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| NVENTI ON OPEN- CELL POLYI SOCYANUItA' I'E ROAM 1' O Z >! | XING AND1SUPINRT NG
PLANTS BACK Gt UUND Ol~ "TI-1E INVENrf1 ON FI ELD 01: TIIE I NVENTI ON The
present invenl.ion relai,es to a supporter for a bud of plant, a tree and a
cut flower or a supporter which ~s suil,ed for growng of a pl\mm“\“mM‘“M\
in del. 0 a polyisocyanurate | oam Lavi ng open-cel |

a suppor I“lmmmﬂwmand support a pant wric:l leas an inproved spgguki C
property. éLd‘l@ltA"ﬂ(ﬁl@" All."1 IL rs well known

that a pol yure'l hane foamls use supporter of plant. For instance, a
lard |,ylre pol yuretlane foamis used as a supporter for a grow ng nedium

of pl ant such as a pl anted hydpproRTPIRNEENGUON Ng and a cut |lower, and a
soft type pol yuret hane for growing a

veget abl e pl ant such a@%&ﬂ“@éﬁLﬁ@&MLﬁé\lﬁpfﬁ or a flower such as
tulip. 'fLe structural TORFIXNG aiND BEPCORENG PRANTEf t type pol yuret hane
foamis mainly conposed by pol yal kyl ene et her bond or polyester bond, which
has an adequate elasl,icity and a hydrophilic and wal,er absorption feature
caused by ether bond and3£6KerROUND CFoRHEANVENTHONoOft type pol yur et hane
formis too soft to support a.tall. ! al a plant which bear a
fruits like a tonmato, theremlr’gﬁi(grﬁg @H‘Q’#ﬁglﬁiﬂ ket for a tomato. Further,
si nce the soflthetiypeerdahyerigmhahees 6@mshpporédrafot iadht(y()(‘ planthasiree pudhbl em of
difficult t pplied
for exanﬁ,ﬁlhgwﬁﬁﬁﬁﬁhge\%xjﬁ& \IJ?QB {&uﬁé(ﬁ%ﬁt‘(g\g} IIPS 'grﬂgé}\{/\gfr{brggn Hélaa type
pol yur et Halvées bam nsilyipesiapnepde ifein \hanmg wgena;@élmtu@ldl foaradSttp@oUsel¢ﬂ1Xas a
nursery Sﬂﬁl@up&@ﬂ PhRL S IANELFANT ingsko0sd speMIRSRopIeN- cel | can be broken
with the grow root and do not prevent the growh of plant root. In
general, the nol ecul ar wei ght of polyol which conposes a hard type

pol yur et hane | oam i s snalDBSCRhRAAQN&F 'ﬁflEpldRMMkAM] ch conposes a soft type
pol yur et hane. h i I muf t i
Lirnctional 6},5%&%1 ﬁ]l:l()‘flﬁ tp'?ta é{‘?m@?‘ :gn %Bfﬁhe%s&%ﬁ ‘?]g‘?or eQ'%Wgﬂ%ilﬁ)crh and
easi |y fonpgnes, o@é@rdéwpe pphelr@ﬂl@ne lpam| i§ us@rlyanafS(umnter {ay @rgé@\am a hard
type f Oarﬁxm(1ﬁhom§npsucﬁrhs%eﬂ>l|anteﬁ%uJ(ﬂ‘ea @Bﬁ%r(ﬁ‘ltthﬂg' afll a2ulAbHeL ¥RE a

pol yur et hane I oam for a nursery sheet,
soft type polyurethane foam 1s used as a nursery sheet for growing a vegetable

plant such as a leek, a lettuce or a spinach or a flower such as tulip.

The structural {eature of the conventional soft type polyurethane foam is
mainly composed by polyalkylene ether bond or polyester bond, which has an
adequate elasticity and a hydrophilic and walter absorption feature caused by ether
bond and ester bond. However, said solt type polyurethane [orm 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 {oam has
elasticily, it has a problem of difficully to separale the root of plant from the foam
when 1t 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 mulli
functional property, the reaclivity with isocyanates is very rich and easily forms
closed cell, thereflore it is very dufficult to prepare a hard type foam which has open

cell. For the preparation of a hard type polyurethane foam for a nursery sheet, il 1s



1 4 JAN 2003 necessary to (irrmopen cell t.o inprove water absorption and

wat er holding abrlit,y. 'These prior ‘arts are disclosed in ~I . ~panege; N 2003
Pai , enl, Lard-open publication ~IG 741, Jalianese |'at.e~ni, Lai d-o% ré\
publication 48-25UJ8, Japanese |'at,ent Lard-open luhlo:~l,ion 4S)-637!)G

~l apanese Pat, enf, Lai d-open publication 49-97897, Japanese Patent
| ~arcl - open publication 2-14209 and Japanese Pal,ent Lai d-open publication
2- 212511 In t he docunent of Japanese Pat ent Laol - open pubI ication 4G 741,

pol yol n 50 f, high
ol sout apesr it SyiteS ai el mo e GRleFei iR 287 RALER 9ol Vor
|socyanaﬂeewndexrnswrastwsdoﬁueoLPmMn@ﬁAPﬂtmiLhelmeaqnﬂﬁmaVOMAﬁﬁ@ﬂence of
ol Yol a0 A88YPRahe LfSKeL S, Bfhabii, HoadBY LEYEleopARG: S0 boan @
open-cel I "By preventi n r eact S 3

lryclr opnub @lmfneda{l ﬁﬁ’é)(b;lametse mam@t@mﬂ ogmupbln(@MnrﬁJrig78@auéfmnb§e | ow
rsoc. yrr 'Ptxfcﬂl L( 1d >E§r'i »GbMcation! 2 9dnd 5ﬁf%(n F‘xl.’égt. Laglé ;{] DHCAGH ai ned
| ay said nel 1 portion ‘of openc: ow, and S0 the water
absor pi . BoAl Pé Iom1|eve| of 51 ~-75/., further remains elastrcii,y caused

by lack of byjdgp rlg)cpﬁ’i@ﬁifs OPUQ 'lﬂ?é'sg ISﬁEer%m ope;li ﬁ\ﬂjhcal@m 4%'-me pt)l'}'%l obt ai ned
f oam has prob 'h dness and when is used as a anted bud or

a pl ant e 'eat m({@ué?rdwalgét i '*WBW;’r”’alntoqosa%P‘;/lY%la?fd“Elb rrb%equ}erewwht Thi s
probl em iksiok€maslkabhe waghtais bOWB000 b e\n@@rassRallylﬂ ss&baﬁaeanaabys S

breathe or a flowe ft and thj.ck stal er ber he
docunent T&HI§edd ﬁe;é) é‘atlgﬁfel‘a V&fydh eﬁEﬁ)P'{(‘b‘gﬁq 30"2%’6‘?]@ m&ﬁ‘elstse chni cl ue
to prepang @ ln\.ydds\mrbhf b & gholarmvi olhnopﬂrbyomie{mm'ﬁqrtﬂﬂea)rrwgmg reacipal yod whi ch
are initi a ize the
reacti vi ﬂ,{el,t(gﬁ*\? cre)slc‘) r@ﬁ“r é)yarﬂg(s 5t céaﬁ tepl reﬁ@)‘(’“% Lﬁgg{(ﬂ)}g?d&j to

| oner | e\mryofalemdayu siml arI y to Japanese Pat ent Lai d-open publicai,ion

4G 741. Howeygjwevh P%MQHQE& LR QQQWOQQJy sali® lde@m(ﬁﬁ}%;ﬁ)ﬁ?n&m@f yher
absor pl urther remains ela bridgi ng

| ow, ck of
bonds anaolﬂésr ﬁ’wg}ﬁ’em Ehe watpr ’é’s?%’é'of‘é§3‘i"t’ P\i% ﬁai“’z%{i ?ﬁn*ﬁ FHPEm whi ch
| acks of eh&lxdh?&:ﬁus@bﬁﬁ(B!W&ﬂtblrylgnr% veatds fiar hlamlcxselgn&ersl 'l‘dinshsowafce ohe sl ender

stal k or nd. .t hi ck stal k. apanese
out ent LaP RS Eand b BichiesR bl Stuiiek anig iR (SR HIE ary B 134 2020

f oam whi oh anéemt@ldegttnmg ahé aont fowed, itsis zeryblyardetb benngweldl Thrg preigemgsa | ow
ol ecul ake} it RA!  Bby At oRECIHL 6\ IR 1 hAd BHLIRIA MSwaldralet i c

i socyanat. e c;onmpound | s disc -Towever e proportion of open-cell
of |, he @Bﬂahﬂéoﬁtiildfaihcl@slacﬁﬁrb%”ﬁd |, he foam has an el astic feature caused

by i socyanat jg n]@rrmumananhﬁeééspdceaﬁ Iehidbpéd lpnghmtoarmmowtme has a

simlar blem ,that is, of _har dn; con uent | he foamis
very har Eecﬁ 'l‘h"sé? tl"e%'”(% %ﬁ"’é‘f &R gls dpgn ge Aﬁ?g % 'aFkPOJ%O a (| ower
of soil, vdricld are hmlmkedsbalahnné rompoend Gcuseands afpadtaplbpded tPatldinze thai cl - open
BEF;/I fat 'rQ&‘cth]fy“ﬁTl%}eme%r%8@%%&10%&%%4 ngleQ 1§ %sttb@t d tg%\peer lB%lyo?lSI ; la
under t héVeoHupiibToto éél?}e@ﬁ%llﬂﬂyemo‘v@lﬂ@dj@'}'aﬁh’tl@‘Ioﬁd‘t(& ’b]f %@mwo%hps

di scl oseghroddH, lsnfo@@m@kao;ylow hh &8s thd @ al@aifsbiiion idildw, augimee rahaipgl yol s

and |l ow i nat, e X, t e el |, however enmai Iastl city
caused b)?’?'b??%/ Haicaiyreds @@k ﬁgb%%agﬁan@e ik b SGRERD, a%asg?r@ﬁ\é fisults it
has a si mqlsa:rsmﬁkabl]ﬁﬁbmm\nlinchdmiks oOhah&fed@&Sﬁser@ﬂtSﬁtbLmy Ihyrd & weery haul Lo
|nsert QIon\,/\lzeorfso der ﬂggﬁii]anﬁn? mpwecqua soft and thrc; k stal k.

' The foam i sclose panése E’(al ent Lai d-open
publ i cation anllmzdymllmenlaolf dapawdsei Bathnlsbrpdepm emllbbyalm 48-G378peai fi c:

ragglrerhr o é’t%d%ﬁgréb( %Oc%hﬁ%%b&%%h% “nﬁéwﬁdqfcf}res quhééedr ﬁgg%@ g/%' aqgls

(bamis §W§Hlftﬁarﬂ§llrﬁ ﬁé;ow meolecadaer weight pylyel #rdon epreilic mpdiligdllgwireactivewer

bri dgi ng q@ﬁ%‘ﬂﬁﬁcPé’o@?@rﬁtbQUme!uﬂpﬂQhQﬂos%UdlIb@lé‘@err Q{e']ﬂgbd}%oﬁ%mgﬁerﬂfe@m”' on by
i socyanal ndex erefore, eo(E%Woam has si ”ﬂ nms to fornerly

ment aonedhfakwsne(h&wmﬁ bR hasian e'é?‘é“s@f’%lr?yﬂ‘é‘-n’d YA89YBRA Rar dness.
‘fhe foamy@ipsahasadch ik dde a@%csiﬂﬁﬁmg ﬁafate}aﬂanﬁsleasPamntarlf@bMempﬂmt is,

publicati 1 uses at ast Lwo ki nds, of es_an open
c; el foa“rn"bﬁﬂg af(ﬁw'*f;rtegaaesn 0 thes g™ Woen bird X%L a?@e&e?aﬁﬂ F%Bpen- cel |
is | ow and consequently the water absorption is not so high. 1! urther, the
obt ai ned foam | acks hard segnenl,s and has an elasticity. Nanmely it | acks
har dness and has a simlar problem conseduenl.ly is very hard to insert a
(lower of slender si,alk or a Ilower of soft, and thick stalk. As nmentioned
above, the proporl,ion of open-cell of convenl.ional foan1(br | "ixing and
supporting plant |s Iom1and has approprlate elast|0|ty Therefore

B o b1 - Y Y .



1 4 JAN 2003 ('ally oo:r,tyiecl by a phenol foam which has a good easily
inseri,ing property, further, the conventional hydrophilic hard hype 4 JAN 2003
open-cel |l pol yurethane foam | eave problens of |ack of water absorbency éﬁg

prevention of root, growth, the current market, is rllalllly occupied by a
phenol foam or a rock wool. Concerning the above menti oned probl ens which
conventional hard type polyurei,liane | oamhas, the object of this

invenl,ion is to provide a hard type openc;ell foamwhich is good at water

absor bi ng; 51ateR AMely GAPaAGH hiid (ARRE shaxe a good easily inserting ability for a
fl ower of slender stalk or a (lower of soft and ick sl alk furl, her

| eave a fixing tRf Hacwhetoriangnessifiateny Laiigoen pabheption 49-4a8¢hjadeamor t hi s
i nvent i omripared LpslirQ,Vhd@rtﬁlﬂyafrﬂlrieylﬂﬂy(ﬂVﬁﬁm%n lwi{ié wamsvmtcﬂsmba@ RrigoHgd
abilil, eas br ok |re growth

I I
of a pi 2T oBES i wRee pe tERtertpisientugt B he@ut1d bt Rabana 2 Goos
wat er absoddi oighsabi0%tiy dacidseal. bi g wat er bol di ng c alracal ,y. Since |, he

conventi onal 0 S in.this field.is are ut| ize th
reactivil, &ﬁ ?F35E§%Oéubgeigwlﬁﬁgl h’dﬁe Hégﬁg‘ @W‘ﬁ%QQ“aWhe f oam
of uniIbnnﬂandabwmﬁecmmngehhowambamnmosebﬂhobyaaMEmlnamﬂwkhébrdgudme of
|ndepend reve e f i into
wal %‘gr(]lg%%lalérgg ggérﬂ&rﬁﬁegxﬂg X?ﬂ?e{regpﬂs Pt[l?a 9%@“&?% proﬁ)l%m l)vh?chsl d.,
Si nce f | e haodirass auokse mienby ity ridabd hsserica hewetr Qf@@imféﬂlt eta ﬂewef | ower
i socyanatg shRdex thidk digmai ns eIastrcrty, | acks of hardness and breaking and
has a probl em, of hard Inserting of a flower of slender stalk or a (lower of
soft and t hi ckest!gpR, ‘Wﬁembbjébt“@f‘%Wﬁ@e“hvgnﬁPbﬁ“ﬁg falay) Jaidpane
ment i onquxpﬂmbdn@ﬁm’ l/IFZUDtllilﬁil’foarhprir( Bus @&;ﬁlré@bmlfsmg hisybaific andnsypigorting a
pl ant whic¢ Qes n ani ¢, sol vent
dl ffer entmﬁl 9mono I%Ieeb y%l Tl)S%'Eﬁgﬂ ene S‘f%l a%elﬁ(é% pp%the 1S (yaan

‘urt, Iremd@xéo QWanHUhefbHEﬁBD%fdﬂnsHsamoaneﬁﬁamdnhmndenbd ogeiadiyd
catalyst LBELab ust w e @p(grt M d ®o@ecut
fl ower, alp éh?% ch§¥+ﬁgl%$gabﬁd§%% EH%E gnﬁ%r%&gJ§F a‘ﬁ %rgb?eﬁ] re, is
necessar yb"t“ E’d“%vé@ﬁ‘% REOIOSEPR By lﬁfrﬁégha‘\%a't“é?x bEResePrecibimfoars das pypidar
procedur eyroBlesd log6knasrly ﬁemyhagroha@snmgg lackedNthpehi-ck i, Sstici N 1Bek
harshnesst.P cedure is abbreviated, the I'ife of a cut (lower becones very
short. TH!dIarivess ,ion provides a foanrfor fixing and supportlng of pl ant
whi ch need ndﬂua Mamhkhgmmedceduﬂe bwummEer(nDES@m&&UREmmdt 'Hid-opdn
| NVEN | 10 th n. i I. e i t avi ng
open-cel | bhc l’g'é znyfz‘)rlﬁAf‘%%ﬂﬁ%@gﬁgglkm(}/{ fl?(ﬁf'(yl %H(Fgr rﬁlé;e%u%r? {“%ammpl ant,
pr epar ed fugrmgndxerpbieymswcyaxﬁwmlt élowenpouhrd pr@OrWydpbmyemmib@ulnd argl por e
foam ng a&%@%que%q)mﬂﬁ%tgy al‘f@hﬁ onai@q{o@ ?gl{" rﬂﬁ? ntth§ ob@arﬁ@r_rl Ak fack &

silicone as foam stallizer neut r al does not, have an
act i vat ed#Mgseggen laapd éwswarﬁ%w‘érrﬁ@meix drl aéts heélaea%ma Lps arsimyar

mat eri al pr\@bﬁarneltﬁnsel])neﬂllp% ydrg Aty an@te SOAMOMBEofl Serller 3[ARBE ladlower of

polylsocya 0 nd 2) a | ~yclroxy conmpound is a hydroxy conpound
whose ave?ggeh§Ub§% ‘alk- "¢ i r het ~onal groups is brgger than 1.0 and c;

onteni,s of okyetgritiphedenliose,bilggeropbhiam 20'opeivgelheil ghtveniBnak fomh . laryst rs
at lead ﬁxrn%ognd%@bﬁbr't gh}ﬂpa%tclgt kvysa'hda{:&is' aH}) (ﬁbrﬁ]’t%} l%l?ﬂﬁll‘g‘ls 'llhgﬂm)r(,

st, abi | r zer y oxane- po oxya opol ynmer whose
t ~ol yoxy~alitkguednket hysirgpimlipily of élrﬁj o@p |s @rlbupnr é’@dﬁdéﬂawrbklﬁers ¥ npound
WhCC h sl ges UOfbam Bex|dickd wAfehit¥e piik)§ agencal Tl%ﬂrsftll')'ét)ﬂﬂrtm§@f flant
polyoxyalkylene con ains mare than 30 wei ght' % of oxyel e }s used at
the pore rfsd}ortréqm CHA fdgléré%ggamst unilorm pressure, and con(,retely it lS very ifficull
Lo 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
ol lack of water absorbancy and lack of easily inserting, 1t is not practically applied
as a supporler for cul [Tower, and so the usage ol 11 is restricted in a nursery sheet

for a rice plant and a spinach. The market ol the supporter for cut flower 1s almost



further) the strut;aural feal,ures o(said foamare rn the region of 5)
8"-7() kg/nB specrlic gravil,y, 6) over |I,han J8 % open-cell ratio ﬁ?ﬂﬁﬁ&m3
whose QL0% conpressive hardness to the parallel direr;lion to the f

rising direcl,ionis U 17-2.U kgf 7cn2. BRIER DESCRIPTION Oi TI-IE
DRAWNGS F'1G 1 is a graph showing the relationship between conpressive
rati o and | oad which regulate t he conpressive har dness of the foamof this
invention. DE'I'nlL DISSCRII'""fION OF'I'I-iE INVENTION I n the present

i nventi op, S a
supporte?‘”fy ()hgult g(rl %O\ )h%“glgigrntngél&%ﬁ nhks % @gtg eg]gggﬁatthﬁg%%tgﬁhgldﬁglhygk?ng, a
suppor t i Hyg (f()@rve'ﬁllwmély nd)hslutipmltwh@owenc@tll nolpwethang (pamvase prablemig and
f1overs whizle of bﬁ»{mam?sotwwpﬂmt&@venq>raom5fsgto\cvtﬁhﬂ% cftrerd RhARL is Wherein
a supporter for plant transporting Is Pporter In which many plants are
i nsert edM&iRIp ofgttided Bhﬁpﬂ‘;‘?“o@%@&ré’l 4°§7k %opl-a case of a supporl,er of
grow ng plant, nmediumsuch as , a planted bud or a planted cutting cut

Il ower trans orting S Ppo&ter the o en eII igfyanurate qantof 13 ~- 70
kg/ n8 speci f FENGrA tgtU‘t abeyes meghpred, o5 %@S whigh coppentianal ferd i85 ng and
supporti payatetaa@é taim ha/the @bJeé@o["/ﬁlns:mﬁ@]ﬁtﬁ@rSls\/t@ pravideessrafiyposeil el anti

cross dir ion .to.foa rsr t|on of sarcl ~soc i~rate foamrs
o0%° Y g 0u8° i, 8ot 2ttt AbiBing B apdaiape bt Py S5t °200" o
conpr esseyﬁlyhmrqdnefgs(almmt)al(drefu fower tohelehdemtraillsmg ﬂ:dwefremtsmﬂt‘lamckllw:k hin |, he
regron of ) % conpr essi paral l.e mrisi ng
directi Ont ﬂ‘?l(gil;lzt é’ff%}“" Xés%dn SHRPQ mgsa%(l:lﬁ llli %rrxtl(;r)_'re Ihe & M‘%r Ihqg

di r ect i omviestinifisHionpiohaler & diaot tphe pbers-cald’ ft%ntn owlnrlméslszzo%omf and)% o

cont ~r eS@%&ﬁH?}“ﬁﬁse%g-ﬁS b}%r&l&% h&%ttlﬁh&‘grd@&ﬂiﬁ% dl% roMr{(Feasﬂ

open-cell toam of 8§ ecrl gravity, havi | Y%en
har dness ¢ be QU%"EOWé’%‘édgT”‘Sr pas anzpet Wﬁlerre"‘(l:’ts?%’ﬁ’& 61”8?)? %“‘il'ﬂ)t’lﬁ ‘P’l@“’ irection
is deS|rabMNny&ﬂm<a§ the polyrsocyanural,e formfor I, he supporter of
52;5“: ﬁt Pﬁlng :c (rg\éllelrln] ?(@Heng%r}ﬁr(égﬁgﬁggd in %hlshFelar1%”133}0})%‘edh9)|1 Yitosvgpat. e

pol yr net r@,ch—vrl—yal-rﬂw@hymbfarq]ml@mmll leoteyiisogyemialindex, the foam of uniform and

9,9 d't enggé 18] 'c'a Oﬁéf@% olﬁmrferdudfhd 11192 1851 up ?Lmde endent ¢ ézlls

hol yrel . yp ny enepo yI'socyaha eny PRot han I'1soc;
y~nat e, genezale{ql}ttoyngc){ and prp(v'ents the dein |ig§m9;tamoaweler consequently causes

2, ~1- Lr yhanadbf #8er ¥B5drdIngteapatity. lunly Sincd Al [b§ﬁ’1Qaé'k§cﬂfb'r1(%mg bonds and

1, 5- napl ~Lhal enedi i soc; yanaj, e can be nmentioned. In pr.ese entlon

pol yi soc3l/‘é tsegmentse*gftcavae glylopre iseyAnRtecindex yitsTSHVé‘f‘ﬁaF]é’)mBé"cgﬂé‘é 4
‘easi |y hasdidss R@U b:rteatotlngrﬁndllsasaa pﬁﬂﬁ@ﬁaﬁfynf(e&tsuﬂeagnt)f@ﬂptnaﬂbt slémdenrng and

supportln oam ~TIhal h yelic i nal ,e is
used, %‘D%al b dOFSaS ﬁ%‘g a ‘Ck elqgli{ f’er X Jﬁ’gt ?fl i mventi% cf)"( t§%@s@of
buckl i ng abu‘oapeuenhyned hesbddros, efurtlhterﬂs me‘tldealsfyamofor smgt ar@d phrettingat he

foam Ampngt RERE 0B honade pph)’lbl@%}}f@rfé";rﬁmgeﬁ@é?&' ‘?lll(h Yan organic solvent

pol ynet . hy| enepol yphenyl enepo |soc§anat -cliyher~yl nel, handii soc;

yanat, e &HEreR Hé”‘p'd‘lﬂwfél’m}‘? ‘PBH’é‘ﬁBP ﬁh%ﬂb?%ﬂé‘?ﬂipyl socyanate (crude MDI)

Furthermore, since the phenol form is foamed and hardened by acid catalyst,
pH value is low and is not suited as the supporter for a cut flower, a planted cutling
or a planted bud. To avoid said problem, 11, is necessary to wash the foam by [resh
water before actual use. This procedure is called as  “removing harshness", and if
this “removing harshness" procedure is abbreviated, the life of a cul {lower
becomes very short.

This invention provides a foam for fixing 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-cel] for a



can be preferably used because these conponent, decreases the el ongation of
f oam and provi des good hardness to |, he foam ~l'hese pol yrsocyanat, e can
be used al one or by adding carbodii m de denatured andl or urethane dehalined
andl or urea denatured andl or all ophanate denatured and/or isocyanurate
denal ,ured ones. As a hydroxy conpound used in this invenl,ion, the hydroxy
conpound whose average nunber of Iirnct,ronal groups is bigger than 1.0 and
conl.ent,s of oxyethylene rs brgger I,han 2U % by wei ght, and a hydroxy
comoundsw[qﬁeera\sqr@am BYITREN a ?fanfl tlbmatdr@rr@ngaobmasb( aﬂxugﬂeféoﬂ gk,

nunber - av r% ge nol ecul ar wei 03 I Iran
20() () 0 iASMUIpRY ompopd, 3 ggre Q%‘Hétﬁr&&‘vlnl‘ 90"%366 bprrvxe;—fter%rrr %“H 8F #8881 ompound

is a hydnaydlysipapaleote wh s avBiliee ansuner eﬁlfulg‘lﬁnc\tzm@nabegmumelaa 1.0 ~-

3.5, nunber.-aver nDIec l ar wei ght 0000 cont nts of
oxyet, hy@éhegfg @%ﬁﬁﬁﬂbﬂQIHVIWEIaﬁre"vﬁﬁﬁeé gé“@ 38%‘ eH?Fene rs
bi gger i WlameidO wt' % Lhe hydroxy conpound has a tendency to crystalrze at

|, he roo eralnqre an not e M 'Ied As jan exanpl e of
nydr oxy Qoo Ran ok i B a R n D By BRI SR oBlR et or s wni char e
pr epar ed 2pya addirbkyprcopglopmdr iszal hydroxef cahporingnehoxé devesageh namber of
eLherne G | ~ Q ri \,cohol ,
armi ne CO(R(}())cSﬁ)éHE {L@B% @ng%xtémkrel (;Naé(rl (()?Jnd)ggt%oo{?éﬁ%}ﬁ}gl? %cﬂ %%e\{rq !11(% 26/
organic @anbﬂvarc acid or aIkyI phenol can he nentioned And as Llae
SUbSta”t%@H(%KQQRHQdrﬁQﬁPQM&Q§mﬂhHﬂ!G%QCQV %WU'O” pol yneri zal ,ion of

al kyl ene oxi d g. ryl eneoxi d ano et hanol , ?ropano

eLhyl enedV ylcSoIr OIIﬁrwpIyrlen%gIrrIaé@roIs a errlér'kwnene@py%ryleer cpatymeraVhoifol |

oleil al Ciﬂ)l}@xyal&@ldrk I@Ifemmlemlad)l MIroaI)ns Qﬂﬁ)'ed bg!oynamompohhumhhynoéspr opane,
pentaeryLhr q 19 peo F @ m_ne, dieLh g SQ“ m

|, ri eLhaf§t aHI Hé° ¥ f'H?/I eynéd*r‘éfrﬁ’ ’éﬂ NIty BNEdP AR HE, y‘I"é’r PPAEng, Mt%ari c
aci d or ahkylAlwegll %cdoxpthpent isoneed. atﬂhepherlbrmqhg«dpuxyssconpound of | ow

mol ecul arIuW‘B'thBe §H%hnﬁ~gl I’eQWu{JPI)P&I-I &{"EI(QD)SII,eF}Q%I}’)R' Lre.g. glycerin,
f,rinmet, |ry orﬁropane ene yco or polypr pyl enegrycol c;an be
used, and) i1 kﬁnc§§@J“IgNW§Ydesrrable to mix and blend so as to the

content, (QOV@P(M%I"I‘)Q(@BELA SelPiAReind han 20" % by weight. If Lhe conl,ents of
oxyethylene rs small er han 20 wt % of hyC|%$@gé i npound, a foanrmhrch has
pregtl

perfec: |, Dopasect)s cna\nrrﬁjWﬁoIlrralrneb%I&I%Pﬂ o0 e fomER: TisHigai ned,
IurI,her(hhmhenhsgdﬁqtom@uuhcrl y of the foamis deteriorated. As the

i socyanural ,e c;atalyst,, a convenl,ional wel | - known i soc; yanural , e

catal yst c;an be used in this invenl,ion. );or instance, clualLernary

ammoni um sal t, organi cBREEFDESGRIBTION O THEBIDRAWENGA |ic salt, o(' strong
base and al cqfje] F5€ aCBREACHIRIAL ARG ol ABILRD P 5HOS LofiDleshRb GamRaunc!

hol , rrssium ac; el , at'e, Sodi Um acet at 6 FrBss| um oct sodi um oc;
t.ylate potd a/élsqlur%UHyaI&r@@preﬁ%xahay&weseﬁlthnf%rn@f tlpérra@@ruem al cohol aLe
and ol , hers can be nentioned. h'urt, her, catalyst ('or polyurethane such as

tert.rary am ne and or ] £ t \ | together with. I’
url, her, desirably) isggﬂyihiﬁéﬁhﬁ@@£tﬁI¥@hQ§§q8§ﬁQV§§ﬁﬁis bi gger than 110
"1'Ire kind oﬂnahequ9maﬂreﬂmﬂaﬁﬁnbetmmnohsﬂaﬁsumdbIhaaedanpmnthwahned
hydr ogen % t S I r mever a
compound \?I}] gh&’h shl){gk ?%Jlr;a %'Emdv%@ Amédlﬂ%u%léﬁ q%‘%ﬁhﬁreh%ud%% dden%f?g%r
|, hat, i3 sum@rengrpolniol asfd smppodmﬂ goxt Spwer, i Waatedmoitiing awddbereeﬁd rs
cat ~I ~eclywii thdy 118 Ipmeued aWﬂ'aCrlf'LquﬁssHEQE of zhﬁl\é?nt aphéMen Ijrsxf;llhcrr@aemr al, om
I'ls I, he concrete exanpl e, the conpound whose end is c;ap~c~0l wth
dc- f unct i JABY Irgw@@r“%u@m aepssieyenhyhishenyye plaits gre Mﬂe\‘]‘ﬁﬂo‘mﬂ‘eﬁeegl ycol
or poly- fgn@hronal conmpound conf, ai nnmg hycir~c group such as glyceline or
trrmel, IronI qe rs added mnth et hy Ie?eoxrde oy propyl eneo rde or said
end of poly-f P”W WoHal? Ry 2 HRBRERT W tHOVHE EBRbINRY U IhSEH d8ed not
\Ilrﬁve act :j M@nhé)ddﬁlﬂggﬂ aqﬂﬁﬁm‘au&ud@ﬁg r@blmms eﬂhnsﬁartmgngilppan@e tha o@emoeltund

ose end. i s cappe th.a arc, acri oleic acr est er,
conpound whaERERG et Beal R kR nekisk, frgvBinp o piTaE ke, H BB o a
conpound MthHeeﬁdlmengappedpmuhhgbﬁhphnﬂaﬂ@%@rgaﬁnnnﬁmmﬂneﬁﬁﬁdngﬁGMp and
Sal 0 & KORaBbPR ofout G0 ACOTROMN, DRKLAS Br SAT HGL LAl LeRLHT 8,0 At

,he O -1 group of a ¢, onmpouncl pr%pared rnerrzar ion
of met hanol or al kyl phenol w |, h al kyl ene oxide rs capped wt, Ir alkoxy
group or organic ester group can be desirably used, and nore desirably an
esl,er(ic;ated c;ornpound of fatty acig can he used. 'flat rs, a neutral
enul sifier used in this invention which does not have <rctcvat, ecl hydrogen
alumis a conpound whi ch has a pol yoxyal kyl ene chain, and whose end does
not have OH group. >; or exanpl e a conpound of nonoi socyanat, e)

oy - I Y L - o T o T ] S -



1 4 JAN 2003 Referring to the oxyal kyl ene chain of a neutral emnulsifier
whi ch does not have an activated hydrogen used in this invention, the
effect, to forma open-cell foam sl,ructure becones better al dnﬁgJNﬁ 2007 t he
i ncrease of pol yoxyet hyl ene pr oportl on, and al so the hydrophilic feature
and water hol ding capacity becones better, however it depends on a kind of
pol yol and silicone as foam stabilizer. The proportion of oxyethylene chain
contai ned in pol yoxyal kyl ene chain is desirably bigger than 2U w,%to
t ot al lec [ nRd e a | h The | ength
of pol ”gi]%a]mﬁ ‘e'}r’l\ﬁ (’gﬁél n?anlégq? ggﬁ]%e;rl i?b)’, "8%8%’%‘{% ]g{r}rdﬁ?qsvﬁ ?11 %ene chain
can be vl(blleufntlalr Fisined drecien wcwdﬂlm e treglvne)lknln@ 201 pbl§'si commressswel i cone as
foam sl . @k &850 aN€) t'oaﬁ ﬁ%tﬁmgftﬁrelmbﬁ AR eorﬂxtregftwhqﬁm%g s diester
of pol yetI ry enegl ycol enicac;id, diester o ene%? ycol
i nol ei cloddiedoai e dinsetiois withiy Hhentegiapeefi plps Rp%dlont;nue&g‘ﬁ of 1
et hyl ene(%h%q@déjﬁﬁlrtmek’@@ﬁobé‘t00t|h%' [Eaxﬂ%ﬁ n? turecatoneW1t1reolam>eﬁJc@1thﬁa&tegt yc ol

yl enegl yc: ol earic

oIechall i esi,
ac~cl @rkgzralg; (Hgﬂeﬁéawmma er. 05@?’ neer Op‘bq é?mHSﬂséenJeglycol
oleic acmd ;ﬂmeﬁélenlu@et]btyl tdoqdoy@t Mhﬂ:@gﬂi}‘@@ionﬂlﬁaﬂ&@ra@w duRdt @6 the

i 0 of chBRodRE s PR i b PO R AL Sy o By GEb CourEeRy BeShont | oned.

When these po# yiad Whetnepioyﬁakyemttems@d inetis g npoh Vat kydreplegl ycol are used
by an |ndL1 re c;henrcals can not |ie used, snmall

amount , 1ot yme{leylp”(d’oﬁ)tphf‘"t’]egelé?@( a%Ly\lec?h possess Q| group are m xed as an
i mpur i ty4 AHdivdvey mathesdiscetaenital s ¢; an be used if the anount, of

cpur 11, Lo 36y loRBodif bherlyTe epatvssotwttr has O | group sl oes not,
det er cor al of the &nul'sclier so remar kably. Meanwhil e,

snc;e a P ﬁ'l’ll“‘ﬂ}ylalf“hd“‘;lib%"Y‘B’r‘?l‘%‘/ i ncreases |, he | ~ydrophotc Lenclenc:y of
Llre protzluctl1plhanglerl(yhbhklluqoa&:ﬁﬁlqqerforms Independent cell, it can not, he

desi rabl r used. . besir % t hese conpounds ca be used in the limt of

smal | er ny'58ed t:”&ym%ﬁ e, nore desirably snaller than 10 acid val ue. 11,
i s desi r&btleykoeuwd’quGneutral emul sifier by 2-35 ' %to i, he total

wei ght of .t s 107- 200 wei ght part of polyol t,o 100 part of
pol yol oi ﬁﬁm”’ efﬂa&m&yﬁp’?%re nmore desirably 907-150 wei ght part of

pol yol tean.td@ mantiosedpdny bie ofesent ineemtion epalyiseeyanate fihaesimisiadial strut

lure of §yphadd [)&?wocfﬁtal@nﬂelcﬁhgé Bfe VWUaGHly GRRSLIART oNFMGL 36 Tl H&E%rﬁydr ogen
|S|nd|cted asfo ({)o yethyIEOnet' col. aqleic,acid di { Cl 13(dC
| 2) 7CEL=tRtyre PZP Yevwgcr SboF iy 'ldjal i9)Lan ajiplpliq prd alioycligr

wher ei n polylsScﬁ:ﬂ)alléltlegl@éd mmbBﬂ’ame((Q)'oaﬂEﬂlablwn glaktiatyhwinelghysitdn ahd ear ~c

ﬁﬁ'ﬂg est ?’mks of ll)ti3 (kgdzg)ﬁrg%%, %e'zr%ko-re,zimsrrncotl elaéy Y\'h%rsgritna Slzm{ fh e f!);pr% eger

Among these mentioned polyisocyanate, especially,
polymethylenepolyphenylenepolyisocyanate,
4, 4'-diphenylmethandiisocyanate and
crude polymethylenepolyphenylenepolyisocyanate (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
1s bigger than 20% by weight, and a hydroxy compound whose average number of

{unctional groups is 1.0~5.0 and number-average molecular weight is smaller



(3) polyet, hyl enepol ypr opyl enegl ycol Iauric acid diester
CI-13(CI-I2),0C00(CHZC1 I10)m(CHzCl-1" Cl-130)~0C(Cl-12), 0CH3 wherein ~, and
"is an integer nunmber. The silicone as foam stabilizer used in thisl4 JAN 2003
invention is a copolymer of polysrloxane-polyoxyal kyl ene, and rt is
necessary that the O-1 end group of polyoxyal kyl ene is capped w th ot her
conpound whi ch does nol, have aci,ival,ed hydrogen atom As a desirable
exanpl e, the capped st,rucl,ure by at |east, one selecl,ed fromthe group

conposed lp?{n @l)dﬂm(% 19"2,1%‘1'9bl9fuq@1 W%leﬂ?%@ )@T&Hl@leqwd‘goxy confpolil i2fl 03
, and nhore SII‘ I r['y al'l coxy groulr of
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of oxyel durnW&nﬁeEag{cdxﬁd)l@( Wl8r d@fglhf aéoﬂ,(m»nl(ggmrm} doASent3 bk wyul%leﬁe grs0t he
o1 .0 nc-~

,crl. [,rl al k ain lro lrical r c; al
i Fue ureobR i, etee Vi e Gt Sombtng, i ki o SBhel B The
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- Si 0- b 4 CH - m~ CH [1] C He0(CZH-O A (C3H60)bR (rn
Liris (orﬁ?’ﬁfo € ?m}fﬁlwc ~sent,s | f, Cl1;,, C21 Ir" C 1CO, mis an
i nt eger ni ggéys an eranpk, olrlnydrsx;ammbwdd edielr cdr bggoed ih, thisaimvkptiany s an

| nt eger Proi ?Qrs VJll 1Llr1 %pe @re%;’]%tﬂ))’lﬂtﬂ[}ohg)lold%ge% all@h%tfra llerle ){'%guc%)asl I"1re

cl esrrabl’e mra era
11 77-1/ 3l9lhy1lehemgda/\nor nromtlmeovcnbr wdbemﬂol@y@m orpehihydripradgdiol,. smire oC

oxyel hyl Q'aﬁlpt)gn{i Ldifafu®h lh))’éﬁo)[)gl E;I'ou; ﬁél?ﬂ!d’l‘% Xa)fmnlok¥+rﬁp5t'irﬁl i Hréa’nll(,re

colrolynrer “of Irolysr|oxare-]rol yoxyal ene, openc;e rolrori,ion in
obt ai ned PERYHE AeIEY W!dgé\:em)aﬁ% by %‘G“HS)'éf%‘bb\Wldlqsc'ihle byb%!ﬁﬂ“\ﬂb?’é"rmw ol cl rng
capacity c@fnpbuh{l@ bormar eby rranmﬁ@d polylfrhl‘sﬂ_z.ﬂﬂﬁi rax?l glkoRnkaidxi®g e.g.
propori,i t total wejght ng is
rorn U BeHSls el b, Buol Hdnselieal oY b7 we - oe
to JU wi cthflenyfigenl) leneylpﬂ@)_[bolr loldibmalcoholoxsiet atpphehneallyt abiogglerlychen, JU
W, Lrhﬁﬂﬁ%r%‘h?romné EhRk p%@&esé.{,%vwf%hwn%n ning, &) V\bﬂ)o@'ﬂﬁim\éery bard

to handl e an water ‘alrsorlririg rate becones sl ower. rerr

| rrol ror | triephanodampley Athylenehpming ~!vle prsaming, | deic| agidn starig ol of | re

I rrelrarrgk lljméﬁoloéarppé!nn@rﬂidneef Fhrider, %mhrrsxwecsmgom( bi %W"rﬁole( waped tire
wat er absor | Wia clln c rLy {urther st Hl Y of foam
cel decr‘?é%ﬂél%‘s “??)H 98 Tow l"iﬂ]% aP”I‘(“iﬂq‘é é‘h‘deé’f glycerin, trimethylolpropane,

| rol ysr| okerglpeihaxly oal pojyeopylesegdyedl growe, usdie wad .iar tlab rsse] it ng

S reee! | Bl BPRAKAR o AL BT e bhnleh ol SRPEABARIN ks hidh A ! uCe

| rol yoxr; AN
l,lre tolb)awelmhhber of gl G II)9 UI ~ al koxy group, ac;el,oxy group and

al i phat i c; aCIY'LH’é&’orQé:?L‘éBfoﬂe@l’f‘ﬁeH\é Ps*'bn‘iei'l?er'lﬁ&ﬁ @@%Wéfl@'d?o@&%ﬁmmh ae | oam

becones o? obic, h'urth ? ysilo anelrolyoxyalkylene copol ymer
whi ch has oejnl é UI‘r‘Sd&h‘eb'eoﬁ%'éﬁF‘(@é‘ét%POWi‘hl)‘éy%‘rq iRIGRRLY 38 ’éwup%. fier
of I,1lri swmmem fuetherhimeaaroplilidig dfabB(fs KsTese DFLed. rydr opl robi c. 1 lre
| rerTPOgtII . n(ﬁ i%b ls<)§¥anumpey %ag)rlnsfpe%l Ia(‘)lener)lV\fh n'l:?ewg kfnown qé&ubr\%\ ag th

this i nve(mlahygh( de)e used 1n Lthis invenlion.

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

Further, desirably, 1socyanate 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 1s not, especially restricted, however, a compound which has

a following structural f{eature 1s desirably used, that is, the compound of



1 4 JAN Z003 'fhe desirable amunt of |,his silicone as foan1stabll1geh b@@
0. 5n- G.O parts to 100 parts of polyet er As i,he ionized enulsrfier H
used rr |,his rnvenl.ion at need, anionic type, c:at,ionic hype or
an1rhoterrc type can he used, however |, he anionic type, for instance

sodi um dodec; yl benzenesul phonrc aci d, sodi um dral kyl sul phosucci nic acid or
sodi um al kyl di phenyl et herdi sul plronrc acid can be preferably used. Since
said ionized enulsrlier synergizes with the neutral emulsifier which does

not haVe])&ﬂ?d@@@lnyt%eegolpMd@Q%nen@muﬂﬁkdswﬁﬁ me%‘éﬁﬁ)'oqn@rv}’h)mrdo@@ﬁﬂf cel |
form ng agent, and oam st abi | | nproves a wat er E ter

absor bi n§a%bit¢liveyhye rf’g‘irba'd’&e%‘B!eéot‘brﬁ‘%ex%lelﬂ ?ledQHtPOHB ?ie ke neutr al

emul si fi erppeIl Il weLhl drhm@ﬂbﬁéhbly(olaBud’lpPalsZ)&dyéﬂﬂ}‘leﬁbél?@ibl at podadopylenel ai m 1,
d enu fier rs inc;luded in

neans i,hat both use ot use n.ioniz

he" | neBea St paly i vaal Gom bt b0 B €F 5 Bt EOUDRUIERF RARL Bhi o t o be
used Wi t l‘mlmetli}éolpagj(mn 19fad0éd IWUlMélhy%nebﬂdé ohe@ropllerdoxalkniingaidéndobdl e
reactlonm pel yi socyanur at e f,oam of thls .nvention
o neces et Sonal o b i PR SRR RGN i HOBRBS et AP Cr e
than 8 kglydg),gen ltormupplesitaliig wabd. Féryinktumep) @ndapaund wabeer enibisdiapgedapaci ty
deteriorg en the,density.is_bhigger than ter
absor bi ngtlglo W’P@”bwbﬂes totl)%c I'](L)lv(& élsﬁ{ 5108 1?3%?80?%9?"(})]8 spe%npf)v@
gravil, y woth supfory igngipodr @ aetoxyl groep pr acpxhamredwboﬂetemlgsammpe&i Willower at
tr anspor foamyi is
L ransp k H{ dp&gxgé‘)ﬁ)’@gdgﬁﬁﬁm QHH edégkaQy g%d}ﬁ rle)Dl (&, 499 de3 g}égl bl y
rs 13735 lngms'l ‘Wh'é“ﬂﬂbﬁ?(ﬂ‘t'l‘eoﬁl'df'h@d%}d o8l Brogp crsbeorpawm(hpre‘@ﬂr Wof this
i nveni aoRJilgioi ;ggnhutlharb:&& n(@nn%}al &k ﬁ)lﬂ(?Rﬂh@hleHltﬁfallOﬁ@ﬁh gald lsramrpyeasur ed

accordi ngﬂél @STND285G 70 dure B. en thﬁflg $ I‘tIlOI’] o1 Eeﬂ

smal | er t'Hah?gE8*YETYRETOF ‘r?*f BheHPi "HHé?ﬁéﬁdé YETY ABF OVE P RERHY 2! %

gi ves buc)ylaamuy[xtaictlhembwmetsiahymcfd(amtl)a)msetlhe wat er surface, and needs
several hour wet t ed,
wator does nat it & ihleal U GhinBRRERSh Mg SRERBHFT i doFs RTINS, o
absor bi ngcba@iadﬂtyylrwnsﬁam is' a\mem U whidpbas 1 pelyeky dlulene shpin angi gger

, han cJ@/hose ‘é’ﬁﬂ%‘beéﬁ@@ha ea?ﬂsgx%ﬁﬁ' Fyr é)pllmﬂe a%mdﬁ'ulndlo'l %noié%!‘ﬂﬂxa\’@' ght)
and it can be sank perfecl under lre ~ ~ ~ar %

sur | ~, ac&lISpcyspats on F&P"O?lﬁ%"%r Hhégh ‘ﬁ oﬁlptﬂﬁdol”ﬂé‘r rure%nanel h@&‘g & P200" %
since rl meﬁarbnlge sank under the wal.er surface by seconds t.o several

SSﬁSPSF ' § olfEg BoMel Faflylddtacudif Bt PRbfraE R U Prile P B o
cul,I,indasadna dfctonend lagdrogeansgalrin, lams invanthias the effectetodosn @ea:lemﬁr e55| ve
f eat ure W}ﬁnsl'ru?ﬁ\rgolg@:[)ﬁé? wataata'@og}a%w 3" I&Qe/aset BE SARLEFT NS

har dness parall e Cross mrisi|ng |rec ion are’In"the range
of 0.2~ Propqehipncwpd afsgrihe | hydronhilic fmtuye andg atersheldwenmpdribs Begaes 1 el to

t he foambualenguduewf ;tl depBndlSon A Hmaerbarygmm sifibtfe é’é){’ohm Sabilige @Heof t he
10 %corrpress v aral.lel | oam.ri.sing, direction,, and

or} ez tif 'Odn’hel 1k ?
desi r abl YTPRPTHAB b qryethy e<r‘ahf¢,é°"nm B} polygeyalkyleng, Fhag; i§ despXphiye s
cross t. dmggme thea2Orwh hg tdbr moldcpiaorwdightpahd imoene deshebhydgggm tbhn Pplus 20" %

to ninus 20./ Thgflgl]lgtl{ O?Wo‘?(?gka%&gaLIQ'{]ah?n&rtﬁﬁscdnq)anl gﬁqr%ﬁi

directi on, deSI ra e Co res larclness is
smal | er tokuethglepelhiaig eap betvlfvélrffmabhgeraq’ml sepppdingitaghe dwéof golyedersmal | to
the pr aCtsllR@he‘d§%arﬁ@tm%r'ahd'1®(‘pbx9ﬂ@r ,han 1.5 kgflcnz, a plant of

sl ender si,alk or soft plant, can riot be i nserted.
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



Further, when the 90 "/" conpressive hardness is bigger than 20'% of the
10 /. conpressive hardness, it is t,oo hard |,o insert. Thai, is, ‘p[,hﬂNQ[m}
, ype foam whi ch does not have a buckl | ng area has a bigger el ongation) and
4U % conpressive hardness of it, is nore than 2U % bi gger than that of
10/" conpressive hardness, so a pI ant can not be inserted t,o the foamwth
buckling sharply and easily. 9U . conpressed hardness parallel to the foam
rising direction of isocyanurate foam of this invention for a nursery sheet

isin th%r}@n}g}qe@ﬁfgl \(,iLsmgnQa}g,g((P/&ng, When nentioned hardness is snaller
than 0.1 ka/cHz Elu“ﬁortdr g power for a plant, is t,oo small to be
prac; |, i ®8peh 'é‘i:bly‘é‘h A1 {1831€T i gger than 2.0 kgf/c:m-, il, does not
give a gq)@q/eulmjltn@‘lp@l t)]@mtnmu @giesyak ng of root. The desirable regi on is

0.17-1.5 % gn@ ﬁ%l ardness of thi s invention are the val ue obtai ned
by measurffgyhy Eﬂ‘é‘é‘ly ]éff:0 S AHH 3B x 20 mm t hi ckness at 5 nmi nin
rate. Sauhlmhdr)dm@ahyBenaﬁa&urer( by AS I'M D1621 73, in which the initial
(zero) pO)IO a(p le§ q}g{esswe) IS requj. s shown in FIG 1. Anct

ot her medSurs g Lo ”[rf)%%“%%% f§8"§8‘f‘ d esét% %’} hng to AS' |'M D1621- 73.
The pr opahmictry!pdlyahelenepdlypobhyicseglyahuaabe nfadioned. t his i nvention is

bi gger khan | bk JI' S
K6900 procedl}’?léér}g hc%@%n@elﬂjl% )?/yc%%nastgrog mrlioxya)ghdlk)éeﬁgelﬁ%fc%f g% Lt])%d

Accor di ndlyyan mtt@trldmehbsmge Hweu@ecd@nnsﬂlt;a@m nothel uaéd mvalt emoalbls@fr bi ng
rake becqn?esrsm%@m(mg Wit ﬁ&ksﬁgon Er%uézlre mlxélé&s%ﬁ(m&% L%kbéu eyation of
pl ant The nost desira 0 perrrea ~I | )} bi gger 1,Il~an
10.0 m/dM%@@'ew}@wlh@nﬁedﬂgﬂwdmav eofam@un»év@g@r@ﬂoioﬁw 119 mm t hi ckness
foam As the 6@ wmamxﬂgoag@nhp,aoemm deVH Fh (£ lbﬁuumeam@@mmmer a
liquid of low b 'lll' n%lpmﬁl | i>r |lnstance pent ane 2

di chi or orf@t "“HAREMYY, Tledrerhtlor 3 2 I d6ibRiiny ¢ g 5 Bedier ey used at
need. ' fHenpalgyrdabyarodai lergelyabul slay pagoope mdepehdenfiaellaitplaantotfliexi ng and
supporti qg:sﬂflbh/ lhsl.(,%l Pngﬁm g?ﬁe g%gmlpoﬁmﬁ O{a”Fed%nQeQJ' t% lJn#n%Qf QrQ\raﬂelf HUH ng
agent, ot n tore foam ng agent such as
phenol fo‘%ﬂﬂufméh@f moee desiralpbiesm plder ‘gébdp gl ‘eaiveronrrent al pollution caused

by felon type¢hasdicdisio ugé l%@'n%ufﬁ‘?’%ﬂ)lu’ldflf?& bf?m{}%ruit%)f@l heat@@lalVW'éllghhnovm
additives and Tillers can ded. ! an inorg aB,I gg Iller such

as talc rdfre&ll f"é\txé‘”@r aﬂﬂrllou”nz(g)uw‘éﬂ‘é P"‘é‘f’n"[oﬁ"ﬁgﬁ to" 10 pasit of welyohel Wha | er

absor bi Ngreb@i3vdmiA upé, e desiaablaal~ 150 dight, fa2D o BERYY1 Lo 200 pan alipblyol
ul travi ol I\/an ki nds of polyisoc;yanural,e foam havi ng open-cel |

for a pld tihgg%}fglrvle brle a nursery sleet have al ready proposed. |-Iowever,
for the purpdble hbemhhhlstruanm@exﬁ uyskhl aodral gmodsifigrdwdipdhi Hoes hyl, havhese
proposal s, Ve | ecul ar wei ght pol yol such as

t,riet hano a@‘l(ymadr%grllmS ﬁ&cgﬂ%d als Ikmgmd hi gh nol ecul ar wei ght pol yol, and
utilize al)ealyethneneglycel qlﬁléﬂélﬂdbe!’d@t ween pol yol s and | ow i socyanat e i ndex.

However, in acqatgeugﬁcnkk@mch@)qgouwﬂ CHOOY TR e, OABCH(CH,5CH,l T icult 1,0
rai se the prﬁ{%ortl en ce‘J to over than 95 % | evel, and further,

since O -1 §r6tps 'W'éé‘l’db‘ﬁgﬁ"fmﬁﬁ §ol remain in foam the proportion of

bri dgi ng @dndshylpdigahylesedlgawl areerit aeidfesgam | acks of hard segnents. That is,
the obtained foamrs a hargyf Ctdli) t.y. 'Therefore, the

obl , ai ned Bard urethane fogjm élf:ﬂ)é‘s @12@?65 d(:)r?1i ‘wat er and does not absorb
wat er easi | wheyeibuoy anoylegenewmben by cl osed cell remmined rn foam which

al so pr evghﬁ)ofyggl)gé,pégoaggg y@e&?ﬁ}gglbqugﬁkac,)drd,gtgper these foans have a

probl em t with the growl,h of a plant

root caused by Iac@ 1€ Hohd P (1 \ééh@%m(%ﬂchla@gs@b@@éﬂk@m anwhi | e, a soft

type ur et haﬁﬂlefr&ﬁmdrﬁl ngfanswﬁegwmnbexat the supporting power for a plant,,
, her ef or e, @ll%ma]r et is_.al nost, occupied bg/lﬁa phenol foamin a cu& | owner
b

mar ket, and §ORe \@tso foaph saﬂ%haeﬁtwdcmﬂ o'YRRKRR IS T8 SORR pRER ©

i nvent i 0npd)l§sﬂ'ﬂi&dﬂelp,ogr()&%l\(?leh@eaﬁ@OMexsrTﬁéﬁebQﬁﬁd(lmomeel@l @nl ghole obbj ect
of this |nvent|d2n is to oam ow ntq trong

ooinl <. mgpordinRe i sBhR R Ty Sandam Wi 485 RaCh e re
i nst ant I yhahdgeamtbal d\s &, ddsaable geodlenser tapmypdf datdnee byksl dmst ophonol

| oam andseﬂ?ct&@?r&#rl.?lgrﬁ'ot’hl)g composed by alkoxy group of C,~C,, aceloxy group or
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1 4 JAN 2U03 sel ect, by neans of perfect open-cell an(1l hardening to

prevent the elongation of (oam il, supports plane, and does not prevené~MNZMH
the growf, h of root and can be easily renoved fromi, he plant after the
harvest,. The present invention is acconplished by a constant effort of the
inventor an(1l by way of quite different, nmef.hod froml, he conventional way
for the developnent. '"I'llat is) in a conventional urethane foam it is
obvious that to obtain alnost 10U "% proportion of open-cell by i.he

reactivi h%)hqlll( ﬁ)@(?e rgﬁﬁ V‘ﬁ?{ nlo(?xvdqgn%ﬂy '1(111 %QUL of[@ Ql(yq'lnda'HQl Pg

mol ecul ar 'wei h reacti t'ween am ne

pol yol aHrbup netl heamlrtentog)p@ ({bd)'ll(y@t“'%mﬁ Obw@dalmlwm ¢11m'gl~°g@1snmbtyrhlmgelre ac;

|, ion usjag ioowt"nsmaeynmtwagh:n&rloeya\t@\atbtMgul t. Furt.hernor(~, the

convenl |onaI urethane toarn Inferigr in sup hhng power of plant, growth

of root, and tehtval cprgial slaurlare pf ane'yra‘frt %lrw Petre-prlvauatky et 11e

| ack of jarshdghng th@%\l@ma@@hhﬂml feghdal()rltS. ~hlle t)reSent InV(Intlon

| eas sol ved |, he _nmentioned pr()1)!enl, that IS, SlI[)portlllg Dower of

pl ant an(1 renn&&% f onﬁHhe plia (Hiter haﬁﬂhst Ml especially, ac(;

onpl i shed t@ﬁ hn| ue pr Vld afo ntnnth a open-cell structure and a
hy(1rophili¢it.yon poln :g% Froam oitdal: i s, the present invention
have sol ved thecﬂgoblenkﬁhlch c n entio aliidantfor a nursery sheet | eave,

by [IJ aromatic polylsocy nate [ hy np ose oxyétlhyl ene
contents is bigger than 2U" %% i 8&%@ (§§ ?gag¥£gaﬂ$llzer is a

pol ysi | oxane- polyoxyalkylene copol mer whose oxyal kyl ene end is capped with
an aIkoﬂy\@meuwlaﬁd/Bn@h@meﬂgaﬂNﬁhaﬂhUsadﬁﬂd&yﬂg$Ommﬂaﬁﬁﬂbg%anhwtsetoxy
group, fung hﬁhn@é@(\‘?tlhy%&ﬂh lﬁhﬁm.gcnmt.m@f;a b RO IXY kW eNgn GRREE 1S

bi gger than 39 9] a neutral enulsifier which (foes not) have an ac;
tivai.edB§01Y88eN, [5] a pore foaning agent and (G an inonize(1

emul sifier athméeﬂnmmdnamcMprlHhedﬂm hodmdredesirpllanttid isxitg 1/dnd
supporting V. afl

accorrpl i Sheﬁ?gg% ?iL Lp{e xt‘&lf él"ll m?,rl rbﬁplloﬁ o?[o}gﬁﬂ}/t’(‘/ﬂMhéceéfmat nserting
abi lil, ywemsht r>temd\vaty rétﬂcmern Harwslwmew umbq@y«&eegtoﬂwmlget@ve peRydr oxy
Conpounqem%ﬁoﬂﬂﬁrnmblt%ﬂgd GO gpt[o’n%sllﬁg r%ﬁfal&@ﬁ?d%&]h%ﬂ and@aler
ponS|onane pol yoxyal kyl ene copol ymner ose graft” oxyal kylene end is
capped Hy’ﬁF%bﬁyay%bab“ﬁnﬁﬂ@‘HédﬂpﬁweénulS|f|er El neutral emulsllier

vvm cB I(foes 'lr"]lhé)T(IeE‘l@Mﬂe&!%n&ﬁhmgab%ohﬁﬂf Q0eRyaARYIené Qo Bl WlgH1 bl O
aplll z t he

f Qam n a rea th 1 acl,
open. col G, Bdromay vHA B aflvaitihano il strﬂéor&s’w%?@%ose
react|V|ﬂywa%aodKHWE%ent it rs difficult 1,0 obtain a 100 "/" open-cel
STl ure gD, i DERLIPUERAGRTaId gy O AORBRRT T o0 00
[ SocyanuiFSioKhpedlsoRy Hkplnt det soligpand Ty Iswruier hande and fibe culer
epoch- majtisg) ingthes bdcOnde¥rRwep. @ foam of this invention by inproving a

hydrophobi ¢ jsocygnurate foam. T1115 1S || Q cause th t.jvrty
difference o %BI@B ”rWh%“WédtrﬁweéﬁhvgrL“@P“ﬁh?ﬂ“ﬁeﬁx% 2@twﬂéveh

actrvatadehydﬂogealmsnsmﬂwﬂdHNh%HydbmxyddbmﬂoundlMhawhuha$sm%yq;hwdene
chain byw%R?CIllfolltfmgongﬁfquat ?lqgterag? thhSI o?l ob'llnltl lﬁlly déc?e:%g%yr}\%d il
clei,eriorate oan’ng react, ron as

separ al , e)lywmléqy%lenahtl i pelysiloxaen nolyhley'@dimlam ls)fOLénarIOIuwﬂb@omlast| crty
forms opgry 61[?1' g 5] ee(lu% 1rUﬁﬁrPM>|99&%ftbrﬁ lq)l21t9"ilss nect@é"ﬂ*y {9 uﬁhﬁlulﬂ&‘“t ral
ermul sifier does not have an ac d¥ Jo gen ‘does not, only make
an obi, aﬁHé‘d“PH‘dtﬁ'MKUﬁngr%P 'ht]t““tbl%“i%‘“afs”’al“ o %rto dhetotaloarliired agent
These fpRahk ONSIRKS gt:@tqm]ta%ﬁylgm(.plmttﬁanmmqtrmxﬁ taﬁt AhgShRTHETT C;

pol yol, sf~c~c; I%)ﬁ I'i cone aﬂ oam st ahcl |z r an eutra enuIS|f|er
wric:h SrEase bP! §Vé‘lb.r'lh%.8”tm [omes| Mg ms‘g%i 1obicg frgriher, polysil P’Ffé‘%ase of
open- cel hol§ @ryilge i@lcopsigmby Wi dxas mmgmundmha)\él ﬂﬁbmg@(lﬁd}aﬂnﬂoﬂ %0
oxyet hyl ene chaln and sjlicone as, foam sl ablllze hose hyl ene

propor f . {0 g g"é““lq ey solgithisi Ereptipno hoEaYeTs g ale T DRC “i"i‘?e" Bn-cel |
of 100 ' V)ytlr@DBdSthél he pfeottmr fiol ¥ anditiduoetlype Bl fddr \eth Siiak |(H11 gmhipe n does
not, hav

preparedﬁtry"f“héggéfg%t ﬁ% DFVEQWg QE;?L@Pah(mvé' %ylﬁl nv? ﬂﬁLLZesses

uni form i ndependent cell or open-cell, however) i,he nei,hod of this
invention is out of conventional nechanisnt When the neuI,raI enul sifier is
renmoved fromi.he recipe of this rnvepd,ion, i.lre foam bec; ones very )

unsl ,able and fornms trig cells. When the neutral enulsifier whrch sl oes
not, have an actrvated hydrogen is used |, ogei,her with, the bore formation
process becones very 5| able and a foantof t|ne ceIIs can be obtalned The
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It is presuned that, to the rib surface of the obi, ained foam spepzlleﬁz[]
silicone as foam and a neul,ral enulsifier are oozed out and nmake fgiée
hydrophilic, and the nol ecul ars of these specific silicone as foam are
lined up al, the rrb surface of the foamso I, he hydrophilic al koxy groups
are faced t.o the surface. In i,he present rnveni.ion, it, grves very big
difference to i.he water absorbing alrclil,y of i,he foamthat whei.her the
oxyal kyl ene end of a Irolysrloxane-polyal kyl ene 15 1 4 JAN 2003 copol yner
i s capped by a‘hkmbey]rgﬂeulpuﬁxml Othislsnicoh@bb éodm stdbelizdvfid 815ent 6 patiswai .

absor bi ng B?ween f oans whose pol yal kyl ene encl of a

pol ysi | oX ff €he copolynmer is OH group, is masked 1>y ac; ei, oxy
group anal rre\ts ubmyoguze)uhpmullsﬂmam beosqkeimaiids otvesatiof edtneedsampricalypo
summari zed, i.n: .~ fi. .C [ CH3CO
and CH3. 'iﬁgbﬂmllyxﬁ %ej]?n%g%q hijv fE'{”P ¢ n%el‘ﬁclvyeé/g{ ng??ane&%:c b for

No. 123hl dngllainpgyPol yol - 1100100I 00reci pel 1 z33. 53. 53. 51" ol yc; at

430.50. 4 s foam sl ,abilizer-13.000Si. as Loam
S 1 s aEm HEAE 8t terR R B ho BRIl | 3003, 01 onet b0, G010010010USanADr | N
0 I - 70N2odpon drdedsopbonTenimag ¢ 01 11U20U0200200physi cal speci fic gravity

(gk; rn3) %@Waﬂgmpﬂéanémeﬁmmﬁ%m%@xralp | larclness (c;

é)ﬁé)arf

ross) 0. 370 ardness (cross)0. 370. 350. 370pen-c; cl |
rati oJBS)"&‘j’ 3y 368t i un rateJO ncnl sec2 sec; unil, of conpressive

hardness is (dgtd€aidBpniZed Yel ulsh(iB¥ lspmerrxguab canolth®heMral ewalldiBerd¥hidh
o0t 2 ned oy BPELL) O RLAIPCL oL 0 I NSRILS) 1 propulensgi de oY
pol , assi urgeat endtiearq pradligt ingfrodepaw akdmiu divlgi aard Waler abborbhing ability, it
is desirable to be used together with the neutral emulsifier.
The paragraph “an 1onized emulsilier at need" in claim 1, means that both
use and not use of an iomzed emulsifier 1s included in the limit of claim 1.
Said ionized emulsilier is generally desirable to be used within the region of 0~10

wt.% to the total amount of whole reaction mixture.

The densily of polyisocyanurate [oam ol this invention is necessary to be in
the limit of 8~70 kg/m® When the density is smaller than 8 kg/m?®, the supporting
ability for plants and water holding capacity deteriorates. And, when the density is
bigger than 70 kg/m® the water absorbing ability becomes too low. The desirable
region of specific gravily of supporting of a cut flower, a planted cutting and a
Nower at transportation polyisocyanurate foam is 18~70 kg/m? more desirably is
18~35 kg/m? and Lhat of a nursery sheel. is 8~70 kg/m® more desirably 1s 13~35
kg/m®.

The proportion of open-cell of 1socyanurate foam of this invention is bigger
than 98%. Said proportion of open-cell 1s measured according to ASTMD2856-70
procedure B.

When the proportion ol open-cell is smaller than 98%, the proportion of
independent cell ol over than 2% gives buoyancy to the foam as o float on the
waler surface, and needs several hours until full water absorption. And even if the
foam is wetled, water does nol enter into the closed cell, and therefore the water
absorbing capacity is small.

When the proportion of open-cell is bigger than 98%, water penetrales easily

into foam without using weight, and it can be sank perlectly under the water

1]



Pol ycat 42 M xture of potassium 2-ethyl hexane and N,N ,N'-iris (cliéenhyin;
am no propyi) hexahyciro-s-t,riazin (procluc;t of Japan Lnulsitier Co.)
Ltd.) Sil~corte as foam stabilizer-1 Polysil oxane-polyal kyl ene copol yner)
pol ynmeri zati on degree di met hyl sil oxane ~s 30 (mof chemcal forrmula [1] cs
30), polynerization degree of pol yoxyal kyl ene graft net, hyl siloxane is 3 (n
of chemcal fornmula [1] is 3), oxyetylene in pol yoxyal kylene is 75 w,"' %
and others is oxypropylene and oxyal kyl ene end is OF3 group Silicone as

f oam st ahi | .[.4gr -2 Pol ysil oxane-pol yal kyl ene copol ymer, pol ymerization
degree of dinethyl srloxane is 30 (m of chen1ca| Iprnula L ] is BUQ,

pol yneri zat i ohsbgEigHBellsf Disepstiy el Mymeisl pcames dBPY%nginge 1bramdeisens (n of

cheni cal meermh@whldrélﬁfﬁéby%wds% E‘(ﬂ)%rdlrlOpa@Mfﬁl%)’ﬁ'liWﬂo?@@edlﬁbVels W, "% and
others is oXy,pr o | ene and gx%alkg e encl is t, hox .Siligone as

f oam st abi | i Z&r € |Pregepd iy Y‘E%yéﬁér’ﬁ% P?’mé‘rs g8 78¢, con

]gegr eF OlqubipB’Bling‘Wﬂ a sml ovedrea |p35anl(3d cullm@ '}h@“\ﬂl A& al&anﬁéﬁo@ffah@n hagiag; al
ornul a

ner .z ree of Iyo al k raft)
ot Iyl o1 ERARETE e vectsRirent e i Py are B0 eyt
pol yoxyaldoyﬂlﬂn&weshﬁ’ﬁhwtss Pralhtandotrber & tige mayrpmm &ﬂ@ct&iﬂdal@mﬁl the
oxyet, hylene endhds, a o Vo @r Ion DU (00 e cid di r
ol yet hy 1 Bnge gtk 1B Bty B 08 B udemarossyr hndfes< aitaflgt 08 - 7on
Sol I'lt1 Urlbatl r$0cg uhnomioh astiyl shd fronsuiefipias éZOC’/prmdwst 20% &atlyeo 1Ch%ni cal

Co.) Ltd. c%?rmﬁ & Exaﬁldeﬁg‘ggraq:f&qg tlyp{%';rb\/lo% r?%thci\'eco/%g a ‘&U&ésu%g'\%npm%”

Pol yur ei , hane ressed 'hardness Speci men of 30
mm x 30 it HSXI% el FRIGRRA icompsersivesBadnper araseltot the foame risingm ri si ng
di r c~C; t i @RedddonSisThiiih NheteBicdndr PAIADERSIALINkE 20%0MP1 8% S@khPe4ste 1S
reasur Ed hardness cross Lo the foam rising direction, desirably within plus 10%. When the

compressive hardness is smaller than 0.2 kgf/em?, the fixing and supporting force

is too small 1o the practical use. And when it is bigger than 1.5 kgf/cm?, a plant of

slender stalk or soft plant can not be inserted.

Further, when the 40 % compressive hardness is bigger than 20 % of the 10 %
compressive hardness, it is oo hard to insert. That is, a hard type foam which does
not have a buckling area has a bigger elongation, and 40% compressive hardness of
it is more than 20% bigger than that of 10% compressive hardness, so a plant can
not be inserted Lo the foam with buckling sharply and easily.

40% compressed hardness parallel to the foam rising direction of
isocyanurate foam of this invention for a nursery sheet is in the range of 0.1~2.0
kgl/cm®. When mentioned hardness is smaller than 0.1 kgl/cm? the supporting
power for a plant is too small o be practically used, and when 1t 1s bigger than 2.0
kgflem?, il does not give a good in{luence to the growing 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. Accordingly, water absorbing rate

becomes fast, and also water absorbing rate becomes big and is suited for the

12 k



~t0' % c:onpressed hardness Slwcinc~n of 30 mMmm x 30 mm x 20 nmm t hi ckness is
conpressed parallel 1,0 t,le foamrising cliroct.ion by 5 nm m n riat gAk2il]
hardness at. 90' % conpressed pornt is neasured Open-cell proporl.ion
Measured by ~1STM D-2856-70 Water absorption rate One drop of pure wal, er
is dripped by a syringe with needle (needle standard 22G x 1.25" : product
of Nipro Co., Ltd.) on the specinen and the rate that the drop is absorbed
inl,o the specinmen is neasured. /1s clearly understood from Table 1,
density, ednpnessedphan dﬂ%ﬁw@lﬂde@ﬁfbﬂ&nﬁigb {pr Olnopéﬂnﬁﬂll)ﬂfly is bigger than

fysil | yal K wh ~~t~ecl with
& 1" gr oub OBl e T g e e s apey el B et Mk gthever 't he
wal . er absor pf$ olme parteefoameng egarnkalsl yvaden‘ ter botisedSilneevehe Igrodinfilosf t hi's
hl ~enonengo§l?g E&“‘ll 1'8? ﬁ\ é:és’yﬁort”%nél 'Teéﬂué t dluﬁlo?%gﬁgngy 18- EMPF‘&&' 1 Sm of a

specit ic Si have r'fi'c ne
emul si fi eﬂUWdtﬂrddée hemleﬂeaa)éy amedel ndedat ed hydrogen and a specific polyol

cont ai ni ng ety ?Qﬁlsg&ﬂﬁl’raf%qgafﬁQi&q RS 5 ‘?HS{Q{ szt%lx 'ﬁéa“d:g‘ﬂ acl{m%/al

generated w t hou Hiter ed
hydr ogen. olpdhis Hryeatigegan beergne dordp by it bbkpera dormiag fageant, \nmﬁchnaﬁ)@&am wal | er

i nstant | yloqmdtieudbemdrp%@ 1)0%3@:%’@5‘@&% sfclPgs mﬁmgfw rq% E‘CBES

open-cell for a plant fI'xin i ng can evel ope
pol yr socyaﬂm%tlbawamrhwpwgﬂ adém%wusw)by&u At shesHeas, of this 18

14 JAN 2003 i W@lnlstan’Qﬂ“OnhQ&%%ﬁﬁ%ﬁﬂ aed Nveﬂllh]\bvdrﬁﬁ)&}ﬁﬁo@&ﬁﬁ‘dl Il‘ﬂelrsr ofiche bul .
| rane ond and ure bond, and roor ani sm

al so trol | E
deconposi )t(f ‘d‘f‘fgg‘r%ﬁéflwq &NpIpgREARGHY iﬁrbﬁl‘@h agga b‘HBzif‘ arond A 8uHRknol  f oam
or rock V\Bolorgmnchlleamdln(}ts welcdabarhogeadsiny amigmenpnganiismdding dgeam of

this invegtiiqan a(}ﬁﬂumvig 5@ good product which is gentle i,o the
envi ronnent because it osed naturally when is left in nature

| Js~~ecially, derivatives of oxyal kyl ene gl ycol pronol.es the m croorgani sm

dec; onm ~osi  Livihy l@XﬁQ—VPﬂ&}@O('}HQum&Rﬁ‘T{a\Jh) >J1?8n1(l\élﬂl—l’6r a pltlnt.lgiﬁ)pBFl%§ent

|nvent|on|5|llusl ratedln nore detail @ t.ac; | es and
Conpar at i 9% 21 RUsRT sheet |hayg pirepdy prepgsed.s BW%FrTuP’éI”‘e mtsa?ﬁe. o ‘H’r‘%‘b‘a?ed by

I ~oldyel OII gpérrc@ld Vaald éPgﬂloxdf)hyc&bplnimmﬁoutessWblpmlﬁleuim@r ug%lgg;hfermmm»ch [ Is
pI‘O uce om a Cl | reacl on ,ol .en (0) 4] <an opyl ene
P et o MG RTEO B Gl Sl e bl i) v R v B PO el RO cniBh

hol yl ~I ~emejécaitis Weighypalpd, yahalijies a neadtivrigldifrahe lfdtweerapdyalmaodllw:w

emul si fi efsfocﬁﬁfété RRa&f I%wéveg llnng ([‘E%lo‘?rtg@ge) llgﬂpnp)ﬁﬂa%@&]a’nqré ?darn cg igf

obl , ai ned are sunmari zed
difficult to raise the proportlon o( open-cell to over than 95 % level, and [urther,

since OH groups residue ol polyol remain in foam, the proportion of bridging bonds
in foam is low and the foam lacks of hard segments. Thal is, the obtained foam 1s a
hard foam with an elasticity.

Therefore, the obtained hard urethane foam can easily floal on water and
does not absorb waler easily by buoyancy generated by closed cell remained 1n
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 1n a planted culting market.

The present invention is made Lo solve the above mentioned problems, and
the object of this invention is to provide with a foam which has following strong
poinis. That is, the foam can easily absorh a large amount of waler instantly and

can hold it, has a good inserting [eature like as a phenol foam, and as the nursery
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Pol yi soc; yanurate foamis prepared by polyel, herpolyol (polyol-3) of about.
2UUU nol ecul ar wei ght which is produced by randon1add|t|on reaction pfjayN 2003
el , hyl ene oxi de and propyl ene oxide 1.0 glycerin by 80/2U melght
proportlon crude pol ynet hyl ene pol yp henyl ene pol yi socyanal ,e, neutral
enul sifier which sloes not have an actival.ed hydrogen and anionic;
emul sifier. Recipe of starting materials and characterisl,ics of obtained
foanms ire summarized in'f able 2. IJxanple 3 Polyiso<;yanurate foamis
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not, have an activate rogen an anlonlc enuIS|f|er Reci pe of
sl,art,ing mahedrpmns lantP‘lﬂnr raseomehished by g wnsiont ailaedol td)larfﬂvemer
summari zgddi By | w % é[eqane 1Qiffereht M1&DQ%ﬂﬁxﬁﬂ‘ Bébﬁvenltlohamvy SQs: Yigwr al
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summari zegghenlsf ~Irle 3. 20 1 4 JAN 2003

The present invention has solved the mentioned problem, that is, supporiing

| ene

power ol plant and removal from the plant aller harvest. And especially,
accomplished the technique to provide a foam with a open-cell structure and a
hydrophilicity on polyisocianurate foam.

That is, the present invention have solved the problem which conventional
foam for a nursery sheet have, by [1] aromatic polyisocyanale, [2] hydroxy
compound whose oxyethylene contents is bigger than 20 %, [3] silicone as foam
stabilizer is a polysiloxane-polyoxyalkylene copolymer whose oxyalkylene end is
capped with an alkoxy group and/or lower aliphatic acyloxy group and/or an
acetoxy group, [lurther oxyethylene chain conilents in polyoxyalkylene chain is
brgger than 30 wt%, [4] a neutral emulsifier which does not have an activaled
hydrogen, |5} a pore foaming agent and [6] an inonized emulsifier at need and
accomplished a foam for a plant {ixing 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
1s 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 {o
stabilize the foaming reaction and gelling reaction, and acls as a open-cell forming
agent. By the conventional method using polyols whose reactivity are different, it

1s difficult to obtain a 100 % open-cell structure even if health bubbles are
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nol ecul ar 'WetEht of pol yoxyal kyl ene i s about 1 &0 Silicone as foam
st, ahr | i zer -Bhal'igl ipsihe eremel-gehyall Kgineing reelholl yydry drasyercagyeupdihyverg zat i on
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In general, a polyurethane foam is prepared by the effect of silicone
surfactant 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 removed from the recipe of this invention, the
foam becomes very unstable and forms big cells. When the neutral emulsilier
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
aclivated hydrogen.

[t is presumed that to the rib surface of the obtained foam, specific silicone as
foam and a neulral 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 [aced to the surface.

In the present invention, it gives very big difference Lo the water absorbing

ability of the foam that whether the oxyalkylene end of a polysiloxane-polyalkylene



Sclic;one as foam stabrlczer-G Pol ysi | ox, rne- pol yal kyl ene copol yner |4 JAN 2003
average polynerization degree of dinethyl siloxane rs 20 (m of chem cal
formula [1] is 20 and n is 1.0), oxyetylene rn polyoxyal kylene is ?5 w' %-
and others i s oxypropyl ene and oxyet. hyl ene end is metoxy group, nolecul ar
wei ght, of pol yoxyal kyl ene is about 1GUU Newcal |l 2? | S QL8 % aqueous

sol ution of sodi um al kyl di phenyl et her sul fonate (product of Japan
):rnulsifier Co., Lid.) Sinking tinme into water ; A specinmen of 2U nm x 40
mm x 15 "W‘fnwr:s ,wd% IHgatecl on puie water and the tirrre the whole
surface SPOVEPECE B9 YsARKY HPSPWAT'EF (not, the time when I,lie surface
beconme wel, hrfadechpMBkhﬁmephenbmﬁmmnybmdnngﬂﬂmwwl&peebmémnmneémmnt sink
into wal thi i wal ,
absor pl Pﬁkﬂ“ﬁﬂ‘%ﬁ RS AT e G pOGRIRES FRMLI Ref B @pERSHRed T 21 s
on wat er barde@ky erownoinel swgtdxcgrom. dpeni mumd gndanrtker fraduwigatae dso after 5
mnutes i{mtNgi-3ReS TIBR 19985t NOR FicAkmidal fbrmq@[ 1498, BRRCOEN €8, Pi cked up
and left for 1 mnute on polyethylene filmshee 'I'rén the anbunt of
absorbed water is measured. The vol une of absorbed mater is divided by

vol une of the specinen. Water holding rate After the neasurenent of wal.er
absorption rate, further the specinen is left for another 24 hours on

pol yet hyl ene G m sheet, then the amount of remained water is nmeasured and

| g of water is converted t,o IcnB8. The volume of remained wai,er is divided
by vol une of the specinmen. Inserting abilil,y I,0 a cross direction A
baby's breathe is inserted into a foamto the parallel direction of pore
formng direction. The resistance for rnsert,ing fromthe starting to the
end is nmeasured. 1! wither, judged by easy inserting using gerbera.
Inserting abilil.y i,o a parallel direci,ion A baby's weathe is inserted
into a foamto the cross direction of pore formng direction. The

resi stance for inserting froml,h~ starting t,o the end is neasured. |~
url, her, judged by easy inserting using gerbera. Wal,er holding rate of a
pl ant A specinmen of 80 nmx 1U0 nmx ?0 mmi, hic;kness is solved into water
and nmake absorb wai,er, ilren a baby's breathe and gerbera are inserted
into a foam and | eave 23
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r. Recipe
summuari zed

(.)
Polyol-1:

abl e 4. C0npanahtomﬁnuxammhﬂsndnéﬁﬁbﬂnﬁhcfyanurate foamis prepared by
her pol yol
produced by random addi |,

~ol yol -2) of about 3000 nol ecul ar wei ght which is

ion reaci,ion of ei,hylene oxide 2~1 ~ 4 JAN

Primary alcohol of Ol value 42.0 obtained by addition polymerization of

ethyleneoxide/propylencoxide by 75/25 Lo stearic alcohol
Polycat 46 :

Ethylene glycol solution of potassium acetate (product of Japan Emulsilier Co.,
Lid.)

Polycat 42 :

Mixture of potassium 2-ethylhexane and N,N’,N"-tris (dimelthyl amino propyl)

hexahydro-s-triazin (product of Japan Emulsifier Co., Ltd.)

Silicone as foam stabilizer-1 :

Polysiloxane-polyalkylene copolymer, polymerization degree dimethylsiloxane 1s

30 (m of chemical formula [1} 1s 30), polymerization degree of polyoxyalkylene graft

methylsiloxane is 3 (n of chemical formula [1] is 3), oxyetlylene 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 wi% and others is oxypropylene and oxyalkylene end is methoxy group

Silicone as foam slabilizer-3 :

Polysiloxane-polyalkylene copolymer, polymerization degree of dimethyl siloxane is
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pol ymet , hyl enepol yphenyl enepol yi soc; yanal e, neul,ral enulsifier whcch does

not have an aci,ival,ed hydrogen and anionic: emnulsifier. Recipe of
sl,arting rraterr al s and characteristics of obtained foanms are summari zed in

Table 4. Table 4 Material/ex rerrnment.al No.C Ex .1C Ex .2C Ex r 3C. Ex
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foans ol Cor@@aroalﬂlﬂléllEXarrpl e 1 and 2 is not, so high. In these cases, rt

(s di 1 elibe MDRIREOTS, Ga%f(ﬁ%%oﬂ@u‘?ﬁoﬁ%iy&&ﬂ%h@ﬁ‘ﬁdx}érR@sC@b'SEr@) neut r al

emul sifier or others are no , 1S, srnc:e the generated

i ndependent d8l cophaasesd éUd@!e?ﬁP‘y if' at least a neutral emulsifier is not

ged, thesp@@rrr&tnaatso ﬂmeparai o of 20 lhﬁnfl ﬁr@ﬁhésﬁé 1Q%m9@§§drbﬂ)zﬁallm,o tihe Ei hese
nparati.ve e YOXi end is
capped by RE SRy hBILYEL TE2aT e Tarr e 00 B oD s Ser y

sl ow. Thameasusgd i f' a neui,ral emulsifier or an anionic enulsifier are not

used toget heryyyy | L8 15k preparation of high open-cell proportr on
and qui cker wal . ‘e"r“né"’ %rgp]tslr gﬁésgpeed foamrs very difficult, 1 4 JAN

2005 |: mivegimgn ofzl) BV ut) MY CotrpeR dbickpessck spppeessed Pﬂ*fé‘“ﬁ‘r\é’p‘éﬂreatron of

hi gh opemysiflrsifg AREtid PRy 3NHuMMIE Kee ARl h RUNSRSAI I dimpReSd pR@imsi S
dil'(icult without a neutral enmulsc(ier even if an anionic enulsifier is

used. Thé"&P¥R¢cel | proportion of the foam of Conparai,ive exanple 4 is
| ow, However Or;elnr@llwﬁbﬁcrrnabsor ption speed of it is very high. This foamis
| ower op cel r | c;h is caused by | ack of anobunt, of use of a
neut r al %n{rTS“r?ﬁJB R f?oﬁf \e\@noi, | ave an acl,ivated hydrogen and an
ani oni ¢ enul sWaﬂreerlbsoTbhwsralIBW t he preparation of high open-cell proportion

and qui Ck@neV\@JoﬁrorﬁQ?é%Hler 19'&n§§&?6’y fa%? b%rll?né&@@éﬁ@&ﬂé sttarRla'x@@Z@Ol yol ~of

hi gh oxyet hyI ene rate R’O ysi | oxane- pqly | ene copoly whose end is
capped by*AgPHoRyPUI gicbabNiang Greuktdgn @}erﬁﬂe@inﬁé‘ra“q '»herrrarr]élrat tf‘ﬂélr%als er
absor pl , iadRoded inal therspb@m@nngnrlakhielly can lie intrroved by the arse of an
i oni ¢ emul si fjer t i be il | ustrated.

ti,esull,s of &t (Ialgd"éH%[°8W1Hid"grré‘i’£eﬁ%f]:s§§g€°f":w é)sséilh\é%é“e%&n&
"cell proportion of polysiloxane-polyalkylene copolymer whose oxyalkylene end is
capped with OII group, aceloxy group or methoxy group are almost same, however,
the waler absorption rale are remarkably dilferent. 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 eflect can nol generated without a neutral emulsifier which
does not have an activaled hydrogen. As above mentioned, a polyisocyanurate foam
which absorbs water instantly can be developed, 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 sheel of this
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speed23 sec32 'QaUHYY ABERLY I?Bmdbgberpﬁt"?‘f)ﬁy p I/%lhwvd)v%nﬂml@ 9%11‘1“2@0%?” d| ng
rate V/ VO.n8&A6k tﬁ&ﬂw@@hn%l‘dﬂ i8grahickd by rofdong a0digioadgRAdinns @llﬁyléﬁ‘i}a ahtity

(P**) goodgoad H O h I are. of odgoadgo uni t,_of essive

har dness ?‘s(a(r%%?ﬁ ﬁ%)ox@ erdl Pgﬁ%tﬁﬂ% @gﬂ’éﬂg‘éf"fb.%é‘t‘ Ip8lr¥ qﬁ'lggﬁe as

f oam st aM)IH&_\er’lyl@ne 'I)@IY}SQI)Id@mwneepbIay@mkaIIezme\nd@pmrymmplsnﬁrerchem cal
formia [11, Moe2Br ahe! hafori VA1 AR LSRN Gty hieREM S o0 W %
and others is oxypropylene, oxyal kyl ene end i's me hoXy group,
nDIecuIarSMéF@ﬁﬁuﬁh"aé yal kyl ene is 13U0 Silicone as foam stabilrzer-8
Pol ysi | oxane- ponaIkerne copolynmer, in chemcal forrmula [1], mis 20 and n
is 1, oxyeIlnv ene2| n pol yoxyal kylene is 80 w"/" and others is
oxypropyle "H#ﬂ oxyal kyl ene end is nef, hoxy group, nolecul ar wei ght, of
pol yoxyal kyl erf@lyrsm&GﬁMaBi lbhcdner(amré(d)hyrpslyﬂﬂ)ﬂehi(ﬂ)eﬂ {lyol-3) of about. 2000

Pol ysi | ox f I U and n
Polys oxyﬁ@?@ﬂéy?’kﬁﬁwﬁ%‘;@%‘w@& by rag}hﬁ%gwon .-g&rqbnaodemwem bidé

oxypr opyl éRd pPrapylepg oxide

polyphenylene polyisocyanale, neutral emulsifier which does not have an activaled

to’glycerin by 80/20 weight proportion, crude polymethylene

hydrogen and anionic emulsifier.
Recipe of starting malerials and characteristics of obtained [oams are

summarized in Table 2.

Example 3

Polyisocyanurate foam is prepared by polyetherdiol (polyol-4) of 5.61 OII
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 sI.arI.ing malerials and characteristics of obtained foams are

summarized in Table 2.
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1 4 JAN 20D3 oxyal kyl ene end is net.hoxy group Silicone as foam
stabilizer-10 1' ol ysil oxane-pol yal kyl ene copol yner, in chem cal (brmula
[1], mis 30 and n is 1, oxyel,ylene in hol yoxyal kylene is 80 wt' % AN 2003
ol . hers is oxyl ~ropyl ene, and oxyal kyl ene encl is nethoxy group Silicone as
foam si, abilizer-11 Pol ysl | oxane-pol yal kyl ene copol yner, in chem cal
formula [1], mis 30 and n is 4, oxyet,ylene in pol yoxyal kyl ene is 80

wt,' % and others is oxypropyl ene) and oxyal kyl ene enci is nethoxy group)
mol ecul argweh@hts of pol yoxyal kyl ene is 1000 Silicone as foam stabilizer-12
Pol ysi | oxane-1 ~al yi al kyl ene copol yner,, in chen cal for a , .S ¢30
ond 1 o DRty PR A iyl eRk e S Tag ok oobp ke b o3

oxypr opylredeg¢uland ey at iyl engrodaddd bysranderdl adelxyorgrcadiion obhéihelehanxidei gl rL of
pol yoxyal ky] ene i.s iral,.emilsilier-1 Both ends of I raolyel, hylene

gl ycol ofmwolgeyé’ﬁflgrﬁsu%%l\? f VRV EPRT Y Bt P in"%fgl,ergﬁrPféY@&%g!e“ﬁeut ral
enul si fi grolgs®ynhatends] futpdleyoryikr whicenleps opyh &redi adtivatadblogdgdny 80 W%
of ethyl ene i. WL ._r I oxi.de. of ecu i ght 800
are est,erri ga@fg% g’g%é%gi“\gé{c‘p?"g;”‘ 'egpgtﬁ{%%‘%’b’ggc ugg?)%(k)?m (ill glrﬂag. %eLt d.

st, eari ¢ saghdaneedyl TGl ester |, 0 which ethyl ene oxide is added | onet
Do-900 Neutral emulsifier, oleic acid diester of polyethylene glycol

(product of Sanyo Kasei IndusLried Co., Ltd.) Irganox 1UL0 Product of Gaigy
Co., Ltd.Eympledxi dation agent. Papi-135 Procluci of Dow. Pol yurethane

Japan Co., |,pbfisody%A0PI1E ($im is prepared by polyetherpolyol (polyol-7) of about, 1000
molecular weight which 1s produced by random addition reaction of ethylene oxide
and glycerin by 80/20 weight proportion, crude polymethylene polyphenylene
polyisocyanale and neutral emulsifier which does not have an activated hydrogen
and anmonic emulsifier.

Recipe of starting materials and characleristics ol obtained foams are

summarized in Table 3.
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Silicone as foam stabilizer-4 :

on

Polysiloxane-polyalkylene copolymer, average polymerization degree of dimethyl

siloxane is 20 (m of chemical formula [l] is 20), average polymerization degree of

polyoxyalkylene graft methylsiloxane is 13 (n of chemical formula [1] is 1.3),

oxyelylene in polyoxyalkylene is 75 wi% and others is oxypropylene and and

oxyelhylene end is meloxy group, molecular weight of polyoxyalkylene is about

1600

Silicone as [oam stabilizer-5

Polysiloxane-polyalkylene copolymer, average polymerization degree of dimethyl

siloxane 1s 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),

oxyelylene in polyoxyalkylene is 75 wi% and others is oxypropylene and and

oxyethylene end is metloxy group, molecular weight of polyoxyalkylene is about
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a holyi socyanal . e conpound is an aronal.ic polyisocyanate conpound) a
| ydr oxy cont~ound is a hydroxy conpound whose average nunber of fuyngiN Qpgal
groups is bigger I:h:rn |.U and conl:enhs of oxyel:hylene is bigger than

20" % by wei ght, .a cal .alysl. is al. least a isocyanurate type cai.;~lyst
and n silicone rrs !i>rmstnbili~er is a polysiloxane-pol yoxyal kyl ene

copol yner whose trol yoxyal kyl ene t~olyel.l~er end O-1 group is cat~ped by
ot her conpound which clues ~~c~t ins;lucle ac:l.iv~l.ed I~y~lrogen :rt.orn,

further, 1S80d pol yoxyal kyl ene contains nore than 30 wei ght % of oxyet hyl ene
and is used f ion process, furi.her, |.t~e sl.rucl.ural
ft~al.ures oa%mpng(@q§ﬁnspmn%&ﬁ% I'n the region of 8"-7U kgl m- specific
gravity, I%sxhesrll<>t<h@mn@80M<'yle@pem@1ezmerravetrngﬁ avrlychenizobien 4lggreecelr tipredbli ve

har dness digdile Pagald &lr diehRedl Bk 90Cah " ATiNG @ QG4 RAGI

0. 17- SO?X € e . ]e([ ﬂ{e‘f’ﬁ%l fom %d ]Ie;llsiosoc?anur{néte (ﬁ n?%g&ﬂﬁ g

open- ceI IPOfYsXy &l glﬁﬁlﬁoﬁﬁt@ it ﬂMkOé SSigpPYPEoRY emeaﬁ%@xy%umnﬁgendam| a cut
Il ove. ,r ma@dyi,,pdupanﬁnmwrt\ﬁr R of JoBMRY alk i RASRORB AL 1800 0f claim 1, when the
conpreSS|ve ratio is # --- /g t he conpressive hardness parallel and cross
to the foamr %w&&&%m ectlon are in the range of 0.21.5 kgf/cn®, further
the 40 %M(lﬁﬁﬁis\/@llhﬂfnd(ﬂ%ﬂnirﬁ a'll(yltlh’ﬁﬂelﬁ BgRr fsLHoh MeNUBrod¥e bOJRldss 20% of
the 10 c E§ hE ness. 3. 'fle t ype pol yi so<;yanurate foam

havi ng oggﬁ g”V “Wsupporter to fix and support a plant of claim i1,
wherein the mhhyw@OannabQHNSrpolyne t hyIeneholyphenylenelsocyana te,

4,9" A iplen e!clinqgt xencn|1 ?émm ?l’m n0351 (lpatgd ure waler and the
polynetl~yﬁbnepo socydnd o (k1 ﬂ | 4¢; yanat e of

pol ynmet hyhmpdpel \yl{ﬁerwalrbln@pblsye@meyaaamek mw & atherr Cholbyibe lmbywlse:mylamur al .

foam haV'sngl'lQQ%@c&ﬁé hel BF e zﬁ)lt'lfpn‘?rﬁ}%rno}n’eﬁ*’lo&)' Br Hihe é})eAnMNlc%g%t%M support
a plant pf cl a|n1é rhireln B yoxyal kyl ene pol yet her end OH group of
srrleul .IPH Watfal Siehiknpss %'aqu %Fvwenbﬁwuﬁemew'n% h sl oes nol,

i ncl ude an acWaievabedphydirogen.

A specimen of 20 mm X40 mm X 15 mm thickness is floated on water and alter
whole surface of specimen is sank into waler or after 5 minutes 1f the specimen
does not sink into waler the specimen is picked up and left for 1 minute on
polyethylene [ilm sheel, then the amount of absorbed water is measured. The
volume of absorbed walter is divided by volume of the specimen.

Water holding rate :
After the measurement of waler absorplion rale, 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 lem® 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
direclion. The resistance for insertling [rom the starting to the end is measured.
Further, judged by easy inserting using gerbera.

Inserting ability to a parallel direction :
A baby's breathe 1s inserted inlo a [oam to the cross direction of pore lorming
direction. The resistance for inserting from the starting to the end is measured.
Further, judged by easy inserting using gerbera.

Waler holding rate ol 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 into a foam and leave
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5. The hard type pol yi socyanurate foam having open-cell for a supporter to
fix and suppox-t a plant of claim1, wherein the polyoxyal kyl ene po yﬁ”’u@pﬁe
end of a polysil oxanepol yoxyal | cyl ene copolyner is capped with at el'a
menber selected froma group consisting of an al koxy group of car bon nunber
1 to 4, an aliphatic acyloxy group and an acetoxy group. 6. The hard type
pol yi socyanur ate foam havi ng open-cell for a supporter to fix and support a
plant of claim1l or claim4, wherein a neutral emulsifier is an esterified

compound ;0fia RohYia¥ ¥k kil eNGRO YDoubWallred AL hHld o54aaE ur¢e alc.roehmtdtrwl eni ¢
aci d, I|n§Ie| acid, stearol acid or lauric acid. 7. "Ire hnrcl i.ylre

trol yi sodyasfuiarers f oam havi ng open-cell for a supporter i:o fix and
support a pi Setbdiddg glogiing abidity ¢l ai m 4, wherei n a neut raI emul sifier is an

terifi [ id d. of | d,
C e £ ) 5 SRR PR L LR Bl g,
acid. ' rowilnel at,droydeofpdhyi By)aytydtmmhrrﬁud}mmndmawmmpgrabdeyIand or ~
supporter sy?er%b%p&ﬂ?lhseqﬁg ,tlteéllplrﬁ{]sﬁ‘ of claiml, cl~rim9 or claimgG
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summarwed 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 {oam 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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summarized in Table 4.
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Table 4
Maierial/experimental No. | C. Exp.1 C.Exp.2 [CExp3 C.Exp.4
recipe Polyol-2 100 100 100 100
11,0 60 9.0 4.0 90
Polycat 46 0.8 0.8 0.5 06
Polycal 42 18 18 13 1.4
Si. as foam stabilizer-5 30 3.0 30 3.0
fonet. DO-600 0 0 0 50
Newcall 2718 0 0 20 10
CaCOQ, 20 20 20 20
Coronale 1110 360 3560 3560 360
physical | Speatfic gravily (g/cm?) 0.032 0.024 0024
property | appearance defoamed | defoamd good good
10% compressive hardness 0.89 (.89 0.60
40% compressive hardness 0.93 091 0.68
open-cell ratio (%) 68.1 59.6 72 2
waler adsorption speed 120 min 105 min | sec
water sinking speed 2mm sank 2mm sank | 3mm sank
in 5 min in 5 min in 5 min
1,0 absorption rate V/V 0.07 0.05 0.10
[1,0 holding rate V/V =0 003 0.03
inserting ability (C*) good good good
inserting ability (P**) good good good
11,0 hold rate of plant not good nol. good not. good

C. Exp.:

unit of compressive hardness is (kgf/fem?)

* cross direction

Comparative Example

**narallel direction

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

is not so high. In these cases, 1t 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 neulral emulsifier is not used, the
conslant 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 waler absorption rate is

very slow. Thal 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 1s very difficult.
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neutral emulsilier even il an anionic emulsifier is used.

The open-cell proportion of the foam of Comparative Example 4 is low,
however the water absorption speed of it is very high. This foam is lower open-cell
proportion, which is caused by lack of amount of use of a neutral emulsifier which
does not have an aclivated hydrogen and an anionic emulsifier.

Thus, for the preparation of high open-cell proportion and quicker waler
absorption speed foam, it is necessary to use polyol of high oxyethylene rate,
polysiloxane-polyoxialkylene copolymer whose end is capped by methoxy group
and neutral emulsifier. Further, the water absorption and waler holding ability
can be improved by the use of an ionic emulsifier together with.

lExample 6 to 11 will be illustrated. Results of Example 6 {o 11 are
summarized in Table 5 and 6.
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+10%w& () - @ TU $! 1098 ()-s" $! 1098 () -s! ($! 10%&' () - sX| Z~2zzzZ[\~ =!I I T! "y
10%\& ()- y 10%& ()- )10%& ()-3 10 10

10=S10% ()-11°. ' 110% ()-"\P\X\\]]" zX6~ =I1D M 109\ & ()-:$!1 M 10%\ & ()

- SM 10N & ()-:$lty 10%& ()- My 10%r& ()- !y 10%:& ()-
i i dndodptigdedd{\:111L, (L 100& () - 2&10%: () - 100 10\

1 109 -[TIV[ 3 TR L& 09
0}_ : ?1/%0 ()“ 10 . Lﬁ@o K };."@F'etjg h l?{ﬁ}\ Zliﬂfnz)p—%& 0%& ()
L, !1ocyz ('§-&gj akl | 2 L[ PE: ! 1 70 0 0
Polyol-6 0 0 100
1,0 17.5 11.5 115
Polycat 41 3.0 2.5 2.5
Si. as foam stabilizer-7 3.0 0 0
Si. as [oam stabilizer-8 0 6.0 0
Si. as foam stabilizer-9 0 0 6.0
lonet DO-G00 100 0 0
lonet DO-400 0 0 120
Neutral emulsifier-1 0 90 0
Newcall 2718 0 10 10
CaCOy 20 20 20
Irganox 1010 10 1.0 1.0
Papi-135 100 400 400)
physical specific gravity (g/em®) 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
waler adsorption speed 50 sec rapid 3 sec
water sinking speed 3min 45sec 13 sec 59 sec
H,O absorption rate VIV 0.94 0.98 0.95
I1,0 holding rate V/V 0.75 0.80 0.76
inserting ability (C*) good good good
inserting ability (P**) good good good
11,0 hold rate of plant good good good

unit of compressive hardness is (kgf/cm?)

* cross direction  **parallel direction
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Si. as foam stabilizer-11 0 6.0 0

Si. as foam stabilizer-12 0 0 6.0

Neutral emulsifier-2 90 0 0

Leo fat-110M 0 110 0

lonet DO-600 0 0 100

Newcall 2718 10 10 10

CaCO, 20 20 20

[rganox 1010 1.0 1.0 1.0

Papi-135 400 400 400

physical specific gravity (g/cem? 0.025 0.021 0.021]
property 10% compressive hardness 0.48 0.4 0.59

10% compressive hardness 0.49 0.57 060

open-cell ratio (%) 100 100 100

water adsorption speed rapid 1 sec 4 sec

waler 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 direcltion  **parallel direction

Silicone as foam stabilizer-7 :
Polysiloxane-polyalkylene copolymer, in chemical formula [1], m is 20 and n is 1,
oxyelylene in polyoxyalkylene 1s 80 wt% and others is oxypropylene, and
oxyalkylene end is methoxy group, molecular weight of polyoxyalkylene is 1300
Silicone as loam stabilizer-8 :
Polysiloxane-polyalkylene copolymer, in chemical formula [1], m is 20 and n is 1,
oxyelylene in polyoxyalkylene is 80 wt% and others is oxypropylene, and
oxyalkylene end is methoxy group, molecular weight of polyoxyalkylene is 1350
Silicone as foam stabihizer-9 :
Polysiloxane-polyalkylene copolymer, in chemical formula [1], m is 20 and n is 1,

oxyelylene in polyoxyalkylene is 60 wt% and others is oxypropylene, and
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Example 8
Polyisocyanurate {oam 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 {oam 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 ol starting malerials and characteristics of obtained foams are

summarized in Table 6.
Example 10

Polyisocyanurate foam 1s prepared by polyetherpolyol (polyol-2) of about

3000 molecular weight which is produced by random addition reaction of ethylene
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modified polyisocyanate of polymethylenepolyphenylenepolyisocyanate

4. The hard type polyisocyanurale foam having open-cell for a supporter to fix
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a neulral emulsifier is capped by compound which does not include an activated
hydrogen.

5. The hard type polyisocyanurate foam having open-cell for a supporter to fix and support

a plant of claim 1, wherein the polyoxyalkylene polyether end of a polysiloxane-
pdlyoxyalkylene copolymer is capped with at least one member selected from a group
consisting of an alkoxy group of carbon number 1 to 4, an aliphatic acyloxy group and an

acetoxy group.

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

lauric acid.

7. The hard type polyisocyanurate foam having open-cell for a supporter to fix
and support a plant of claim 1 or claim 4, wherein a neutral emulsifier is an esterified and

alkoxide compound of polyoxyalkylenepolyol 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 or claim 6, wherein 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 ol polyoxyalkylenepolyol whose proportion
of ethyleneoxide is bigger than 20.

33



