by weight, it
causes the decreases of the inpact strength at |ow tenperature and the
adhesi on of paint-coated -5- (B) FHe-et hyl ene- propyl ene copol yner
rubber: As the ethyl ene-propyl ene copol yner rubber (B) used in the present
I nvention, ethylene-propyl ene random copol ymer rubber conposed of ethyl ene
and propyl ene or ethylene, propylene and non-conjugated di ene, which

contains 2Q-77 % 1meL ht of propylene.and which has a Money viscosity
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preferablyconjugated diene is used, its iodine value of 20 or less is preferable.

With a propylene content outside the above-specified range, the resulting
molded article has relatively poor impact strength.

With a Mooney viscosity lower than 10, the resulting molded article has
relatively poor mechanical properties. With a Mooney viscosity higher than 100,
the resin composition has poor flowability at the time of molding and hence the
resulting molded article has poor appearance.

When the ethylene-propylene—non-conjugated diene copolymer rubber is used
as said ethylene-propylene copolymer rubber, dicyclopentadiene, 1,4-hexadiene,
dicyclooctadiene, methylnorbornane and 5-ethylidenenorbornane are preferably
used as the non-conjugated diene.

The ethylene-propylene copolymer rubber can be produced by conventional
methods, for example, by polymerizing the comonomers in the presence of a
catalyst composed of vanadium compound and an organoaluminum compound in a
hydrocarbon solvent(e.g., hexane, heptane ). As the vanadium compound, vanadium
oxytrichloride, vadadium tetrachloride or vanadates, and as the organoaluminum
compound, ethylaluminium sesquichloride or diethylaluminium chloride may be
used. '



used as the non-conjugated diene. The ethyl ene-propyl ene copol yner rubber
can be produced by conventional nethods, for exanple, by pelsgh®ReisgBag Rehsced
conononers in the presence of a catal yst conposed of vanadi d
an organoal um num conpound in a hydrocarbon sol vent(e. g., Hw;‘mwm!m e
). As the vanadi um conpound, vanadi um oxytrichloride, vadad

tetrachl ori de or vanadates, and as the organoal um num conpound, :
et-hyl al um ni um sesqui chl ori de or dieth§d al um ni um chl ori de may be used.

- 6- compound may be al so used for producing the ethyl ene-propyl ene

copol yner compeuad mey hendlsprused for ipraduecingotheéthy kenerpnopydénet capolymer rubber

et hyl ene- propyl ene copol r rubber in the pol ypropyl ene resin conposition
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(© The hydroxyl 3;oup-conta|n|ng propyl ene ol i goner: The hydroxyl

gr oup- cont kdyer rof thearegiregempositgonrand/0r0)i ts molted rart icle pfethenpresententi on is an
ol i goner whi ch conprises a | ow nol ecul ar wei ght pol ypropyl ene havi ng
hydr oxyl gtHB¥@BEONSai d pol ypropyl-ene is preferably sel ected from

cont ai i ng- 0, sTecanetdy Bt fE BB EEoaPh{she Rabe e rbBEt RTE BRLAHRE 165 .o
carbon at "B GofyftfRition used in the present invention is 5 to 40 % by weight,
preferably 10 to 35 % by weight. VWhen said amount is less than 5 % by weight, it
causes the decreases of the impact strength at low temperature and the adhesion
of paint-coated layer of the resulting molded article. When said amount is more

than 40 % by weight, it causes the decreases of the appearance, especially by
generating flow mark. the stiffness and the heat resistance.

(C) The hydroxyl group-containing propylene oligomer:

The hydroxyl group-containing propylene oligomer (C) used in the present
invention is an oligomer which comprises a low molecular weight polypropylene
having hydroxyl groups. Said polypropylene is preferably selected from
homopolypropylene resin, propylene-a-olefin random copolymer resin containing
0.5 to 8 % by weight of ethylene or a-olefin having 4 to 6 carbon atoms and the
propylene-ethylene block copolymer resin above-mentioned.

An example of said propylene oligomer is a low molecular weight
polypropylene to which hydroxyl-containing group is grafted.

Such hydroxyl group—contgining propylene oligomer may be prepared by the
known methods (e.g.. the Japanese Unexamined Patent Publication Nos. Sho
61/113675, | Sho 50/160394 and Shq 56/&8493)._ __



propyl ene-et hyl ene bl ock copol yner resin above-nmentioned. An exanple of
sai d propylene oligoner is a | ow nol ecul ar wei ght pol ypropyl ene to which
hydrozyl - containing group is grafted. Such hydroxyl group-containing
propyl ene ol'i gomer may be prepared by the known nmethods (e.g., the Japanese
Unexam ned Patent Publication Nos. Sho 61/113675. Sho 50/ 160394 and Sho
56/ 88403) . -7- A preferred hydroxyl group-containing propylene oligoner
i s-one which has a nunber average nole@ukar wei ght (Mi) of 2000 to 20000,
nore preferably 2500 to 15000, and having a hydroxyl value of 10 to 80,
more pr ef er abl VA 3fefer@Dhydbus] drofs-eiithiting pRofy08ie ) [aBRr IO B Aeh has a
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it causes th %&ﬁéxeﬁgg@g mmm“”?ﬁ%’ﬁ%f%@ft | ow tenperature. (D) The

i norgani c fiFIer: The 1 norganic fi in the present invention
i ncludes talc, fheamomblofathiecydtexyl group-comtaiaiig peopylenkaoligomes Uhf thee,

magnesi um car bonate, clay, alumna, silica, calciumsulfate, carbon fiber
gl ass fi ber poliprenyleneoresin composition used in the present invention is 1 to 15 % by
weight, preferably 1 to 12% by weight, more preferably 3 to 12 % by weight.
When said amount is less than 1 % by weight, it causes the decreases of the
adhesion of paint-coated laver of the resulting molded article. When said amount
is more than 15 % by weight, it causes the decreases of the impact strength at

low temperature.

(D) The inorganic filler:

The inorganic filler (D) used in the present invention includes talc, mica,
wollastonite, calcium carbonate, barium sulfate, magnesium carbonate, clay,
alumina, silica, calcium sulfate, carbon fiber, glass fiber, metal fiber,
silica sand, silica stone, carbon black, titanium oxide, magnesium hydroxide,
zeolite, molybdenum diatomaceous earth, sericite. Shirasu, calcium hydroxide,
potassium sulfite, sodium sulfate, bentonite and graphite.

Among these inorganic filler, talc having an average particle diameter of 3
um or less is desirable in view of its improving effects on the stiffness,
impact strength at a low-temperature and appearance of the molded article.

The amount of the inorganic filler in the polypropylene resin composition
used in the present invention is 2 to 30 % by weight, preferably 2 to 25 % by
weight. When said amount is _Iess than 2 § by weight, it causes the decreases of



silica sand, silica stone, carbon black, titanium oxide, nmagnesium

hydr oxi de, zeolite, nolybdenum diatomaceous earth, sericite, Shirasu,

cal ci um hydr oxi de, potassiumsulfite, sodiumsulfate, bentonite and
graphite. Anmong these inorganic filler, talc having an average particle
diameterof 3 [err] mor less is desirable in view of its inproving effects
on the stiffness, inpact strength at a | owtenperature and appearance of
the nolded article. The amobunt of the 8norganic filler in the polypropylene
resin conposition used in the present invention is 2 to 30 % by wei ght,
preferabl y thetstiffness Byd the Heat reshstanesmonfl therresul ting molded artiole Whieby

wei ght it causes the decr he stiffness and the heat
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30 % by wei ecreases of the inpact strength and the
appear ance.&(@tﬁﬁg&%ﬁ?@pégg‘f% ves: The pol ypropyl ene resin conposition of
the present invention may be contai ned suitable anmounts of conventi onal
additives or auxiliaries except for those basic conponents (A to (D), as
far as the @rmsahaf atldi¢iyesesent invention is attained. They include, for

exanpl e, artToxtadant, OV ITgnht absorber, slip agent, pignment, antistatic
agent, copper dhaqolyeropilend resie comnositiantof tinmresemtzmmwa@mmy beoan ng
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I nventi on.
invention is attained.

They include. for exapmle, antioxidant, UV light absorber, slip agent,
pigment, antistatic agent, copper deactivator, flame retardant. neutralizing
agent, foaming agent. plasticizer, and nucleating agent.

(F) Melt-kneading and Molding:
The polypropylene resin composition of the present invention may be

prepared by known methods usually used in the field of the present invention.

For exapmle, the solutions of the above-mentioned components are mixed
together and then the solvents are evaporated or precipitate the composition in
other solutions.

However, melt-kneading is preferable from the industrial view point. Melt-
kneading may be accomplished with a Banbury mixer, single-screw or twin-screw
extruder, roll, or kneader at a temperature of 160 to 260°C for 1 to 20 min.

[t is preferable that the mixing of the components is preceded by uniform
mixing of each of the components, which may be either powder or pellets. with a
tumbler or Henschel mixer. However, this preliminary mixing step may be omitt ed,
and each of the components may directly be fed to a melt-kneading apparatus.

. The thus obtained resin composition is then molded by injection molding.



For exanple, the solutions of the above-nentioned conponents are m xed
together and then the solvents are evaporated or precipitate the
conposition in other solutions. However, nelt-kneading is preferable from
the industrial view point. Melt- kneading may be acconplished with a
Banbury mixer, single-screw or twin-screw extruder, roll, or kneader at a
tenperature of 160 to [err] for 1 to 20 mn. It is preferable that the

m xi ng of the conponents is preceded by uni form m xi ng of each of the
conponents, which may be either powder or pellets, with a tunbler or
Henschel m xer. However, this reI|n1narﬁﬁn1X|ng step may be omtted, and
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t he present aptyeleki on, the nmethod for surface treating t he pol ypropyl ene
resin conposition nolded article is conducted by irradiating said surface
with the ultraviolet light. The light irradiating the surface of the nolded
article is t&s y irav ol et 8$t having an irradiation wavel ength of 300 nm
or |ess, Yr23Ge; ﬁﬁﬁnﬂg&ﬂ (eint3CMbINg: 1 ght having an irradiation

wavel engt n of 250 D ARSert SRR frac method for surface treating the polypropylene

resin composition molded article is conducted by irradiating said surface with
the ultraviolet light.

The light irradiating the surface of the molded article is the ultraviolet
light having an irradiation wavelength of 300 nm or less, and in particular an
ultraviolet light having an irradiation wavelength of 254 nm and 185 mm as the
main active wavelengths, and the intensity thereof is preferably strong.

As a lamp for ultraviolet light irradiation. a low-mercury vapor pressure
lamp made by synthetic quartz is preferable.

In the present invention, before irradiating the surface of the
polypropylene resin composition molded article with the ultraviolet light, it
is not necessary that said surface is treated by a solvent., however, degreasing
may be applied to the surface as well known.

As a solvent for degreasing the surface of the polypropylene resin
composition molded article, water, an aqueous solution of an alkali and alcohol,
such as ethanol and isopropylalcohol, are included.

As a method for contacting the surface of the polypropylene resin
composition molded article with the solvent, a method of coating, wiping,
dipping or spraying may be employed. Also. a method of power washing an aqueous
solution of an acid or an alkali may be employed. "



mai n active wavel engths, and the intensity thereof is preferably strong. As
a lanp for ultraviolet light irradiation, a |ow nmercury vapor pressure |anp
made by synthetic quartz is preferable. In the present invention, before
irradiating the surface of the pol ypropyl ene resin conposition nol ded
article with the ultraviolet light, it is not necessary that said surface
Is treated by a solvent, however, degreasing nay be applied to the surface
as well known. As a solvent for degrd@s+ng the surface of the polypropyl ene
resin conposition nolded article, water, an aqueous sol ution of an al kal
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i nvention material.
Preferred examples of the coating material used in the present invention
include the melamine coating material and the urethane coating material.

The melamine coating material is preferably a cure type of melamine
coating material, and it includes, for example, polyester-melamine coating
mterial, which is elastic and generally used for bumper.

As the urethane coating material, a coating material having an urethane
structure, such as acrylic-urethane coating material, polyester-urethane
coating material and one-component type of urethane coating material., may be

included.

EXAMPLE
The present invention will be described in more detail with reference to
the following Examples. which are not intended to restrict the scope of the

invention.

Evaluation of Paint-coatability (Initial adhesion)

In the Examples and Comparative Examples, the initial adhesion of paint-
coated layer formed on the resin composition molded article was evaluated in
the following manner unless -'o'the'r_wis,e_: is indicated:



i ncl ude the nel anine coating material and the urethane coating material.
The nmelam ne coating material is preferably a cure type of nelam ne coating
material, and it includes, for exanple, polyester-nelamne coating
material, which is elastic and generally used for bunper. As the urethane
coatingmaterial, a coating material having an urethane structure, such as
acrylic-urethane coating material, polyester-urethane coating material and
one- conponent type of urethane coati-nggynmaterial. nmay be included. EXAVPLE
The present invention will be described in nore detail with reference to

the Tol | owi ng Thealod €9 br0) saares Geich 2 inf T mio wereSTornad of o e of (he

I nvention. Evaluation of Paint-coatability (Initial adhesion) In the

Exanpl es aoeatebripyeraol \the Spenimeneby cutténg with alrazarhefs pisceadf plasbic coat ed
| ayer fornmed on the rgsin ¢o sition nolded article é?s eval uated ip the

fol | owi ng AeNeREYe tARC'S Wt heMifige Cellophage ctape ganufactured by dlichidamLo.0ltd.
squares (o Tt B 50Ss BT A Ge0R e ARRLEE e
over the s JhSPaReS 1o R (BHR LAlE o SE1A 0N o AR syecineh the dnttial SO0 125
remai ni ng Qiigisbe thé padist-coated YyePrwas 9akAed men, the initial adhesion of
the paint-coated | ayer was eval uated. Exanple 1 The 57 parts by wei ght of
t he propyl ene-ethyl ene bl ock copol yner resin (A)
Example 1
The 57 parts by weight of the propylene-ethylene block copolymer resin (A)
containing 12 % by weight of an ethylen-propylene random copolymer unit (Al
having ethylene/propylene ratio of 28/72 and a crystalline homopropylene
polymer unit (A2) having an intrinsic viscosity (n) » of 1.02 dl/g the Q
value (weight average molecular weight Mw / number average molecular weight M
) measured by GPC of 3.4 and the content of xylene-soluble portion at 20°C of
0.9 % by weight, 25 parts by weight of the ethylene-propylene copolymer rubber
(B) having a propylene content of 27 wi¥% and a Mooney viscosity measured at
100°C (LL1+4 100 °C) of 52, 10 parts by weight of the hydroxyl group-containing
propylene oligomer (C) having a molecular weight of 4000 and a hydroxyl value
of 50 [Youmex (Trade name) 1210 manufactured by Sanyo Chemical Industries.
Ltd. ] and 8 parts by weight of talc (D) having an average particle diameter of 2
um were uniformly mixed with a Henschel mixer, and then melt-kneaded at 220°C
by using the continuous twin-screw melt-kneader (TEX 44SS; model 30BW-2V,
manufactured by Japan Steel Works, Ltd.) to obtain the pellets of the resin
composition of the present invention.
The resulting pellets were injection-molded at 220 °C by using the
injection molding machine, "Neomat 515/150" manufactured by Sumitomo Heavy
Industries. Ltd., into a flat plate (100X 400X 3 mm in thickness) for the



-containing 12 % by wei ght of an ethyl en-propyl ene random copol yner unit
(A1) having ethyl ene/ propylene ratio of 28/ 72 and a crystalline

honopr opyl ene polyner unit (A2) having an intrinsic viscosity [err] of 1.02
dl /g, the Q value (weight average nol ecul ar wei ght Mv / nunber average

nol ecul ar weight M N ) neasured by GPC of 3.4 and the content of

xyl ene-sol ubl e portion at [err] of 0.9 % by weight, 25 parts by wei ght of
t hre et hyl ene- propyl ene copol yner rubbdl {B) having a propyl ene content of
27 wt % and a Mooney viscosity neasured at [err] of 52, 10 parts by wei ght
of the hydrevajtatjomop-pasni-edatabidityr opyl ene ol i gomer (C) having a nol ecul ar
wei' ght of 4000 and a ﬂégrﬁégl val ue of 50 [Younmex (Trade nane) 1210
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400x 3 mMmin thickness) for the - 12 - evaluation of paint-coatability.
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acrylic-urethane coating material R271 manufactured by Nippon Bee Chemical Co.,
Ltd.. said paint-coated plate was dried by baking at 90 °C for 30 min.. and then
initial adhesion of the paint-coated plate was measured. |
The results are shown in Table 1.

Comparative Example 1

By following the same procedure as in Example 1. except that the
irradiation of the ultraviolet light was not applied, the initial adhesion of
the paint—cbated plate was measured. The results are shown in Table 1.

Comparative Example 2

By following the same procedure as in Example 1, except that the amount of
the crystalline propylene-ethylene block copolymer resin (A) was changed to 67
parts by weight and the hydroxyl group-containing propylene oligomer (C) was
not used. the initial adhesion of the paint-coated plate was measured. The
results are shown in Table 1.

Example 2



wavel engt hs of 254 nmand 185 nmas the mn active wavelengths in an air
at nosphere for 60 seconds whil e keeping the distance between the |ight
source and the surface of the flat plate at about 15 cm Then. after spray
pai nt-coating said surface of the flat plate with an acrylic-urethane
coating material R271 manufactured by N ppon Bee Chemical Co., Ltd.. said
pai nt-coated plate was dried by baking at 90 [err] for 30 min.. and then
imtial adhesion of the paint-coated pBate was neasured. The results are
shown in Table 1. Conparative Exanple 1 By foll ow ng the sane procedure as
in Exanple 1. except that the irradiation of the ultraviolet |ight was not
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results are(®hawhtile Mbiere thargedtn!4d garts by wedght, 6 farits dvi mdgtithejsame
procedure as in Exanple 1. except that the amounts of the crystalline
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copol ymer rubber, (B),,the hydroxyl group-containing propylene oligoner (C
and talc (Dﬁhmmgﬁm@eﬁat%mmwm@ eviesulis aresshgme 48 Tahleabi ght, 10

Comparative Example 3

By following the same procedure as in Example 2, except that the
irradiation of the ultraviolet light was not applied, the initial adhesion of
the paint-coated plate was measured. The results are shown in Table 1.

Comparative Example 4

By following the same procedure as in Example 2, except that the amount of
the crystalline propylene-ethylene block copolymer resin (A) was changed to 50
parts by weight and the hydroxyl group-containing propylene oligomer (0 was
not used, the initial adhesion of the paint-coated plate was measured. The
results are shown in Table 1.

EFFECT OF THE INVENTION
As decribed above, according to the present invention, the methods for
surface treating and paint-coating the polypropylene resin composition molded

article, which gives excellent paint-coatability and adhesion property of said
molded article, and the paint-coated article obtained by said methed for paint-
coating my be provided. Said paint-coated article is useful and suited
especially for automotive exterior parts such as a bumper and an instrument
panel. B



parts by weight and 25 parts by weight, respectively, the initial adhesion
of the paint-coated plate was neasured. The results are shown in Tabl e 1.
Conparative Exanple 3 By followi ng the same procedure as in Exanple 2
except that ‘the irradiation of the ultraviolet |ight was not applied, the
initial 'adhesion of the paint-coated plate was neasured. The results are
shown in Table 1. Conparative Exanple 4 By follow ng the sane procedure as
i - Exanpl e 2, except that the anmount-di4 the crystalline propyl ene-ethyl ene
bl ock copolynmer resin (A was changﬁg]to 50 parts by weight and the

hydr oxyl group-containi ng propyl ene lﬁg mer (C) was not used, the initial
adhesi on of the paint-coated plate was neasured. The results are shown in
Tabl e 1. EFFECT OF THE | NVENTI ON As decri bed above, according to the
present invention, the nethods for surface treating and paint-coating the
pol ypropyl ene resin conposition nolded article, which gives excellent
paint-coatability and adhegj r of said | de i1gle, and the
pai nt-coated article obtaiﬁ@@ﬁfg'@ggﬁ&%éthod forﬁggﬁﬁﬁﬁﬁé%gﬁkﬁg may be
provided. Said paint-coated article is useful and suited especially for
autonotive exterior parts such as a bunper and an instrunent panel. - 14

- Table 1 Surface treat ”E”tlrradiation oiPﬂVm - coat aPlililtii&Y a'dhéﬁ%hati on of WV
Initial adhesion

(%)
Example 1 Treated 100
Comparative
Example 1 None 0
Comparative
Example 2 Treated 0
Example 2 Treated 100
Comparative
Example 3 None 0
Comparative

Example 4 Treated 0




(%9 Exanple 1 _ Treat ed 1 (‘ro ConparatTve

Exanmple 1 None '
2 Tr eat ed 0 Exanpl e 2 Wﬂ“"ﬂ“‘l m il
1 0 0 Conpédrative Exanple 3 None

Conpar ati ve Exanple 4 Tr eat ed

IS CLAIMED IS: 1. A nethod for surface treating a pol ypropyl ene reS| n
cenposition nolded article. which confd6ises irradiating a nolded article
with ultraviolet |ight having an irradiati on wavel ength of 300 nm or |ess.
said nol dé‘ﬂA’brI&GLAB%BeiSng obt ai ned from a pol ypropyl ene resin conposition

whi ch conpri ses: é@ 15-92 % by weight of a crystalline praopyl ene-ethyl ene
bl ock copdkymérmethed for supface 40%%1'@3- el xprepydenearesin sommosttion gpldedne
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conposi ti %tafﬁ@ﬂcf?éin ﬁfﬁdl%x‘@pﬂ%ﬁ@ﬁré‘sm%dnﬁos‘itﬁ:hmhleh “ofpreded: t he crystalline
propyl ene-et hyl ene b

@ 15-92 % by we1ght of a crystallme propylene-ethylene block copolymer

resin,

(B) 5-40 % by weight of an ethylene-propylene copolymer rubber,

© 1-15 % by weight of a hydroxyl group-containing propylgne oligomer, and

(D) 2-30 % by weight of an inorganic filler.

2. A method for surface treating a polypropylene resin composition molded
article according to claim 1. wherein the crystalline propylene-ethylene block
copolymer resin (A) is a propylene-ethylene block copolymer resin containing 5
to 20 % by weight of an ethylen-propylene random copolymer unit (Al) having
ethylene/propylene ratio of 20/80 to 60/40 and 95 to 80 % by weight of a
crystalline homopropylene polymer unit (A2) having an intrinsic viscosity

(n]) e measured with tetralin solution at 135°C of 0.8 to 2.0 dl/g. the Q value
(weight average molecular weight /number average molecular weight) measured by
GPC of 3.0 to 5.0 and the content of xylene-soluble portion at 20 °C of 1.5 % by
weight or less.

3. A method for surface treating a polypropylene resin composition molded
article according to claim 1, wherein the ethylene-propylene copolymer rubber
(B) is an ethylene-propylene random copolymer rubber which contains 20 to 75 %
by weight of propylene and which has a Mooney viscosity QfL,.. 100 °C) of 10 to
- 100,
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copolynmer resin (A) is a propyl ene-ethyl ene bl ock copor;\\‘“FEETﬁ“‘-~\‘\\

containing 5 to 20 % by wei ght of an ethylen-propylene{r%E@

unit. (A) having ethylene/propylene ratio of 20/80 to 60 M}MWM’I%
by wei ght of a crystalline honopropyl ene polymer unit (A2) havi'hg*ans '«
intrinsic viscosity [err] neasured with tetralin solution at [err] of 0.8
to 2.0 dl/g the Q value (weight average nol ecul ar wei ght nunber average
not ecul ar wei ght) neasured by GPC of -3160-to 5.0 and the content of

xyl ene-sol uble portion at 20 C of 1.5 % by weight or less. 3. A et hod
for surface treating a pol ypropyl ene resin conposition nolded article

accordi ng t4 clAamethdd fohsurface ttheatidgha |pelypropydene pesin compusy tivn molddder ( B)

is an ethyl ene-propyl ene random copol ymer rubber which contains 20 to 75 %

by wei ght drtpelepacerkingia clain b ein the hedroxy lsgrauptopniadning priopyieneo 100.
-16 - 4. et hod, f f treati , ' it
ol ded ar t i QLEE QG 0RA & ME Syermas mpfsas B eidtl 50 SDEL S0 Z0BmEcE At ai ni g

propyl ene ' r nber average nol ecul ar wei ght of 2000 to
20000 and 3”@&%&@%@4&%8f3g @%Q#O to 80. 5. A nmethod for surface treating

a pol ypropyl ene resin conposition nolded article according to claim1,
wherein the inorganic filler (D) is a nenber selected fromthe group

consi sitng Rf thamkethodifon surface dstating & pobyprosvlene: eedinruigosi bioni mlded| f at e,
magnesi um carbonate, c¢lay, alumna, silica, calciumsulfate, carbon fiber,
gl ass fi berartigheatceordiag tostlpimd gherein dhe iisereaniontillem(Bois il member ti t ani um
oxi de, mgnseeﬁ'eéjt@dhf\f% Yie %?Oungo%lsisti?ng HP ltXP?eurﬁlégj wollastonite, calcium

carbonate, barium sulfate, magnesium carbonate, clay, alumina, silica, calcium

sulfate, carbon fiber, glass fiber, metal fiber, silica sand, silica stone,

carbon black, titanium oxide, magnesium hydroxide, zeolite, molybdenum

diatomaceous earth, sericite, Shirasu, calcium hydroxide, potassium sulfite,

sodium sulfate, bentonite and graphite.

6. A method for surface treating a polypropylene resin composition molded
article according to claim 1, wherein the inorganic filler (D) is talc having an
average particle diameter of 3 um or less.

7. A method for paint-coating a polypropylene resin composition molded article,
which comprises irradiating a molded article with ultraviolet light having an
irradiation wavelength of 300 nm or less and coating the irradiated surface with
a paint, said molded article being obtained from a polypropylene resin
composition which comprises:

(A) 15-92 % by weight of a crystalline propylene-ethylene block copolymer

resin,

(B) 5-40 % by weight of an ethylene-propylene copolymer rubber,



di at omraceous earth, sericite, Shirasu, calcium hydrOX| de pot assi um
sulfite, sodiumsulfate, bentonite and graphite. 6. rrﬁ“ma lw“gﬁml H‘“a
treating a pol ypropyl ene resin conposition nol ded article

claim1, wherein the inorganic filler (D) is talc having an avertage -
partlcle dianeter of 3 [err] or less. 7. A nmethod for paint-coating a

pol ypropyl ene resin conposition nolded article, which conprises irradiating

a ol ded article W|th ultraviolet I|ight7 having an irradiation wavel ength of

300 nmor | { [ d nol ded
article belcﬁzqo t ai negéltgﬂgr%tf?% ygﬂogﬁﬁ %H{afé@lﬁ %om tB|P'E(§ﬁhe\/\,1’1Sﬁ!‘rﬁ1
conprises: (DA2-3G%Y Weight wéi ghinopgandc Fiyidral | i ne propyl ene- et hyl ene bl ock

copol ynmer resin, (B) 5-40 % by weight of an ethyl ene-propyl ene copol yner
r ubber, -17 - (O 1-15 % by -wei ght of a hydroxyl group-containing

propylene al i goner d % by weig of ap inorganic fjller. A
met hod for ai tmﬂb‘%f?%ﬁ’% “pto‘l'-o?‘glrll@p@lp@h'@m@ §08 &Hbsgwpg A0l @ kisd 3é'|’t1¢1@| e
according t , ne e bl ock
copol yner RCAEd cLIF e wlorelf 466 ERitalling o PRy b e
cont ai ni ng 2"'&0 y t r
unit (Al) hcggél et%/ Pe(rﬁgl/eifg p&?@%g&r_gﬂ?#[%?b l%lfggﬂq?glﬁé‘oﬁgg@ @a’g@%o 80 %
by wei ght ofp 20 %rb’ysmlght né dnoermvtenppﬂopﬁl@n@?hmrcomiyﬁler( it Y imagimn
(0 2|0 dl Jashylone ACORPRR rEEG6) QfnEL/80 o DgAA0ToRG: i ta B0k by e ghtuober aver ag
to 2. 0 dl/ [ r | u r average
| | .
ot ecutar We' gtaﬂmrgehomopropvleﬁe polymer unit (A2) having an intrinsic viscosity
(n) » measured with tetralin solution at 135°C of 0.8 to 2.0 dl/g, the Q value
(weight average molecular weight /number average molecular weight) measured by
GPC of 3.0 to 5.0 and the content of xylene-soluble portion at 20 °C of 1.5 % by
weight or less.

9. A method for paint-coating a polypropylene resin composition molded article
according to claim 7, wherein the ethylene-propylene copolymer rubber (B) is an
ethylene-propylene random copolymer rubber which contains 20 to 75 % by weight
of propylene and which has a Mooney viscosity ML+« 100°C) of 10 to 100.

10. A method for paint-coating a polypropylene resin composition molded article
according to claim 7, wherein the hydroxyl group-containing propylene oligomer

(C) has a number average molecular weight of 2000 to 20000 and a hydroxyl value
of 10 to 80.

11. A method for paint-coating a polypropylene resin composition molded article
~according to claim 7, wherein the inorganic filler (D) is a member selected
from the group consisitng of talc, mica, wollastonite, calcium carbonate,



GPC of 3.0 to 5.0 and the content of xylene-soluble pOrt?i on at ZOﬁ'i
M

1.5 %by weight or less. 9. A method for paint-coating i | iliibﬁlcifll

resin conposition nolded article according to claim?7, whelk i) D A
et hyl ene- propyl ene copol yner rubber (B) is an ethyl ene-propyl éne random
copol ynmer rubber which contains 20 to 75 % by wei ght of propyl ene and which
has a Mooney viscosity [err] of 10 to 100. 10. A nethod for paint-coating a
potypropyl ene resin conposition nol dedigarticle according to claim?7,
wherein the hydroxyl group-containing propyl ene oligoner (C has a nunber
aver age nobarium 3ulfabe,gmagnesiunC@apbonate00ay, @idniaa.hgilicayicalcilmesubfated to 80.
11.- A nethod for .ﬁ)ai nt -cog;gi ng a pol ypropyl ene resin _conposition nolded
article acearben dibere Hass kiber. watalefibernsilicarsgadi sikica iséene; myarben hlasknber

selected fromihe group consisitng.of talc, m wol | onite, calcium
car bonat e, {ﬁaﬂlml@ade'b&g“ﬁﬁ@ﬁlyfiﬁq?‘é&-nﬁ%ﬂlégﬁ' dmiglmema@, OACEQUS eATtRi na
silica, calci. SUud, , . ' i X fi silica
sand, silitel lﬁi%néghlﬁéﬁb&%ﬁ%ﬁﬁ?vwﬁeanﬁ}ﬁ?%&Qﬁlﬁagﬁéﬁmrﬁhﬁﬁ}%xi de,
zeolite, InatigpBaCceous earth, sericite, Shirasu, calcium

hydr oxi de@%‘%@g@gmggﬁ???’g, sodium sul fate, bentonite and graphite. 12. A
nmet hod for paint-coating a pol ypropylene resin conposition nolded article

according to claim7, wherein the inorganic filler (D) is talc having an
aver age pall.i cA eethodnfarepaint-cealiing a] padypropykene rasinacomposiddion melded article

pai nt-coating a, pol yprqpyl ene resi.n conposi t], ded artjcle according to
claim7, M@%&Wﬁt%c&dﬁni ‘H’@Y%\mnﬁlealﬂoggmuéafﬂf&é”@htﬁr iglc Baving an
average particle diameter of 3 um or less.

13. A method for paint-coating a polypropylene resin composition molded article
according to claim 7, wherein the paint is a melamine coating material or an
urethane coating material.

14. A paint-coated article obtained by a method for paint-coating a
polypropylene resin composition molded article, which comprises irradiating a
molded article with ultraviolet light having an irradiation wavelength of 300
nm or less and coating the irradiated surface with a paint, said molded article
being obtained from a polypropylene resin composition which comprises:

(A) 15-92 % by weight of a crystalline propylene-ethylene block copolymer
resin,

(B) 5-40 % by weight of an ethylene-propylene copolymer rubber,

(© 1-15 % by weight of a hydroxyl group-containing propylene oligomer, and

(M 2-30 % by weight of an inorganic filler.

15. A paint-coated article according to claim 14, wherein the crystalline
- propylene-ethylene block copolymer resin (A) is a propylene-ethylene block



uret hane coating material. 14. A paint-coated article obt armm_
for paint-coating a polypropyl ene resin conposition nolded ayfje u‘m“lm”“‘ .
conprises irradiating a nolded article with ultraviol et Iigﬁ“‘m m

irradi ati on"wavel ength of 300 nmor |ess and coating the irradi at ed stirféce’
with a paint, said nolded article being obtained froma pol ypropyl ene resin

conposition which conprises: (A 15-92 % by weight of a crystalline
propyl ene- et hyl ene bl ock copol ymer reslions (B) 5-40 % by wei ght of an
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[err] of 1.3:%o%y ofel.gt% bPrweigﬁ%%r [Rs. A paint-coated article according to

claim 14, wherein the ethylene- propyl ene copolynmer rubber (B) is an

et hyl ene- propyl ene random copol yner rubber which contains 20 to 75 % by

wei ght of propylene and which has a NMboney = .
16. ~ A paint-coated article according to claim 14, wherein the ethylene-

propylene copolymer rubber (B) is an ethylene-propylene random copolymer rubber
which contains 20 to 75 % by weight of propylene and which has a Mooney
viscosity (MLy+q 100°C) of 10 to 100.

17. A paint-coated article according to claim 14, wherein the hydroxyl group-
containing propylene oligomer (C) has a number average molecular weight of 2000
to 20000 and a hydroxyl value of 10 to 80.

18. A paint-coated article according to claim 14, wherein the inorganic filler
(D) is a member selected from the group consisitng of talc, mica, wollastonite,
calcium carbonate, barium sulfate, magnesium carbonate, clay, alumina. silica.
calcium sulfate, carbon fiber, glass fiber, metal fiber, silica sand, silica
stone, carbon black, titanium oxide, magnesium hydroxide, zeolite, molybdenum.
diatomaceous earth, sericite, Shirasu, calcium hydroxide, potassium sulfite,
sodium sulfate, bentonite and graphite.

19. A paint-coated article according to claim 14, wherein the inorganic filler
(D) is talc having an average particle diameter of 3 um or less.



viscosity [err]of 10 to 100. 17. A pai nt-coated article accordinmg to craim

14, wherein the hydroxyl gr-oup- containing propylene oligo
nunber average nol ecul ar wei ght of 2000 to 20000 and a hy\(ﬁmmmﬂmglﬂulw
to 80. 18. A paint-coated article according to claim 14, et n a s
inorganic filler (D) is a nmenber selected fromthe group consisitng of
talc, mca, wollastonite, calciumcarbonate, barium sulfate, nmagnesi um
carbonate, clay, alumna, silica, calc?oum sulfate, carbon fiber, glass
fiber, nmetal fiber, silica sand, silica stone, carbon black, titanium

oxi de, nmagnesi um hydroxi de, zeolite, nolybdenum di atomaceous earth,
sericite, Shirasu, calcium hydroxide, potassiumsulfite, sodiumsulfate,
bentonite and graphite. 19. A paint-coated article according to claim 14,
wher ei n t he noAgraint-coatied artic accoriimigctdeldinddarwhersinathe paint iisla
dianeter of 3 [err] or less., -20- 20. A paint-coated article according
to clai m 14 melgninecrating matarial oran usethars peativgamiegiataterial or an

uret hane coating material.



