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OPEN- CELL: PQOLYI SOCYANURATE FOAM - . o FOR FI XI NG AND SUPPORTI NG
PLANTS BACK GROUND OF THE | NVENTI ON
FI ELD OF THE' | NVENTI ON The present invention relates to a supporter

“for a bud of plant, a tree and a cut flower or a supporter which is suited
for growng of a plant, and nore in detail relates to a pol yi socyanurate
foam havi ng open-cell suited forspn§mrli1@mto fix and support a pl ant

whi ch has an inproved specific property. DESCRI PTI ON
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hydrophi lic and water absorpﬂlﬁﬂ?b%af‘%iﬁqm ffhRy ether bond and ester
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| eek. Manynll suppoit b PlalavehioR has hahisipioved spelificpeipbaye foam of | ow

el asticity having open cell and to use it as a nursery sheet for plants are
carried out, whose open-cell can be broken with the gromh of root and do
not prevent the grow h of DESARIPAGGN. OF THE PRIQBARTEI, the nol ecul ar wei ght

of polyol whi ghsGRINGRGH habd) qlwmaﬂekm%m%sa ﬁe,s S|IhsE Fopan that
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of polyol ~which conposes a so yurethane since the hard
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plant such as a leek, a lettuce or a spinach or a flower such as tulip.

The structural feature of the conventional soft type polyurethane foam is

mainly composed by polyalkylene ether bond or po'lyes_ter bond, which has an
adequate elasticity and a hydrophilic and water absorption feature caused by ether
bond and ester bond. However, said soft type polyurethane form is too soft to
support a tall plant such as a plant which bear a fruits like a tomato, therefore is
not on the market for a tomato. Further, since the soft type polyurethane foam has
elasticity, it has a problem of difficulty to separate the root of plant from the foam
when it is applied for example to the growing of a leek. Many trials to develop a
hard type polyurethane foam of low elasticity having open cell and to use it as a
nursery sheet for plants are carried out, whose open-cell can be broken with the
growth of root and do not prevent the growth of plant root.

In general, the molecular weight of polyol which composes a hard type
polyurethane foam is smaller than that of polyol which composes a soft type
polyurethane. Further, since the hard type polyurethane foam has a multi
functional property, the reactivity with isocyanates is very rich and easily forms
closed cell, therefore it is very difficult to prepare a hard type foam which has open
cell. For the preparation of a hard type polyurethane foam for a nursery sheet, it is



necessary to formopen cell to inprove water absorption and water hol ding
ability. These prior arts are disclosed in Japanese Patent Laid-open’
publication 46-741, Japanese Patent Lai d-open publication 48-25098,
Japanese Patent Laid-open publication 49-63796, Japanese Patent Laid-open
publication 49-97897, Japanese Patent Lai d-open publication 2-14209 and”
Japanese Patent Laid-open publication 2-212511. In t he docunent of
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However , open-ce ined foamis low, and the
f oam has andé aktsta,lkfseeh l$ég§d19§§d by isocyanate conpound which is used as
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which are initiated by amine compound is used as a part of polyol to utilize the
reactivity difference of polyols and 'isocyanate index is restricted to lower level of
50~90 similarly to Japanese Patent Laid-open publication 46-741. However, the
‘proportion of open-cell is low and so the water absorption is low, further remains
elasticity caused by lack of bridging bonds and hard segments, and as the results it
has a similar problem which lacks of hardness, consequently is very hard to insert
a flower of slender stalk or a flower of soft and thick stalk.

In the document of Japanese Patent Laid-open publication 49-63796, a
method to prepare a compressed foam which restores to the original size by water
swelling, using a low molecular weight polyol and a specific modified low reactive
aliphatic isocyanate compound;is disclosed: However, the proportion of open-cell of
the obtained foam is low, and the foam has an elastic feature caused by isocyanate
compound which is used as a starting material, and has a similar problem, that is,
a lack of hardness, consequently the foam is very hard to insert a flower of slender



stalk or a flower of soft and thick stalk. ~In the docunent of Japanese
Pat ent Lai d-open publication 49-97897, a foam prepared using a tertiary

am ne polyol, a polyol which does not possess tertiary am no group and an
enmul sifier under the condition of especially |ow isocyanate index of 55~70%
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consequently the water absorption is not so high. Further, the obtained foam lacks
hard segments and has an elasticity. Namely it lacks hardness and has a similar
problem, consequently is very hard to insert a flower of slender stalk or a flower of
soft and thick stalk. .

As mentioned above, the proportion of open-cell of cqnventional foam for
fixing and supporting plant is low and has appropriale elasticity. Therefore,
although the hydrophilicity of the foam is sufficient, the water absorption is low,
and the foam is extended when the plant is inserted. That is, the inserting of plant
is not uniform buckling against uniform pressure, and concretely it is very difficult
to insert a plant of soft stalk.

As clearly understood from the documents mentioned above, since the
conventional hard type polyurethane foams of hydrophilic open-cell have a problem
of lack of water absorbancy and lack of easily insei'ting, it is not practically applied
as a supporter for cut flower, and so the usage of it is restricted in a nursery sheet

for a rice plant and a spinach. The market of the supporter for cut flower is almost



fully occupied by a phenol foam which has a good easily inserting property.
Further, the conventional hydrophilic hard type open-cell polyurethane foam
have probl ens of |ack of water absorbancy and prevention of root grow h,

the current market is mainly occupied by a phenol foamor a rock wool.
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hardness and breaking and has a problem of hard inserting of a flower of slender

stalk or a flower of soft and thick stalk. The object of this invention is to solve
above mentioned problems, further, to provide a foam for fixing and supporting a
plant which does not use a fulon type foaming agent and an organic solvent
different from the preparation method of a phenol foam.

Furthermore, since the phenol form is foamed and hardened by acld catalyst,
pH value is low and is not suited as the supporter for a cut flower, a planted cutting
or a planted bud. To avoid said problem, it is necessary to wash the foam by fresh
water before actual use. This procedure is called as “removing harshness", and if
this “removing harshness" procedure is abbreviated, the life of a cut flower
becomes very short. o '

This invention provides a foam for ﬁxmg and supporting of plant which need

not a washing procedure by water.

DESCLOSURE OF THE INVENTION
This invention is a hard type polyisocyanurate foam having open-cell for a



supporter to fix and support a plant prepared using a polyisocyanurate
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG.1 is a graph showing the relationship between compressive ratio and

load which regulate the compressive hardness of the foam of this invention.

DETAIL DESCRIPTION OF THE INVENTION
In the present invention, the term of supporter to fix and support a plant
includes a supporter for a growing medium such as planted bud or planted cutting,
a supporting for fixing and supporting a cut flower, a planted cutting and flowers
while they are transported and a nursery sheet of a plant. Wherein a supporter for
plant transporting is a supporter in which many plants are inserted with water
supply.

Especially, in a case of a supporter of growing plant medium such as a
planted bud or a planted cutting, cut flower transporting supporter, the open-cell
isocyanurate foam of 13~ 70 kg/m?® specific gravity is desirable used as the
supporter for fixing and supporting of a plant. 10% or 40% compressive hardness of

parallel and cross direction to foam rising direction of said isocyanurate foam is in



the limtation of 0.2~1.5 kgf/cnferr], further, 40% conpressi.ve hardness
parallel to the foamrising direction is within the region of plus-20%.of’
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denat ur et a‘ﬁ?ﬁlyeﬂ? UOP%at e denatured and/ or i socyanurate denatured ones.
As a hdeﬁxtyyleﬂedlmoﬂﬂxmed in this invention, the hydroxy conpound whose
aver age gl,tr_vlilt)e)rht%flf us L.onay, groups is bigger than 1.0 and contents of
oxyet hyl R ?85% RN % by wei ght, and a hydroxy conpound whose

aver age eamiber memtionedt lonthe greseps ifveention- Soly isoesiamatebisr resirictadetarol ecul ar

vei ght i g o3Wid FSlyisocyanate, because the “easily inserting” of plant is a hecessary
feature of a plant fixing and supporting foam That is, if an aliphatic and alicyclic
polyisocyanate is used, an_obt_amed foam has an elasticity with elongation and
lacks of buckling property, therefore, it is not easy to insert a plant in the foam.
Among these mentioned polyisocyanate, especially,
polymethylenepolyphenylenepolyisocyanate,
4, 4'-diphenylmethandiisocyanate and
crude polymethylenepolyphenyle'nepolyisocya_hate (crude MDI)
can be preferably used because these component decreases the elongation of foam
and provides good hardness to the foam.
These polyisocyanate can be used alone or by adding carbodiimide denatured
and/or urethane denatured and/or urea denatured and/or allophanate denatured

and/or isocyanurate denatured ones.

As a hydroxy compound used in this invention, the hydroxy compound whose
average number of functional groups is bigger than 1.0 and contents of oxyethylene
is bigger than 20% by weight, and a hydroxy compound whose average number of
functional groups is 1.0~5.0 and number-average molecular weight is smaller




t han 20000 is preferably used. Especially, nore preferable hydroxy conpound
is a hydroxyl conpound whose average nunber of functional groups is 1.0~
3.5, nunber-average nol ecul ar weight is 500~10000 and contents of
oxyethyl ene is 50 ~90% by wei ght. Wen the content of oxyethylene is bigger
than 90 wt % the hydroxy conmpound has a tendency to crystalize at the room
tenperature and is not easy to be handl ed. As an exanpl e of hydroxy

compound Wi Gl i0grdisely fadd Péct;%nmos)@pre?@axfé ﬁi&om&ﬂp&m Rlz£par ed

by addition yITer | ene “oxli de such as ‘et hyl eneoxi de_or
pr opyl eneoky exwu e¢mpysh ydose Wﬁrﬁﬂ?I pragher of dupstienal &WPH% 18 chBouha:

cont ai ni ngnnmﬁépwéragé RioRcuR@|weiyetris 60@m1000@9H@MdntsQif@ﬂfUtﬁyl§ﬁé syl i C

Compounds. D103 RECHHIghGANNER he SBRISpIel PRERLPRRD 3t Bifkey DAL 1AW e

‘et hyl eneoxhg@roky comphaitbhas £idndendy, topipale at the hydme I&ﬁgbgﬂaﬂhr,e and is not

pr opyl enegl%/col ij Ft hyI enegl ycol, stearyl alcohol, oleil alcohol, cetyl
al cohol e\’le 61 gl ycerin, trinmethyl ol propane, pentaerythritol,
sorbitol, rmnoAi; anadaaiple f hgidnmbamnipmhderyhlth icat Henadedninnthis invention,

‘et hyl d' i Lyl |
can’ be menpngss Wiih FEPHATLARy sQuRlch AfhflenahBR dGIRibl Bhal il BRCC0|
as | ow nol ethyleneowide girt pmyl;emm@deg Wl@l yeanohpidrie o el Hipdsicpalephnhe ; amine

di et hyl eneg&mg&imp oﬂﬂlﬁﬁﬂFOHyhﬁﬂﬁger‘Sﬁ)ﬁ %@I}hp@rlé’sﬁqmoa'%gmbﬂuﬁ@' SrEfie, it

is desirab 0 Mm X as tot c‘gntent ox ethylene i s bi gge
t han 20% b§arkexyitacid or alky} phepol E%P%meém@fle fher ?Ea“é exapPenan 20

wt % of hydé&xyommpmbmﬁne@ bgarddivich basmmaﬁ@ﬁ opea}lq@dde haidegesgor mal
P?,éfn' e qorRaietello Wéwmagal eudnpE bronafiol thnen iy PLEABNendet, &) "°
wel | - knovmeth?/dmgeglymlatsmamlt alcglml, dlei aiewhok edtyil ralediiok allmb@rlmbgh glycerin, For
i nst ance, ggmgyoggwnwm@amml %Hﬁ{b'l %&%e@llé}l&ﬁhine”ﬁkﬂhaxﬁ%xﬁme

netallic salt base ahd al coho] ate can errentloned And asa
subst ant i aF“‘t‘@ﬁﬁ%‘@ﬁﬂ“e-pé‘thﬁleéiedWE&t selglengdigming. aeletca agid, Searicsjagidh or

octyl ate, §fk@'llﬁ{@|n6pwﬁ %gemﬁﬁﬁ&%ﬂ R r iyt @xmﬂoxﬁe&%bwﬁ@n&wlmblaeula}r

pot assi um al cohol at e and ot hers can one ur t t for
pol yur et haif&! c‘ﬂ“% ag low jmplge “jﬁﬁ' ﬁ’%e'glhtdgayﬁfaﬁﬁc glyrerin, é‘f%tﬁgf’ﬁcféw“ﬁe used
t oget her wdtelnhyleneglydﬁurdrhpaslypdmglema@&yyzol csodyanaed andex ohist besge itasal yst

| s bigger %IQS%‘ b}él'g%méx and-i;li]e dkéo 29% h% cofitthl %k‘ o%?]gﬁllzl I‘né nglggélpal Oty MOt

have an ac |va rogen a |s I'Aven ecla
restrictedbyweighter, a conpound mhlch has a follow ng structural feature S

(;eSi rably usedyshB@bntefits JrioRyARYRAY Mshhlier than 20 wi% of hydroxy compound, a
foam which has perfect open-cell having normal physical property can not be
obtained, further, the hydrophilicity of the foam is deteriorated.

As the isocyanurate catalyst, a conventional well-known isocyanurate
catalyst can be used in this invention.

For instance, quaternary ammonium salt, organic acid alkali metal salt,
metallic salt of strong base and alcoholate can be mentioned. And as a substantial
compound, potassium acetate, sodium acetate, potassium octylate, sodium octylate
potassium hydroxide, hexahydro-S-trizine, potassium alcoholate and others can be
mentioned. Further, catalyst for polyurethane such as tertiary amine and organic
metal catalyst can be used together with.

Further, desirably, isocyanate index of these catalyst is bigger than 110.

The kind of a neutral emulsifier which does not have an activated hydrogen
atom of this invention is not especially restricted, however, a compound which has

a following structural feature is desirably used, that is, the compound of



pol yoxi et hyl ene- pol yol whose end is capped wth the conmpound which does.not
have active hydrogen atom As the concrete exanple, the conpound whose end
is capped with di-functional glycol such as polyethyleneglyciol or

pol ypropyl ene glycol or poly-functional conpound containing hydric group
such as glyceline or trimethylol propane is added with ethyl eneoxi de or
propyl eneoxi de or said end of poly-functional polyol capped with the

t h IS de |ra Iy used. For
et ance, DERl " SiixdMiod ond B e itk T, SamatG sy ersgotol of
aci d esteha‘g& @Q}p'e hy droggmoahomh. \Asdﬁlecendet@emnﬂeothmcbinpam;](abvlhe?fexgi mup or ag

oth said organic aci
cster orog and S d ﬁp‘ﬁ?@“&%‘“’?‘% S b3 SN T P R e iRt ur o
feature tglgfﬁo {9 epadysf 'éfmﬁloga efpnpﬁulul eomnpinine hpirig grosg s:ychaaisdglycedme or
pol yneri zaﬁm@mwﬂpﬂasphh@ﬁwhdwd #thdtRIRA ki BPpﬁJggbéhS é;& 48 'e%dc(gppe‘j

th al kox ni c ter oup can sira use nor e
\(ljme5| rgbl Spé}ll E’Pf’ (P&Y gcéBPﬁﬁf)l‘}HHl e feampgung jwhiel flope net drave actlve That
i's, a neubydrogamuton is @dsitabBrlubdd. Hak Snétﬂﬂ&nta' &ﬂlﬂﬁ(ﬂhﬂ f%vl%@%nﬁ?%
activated }3 dro en ato a@qo (gund whi ch has a pgl yoxya cha| n,
and whose" ﬁ §§nﬁoal n‘}ﬁ\ge @‘n}i gpter gEoune 2LogImeun dﬂ??ﬁ%ﬁﬁ@] l%f?apped
nonoi socywithtas, alkiviysgroypoate a%tgﬂp@ﬂﬁbﬁﬂ%og%uﬁ& wh%s&é’fﬂpﬁd:ﬁﬁbéd"vg#hgt hane
bond can Referri t e 0X e chain
neut r al elﬁﬁ m wﬂ agld gster gropp aé%agﬁotx kﬁi‘ifgﬂ‘ﬁgén"%&nfln this
i nvent i orhavmm aeﬁtflétttlratl d'e%ﬂ@mnthaloﬂmOébhhd fgoaup eff a eompoend pedpaesd bet t er

| , | ti1RRen s th
Pyor goni Ff““;""‘g; e e b S Ahenb W IR en ORI el o, |

depends d"ﬁ‘ O BETURLY) AFBRNIg REtes BroupHisa b&sieﬁwabivs&sacbuandmre desigaldy opor t i on

of oxyet mdmnaﬁemm:omahﬂd BEfAtiyacDédOdy/adddy| ene chai n i s desirably bigger
nor e e5|ra y, bi gger than 50

h 20 wt (V |
;[/vt Oa/on The | eong po@%@?@%@%}?lﬁﬁ’éq’@ﬁ%ﬂﬂrtg‘fﬁj"ivﬁﬁ BBﬁYlélFlh qqas FPbAevei on of
oxyet hyl @ntal‘l%tl@dlh?dc@genbaomimtmpbgmhmmﬂehlasaa@orydxyngkylené bkaik] afd of
' | h |
el o cicBb onAnes Bt hARIDE @obb Féi e@“ﬁ%‘% REABORE of moprisparPelelc o
di ester é#ls?fdﬁyéiehyreﬁwpylé@lw | erﬂéﬂheﬂé qacpm mtbswthene pedndetcag| beegl ycol

t hri al | olmaéaiohedet hyl eneoxi de added gI ycer| n oleic acid triester

aci.d _di
gol yethyl eneg{I Ye%zc'lllngoketlhg olx?rglky?ene chain o a neutral emulsifier which does not

have an activated hydrogen used in this invention, the effect to form a open-cell
foam structure becomes better along with the increase of polyoxyethylene
proportion, and also the hydrophilic feature and water holding capacity becomes
better, however it depends on a kind of polyol and silicone as foam stabilizer. The
proportion of oxyethylene chain contained in polyoxyalkylene chain is desirably
bigger than 20 wt% to total molecular weight, and more desirably bigger than 50
wt%. The length of polyoxyalkylene chain and the containing proportion of
oxyethylene chain can be voluntarily decided accordlng to the kind of polyether,
silicone as foam stabllwer and xsocyanabe

As the example of said compound,
diester of polyethyleneglycol linolenic acid,
diester of polyethyleneglycol linoleic acid,
diester of polyethyleneglycol thriallol acid,
ethyleneoxide added glycerin oleic acid triester

polyethyleneglycol oleic laulic acid diester




pol yet hyl enegl ycol stearic acid diester polyethyl eneglycol |auric acid

di ester polyethyl eneglycol oleic acid diester methyl polyethyleneglycol
stearic acid ester dinethylpolyethyl eneglycol

pol yet hyl enepol ypr opyl enegl ycol stearic acid diester and _

di met hyl pol yet hyl enepol ypr opyl enegl ycol can be nenti oned. When .t hese
polyalkyleneplycol ester or nethoxy polyal kyl enegl ycol are used by an

i ndustri al cal s can not be used, [ t of
g@ ﬁﬂeﬁeglsy%%ﬁfgﬁ]ml&d&ew ed, small anmount o

esters or t ac POSSESS group are mxed as an inpurity.
However, t Relye hﬁwimpkaeaﬁaﬁé%‘éﬁéﬁhf the anount of inpurities are not so .

bi g. g@tgg{ys;eﬁ@gly@bl 6]@18 acld efp does not deteriorate the function of

t he emul si ie{ sore @gﬁ nwhile since a fatty acid not only

i ncr eases 1 SP%gY §teary agd Sl pr oduct Iargely but al so performs
i ndependenkluﬁetllﬂy]pd]ﬁethﬁlne‘giycobe desirably used. Desirably these conpounds
ca be used | {}fglyg%'}e(?nb’tgfm lgn%%iycglr L%in&n %@d%ﬁi an'r’ll ue, nore desirably

smal | er t h&R 1%t o use the neutral

emul sifier dhyemyaﬁ)lym%knendlm)mmlamegmobmnlmmteotlallledn xture, and 10~200
wei ght part of A yQl I nor e
desirably 40~ 18@%&'@19& ol&gﬁﬁy&% Blg?él eigﬂgr oF %ﬁ)o&fﬁolg?ﬂ{gién\égly%lxéﬂé fsed
reactive mbytanr mdustrlal SCﬂlheSlnmﬂiedwre §h¢méﬂﬂlﬁr@lbl‘0'{l§ﬂpil@él SHa tfﬂ%ﬂ“nt of

erruIS|f|er Ao [RSwchah | oW
l) pOI yet h%\{%eﬁgrgfm ?&9 wlﬁ?éheptﬁgéés:(gltsleg‘g(r)ﬁb’gfé)ﬁ@{bd -4 éﬁ] ; %ng?r] ) [eer@r] CH=CH

el C
(CHerr])[é eqee’w(emﬂwm% rl %F[aé‘i‘?‘]"(tx?{tﬁl["é"r""?s)f%r‘}‘ﬂt (CH err])[err]C
Herr] V\ger @isterk @ihidh has GH grodedess oy dbiior4ta)theriryion pbthestrylsdieegl ycol
stearic aci es

CH CH&/ P e%?ql l‘lﬁ' I&ﬁ % atiy-pel 81'—'! y_ mcreases tl\}\% hydroII')hobm
| ”E 22"21 ( ”“EWI’):Y of "?"@m @rezwdi[‘stmllmogzr&mogﬂ ry!gepeilaut cell, b ican dﬁoééneer

CH err] (CH QL ,f%%{ﬁ Léﬁi‘hﬁ Jr]d@)cja%erl]s(aﬁ €hé lifdit of smaller than

CH[err]O)[err wherein [err] and [err] is an
i nt eger nurdfeacid Value mcmaede§}r|ab calies tham 19 acidpyialyeer used in this

i nvention ' S alf?l%p&'s)fﬁﬁre 18fusB@hy ﬁéul@épé}ﬁu}%ﬂ'iek‘%ﬁ' BY atieto the dotial wieight

A AR T AR i NN e T U
exanpl e, theadtbeprikiaie e desikplpd0+-e88 weipght pas cfpohyol tcrmﬁndfreogptﬂmi
gorrposed b%f%hekxge)%h% %Qtu% Cerr]~Cferr], acetoxy group or

The chemical structure of typical neutral emulsifier which does not have
activated hydrogen is indicated as follow.

(1) polyethyleneglycol oleic acid diester

CHS(CHz)7CH=CI--I(CH2)7COO(CI-12CI-120),,,OC(CH2)7CI-I=CH(CH2)7CH3

wherein ., is an integer number.

(2) methyl polyethyleneglycol stearic acid ester .

CH4(CH,),COO(CH,CH,0),,C H;4

wherein ,,is an integer number. :

(3) polyethylenepolypropyleneglycol lauric acid diester

CH4(CH,),,COO(CH,CH;0),,(CH,CH CH;0),0C(CH,),,CH;

wherein ., and , is an integer number.

The silicone as foam stabilizer used in this invention is a copolymer of
polysiloxane-polyoxyalkylene, and it is neceséary that the OH end group of
polyoxyalkylene is capped with other compound which does not have activated
hydrogen atom. As a desirable example, the capped structure by at least one

selected from the group composed by alkoxy group of C,~C,, acetoxy group or



al i phatic acyl oxy group, and nore desirably al koxy group of Clerr]~(ferr]
and acetoxy group can be nentioned. And the contents of oxyethylene chain
is desirably bigger than 30 ww%to the total weight of oxyal kyl ene chain.
The typical chemcal structure of copol ymer of polysil oxane-pol yoxyal kyI ene
I's showmn by the follow ng chemcal formula [1]. [err]

Cerr] Herr] O(C[err] Herr] Oferr] ((err] H[err] Oferr]R [ 1]

(in this mul a, resentsH e , err CO mis an
i nt eger Fg&é‘e* f‘h‘élﬁ"%g Wy §narf"?rﬁt%hf'[’[ﬂ a&%ys AR <1 ~?s'"5;ﬁ erger
bi gger t gaoupdcamrick entiomol. Amtlebet,mh.bggeif okyethylépe chain i Hesichbdy biggére n/ m
ratio is s 1/ 7~1/ 30. Al ong with
the i ncr(e%‘jls'gs%éﬁgo(r??ngtmrge%ﬁ? ({xygﬁ(y?)% o%%?le"t hyl ene to the total weight of
pol yoxyal kyl €he lymcalhéleongﬁlsymtur@rof sobglxinkn Rbpay gilsixgnpelywyiaddeneopen-
cel | progogtﬂoq;}, lbj‘tl%%ﬂé 1?:% &gﬁmqpﬁﬁmﬂﬁpgger and al so hydrophilicity and
wat er hol di ng cdpacity o oam are roved. The desirable
cont ai ni ng propdl?fth o of CBxyetihyt eCldy t o4t he&€CHot al wei ght of pol yoxyal kyl ene
S fromSOM&_ wt % . and rd_desinablle, proportion is from70 w%to
90 w. % Th‘ p T —o?fl@ is bigger than 90 wt % the
- state of polysil&xan -p oxyal yI ene | sc&id and very hard to handl e and
the water absorbinyg rate Deconks g_lbower Wien the propoti @q of

oxyet hyl ene becomes snal | er than 56 Bg 94Cekl Qrefr Heilin Bf open-cel | of
100 % beconmes difficult, and the wal er absorbi ng and water hol di ng
capaci ty(inﬂlnistlhnenulst Rtriebidsynltsﬂlf@zlmC,He,l(BllglKZc,rmasmim.ém higgepdhyogj al kyl ene
end of p{g %s,hl e AR MY, kY |sPAP i SglthgE O thanl 6ot 8 o %g&l ng speed
i's remar terlo I's nec ess yt0|ntro uce pol yoxi al kyl ene
end 011 HSUp',’ai"t must be smal l er- than 25 % to the total nunber of groups
of al koxy ?I’Dh@desambﬂé)ﬂlm [ (Y ) 1a5rdm;kn Phdirioge aﬁsy&atb?/ragroqugnﬂlleog wth the
i ncrease o f oam.beconmes nore r 0 : r{.he

b0l yoi T oxan Ej bRy Rrese B apamEr M HoR o0 SRt hisnn M el e
t oget herwwghho ydyoiyadndeneyimelhermohely iee ol pélysikixane-polyntyadkylemmwporr , t he
f oam becg t | sifier
whi ch has g&’tﬁnq}{%i)%ﬁ&i’ Q%m gat I on F]%tq tagldlémp%l l?y(?h‘léﬁlggggfg e‘g‘{mur e of
foamis e}d\}@g@@pwmﬂ e |f<mxem¢ taproved.

The desirable containing proportion of oxyethylene to the total weight of

polyoxyalkylene is from 50 wi% to 90 wt%, and more desirable proportion is from
70 wi% to 90 wi%. o |

When the proportion of oxyethylene is bigger than 90 wt%, the state of
polysiloxane-polyoxyalkylene is solid and very hard to handle and the water
absorbing rate becomes slower. ,

When the proportion of oxyethylene becomes smaller than 50 wt%; the
preparation of open-cell of 100 % becomes difficult, and the waler absorbing and
waler holding capacity, further stability of foam cell decreases. And if
polyoxialkylene end of polysiloxane-polyaxy-alkylene is OH group, the waler
absorbing speed is remarkably deteriorated. If it is necessary to introduce
polyoxialkylene end OH group, it must be smaller than 25 % to the total number of
groups of alkoxy group, acetoxy group and aliphatic acyloxy group. Along with the
increase of OH group, the foam becomes more hydrophobic. Further, polysiloxane-
polyoxyalkylene copolymer which has OH group can be used together with a
silicone type emulsifier of Lhis invention, however, the foam becomes more
hydrophobic. The method to use a silicone type emulsifier which has OH groups in
the limitation not to spoil the special feature of foam is covered by this invention.
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The desirable amount of this silicone as foamstabilizer is 0.5~6.0 parts
to . 100 parts of polyeter. As the ionized enmulsifier to be
used in this invention at need, anionic type, cationic type or
anphoteric type can be used, however the anionic type, for I nstance
sodi um dodecyl benzenesul phoni c acid, sodi um di al kyl sul phosuccinic acid
or. sodi um al kyl di phenyl et her di sul phoni ¢ acid can be preferably
used. Since saifnd Qelizle GRBLAL bf s &xaﬁfegasz%m%tabmtz&elsrmyuﬁai p&itblsi fier
whi ch S es no ave an activated hydrogen, and acts as a subsidiary
for open-cdPP Ppysef RYyeter  agent and foam stability inproves a water

hol di ng and wapgnhéhsnzdd é‘rﬁul%iﬂdritb)be uded in this lswdmsdxf abheed, (hnlitﬁnéwﬁié
together with t. hjaneut ral

d
T o ch o GaRe i Snpfieric. tyRs, dan, hausgd fowever” Hi SRR, Gk, LGF o o

I oni zed emimstafidceer is included in the [imt of.claim1. Said ionized

emJIsifier e be used within the region of 0~10
.%to t heSB 'uﬁl @"%ﬁﬂi’g‘%ﬂg?g‘mﬂﬁc %éeigct ion m xture. The density

of pol yi sosgeinnr dintkylssdphasficadimicaicidrenti on i s necessary to be in t he

limt of 8%y a‘g Fgélﬂ@oﬁﬂewm@dgﬁ"%@&%o' s smaller than 8 kg/nferr], the

supporting | ding capacity deteriorates. And,
when t he déﬁ%b@?rﬁfgl‘ably uselﬁ‘r gger than 70 kg/nferr], the water absorbing

ability: 'beCOWESLIfc@%ai(PYMmz-@HeeIﬂﬁEiﬁe@bé er izes Wi 191'3 mutﬂeéihlfxlbﬁiegrvﬂ\’ibﬁy of
supporting of a ower ant e ting fl

t ransport aldP‘c')srf“ﬁ&aSY P §Bé’5‘iﬁﬁﬁtfe§thé( Fasghh ¢ ﬁ%ﬁ?ﬁaﬁﬂw@éﬁ for opgns gelijggr ming vy is
18~35 kg/ n‘pgemt] andafodmt $tabilioy naprmrb,s arwateh daetdmgs afid #aitdsgdbxbaying abiliny et

desi rabl y / . portion of open-cell of
|socyanura egsgrgﬁ?e be us%ﬁ t$rE/e w;thlthe Beu'ral enr"?lSi%re?han 98% Sai d

proportion of E‘bemamraplin S mmz%kbmubd‘mdmglee@' insIaiDe d5@edas that both

procedure ase and not use mﬂnoﬁe@deﬁﬁps@ﬁém@nn&ua&ﬁmhs%ﬁnbp‘clﬁm@h' er than 98%
t he propor of i_.ndependen of over: geves buoyancy to

the foam a at op}%ng1ﬁ%1s gener t‘\‘ﬁs"%lleftaé’é “S%‘\G"H’é’é& resiaay of Omidlr s

until full wa es tiRse Ridddint ofRloRWBACtidn mb@ure. foamis wetted, water
does not enter into the closed cell, and therefore the water absor bi ng

capacity is small. When the proportion of open-cell is bigger
t han 98% wat e'ii‘hpelansitﬁbfepolgisedylayxurate foah of fthsnmvénthouis mémryved bétn and

e e PRI PS5 1B s o s om0 o
) ability for plants and water holdmg capacity deteriorates. And when the density is
’ bigger than 70 kg/m® the water absorbing ability becomes too low. The desirable

region of specific gravity of supporting of a cut. flower, a planted cutting and a
flower at transportation polyisocyanurate foam is 13~70 kg/m? more desirably is
18~35 kg/m®, and that of a nursery sheet is 8~70 kg/m®, more desirably is 13~35
kg/m®.

The proportion of open-cell of isocyanurate foam of this invention is bigger
than 98%. Said proportion of open-cell is measured according to ASTMD2856-70
procedure B.

When the proportion of open-cell is smaller than 98%, the proportion of
independent cell of over than 2% gives buoyancy .to the foam as to float on the
water sﬁrface, and needs several hours until full water absorption. And even if the
foam is wetted, water does not enter into the closed cell, and therefore the water
absorbing capacity is small. |

When the proportion of open-cell is bigger than 98%, water penetrates easily
into foam without using weight, and it can be sank perfectly under the water
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under the water surface by seconds to several 10 seconds, it is nore )
desirabl e. In the present invention, a polyisocyanurate foam
used for fixing and supporting of a cut flower, a planted cutting and
a flower at transportation has an i rreversi bl e conpressive feature.
When the conpressive ratio is in 10~40% the conpressi ve hardness -
parallel and cross to the foamrising direction are in the range of
0.2~1.5 k%f/{cn%err], further the 40 % conpressive hardness parallel to the
foam ri si 1Y~ @Ffrection is in the range of plus 20% m nus 20% of the 10 %
conpr essi ve halispendally, phe pirdmirtion of lvped-odinbedosneagl (1%, estideoit, cannisk 8asi r abl y

in the % ehard €SS rosstothe
foamrisin und&l e thé} %w& bfégc&{llﬁsrtb S?ﬁeéafr:ie)(??égﬁé(?ﬂ “Fu orﬁgg/mf% i nus 20% of
10% conpr ESSI e th 9 lJrqqamtdm\gaglt@nogas ppblaomexmmaw fqam mpedi foeclixiog, ardksi r abl y

w thin pl SR, 1 0.2
kgf / cnf gr ?iﬁ ﬂ(ﬂ%hg]\ﬁlhg Pﬁgng‘ﬁ%r g upgport |°§§%%€"d;§ gwes ﬁt h%ngﬂmkdtf%r ﬁdga{ﬁ‘h

pract i cal Ueersiiejcagprsigssive fantifeg Jihen thencommyergyy E‘#?‘érsrl]ﬂ 1@r-A0%ntheof
sl ender st@hpre8sive Hakdids8ParGBel HRT R8s RS T&in rlslng dlrectlon Ei'ér hee When

Compr osal TRPRHTNBEG. FELE: Rershoralih 1o pmpmeseivs,Bardness garlita e 1 oam

whi ch doefoam rlsuilg)tdd‘laatdenalsbuﬁlthe I’l@n@é&iﬁ plas 20%i @R 20%BNeRtheoNo #nd 40%

conpr e§§ goemhrar i’ r(? S q n 20% bigger. thargle hatb f.10%

conpr essi Ve nardaness, réegsé’aﬁ?é dhy foam Tising” digction, SZbPhIR o m wi t h

buckl i ng Blwar 0% lamdeeﬁ'grﬂhyar, 40% compressi@/haximeps essedohthedfoass risiargal 1 el to
the foam gibctiohdidlivith 98 Algion of PROIYATHY Rlrfusf 9@;@%9*1 '&%X&Ne' on for

a nursery sheet Is in 7qe St en menti oned
har dness’ Pardogas sraps %‘hHH’ @aT Rging direstien, de@ﬁébb’u‘ﬁgbﬂl’lﬁg 10%. Whaswtle for a

pk)l ??t n{ S (toimﬁ)pr‘éﬁﬁbé haaidees waﬁamaadhhg m]g?ﬂcxﬂmhe{mﬂﬁgléndl &pbbﬁﬁfg][foi*&an ZTg

gf /lcnery not in ce W e

desi r abl 3008 g})ihe PLa ’c'ilF‘iseSgl?af‘yl&erﬁ‘ér’? lgger henf5 % g?’@ g‘e‘ﬁ Hé?‘gness of

t hi s i nveslendar shalg onflse&\péante:aubtoaibambebl;edrreasurl ng a speci men of 30 nmm

X 30 mm x 20 ) d asured
1@;&3 WHBR e 20 sPodY J‘YJl?ﬁrﬁne Ak %@{ﬂ{ﬁ% 43 the 10 °

by ASTM D162 t he Zero ressive'ratio
is regul a‘togtpra@l%bmnﬁﬁﬁ, H istao hmldoonseet 'lrlr’@émmhﬂgd &mwedbammislclarleesal so set

up R Hade AD ucR M'ela]l%]dﬂl Bger elonggtlon and ¥op E&Hﬁ’fe%él%l hefdrRResy cel | of

| socyanurate foam of .S invention is an 98@ and desirably
t he prglgon'éllsr Eloé‘bﬂl'q”c% ARREr & a‘b@@l"fﬁl%ﬁ‘f?@’%??ﬁ’:‘&jﬁ%nws so a phtgRRy | C

net hod i sndtibgdasertdiotn thefbdim with bidkdiag shaglpadd egdily. water absorbing rate
:)ﬁgorres fast 4% dco%gr%sg\%t el{ararqessosr bplaggllelatto Beco 3 1§ngnqlregtl%: (%fle 3 aI Io(r)n
of pl ant .istkiyenuate femas iof bl dnveartipe fHoa rtulnserpehmtabmh the/ rargelnif §ger2.0nhan 10. 0

m / cnf er rJiRee. mgvgl HEHL R ]Emé&l d ss foam
As the porgle foam n? g nt éfugmﬁ&gégfs@an bgl kg Iﬂﬁt%ﬂsw#l qurd of | ow
power for ap ant 1s too small to be practically used, and when it is bigger than 2.0

kgflcm?®, it does not give a good influence to the growmg of root. The desirable
region is 0.1~1.5 kgficm®.

Pressed hardness of this invention are the value obtained by measuring a
specimen of 30 mm X 30 mm X 20 mm thickness at 5 mm/min rate. Said hardness is
measured by ASTM D1621-73, in which the initial (zero) point of compressive ratio
is regulated as shown in FIG.1. And other measuring conditions are also set up
according to ASTM D1621-73.

The proportion of open-cell of isocyanurate foam of this invention is bigger
than 98%, and desirably the poromeric ability measured by JIS K6400 procedure A
poromeric method is bigger than 5 ml/cm®/sec. Accordlngly, water absorbing rate
becomes fast, and also water absorblng rate becomes big and is suited for the
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boiling point for instance, pentane, hexane, dichloronethane,

1, 1-dichloro-1- fluoroethane can be preferably used at need. The
polylsocyanurate f oam having open-cell for a plant fixing and supporting of
this invention can be fornmed only by Herr]O pore fornming agent, and is not
a foam forned using fulon type pore foam ng agent such as phenol foam
Therefore, it does not occur an environnental pollution caused by ful on

type cher gaiRation of plih! he ridlY Q4o r&ARVBH tho paimeubslingalk bigaP Whan

additives an € npl'e, . an_j nor Il |l er such
as cal ci uml8§ miem /Gﬁc Ahevwemrfea&\eluea@redn@cw%d ¢n 19 gpm gﬁ’ék“%&s emer

ZSZ;’[ bi ng res:\/gﬁ Lﬁekl@gﬁisrﬁiglgmnéﬁgé’tﬂt hus@Xﬁﬂ@: biﬁ?b@-@@é’d lva@dver) adiduid wf lovavi ol et
yi soc rate avi 0 r a
plant suppdriliae BP“’é r‘s"él‘é})’cghé’éf‘ %ﬁvgl"é‘f’}‘%agﬁfnﬂ%‘BSQ%@ pﬁo%@\}%#"mﬁ or the
pur plose to milatr@maxae mﬂfemfdralapdxsad goﬂebmydrophl licity, these proposals
mai nly use glygerin C m ne,
ami ne type pol ‘Ppé?h’ds%y @Ihurﬁgq @3{“ ‘é”r‘“(k%?%% ce“ y%lﬁé%gn%ﬁté 5+§E£ﬁfb‘3tm§
reactivity ofithisénemntionzanwedormel yuy dydid pazm fosmmgaagane anddexot aideamer , in
oot s on R Qgﬁﬁgﬁ%@?@ }%SQ/POQE& gt@‘g@slueve Bhgﬁ éff(% urt’l;hetrgfoféaIlt's&eghe

proportion oOf Open- ver since OH
groups resimtieca apeinyironmentdl pollntismeatised by fplOBGMPQ shemigalspr i dgi ng bonds
:‘ga];noﬁgn eshgﬁ\é\ll gglr% 1\5&\”@%{1] an cgl ast 1|og|fal HAl et rg%ldﬂ]b@é h, ﬁﬂt?? §0&bbalhneg

0 obt ai ar
ur et hane f Gadeddrpreaxample. faniRErEARIiGH %’rs"éhdisd@g‘gulﬁo“'t“ étfs%"rhlba%é‘f‘esr“l@g%l ly by
buoyancy gemedrghsid ier shélsasiwatirlabsaibiigedin, @ figment, whi aiti alidatigr egentt t he
growt h of a pl ant Fugther t hese foans have a problemthat the pores

are easily cﬁf’e?f“éf‘@ﬁ@"%e #8%%e growth of a plant root caused by |ack of
bridgi ng bonds and hard segnents. Meanwhile, a soft type urethane foamis

not sufficient \af, JI Eﬁldﬁ %PEQI&E*E&%&QM\&%BM})&R% @ﬁ'én célh%’i‘%f ﬂ%ﬁt shpportir ket

i s al nbst occupi e foamin a _cut rket” and b%ﬁa rock
wool in a mrampeeseémsbwghavﬁra!eqady pmpos?ﬁe“ﬁ?”@%%? or; ﬁ\%e?ﬂf‘ﬂ)&?? Fasohigik at o
sol ve the Q)%@H-%elrea{}id ‘ﬂnﬁt%dp[19@09“1(:1@”%48@%&?!)&% @dinlynuse lgly@mﬁﬂ dewi s to
provide with a foam which h‘ﬂoﬁ.ﬂ‘ig OV\IIR}Q?X st.ron oints Thatl ! oam
can easi |y TYeSHAr FeighitqRoly ¥ tjgifiapol; %Mtqwn&fﬂp‘éfﬁ W?)Iatﬁ‘ ’g has a
%god | nsertmagcdleawrgm bblyel, aﬁ?altirhhea@ba(fm)@mdlﬁﬂdnasbétlmenpobrel'syand low

ns o erfect en d event
the el ongat‘f%;ﬁag?tef ‘6‘% nﬁf)wgﬁ’ﬁ’p tascagpaor%”?t Ii?lgl?led(fl I(’)(iestflﬁr}eo Slagaql\%gé '? &1[{'1 ltp{s
of root andiffiznlthe raisei the yreparvied dfropanceld tplovent thent 85 % }eerehamdefslrlher
The presentg) QGO resiiBE SFPbIYSINBH ARY lrﬁfoﬁﬂfﬁﬁéﬁfop%ﬁfuﬁ{ S v dgihebbdugent or

in foam is low and the foam lacks of hard segments. That is, the obtained foam is a

hard foam with an elasticity.

Therefore, the oblained hard urethane foam can easily float on water and
does not absorb water easily by buoyancy generated by closed cell remained in
foam, which also prevent the growth of a plant root. Further, these foams have a
problem that the pores are easily broken along with the growth of a plant root
caused by lack of bridging bonds and hard segments. Meanwhile, a soft type
urethane foam is not sufficient at the supporting power for a plant, therefore, the
market is almost occupied by a phenol foam in a cut flower market and by a rock
wool in a planted cutting market.

The present invention is made to solve the above mentioned problems, and
the object of this invention is to provide with a foam which has following strong
points. That is, the foam can easily absorb a large amount of water instantly and
can hold it, has a good inserting feature like as a phenol foam, and as the nursery
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and by way of quite different nmethod fromthe conventional way for the
devel opnent . That is, in a conventional urethane foam it is obvious
that to obtain al nost 100 % proportion of open-cell by the. reactivity

di fference between | ow nol ecul ar wei ght pol yol and high nol ecul ar wei ght
polyol, the reactivity difference between am ne type polyol and not am ne
type polyol and by controlling gel form ng reaction using | ow isocyanate
index is difficult urthernore, .the caonventional urethane foaminferior in
supporti rﬁg’eg'o\ké(rmS?HSpPémrfqurOBsWﬁe%fmfldmr e rta psgvant ithg plangatipn oht after
har vest He@xay&%ugboﬁtbgldmc‘dﬁdOJoebrnbﬁlgrewgnbmd@mwmﬂl ohajoll anfl@aRMeeasily  The
pr esent |nventd§n hﬁ ﬂﬁ %ﬁ? Hg nent oned problem that is, supporting
power of T5MeNed Hm theplang alperd PHE ‘ant after harvest. And especially,
acconplis hed Tﬂieqamwﬁnmqemldmlqoa@umqihslwdf by m einstand effoetnefckdel ingéntort ure and
a hydrophj | ¢t S r I

i nventi onrynha?/)g g’g?v Qﬂ(‘%g gﬁ% %vﬁ?h&ﬁqg%%vghet ;Eglfj’]\;ﬁnt@nalt %3’? f(gzs‘:gﬁér sery
sheet hawlevelopgmpnt. aromati c polylsocyanate [ 2] hydroxy conpound whose
oxyethyl ene gk &1l ol bl Rial Whetan® (o iBls cHidEARS: BEoaRMRIGP! | | zer
s a ponS|onane yoxya ene copo whose 0x ene end.1s capped
with an aw{%oa’e;prgnqs pnaaﬁ@pmwbhﬁrthalrmﬁmﬁycdl exenex e émuﬁo‘arml@@u lah acet oxy

group, fufdifg M%M:gﬂ%&&@m aeighep mllméaeﬁwﬁldm'éreﬁ@ Kdt@bén i S
bi gger than a neutral emnulsi

3 not e.an
acti vat ed"H?Erté’B%rP"ll["i] ang mgt @nige HiRg (a éym}l rofling, gel ?’éﬂ“%&ml sifier
at need aesttivncasipgiloheidoyahateriddex g diffientt. fFurthegmery] thuppavdéntigal
Especi al lu¥ethlg§ %aﬁ'ﬁ (?errltop\{r? QL%%&M%]? r{)owfeg%ﬂ)mltc rorv]v%ﬁ r?"i‘(fg Q:r%)rl(i ?el;lx?o%gi'OO%

open-cel | removal
after harfmelstfhb;plm@aﬁynéraquaﬁql@bawo yhmmﬁ&bndmumdahm haxd/et hyl ene
cont ent ssé?npmgger than 20 wt % a pol ysi | oxane- pol yoxyal kyl ene copol yner
whose gr af yal kyl ene end iis capp by al kox nd, a neutr al

enul sifier. %ﬁé’ﬁﬁe&" lfé’ﬁHF‘QP#’Péﬁngﬁﬁ?ng’ E’GE%‘O?R%I’WE@ dAakist SURPCEigy dr ogen
acéI S to power aif ﬂﬂﬁitt@n(‘ﬁtl%hidvalzd'rddﬂEtHeOQIﬁﬂtgaft@ﬂdiarmtanﬂd}cgébbeﬁmwr eaction,
and acts_as_a a convent i.on nmet hod usi ng

ol yol s ROEPIRBER 1€ eshniie® B pREFE» S pnT PYAThf "Fu-8t 241 £°100 o
open- cel hydropbitcityeonepadyisodiatigate foatubbl es are

14 ) |
acconplish 'EI rl%gﬁ%dﬂl bg‘ﬂ‘?‘% 1?12%1%@%?}%26 éc %(g%h%ﬁﬁﬂper?g%ﬁr%hg%t@ﬂ |
st r uct ur &am tfor & quirseryeplreh-havei by bt axomatis gelyisceynnate, ok ydrexy s

i nvent i oeodag\ dﬂmwﬁé@&ﬁtgﬁdﬁ&%&ﬁ@hé is39§ &nﬂlraﬁtzo %039 sﬂlcone ddfoani S not

caused b reacti fferenc neutr
gta ?zer ?s a polystloxane-polyoxya kﬁeneP ];X)?ymer whose oxya?kylene end is

capped with an alkoxy group and/or lower aliphatic acyloxy group and/or an
acetoxy group, further oxyethylene chain contents in polyoxyalkylene chain is
bigger than 30 wt%, [4] a neutral emulsifier which does not have an activated
hydrogen, [5] a pore foaming agent and [6] an inonized emulsifier at need and
accomplished a foam for a plant fixing and supporting.

Especially the present invention is a foam which has accomplished 100%
open-cell, hydrophilicity, supporting power, inserting ability and removal after
harvest by the synergizm effect by hydroxy compound whose oxyethylene contents
is bigger than 20 wt%, a polysiloxane-polyoxyalkylene copolymer whose graft
oxyalkylene end is capped by alkOxy group and a neutral emulsifier. A neutral

emulsifier which does not have an activated hydrogen acts to control and to
stabilize the foaming reaction and gelling reaction, and acts as a open-cell forming
agent. By the conventional method using polyols whose reactivity are different, it
is difficult to obtain a 100 % open-cell structure even if health bubbles are
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emul si.fier which does not have an activated hydrogen is solved in hydroxy
conpound whi ch has oxyet hyl ene chain by specific concentration, and the
solubility to polyner deteriorates at the end of pore foam ng and gelling
reaction as to separate in very snall size, then the portion of snal

vi scoel asticity forns open- cell structure by generated CJerr] gas.

That is, the neutral emulsifier which does not have an activated hydrogen

d t ' i- | Y ||
Foami g agBrlerTBE oRE BlrBAE hO BRI 0BG ipg BorRTRA 188 19RRRNG
speci fic pBP@Anuraise faam with | perfesk openfoelhmterchmel iltcis awide repach-miaking

emul si fi er malies hidloRSeldpt ahdfin abf akld (RbEfiodY B509RProving ol NfdrbShobid T he
case of open-cell fﬂrm ng met hod by hydroxy conpound havi ng nore t%an 20 %
oxyet hyl enEOPREEAEH82; i cone as foam stabilizer whose oxyet hyl ene

proportion is Thisgis not dasisetl fifyl ¢hid trehetivity mifferbA@Mon gdlydli MheopeftraE! | of
100 % open: = Dropontion W thout a neutral |'sifier I ch does not have
an acti vat %@%lefl%e& og'glrllc.h docs nf’?]t]ﬁ’é'ﬁe?lél ?clélé(a%éll ;wﬁgﬁ’éﬂé ?‘ﬁh‘é“rﬂci"é P2 ed by

t he ef f ect caphpagindi odrieh shasf asyethyleagediais obysspecifipoesresseationi hadmhe

I ndependen : - . Vier hod. of t)hi §.invention is out
of convent %oéﬁlzi?lkyng{;%ogﬁlﬁ g%&q'bh_orare%ntﬁg ﬁgh %gﬂ‘é}gzﬁ’a%ﬁﬁla&dﬁe@ng LAY from
t he reci peteoferarmts ip noxsramalh sizeHidien dherporsionrnd smadlr yiscoekistitibye forms dpenns bi g

cells. We&ltﬂﬁaﬁfgwﬁ%emeaid@;%?swhi ch does not have an activated
hydrogen is u er W ore formation process becones very

?,gd.toet _l)int L he p )
stabl e and a fBahisothementral emulsifionwhish dpesnidiave an activated hydragehidpes:
f eat ur e of nétyahlyp prakbian dbohiyied ﬁié:)fram»ldh@bﬂih}‘cpﬁm aicss_ ?@élﬁﬁ‘évi\]hééﬂhféaﬁlﬁh%bﬁérﬁh
silicone abi |l zer an eutral enu ier ! oes not, have an
acti vat ed h%g(rag{g]g?\ttl% e (fotlnl?osse%%rsﬁuiﬁésan?lﬁéztm -teg‘je?%léy F‘P‘if‘é‘h?ﬂ&@e spicifite
obt ai ned f%émnesqﬁefeilmiSéalsilizdrdxmlenmraﬂ@amla'ﬁelr whithuloeshotehanesirf activatéd o0ozed
out and nmekg@lrdg&ir face hydrophilic, and the nolecul ars of these specific
silicone as ffEm,ar_e |.i ned ug at the rib surface of the foamso the
hydrophi | i c af R&%§ i g sasapkonenccel] fopmingameibod by hydroxy compound havingnt
i nventi on, mbie Ghy@S20 €%y okyedhlohdé edtRye Cadd s‘il%n%@rfpﬁﬁsgf@ﬂ%ra@?lkéf{ y of
y
hpf

the foamthat whether the oxyal kyl ene end of ~a pol ysil gxane-polya ene
15 it reportona e iy 3iResy To ABups Gpamouih fne bpemoothb o 1,

the differHic® afenvailepropirtionbivithowtba Inetijrab e RAfch ddeeshtRavEalKY! ene

end of a pglysi ng.)fﬂﬂ - pol yal kyl ene copol yner is OH group, is .masked by
acet oxy gr%ﬁ%ﬁgén ne?%eg‘y group. Foamrecipe and other features are al so

sunmar i zed i n IMagereral, Thpelyurethameoffoarheisi pedpaked rhyl ahé 1dffdcs dfl, silithey r ] CO
and CH[ er rdurfactant agent so as to possesses uniform independent cell or open-cell, however,
the method of this invention is out of conventional mechanism.

When the neutral emulsifier is rémoved from the recipe of this invention, the
foam becomes very unstable and forms big cells. When the neutral emulsifier
which does not have an activated hydrogen is used together with, the pore
formation process becomes very stable and a foam of fine cells can be obtained.

The hydrophilic feature of hydrophobic polyisocyanurate foam is caused by a
specific silicone as foam stabilizer and a neutral emulsifier which does not have an
activated hydrogen.

It is presumed that to the rib surface of the obtained foam, specific silico'ne as
foam and a neutral emulsifier are oozed out and make a surface hydrophilic, and
the moleculars of these specific silicone as foam are lined up at the rib surface of
the foam so the hydrophilic alkoxy groups are faced to the surface..

In the present invention, it gives very big difference to the water absorbing
ability of the foam that whether the oxyalkylene end of a polysiloxane-polyalkylene
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copolymer is capped by alkoxy group or not. _

In Table 1, the difference of water absorbing ability between foams whose
polyalkylene end of a polysiloxane-polyalkylene copolymer is OH group, is masked
by acetoxy group and metoxy group. Foam recipe and other features are also
summarized in Table 1. That is, R of chemical formula [1] is H, CH;CO and CH,.
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Table 1 : mat eri al / experi mental No. 1 2 3
bl endi ng- Pol yol - 100 100 100 reci pe
Herr]O '- 3.5 3.5 3.5
Pol ycat 46 0.5 0.4 0.4
Pol ycat 42 : 1.8 1.8 1.8 Si.
as foamstabilizer-1 3.0 0 0 Si. as foam
stabilizer- 2Tab1 3 0 0 Si . as foam

tabilizer-3 omet DGy 600
?_00 100 14 \rmaterlal/experlmental Ng’a. O = = -,,2.\. —3 20
20 Joblending | Polyol-1 caoyerr] 00" 100 154100 20
20 recipe  Cojddfle 1110 3.5 20p 35 2@0’5 200
physi cal specific grﬁ@lmaﬁ‘l g/cnierr]) Q.d%3 |o. 9§3 935
property 10% conp. | Hioldeadd2 (cross)  0.[374-8.-0{ 3618 0. 315
40% conp. Hardness (cif oSisjs foatn gabilizen135 3® 371 O
open-cell rlatio Si. as foanD&abilizer-2 98 0 bo 3.0 0 wat er
adsorption jrate 90 | n$in as foani stabilizer-32 sgc 0 0 undt0 of
conpr essi vel hardness i|SiopkgDOcegoerr]) "R8 yol - 1100Pr i\nadQ0 al ¢ohol of
OH val ue 42. 0 obt ai ned &¥nmskdh OOMONOIl ynerijzagpon ¢f 20 20
et hyl eneoxi|de/ propyl enegxtde by 75/25 to stjeappc al colpol 200l ycat 46:
Et hyl ene gllycol soI uti oeomla{;éohqu um acet gt eof@r otuckoef |[Jagem Eful sifier
co., Ltd.) e 7O défic ml e DOI FE9.097 2{ bogk Nexanmean
NN',N'-trlscg:g allg\,p& st dro triiazg gg (pfrogugt of Japan
Enul si fier E1_d) o é? 1sh%la,illze(;g

: 40% con cros 37, 3 .37 _

Pol ysi | oxanle- pol yal kyl ?pe nIc i rizggi om degr eel di ggt hyl si | oxane
s 30 (m of| chem cal f{o is 3 pol zat i, .degr of
pol yoxyal kyl-ere—gratt n‘gf’.?‘flaél.g(? tlgn m m A ||c|||1\,§<}= f mf%lca f1 is 3),

oxyetyl ene in pol yoxy@IIWICGW@WS@VFEhW%Sﬁw(k@ﬂﬁ@r)S i s oxypropyl ene and
oxyal kyl ene end is OH group Silicone as foam stabilizer-2:

Pol ysi | oxane- pql YM al kyl ene copol ymer, pol ymerization degree of dinethyl
siloxane is 30 P o5f “cheni cal formul a [1] is 30), polynerization degree of
pol yoxyal kmlﬂﬂﬁrﬂraﬂé&mhﬂifhmlsl\}mn@ 0 sob3aiped oby chdditioal pdlgmerizati¢ri]ofi s 3),

oxyetyl ene&'tféﬂg()logxori%@hg eneb(l!jasbyz%lﬁéa ste Qm%f&?ﬁ& I s oxypropyl ene _and

oxyal kyl en cone as foam stabilizer-3:
Pol ysi | oxane- pdoyahkyé ene copol yner, pol yneri zati on degree of .di net hyl

si | oxane | *Ethylene glycol solution of potassium acetate (product of Japan Emulsifier Co.,
Ltd.)
Polycat 42 :
Mixture of potassium 2-ethylhexane and N,N’,N”-tris (dimethyl amino propyl)
hexahydro-s-triazin (product of Japan Emulsifier Co., Lid.)
* Silicone as foam stabilizer-1 :
Polysiloxane-polyalkylene copolymer, polymerization degree dimethylsiloxane is
30 (m of chemical formula [1] is 30), polymerization degree of polyoxyalkylene graft
methylsiloxane is 3 (n of chemical formula [1] is 3), oxyetylene in polyoxyalkylene
is 75 wt% and others is oxypropylene and oxyalkylene end is OH group
Silicone as foam stabilizer-2 :
Polysiloxane-polyalkylene copolymer, polymerization degree of dimethyl siloxane is
30 (m of chemical formula [1] is 30), polymerization degree of polyoxyalkylene graft
methylsiloxane is 3 (n of chemical formula [1] is 3), oxyetylene in polyoxyalkylene
is 75 wt% and others is oxypropylene and oxyalkylene end is methoxy group
Silicone as foam stabilizer-3 :

Polysiloxane-polyalkylene copolymer, polymerization degree of dimethyl siloxane is
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17 30 (mof chemcal formula [1] is 30), polymerization degree of
pol yoxyal kyl ene graft nethylsiloxane is 3 (n of chemcal fornula [1] is 3),
oxyetyl ene in pol yoxyal kyl ene is 75 wt % and ot hers i s oxypropyl ene and and
oxyet hyl ene end is acetyl group | onet DO-600: A eic acid diester of
pol yet hyl ene gl ycol (product of Sanyo Chemi cal Co., Ltd.) Sannorin
Or- 70N Sol ution of sodi um di octyl sul fo-succinate (product of Sanyo

Chemi cal . Jtd. ). rronate 1110:, Crude MDI, .NCO 31.6.% (prQduct of
N ppon ottt el Hieicn! faretTALER 315, poitprzation Segtpnof AL el Anecs:
fSpeci nmen mbt}is@simxm}m 803 mrg%l@ﬁligahfbhhuﬂar[é]sﬁs 3)sommmmsimqﬂ>gmyalkbrblnet 3 the
oam ri si NGxdj fo . - essed poi nt
o measur g0 R EhY B xRy fbub 30 AbaYBRIRES Satis AAENANHE °0RC PO
mm t hi ckness losetcB@filssed parallel to the foamrising direction by 5

i Mo T aHRiEREd Hi%%%’x‘g)?ﬁ %ﬂ’%&%ﬂ gﬁé&%tBPSHﬁyd ChéRRaMESLLd) Open-cel |

|
proportion: Measure Ty %\g Wat €r absorption rate: One
drop of pureSﬁd‘t"éQ”'l@ dfdbped by a syringe with needl e (needl e standard 22G

X 1.25" :Sina@ew st sodiurhidityctylédlfo-siecthate QRodilte of 888y Chendidfl CHELEEBYL € that the
drop is abso(Ebed méi)lthe speci nen i s neasured. As cl early understood

from Tabl e 1,CEate ¢1105npressed hardness and open- cel |l proportion of
pol ysi | ox@ngle MDY, ali€Q! e %c@psluctref Nippos Pobuyethiayb Endustries Cs., Lepped with OH

group, aceto [ oup or t hoxy group are alnost sanme, however, the water
0o CeptreSied et

absorption r different. Since the ground of this
phenomenSpeameroof Hemph e4r 3¢ mex pX a2Geun thickinessds oweprebsedapargtelrtgithm of a
speci fi ¢ ghhik 5¢h B9 8SmRHhid PUE 0 1 8HEss A 199EGIn]SresdR8 Yol i
emul sifie;tj V\hiégﬁgélggls; (;r]l%tyhave an actgiavat% ﬂ%&r ogen an asspelﬂé)?l?ilg pol yol
cont ai ni AU ene oxi de, and sai d water absorbing effect can not

gener at ed W 40@dongprosuethairdeessl:si fi er whi ch does not have an acti vated

st ant| PRSIV ER, G0 BshoRoRLRET JHRBR If coRDRmrA el B
open- cel lfodrorising diattidn ky Agnewidirs tatp amtli heydoess dbelObkccommpsessd point is  The
pol yi socyanaip foam having open-cell for a nursery sheet of this
Open-cell proportion _.
Measured by ASTM-D-2856-70
Water absorption rate :
One drop of pure water is dripbéd by a syringe with needle (needle standard 22G
X 1.25" : product of Nipro Co., Ltd.) on the specimen and the rate that the drop is
absorbed into the specimen is measured.
As clearly understood from Table 1, density, compressed hardness and open-
cell proportion of polysiloxane-polyalkylene copolymer whose oxyalkylene end is
capped with OH group, acetoxy group or methoxy group are almost same, however,
the water absorption rate are remarkably different. Since the ground of this
phenomena can not be clearly explained, it is caused by a synergism of a specific
silicone which does not have OH group, a specific neutral emulsifier which does not
have an activated hydrogen and a specific polyol containing ethylene oxide, and
said water absorbing effect can not generated without a neutral emulsifier which
does not have an activated hydrogen. As above mentioned, a polyisocyanurate foam
which absorbs water instantly can be developéd, consequently a polyisocyanurate

foam of open-cell for a plant fixing and supporting can be developed.

The polyisocyanurate' foam having open-cell for a nursery sheet of this
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18 . i nventi on possesses not only isocyanurate bond but also .

pol yur.et hane bond and urea bond and the microorgani sm deconposition
property is remarkably big. In conparison with a phenol foam or rock woo
whi ch can not be deconposed by m croorganism the foamof this invention
can be said as a good product which is gentle to the environnent because it
deconposed naturally when is left in nature. Especially, derivatives of
oxyal kyl engyelt¥iPhoRbReB 18 o Nrpyelsaay%gpgtg%hama%qm%uwﬁane bond and
EXAMPLES AND A TIVE resent |nvent|8g15 | | ustrated
in nore detapiPopg @eprgezgﬁwsg’s %G?H’I’@B‘ﬁ'ﬁarléﬁ’?‘%}éy i ZEFBR bsskban% Pe 1

Pol yi SOryaﬂpra'i'Eoii aibh IaSpl@ér&:Mmﬂ dryrqahlw@ﬂ helmglml_cuﬁljxadtnm dedoniposead bgb?ut
3000 nol ecul ar we andom addi tion reaction. o

thy! ene. cRicaRoraR o G0 . SRt B EaEan St bERARIAER Bt EREE SIS Tt i on,
crude pol ygantlla;tbdaheemuhypinmtweeawsepbHyaommyahaabuahxewﬂmalis fuisndtuee. and
anionic e r C ti d stics
of obtai ne p? bla‘ adegvzsiﬂm%r(lhgeé?{llrlﬁ%i% gﬂ%olmaﬁxﬁido%ﬁs @l% rﬁﬁﬁfﬁﬁ&rﬁéh
Polylsocyahmmmpgﬂﬁ@mn1ls prepared by polyetherpolyol (pol yol -3) of about
2000 nol ecul ar wei ght which is produced by randon1add|t|on reaction of

et hyl ene oxi de and propyl ene oxide to cerin /20 wei ght proportion,
crude pol ynet hyl ene pol%ﬁw p@"?%‘%‘%@ Eﬁl enul sifier which
does not have B ;ﬁﬁ&édtaﬁﬁéiltfb)i% ﬂﬁﬂ&ﬂé@lrﬁiﬂbm&aﬁ[ﬁy'aﬁﬁch@d ExamplesR@@ pe of

starting terlals gp aracteristics of obtained foanms are sunmmari zed in
Tabl e 2. %?'Fﬁf“é‘e pXampiespy| yi socyanurate foamis prepared by
pol yet her difXan{ydellyol - 4) of 5.61 OH val ue which is produced by random

addi tion react 5 ght
proportion, crpt? e pg?ﬂim%ﬁ%eney P@ ]ﬁ ﬁ’ ﬁ’g e?@@;%g@gﬁ%)tog%ﬁ%ﬁ’@&
emul si fi ermolesdar H’Gt&'é“r’iﬂt‘dhmo‘é‘ﬁﬂe i paden adddiogreactienobefibglene oxide
emul si f Id e][and propyBﬁs loRRle%o gﬁw@hw l_rl;gsmaowlgltsp@p&tmaelaﬁreq;dlﬁheﬁﬁléhfe
obtai ne O?ynﬁleny ene po roI(:)%aenate neu%ra] emu]sxﬁer and anionic emulsifier.

Recipe of starting materials and characteristics of obtained foams are

summarized in Table 2.

Example 2

Polyisocyanurate foam is prepared by polyetherpolyol (polyol-3) of about 2000
molecular weight which is produced by random addition reaction of ethylene oxide
and propylene oxide to glycerin by 80/20 weight proportion, crude polymethylene
polyphenylene polyisocyanate, neutral emulsifier which does not have an activated
hydrogen and anionic emulsifier.

Recipe of starting materials and characteristics of obtained foams are
summarized in Table 2.

Example 3

Polyisocyanurate foam is prepared by polyetherdiol (polyol-4) of 5.61 OH
value which is produced by random addition reaction of ethylene oxide and
propylene oxide by 80/20 weight proportion, crude polymethylenepolyphenylene-
polyisocyanate, neutral emulsifier which does not have an activated hydrogen and
anionic emulsifier.

Recipe of starting materials and characteristics of obiained foams are
summarized in Table 2. '
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19 - Exanple 4 Pol yi socyanurate foamis prepared by .
pol yet her pol yol (polyol-2) of about 3000 nol ecul ar wei ght which is produced
by random additi on reaction of ethyl ene oxide and glycerin by 80/20 wei ght
proportion, crude pol ynmet hyl ene pol yphenyl ene pol yi socyanate and neutr al

enul sifier which does not have an activated hydrogen. Reci pe of
starting materials and characteristics of obtained foans are summarized in
Tabl e 3. Exanpl e 5 Pol yi-socyanurate foamis prepared by

pol yet her goiapsile dpol yol - 7) of about 1000 nol ecul ar wei ght which is produced
by random addipiyasbey@ahtefan isprépdredby paliyclitheapudyd (pudpoliZh obabos® 8200 wei ght

ti . t byl lyphenyl 0| yi tral
il 11 ool wBEbY RB R s PEsU R 6P E s MR R A A A ol @
enul si fi erand glycerediyp80(20 weight i prgportivnr icoids ankymsithylene aolyphreylend
obt ai ned fp%ﬁﬁ?oc%r?at@ lémrehﬁ?ifiehﬂls}-ﬁé}lvﬂlia) does not have an activated hydrogen.

‘Recipe of starting materials and characteristics of obtained foams are

summarized in Table 3.

Example 5
Polyisocyanurate foam is prepared by polyetherpolyol (polyol-7) of about 1000
molecular weight which is produced by random addition reaction of ethylene oxide
and glycerin by 80/20 weight proportion, crude polymethylene polyphenylene
polyisocyanate and neutral emulsifier which does not have an activated hydrogen
and anionic emulsifier.
' R.ecipe of starting materials and characteristics of obtained foams are

summarized in Table 3.
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20 . Tabl e2 mat eri al / experimental No. Exnmp.1 Exnp.2
0

Exnp. 3. r éci pe Pol yol - 2 . 100 0
Pol yol -3 . ' 0 100 0 Pol yol -
0 0 100 Herr]O 7.5
7.5 7.5 Pol ycat 46 o 0.6 0.6
0.6 Pol ycat 42 1.4 1.4 1.4
Si . asfoamvﬁglﬁghzer 4 30 3.0 . 3.0 Si. as foam
stabilizer-5 g enret—PO-600
100 1log 1 ,matenal/expenmentﬂlgh o Exmp k| Exmp.2 Exmp. 3 20
20 dorecipe [ Polyab200y err] 100 010 | 0 - o
10 Cor onpath@lypl-80 380 100350 O 350 physical
specific grlavity (g/ prﬁobfoﬁ']‘i) 0.019 0. 018 00019 |pr®fertly  10%
conpr essi vg har dness| H:(0. 45 0. 36 0541 7.5 7480% [conpr essi ve
har dness 0. 45 Polgagd6 0. 40 0.6 operP.Bell] r&x6o | (%
100 100 1 Rolycat 42 wat er adshdptijon kgeed 1.4 rapid
rapi d r dpi d Si. as foamestalsilinds-©1g speedio 3.88 $ec3.p 60 sec 36
sec H er r | Giaksfonmtstabilicais V/ 00. 89 0 ¢.919¢ 0.96
H err] O holjdi ng rat e{ MfoNet DO-6000. 70 (. 7fo 0.160 100 I nserting
ability (CY) goof Newcall 2agd good 20 gbnsé¢rtigapg ability
(P**) gqod D0, good 10 H &r r g holld ry te of pl ant
good dood 0QQFonate 1110 unit o 352)omir esgyye| hag Sl is
(kgf/cnfern] physical specificgravity ?é/f:rﬁﬁ)[ ron 0 079 arf “b.018' ‘ud 519
property | 10% compressive hardness 0.45 0.36 0.41

40% compressive hardness 0.45 0.36 0.40

open-cell ratio (%) 100 100 100

water adsorption speed rapid rapid rapid

water sinking speed 38 sec - 60 sec 36 sec

H,O absorption rate V/V 0.89 0.91 0.96

H,0 holding rate V/V 0.70 0.78 0.76

Inserting ability (C*) good good good

inserting ability (P**) good good good

H;0 hold rate of plant good good good

unit of compressive hardness is (kgf/cm?
*cross direction **parallel direction
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21 Table 3 mat eri al / experi mental No.
Exnp. 4 Exnmp. 5 reci pe - Polyol -2 100
0 Pol yol -3 _ 0 100
Pol yol - 4 0 0 Herr]O
14.0 . 17.5 Pol ycat 46 0.8 :
0 : Pol ycat 41 0 2.0
Pol ycat 42 1.8 0 Si. as foam
stabi | i zer-5labled o 0 Si. as foam stabilizer-6
0 3. { material/experiniemb@t NOO E&fp.4 Exmp.5 140
75 recipe NPobal-R2 271S 100 0 o0 0
CaCq err] Polyol-320 20 0 100 Coronat e
1110 350| Polyol-4 440 pbhygi cal | spgcifiic gravity
(g/cm 0.029¢ Of 828 property 13@% conprgssi ye hardness
0.50 Polycat 46. : 0.8 0
Polycat 41 0 2.0
Polycat 42 1.8 0
Si. as foam stabilizer-5 3.0 0
Si. as foam stabilizer-6 0 3.0
Ionet DO-600 140 75
Newcall 271S 0 : 0
CaCO, 20 20
Coronate 1110 350 440
physical | specific gravity (g/cm®) 0.029 10.023
property | 10% compressive hardness 0.50
40% compressive hardness | 0.52 0.49
open-cell ratio (%) 100 100
water adsorption speed 3sec 1 sec
water sinking speed 60 sec 40 sec
H,0O absorption rate V/V 094 0.95
H;0 holding rate V/V 0.64 0.74
inserting ability (C*) good
inserting ability (P**) good
H,0 hold rate of plant good
seedling growing ability good good

unit of compressive hardness is (kgffcm?
* cross direction **parallel direction

Silicone as foam stabilizer-4 :
Polysiloxane-polyalkylene copolymer, average polymerization degree of dimethyl
siloxane is 20 (m of chemical formula [1] is 20), average polymerization degree of
polyoxyalkylene graft methylsiloxane is 13 (n of chemical formula [1] is 1.3),
oxyetylene in polyoxyalkylene is 75 wt% and others is oxypropylene and and
oxyethylene end is metoxy group, molecular weight of polyoxyalkylene is about
1600 .

Silicone as foam stabilizer-5 :
Polysiloxane-polyalkylene copolymer, average polymerization degree of dimethyl
siloxane is 30 (m of chemical formula [1] is 30), average polymerization degree of
polyoxyalkylene graft methylsiloxane is 10 (n of chemical formula [1] is 1.0),

oxyetylene in polyoxyalkylene is 75 wt% and others is oxypropylene and and

oxyethylene end is metoxy group, molecular weight of polyoxyalkylene is about
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40% conpr essi ve . har dness 0.52 0. 49 open-cel |

ratio. (% 100 100 : WAt er adsor ption
speed, 3 sec 1lsec mater si nki ng speed 60 sec
40 sec ' H[err]Oabsorptlon rate V/V 0.94 0. 95
Herr]O holding rate VIV 0.64 0.74

I nserting ability (CY) good inserting ability (P**)
good Herr]O hold rate of pI ant good

seedl i ng gr ovm ng ability ood good unit of conpressive
hardness is ( g‘l"@ﬁiaérf?ﬂr? sta 111291‘6 * cross direction **parall el

di recti on polysilox#hd- b&a amype%ef@asnyﬁ{eabaddra@er pdly nBﬁ'zMéibﬁ A @Re-dIadivatipll ene
copol ynmer, average r| zat n deg SI| xane i.s 2Q (m of
cheni cal f%‘Pmﬂea“’[ ﬁ 0‘5 hemy r%’é’é‘“ﬁﬂﬁy gba‘l“? R #odiBeopyetylene In

pol yoxyal kpolygrxealiykine mezmydt% hod ankers sis lokypropglenehantd oryethplenellead[is] is
and and oyeieny B BRI bRl skt B rehdPlR, o T O o
polyoxyalkyledﬁwwmﬂéﬁﬁﬂt 1600 Silicone as foam stabilizer-5:

i ot hyl o bt ST, aBalT R R L AAR P e S QB ECH St

pol yner i zatmobilierdieeligh) pol yoxyal kyl ene graft rret hyI siloxane is 10 (n of
chem cal for Wxﬁkxﬂx%knhéuﬁn@a&e xyetyl ene in pol yoxyal kylene is 75 wt % and

others is oxypro ene and et hyl ene end i s netox rou nDIecuIar
wei ght of %ﬁ@:gﬁ%pi@@ e x40 % 5 mn}/ thickness is floated on p¥1re9 watee' and the :
22 time XBE0whole suffatd @Dapeoﬁsexfx a8k ahid waﬁrr- @ot the time when the

PonS|onane al kyl e aver a ol.y, rlzatlon de r
i ot hy | o i hbmte y5F By SRR PO ERRE) B |EHTE bR ges ApE S
oxyet yl endnimwpteirytbe thickpessrvwehdre tiéspacimemis sankds measuedy pr opyl ene and

oxyet hyl ene e $ up, nol ecul ar wei ght of polyoxyal kyl ene is
about 1600 Wate am%%?%g 48% aqg ueous solutjon of sodium

al kyl di phe“h;‘ip%’t’ﬁéﬁ of A0 Y 40 wmdﬂ%m%ft hirkpess spfipated parwatsr and;after
Si nki ng tiwgolb @h@fawbeépecﬁn&peacsa"fﬁ{nuﬁ& wleF B} %140 5NNt tdHifMie tépbeikiass i s

floated ondo%éJ rn%tvgxgl?rln&) was,er the specimen is picked up and left for 1 minute on

polyethylene film sheet, then the amount of absorbed water is measured. The
volume of absorbed water is divided by volume of the specimen.

Water holding rate :
After the measurement of water absorption rate, further the specimen is left for
another 24 hours on polyethylene film sheet, then the amount of remained water is
measured and 1g of water is converted to 1ecm® The volume of remained water is
divided by volume of the specimen.

Inserting ability to a cross direction :
A baby's breathe is inserted into a foam to the parallel direction of pore forming
direction. The resistance for inserting from the starting to the end is measured.
Further, judged by easy inserting using gerbera.

Inserting ability to a parallel direction :
A baby's breathe is inserted into a foam to the cross direction of pore forming
direction. The resistance for inserting from the starting to the end is measured.
Further, judged by easy inserting using gerbera.

Water holding rate of a plant :
A specimen of 80 mm X 100 mm X 70 mm thickness is solved into water and make

absorb water, then a baby's breathe and gerbera are inserted inlo a foam and leave
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time the whole surface of specinen is sank into water (not the tinme when
the surface becone wet by a capillary phenonenon), or if the specinmen does
not sink into water, the thickness where the specinmen is sank i s nmeasured.
Wat er absorption rate: A specinmen of 20 nmm x-40 nm X 15 mm thi ckness is

fl oated on water and after whole surface of specinen is sank into water “or
after 5 mnutes if the speci nen does not sink into water the specinen is

pi cked up and left for 1 m nute on polyethylene filmsheet, then the anount
of absor beddaystierropm tepweratage Wﬂﬂileu‘«/Wtﬁ?@%ﬂmb@@)ﬂb@av%ﬁt%ﬁpﬂ%r@c@|°§ed by
vol une of ,h& gR&GsenN. Water holding rate: After the neasurement of
wat er absorption rate, further the specinen is left for another 24 hours on
pol yet hyl ene fSeP#F%%"é’f”mE ﬁ‘é‘ﬁ‘ Y he anount of remained water is neasured and
1g of wat Seetl of ARVSESeS oh @hd &snesf this iventiad ane afiér germdnated, jndged by s

i oot | on ETAP BBy areRiE e ey drpr R G Rligh bap bt LY B

di rect i on eaky panevifig ofithedosinrafter ibanvesthe resi stance for inserting fromthe
starting to the end is neasured. Further, judged by easy inserting using
ger ber a. Inserting ability to a paral | el direction: A baby's breathe
is inserted iAthoughfivdmmdicatedén Tables? and Tahle 3n thet 40% cemprespive fardnese i on.

The resi Sttgc'?iﬁ 8lt0§§ dir@&%nt {og PBEeOIGhBhﬁ; (ﬁ?éﬁ"bﬁ)h N9ir the B8R pivs FRATYREd.

Furt her, Inserting usi ng ger ber a. Wat er hol ding rate of
a plant: Aoypmmﬁﬁltﬁ @olngss to the gresm kre?‘@oqﬁﬁfiﬂ?felf?ﬁ%'é‘gldé"eétd‘?‘bed into

wat er an Walyesdabﬁw bnWersflod HyTRdbla 2kailyTahldBeall beﬁwdy;gerobwaem af this nsert ed
into a foam an

3 days in ’PY)%’rH‘i“e‘ﬁ'b‘é?S&fld? abqre mentiongst Eramplsp have A0 L %penicgl o ?Peo 1F'é{mf)ear ance
of these fadndv\ler\& fast wateSeadioilrigg dimeviand gabd Iwater haldag wite| Makeover, dben on

the f oam Q ﬁt*llf%édn%? th%aﬁ@alﬁfﬁgﬁ a3 Db} 8 8k&he hé’rﬁjgé'sﬁllymé 195&‘66&‘11@5 root,

growt h of F roponi ¢ cul tlvatlon supportin ity and easy
removi ng ¢h efws,@adwdaﬁ@m Wikhereafter 3 days withoyd eterspp 3hd| cat ed in Table 2
and Table 3, the 40% conpressive hardness to the cross direction to a pore
formng direction. is_in the ra of plus 5 %of the 10% conpressive

har dness t@oﬂ?ér%?ﬁsgxﬂm’gﬁtl'a(?ﬁgfo a pore forming direction As clearly
under st ood by Pbihéoey@n@ace fbahl & pdepakd bepolyetlerpolpd<pafoli2) afralpfut 3608

molecular weight which is produced by random addition reaction of ethylene oxide
and propylene oxide to glycerin by 80/20 weight proportion and polymethylene-
polyphenylenepolyisocyanate, while neutral emulsifier which does not have an
activated hydrogen and anionic emulsifier are not used.

Recipe of starting materials and characteristics of obtained foams are

summarized in Table 4.

Comparative Examples 3
Polyisocyanurate foam is prepared by polyetherpolyol (polyol-2) of about 3000
molecular weight which is produced by random addition reaction of ethylene oxide
and propylene oxide to glycerin by 80/20 weight proportion, polymethylene-
polyphenylenepolyisocyanate and anionic emulsifier.
Recipe of starting materials and characteristics of obtained foams are

summarized in Table 4.

Comparative Examples 4
Polyisocyanurate foam is prepared by polyetherpolyol (polyol-2) of about 3000
molecular weight which is produced by randum addition reaction of ethylene oxide
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I nvention disclosed in above nentioned Exanples have 100 % open- cel

proporti-on and have fast water absorbing tinme and good water

Mor eover,

foamis prepared by pol yet herpol yol

wei ght whi ¢
propyl ene

and does not,
Conmparative Exanples 1 and 2

(pol yol -

t8X| !Eﬁc‘%)r(’)ﬁ)gl ygernggyr\g%%gd%eéﬂoﬁ@

ofc3

wi ther after 3 days

hol ding rate.
the plant of slender and weak stal k such as baby's breathe can

easily be inserted into the foans,
W t hout water supply.

Pol yi socyanur at e

pol ypheny| migipetypnsiec pemiaalsmulsifies which dtaals notnbaxe ap activfed hydenge

an actlvatﬁg H%@

startlng mater1 al s an

Tabl e 4.

g§ReANd anionic emulsifier are not used.

characteristics_ of obtained f

Conpégcie wé staeiing aratgrials anggharacdesistics: 9

é)é’gsﬁﬁ?’h? i

2) of about 3000 nol ecul ar

a‘%&l&?xﬁtlﬁ’lerﬁ%@%ﬁgﬁggﬁy

de and
| ene-

%84 have
Reci pe of

sunmari zed in

83$Pe$§red by

pol yet her palny@hrizé®inyPible . of about 3000 nol ecul ar wei ght which is produced
by random addi ti on reaction of ethylene oxide and propyl ene oxide to
gl ycerin by 80/20 weight proportion,
pol yphenyl enffableyd socyanat e and anionic enulsifier.

pol ymet hyl ene-

Reci pe of starting

mat eri al s AT ChaT AR RFkhEhErm HalaW. | BoRkg PATE B SJUIERE 8 260 O Bxplal|e 4.
Conpar at i V& XDl a%1/81-2 POl yi socyanygggtl € 1oajggl S |PT ap@r €d [bY 100
polyetherpbly& ()qimol 2) of about 3p0Gg gol edul arg wei ghitg whi ¢h igg pr qduced
by randun1additio1}§ﬁ@ggapn of ethyl epe @i de 0.8 0.5 0.6
24 to |Gboyyesrdne by 80/20 weightf npreoparting, 1.4 _
pol yret hyl énepol yphsrngslfedie stapilibarissocyanag.e, neut rab gmul ssd)f i et Wwa.&h goes
not have an activgtbdmhymsmgen and anjonioc- emyl si Di er|. jcipa)of
starting materi al $ NewtallBarSacteri stics oD obtai neé foa nsmare gum#®i zgd in
Tabl e 4. Tabl eCaLO5 Mat eri 80 / experi2fentfal 3. ¢ EBEtD.
C. Exp. 2 ClExp.3 | Compriateln0 350 350 350 350
physical | Specific gravity (g/cm? 0.032 0.024 0.024
property | appearance defoamed | defoamd good good
10% compressive hardness 0.89 ' 0.89 0.60
40% compressive hardness 0.93 0.91 0.68
open-cell ratio (%) 68.1 59.6 72.2
water adsorption speed 120 min 1056 min 1 sec
water sinking speed 2mm sank 2mm sank | 3mm sank |
in 5 min in 5 min in 6 min
H,0O absorption rate V/V 0.07 0.05 0.10
H,0 holding rate V/V =0 0.03 0.03
inserting ability (C*) good good good
inserting ability (P**) good good good
I,0 hold rate of plant not good not good not good
C. Exp. : Comparative Example

unit of compressive hardness is (kgf/cm?)

* cross direction

**parallel direction

In Table 4, the open-cell proportion of foams of Comparative Example 1 and 2

is not so high. In these cases, it is difficult to prepare a foam of open-cell constantly

because a neutral emulsifier or others are not used. That is, since the generated

independent cell breaks suddenly if at least a neutral emulsifier is not used, the

constant preparation of the foam is not possible.

And, in these Comparative Example, polysiloxane-polyoxialkylene copolymer

whose end is capped by methoxy group is used and the water absorption rate is

very slow. That is, if a neutral emulsifier or an anionic emulsifier are not used

together with, the stable preparation of high open-cell proportion and quicker

water absorption speed foam is very difficult.
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reci pe Pol yol -2 100 100 100

100 Herr]O 6.0 9.0 4.0 .
9.0 Pol ycat 46 0.8 0.8 0.5
0.6 Pol ycat 42 1.8 1.8 1.3
1.4 Si. as foamstabilizer-5 3.0 3.0 3.0 -
3.0 | onet DO 600 0 0 '0

50 Newcal | (271S

10 xd;hwagrqb]wous from Comparative Examle 3, the prepam—}mn of hlglzo

20 ] open -cell bﬁtﬁ;ﬂkﬁ ahliMfdicker water absorphonﬁs@@ed foam is diffio@lt withou8a0

350 physic cl.flc Vi t 0, 032 0. 024
0.024 pr® ‘figf?lf"?‘glﬁ‘&géfe‘é‘%’c’i ain'ahidde SbufEifeis 49%bamed  def oand good
good The ofé¥4eabmpogstion eofhtredfoass of Con@@ative Example 4 is low, 0. 89
0. 60 V 0.91
0. 68 however the Qlé{?r;{e(ircﬁ%r% ge&f‘éﬁﬂ & very hlg}g é[%is foam is lower open- cell59 5
72.2 proportion, wdm(dr 1swdgsmbhy ek opemgunt ofje afiarneutral emulsifier whichos i n
%rrrsnegank does not havd'@h GEtivHtBE hP&opBF &l an amom@éfﬁhﬁﬁﬂa‘f 2mm iagk

nin in 5 nihus, for the preparafieq of (blélbé’ﬁﬁwﬁ’lbri’r?m*'@o‘v/a&‘% qgicker water
8- 82 absgrﬂtﬁ)n speed foam, ltH[steEzls@aWIt&hilﬁgtﬁoﬁ(ﬁ of/Ngh oxyeth§lenkOrate,
. nser il
good polyqj](%ane po]yox1alkylene| P8 ytn} Wwhose, 71%/(1, g E&p;bed b}g ghoxy group
good -and g@@ﬁlal emulsnﬁer Furﬂ[ee,rﬂx]erhKQi' dbsatptionfarnd water holdmg abpdlitgt
not good not ve Exanpl e
e 1 ednl(;ﬂyr tc,}lneuse of an (l?( $ Pmﬁ?%?ﬁerj 598&%@{ @Eéh or

unit of c SS 1S 0S
direction **Fp’anwlbeﬁ @i liécmlbrbe llﬂlstratﬂh Resnlts of Examplpeh- té’elll ?ﬁeoportl on
of foams QfimHArR&l fHiTMRe Bs@d.e 1 and 2 is not so high. In these cases, it
is difficult to prepare a foam of open-cell constantly because a neut r al
enul sifier or others are not used. That is, since the generated independent
cell breaks suddenly if at least a neutral enmulsifier is not used, the
constant preparation of the foamis not possible. And, in these
Conpar ati ve Exanpl e, pol ysil oxane-pol yoxi al kyl ene copol yner whose end is
capped by nethoxy group is-used:and the water absorption rate is very slow.
That is, if a neutral enulsifier or an anionic enulsifier are not used
together with, the stable preparation of high open-cell proportion and

qui cker water absorption speed foan1|s very difficult.
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Further, as obvious from Conparative Exanple 3, the preparation of high
open-cel'l proportion and qui cker water absorption speed foamis difficult
w t hout a neutral enulsifier even if an anionic enulsifier is used.

The open-cell proportion of the foam of Conparative Exanple 4 is | ow,
however the water absorption speed of it is very high. This foamis | ower
open-cell proportion, which is caused by |ack of anpbunt of use of a neutral
emul sifier whygh does not have an actlvat ed hydrogen and an ani oni c

Tl £
Ul ckor voler_apsorpel BUCHRRGRRIATS ] Bepe o PRTAT. [N T G
oxyet hyl eng rP%H’% poI y Plygzéne pol yOXI al kyI ené:) ‘copol Owhode efld is
capped by het hoxy grqu neutral enulsifie Furt %er 10t he {jwat €r
absor pti on| and wat er (hof P ability can b i br oved bythe Use 190 an|ionic
emul sifier|together VJII Exanple 6 tpo 315will pe H f’ust ratlde Results
of Exanple{6 to 11 arePQh’nﬁa‘lfll zed in Tablel 5 &Ad 6. 2.5
26 Si. as foam stabilizer-7 3.0 0 0
Si. as foam stabilizer-8 0 6.0 0
Si. as foam stabilizer-9 0 0 6.0
Ionet DO-600 100 0 0
Ionet DO-400 0 0 120
Neutral emulsifier-1 0 90 0
Newcall 271S 0 10 10
CaCO4 20 20 20
Irganox 1010 1.0 10 1.0
Papi-135 400 400 400
physical specific gravity (g/cm®) 0.021 0.020 0.021
property 10% compressive hardness 0.20 0.52 0.35
40% compressive hardness 0.20 0.54 0.37
open-cell ratio (%) 100 - 100 100
water adsorption speed 50 sec rapid 3 sec
waler sinking speed 3min 45sec 13 sec 59 sec
H,0 absorption rate V/V 0.94 0.98 0.95
H,0 holding rate V/V - 0.7 0.80 0.76
inserting ability (C*) good good .| good
inserting ability (P**) good good good
H,0 hold rate of plant good good good

unit of compressive hardness is (kgf/cm?)

* cross direction **parallel direction
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Table 5 mat eri al / experimental No. Exnp.6 Exmp. 7
Exnp. 8 recipe Pol yol - 30 90 ;
0 Pol yol - 70 10 0
Pol yol - 6 0 0 100
Herr]O 17.5 11.5 11.5
PoI ycat 41 3.0 2.5 2.5
as -foa ilizer-7 3.0 0 0 i
as f oam st arqﬁllt"i’ Ber- o 0] 6.0 0 Si. gls
f oam st abill i zer-9 maf@rial/lexperimental No. | Exmp.9 [dExmp.10 [ Exmp.11 || gnet
DO- 600 recipe Polydd@ 0 90 0100 0 | onet
DO 400 - Polydl-5 0 10 1200 0 Neut r al
emul sifierl-1 Polyol-7 90 0 O 0 100  Newcal | 271S
0 10 H,0 10 cacH erlr] 115 11.5 20
20 20 Polycat 41 | rganox 1010 25 2.5 2.0 1.0
1.0 _ PRIBi: dsf@am stabilizer-10 6.0 400 0 0 400 400
physi cal speci f (Slgéélﬁhﬁystﬁﬁ'hﬁéﬁﬂr r] 0.1021g.0 . 020
0. 021 property L Q%0 CORDresShiYie 1hf‘2 dngssg . 209 g0 O0.p2
0.35 4D eQR e?:ﬁﬁ%ﬁ‘%r ar ness g9 (.20 o 0.5¢
0.37 ~ open:cel | 100 410 0100 100
wat er adsqrption spg DO Osec rapi d 0 3 $€Cq00
wat er sinHi ng speed| Lomet I 45sec 13 sec 59 |sec
H err] O aljsor pti on r%‘ﬁ%qg/ 0 94 0. (g 10 5 g5 10
H err]O halding ratpg ganoxl&lg (% 0 f% 0. 16 ?%
inserting|abilit )
i nserti ng abili fX § =1 130nnng g% 400 gggg 400
H err] O hql Hh)’ﬁit’;é of o Z&fﬂﬁgra“tﬁéﬁfﬂm;) 6‘6%'60d 0005241 goo ggl
unit of cqnprepesiye| hargapsessive 3 s irecti
** par al | el ng| recti Oﬂ40% compressge(}l:ggdzg:‘:{( rrg 49 0.57 O.GOSS i rection
open-cell ratio (%) 100 100 100
water adsorption speed rapid 1 sec 4 sec
water sinking speed 23 sec 32 sec 40 sec
H,0 absorption rate V/V 0.99 0.94 0.97
H,0 holding rate V/V 0.82 0.79 0.76
inserting ability (C*) good good good
inserting ability (P**) good good good
H,0 hold rate of plant good good good

unit of compressive hardness is (kgf/cm?)

* cross direction

Silicone as foam stabilizer-7 :

**parallel direction

Polysiloxane-polyalkylene copolymer, in chemical formula [1], m is 20 and n is 1,
oxyetylene in polyoxyalkylene is 80 wi% and others is oxypropylene, and

oxyalkylene end is methoxy group, molecular weight of polyoxyalkylene is 1300

Silicone as foam stabilizer-8 :

Polysiloxane-polyalkylene copolymer, in chemical formula [1], m is 20 and n is 1,
oxyetylene in polyoxyalkylene is 80 wt% and others is oxypropylene, and
oxyalkylene end is methoxy group, molecular weight of polyoxyalkylene is 1350

Silicone as foam stabilizer-9 :

Polysiloxane-polyalkylene copolymer, in chemical formula [1], m is 20 and n is 1,
oxyetylene in polyoxyalkylene is 60 wt% and others is oxypropylene, and
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27 . Table 6 mat eri al / experi mental No. Exnp.9

Exnp. 10~ ~ Exnp. 11  recipe Pol yol - 2 90 100
0 Pol yol -5 : 10 0 0

Pol yol - 7 ‘ 0 0 100 Herr]O
11.5 ° 11.5 11.5 Pol ycat 41 2.5
2.5 2.0 as foamstabilizer-10 6.0 0

0 oxyalkyle%b end¥s ﬁl@ﬂmxgtg"i‘&id ' Zer -11 0 6.0 0

Si. as foam st i zer-1 6.0 Neutra
ehuls?fler > ﬁ“”“eas depm stabilizer-40 : 0 Leo fat-110M

0 1P@lysnloxane fdlyalkylene copolymerl ﬁﬂﬁienﬂ&lﬁ@ﬁnula f1], m lS 30 andn @ 1,

80 jbg)zgely]ene o&qx]yaf\ley\%e 18 %Z) wt% and QH’xers is ox%opylene ang0

| rganox 1@%@alkylene end is methoxy kréup 1.0 1.0 Papi -
135 400 physi cal specific
gravity (g/ cnislhcof? aséoadrggtabxhzsflggl 0. 021 property 10% conpr essi ve

har dness Polysilogane-polpalkslene copadyiber, in chemical formula (b ooispd®asd neisHar dness
0.49 %6%1}lene i ﬁ@yoxyalk\xgne is c?0 QRS el 'otﬁegé' 3 oﬁy@dﬂopylene ailxﬁo

100 sorption s 4
sec oxyalkylene gaddy mgrlmxmgowé@decular weigh ofstétlyoxya ylegads 100010 sec

H err] O absor rsﬁlhdaﬂe%@ff&m\/ééébmzep 199 0 94 0.97 H[ err]O
hol di ng rate VIV 8 79 76 i nsertin

ability ( lysxlo&d@d)olyalky gBRdEPPO ymerggbﬁhemlcal formula [1], p js 30 @p g 181, | ity
(P**) g(mgietylene gﬂqﬂ)lyoxyalkygmed is 80 wi% and othdrer is] G)(hﬁ'bﬂyléﬂé eaafl pl ant

?Eg? / eni g(r?)?(ﬁllkylene egg(?s methoxy group, mo]ecu"llar welgflt &6 prgi)yo?c%gfky%ng 986’55 IS
Neutral emulsifier-1 :
Both ends of polyethylene glycol of molecular weightIGOO are esterficated by lauric
acid.
Neutral emulsifier-2 : .
Both ends of polyoxyethylenepropylenediol composed by 80 wt% of ethylene oxide
and 20 wt% of propylene oxide of molecular weight 800 are esterficated by oleic
acid. '
Leofat-110M :
Product of Lion Co., Ltd. stearic acid methyl ethyl ester to which ethylene oxide is
added
Ionet Do-400 :
Neutral emulsifier, oleic acid diester of polyethylene glycol (product of Sanyo Kasei
Industried Co., Ltd.)
Irganox 1010 :
Product of Gaigy Co., Ltd. Anti oxidation agent.
Papi-135 :
Product of Dow. Polyurethane Japan Co., Ltd.

Example 6

Polyisocyanurate foam is prepared by polyetherpolyol (polyol -2) of about 3000
molecular weight which is produced by random addition reaction of ethylene oxide
and propylene oxide to glycerin by 80/20 weight proportion, polyetherpolyol
(polyol-5) of propylene oxide of about 3000, crude polymethylene polyphenylene
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* cross direction **parallel direction Silicone as foam :
stabilizer-7: Polysil oxane-polyal kyl ene copol yner, in chemcal formila [1],
mis 20 and n is 1, oxyetylene in polyoxyal kylene is 80 w% and others is
oxypropyl ene, and oxyal kyl ene end i s nethoxy group, nolecul ar wei ght of

pol yoxyal kyl ene i s 1300 Silicone as foam stabilizer-8:

Pol ysi | oxane- pol yal kyl ene copol ymer, in chemcal formula [1], mis 20 and n

and oxyal ROViRG aaAl PO KL UEHER Wity St b R °5'E?&§vfai§d RHGEAEY Fene
is 1350 Bedipe afiestastiipanaterialy landech@ractpobties lo mh@n Ifyamﬁyﬂlr@ne

copol yner rmula [1], mis 20 and n is 1, oxyetylene in
pol yoxyal A fog)r?gﬁgmrgg‘gblg& and others is oxypropyl ene, and
28

oxyal kyl ene end i s net hoxy group Silicone as foam
stabi | i zerglfnpleFol ysi| oxane pol yal kyl ene copol ymer, in chemcal fornula

[1], m|s30a nis 1, tyl | k % and
others is oxyp[F ?"é(ﬁéura&ﬁ ’gx‘%dﬁgg?éﬂe&éﬁéﬁ?é‘a %/lﬁ‘glxé’ lj'f’!)g)po ab uatn ilicone
?3 r ];rﬁ?;n [83961) J%bfegmgé lngrllglm which 9 produpel ly;ahmdoﬁn@ddmpm Irgamkbn of athyitmmoc al ’
al w %
and ot her‘%’1 iflg aBQWﬁ?WdVPeeW@de Z%EIYS‘?&%EXﬁOWW BP (X’H%X@/ }’éiygﬂgeﬁgay (?rlnl ecul ar
gg: 32} | 8; gpgloye?(»gbk;dymﬁen dx6idd 00 @bout 3008, Icmdmpolamethdenespdbpherwmég .
1 POl o BP0 BRbIITRE whitn GHELGE hal B Hefvhcbl B, 200 1

and oxyahk@hemaumndemglsmrhoxy group, nol ecul ar wei ght of pol yoxyal kyl ene

i s 800 ﬁélf)@lof espdlihd | RhtehialSAnd apactalishe Yetdbyhiase BhineOhreof
nol ecul ar wei ght %éle Lesterficated by lauric acid. Neut r al

emul si fi e?uIEmaB’é? €8 pol yoxyet hyl enepr opyl enedi ol conposed by 80 wt %
of ethylene oxide and 20 wt % of propyl ene oxide of nolecul ar weight 800 are
esterficatgd fﬁéﬁﬁ{/el c acid. Leofat-110M Product of Lion Co., Ltd.

stearic acrt ethyl ester to which ethylene oxide is
Polyisocyanurate foam is prepared by polyethertriol (polyol-6) of about 2500

molecular weight which is produced by random addition reaction of ethylene oxide
and propylene oxide to glycerin by 50/50 weight proportion, crude polymethylene
polyphenylene polyisocyanate, a neutral emulsifier which does not have an
activated hydrogen and an anionic emulsifier.

Recipe of starting materials and characteristics of obtained foams are

summarized in Table 5.

Example 9

Polyisocyanurate foam is prepared by polyetherpolyol (polyol-2) of about 3000
molecular weight which is produced by random addition reaction of ethylene oxide
and propylene oxide to glycerin by 80/20 weight proportion, polyetherpolyol
(polyol-5) of propylene oxide of about 3000, crude polymethylene polyphenylene
polyisocyanate, a neutral emulsifier which does not have an activated hydrogen
and an anionic emulsifier.

Recipe of starting materials and characteristics of obtained foams are

summarized in Table 6.
Example 10

Polyisocyanurate foam is prepared by polyetherpolyol (polyol-2) of about
3000 molecular weight which is produced by randqm addition reaction of ethylene
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added | onet Do-400: Neutral enulsifier, oleic acid diester of

pol yet hyl ene gl ycol (product of Sanyo Kasei Industried Co., Ltd.)

| rganox 1010: Product of Gaigy Co., Ltd. Anti oxidation agent.

Papi - 135: Product of Dow. Pol yurethane Japan Co., Ltd. Exanpl e 6

Pol yi socyanurate foamis prepared by pol yetherpolyol (polyol-2) of about
3000 nol ecul ar wei ght which is produced by random addition reaction of

et hyl ene dée a%? 5;%/;1 eNRi (%X'tgegfy@er% ywrsmz@yw&%eo%mgbﬂ% pé¥er tion,
polyetherpo on yo - % I"ene ox1 de of abo crude
pol ynet hwp@}}gn Bﬂé)ﬁ p@ﬂgy ene polylsocyanate a neutral emu s1ﬁer which does notog

pol yi SOCyamb%n%ﬁva@utHy@kog%Mrﬂlafﬂ ﬂiloﬁ\fﬁleﬁhﬂﬁﬁ@ﬁ not have an activated

hydr ogen. Reci startin nd,characteristi.cs of obtained
f oams are sumﬁfﬂpfegte ﬁaq”é‘ﬁl Elaée‘qalﬁx%‘i)lc a‘?a"?e“sucs F‘Haﬁ}i’t? "g}i;rﬁ?ﬁ“é? ffoamis
prepar ed bypnmmbsisddiarfable/@l (pol yol -2) of about 3000 nol ecul ar wei ght which
I s produced by random addition reaction of ethyl ene oxide and propyl ene
oxide to glycerin by 80/20 wei ght proportion, polyetherpolyol (polyol-5) of
propyl ene Hxdnidedd about 3000, crude pol ynet hyl ene pol yphenyl ene

pol yi socyanat ep, lgz@gambteere&,f i :p%pa\%:'d %g Mgahagblngolga B NI

“hydrogen and an n|o IC enmu naterlals and
char act er |lélﬂpe%olmul%walghéafhﬂqi)awwraqheceé@mmmlqrwdidrtwpatﬂaetl@ of gthylpsee 8

Pol yi socy aiideatdf %@isyl&]dor&w ad Blce®h YBY hgomo i @bki g@lpobi}%brt@n ofr@igout

2500 nol ecul ar ich jis guced rando i t1on. reagtion of

et hyl ene d&?&'sa@e'ﬁ?ilf% hepgeps Palalﬁoavaga%@r PEpty ws@ew ich 31aﬁsorwrt i on,
crude pol Mm’ehynla‘meawdllyyrallﬂ@geynlaenlenp@dnynﬁmytﬂﬂﬁéxe a neutral emulsifier

whi ch does not h ve t-ﬁ‘%t ! V%}a(:i%r ar act &F?Q%&Q1c§n&0§|{)€alﬁéﬁlll?érilé e&re

Reci pe of star 4] nater TBs THN 1T CS alned 't oans are
sunmari z ecﬁunnnmam@nsl‘able 6

Possibility for the industrial use

The conventional hard type polyurethane foam used as the supporter for
fixing and supporting a plant is usually prepared using more than two kinds of
polyol whose reactivity are different and in lower isocyanate index, to provide
open-cell and water absorbing ability. Consequently, the obtained foam remains
elasticity which affect the inserting property for a cut flower, further said foam
lacks water absorbing capacity and water holding ability caused by insufficient
open-cell, and the market of the supporter for fixing and supporting a plant is
occupied by a phenol foam.

Meanwhile, since the phenol foam is prepared using fulon type pore forming
agent and using formalin as a reacting agent, it has a possibility to cause a serious
environmental problem for atmosphere.

By the present invention, it becomes possible to prepare a foam by H,O pore
forming agent alone without using a fulon type or an organic solvent type pore
forming agent, therefore, the hard type polyurethane foam which has an excellent
inserting property and water holding ability can be provided.
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Exanpl e 9 Pol yi socyanurate foamis prepared by pol yetherpol yol

(pol yol -2) of about 3000 nol ecul ar wei ght which is produced by random
addition reaction of ethylene oxide and propyl ene oxide to glycerin by
80/ 20 wei ght proportiom —polyetherpol yol (polyol-5) of propylene oxide of

about 300 I | ene pol yphenyl ene pol yi socyanate, a neutral ~

enul sifier 1"”" m#ﬂ[ﬁ Fave an activated hydrogen and an anionic

enul sifier.* ¢ LRegi starty halss and characteristics of '
WETRS LR

obt ai ned foans are summari zed in Exanpl e 10
Pol yi socyanurate foamis prepared by pol yetherpol yol (polyol-2) of about

3000 nol egul ' t ' ' ; - [ f
ethyl ene gUl Qi a¥ELRpoIsdcahrabs RAUE REviRY ob@rﬂgﬁﬂg(g%dédﬂpgftef %ig{(( =agge gnd

pr opy| enesuppotica plong preparedusiys 8 orhisogeHetesoamernl.ghhy EpPXHEOT AP Het hyl ene
po![ yphfnéé‘ ﬁ&? B%Yﬂé@%eh@@&hﬁ@seﬂ_ﬁ}%ét@f‘bn%ﬂbﬂieﬁ* ia@ént‘gfﬁ @ﬁa@@?&a siiﬁéogl_bave an
activate rogen.and an anioni ¢, enulsifier. eci pe of, .starting

mat eri al s2 amcsr%a 1§é?reﬁ‘i“§l~¢ré‘ie’6‘f‘f ra‘?’ﬁl‘@é dpesnpt have a&ﬂ‘?ﬁﬁ?'iegéﬁdf%e?abl e 6.
Exanpl € 1dnd an ioniZd omSisi¥A Bt heddas fartingmate s etieiwin,pol yet her pol yol

(pol yol -7) of  about 1000 nol.,ecul ar weh%ht whi ch LJS roduged by random
addi ti on ¢ RAYISPEYANGHe cAmRAUDALS AR dgemalie Py SpOIREAL GRBPN o yeerin by

80/ 20 vve: & hyd_fllfo]E},_ﬁmfpbﬁﬁlc_l icé gtgldrqiglcyn?bhydl ethesg averppe npinbee ophingtismaly anat e,
a neutral emul sif.ier | S _no \ n t.] ™) an

ani oni ¢ FFGPES IS bigeer tﬂgni&eaéﬁlgcémg?f" sé?.arx??%ld’ leqrr)%tlééy%%gtﬂa&%?ocﬁgr ac fehr;’i stics
of obt ai necathbatis airleagtminenyaneate typratalys and Possibility for the

i ndustri a} sHﬁ:S?e as_fodCstabilyeNtd Qr}?bhyéﬂﬁﬁﬂlé-ﬂya?o)@ﬁlw&t bR mic@aRheseed as

mor e § harpayRsYRRIERegIONE NS ECRroHB . arpef Y gt er P RaP AT IO | over
| socyanatgtiinclade atQvatedhydfoge aitoraelurtlamdsaid pelyosyrdlylbne corgthinsinbgre
Consequentthla}/l,?)ot vtl]gllggp ":A»a()if rtl)%(rjetL%rrpe ri_selrlrs?eidna% the pore formation process,

further, the structural features of said foam are in the region of

8~70 kg/m® specific gravity, |

over than 98% open-cell ratio and | .

whose 40% compressive hardness to the parallel direction to the pore forming

direction is 0.1~2.0 kgflcm®.

2.  In the hard type polyisocyanurate foam having open-cell for a supporter to fix
and support a planted cutting and a cut flower and for a supporter of flower
transportation of claim 1, 10~40% compressive hardness parallel and cross to the
foam rising direction are in the range of 0.2~1.5 kgflcm® further the 40 %
compressive hardness is in the range from minus 20% to plus 20% of the 10 %

compressive hardness.

3. The bard type polyisocyanurate foam having open-cell for a supporter to fix
and support a plant of claim 1, wherein polyisocyanate is
polymethylenepolyphenyleneisocyanate,

4,4'diphenylmethanediisocyanate,

crude polymethylenepolyphenylenepolyisocyanate or

modified polyisocyanate of polymethylenepolyphenylenepolyisocyanate

4. The hard type polyisocyanurate foam having open-cell for a supporter to fix
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elasticity which affect the inserting property for a cut flower, further
said foam | acks water absorbing capacity and water holding ability caused

by insuffici enmmﬁmllfmu El' t he market of the supporter for fixing and
supporting a p Wﬂ I,by a phenol foam Meanwhi | e, since the
phenol foamis prepared "usisSng*ful on type pore form ng agent and using
formalin as a reacting agent, it has a possibility to cause a serious

envi ronner;&,a'supgm'a%mtomﬁaagogm%hgn pﬂ[yo;ﬁngm EpBYERRPLnd DIFRLERE !

beconmes possib epare ormn
Wit hout udimRytea fQ!m‘dﬁlflﬁyrb‘EC«%ﬂDe rbywogrmt@ ifoes ppleinsh 4fb|ﬂﬁ‘i1‘ﬁ§}e@gent
t her ef or e pyl hﬁwﬁard type pol yuret hane foam which has an excellent inserting
property and water holding ability can be provided.
WHAT IS CLAIM 1. A hard type

plol yi socyesnur'ghe hﬁﬁtﬁﬂyﬂ%apﬂly’lgo@ﬁﬁﬁrate%arﬁ Mavihgsstiepaelldbr hGubpartanth ﬁxlpport a
ant repare usi n i S0C nur te CO oun

Pore f bamay SRet omBEc Smar vRiskis BPRGERRy Rog lyottors 800 4fct

silicone qmlyfsdevmrmtpmﬂydxyahxylena cumjymaf 1s_e:apbesd Wltbrat\lbﬂsmbndeeiecta(hfrohaae an
act ] vat od Dyl 008801, A0 AIRRLZ 885 aloh Hurler %65 I Akl IRY el 2L

wher ei n, 38 T6 i's an aronatic ylso anate conpound,

a hydroxy gwnpmuhdnagetaxmymmxy conmpound whose average nunber of functi onal
groups is bigger than 1.0 and contents of oxyethylene is bigger than 20% by
wei ght, a catalyst is at |least a |socyanur ate type catalyst and a silicone

as foam stabi e dard &ype plyigeqyppyzate foam hoxipg wensell lopgouprentenbnolia
pol yoxyal Iaynuesi@pmls/@la{iﬂrof&imnﬂﬂ ORI 4, GARREE B¥heldateniosnen Bdahi ch

does not incl  activate at om rt ai d ol yoxyal kyl ene
cont ai ns ﬁﬁ‘ﬁ@y‘faﬁ%‘ﬁ%ﬁ‘ M‘g‘?{h‘yog &?A?%%?HWPLE% F’éc GSt%ﬁ ﬁé&p%[?(ge%& mat i on
process, faoid; heoleictdeil, steandltacidadr et acids of said foamare in the region of
8~70 kg/nferr] specific gravity, over than 98% open-cell ratio and

7. The hard type polyisocyanurate foam having open-cell for a supporter to fix
and support a plant of claim 1 and claim 4, wherein a neutral emulsifier is an
esterficated and alkoxide compound of polyoxialkylenepoliol by oleic acid, stearic
acid, linolenic acid, linoleic acid, stearol acid or lauric acid.

8. The hard type polyisocyanurate foam having open-cell for a supporter to fix
and support a plant of claim 1, claim 4 and claim 6, whetrein the amount of a
neutral emulsifier which does not have an activated hydrogen is in the region of 20
to 200 parts by weight to the 100 parts of polyoxyalkylenepolyol whose proportion
of ethyleneoxide is bigger than 20.
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whose 40% conpressive hardness to the parallel direction to the pore
formng direction is 0.1~2.0 kgf/cnferr]. = 2. In the hard type

pol yi socyanur at e f oam havi ng open-cell for a supporter to fix and support a
pl anted cutting. and a cut flower -and for a supporter of flower -
transportation of claim1l, 10~40% conpressive hardness parallel and cross
to the foamrising direction are in the range of 0.2~1.5 kgf/cnferr],
further the 40 % conpressive har dagsTRACTN the range from mnus 20%t o
pl us 20% of the 10 % conpressive hardness. . 3. The hard type

pol yi socyanurate foam having open-cell for a supporter to fix and support a
pl ant of cl aAmopen- mﬁbpd&mo@dnyﬂrs&dbamdbeﬁkmg and supporl,mg plants, which is

POl Y et PYLBRRRD I YAN SR EHELE BEXORRE: a It RISIYOURE RAVGY 4P pGxapa! o

crude po enylenepol yi S yi'sGCyanat e

of pol yn@tlmywevfefpocfymvé rgymm ed dl Q/msahxyzarmdsm owethytm dwatajlttof/gé wt.%
poI yi SOCU@QE’JV@" n iQRPAMNG%L B cQB'ﬁPstCﬂ(* a sﬂfcgﬂe wgfa{b?ﬁz (Emflél

support a plant rern po yoxya ene
poI yet hepoléwn@(mb)f%@lkwna erpelymer eﬂmrgmf tke tesminabdad Byoupopbdbad which

does notp dl?&hl@ﬁi%egﬂleﬂﬁtlbvﬁp%gd h\)&fthogefbmpoérd nEPEhaQﬁ{gd ahyp&her active

polylsocy urat e foam havi open-ce or a supporter to fix and support a

pl ant ofl an rggeR ftomyaad é?xaregwﬂ%wtwr%ﬁ@ltem%m@ aggunpef 30 wt.% or

Pol ysi | oxissve; ped wak}sadxmymwasﬁmw oeto 703k PﬁgoWﬁ éa;ua;bntem%rsm%rsel ect ed
roma grg car

al | phat BB, BRBRERSeLY 1 Ta 2 ket G e a?favreseedqbwﬁ@?%é@}m Gyl en"

pol yi soc;y:amﬂehdleeqlmamd@herrgctapgu}acelhﬂecﬁm tcatlmd)mnhbmbf éxpahsionaaad aupport a

plant of ,&l@kss &ﬂ@%&q)lga"ﬁ%to s Ello thdl xbg g&:té h;rhglres%e% I?A'IO'V

esterficated conpoun po yOX|a enepo elc tearic acid,
i nol eni & hglhgtl 1 pacHllel dirgetipn ande HheoFectangnlar diseakiow tadhel direction of

expansion in a state compressed by 40% therein, is excellent in water absorption
rate, water absorption capacity and water retention, and is improved in the
reception of inserted flower. '
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7. The hard type polyisocyanurate foam having open-cell for a supporter to
fix and support a plant of claiml1l and claim4, wherein a neutral

emul sifier is an esterficated and al koxi de conpound of

pol yoxi al kyl enepoliol by oleic acid, stearic acid, linolenic acid, linoleic
acid, stearol acid or lauric acid. 8. The hard type polyisocyanurate
foam havi ng open-cell for a supporter to fix and support a plant of claim
1, claim4 and claim®6, wherein the anount of a neutral emulsifier which
does not have an activated hydrogen is in the region of 20 to 200 parts by
wei ght to the 100 parts of pol yoxyal kyl enepol yol whose proportion of

et hyl eneoxi de i s bigger than 20. :
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