16 MAR 2006 1 DESCRI PTI ON POLYPROPYLENE RESI N PRE- EXPANDED PARTI CLE AND

| N MOLD EXPANDED ARTI CLE THERECF 5 TECHNI CAL FI ELD The present invention
relates to a pol ypropyl ene resin pre-expanded particle and ggMARPOHE
expanded article thereof. More specifically, the present invention relates
to a pol ypropyl ene 10 resin pre-expanded garticle whi ch can suitably be used
for preparing an in-nold expanded article of polypropylene resin used in
cushi oni ng packagi ng materi al, returnable containers, insulating material
or bunper core of an autonvobile, @ﬂ% qqtgyexpanded article made of
the particles. 15 BACKGROUND ART Conve |onaIIy, a method of preparing
pre-expanded particles by dispersing pol ypropylene resin particles in an
aqueous di spersion nmediumalong with a foam ng agent, raising the 20

tenperaturep tmpgq?ﬁ’,g?emﬁE%ES?Naﬁﬁﬁ %B ﬁ @ﬂéct&m PRI be t he

f oam ng agen N resin pa hargi ng in o | ow

pressure atnosphere, is kno?)f Eﬁ%ﬂi p&#@i fﬂggg—\re}%? ggent, di scl osed are

t he net hods of using a volatil'e organic oam ng such as propane or
but ane (JP-B-56-1344) and using 25 inorganic gas such as carbon di oxi de,
nitrogen and air (JP-B-4-64332, JP-B-4-64334). However, volatile organic

foam ng agents are expensive and ’%ﬁ)d\‘ﬁ‘ﬁlégﬁﬁﬁELD

The present invention relates to a polypropylene resin
pre-expanded particle and an in-mold expanded article thereof. -
More specifically, the present invention relates to a polypropylene

10 resin pre-expanded particle which can suitably be used for preparing
an in-mold expanded article of polypropylene resin used in
cushioning packaging material, returnable containers, insulating
material or bumper core of an automobile, and an in-mold expanded
article made of the particles.

15

BACKGROUND ART

Conventionally, a method of preparing pre-expanded
particles by dispersing polypropylene resin particles in an aqueous
dispersion medium along with a foaming agent, raising the

20 temperature, making the pressure and temperature constant to
impregnate the foaming agent in polyolefin resin particles and then
discharging into low pressure atmosphere, is known. Regarding the
foaming agent, disclosed are the methods of using a volatile organic
foaming agent such as propane or butane (JP-B-56-1344) and using

25 inorganic gas such as carbon dioxide, nitrogen and air (JP-B-4-64332,
JP-B-4-64334).

However, volatile organic foaming agents are expensive and



so costs will rise. Also, volatile organic foam ng agents such as propane
and butane have the effect of plasticizing polyolefin resin and though high
expansion ratio can be obtained, due to the plasticizing ef{igsMar0pse are
probl ens such as difficulty in controlling the 5 expansion ratio and crystal
structure of the pre-expanded particle. Wen using inorganic gas such as
carbon dioxide, nitrogen and air, becaus@ the inorganic gas is difficult to
be inpregnated into the polyolefin resin, usually inpregnation nust be
conducted at a high pressure of approximately 3 to 6 MPa. As a result, the
10 i npr egnasPn§owdsseillf visei nphtgmhavplatilehergaant nipaageng ageots hwuch as

pol yol efin resin nust have high pressure resistant properties and so there
i s the problpropsinhagd patanethaooths effast af mplastidizing pelyodefinaldsyn and
preparing polyolefin resin pre-expanded particles which can suitably be
used for prépanighyhagh dfpansivo datwpeadenk abthched adlies v the tplastadigivg

probl ens, a nethod of using the water used for the dispersion nediumas a

f oam ng agerffediasthesn soggpstbtbmA mseidindasisdiffiordter ias carftoaliimg &lgent
whi ch has been suggested is the nethod of preparing crystalline polyolefin

pol ynmer 520 expzansiet paticiaxi@srywhakbtoortmre sesthik ppersxpandeyspattiche
pol yol efin polymer particles containing 10 to 70 % by wei ght of an inorganic
filler into water whi®hedrsushegdnepganiogassdialmascar eabéokides seltrogen
i npregnating the water which is the dispersion nediumunder pressure which
i s higher thad taie, batanatddhevaporggniesgas és diffitelt2t tesipepsegnatéd)indo and
tenperature which is at nost the nelting point of the crystalline
pol yol ef i n pheypelyg@afii ceem, wsdalydmmpmgnatgoa mhigh ber essidecteange ahi ch
is under the tenperature conditions in 16 MAR 2006 3 which crystallization
of the pol yieghpgptdssies pfogpesoesmadety theto 6 MPa. As a result, the
10 impregnating vessel for impregnating the foaming agent into the
polyolefin resin must have high pressure resistant properties and so
there is the problem of high facility costs.
As a method for economically preparing polyolefin resin
pre-expanded particles which can suitably be used for preparing an
15 in-mold expanded article and solves the above problems, a method of
using the water used for the dispersion medium as a foaming agent
has been suggested.
A method using water as a foaming agent which has been
suggested is the method of preparing crystalline polyolefin polymer
20 expanded particles, which comprises dispersing crystalline polyolefin
polymer particles containing 10 to 70 % by weight of an inorganic
filler into water which is the dispersion medium in a sealed vessel,
impregnating the water which is the dispersion medium under
pressure which is higher than the saturated vapor pressure of the
25 dispersion liquid and temperature which is at most the melting point

of the crystalline polyolefin polymer particles, while maintaining a

high pressure range which is under the temperature conditions in



di scharging the dispersion liquid in a |ow pressure range (JP-B-49- 2183).
However, because the pre-expanded particles obtained in this way contain a
great deal of inorganic filler, cell diameter is 5 extrenel yiSRBAR2000EN
cell ratio tends to becone high and fusion, surface appearance an&
mechani cal properties such as conpressive strength when nade into an

I n-nol d expanded article are not sufficignt. Another nethod which has been
suggested is the nmethod 10 of preparing propyl ene random copol yner resin
expanded particles which conprises dispersing propyl ene -ethylene random
copol yner mdsich paysiadliestmontdi tha@dyherl patiieye svprgipresfest hyldenrennt o
water in a sealed vessel, then introducing inorganic gas to make the
pressure widibchatgiergy eheedisgte rseas tlidaikigin 2 Gwhpat $grd eangeefiBatid-e
which 15 is between the nelting point of the copolynmer resin particles and
25C hi gher 2t1188). t hHowsdwdmgbpoanse atlte dirschrapgnnigd eardidper sbtaidddyund i n
a | ow pressure atnosphere (Japanese Patent No. 1880374). However, according
to this nethhis wayocdatairn a ngreegndeel voft invegenic Hilidr, teltpdimteter asd

hi gh pressure conditions nust be maintained for a 20 | ong period and
producti¥i t gxiteerely esmahyl, | openAtald, ratihe tehdst tat becomen highaaaidofusain,0 of

t he obtai ned pre-expanded particles is not of a satisfactory |evel. Another
met hod whi clsuréscdeppeuggest etdd mddieanieahqropertizse pachngs pmpressiver esin

pre- expanded particles, which conprises 25 dispersing polyolefin resin
particl es cettengingwery dmeale | irtopary ner-moll aexpandgéaniarticlel erei moat
water in a sealed vessel, then heating to at |east the softening
t enper at ur e soffficbent.esi n particles to nake water 16 MAR 2006 4 contai ni ng
pol yolefin resin particles, and then discharging the dispersion liquidin a
| ow pressure atnospheéimothar neathyr eviiiehAhas been suggested is the method
10 of preparing propylene random copolymer resin expanded particles
which comprises dispersing propylene-ethylene random copolymer
resin particles containing 1 to 12 % by weight of ethylene into water in
a sealed vessel, then introducing inorganic gas to make the pressure
within the vessel at least 5 kg/cm?®G, heating to a temperature which
15 is between the melting point of the copolymer resin particles and 25°C
higher than the melting point and discharging the dispersion liquid in
a low pressure atmosphere (Japanese Patent No. 1880374). However,
according to this method, in order to impregnate with water, high
temperature and high pressure conditions must be maintained for a
20 long period and productivity is extremely low. Also, the fluctuation
in expansion ratio of the obtained pre-expanded particles is not of a
satisfactory level.
Another method which has been suggested is the method
of preparing polyolefin resin pre-expanded particles, which comprises
25 dispersing polyolefin resin particles containing a hydrophilic polymer

and an inorganic filler into water in a sealed vessel, then heating to at

least the softening temperature of the resin particles to make water



R

838048, JP-A-10-306179, JP-A-11-106576). By this nmethod, polyolefin resin
pr e- expanded particles having a high expansion ratio 5 can be obtai ned under
| ow pressure in the vessel, conpared to the case of using iRgngaR fogas
such as carbon dioxide, nitrogen and air as a foam ng agent. In addition,
mai nt enance of high tenperature and high pressure for a long period is
unnecessary and econom cal production Lsgpassible. As for the obtained

pol yol efin resin pre 10 expanded particles, fluctuation in expansion ratio
and cell dianeter is small and also, fusion and surface appearance of the
in-mold  expsomtednangi glodyaledird avesiabl partilesyeand egedli dgsdhacginat i1re i n
expansion ratio and cell dianeter, the | evel of demand has becone hi gher

than in the giaplersickb licueid im a hew rmtdssdirefamepphieng (fod yrhaiple JTPSAM-
pre-expanded particles by using polyolefin resin particles containing a

hydrophi li c $38048; aifthAal(d-806ddit.c JPiAerl-a@bddong waBer thas trhethod,
di spersion nediumas a foam ng agent, cases in which fluctuation in
expansi on rpélyelefid reslih psheasrpendad paitiskisi shyirida higtebxphndéomidtiy e
arising 20 and further inprovenent is desired. When fluctuation in

expansi 0B ratdm he dmaapecd hhaderilswt peespuobliamlod vease tbumpaaid eo e
wei ght when nade into an in-nold expanded article. In recent years, quality

standar ds f atagy eduning itmrgabdc s suck sevarboandidxidel ddtrdgercahdlamn on
the man hour 25 for weight exam nation of the in-nold expanded articl e,

pr e- expandedas paféasling dgeyntg dmwaddditidd,unfdiatenanice eXpaghi twinpatiatutdan
in the past are in demand. 16 MAR 2006 5 In addition, further inprovenent
is in demandamd highugpreasiuoe fon £dbhgdpeariotiers cairses ssacyeandsscomonntar and
damages i n appearance. In the case of an in-nold expanded article col ored
by production is possible. As for the obtained polyolefin resin pre-

10 expanded particles, fluctuation in expansion ratio and cell diameter is
small and also, fusion and surface appearance of the in-mold
expanded article are favorable.

However, regarding fluctuation in expansion ratio and cell
diameter, the level of demand has become higher than in the past.

15 Even in the method of preparing polyolefin resin pre-expanded
particles by using polyoléfin ;esin particles containing a hydrophilic
polymer and an inorganic filler and using water for the dispersion
medium as a foaming agent, cases in which fluctuation in expansion
ratio and cell diameter do not satisfy the level of demand are arising

20 and further improvement is desired.

When fluctuation in expansion ratio is large, there is the
problem of large fluctuation in weight when made into an in-mold
expanded article. In recent years, quality standards for products
have become more severe and in order to cut down on the man hour

25 for weight examination of the in-mold expanded article, pre-expanded

particles having smaller fluctuation in expansion ratio than in the

past are in demand.



i ncluding pignent or dye, particularly in the case of an in-nold 5 expanded
article colored in black, unevenness in color is nore noticeable than in an
i n-nmol d expanded article which is uncolored and white and tﬁgm@&ggﬁggenand
for inmprovement in fluctuation of cell dianmeter is strong. Di URE OF
I NVENTI ON The object of the present invention is to provide pre-expanded
particles having little fluctuation in €ebl -di anmeter and expansion ratio

and decreased unevenness in color and weight fluctuation when nade into an
in-nol d expanded article in the case of preparing polypropylene 15 resin
pre- expanded particl 6 bpdditing, wdtethes amfaviemeagens . ins dememnd t acf
devoted research to achieve this goal, it was found that the above

obj ective céHeturtianhineceld dameiciFaizses basyenasiss, in golsyl apdopgmegssr esi n
conposi tion prepared by adding a conpound having a specific triazine

skel et on tolP@ARPEBPINERe J@s:igw eart ehanpgneswid expandedmntit ewadoredbivet ed.
The present (invention relates to_a pol ypropyl ene resin pre- expanded
particle coipehading apigmpnseor &yt pagbicdanylinntheeease ebmypsin:eid
cont ai ni ng pol ypropyl ene resin (A) and_a conpound having a triazine

skel et onS an@xpsirededl aprticlgeoloredt impbladoo Wweevanness n  oslogkés efreareun t
(B). The above pol Pro yl ene resin pre-expanded particle may also conprise
hydr ophi | i c qmm% an] & MR 12008°ld TrRpandsde apticlpmolpidhene wnsplpred
pre-expanded particle preferably contains 0.005 to 6 parts by weight of the
compound (Bpndhavhifg and thereferskéemasid {pad imprevgmenieinyfiueiuationost 300

per triazine skeleton unit based on 100 parts by weight of polypropylene 5
resin (A). cell diameter is strong.

10 DISCLOSURE OF INVENTION

The object of the present invention is to provide pre-expanded
particles having little fluctuation in cell diameter and expansion ratio
and decreased unevenness in color and weight fluctuation when made
into an in-mold expanded article in the case of preparing polypropylene

15 resin pre-expanded particles by using water as a foaming agent.

As a result of devoted research to achieve this goal, it was
found that the above objective could be achieved by using as a base resin,
a polypropylene resin composition prepared by adding a compound
having a specific triazine skeleton to polypropylene resin and the present

20 invention was completed.

The present invention relates to a polypropylene resin pre-
expanded particle comprising as a base resin a polypropylene resin
composition containing polypropylene resin (A) and a compound having
a triazine skeleton and molecular weight of at most 300 per triazine

25 skeleton unit (B).
The above polypropylene resin pre-expanded particle may

also comprise hydrophilic polymer (C).



The above pol ypropyl ene resin pre-expanded particle preferably contains
0.01 to 20 parts by weight of the hydrophilic polynmer (C) based on 100
parts by wei ght of polypropylene resin (A). The above pol ypr pgp¥ML£R006SI N
pre-expanded particle may 1o also conprise inorganic filler (D). The above
pol ypropyl ene resin pre-expanded particle preferably contains 0.05 to 10
parts by weight of the inorganic filler- ()- based on 100 parts by wei ght of
pol ypropyl ene resin (A). In the above pol ypropyl ene resin pre-expanded
particle, the 15 polypropylene resin (A% is at | east one nenber sel ected
fromthe group consildt§ ngl9veet RYIVETODNIGH | SREIT a¥SnskRpaHgHerparticle

propyl ene- butene-1 random copgl ynmer and et hyl ene - propyl ene- butene -|
random copoPy ?bﬁf COTHLBHDS ﬂgﬁpﬁnt(? REGts I W%héﬁbf\?é%cﬁ%wfér{@)resi n

pre-expanded particle, the 20 conpound (B) having. a triazine skel eton and
mol ecul ar wHiRgHRER taiazipsstkalgtopaand  melesalaik dcighh it mestBOhkRst one
menber sel ected, from.the group consisting of nelam ne, isqcyanuric acid and
mel ami ne i s&0P&HE Akeletpn Hpidnbased igh kb pasts bynwerghtaph\ROIPBISRFIERSI ene
resin pre-expanded particle, the 25 hydrophilic polynmer (C) is preferably
an et hyl®neT¢¥Hof¥r resin obtained by crosslinking ethyl ene-(meth)acrylic

acid copolyner wth al kali netal on. 16 MAR 2006 7 The above pol ypraopyl ene
resin pre-expanded p&}}{‘? C|a@qv5r ePELYaR?PPY t W6SHe| tRTSgCpRamded n PaigsC
present | nvEREIGHDREPAPERIRG B Rro oot 1 By NP RRaGH Cae tP{ PO FOYRETt he
above pol ypi&o\élatsagg orria ﬁio'b Séft's 'l%)r( aquﬁg o?%ro ;glloepylene resin (A).
The above polypropylene resin pre-expanded particle may
10 also comprise inorganic filler (D).
The above polypropylene resin pre-expanded particle
preferably contains 0.05 to 10 parts by weight of the inorganic filler (D}
based on 100 parts by weight of polypropylene resin (A).
In the above polypropylene resin pre-expanded particle, the
15 polypropylene resin (A) is at least one member selected from the group
consisting of ethylene-propyleﬁe random copolymer, propylene-
butene-1 random copolymer an‘d ethylene-propylene-butene-1
random copolymer, or a combination thereof.
In the above polypropylene resin pre-expanded particle, the
20 compound (B) having a triazine skeleton and molecular weight of at
most 300 per triazine skeleton unit is at least one member selected
from the group consisting of melamine, isocyanuric acid and
melamine isocyanurate, or a combination thereof.
In the above polypropylene resin pre-expanded particle, the
25 hydrophilic polymer (C) is preferably an ethylene ionomer resin obtained

by crosslinking ethylene-(meth)acrylic acid copolymer with alkali metal

ion.



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The pol ypropyl ene resin

pre- expanded particle of the 10 present invention contains (A)

pol ypropyl ene resin and (B) a conpound having a triazine skefRiLR 2306

nol ecul ar wei ght of at nost 300 per triazine skeleton unit. Exanples of the
pol ypropyl ene resin (A) used in the present invention are propyl ene

honmopol yner, a-ol efin-propyl ene random. 15 copol yner and a-ol efi n-propyl ene
bl ock copol yner. These may be used al one or in conbination of two or nore
kinds. Particularly, ethylene-propylene random copolyner, ethylene -pro

pyl ene-butene-1 randdm cepoivgnepolpopybpyd emresbut qgure-exipaadedm paytidlyner
exhi bit good foam ng properties and may be suitably used. 20 In order to

obt ai n pre- gxplardbly pans i tvesmeltielg gaks inf dhuei RYSEr acpavei ebtainded by
nol dability and excellent in nechanical strength and heat resistance when
made i nt o adiifaremtie]l exkpamded cadotrimkeery.t he above pol ypropyl ene resin
preferably has a usual nelting point of 130 to 165C, nore preferably 135 to
155C and a usual 25 mMaitthiemdexre, hdreiprateént iiwenbiome rebfte8. o tam 30-mpold
mnutes, nore preferably 2 to 20 g / 10 minutes. Wien the nmelting point is
| ower tHan t3pendeshtamticleARap6isdngeshst aboveanblyprbpylarsd stsiangite-t end
to be insufficient. Wen the nelting point is higher than 165C nelt
adhesi on of eppandedbpadtidlparticles during in-nold expansi on nol di ng tends
to Dbecone difficult to acquire. When the M value is less than 0.5 g/ 10 5
m nut es, pre-expanded particles having high expansion ratio are hard to
obtain and when the M value is (%r eater than 30 g/ 10 m nutes, the expanded
cells tend to break BESTIMORE FOR GAKRYNG QU BHE INVENTIQN expanded
particles tends to becone high. _

- The polypropylene resin pre-expanded particle of the

10 present invention contains (A) polypropylene resin and (B) a
compound having a triazine skeleton and molecular weight of at most
300 per triazine skeleton unit.

Examples of the polypropylene resin (A) used in the present
invention are propylene homopolymer, a-olefin-propylene random

15 copolymer and a-olefin-propylene block copolymer. These may be
used alone or in combination of two or more kinds. Particularly,
ethylene-propylene random copolymer, ethylene-propylene-butene-1
random copolymer and propylene-butene-1 random copolymer
exhibit good foaming properties and may be suitably used.

20 In order to obtain pre-expanded particles excellent in
foaming properties and moldability and excellent in mechanical
strength and heat resistance when made into an in-mold expanded
article, the above polypropylene resin preferably has a usual melting
point of 130° to 165°C, more preferably 135° to 155°C and a usual

25 melt index (hereinafter MI value) of 0.5 to 30 g/10 minutes, more
preferably 2 to 20 g / 10 minutes.

When the melting point is lower than 130°C, heat



Here, nmelting point is the peak tenperature of the 10 endotherm c peak in
the DSC curve obtained by heating 1 to 10 ng of pol ypropylene resin from
40C to 220C at a rate of 10C/ mnute, then cooling to 40C ati1&MAR 2006
10C/ m nute and then heating again to 220C at a rate of 10C/ m nute using a
differential scanning calorineter. Furthernore, M value is the val ue when
measured 15 according to JIS K7210 at a teernperature of 230C and a | oad of
2.16 kg. In the present invention, a conmpound having a triazine skeleton
and nol ecul ar wei ght of at npbst 300 per triazine skeleton unit (B)

(her ei naf t ergsigtanoe ated cmicsbdrasal rstaength demdbtadde iimsudfidier?0 Haftesn

nol ecul ar wei ght per triazine skeleton unit is the value obtained by

di vi di ng t htheninedting peinghtis bhigher nthver 1665°0),i szele adhiesdionond poat ai ned
in one nolecule. The triazine conpound increases the water content of

pol ypropyl eeepansied quuposlesi shuripgr tinefmedd mxpanssnpanppdopy | tareds eso n

pr e- expanded particles having 25 high expansion ratio and has the effect of
cont rol | i ngbécomtaudifficmlt ho aexprinei oW hanitheal wade i lsst tdran Bode/ekQ i n
the case that the nolecular weight per triazine skeleton unit exceeds 300,
t he ef f éct pfinlgespRregopanded psaticlgs haveng dughesnpansicconatioldrierdyard
fluctuation in expansion ratio and cell diameter is not sufficiently

exhi bi ted. T®hebteiremdwherthatMpealue ingresteskdian &0 ghilO minpites ethd| vy
100 to 200. Exanpl es of the above triazine conpound are nelamne 5

(cheni cal newpandgdscelpatamd-tp breakr easilyiedndatinel dpen (el mtio of the
triazine-2-hydroxy-4, 6-dianmne), amelide (1,3,5-triazine-2,4-

di hydr oxy- 6pEeriex®andshpanticlagitends ® becemezhigh2 4, 6-triol ), isocyanuric
acid (1,3,5-triazine-2,4,6(1H 3H 5H)-trion), acetoguanam ne

(1,3, 5-triazi ne- 2, 4- Heg® nenslting hpojnt is the peak temperature of the

10 endothermic peak in the DSC curve obtained by heating 1 to 10 mg of
polypropylene resin from 40°C to 220°C at a rate of 10°C/minute,
then cooling to 40°C at a rate of 10°C/minute and then heating again
to 220°C at a rate of 10°C/minute using a differential scanning
calorimeter. Furthermore, MI value is the value when measured

15 according to JIS K7210 at a temperature of 230°C and a load of 2.16
kg. ‘

In the present invention, a compound having a triazine
skeleton and molecular weight of at most 300 per triazine skeleton
unit (B) (hereinafter, may be described as triazine compound) is used.

20 Here, molecular weight per triazine skeleton unit is the value
obtained by dividing the molecular weight by the number of triazine
skeletons contained in one molecule. The triazine compound
increases the water content of polypropylene resin composition
particles, provides polypropylene resin pre-expanded particles having

25 high expansion ratio and has the effect of controlling fluctuation in
expansion ratio and cell diameter. However, in the case that the

molecular weight per triazine skeleton unit exceeds 300, the effect of



10 benzoguanam ne (1, 3,5-triazi ne-2, 4-di am ne- 6- phenyl ),
tris(methyl)isocyanurate, tris(et hyI )isocyanurate, tris(butyl)isocyanurate,
tris(2-hydroxyethyl)isocyanurate and nelam ne isocyanurate.1gdWegR 2088 be
used alone or in conmbination of two or nore kinds. Particularly, nelam ne,
I socyanuric acid and 15 nel am ne i socyanurate are preferably used as the
effect of increasing water content and controlling fluctuation in expansion
ratio and cell diameter is high. In order to obtain a nore uniform and
favorable cell structure, the above triazine conpound preferably has an
average 20ipar¢asing siaterofoftert tan@0ofimelliimgefloreehietadi yinl ekpat3dom and
the nore uniformthe particle size, the nore preferable they are. Also, in
order to preatint acagkical, dameter is %diyswiHighhthf exbtibiteidc <Dlap moddcudar
magnesi um st earate, barium stearate and cal cium stearate nay be conpounded
into the trivedghé¢ ponpoanche 8Eelaipnhanmpis preferably ddeo@dPound pref erably
Is solid particles at the processing tenperature when preparing
pol ypropyl ene resin dixamglesorf phetabbes. trivmnet hentpopodndréanel&myAR 2006
- 10 a nelting point, the nelting point is preferably at |east 180C. When
t he conpdundchiecuapbseamet hbd, SHavazigea2 pjo-trigmpisia); , arhmeldeeorfpSti on
tenperature is preferably at | east 230C. The anount to be used of the above
conpound haviiagime-%hydraziyné,Gikdbhmore)and animelidar wdilgBiS-ofiaainesdt-300
per triazine skeleton unit is not particularly Iimted but usually, the
upper |init dohydrbzyshrauminelo becyssedrics paeider afl y8,6-pracime, dh-ghiol),nor e
preferably 3 parts by weight, based on 100 parts by weight of the
pol ypr opyl emgocyassunic The | oaeid | init OF 3t$€rsamunt214),6lﬁém§éh5iﬁ tiehlr abl y
0.05 10 part by weight, nore preferably 0.1 part by WEIC? When t he

iami

acetoguanarmne (1,3,5-triazine-2,4 ne-6-methyl),
10 benzoguanamine (1,3,5-triazine-2,4-diamine-6-phenyl),
tris(methyl)isocyanurate, tris(ethyl)isocyanurate,
tris(butyl}isocyanurate, tris(2-hydroxyethyl}isocyanurate and

melamine isocyanurate. These may be used alone or in combination
of two or more kinds. Particularly, melamine, isocyanuric acid and
15 melamine isocyanurate are preferably used as the effect of increasing
water content and controlling fluctuation in expansion ratio and cell
diameter is high.
In order to obtain a more uniform and favorable cell
structure, the above triazine compound preferably has an average
20 particle size of 0.1 to 800 um, more preferably 1 to 100 um, and the
more uniform the particle size, the more preferable they are. Also, in
order to prevent caking, 0.1 to 1 % by weight of metallic soap such as
magnesium stearate, barium stearate and calcium stearate may be
compounded into the triazine compound.
25 Furthermore, the triazine compound preferably is solid
particles at the processing temperature when preparing

polypropylene resin composition particles. When the compound has



anount is less than 0.05 part by weight, the effect of controlling
fluctuation in expansion ratio and cell dianmeter tends to be insufficient.
When the anpbunt is greater than 6 parts by weight, noldabili¢ MARRME6t O
decrease as cell dianeter beconmes fine and the 15 open cell ratio rises.
The pol ypropyl ene resin pre-expanded particles of the present invention may
al so contain hydrophilic polyner (C). -EX&nples of the hydrophilic polyner
(C to be used in the present invention are polyner containing a carboxyl
group such as ethylene, 20 acrylic¢ acid-maleic anhydrlde terpolyner

yVhen

et hyl ene- ( mBtMYENE peinfgithe @@bféngrmmérlslméw lyeati least i €

crossl i nki ng et hyl ene- (rret h)acrylic acid copolynmer with petal ion;

pol yani de sGBF £9MPPERd ale¢mpiossse vath eeﬁohwgzédmyltmgaﬁemt the

t her nopl astic pol yester el astoner such as a block copal yner of polybutylene
t er epht hal aCGECPINRAGIHIN JERPEFAII lénlér% erRbly atleast ‘6e used al one or
in a conbination of fwo or nore Kkinds. Par i cul a et hyl ene_i ongner

resin prepared by cr ‘FlWPhﬁlteF%ﬁeeHé-e(jnB ﬁ?&c?&??’% %P@%B%If}ﬁ‘fﬁﬁglé MAR

2006 - 11 with alk metal i.on such_as sadiumjon or potassiumion is
pref erab¥ e ééleiztmﬁrgﬁf‘?]&é%ng%ﬁé Sl@Pul%rnt"éng hi ef ékp%%éb{*@?tper triazine

Furt hernore, et h%jlrene .1 ononer S {w\fared by crossl.inkjng

et hyl ene- ( mSK®) Ty 1t a%P@tdQ%’(SW-ﬂéF frﬁt%tb&stsvaﬁﬁilamt% Uuppes Hmigiofr | y
preferable as it provi des a larger ‘%\ﬁlera e cell dianeter. The abgve

hydr ophi I i ¢ b@w@% BAHSERS Br r@Py@tfgeerrtﬁt%wes@éhtmaﬁaHrﬁ&r@iblﬁsi ng

t he hydrophi ot ry, by u5|n xpan ablllty are
i ncr eased, tShEPrFSS Wel%l'ktpg?ﬂﬁ?#% fb@l%%rtﬁﬂyw RefRTarstiepe
becone easier to 1 ob ai n. descri bed in "Bac roun Art expapded
particles R&Hhg h@] %‘%sarlgpbmo Theosmatiag 46 be GHhiAderdte Brpy 0 05

10 part by weight, more preferably 0.1 part by weight. When the
amount is less than 0.05 part by weight, the effect of controlling
fluctuation in expansion ratio and cell diameter tends to be
insufficient. When the amount is greater than 6 parts by weight,
moldability tends to decrease as cell diameter becomes fine and the

15 open cell ratio rises.

The polypropylene resin pre~expande;'l particles of the
present invention may also contain hydrophilic polymer (C).
Examples of the hydrophilic polymer (C) to be used in the present
invention are polymer containing a carboxyl group such as ethylene-

20 acrylic acid-maleic anhydride terpolymer, ethylene-(meth)acrylic acid
copolymer or ionomer resin prepared by crosslinking ethylene-
(meth}acrylic acid copolymer with metal ion; polyamide such as nylon
6, nylon 6,6 or copolymerized nylon and thermoplastic polyester
elastomer such as a block copolymer of polybutylene terephthalate

25 and polytetramethylene glycol. These may be used alone or in a
combination of two or more kinds. Particularly, ethylene ionomer

resin prepared by crosslinking ethylene-(meth}acrylic acid copolymer



pol ypropyl ene resin conposition containing a hydrophilic polynmer and an

i norganic filler, but the fluctuation in cell dianmeter and expansion ratio
is not small enough. By using in conbination with 15 the tripgyEreegpound,
pre- expanded particles having sufficiently small fluctuation in cell

di anmeter and expansion ratio can be obtained. The ampbunt to be used of the
hydr ophi I i ¢ pol ynmer depends on the typeldf -hydrophilic polyner and i s not
particularly limted. 20 Usually, the upper Iimt of the anobunt to be used
is preferably 20 parts by weight, nore preferably 10 parts by wei ght, based
on 100 par Mgty aleahhimefalt fen psiighr cpy | tedivrasiian e Nodae BRI ipnofist he
amount to be used_ is 0.01 part by weight, nore preferably 0.1 part by

wei ght . Fur Preferglde epgbliy, Preiddapp&eod nvatest qardemtoamd texprndabidins is 5
parts by me%ght and the lower limt of the anmount to be used is 0.3 part by
wei ght .~ WieRumbesmangs ieshyiene + RBOmer] js8in Irapargs: byt wsosslinkingf

| mprovi ng expansion ratio tends to becone small. Wen 16 MAR 2006 - 12 the
amount i s getaykena-tmethiagadic Beidei ¢prolymeer eaeidhi npréassivmasi ithnds and
mechani cal strength tends to _becone |arge. Furthernore, the polypropyl ene
resin pre- eppatigedariyaprelerablopsihongvidenta l%f\g@ﬁta‘tﬁf%yc%lgﬂlémﬁtﬁﬁor gani ¢
filler (D). 5 Exanples of the inorganic filler (D) to be used in the
present invention ar &g agbateh hysdrophdlicnindymerol &1, agist foy | R Biftes,
bentonite, attapulgite, |laponite and sepiolite, natural or synthetic
silica, nat@bsPrpsionsagend: aadethengh ssingndie hdnophilie pebdacins modc

oxi de. These may be used alone _or in a conhination of two_or_ nore kinds. 10
Parti cul ar | {3aRgREOTAY DYy WGy Hr ag¥PRBRARIE 9t 1pFraased 2dhat H qre-
havi ng an average, particle size of 1. to 20 m swellable mca having an

aver age par EXPR&EAESG Pitigics fk@vmg4mgfkar3m%3mwﬁ§1carb%ﬁ%n§gsaswr to

10  obtain. As described in “Background Art”, pre-expanded particles
having high expansion ratio can also be obtained from a
polypropylene resin composition containing a hydrophilic polymer
and an inorganic filler, but the fluctuation in cell diameter and
expansion ratio is not small enough. By using in combination with

15 the triazine compound, pre-expanded particles having sufficiently
small fluctuation in cell diameter and expansion ratio can be
obtained.

The amount to be used of the hydrophilic polymer depends
on the type of hydrophilic polymer and is not particularly limited.

20 Usually, the upper limit of the amount to be used is preferably 20
parts by weight, more preferably 10 parts by weight, based on 100
parts by weight of the polypropylene resin. The lower limit of the
amount to be used is 0.01 part by weight, more preferably 0.1 part by
weight. Further preferably, the upper limit of the amount to be used

25 is 5 parts by weight and the lower limit of the amount to be used is 0.3
part by weight. When the amount is less than 0.01 part by weight,

the effect of improving expansion ratio tends to become small. When



particle size of 0. 1 to 10 m wet synthetic silica having an average
particle size of 0.1 to 10 4mand the sane with nodified surface, dry 15
synthetic silica having an average particle size of 0.001 todnr00&Nd t he
same with nodified surface, precipitated cal cium carbonate having an
average particle size of 0.05 to 0.5 mand a surface nodified article
thereof, refined bentonite having an avenage particle size of 1 to 20 m
attapul gite having an average particle size of 0.05 20 to 0.5 mand | aponite
havi ng an average particle size of 10 to 200 m provide favorable cell
structure anbdecamdrentsied gsaatablthanTR® gwove byowgight; febteasalisio haeits as
a cell nucleating agent and assists uniformcell formation. Though using
t he i norgamesiftanlcerand methamidal stnengih tevidg tothecoparidapel ity are 25
i ncreased, that is, pre-expanded particles having high expansion ratio
become easier to obt&urthBrensrmunthéo pelywmegydéné heredinor pasiexpahded is
not particularly limted, but the upper limt of the 16 MAR 2006 - 13
anount to bearsgdes sofl@hpaptesdnt werghtionmmey pred taiablyolfgareict Silley (i ght
based on 100 parts by wei ght of the pol ypropylene resin. The lower limt of
t he anouht Exdmplesedfithepnetganid filleér D5 tpdrd ubydvimi thie presenteirpreaftéonbl y
0.01 part by weight. When the anobunt is greater 5 than 10 parts by weight,
mechani cal sireentdah smchi apatalc; emiistankaolinke nmtora mposllexpitad et mantfe| es
are made into an in-nold expanded article tend to becone small. The
pol ypr opy! ergtapulgiteokmpusiite amd sapidlitienqatpoby proyyl thedia sdiaa,(dg tumal
conpound having a triazine skeleton and 10 nol ecul ar wei ght of at nobst 300
per triazi nerslsingheticunialc{Bn ararbsordtai, ntitgnwen oedes sang, zhydr opidd.i ¢
polymer (C) and inorganic filler (D), is usually nelted using an extruder,
kneader, Bafhease mmgdre (iseddalmardkpran aotémbihatioonpbdisd on merprkicetsed
into resin

10  Particularly, talc having an average particle size of 1 to 20 pm, mica

having an average particle size of 1 to 20 um, swellable mica having
an average particle size of 0.1 to 10 um, kaoline having an average
particle size of 0.1 to 10 pum, wet synthetic silica having an average
particle size of 0.1 to 10 um and the same with modified surface, dry

15 synthetic silica having an average particle size of 0.001 to 0.05 um
and the same with modified surface, precipitated calcium'carbonate
having an average particle size of 0.05 to 0.5 um and a surface
modified article thereof, refined bentonite having an average particle
size of 1 to 20 um, attapulgite having an average particle size of 0.05

20 to 0.5 um and laponite having an average particle size of 10 to 200 um
provide favorable cell structure and can be used suitably.

The above inorganic filler also acts as a cell nucleating
agent and assists uniform cell formation. Though using the
inorganic filler is not mandatory, by using it, expandability are

25 increased, that is, pre-expanded particles having high expansion
ratio become easier to obtain. The amount to be used of the

inorganic filler is not particularly limited, but the upper limit of the



particles of the desired particle shape such as a cylinder, elliptic 15
cyl i nder, sphere, cube or rectangul ar parallel epi ped and the weight of each
resin particle is 0.2 to 10 ng, preferably 0.5 to 6 ng, norejgMEReood!Yy 1
to 5 ng. According to need, additives such as a coloring agent including
carbon bl ack, antistatic agent, flanme retardant, antioxidant and UV
stabilizer agent may be added. 20 Conventigonal |y known net hods may be used
for preparing the polypropylene resin pre-expanded particles of the present
i nvention. For exanple, the pre-expanded particles are prepared by a nethod
whi ch conpr asesuttidrogbagised eallél pagts &y wiei ghanmageepuserdbipér paors bgdi um
contai ning the above resin particles, dispersant 25 and auxiliary

di sper sant , weeghitizasasl ancbb@tpartts thghpeightipé thhipadypagpyhnagesio. adbheat er
to the resin particles, maintaining a constant pressure by inorganic gas
(excl udi ng tewbodirditosd ted asuehntiso Miet usedns péefmR Y6 0051 gartahy vadighand

di scharging into atnosphere in which pressure is lower than that wthin the
seal ed vessehore Iprefiefalalyf 0o rpsttr byt weighievi Wherf dhen ammotintels pesdteg an
opening of 2 to 10 mm-. The | ow pressure atnosphere is preferably

mai nt ai ied dhaa hDgbattsnpgreeighd, imechdsicalostFengitbeantiderpansesrstaateo and
nore preferably is maintained at 90 to 100C by vapor. Furthernore, using a
f 1 owrest ri sthew thevpre ewlpiagitdedpevticiss ape endidrgindd 4heneomildntxspamdbdn t he
seal ed vessel when discharging, and colliding the discharged substance into
a col | i si onarticde dendetqpbetemshbmald. pre- expanded particles having small er
10 fluctuation in expansion ratio can be obtained. The seal ed vessel to be
used is not particul a&he | ipdlypdopglengng zesint wcohspasidion he cqmpsisung and
tenperature within the vessel when preparing the pre- expanded particles and
an exanpl e polyprepylssicavesity pd), pr essnpeundcebisyingt a iesszine. skeleton and

10 molecular weight of at most 300 per triazine skeleton unit (B} and
containing when necessary, hydrophilic polymer (C) and inorganic
filler (D), is usually melted using an extruder, kneader, Banbury
mixer (trademark) or roll. The composition is processed into resin
particles of the desired particle shape such as a cylinder, elliptic

15 cylinder, sphere, cube or rectangular parallelepiped and the weight of
each resin particle is 0.2 to 10 mg, preferably 0.5 to 6 mg, more
preferably 1 to S mg. According to need, additives such as a coloring
agent including carbon black, antistatic agent, flame retardant,
antioxidant and UV stabilizer agent may be added.

20 Conventionally known methods may be used for preparing
the polypropylene resin pre-expanded particles of the present
invention. For example, the pre-expanded particles are prepared by
a method which comprises charging a sealed vessel with an aqueous
dispersion medium containing the above resin particles, dispersant

25 and auxiliary dispersant, heating to a constant temperature while
agitating to add water to the resin particles, maintaining a constant

pressure by inorganic gas (excluding carbon dioxide} such as nitrogen



15 Exanpl es of the dispersant are hardly water soluble inorganic conpounds
such as basic calciumtertiary phosphate, basic mnagnesium carbonate and
cal cium carbonate and exanples of the above auxiliary di sper¢BMXR 3066

ani oni ¢ surfactants such as sodi um dodecyl benzenesul fonate, sodi um

n- paraffinsul fonate and sodium 20 a-olefin sulfonate. O these, the use of
basic calciumtertiary phosphate and sodyum n-paraffinsul fonate are
preferable in view of obtaining good dispersion properties. The anmount to
be used of the dispersant and auxiliary dispersant depends on the type

t her eof andandheit woel disclaarginig nitot Aempspherepyl sridchepresswrdés lswerbut
Is 25 usually 0.1 to 3 parts by weight of dispersant, 0.0001 to 0.1 part by
wei ght of awkehi tiyt drishier shet staleedvesscQ@hpaugh byflowi-gstroftingtadevice Al so,
in order for the dispersion properties of the resin 16 MAR 2006 - 15
particl es i fopeherificepbemmgguodpearsing bff 2260 tld) Hhdpar Theblp wprgssuref
resin particles based on 100 parts by weight of water is preferably used.
The pre- expannesbpleetd © peefebablynathinnairdd avayh e fangerg tube avoedenwao
melting peaks in the DSC curve obtained by differential scanning

cal ori mes r yrafae tiherexpam sibheratid berdenoereoprefeeablwis mediritagnpdadt 90° to
tenperatures is preferably at least 10C. In the case that the pre-expanded
particl es havOChbynepgdmg peakthernmenn! wsingxadhsiy arshmicdatd Hevicd whioled and
an in-nmold expanded article having 10 good mechanical strength and heat
resi stance paavertohpnesedngHef ehd hendeGte uwithinf thhesqaledexpandedvhen
particles obtained by differential scanning calorinetry is the DSC curve
obt ai ned whensdhargihg, mndfcqllidiegptdrd disgaatger esibataniceatred &romlisd@C t o
220C at a heating rate of 10C mnute using a differential 15 scanning

cal ori net er board are preferable as pre-expanded particles having smaller

10 fluctuation in expansion ratio can be obtained. The sealed vessel to
be used is not particularly limited as long as it withstands the
pressure and temperature within the vessel when preparing the pre-
expanded particles and an example is an autoclave type pressure
resistant vessel .

15 Examples of the dispersant are hardly water soluble
inorganic compounds such as basic calcium tertiary phosphate, basi;:
magnesium carbonate and calcium carbonate and examples of the
above auxiliary dispersant are anionic surfactants such as sodium
dodecylbenzenesulfonate, sodium n-paraffinsulfonate and sodium

20 oa-olefin sulfonate. Of these, the use of basic calcium tertiary
phosphate and sodium n-paraffinsulfonate are preferable in view of
obtaining good dispersion properties. The amount to be used of the
dispersant and auxiliary dispersant depends on the type thereof and
the type and amount of the polypropylene resin to be used but is

25 usually 0.1 to 3 parts by weight of dispersant, 0.0001 to 0.1 part by
weight of auxiliary dispersant based on 100 parts by weight of water.

Also, in order for the dispersion properties of the resin



The pre-expanded particles having two nelting peaks can easily be obtained
by setting the tenperature within the pressure vessel when pre-expanding to
a suitable value. Regarding the tenperature within the presgsnAR2966! .
usually the lower |imt is 20 adjusted to a tenperature which is at | east
the softening point of polypropylene resin, which is the main conponent of
the polypropylene resin conposition, prekerably to at |east nelting point
Tm nore preferably to at least (Tm+ 5)C and preferably to | ower than the
melting conpletion point Te, nore preferably at nost 25 (Te-2)C. Here, the
mel ting conpeaatticiesdal wates toHeedompegaidirasabllyv@ond beObpaitnbefweipht
nmelting peak of the DSC curve, obtained by 16 MAR 2006 - 16 heating 1 to 10
my of pol ypradpmdséneparticlesfbased@dn 160228 sabyavendte obivat@e/isipreferalilyen
cooling to 40C at a rate of 10C mnute and then heating again to a 220C at
a rate of 10¥ed.nute using a differential scanning calorimeter, returns to
the baseline position on 5 the high tenperature side. In the nethod for
preparing the pre-expEne@iepexpanted, pattécdes b tiasnedndudiiedvbprpreiém by

m nutes, nore preferably 10 to 30 mnutes, while nmaintaining the adjusted

t enper at 5ir e haNenwtdhenchéag i pgaks nm thse BIRC tenrthabtainedubesdiffdrabitialty in
the expansion 10 ratio per batch tends to decrease and when the heating tine
is longer tdeamrgri calbeametihe baFdrthyonerbgectines diffageicandf ptliegluciovi ty
tends to decrease. Furthernore, the pre-expanded particles of the present

i nventi on amaehirgepadik tepn ppeatedtesi ishpréferpbéyg atr Eadtt hOMCt hdnvdss elasel5
set to at least 0.6 MPa, nore preferably at |least 1 MPa. When the pressure
within the tesdethe spltesxparated. paMPalesphalveetrwos unbltisg peaks, in-mold

expansion moldability is good and an in-mold expanded article having
10 good mechanical strength and heat resistance can be obtained.

Here, the DSC curve of the pre-expanded particles
obtained by differential scanning calorimetry is the DSC curve
obtained when 1 to 10 mg of pre-expanded particles are heated from
40°C to 220°C at a heating rate of 10°C/minute using a differential

15 scanning calorimeter.

Tile pre-expanded particles having two melting peaks can
easily be obtained by setting the temperature within the pressure
vessel when pre-expanding to a suitable value. Regarding the
temperature within the pressure vessel, usually the lower limit is

20 adjusted to a temperature which is at least the softening point of
polypropylene resin, which is the main component of the
polypropylene resin composition, preferably to at least melting point
Tm, more preferably to at least (Tm + 5)°C and preferably to lower
than the melting completion point Te, more preferably at most

25 (Te-2)°C.

Here, the melting completion point is the temperature of

when the bottom of the melting peak of the DSC curve, obtained by



obstruction of the flowrestricting device (open orifice) tend to occur.

The upper limt of the pressure within the vessel is not particularly
limted but preferably at nost 5 MPa, particularly at nost 41§/ReaR3%060
creating high pressure requires high facility costs and utility costs. The
pre-expanded particles obtained in this way preferably have water content
of 1 to 10 % Wen the water content is lléss than 1 % obtaining

pre- expanded particles having high expansion ratio tends to be difficult
and when the water content is greater than 10 % 25 shrinkage of the

pr e- expandedgsdingd & 10amgsof polyguomylene gesduéam 4Q¥agal2A0Ehadhk nateer

af ter expansi on. The pol ypropyl ene resin pre-expanded particles of the 16
MAR 2006 - Bf 19t@émrinuteydhienonoobng tmedG°f ahia radg afahObe/ midaeitenandan
in-nold expanded article by a conventionally known nethod. For exanple,

met hods whi ¢chemhaading eagaire te1p 226Ched ahrate cdnpPSdsninuts atgingi ag t he
pre-expanded particles with inorganic gas by 5 pressurizing with inorganic
gas, ther ebyha"ppcytlra@ ssapingecalorimeder prefdymsete the basgelpae tpagitiont phl i ng
into a nold and thermally nmelting by vapor, (2) a nmethod which conprises
pressi ngSthéhsrblgi’kﬁgmatblﬁﬁtﬁlgﬂes by gas pressure to fill into a nold and
thermal ly nmelting by vapor utilizing the resilience of the particles and
(3) a method whi ch 10ncéhgr matiord ifor myepesing ethe mriedeyppadeidc pesticle® a
nold without any pre-treatnment and thermally nmelting by steam The

fol | owi ng nmétgpdEBedsecondtiete|for hifodbReminuges  meorepestanatiliveditiood0 100
parts by wei ght of polypropylene resin (A) having a nelting point of 130C
to 165C and raimmtesl M@hx& magntaxindpgl they/ admstedutemparaggreo 6Vpen $hgy

wei ght of isocyanuric acid, nelamne or nelam ne isgcyanurate as the
conpound haWleffingt e ilheSBRECSt Hran gpdrigréesy stabdifyhin ofhaeXnrsdisigano per

triazine skeleton unit f—le and . . )
10 ratio per batch tends to decrease and when the heating time is longer

than 60 minutes, the batch cycle becomes longer and productivity
tends to decrease.
Furthermore, the pre-expanded particles of the present
invention are preferably prepared with the pressure within the vessel
15 set to at least 0.6 MPa, more preferably at least 1 MPa. When the
pressure within the vessel is less than 0.6 MPa, problems such as
obstruction of the flow-restricting device (open orifice) tend to occur.
The upper limit of the pressure within the vessel is not particularly
limited but preferably at most 3 MPa, particularly at most 4 MPa, as
20 creating high pressure requires high facility costs and utility costs.
The pre-expanded particles obtained in this way preferably
have water contentof 1 to 10 %. When the water content is less than
1 %, obtaining pre-expanded particles having high expansion ratio
tends to be difficult and when the water content is greater than 10 %,
25 shrinkage of the pre-expanded particles tends to become large due to
coagulation of water after expansion.

The polypropylene resin pre-expanded particles of the



O to 10 parts by weight of talc as the inorganic filler (D) are mxed. The
m xture is extruded in strands by an extruder and after cooling, 20 the
strands are cut into cylindrical resin particles of 1 to 5 mygnRR 2088MPound
having a triazine skel eton and nol ecul ar wei ght of at nost 300 per triazine
skeleton unit (B) and inorganic filler (D) are preferably added as a naster
batch prepared in advance. The autocl avelrpressure vessel was charged with
100 to 500 parts by 25 weight of water, 0.1 to I5 parts by wei ght of basic
calciumtertiary phosphate as the dispersant and 0.0001 to 0.5 part by

wei ght of Ju@isemtnnygrdicon mhilainadtie this wayaoanl bamadesipdosantinbaseld on
100 16 MAR 2006 - 18 parts by weight of the resin particles. This is heated
to a const arfXparde@raiticle by amonyend®©raldy dnewnpmsshind.zi Rgriexamedast ant
pressure of 1 to 3 MPa by air, pre-expanded particles are prepared by

di schar gi ng mﬁthOdapWhmﬁmpﬁeE@ dfsedo are 1813@ mietbagh vehidloveo®prises
restricting device having an opening of 2 to 10 nmd. Hereinafter, the
present i nvémpuagnatingplthiengere-axpended hparthelgss withExaosgeniandas by
Conpar ative Exanples, but is not limted thereto. The conposition of the
pol ypr op§l erpresssiriziognpoth tingrgenic Ersextdrgieby applyizg anorCohgtgratings!
Exanples 1 to 4 is shown in Table 1 and the expansion conditions and
properties @ressareonaprisie paetickexjdhingdntara molssanddherownlly mekine by,
EXAMPLE 1 15 Et hyl ene-propyl ene random copo] yner (nelting point 145C,

nel ti ng conpiaaen(Poicntnesbed mhighl gompgises mreassyy theaPresedpasdese

pol ypropyl ene resin and 0.03 % by wei ght of nelam ne (product nane:

Mel ami ne, avRaTtigles by @asBpsFsIuLE to f&b@b@p@m@rﬁ%it ermggbcmeling dya

nol ecul ar wei ght of 126 per . i X
: vapor utilizing the resilience of the particles and (3) a method which

10 comprises filling the pre-expanded particles into a mold without any
pre-treatment and thermally melting by steam.

The following methods are preferable embodiments of the

present invention. 100 parts by weight of polypropylene resin (A)

having a melting point of 130°C to 165°C and a MI value of 0.5 to 30

15 g/10 minutes, 0.05 to 6 parts by weight of isocyanuric acid, melamine

or melamine isocyanﬁratg as the compound having a triazine skeleton

and molecular weight of at most 300 per triazine skeleton unit (B) and

0 to 10 parts by weight of talc as the inorganic filler (D) are mixed.

The mixture is extruded in strands by an extruder and after cooling,

20 the strands are cut into cylindrical resin particles of 1 to 5 mg. The

compound having a triazine skeleton and molecular weight of at most

300 per triazine skeleton unit (B) and inorganic filler (D) are

preferably added as a master batch prepared in advance. The

autoclave pressure vessel was charged with 100 to 500 parts by

25 weight of water, 0.1 to 15 parts by weight of basic calcium tertiary

phosphate as the dispersant and 0.0001 to 0.5 part by weight of

sodium n-paraffinsulfonate as the auxiliary dispersant based on 100



20 triazine skeleton unit as the triazine conpound and 2.5 % by wei ght of
carbon bl ack as the col oring agent were conpounded so that the total equals
100 % by weight. The m xture was nelt mxed in a 50 mtv sSi NgVEARQOOE
extruder, extruded into strands froma cylindrical die of 2.2 mm-in
di aneter, cooled with water and cut with a cutter to 25 obtain resin
particles of 1.8 ng/ particle. A 0.35 nB jgut.ocl ave was charged wth 100
parts by weight of the obtained resin particles (65 kg), 200 parts by
wei ght of water, 16 MAR 2006 - 19 0.5 part by weight of basic cal cium
tertiary phgsphatley ameigbtOdf plaetreshy pamitidiesof Tddi isnheaped abf & nsan $tansat e
and while agitating, the contents of the autoclave were heated to the inner
t enper at ur e tetmperatureTalll En?. toTHEIC tared paftssupeessutizing hter aut omt shean twas
i ncreased by 5 conpressed air to the pressure inside the vessel shown in
Tabl e 2 and prekeutrenyiel 4ol Mty airt, prevesssah ded particliesi aredpfepasl by
m nutes. A valve |located at the | ower part of the autoclave was opened and
t he cont entisohatrgmgiih tx lvapeetmodpheirargfedOr ool 6a8° r, ahedugpaer flow-
at nosphere of 100C through an open orifice of 3.6 m% to obtain 10
pr e- expahdedeptritticigedevite haopeg birespehinpefdbtai i dnprde- expanded
particles, expansion ratio, the nunber of nelting peaks in the DSC curve
obt ai ned by di f f er entHeateinadten rihecaresenteinventmpens cedplairsdd dn deteibby
cell dianeter, fluctuation in cell dianmeter, fluctuation in expansion 15
rati o and waheansoaof dixamgples neaduCethpdtative dxdamples $hdwis i mot Tabited2.
EXAMPLES 2 to 7 Pre-expanded particles were obtained in the sanme manner 20
as i n Exanpltbetetexcept that the anobunt added of nel ami ne (product nane:
Mel ami ne, avail able from BASF Ltd.) was the anmount shown in

: The composition of the polypropylene resin composition of

10 Examples 1 to 26 and Comparative Examples 1 to 4 is shown in Table 1
and the expansion conditions and properties of the obtained pre-

expanded particles are shown in Table 2.

EXAMPLE 1

15 Ethylene-propylene random copolymer (melting point
145°C, melting completion point 160°C, MI value 10g/10 minutes)
was used as the polypropylene resin and 0.03 % by weight of
melamine (product name: Melamine, available from BASF Ltd.,
decomposition point: 300°C) having a molecular weight of 126 per
20 triazine skeleton unit as the triazine compound and 2.5 % by weight
of carbon black as the coloring agent were compounded so that the
total equals 100 % by weight. The mixture was melt mixed in a 50
mm¢ single screw extruder, extruded into strands from a cylindrical
die of 2.2 mm¢ in diameter, cooled with water and cut with a cutter to

25 obtain resin particles of 1.8 mg/ particle.
A 0.35 m®autoclave was charged with 100 parts by weight

of the obtained resin particles (65 kg), 200 parts by weight of water,



Tabl e 1 and properties were neasured. Expansion conditions and results are
shown in Table 2. 25 EXAMPLE 8 Et hyl ene-propyl ene random copol yner (nelting
point 145C, nelting conpletion point 160C, M value 109/10 {§ RiARS2b046 MAR
2006 - 20 was used as the pol ypropylene resin and 0.08 % by wei ght o

mel am ne (product nanme: Melam ne, available fromBASF Ltd., deconposition
poi nt: 300C) having a nol ecul ar wei ght -ofig126 per triazine skeleton unit as
the triazine conpound, 0.15 % by weight of 5 talc (average particle size 8
m as the inorganic filler and 2.5 % by weight of carbon black as the

col ori ng agénd pertebgorpmirtdefibasid halciumheetobay pdousblsa ddBny Oy0 Weiaght .
The m xture was nelt mxed in a 50 mm single screw extruder, extruded into

strands fromya weighitnef i sediudne repazafimsdlfonade asatderwvhideohgitaniridy wheer
and cut with 10 a cutter to obtain resin particles of 1.8 ng/ particle. A
0. 35 nB8 aut conavatsad thhangalawe wer@th pateidstdoyh evinght tenfpdriaguebtshioved
resin particles (65 kg), 200 parts by weight of water, 0.5 part by wei ght
of basic caliniTablee?t i e mhbephetssimedython therdutdolaweivghs iné rextidiby
n-paraffinsul fonate and while agitating, the 15 contents of the autoclave
wer e heat edcomphessatheir tetipepatasars mwde the Fabsel dhoWmein Tabée Rrasdur e
within the autoclave was increased by conpressed air to the pressure inside
t he vessel shewempefabhire ®ithid thaeessripraatmam tdinkdnforh®0 veswetesnasA
mai ntai ned for 30 mnutes. A valve located at the |ower part of the
aut ocl ave waslupéoedtahdttthe Mweprpamitaf tie tthetomldor veve operedliaschahged
into saturated vapor atnosphere of 100C through an open orifice of 3.6 mm-
to obtain poeterpandédtiparautddave Aweareopbsthesged i odrtaimaddd vapor
pre- expanded particles,

atmosphere of 100°C through an open orifice of 3.6 mm¢ to obtain

10 pre-expanded particles.

As properties of the obtained pre-expanded particles,
expansion ratio, the number of melting peaks in the DSC curve
obtained by differential scanning calorimetry, open cell ratio, average
cell diameter, fluctuation in cell diameter, fluctuation in expansion

15 ratio and water content were measured. The results are shown in

Table 2.

EXAMPLES 2 to 7
Pre-expanded particles were obtained in the same manner
20 as in Example 1 except that the amount added of melamine (product
name: Melamine, available from BASF Ltd.) was the amount shown in
Table 1 and properties were measured. Expansion conditions and

results are shown in Table 2.

25 EXAMPLE 8
Ethylene-propylene random copolymer (melting point

145°C, melting completion point 160°C, MI value 10g/10 minutes)



expansion ratio, the nunber of nelting peaks in the DSC curve 25 obtained
by differential scanning calorinetry, open cell ratio, average cell
di ameter, fluctuation in cell dianmeter, fluctuation in expangsMAR ®os0 and
wat er content were neasured. The results are shown in 16 MAR 2006 - 21
Tabl e 2. EXAMPLES 9 to 13 Pre-expanded particles were obtained in the sane
manner 5 as in Exanple 8 except that t-h&€Camount added of nel am ne (product
nane: Mel am ne, available fromBASF Ltd.) and talc (average particle size 8
m were the amount shown in Table 1 and properties were neasured. Expansion
condi ti ons &S resaft esartbes fobiprapyksiee r2sinoapdAVROB 1% Resiweighrtt iafl es
and pre-expanded particles were obtained in the same nmanner as in Exanple 8
except that mchmgng (erafhichfnams:adflaemqpredeataitame fveranBASF alédl.abl e
fromBASF Ltd.) as the triazine conEouan and 0.45 % by wei %Et of mca
(aver age pardacomepsepiteonspeirdy 3Q0tGk hawingaai malernkar wegightseld 126d per
properties were neasured. Expansion conditions and results are shown in
Tabl e 2. ExANPZENGsHeston pauitias sBe dntrzine-compaedatd plr 1 Joday weaighsmiai ned
20 in the same nmanner as in Exanple 8 except that 0.5 % by wei ght of
mel ani ne5 ( ptathitaverage PRELISH $éze 8 um)ads dher sipmgasycLtidey easé hé % Py¥azi ne
conmpound and 0.45 % by wei ght of kaoline (average particle size 0.4 m as
t he i nor ganiveightiadrcazdion biack asdhsreperingagort & ereeepmpeiindsg andhat
conditions and results are shown in Table 2. 25 EXAMPLE 16 Resin particles
and pr e- expdhgetptphregualssl 9B byegighd. The mixture was melt mixed in a
50 mm¢ single screw extruder, extruded into strands from a
cylindrical die of 2.2 mm¢ in diameter, cooled with water and cut with
10 a cutter to obtain resin particles of 1.8 mg/ particle.
A 0.35 m® autoclave was charged with 100 parts by weight
of the obtained resin particles (65 kg), 200 parts by weight of water,
0.5 part by weight of basic calcium tertiary phosphate and 0.01 part
by weight of sodium n-paraffinsulfonate and while agitating, the
15 contents of the autoclave were heated to the inner temperature shown
in Table 2. Then, the pressure within the autoclave was increased by
compressed air to the pressure inside the vessel shown in Table 2 and
the temperature within the vessel was maintained for 30 minutes. A
valve located at the lower part of the autoclave was opened and the
20 contents of the autoclave were discharged into saturated vapor
atmosphere of 100°C through an open orifice of 3.6 mmé¢ to obtain
pre-expanded particles.
As properties of the obtained pre-expanded particles,
expansion ratio, the number of melting peaks in the DSC curve
25 obtained by differential scanning calorimetry, open cell ratio, average
cell diameter, fluctuation in cell diameter, fluctuation in expansion

ratio and water content were measured. The results are shown in



16 MAR 2006 - 22 in the sanme manner as in Exanple 8 except that 0.5 % by
wei ght of nelam ne (product nane: Melam ne, available fromBASF Ltd.) as
the triazine conpound and 0.45 % by wei ght of refined bentoRgtygaRPIgeguct
name: BEN- GEL-23, avail able from Hojun Kogyo Co., Ltd.) as the 5 1 norganic
filler were used and properties were neasured. Expansion conditions and
results are shown in Table 2. EXAMPLE 17 Resin particles and pre-expanded
particles were obtained 10 in the same nanner as in Exanple 8 except that
0.5 % by weight of nelamne (product name: Melam ne, avail abl e from BASF
Ltd.) as thdabkleidzi ne conpound and 0.45 % by wei ght of precipitated cal ci um
carbonate (product nane: Brilliant-1500, available from Shiraishi Kogyo
Co., Ltd., average particle size 0.2 m as the inorganic filler 15 were used
and properties were nmeasured. Expansion conditions and results are shown in
Tabl e 2. EXAMPLE 18 Resin particl EXAMEPLIFR - Lipadntied particles were obtai ned
20 in the sanme manner_as in Exanple 8 except that 0.5 % by wei ght of

nel ani ne (product nanegre-REPaRAeE PavHrlepmererdvicgnsa in the sasne mmannerazi ne
conpound and 0,45 % by wei ght of wet synthetic silica (product nanme: N PGEL
AZ- 204, avaidsait Exawplaidpsaest thah thermeuntapddsd of melaming Gyedyatticl e
size 1.3 m as the inorganic 25 filler were used and_properties were.

measur ed. BEXmS: dhelarphae + avadakif ffoms BASFaktd 4 mevh tale (rusrage pagialeR

2006 - 23 EXAMPLE 19 Resin_ particles %nd pr.e- expanded particles were
obt ai ned size 8 um) were the amount shown in Table 1 and properties were

measured. Expansion conditions and results are shown in Table 2.

10 EXAMPLE 14
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 8 except that 0.5 % by weight of
melamine (product name: Melamine, available from BASF Ltd.) as the
triazine compound and 0.45 % by weight of mica (average particle size
15 8 um) as the inorganic filler were used and properties were measured.

Expansion conditions and results are shown in Table 2.

EXAMPLE 15
Resin particles and pre-expanded particles were obtained
20 in the same manner as in Example 8 except that 0.5 % by weight of
melamine (product name: Melamine, available from BASF Ltd.) as the
triazine compound and 0.45 % by weight of kaoline (average particle
size 0.4 um) as the inorganic filler were used and properties were
measured. Expansion conditions and results are shown in Table 2.

25
EXAMPLE 16

Resin particles and pre-expanded particles were obtained



in the sane manner as in Exanple 1 except that 1 % by weight of isocyanuric
acid (product name: NEO CHLOR Cyanuric acid P, 5 avail able from Shi koku
Chem cal s Corporation, deconposition point: 330C) having a mphesRI2806Wei ght
of 129 per triazine skeleton unit was used as the triazine conpound and
properties were neasured. Expansion conditions and results are shown in
Table 2. 10 EXAMPLES 20 to 22 Pre-expandet? particles were obtained in the
same nmanner as in Exanple 8 except that isocyanuric acid (product name: NEO
CHLOR Cyanuric acid P, available from Shi koku Chem cal s_ Cor porati on,
deconposi ti df Bt MemseIvenny afdn Example 8damidthat 9nd %aby weigdrtagle
particle size 8 gym as the inorganic filler were used in the anounts shown
in Tabl e 1 dRElpnaepedpredumt nemseaMelamingargitabls GomBABRLtshiasdda t s
are shown in Tahle 2. EXAMPLE 23 20 Resin particles_and pre-expanded

particl es weriazpesiaraaount and Q¢he “rbyneeight ehrefinedkerdomitemradizgt 1 %
by weight of nelamne isocyanurate (available from N ssan Chem cal

| ndustri es, NaEE: BW”@E}«'%& @vaitable faracHannnwdiQgito §0.11Btdheras rthezi ne
skel eton unit as the triazine conpound and 0,45 % by wei ght of talc 25
(aver ageSparfiogganis fidleg wrasiseleanddrgaertios Weee measuredd Hxpansion
properties were_ neasured., Expansion conditions and results are shown in
Tabl e 2. 16 qurlitoyes angyresydipre shomssim Tadlei 2l es and pre- expanded
particles were obtained in the same manner as in Exanple 8 except that 1 %
by wei ght of acetoguanam ne (available from N ppon Synthetic Chem cal

| ndustry EXAMPLE 17

Resin particles and pre-expanded particles were obtained

10 in the same manner as in Example 8 except that 0.5 % by weight of
melamine (product name: Melamine, available from BASF Ltd.) as the

triazine compound and 0.45 % by weight of precipitated calcium

carbonate (product name: Brilliant-1500, available from Shiraishi

Kogyo Co., Ltd., average particle size 0.2 um) as the inorganic filler

15 were used and properties were measured. Expansion conditions and

results are shown in Table 2.

EXAMPLE 18

Resin particles and pre-expanded particles were obtained

20 in the same manner as in Example 8 except that 0.5 % by weight of
melamine (product name: Melamine, available from BASF Ltd.) as the
triazine compound and 0.45 % by weight of wet synthetic silica
(product name: NIPGEL AZ-204, available from Nippon Silica
Industrial Co., Ltd., average particle size 1.3 um) as the inorganic

25 filler were used and properties were measured. Expansion

conditions and results are shown in Table 2.



5 Co., Ltd.) which has a nolecul ar weight of 125 per triazine skeleton wunit
as the triazine conpound and 0.45 % by weight of talc (average particle
size 8 m as the inorganic filler were used and properties YengafERY' €d.
Expansi on conditions and results are shown in Table 2. 10 EXAMPLE 25 Resin
particles and pre-expanded particles were obtained in the same manner as in
Exanpl e 8 except that propyl ene-butene-- 2% andom copol yner (nelting point
148C, nelting conpletion point 15 161'C, M value 8 g / 10 mnutes) as the
pol ypropyl ene resin, 0.5 %by weight of nelam ne (product name: Melam ne,
avai l able from BASF Ltd.) as the trEXAMBLEoRBound and 0.45 % by wei ght of
talc (average particle size 8 ) as the inorganic filler were used and
properties were neasBfédl parpiwhes end gierexpasdsddprastalassware ebineidn 20
Tabl e 2. EXAMPLE 26 Resin particles and pre-expanded particles were_ obtained
in the sane irabR@rsage MEyaepes & Sxemplenhtexaopf gwet 15% by weight of
propyl ene-but ene-1 random copol yner (neltin oi nt 148C, nelting conpletion
poi nt 161 ClSeFy®BLgEc gagid 1 Tﬁidnlﬁtesl')alaéﬂtg‘@poﬂéW@Bpﬁié&i@uf@siﬁfﬁldo.% % by
wei ght of nel am ne (product nane: 16 MAR 2006 - 25 5 Melam ne, avail able
from BASE Ltavailaklet ﬁén@ 3hikoka1 Edisinal sdrar reragion, By cesipesitism paiat:
(average particle size 8 m) as the inorganic filler were used and )
properti es Wet@ GeAayieg. a pRpleciles wessit ©f ohdd aper tesgineg shdetopianiin
Tabl e 2. COVPARATI VE EXAMPLE 1 . )

was used as the triazine compound and properties were measured.

Expansion conditions and results are shown in Table 2.

10 EXAMPLES 20 to 22
Pre-expanded particles were obtained in the same manner
as in Example 8 except that isdcyanuric acid (product name: NEO-
CHLOR Cyanuric acid P, available from Shikoku Chemicals
Corporation, decomposition point: 330°C) as the triazine compound
15 and talc (average particle size 8 uym) as the inorganic filler were used
in the amounts shown in Table 1 and propérties were measured.

Expansion conditions and results are shown in Table 2.

EXAMPLE 23
20 Resin particles and pre-expanded particles were obtained
in the same manner as in Example 8 except that 1 % by weight of
melamine isocyanurate (available from Nissan Chemical Industries,
Ltd., MC-440) which has a molecular weight of 115 per triazine
skeleton unit as the triazine compound and 0.45 % by weight of talc
25 (average particle size 8 um) as the inorganic filler were used and
properties were measured. Expansion conditions and results are

shown in Table 2.



Resin particles and pre-expanded particles were obtained in the sanme manner
as in Exanple 1 except that 1 % by wei ght of
2,6-di-tert-4-(4,6-bis(octylthio)-1,3,5-triazine-ilam no)phepgmAR Jopgoduct
nane | RGANOX 565, available from C ba Specialty Chemcals Co., Ltd.) which
has a nol ecul ar wei ght of 589 per triazine skeleton unit was used as the
triazi ne conpound and properties were -nm@dsured. Expansion conditions and
results are shown in Table 2. 15 COVPARATI VE EXAMPLE 2 Resin particles and
pre-expanded particles were obtained _in the same manner as in Exanple 1
except that 1 %by weight of 1,3, 5-EXAMBLE-@ft-tert-butyl-4-hydroxybenzyl)
l,3,5-triazine-2,4,6 (1H 3H, 5H)-trion (product name | RGANOX 3114,

avai |l abl e from G ba ReSpedagticjetinnd daesexpandeddpyriipleshweas ebtingdul ar
wei ght of 784 per triazine skeleton unit was used as the triazine conpound
and proper iReth¢usaaneEaiRer asxpadsiampiendiedcsrs dmt le¥ulhys wgightspiown
in Table 2. 25 COVWPARATI VE EXAMPLE 3 Resin particles and pre-expanded
particl es wacetoBtangsding fayadablmirorahimrer Smtbeitp Chanisalendusay 1 %
by wei ght of 16 MAR 2006 - 26 . L

2, 6- di -t &rt o 46l-bvhish Weshagneleqilar weighthef i1 2%mines) phezisie skpledenct
nanme | RGANOX 565, ayvailable from C ba_ Specialty Chemcals Co., Ltd.) which
has a nol ecHait JRithettréazivgocpmpaund And 0.4ReVebsnwatght af take (averagene
conpound and 0. 15 % by weight of talc 5 (average particle size 8 m as the
i nor gani ¢ f iRaRClgesige Bednas theopeotgadycwiHer nwase resed Biphmyanerties

conditions and results are shown in Table 2. COVWPARATI VE EXAMPLE 4 .
were measured. Expansion conditions and results are shown in

Table 2.
10
EXAMPLE 25
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 8 except that propylene-butene-
1 random copolymer (melting point 148°C, melting completion point
15 161°C, Ml value 8 g /10 minutes) as the polypropylene resin, 0.5 % by
weight of melamine (product name: Melamine, available from BASF
Ltd.) as the triazine compound and 0.45 % by weight of talc (average
particle size 8 um) as the inorganic filler were used and properties
were measured. Expansion conditions and results are shown in

20 Table 2,

EXAMPLE 26
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 8 except that ethylene-
25 propylene-butene-1 random copolymer (melting point 148°C, melting
completion point 161°C, MI value 8 g /10 minutes) as the

polypropylene resin, 0.5 % by weight of melamine (product name:



10 Resin particles and pre-expanded particles were obtained in the sanme
manner as in Exanple 8 except that 1 % by wei ght of
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl) 1,3,5-triazine-g, ?10%1, 3H,
5H)-trion (product nane | RGANOX 3114, available from C ba Specialt

Chem cals Co., Ltd.) which has a nol ecul ar wei ght of 784 15 per triazine
skel eton unit as the triazine conpound-arkg 0.15 % by weight of talc
(average particle size 8m as the inorganic filler were wused and properties
wer e neasured. Expansion conditions and results are shown in Table 2. As

i ndi cat ed byM&kemphes available dmdml BABRehtd) 20thel ypazme eompesind and
conposi tion which conprises ethyl ene-propyl ene random copol yner as

pol ypr opy! efle4be%s by(W)eighIdOétaéﬂmmTaghmn@leasiZﬁi&zﬁm}easktéieeimmrmtic

nol ecul ar wei ght of at nobst 300 per triazine skeleton unit (B), is used as
t he subst r atfdlaresmerepresed panidd progerticseswefe t pedesiredd exBapsirmionat i o
can be obtained without 25 worsening the open cell ratio and al so,

f1 uct uat i on comdi¢ldnslaaderesultamateesipowsi onTedle .is snmal|. Furthernore, as
i ndi cated by Exanples 8 to 18 and 20 to 16 MAR 2006 - 27 24, when using in
conmbi natdon wth a pre-determ ned anount of inorganic filler (D),

pr e- expanded particles having higher expansion ratio, small fluctuation in
cel|l dianmeter and expansion r&® R;%RAH‘EVEOEMM@@.EE As indicated by
Exanpl es 25 and 26, in the case that propylene-butene-1 random copol yner
and et hyl ene- pr opyl erResipupanticles amibpreopipandedaparticies werpolyininpdl ene
resin, pre- expanded particles with small fluctuation in cell dianmeter and
expansi on rani heaame BistHi¢eas T Example of lexcepdnthatad Imdivc staighpyo!

Conpar ati ve Exanpl es ) ] o )
- 2,6-di-tert-4-(4,6-bis(octylthio)-1,3,5-triazine-ilamino)phenol

10 (preduct name IRGANOX 565, available from Ciba Specialty
Chemicals Co., Ltd.}) which has a molecular weight of 589 per triazine
skeleton unit was used as the triazine compound and properties were

measured. Expansion conditions and results are shown in Table 2.

15 COMPARATIVE EXAMPLE 2
Resin particles and pre-expanded particles .VVCI‘t.E obtained
in the same manner as in Example 1 except that 1 % by weight of
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl) 1,3,5-triazine-2,4,6 (1H,
3H, S5H)-trion (product name IRGANOX 3114, available from Ciba
20 Specialty Chemicals Co., Ltd.} which has a molecular weight of 784
per triazine skeleton unit was used as the triazine compound and
properties were measured. Expansion conditions and results are

shown in Table 2.

25 COMPARATIVE EXAMPLE 3
Resin particles and pre-expanded particles were obtained

in the same manner as in Example 8 except that 1 % by weight of



1 and 2, when a conpound having a triazine skeleton and nol ecul ar wei ght of
nore than 300 per triazine skeleton unit is added, pre- expanded particles
with high expansion ratio cannot be obtained and fl uctuationgMAREH06

di anmeter and expansion ratio is large. Also, as 15 indicated by Conparative
Exanpl es 3 and 4, when a conpound having a triazine skeleton and nol ecul ar
wei ght of nmore than 300 per triazine ské&Peton unit and an inorganic filler
are added, though the expansion rati o becomes sonmewhat |arger, inprovement

in the fluctuatlon of cell diameter, and expansion ratio |s not sufficient.
16 MAR 20062,0-di-{ert-9g(4, él?lslleﬁ}ﬁﬂuwm,@rﬁ LHI%Z%? Llci)anq phenad to u) LD L
tOto NNN NNNNNNNNNNNN I 1t) 1)Lf)I)LOM
Lf) Lf) Lf) {predach aamg, H‘l‘éﬁ\}\piﬁ 2@5@ @VaelableH from ipa Swacerity co
Co M Lj OMULOMtog:MO%gOOO 00000000QU4~UUas w0) UUU
U U U U 0 uGhemirals,§o whichybgg-a mglecylpy “aelghno\ﬁ;fz&%aer@rmg |

uL~ v C-U U~h);47C 00000 0 0O Q0 04)00a ~U G 1 Ua% a) a- Uas Va~-V
a~ a) Vo vseleton unit as the triazine compound and 0.15 % by weight of talc

5 (average particle size 8 pum) as the inorganic filler were used and
properties were measured. Expansion conditions and results are

shown in Table 2.

COMPARATIVE EXAMPLE 4
10 Resin particles and pre-expanded particles were obtained
in the same manner as in Example 8 except that 1 % by weight of
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl) 1,3,5-triazine-2,4,6 (1H,
3H, SH)-trion (product name IRGANOX 3114, available from Ciba
Specialty Chemicals Co., Ltd.) which has a molecular weight of 784
15 per triazine skeleton unit as the triazine compound and 0.15 % by
'weight of talc (average particle size 8 pum) as the inorganic filler were
used and properties were measured. Expansion conditions and
results are shown in Table 2.
As indicated by Examples 1 to 7 and 19, when a
20 polypropylene resin composition which comprises ethylene-propylene
random copolymer as polypropylene resin (A) and a compbund having
a triazine skeleton and molecular weight of at most 300 per triazine
skeleton unit (B), is used as the substrate resin, pre-expanded
particles of the desired expansion ratio can be obtained without
25 worsening the open cell ratio and also, fluctuation in cell diameter
and expansion ratio is small.

Furthermore, as indicated by Examples 8 to 18 and 20 to



a Cl," m a-~a i 4 ~--y 1W-~a~a ~a~ a,-- al-~a~s,.~a s~ 0000
00O0OOOOO0 O 000 00000202000 O O ~. OO020000000 ]. $. P4 L-. a C3. s.
CL4i.. LaC, ~ CL L C-. I. Cl. O4wt]. t.. 04 1-, aalgng@g%aaao
aadC0aaO "0aao UUiI UUUI Ui UUUUUVUVUUVUVULULU UVU
uvuuvuuvuuvuvuuuvuuuuu 00400V OVO4 OVOOOOa? OV 0OV 044 0OV
o) ouovovoCcvoe WW~ ,W,., WE2WNG6IW~ W~ IWS$-W~4WI.WI~WL~W
s.W4-,WtiWWWO--4 N(ctL)NCO +~ NJ[r] d L') ~0O NCOO~r-1 1-4
ri rNr-#r-1 r~r-i r -q 16 MAR 2006 - 29 W u) Ln Ln Ln It) Ln LOLn NN
NNc q, N 24, Mhen | esing im combmagionowitly & pe-getermined gmounp of t
r-1rl 114 1-4 0 Q0 aia’" aim 00 00 00, .00 00 0Qo u,oa~ O p. 0 0 i 0_040p,0
040 U p, U lingrgagig filler DIy preexremdgd earticleschaving higher wewansion

ratio, small fluctuation in cell diameter and expansion ratio can be
obtained.

5 As indicated by Examples 25 and 26, in the case that
propylene-butene-1 random copolymer and ethylene-propylene-
butene-1 random copolymer are used as polypropylene resin, pre-
expanded particles with small fluctuation in cell diameter and
expansion ratio can be obtained.

10 On the other hand, as indicated by Comparative Examples
1 and 2, when a compound having a triazine skeleton and molecular
weight of more than 300 per triazine skeleton unit is added, pre-
expanded particles with high expansion ratio cannot be obtained and
fluctuation in cell diameter and expansion ratio is large. Also, as

15 indicated by Comparative Examples 3 and 4, when a compound
having a triazine skeleton and molecular weight of more than 300 per
triazine skeleton unit and an inorganic filler are added, though £he
expansion ratio becomes somewhat larger, improvement in the

fluctuation of cell diameter and expansion ratio is not sufficient.
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<0000 00- N L', C NNL() d Lf) IO OOOONNN Ni¢gtMAR 2006 n L!)
Lf) LOr4 rl r-- rl *~~ Nt7 DC 16 MAR 2006 - 32 The conposition of the
~pol ypropyl ene resin conposition of Exanples 27 to 60 and Conparative
Exanples 5 to 13 are shown in Table 3 ang the expansion conditions and
properties of the obtained pre-expanded particles are shown in Table 4. 5
EXAMPLE 27 100 parts By wei ght of ethyl ene-propyl ene random copo| yner
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cell dianeter, fluctuation in cell dianmeter and fluctuation in 10 expansion
rati o were neasured. The results are shown in Table 4. EXAMPLE 28 100 parts
by wei ght of ethyl ene-propyl ene random copol ynmer (nelting pesMARINTE

mel ting conpletion point 160C, M value 9 g/ 10 15 mnutes), 2 parts by
wei ght of ethyl ene iononmer resin (product nanme: H mlan SD 100, avail able
fromMtsui Dupont Poly Chem cal Co., Lta&k2) - obtained by crosslinking

et hyl ene-(neth)acrylic acid copolyner with a potassiumion as the _
hydrophilic polymer, 1 part by weight of isocyanuric acid (product nane:
NEO- CHLOR Cyanuri ¢ acTlle Rjor@oaitin aifl ghd poiystokdkne Gresin cabmpCsihan abf on)
havi ng a nol ecul ar weight of 129 per triazine skeleton unit as the triazine
conpound, EAdmpaes 1Y teebghanadfConlparahiver Byemyplesi 2l t® di3zer® shownadmnd 2. 6
parts by weight of carbon black as the coloring agent were conpounded. The
m xture was Table &iaed the axPansmn sionglitionsr endeptropeidics 25 tévet phtdednt o
strands froma cylindrical die of 2.2 nm in dianeter, cooled wth water
and cut wit Ipra-exparded pahicddées areshowminiT=dbe 9f 1.8 ng / particle. 16
MAR 2006 - 34 Pre-expanded particles were obtained and properties were
measur edSin the sane manner as in Exanple 27. The results are shown in
Table 4. 5 EXAMPLES 29 to 33 Resin particles and pre-expanded particles were
obtained in the same manner as in EREXAMELES2€xcept that the amount to be
added of ethylene iononer resin (product nanme: H mlan SD 100, available
from M tsui Dupont Pol§0ghets byl waght aftethylesbt-proplene namcrlmmasmpcdkm@'

et hyl ene-(neth)acrylic acid copol ymer with a potassiumion, isocyanuric

aci d (produdmeltimg poiEd HE R meihngicorapletics point 160°C, MI value S g / 10

minutes), 2 parts by weight of ethylene ionomer resin (product name:
10  Himilan SD 100, available from Mitsui Dupont Poly Chemical Co., Ltd.}
obtained by crosslinking ethylene-{meth)acrylic acid copolymer with a
potassium ion as the hydrophilic polymer, 1 part by weight of
isocyanuric acid (product name: NEO-CHLOR Cyanuric acid P,
available from Shikoku Chemicals Corporation) having a molecular
15 weight of 129 per triazine skeleton unit as the triazine compound and
2.6 parts by weight of carbon black as the coloring agent were
compounded. The mixture was melt mixed in a 50 mm¢ single screw
extruder, extruded into strands from a cylindrical die of 2.2 mm¢ in
diameter, cooled with water and cut with a cutter to obtain resin

20 particles of 1.8 mg/ particle.
A 0.35 m?® autoclave was charged with 100 parts by weight
of the obtained resin particles (65 kg), 200 parts by weight of water,
0.5 part by weight of basic calcium tertiary phosphate and 0.01 part
by weight of sodium n-paraffinsulfonate and while agitating, the
25 contents of the autoclave were heated to the inner temperature shown
in Table 4. Then, the pressure within the autoclave was increased by

compressed air to the pressure inside the vessel shown in Table 4 and



avai |l abl e from Shi koku Chem cal s Corporation) and talc (average particle
size 8 m were the anbunt shown in Table 3 and properties were neasured.
The results are shown in Table 4. 15 EXAMPLE 34 Resin parti cieMAR2006
pre-expanded particles were obtained in the sane manner as in Exanple 33
except that mca (average particle size 8n) was used as the inorganic
filler and properties were 20 neasured. 33he results are shown in Table 4.
EXAMPLE 35 Resin particles and pre-expanded particles were obtained in the
sanme manner as in Exanple 33 except that kaoline (average 25 particle size
0.4 m was tkedeaspethetumnowgdriinctifa ¢t eselamds pnaperained fone3® mipastesed. A The
results are shown in Table 4. 16 MAR 2006 - 35 EXAMPLE 36 Resin particles
and pr e- expaatied lpeatad besheeleovabparted thenatiheckamewassnopened amd Exhepl e
33 except that refined bentonite (product nane: BEN CGEL-23, available from
Hoj un Kogyoc@uotents doj thewasutmsddvas wdre idischanged f intlcerssnoapedpeapoes
were nmeasured. The results are shown in Table 4. EXAMPLE 37 Resin particles
and pre- expatdeskspaetd of esOOKE ehobtg@ined open nrifiee sérik 2nammér taotitain
Exanpl e 33 except that |aponite (product nane: Laponite XLG available from
Ni ppon S| i paetexipsndedl padiclelstd.) was used as the inorganic filler and
properties were neasured. The results are shown in Table 4. 15 EXAMPLE 38
Resin particles and pie-prppeneges paf t thd esbteimedobpee-eaganded particles,

expansion ratio, the number of melting peaks in the DSC curve

obtained by differential scanning calorimetry, open cell ratio, average

cell diameter, fluctuation in cell diameter and fluctuation in

10 expansion ratio were measured. The results are shown in Table 4.

EXAMPLE 28

100 parts by weight of ethylene-propylene random copolymer

(melting point 146°C, melting completion point 160°C, Ml value9 g / 10

15 minutes), 2 parts by weight of ethylene ionomer resin (product name:
Himilan SD 100, available from Mitsui Dupont Poly Chemical Co., Ltd )
obtained by crosslinking ethylene-(meth)acrylic acid copolymer with a
potassium ion as the hydrophilic polyrﬁer, 1 part by weight of
isocyanuric acid (product name: NEO-CHLOR Cyanuric acid P,

20 available from Shikoku Chemicals Corporation) having a molecular
weight of 129 per triazine skeleton unit as the triazine compound,
0.15 part by weight of talc (average particle size 8 pm) and 2.6 parts

by weight of carbon black as the coloring agent were compounded.

The mixture was melt mixed in a 50 mm¢ single screw extruder,

25 extruded into strands from a cylindrical die of 2.2 mm¢ in diameter,
cooled with water and cut with a cutter to obtain resin particles of 1.8

mg / particle.



in the sane manner as in Exanple 33 except that wet synthetic silica
(product nane: N PGEL AZ-204, available from N ppon Silica Industrial Co.,
Ltd., average particle size 1.3 jum was used as the 20 inor gamARfA006er and
properties were neasured. The results are shown in Table 4. EXAMPLE 39
Resin particles and pre-expanded particles were obtained 25 in the sanme
manner as in Exanple 28 except that preci®pitated calcium carbonate (product
nane: Brilliant-1500, available from Shiraishi Kogyo Co., Ltd., average
particle size 0.2 m was used as 16 MAR 2006 - 36 the inorganic filler and
properties were neasuPeerexpsnded parsicdes vetmnwabiaintshbaUprEPAMPEESVAE t 0
42 5 Resin particles and pre-expanded particles were obtained in the sanme
manner as i MERawsed 28 thecspma hmanasehyaerna Exaonple 27ssi Theprasiucs arne:
H mlan 1707, available from M tsui Dupont Poly Chem cal Co., Ltd.)

obt ai ned by sh@&sl imKialde ¢t.hyl ene- (neth) acrylic acid copolymer with a
sodiumion was added as the hydrophilic polynmer in 10 the anount shown in
Tabl e 3 and properties were neasured. The results are shown in Table 4.
EXAMPLE 43 Resin particles and pre-expanded particles were obtained 15 in
t he sameSmanner as in Exanple 27 BXAMPLERREZ%E0 3@ ne (product nane:

Mel am ne, avail able from BASF Ltd., deconposition point: 300C) which has a
nmol ecul ar wei ght of 1Respempanticies mnd kyleeespandied, pantislas sergsobtained

triazine conmpound and properties were neasured. The results are shown in
Tabl e 4. 20 in the same manner as in Example 28 except that the amount to be

added of ethylene ionomer resin (product name: Himilan SD 100,
available from Mitsui Dupont Poly Chemical Co., Ltd.) obtained by
10 crosslinking ethylene-(meth}acrylic acid copolymer with a potassium ion,
isocyanuric acid (product name: NEO-CHLOR Cyanuric acid P,
available from Shikoku Chemicals Corporation) and talc (average
particle size 8 ym) were the amount shown in Table 3 and properties
were measured. The results are shown in Table 4.
15
EXAMPLE 34
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 33 except that mica (average
particle size 8 um) was used as the inorganic filler and properties were

20 measured. The results are shown in Table 4.

EXAMPLE 35
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 33 except that kaoline (average
25 particle size 0.4 pum) was used as the inorganic filler and properties

were measured. The results are shown in Table 4.



EXAMPLE 44 Resin particles and pre-expanded particles were obtained in the
sanme manner as in Exanple 28 except that nelam ne (product nane: Ml am ne,
avai | abl e from BASF Ltd., deconposition point: 25 300C) whi chgNMAR22006

nmol ecul ar wei ght of 126 per triazine skeleton unit, was used as the
triazine conpound and properties were neasured. The results are shown in
Table 4. 16 MAR 2006 - 37 EXAMPLES 45 -t 8554 Resin particles and

pre- expanded particles were obtained in the sane manner as in Exanple 44
except that the ampbunt to be added of ethylene iononer resin (product nane:
Hinmilan SD 100, 5 available from M tEKiAM)HgEnlB6PoI y Chemical Co., Ltd.)
obtai ned by crosslinking ethylene-(meth) acrylic acid copolyner with a
potassiumion and nEResim@arpiceland pre-eipiadedcpartiialdsabiesefobiniBadF
Ltd.) were the amount shown in Table 3 and properties were neasured. The
resul ts areiBhidvn semdabhaner a9 IEXANVROEES3Resxeepfathat reSingddbpneorxganded
particles were obtained in the sane manner as in Exanple 44 except that

et hyl ene i ofpreduct gxame( BBINuGEhaid, avaiiabie f1qorHojva Kegye Coomtit)sui
Dupont Poly 15 Chemi cal Co.,, Ltd.) obtained by crosslinking

et hyl ene5 ( m&¥ag aved pe te tnogsguicyiiler wind pacperiiamwere meausesil.asThee
hydrophilic polynmer and properties were neasured. The results are shown in
Tabl e 4. 20resubesanre BIsevrRasi haple ¢ cl es and pre- expanded particles were
obt ai ned

EXAMPLE 37
Resin particles and pre-expanded particles were obtained
10 in the same manner as in Example 33 except that laponite (product
name: Laponite XLG, available from Nippon Silica Industrial Co., Ltd.)
was used as the inorganic filler and properties were measured. The

results are shown in Table 4.

15 EXAMPLE 38
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 33 except that wet synthetic silica
{product name: NIPGEL AZ-204, available from Nippon Silica
Industrial Co., Ltd., average particle size 1.3 pm) was used as the
20 inorganic filler and properties were measured. The results are

shown in Table 4.

EXAMPLE 39
Resin particles and pre-expanded particles were obtained
25 in the same manner as in Example 28 except that precipitated
calcium carbonate (product name: Brilliant-1500, available from

Shiraishi Kogyo Co., Ltd., average particle size 0.2 um) was used as



in the sane manner as in Exanple 44 except that propyl ene-butene- 1 random
copolyner (nelting point 148C, nelting conpletion point 161C, M value 8 g
/ 10 minutes) was used as the polypropylene resin and propensiNaAR®0G
measured. The results are shown in Table 4. EXAMPLE 57 Resin particles and
pre-expanded particles were obtained 16 MAR 2006 - 38 in the sane manner as
i n Exanpl e 44 except that ethyl ene- propywéene-butene-1 random copol yner
(melting point 148C, nelting conpletion point 161C, M value 8 g / 10

m nutes) was used as the_ pol ypropyl ene resin and properties were neasured.
The resul t s theeingrgaivaniiiler TibH P 7P P EINPHETSSIRESUT oshar t TBEekesatts are
pre-expanded particles were obtained in the same nmanner as in Exanple 44
except that showni iweTabde 4socyanurate (product name: Mel amine, avail abl e
from BASF Ltd.) which has a nol ecul ar weight of 113 per triazine skel eton
unit, was wused as the triazine conpound and properties were neasured. The
results are shown in Table 4. 15 EXAMPLE 59 Resin particles and pre-expanded
particles were obtained in the SBfAMBRES 48std i2Exanpl e 28 except that

i socyanuric acid (product nane: NEO CHLOR Cyanuric acid P, available from
Shi koku SCheni cal s CoRpeiniiaghiclomiedtt mis-expended pariieleghivese abiipsd 20
triazine skeleton unit, was used as_the triazine conpound jin_the anount
shown i n TabPetlze HaMpHPEIATES \i8r BXaEaBIr 2§. ewtn%@@h etBylane dpoman

Tabl e 4. EXAMPLE 60 25 Resin particles_and pre- expandedNPart_i cles were
obt ai ned resin (product name: Himilan 1707, available from Mitsui Dupont Poly

Chemical Co., Ltd.) obtained by crosslinking ethylene-(meth)acrylic acid
copolymer with a sodium ion was added as the hydrophilic polymer in
10 the amount shown in Table 3 and properties were measured. The

results are shown in Table 4.

EXAMPLE 43
Resin particles and pre-expanded particles were obtained
15 in the same manner as in Example 27 except that melamine (product
name: Melamine, available from BASF I;td., decomposition point:
300°C) which has a molecular weight of 126 per triazine skeleton unit,
was used as the triazine compound and properties were measured.
The results are shown in Table 4.
20
EXAMPLE 44
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 28 except that melamine (product
name: Melamine, available from BASF Ltd., decomposition point:
25 300°C) which has a molecular weight of 126 per triazine skeleton unit,
was used as the triazine compound and properties were measured.

The results are shown in Table 4.



in the sane manner as in Exanple 28 except that nelam ne (product nane:

Mel am ne, available from BASF Ltd., deconposition point: 16 MAR 2006 39
300C) which has a nol ecul ar wei ght of 126 per triazine skel ej@ MARIZ006 Was
used as the triazine conpound in the anobunt shown in Table 3 and properties
were neasured. The results are shown in Table 4. 5 COVPARATI VE EXAMPLE 5 100
parts by wei ght of ethyl ene-propyl ene raBdom copol yner (nelting point 146C,
mel ting conpletion point 160C, M value 9 g/ 10 mnutes), 2 parts by

wei ght of ethyl ene iononmer resin roduct nape: Himlan SD 100, avail able
from M tsui Dupont Poly Cheni cal @A MRLES)43300Btai ned by crosslinking

et hyl ene-(neth)acrylic acid caopplynmer with a potassiumion as the |

hydr ophi I i ¢ pol yner, RESiB BaFtic \%‘idgﬁfe‘cﬁxﬁad?‘ge (RAKIGlgE WaFeidhtainede 8
m as the inorganic filler and 2.6 parts by weight of carbon black were
conpounded. “TH%cnf-‘%ﬂFr B9RBCHAY 1N HXREAlE 4t srcept halgihe senewndxor baer
extruded into strands from 15 a cylindrical die of 2.2 mpt i.n di aneter,

cool ed wi t hagsesy &n&twn%lPﬁoﬁ%htrﬁéint@reéi-l&itnn?&q:nl']ég%lﬁfél%@ 300 8
ng/ particle. . Pre-expanded parficles were gpbtained in the same nmanner as in
Exanpl e 27 aﬁaéabf%éxr@szbd\flsﬁ% baranti 5ryy ShBgmiral febh elid.) HRfAIRBHPYI es
were measured. The results are sh in. Table 4. 20 COVPARATI VE EXAMPLE 6
Resi n parti EFesslpiging ethxlpaadmretidrendicacidegapdmerigih 2 PotagssEmdofanner

as in Conparatjve Exanpple 5 except that njca. (aver particle siz m
was used as mﬁﬁﬁfrﬁg}% IpFpdnet we-é\ég&r&b@ ¢ e e b FASF B
results are sho in Table 4, 16 NA 2%?6 - 40 .

were the amount shown 1n Table 3 and properties were measured.

The results are shown in Table 4.
10
EXAMPLE 55
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 44 except that ethylene ionomer
resin (product name:; Himilan 1707, available from Mitsui Dupont Poly
15 Chemical Co., Ltd.) obtained by crosslinking ethylene-(meth)acrylic acid
copolymer with a sodium ion was used as the hydrophilic polymer and

properties were measured. The results are shown in Table 4.

EXAMPLE 56
20 Resin particles and pre-expanded particles were obtained
in the same manner as in Example 44 except that propylene-butene-
1 random copolymer (melting point 148°C, melting completion point
161°C, Ml value 8 g / 10 minutes) was used as the polypropylene resin
and properties were measured. The results are shown in Table 4.
25
EXAMPLE 57

Resin particles and pre-expanded particles were obtained



COMPARATI VE EXAMPLE 7 Resin particles and pre-expanded particles were
obtained in the sane nmanner as in Conparative Exanple 5 except that kaoline
(average particle size 0.4 m was used as the inorganic fill Qs MAR 2006
properties were neasured. The results are shown in Table 4. COVPARATI VE
EXAMPLE 8 Resin particles and pre-expanded particles were obtained in the
same manner as in Conparative Exanple 5 @&8cept that refined 10 bentonite
(product name: BEN-CEL-23, avail able from Hojun Kogyo Co., Ltd.) was used as
the inorganic filler and properties were neasured. The results are shown in
Tabl e 4. 15I1COMPARATAVE BXAVRLE 9ARedl nExampld ed4arakqerd- dhpandsbyleara-i cl es
were obtained in the sane manner as in Conparative Exanple 5 except that

et hyl ene i orowpylersimtepeotutandeme copplyimen (arrtingapeintadl4d C, omeltingsui
Dupont Poly Chemical Co., . Ltd.) obtained by crosslinking

et hyl ene- ( neomplatian oot d &lokol Miealueth g/ sbdi mamutes)vees ugeed aas 2bet he
hydrophilic polymer and properties were neasured. The results are shown in
Tabl e 4. COVWARPTORElERAKPSER a0dRpsORETiaES Ve res megab yiresl.ex Phrdeas s @rel es
were obtained 25 in the same nmanner as in Conparative Exanple 5 except that
propyl ené- bwteren iy Fabéerdcopol ymer (el ting point 148C, nelting conpletion
point 161C, M value 8 g / 10 mnutes) was used as the 16 MAR 2006 - 41 5
pol ypropyl ene resin and properties were neasured. The results are shown in

Tabl e 4.
EXAMPLE 58
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 44 except that melamine
10 isocyanurate (product name: Melamine, available from BASF Ltd.)
which has a molecular weight of 113 per triazine skeleton unit, was
used as the triazine compound and properties were measured. The

results are shown in Table 4.

15 EXAMPLE 59
Resin particles and pre-expanded particfes were obtained
in the same manner as in Example 28 except that isocyanuric acid
(product name: NEO-CHLOR Cyanuric acid P, available from Shikoku
Chemicals Corporation) which has a molecular weight of 129 per
20 triazine skeleton unit, was used as the triazine compound in the
amount shown in Table 3 and properties were measured. The

results are shown in Table 4.

EXAMPLE 60
25 Resin particles and pre-expanded particles were obtained
in the same manner as in Example 28 except that melamine (product

name: Melamine, available from BASF Ltd., decomposition point:



COMPARATI VE EXAMPLE 11 Resin particles and pre-expanded particles were
obtained in the same manner as in Conparative Exanple 5 except that

et hyl ene -propyl ene-butene- 1 random copol ymer (nelting poi nt16M§ﬁ2003el ting
conpletion point 161 C, M value 8 g/ 10 mnutes) was used as th

pol ypropyl ene resin and properties were neasured. The results 10 are shown
in Table 4. COVWARATI VE EXAMPLE 12 Resi-n 3%articles and pre-expanded
particles were obtained in the sane rranner as in Exanple 28 except that
2,6-di-tert-4- 084 6- 15 bis(octylthio)- 5-triazine-ilam no)phenol

(product namO0HGANbicBdrs ampﬂmlarw@MQfal%mranrm,mcﬁeﬂk@at@n Canit,

Ltd.) which has a nolecular weight of 589 per triazine skeleton unit was
used i nst eadvad Userb@pathve ittiazing cordpprsseinithe agreuntshoved. inThablesul t s
are shown in Table 4. 20 COVPARATI VE EXAMPLE 13 Resin particles and

pr e- expandedp@mroflessiageverepngpnanedi n Threreswlisranenshows im Tabklapte 28
except that 1,3,5-tris(3,5-di-
tert-butyl-4-hydroxybenzyl)1,3,5-triazine-2,4,6(1H 3H 5SH)-trion 25 (product
name | RGANOX 3114, available from C ba Specialt Chem cals Co., Ltd.) which
has a mofecul ar wei ght of 784 %@MW‘R&E"I&E Es?fe‘éx/ﬂ?leﬁi Qnit was used instead
of isocyanuric acid and properties 16 MAR 2006 - 42 were neasured. The
resul ts are shown i n T@Birars bysweightoftedhyisneEpaapylenorandéozecopgymens,
58 to 60, in the case that the pre-expanded particles are prepared from
pol ypr opyl edEneléisignpeistt i 6 Ggmedingaorsplsfion pgimt ééOethgv@lus PEopylene

random copol yner as poI ypro%yl ene resin (Ai) 0.05 to 10
minutes), 2 parts by weight of ethylene ionomer resin (product name:

Himilan SD 100, available from Mitsui Dupont Poly Chemical Co., Ltd.)
10 obtained by crosslinking ethylene-(meth)acrylic acid copolymer with a
potassium ion as the hydrophilic polymer, 0.15 part by weight of talc
(average particle size 8 um) as the inorganic filler and 2.6 parts by
weight of carbon black were compounded. The mixture was melt
mixed in a 50 mm¢ single screw extruder, extruded into strands from
15 a cylindrical die of 2.2 mm¢ in diameter, cooled with water and cut
with a cutter to obtain resin particles of 1.8 mg/ particle.
Pre-expanded particles were obtained in the same manner
as in Example 27 under the expansion conditions shown in Table 4
and properties were measured. The results are shown in Table 4.
20
COMPARATIVE EXAMPLE 6
Resin particles and pre-expanded particles were obtained
in the same manner as in Comparative Example 5 except that mica
(average particle size 8 um) was used as the inorganic filler and

25 properties were measured. The results are shown in Table 4.



parts by weight of isocyanuric acid, nelamne or nelam ne isocyanurate as
the conpound having a triazine skel eton and nol ecul ar wei ght of at nobst 300
per triazine skeleton unit (B), 0.01 to 20 parts by wei ght qt MARYigBGE

i onomer resin prepared by crosslinking 10 ethyl ene-(neth)acrylic acid
copolymer with an ion as the hydrophilic polynmer (C and O to 10 parts by
wei ght of talc as the inorganic filler - (40),- pre-expanded particles of the
desired expansion ratio can be obtained and fluctuation in cell dianeter
and expansion ratio is small. 15 Also, as indicated by Exanples 27 to 33,
40 to 55 and 58, by addi ng 0. BMRABRAFAVES ERSAMEILIN(7 of i socyanuric acid,
nmel am ne or nelam ne isocyanurate as the conpound having a triazine

skel eton and nol ecul Resiweipgirticdés andnpse-S0apdedt particles wieeketbtaineidt

(B), not only can fluctuation in cell dianeter and expansion ratio of the
20 obt ai ned iprthespamicbpact ksl iesCohmkamtiveriliample Sadxecepththapkaocbiakl

rati o can be decreased. Furthernore, as indicated in Exanples 36 to 39, in
the case tHaveraga, padotlensizeb@mt ) evabapsedtas thiel inarganicafitiennand
carbonate is used as the inorganic filler, pre-expanded particles with 25
smal | fl &ct yawipsrties wert mMearsred. afthexpsndscare showrcan Teblebt ai ned.  In
the same manner, as indicated in Exanples 56 and 57, in the case that
propyl ene- but ene- 1 random copol yner or ethyl ene-propyl ene 16 MAR 2006 - 43
but ene- 1 random copol yner is used as the pol ypropyl ene resin, pre- expanded
particles with small fluctuat GAMBPABATIVE EdAMPLAH@ expansion ratio can
be obtained. On the other hand, as indicated in Conparative Exanples 5 5 to
11, in the case that Beemrm;rmlm\amb raetexpandedspartickes wede obtaivedar

wei ght of at nost 300 per triazine skeleton unit is not
in the same manner as in Comparative Example 5 except that refined

10 bentonite (product name: BEN-GEL-23, available from Hojun Kogyo
Co., Ltd.) was used as the inorganic filler and properties were

measured. The results are shown in Table 4.

COMPARATIVE EXAMPLE 9
15 Resin particles and pre-expanded particles were obtained
in the same manner as in Comparative Example 5 excépt .that
ethylene ionomer resin (product name: Himilan 1707, available from
Mitsui Dupont Poly Chemical Co., Ltd.) obtained by crosslinking
ethylene-(meth)acrylic acid copolymer with a sodium ion was used as
20 the hydrophilic polymer and properties were measured. The results

are shown in Table 4.

COMPARATIVE EXAMPLE 10
Resin particles and pre-expanded particles were obtained
25 in the same manner as in Comparative Example 5 except that
propylene-butene-1 random copolymer (melting point 148°C, melting

completion point 161°C, MI value 8 g / 10 minutes) was used as the



added, the fluctuation in cell dianeter and expansion ratio of the obtained
pre-expanded particles is large in conparison to Exanples 27 to 60. 10 In
addition, as indicated by Conparative Exanples 12 and 13, i MErR2986 t hat
a conpound having a triazine skeleton and nol ecular weight of nore than 300
per triazine skeleton unit is added, the fluctuation in cell dianeter and
expansion ratio of the obtained pre-expanded particles is large in
conparison to Exanples 27 to 60. 16 MAR 2006 4) a 0 0 O c - 44-
NNNNNNNNNNNN 1 LC) *-a toVI) Lf)t)tCLLOIt)LC) 0 OO0 0000000
polypropylene resin and properties were measured. The results are

shown in Table 4.

COMPARATIVE EXAMPLE 11
5 Resin particles and pre-expanded particles were obtained
in the same manner as in Comparative Example 5 except that
ethylene-propylene-butene-1 random copolymer (melting point 148°C,
melting completion point 161°C, MI value 8 g / 10 minutes) was used as
the polypropylene resin and properties were measured. The results

10 are shown in Table 4.

COMPARATIVE EXAMPLE 12
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 28 except that 2,6-di-tert-4-(4,6-
15  bis{octylthio)-1,3,5-triazine-ilamino)phenol (product name IRGANOX
565,‘ava_ilab1e from Ciba Specialty Chemicals Co., Ltd.}) which has a
molecular weight of 589 per triazine skeleton unit was used instead of
isocyanuric acid and properties were measured. The results are
shown in Table 4.
20
COMPARATIVE EXAMPLE 13
Resin particles and pre-expanded particles were obtained
in the same manner as in Example 28 except that 1,3,5-tris(3,5-di-
tert-butyl-4-hydroxybenzyl)1,3,5-triazine-2,4,6(1H,3H,5H)-trion
25 {product name IRGANOX 3114, available from Ciba Specialty
Chemicals Co., Ltd.) which has a molecular weight of 784 per triazine

skeleton unit was used instead of isocyanuric acid and properties
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were measured. The results are shown in Table 4.

As indicated by Examples 27 to 33, 40 to 55, 58 to 60, in
the case that the pre-expanded particles are prepared from
polypropylene resin containing 100 parts by weight of ethylene-

5 propylene random copolymer as polypropylene resin (A), 0.05 to 10
parts by weight of isocyanuric acid, melamine or melamine
isocyanurate as the compound having a triazine skeleton and
molecular weight of at most 300 per triazine skeleton unit (B), 0.01 to
20 parts by weight of ethylene ionomer resin prepared by crosslinking

10 ethylene-(meth)acrylic acid copolymer with an ion as the hydrophilic
polymer (C) and O to 10 parts by weight of talc as the inorganic filler
(D), pre-expanded particles of the desired expansion ratio can be
obtained and fluctuation in cell diameter and expansion ratio is
small.

15 Also, as indicated by Examples 27 to 33, 40 to 55 and 58,
by adding 0.05 to 6 parts by weight of isocyanuric acid, melamine or
melamine isocyanurate as the compound having a triazine skeleton
and molecular weight of at most 300 per triazine skeleton unit (B), not
only can fluctuation in cell diameter and expansion ratio of the

20 obtained pre-expanded particles be kept small, but also the open cell
ratio can be decreased.

Furthermore, as indicated in Examples 36 to 39, in the
case that mica, kaoline, bentonite, laponite, silica or calcium
carbonate is used as the inorganic filler, pre-expanded particles with

25 small fluctuation in cell diameter and expansion ratio can be obtained.
In the séme manner, as indicated in Examples 56 and 57, in the case

that propylene-butene-1 random copolymer or ethylene-propylene-
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10

butene-1 random copolymer is used as the polypropylene resin, pre-
expanded particles with small fluctuation in cell diameter and
expansion ratio can be obtained.

On the other hand, as indicated in Comparative Examples
Sto 11, in the case that a compound having a triazine skeleton and
molecular weight of at most 300 per triazine skeleton unit is not
added, the fluctuation in cell diameter and expansion ratio of the
obtained pre-expanded particles is large in comparison to Examples
27 to 60.

In addition, as indicated by Comparative Examples 12 and
13, in the case that a compound having a triazine skeleton and
molecular weight of more than 300 per triazine skeleton unit is added,
the fluctuation in cell diameter and expansion ratio of the obtained

pre-expanded particles is large in comparison to Examples 27 to 60.
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- 50 The nethod by which the properties of the pre-expanded particles were
evaluated is indicated bel ow (Expansion ratio) After nmeasuring the weight
of the pre-expanded particles, 5 the volunme was neasured by1sMARDPWOEI Ng
with ethanol in a 100 mMl  nesscylinder and the true density val ue was found.
The expansion ratio was calculated by dividing the density of the resin
particles of the polypropylene resin composition by the true density val ue.
(Nunmber of nelting peaks in the DSC curve obtained by differential 10
scanning cal orinetry) The nunber of nelting peaks were read fromthe DSC
curve obt ai ned when The rmeéthgdoby prhidxphedpdoperti¢s|astivepre-tepsaadetlr om
40C to 220C at a heating rate of 10C mnute using a differential scanning
cal ori net er parfiqlépencoekiahates) isThedicladsedoadeit. vol une (V0) of the
pre- expanded particles was found using an air conparison pychnoneter (930
nmodel , nade (BypaBesdkmarat@s) , Ltd.), the ethanol inpregnated volune (V1) of
the sanme sanples was additionally found, and the open cell ratio was found
20 from Qpen cel | ratAldet apeaspivig theoyeighit) ok thepreasxphadspke pacticles,at i o
i ncreases, decrease in noldability when 25 conducting in-nold expansion
nmol di ng ®f tthe ywlamepuiadamicpsiviedl by impregratang cuithse tleamyohirs wc i 0@sml
conpression strength when nade into an in-nold expanded article is caused.
I n order tomesventinder MRl 266 trus denssignivdlugnwagefoende The mexipdatsibint y
and nmechani cal strength, the open cell ratio is preferably at nost 6 %
ratio was calculated by dividing the density of the resin particles of

the polypropylene resin composition by the true density value.
(Number of melting peaks in the DSC curve obtained by differential
10 scanning calorimetry)

The number of melting peaks were read from the DSC
curve obtained when 1 to 10 mg of pre-expanded particles were
heated from 40°C to 220°C at a heating rate of 10°C/minute using a
differential scanning calorimeter.

15 {Open cell ratio)

The closed cell volume (V,) of the pre-expanded particles
was found using an air comparison pychnometer (930 model, made by
Beckman Co., Ltd.}, the ethanol impregnated volume (V,} of the same
samples was additionally found, and the open cell ratio was found

20 from

Open cell ratio (%) = ((V, - Vg)}/ V) x 100.

As the open cell ratio increases, decrease in moldability when
25 conducting in-mold expansion molding of the pre-expanded particles
and mechanical strength such as compression strength when made

into an in-mold expanded article is caused. In order to prevent



(Average cell dianeter) 30 pre-expanded particles were randomy picked out
of the 5 obtained pre-expanded particles, the cell dianmeter was neasured
according to JIS K6402 and the average cell dianeter (d) was 1bmAadR 2005he
average cell dianmeter i.s preferably approximately 100 to 500 m in view of
nol dability when conducting in-nold expansion nolding of the pre-expanded
particles and col or when nade into an in-3ld 10 expanded article. Wien nade
m croscopic to less than 50 [Lm noldability when conducting in-nold
expansi on nol ding tends to decrease. (Fluctuation in cell dianeter) The
rati o (cel | HiBasficantdaseeasteisrmoldapilitand sndehaniod steengthoph¢ eperhi ch
represents fluctuation in cell dianmeter and the average cell dianeter (d)
was found byell pegio=ig prefgraklu@s. mest th&.smaller Uis, the nore uniformthe
cells are. In nost cases, when the value of Uis at |east 20 % unevenness
in col or terddyeregemalbasamsiteeleabl e and as the val ue of U becomes |arger,
unevenness in color tends to increase. The value of U was classified and
eval uati on was conducBBdPrcespansed partielasoweseirandambepickedsug:ofithieue of
Uis less than 10 % 0: value of Uis at least 10 % and |ess than 20 % L,:
val ue of SU iabtainedagresexpandad pasticlesy theosald fiRnzOeoE wag2measures ue
of Uis at least 35 % (Fluctuation in expansion ratio) 0.3 to 1 L of the
obt ai ned pr RSSHAEDdITiEPE02\wnd thy ayerres callidpmebo () wasatahzdeve
(8 kinds of 3.5, 4, 5, 6, 7, 8 9 5 and 10 nmesh) and fromthe wei 8ht ratio
W and expaﬁg}p@@qqﬁgg q/\qll shameter is preferably approximately 100 to SO0 pum

in view of moldability when conducting in-mold expansion molding of
the pre-expanded particles and color when made into an in-mold
10 expanded article. When made microscopic to less than SO0 um,
moldability when conducting in-mold expansion molding tends to
decrease.
(Fluctuation in cell diameter)
The ratio (cell diameter fluctuation U) of the standard
15 deviation (o) which represents fluctuation in cell diameter and the

average cell diameter (d) was found by
U (%) = (o/d) x 100.

20 The smaller U is, the more uniform the cells are. In most cases,
when the value of U is at least 20 %, unevenness in color tends to
become noticeable and as the value of U becomes larger, unevenness
in color tends to increase. The value of U was classified and
evaluation was conducted according to the following criteria.

25 ©: value of U is less than 10 %

(O: value of U is at least 10 % and less than 20 %

A\ value of U is at least 20 % and less than 35 %



t he pre-expanded particles remaining in the sieve, the weighted expansion
average ratio Kay and expansion ratio standard deviation om was cal cul ated
by 10 Kai = (Ki x W) On_ [2 {W x (Kav - Ki)21 1. 15 Usi ng 16dIaR @06uesS,
expansion ratio fluctuation V was calculated by V (%9 = (amm / Ka") x 100.
The smaller Vis, the smaller the fluctuation in expansion ratio is. The
val ue of V was cl assified and eval uati on as- conducted according to the
following criteria. 20 O val ue of Vis less than 7.5 % 0: value of Vis at
| east 7.5 %and Iess t han 10 % . value of Vis at |least 10 % and | ess
than 12.5 9% XX valyig elUots %’tll%a%tt3f5eést 12.5 % and less than 15 % X X :
value of Vis at least 15 %25 (Water content of the pre-expanded particles)
Af t er dehydr(gﬂ’ilﬁE}J%H@nsm ﬁ&@énﬁoﬁlﬁ@tw)e expanded particles inmediately
after pre-expansion an airflow the wei was 16 MAR 2006 - 53 5
measur ed. Furt her rmre -3 e Veilgied (W)Ol%ﬁatlﬁﬁddW?r@‘ﬁmdﬁdepaéﬁﬁkﬁﬁjéﬂere
particles for. 12 hours _in an oven at 80C was me&zured and t he vvater cont ent

was cal cul atSaved i Rad &9 Ztﬁﬁ@brﬁta(%ard gigre (8 tpnds afp3:0,1905, G.NDUBTR AL
APPLI CABI LITY Poldj/pro | ene, resin _pre- exganded articles which have as _a

base resPn, anolprephl anel Fromnhsomsaght ratoc Shia @iskpamdiopara ot of

wei ght of poI ypropyl ene resin (A) .and a cagnpound having a triazi ne
the pre-expanded particles remaining in the sieve, the weighted

expansion average ratio K,, and expansion ratio standard deviation o,

was calculated by

10 Kav =Z (Kl x Wl)
= “/_[z {Wi X (Kav' K‘l)z} ]

Using these values, expansion ratio fluctuation V was calculated by
15 V (%) = (0, /K,,) x 100.

The smaller V is, the smaller the fluctuation in expansion ratio is.
The value of V was classified and evaluation was conducted according
to the following criteria.
20 ©: value of Vis less than 7.5 %
O: value of V is at least 7.5 % and less than 10 %
A value of V is at least 10 % and less than 12.5 %
X: value of V is at least 12.5 % and less than 15 %
X X value of V is at least 15 %
25 (Water content of the pre-expanded particles)
After dehydrating the surface of the pre-expanded particles

immediately after pre-expansion by an airflow, the weight (W1) was



skel eton and nol ecul ar wei ght of at nost 300 per triazine skeleton unit (B)
and are prepared with water as the foam ng agent, have small fluctuation in
expansion ratio and cell dianeter and decreased fluctuation jgwaR 96d¢ and
unevenness in color when nmade into an 15 in-nold expanded article.

Furt hernore, by including hydrophilic polynmer (C) and/or inorganic filler
(D), the expansion ratio inproves furthes3 16 MAR 2006 54 CLAIMS 1. A

pol ypropyl ene resin pre-expanded particle conprising as a base resin a

pol ypropyl ene resin conposition contajning: 5 (A) a polypropyl ene resin and
(B) a conpouffafaiiesy a Hurtharmeossetbeoveight nbVed updicrwslyrmgothat Preost
300 per triazine skeleton unit. 2. The polypropylene resin pre-expanded
particle of €XBanfed parfighesdrr il bpersdenph 0¥E8 Hy@PoBHV RS AnpasyRed and) . 3.
The polypropylene resin pre-expanded particle of Claiml1l or 2, wherein said
conpound ( B) thawaigr£anteanti wasalrulaehf®mMnpl ecul ar wei ght of at nost 300
per triazine skeleton unit is contained 15 in an amount of 0.05 to 6 parts
by wei ght based on 100 parts by weight of said polypropylene resin (A. 4.
The pol ypropyl ene resin pre-expanded particle of Claim2, wherein said

hydr ophi Bi ¢ pol ymer (®ates eermtenitn@e) FriWh W62t Wed x018%- 20 to 20 parts by
wei ght based on 100 parts by weight of said polypropylene resin (A). 5. The
pol ypropyl ene resin pre-expanded particle of Cdaiml1l or 2, which further

conprises inorganic filler (D). 25 6. The polypropylene resin pre-expanded
varticle of daim s, (OO RIATCARR YRR 159 P P

Polypropylene resin pre-expanded particles which have as

a base resin, a polypropylene resin composition containing 100 parts

10 by weight of polypropylene resin (A) and a compound having a triazine
skeleton and molecular weight of at most 300 per triazine skeleton
unit (B) and are prepared with water as the foaming agent, have small
fluctuation in expansion ratio and cell diameter and decreased
fluctuation in weight and unevenness in color when made into an

15 in-mold expanded article. Furthermore, by including hydrophilic
polymer (C) and/or inorganic filler (D), the expansion ratio improves

further.



wherein said inorganic filler (D) is contained in an anount of 0.005 to 10
16 MAR 2006 - 55 parts by weight based on 100 parts by weight of said

pol ypropyl ene resin (A). 7. The pol ypropyl ene resin pre-expdedMaAR2006i cl e
of Claiml1l 5 or 2, wherein said polypropylene resin (A is at |east one
menber selected fromthe group consisting of ethyl ene-propyl ene random
copol ynmer, propyl ene-butene-1 random copod4ner and et hyl ene-

propyl ene- but ene-1 random copol yner. 10 15 20 8. The pol ypropyl ene resin
pre-expanded particle of daim1l or 2, wherein said conpound (B) having a
triazine skeleton and nol ecul ar wei ghtCbAIMES npst 300 per triazine skel eton
unit is at |least one nenber selected fromthe group consisting of nelam ne,
i socyanuric acid and nel am ne isocyanurate. 9. The pol ypropyl ene resin
pre-expanded particle of Claim2,. wherein said hydrophilic polynmer (C) is
an et hyl ene iononer résrnpolyprapikegensesin gystexirandedparticle comprising as

et hyl ene-(meth)acrylic acid copolymer with an alkali metal ion. 10. The

pol ypr opy| erfe hassi resine prpane@yiere resinecomposiion lcorgainingshi ch has two
melting peaks in the DSC curve obtained by differential scanning

cal ori nefry. (A5 PelypNenyhen® rgsekpadded articl e conprising the

pol ypropyl ene resin pre- exganded particle of daim1l or_ 2. )
B) a compound having a triazine skeleton and molecular weight of at

most 300 per triazine skeleton unit.

2. The polypropylene resin pre-expanded particle of Claim 1,
10 which further comprises hydrophilic polymer (C).

3. The polypropylene resin pre-expanded particle of Claim 1
or 2, wherein said compound (B) having a triazine skeleton and
molecular weight of at most 300 per triazine skeleton unit is contained

15 in an amount of 0.05 to 6 parts by weight based on 100 parts by weight

of said polypropylene resin (A).

4. The polypropylene resin pre-expanded particle of Claim 2,
wherein said hydrophilic polymer (C) is contained in an amount of 0.01
20 to 20 parts by weight based on 100 parts by weight of said polypropylene

resin (A).

5. The polypropylene resin pre-expanded particle of Claim 1
or 2, which further comprises inorganic filler (D).
25
6. The polypropylene resin pre-expanded particle of Claim 5,

wherein said inorganic filler (D) is contained in an amount of 0.005 to 10
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parts by weight based on 100 parts by weight of said polypropylene resin
(A).

7. The polypropylene resin pre-expanded particle of Claim 1
or 2, wherein said polypropylene resin (A) is at least one member
selected from the group consisting of ethylene-propylene random
copolymer, propylene-butene-1 random copolymer and ethylene-

propylene-butene-1 random copolymer.

8. The polypropylene resin pre-expanded particle of Claim 1
or 2, wherein said compound (B) having a triazine skeleton and
molecular weight of at most 300 per triazine skeleton unit is at least
one member selected from the group consisting of melamine,

isocyanuric acid and melamine isocyanurate.

9. The polypropylene resin pre-expanded particle of Claim 2,
wherein said hydrophilic polymer (C) is an ethylene ionomer resin
obtained by crosslinking an ethylene-{meth)acrylic acid copolymer with

an alkali metal ion.

10. The polypropylene resin pre-expanded particle of Claim 1
or 2, which has two melting peaks in the DSC curve obtained by

differential scanning calorimetry.

11. An in-mold expanded article comprising the

polypropylene resin pre-expanded particle of Claim 1 or 2.



