;e3eMJT Z 68 T Lt SPECI FI CATION METHOD FOR PRODUCI NG POLYOXYALKYLENE
POLYOL AND DERI VATI VES THEREOF Techni cal Field The present |nvent|

relates to a neth ‘ﬁm duci ng a pol yoxyal kyl ene pol on , wmmd
for producing mﬂ% Khereof such as a polyner-dispers

i socyanate gro ol ymer, pol yurethane and the |ike, by%&@plylng

t he above-descrlbed3®*%duct|on nmet hod. More particularly, the present
invention relates to a nethod for produci ng a pol yoxyal kyl ene pol yol in

whi ch a crude pol yoxyal kyl ene poPHeIFEGABIMEd by addition pol ynerization of
an epoxi de conpound to an active hydrogen conpound in the presence of a
cat al yst conposed of a conpound having a P=N bond is allowed to contact
with a solid acid having specific form and a nethod for producing

deri vat i MESHORheF@Rf PRORUC NG aP QLY QX EALKY BRIRE SROL Yol VAND 0RRICATHEN BS
group-ended prepol yner, flexible polyurethane foam pol yurethane resin and
the |i keTHEREOPpl yi ng t he above-descri bed producti on nethod. Background Art
Usual Iy, a pol yoxyal kyl ene pol yol is produced at industrial scale by

addi tion polynerization of an al kylene 1 oxi de to an active hydrogen
conpound in the presence of a potassium hydroxide ( hereinafter, referred
to as KOperngatahystiergThat is, a KOH catal yst and an active hydrogen
conmpound are dehydrated by heating under reduced pressure to prepare a

pol ymeri zat i onpidligreeiit (La%a%ibwrréﬁafeegft@% ﬁl@tthtSﬁ BYErREsdu eorgound)

then, the polynerization initiator is reacted wt
a polyoxyalkylene polyol, and a method for producing
derivatives thereof such as a polymer-dispersed polyol,
isocyanate group-ended prepolymer, polyurethane and the like,
by applying the above-described production method. More
particularly, the present invention relates to a method for
producing a polyoxyalkylene polyol in which a crude
polyoxyalkylene polyol obtained by addition polymerization of
an epoxide compound to an active hydrogen compound in the
presence of a catalyst composed of a compound having a P=N bond
is allowed to contact with a solid acid having specific form,
and a method for producing derivatives thereof such as a
polymer-dispersed polyol, isocyanate group-ended prepolymer,
flexible polyurethane foam, polyurethane resin and the like,

by applying the above-described production method.

Background Art
Usually, a polyoxyalkylene polyol 1is produced at

industrial scale by addition polymerization of an alkylene



an al kyl ene oxi de bei ng supplied continuously until desired nol ecul ar

wei ght is obtained under conditions of a reaction tenperature of 105 to
150C and a nmaxi numreaction pressure of 490 to 588 kPa to give a crude

pol yoxyal kyl ene pol yol. Then, potassiumin the crude pol yoxyal kyl ene pol yol
I's neutralized wwth an acid such as an inorganic acid and the |ike,
dehydrated and dried to precipitate a potassiumsalt which is subjected to
a purification process such as filtration and the like, giving a

pol yoxyabkihen&opa@ny dct Hmdvedrogen i solkpowndt hat thien priesedase off addi tion
pol ynmeri zati on of propylene oxide which is nost widely used as an al kyl ene
oxi de, apotasshiumdwdupaidelfbharaiaaftiegr, mgfeatrdédieorad Kol) aatadysits

by- produced together with an increase in the nol ecul ar wei ght of a

pol yoxyafrkgktene ,pal XoH. chlgaay by, ah@eanvaetivarhy@r gfén of orfip oD A re
corresponds to the total unsaturation degree (hereinafter, referred to as

C=C ) of gahpara®edaldey | edet 1 yohder Sreagceli preseadle Ras prdpuws 4ol ecul ar
wei ght as conpared with that of a pol yoxyal kyl ene pol yol produced in the

nai n reagbil9eriRe tIRNODh1 €T BEHE Dot assTiudiNedl € dF Ay alcha vieDh PErd gén Vi ght
di stribution of the polyoxyal kyl ene pol yol and reduces the average

functi ongbibbuner 6hEHE tHe BEhYHESHBARE oheHh It PRESE NG rBY cYElRH £h
pol yoxyal kyl'ene pol yol having hi gh monool content gives undesirable results

ST o B8, SIRYTANE bLNCLEEY Supgaden coneu ol REy) BlavE T, O
of a molecular weight is obtained under conditions of a reaction
temperature of 105 to 150°C and a maximum reaction pressure
of 490 to 588 kPa to give a crude polyoxyalkylene polyol. Then,
potassium in the crude polyoxyalkylene polyol is neutralized
with an acid such as an inorganic acid and the like, dehydrated
and dried to precipitate a potassium salt which is subjected
to a purification process such as filtration and the like,
giving a polyoxyalkylene polyol.

However, it is known that, in the case of addition
polymerization of propylene oxide which is most widely used
as an alkylene oxide, a monool having an unsaturated group at
the molecular end is by-produced together with an increase in
the molecular weight of a polyoxyalkylene polyol.

Usually, the molecular weight of a monool corresponds
to the total unsaturation degree (hereinafter, referred to as
C=C) of a polyoxyalkylene polyol. Since this monool has a lower
molecular welght as compared with that of a polyoxyalkylene

polyol produced in the main reaction, the monool enlarges



physical state of the resin, that is, foamor elastoner. Therefore, there
have been conducted various studies to inhibit by-product the nonool and to
i nprove productivity of a pol yoxyal kyl ene polyol . For exanple, USP 3 , 829
, 505 and USP 4,472,560 suggest a nmethod in which a double netal cyanide
conplex (hereinafter, referred to as DMC) is used as a catal yst for

propyl ene oxi de addition polynerization. DMC manifests excellent property
as a polynerization catal yst of propylene oxi de. However, when DMC is used
as a catsigsifimantinyltthe owiléscularadueiobh- pdigteibubions oh dhleyl ene
oxide, it is necessary to once deactivate DMC by reaction with an oxidi zer
such as polhpexyahkplenagpodyojeanda qgbices dhe asvdfage €unacitd omad ittlye | i ke, to
separate catal yst residue froma polyol, and further to conduct addition
pol yner i zieétr@flopé , et Ayl poeyoxedRatai ngestinal kbthifedet ay hydrioxy de such as
KOH, an al kaline netal al koxide and the like ( USP 5, 235 ( 114 ) (

| eadi ng pO1EERPALRAL 8fle ORI IAIdI0NEavdaganessh Labdooherncdiat et Riikidscat i on
(JP-A) No. 3 Hei - 7- 278289 di scl oses a pol yoxyal kyl ene pol yol having a

hydr oxyl uy@és€rabee eirkahlies, AlUH exsabad idcrddde ofn 1Aykeedasiy K@V g, a
nonool maxi num content of 15 nbl % and further, a head-to-tai

(herei nafiefeast My KXPESESSI @S ThWdr dog 'EdBingsebESE)éi‘t&Y e to
propyl ene oxi de addition polymerization of 96% obtained by using cesium

oo CEnSpdabiesh nggeBpSpheL ! anfl TG ME KRR I K2 42
physical state of the resin, that is, foam or elastomer.
Therefore, there have been conducted various studies to
inhibit by-product the monool and to improve productivity of
a polyoxyalkylene polyol. For example, USP 3,829,505 and USP
4,472,560 suggest a method in which a double metal cyanide
complex (hereinafter, referred to as DMC) is used as a catalyst
for propylene oxide addition polymerization. DMC manifests
excellent property as a polymerization catalyst of propylene
oxide. However, when DMC is used as a catalyst and ethylene
oxide is addition-polymerized as an alkylene oxide, it is
necessary to once deactivate DMC by reaction with an oxidizer
such as a gas containing oxygen, a peroxide, sulfuric acid and
the like, to separate catalyst residue from a polyol, and
further to conduct addition polymerization of ethylene oxide
using an alkaline metal hydroxide such as KOH, an alkaline metal
alkoxide and the like (USP 5,235,114), leading to complicated

operations.

Japanese Laid-Open Patent Publication (JP-A) No.



nmonool content is reduced and gives a flexible polyurethane foam having an
excel l ent nmechanical quality, and excellent properties . However, it
requires a fairly long reaction time to produce, for exanple, a

pol yoxyal kyl ene pol yol of high nol ecul ar wei ght having an OHV of 15 ng
KOH g and a | ow nonool content of 15 nol % or | ess using cesium hydroxi de as
a catalyst , therefore, when productivity of the polyol is taken into
consideration, this catalyst is not necessarily satisfactory. On the other
hand, asHeicat2V§2389 fddrsqlromehsciangpalpokyalkallienkee o iyodly ohaebngaiani ng no
nmetal , phosphazene conpounds have been suggested (EP 0763555, WMacronol .
Rapi d ComypdinoxyYovaldd, (pgre ilnkiF tex 1 4hb A tavdd a8hOHYN0DbE Byngo ,35V0l . 107,
pp. 331 to 340, 1996). Wen these phosphazene conpounds are used as a

cat al ystmg okORy §dU& | @n 8o POy kydreten Pad /0I5 rdMANtaEE Fudidiedi n t hat
productivity of the pol yoxyal kyl ene pol yol increases steeply in addition to

| ow by- pgodegsL £8-£akho (AkraifRReek, e%lifply4 explB8sREe:dNy TV Yy s have
suggest ed a pol yoxyal kyl ene pol yol in whic C:g content is low, H T bond

sel ecti vipi ¥1mamhi 91204 1418y Ol a0 Wepgbbybae" | BRiWEN Yadh iy ol which
Is a main reaction conponent is sharp using as a catal yst a novel

phosphazﬁgimggggwgq, 0Bk 2 orﬁtail‘?fédf By Héfﬂﬂgcéé‘giﬁ:ﬁiryégé%fd‘é/ gy ene

pol yol ih a patent application relating-to ernation ublication WO

28 SR AIAERCHEN i8S RN borpBt B g
pol yol i[S)olyoxyalkylene polyol which has low viscosity even i1f the
monool content is reduced and gives a flexible polyurethane
foam having an excellent mechanical quality, and excellent
properties. However, it requires a fairly long reaction time
to produce, for example, a polyoxyalkylene polyol of high
molecular weight having an OHV of 15 mg KOH/g and a low monool
content of 15 mol% or less using cesium hydroxide as a catalyst,
therefore, when productivity of the polyol is taken into
consideration, this catalyst is not necessarily satisfactory.

On the other hand, as a catalyst for producing a
polyoxyalkylene polyol containing no metal, phosphazene
compounds have been suggested (EP 0763555, Macromol. Rapid
Commun., Vol. 17, pp. 143 to 148, 1996 and Macromol. Symp.,
Vol. 107, pp. 331 to 340, 1996). When these phosphazene
compounds are used as a catalyst for producing a
polyoxyalkylene polyol, advantages wherein that productivity
of the polyoxyalkylene polyol increases steeply in addition

to low by-production ratio of a monool exist.



conduct ed usi ng propyl ene oxide as a nononer, there are advantages in that
the by-production ratio of a nonool is |low and the productivity of a

pol yoxyal kyl ene pol yol increases steeply. On the other hand, phosphine

oxi de conpounds are publicly known in addition to phosphazene conpounds and
phosphazeni um conpounds ( Journal of General Chemi stry of the USSR, Vol

55, p. 1453 (1985)). Inthis literature, a nethod for producing a
phosphi ne oxi de conpound, and a reaction exanple using nethyl iodide are
descri bed. HoWeepreskeateingentonssbave useggegbedianpolyexylalkylleasephi ne

oxi de conpound as a catalyst for producing a polyol. The present inventors

have suggebyell fn netiheld ¢oC arntdyt Nos ol ©F Udb- T alonaX walledtard t3oliwol
produced by using a phosphazeni um conpound as a catalyst in the

above- degLgh hath pate fio 1 1A edghiebak it REbL@1bAt 6F Natgcaiall Rmaldrcat i on WO
5 98/ 54241 (EP 0916686Al1) (nethods a to h on page 11, line 21 to page 12,

line 17);s Themdeh Nosa @t i dn t domponkn € | LAtIDrPRIdNAY a5 & RteAlysanta Met hod
for purifying a polyol which can control the catalyst-renaining anount to

150 ppm R§vé £S5h W YEL Sk BoRip AR dBChHa 4RiehodHo A AR nd raReci fic
amounts . The nmethod f is a nmethod in which an organic sol vent inactive

of the HETHECRYEIAREeRS BRAIE 1 AP ol PR oAt ley SR S ever
ingut :‘gf fxzxgﬁegnggf%gg %e%%?%tf@ﬁ Yo/ Bls /5% 2743MRKB 0 P E96 AT AdRRLPENT af ter
phosphazenium compound 1s used as a catalyst for producing a
polyoxyalkylene polyol, even if production of a polyol is
conducted using propylene oxide as a monomer, there are
advantages in that the by-production ratio of a monool is low
and the productivity of a polyoxyvalkylene polyol increases
steeply.
On the other hand, phosphine oxide compounds are publicly
known in addition to phosphazene compounds and phosphazenium
compounds (Journal of General Chemistry of the USSR, Vol. 55,
p. 1453 (1985)). In this literature, a method for producing
a phosphine oxide compound, and a reaction example using methyl
iodide are described. However, there is no disclosure regarding
use of a phosphine oxide compound as a catalyst for producing
a polyol.
The present inventors have suggested a method for
purifying a crude polyoxyalkylene polyol produced by using a
phosphazenium compound as a catalyst in the above-described

patent application relating to International Publication WO



an acid as pre-treatnment, and the process is slightly longer. In both of
the nmethods g and h which are other nethods using no adsorbent, water or an
organic solvent in large amounts is used. Therefore, after the purification
treatment, there is required a process for renpoving water or an organic
solvent from a pol yoxyal kyl ene pol yol. Dependi ng on the nol ecul ar structure
of a pol yoxyal kyl ene polyol, the yield of a polyol may sonetines decrease
since a part of the polyol is dissolved in water due to contact operation
with a | a8¢gB42AdubEP 0F9 e 86A1 e diodhessonbidmdmgendludéinel Dhgar

process, and is not necessarily satisfactory. As described above (

conpoundpafgavinag adiReNlbDpndThechetisod ¢ hixs ptaizee parciohiprainichn pledtddhzeni um
conpound and the like, are extrenely useful as a catalyst for producing a

pol yoxyal k\dreegcpaliyalt mevhd@ rotCeht Ay ipg Ppolyes whitth aanlavmtrol C=C
content, high HT bond selectivity and sharp nol ecul ar wei ght distribution

of a pol yab &t &iyéE- PeBiRih§HMIUHE GRRE0EHBm olhee8E0he syl pidne desired
a method for purifying in a sinpler process a pol yoxyal kyl ene pol yol

producedobyartacR@ , et &P AR H856FHOLE 1G05PENE 1 8SanfofiAl! ¥Rk -mdthod es of
t he above-descri bed problens, the object of the present invention is to

Presr; : ﬁ?ni‘ TERNRdeHod 1R RHYEH G érBQJ\Y?Md@Hte!ﬂﬁaQthfQ'in’éﬂ ?*‘p&ffbi enove a
g catal yst conpound efficiently by a sinple manner from™a crude
pol yoxyal kv £08 f9i¢ler A sPe@F120ah8lnE YA HY nfldhodak!, VER B €of

of the methods e and £, an adsorbent in specific amounts is
used. However, in these methods, a remaining catalyst is
removed using an adsorbent after neutralization treatment with
an acid as pre-treatment, and the process is slightly longer.

In both of the methods g and h which are other methods
using no adsorbent, water or an organic solvent in large amounts
is used. Therefore, after the purification treatment, there
is required a process for removing water or an organic solvent
from a polyoxyalkylene polyol. Depending on the molecular
structure of a polyoxyalkylene polyol, the yield of a polyol
may sometimes decrease since a part of the polyol is dissolved
in water due to contact operation with a large amount of water.
Any of these methods include a longer process, and is not
necessarily satisfactory.

As described above, compounds having a P=N bond such as
a phosphazene compound, phosphazenium compound and the like,
are extremely useful as a catalyst for producing a

polyoxyalkylene polyol having excellent properties such as low



DI SCLOSURE OF THE | NVENTI ON The present inventors have intensively

i nvestigated solving the above-described problens , and as a result ( found
t hat a pol yoxyal kyl ene pol yol having a | ow catal yst-renai ni ng anount is
obt ai ned by producing a crude pol yoxyal kyl ene pol yol by addition

pol ynmeri zati on of an epoxi de conpound to an active hydrogen conpound using
as a catal yst a conpound having a P=N bond, and further, purifying the
resul ting crude pol yoxyal kyl ene polyol using a solid acid (adsorbent)
havi ng s@eCi Epoténtm hagl HeRpbenddseflecpisdid¢yt andy emarpn molsemeilar t he
first aspect of the present invention is a nethod for producing a

pol yoxyakw&ygkhe disttydbuthenciof aa cpoligopomhdxshal g/l @nmapal y@ladtsigw oduced
by addition pol ynerization 7 of an epoxi de conpound to an active hydrogen

conpoundcopbfens . aritet et oi5é , aheE oL dedibvéd G mePrdAbOE puligyiddre crude
pol yoxyal kyl ene polyol is allowed to contact with a solid acid having a

speci fi cify Eamplargrdfe 4P ﬁaya%lrﬁ/ﬁrﬁwgowoa\fﬁromﬁéuﬁw uligrget er of

40 to 100 ~1 to control the catal yst-renmaining anount in the

pol yoxyat Kyl gBevROa¥eLriBed58oRBBUARG h§$§-c5&6ig§%b|e enbodi nents of the
first invention include the above-described nethod for producing a

Pol yoxyal k| enf RleOlor! BrBna6Byl-debBrdBod BYoUELAL! e Wl flct el | oved

to coexi st based on the crude polyoxya ene poly the cru

pol yoxya I y. i { C i i | O t he

above- degiérgi gggsﬁg% h%ljavé%?ﬂf# gi\é*ﬁ%ng’r%@%?%y%x%fﬁ?ﬁeﬁ% p‘gll. %%nn@ ich

after thSoi&%Q@alkylene polyol which can remove a remalning catalyst
compound efficiently by a simple manner from a crude

polyoxyalkylene polyol, and a method for producing derivatives

thereof.

DISCLOSURE OF THE INVENTION

The present inventors have intensively investigated
solving the above-described problems, and as a result, found
that a polyoxyalkylene polyol having a low catalyst-remaining
amount is obtained by producing a crude polyoxyalkylene polyol
by addition polymerization of an epoxide compound to an active
hydrogen compound using as a catalyst a compound having a P=N
bond, and further, purifying the resulting crude
polyoxyalkylene polyol using a solid acid (adsorbent) having
specific form, and completed the present invention.

Namely, the first aspect of the present invention is a
method for producing a polyoxyalkylene polyol wherein a crude

polyoxyalkylene polyol is produced by addition polymerization



pol yoxyal kyl ene polyol is allowed to contact wwth a solid acid, the solid
acid is separated fromthe pol yoxyal kyl ene polyol , then, at |east one acid
selected frominorganic acids and organic acids is added in an anmount of 1
to 25 ppm based on the pol yoxyal kyl ene pol yol. The tenperature when the
crude pol yoxyal kyl ene polyol is allowed to contact with a solid acid is
preferably from50 to 150C. Further, the catal yst-renai ning anount in the
purified pol yoxyal kyl ene polyol is preferably controlled to 90 ppm or |ess.
As t he sofi anaepaoxide t hempdroned- the san | dxetdi e risgdrogeantcanpowahpesing net al
oxides are listed which are prepared fromdifferent oxides including
silicon axi decabalest oxi dempSundthavivigina &Nehored Unthenn cttied&rutig coni um
oxi de, magnesi um oxi de, cal ci um oxi de and zi nc oxide. Specifically, at

| east ongotpsRPaik9lEREPoDYdTasi s1lowé@dtssebathed wiOmaakoriawnisd | i cate,
magnesium silicate, zirconiumsilicate, titaniumsilicate, calcium

silicatepagifg as's%ée@*ffc AMHIEYBAIAL £50 RODEHO WY BY A 8n Ald2Eyd um
bor at e, titani um bor at e, al um num zi rconate and magnesi um zi rconat e. Am)ng

them al Pg&-@%‘iéﬁéé&ﬁb‘% 4 5BEN 9% 4 'c:gﬂ%%laf‘ﬂe "Bttt S L0 1 Y ©

preferab As the conmpound having a P=N bond, at |east one conpound is

i sted sghsahedshr eLPRATHRATENLYTLAATRAYYAS. +BNISENLRR B desgompounds and

phosphazene conpoun m conpound, “conmpounds represent ed
_ _ nmp nmp p
by the chem Ca}tréf)éfggfe (é'rﬁbodiments of the first invention include

the above-described method for producing a polyoxyalkylene
polyol in which 0.1 to 10 % by weight of water is allowed to
coexist based on the crude polyoxyalkylene polyol when the
crude polyoxyalkylene polyol is allowed to contact with a solid
acid, and the above-described method for producing a
polyoxyalkylene polyol in which after the crude
polyoxyalkylene polyol is allowed to contact with a solid acid,
the so0lid acid is separated from the polyoxyvalkylene polyol,
then, at least one acid selected from inorganic acids and
organic acids is added in an amount of 1 to 25 ppm based on
the polyoxyalkylene polyol. The temperature when the crude
polyoxyalkylene polyol is allowed to contact with a solid acid
is preferably from 50 to 150°C. Further, the catalyst-remaining
amount in the purified polyoxyalkylene polyol is preferably
controlled to 90 ppm or less.

As the solid acid in the above-described first invention,
composite metal oxides are listed which are prepared from

different oxides including silicon oxide, boron oxide,



CF1] 9 N RzR2N ---- P- NRZ IR~ TN ~IRZI~'d IRR~," --~P= ~ ~ - P --~
=P ~- NRZI~ IRRVIN NRZRZN - P -- NRZ~-bN RZ vy ... [wherein, a, b, c

nd d each represents a positive integer fromO to 3, however) a, b, ¢ and
d are not sinmultaneously 0. Rs are the sane or different and represent a
hydr ocarbon group having 1 to 10 carbon atonms , and in some cases , two Rs
on the sane nitrogen atom nmay bond to each other to forma ring structure.
Q represents a hydroxy ani on, al koxy anion, aryl oxy anion or carboxy

ani on.] &itahismedxide,t hdupliogphioxddexi dd reomicumdxicipoagie sispe esent ed
by the chemi cal fornmula (2) [CF2] 10 N R2 RZNNP-NRZ N R2 N RzN -P=N-P=0
X(H20) ~oxide( 2a)lchui?oii&ENaid NREndN d¥ideheSmpeai £ Rsahlye, tdite lssnet or
different and represent a hydrocarbon group having 1 to 10 carbon atons |,
and x rephnesedhposhieeanetal okidat dis QatdIdeklidtted! Brod dMindinumti 0 and
is

[
N
a

silicate, magnesium silicate, zirconium silicate, titanium
silicate, calcium silicate, zinc silicate, aluminum borate,
magnesium borate, zirconium borate, titanium borate, aluminum
zirconate and magnesium zirconate. Among them, aluminum
silicate, magnesium silicate and mixtures thereof are
preferable.

As the compound having a P=N bond, at least one compound
is listed selected from phosphazenium compounds, phosphine
oxide compounds and phosphazene compounds.

As the phosphazenium compound, compounds represented by
the chemical formula (1)

[CF1]



fromO to 5.] are listed. As the phosphazene conmpound, conpounds
represented by the chemcal formula (3) (CF3] 11 Ql DNDDEP N~P-f N
P~DI ~~ 1 DNDI1 | DP-DD (wherein, 1, mand n each represents a
positive integer fromO to 3. Ds are the sane or different and represent a
hydr ocarbon group having 1 to 20 carbon atonms , al koxy group , phenoxy
group , thiophenol residual group, nono-substituted am no group,

di -substituted am no group, or a 5 to 6-nmenbered cyclic am no group. Q
represents a hydrocarbon group having 1 to 20 carbon atons. Further) two Ds
on the same phosphorus atomor different two phesphorus atons nmay bond to
each other ahd D and Q may bonfNRg each other to fformring structures,
respectively}] are listed. As tjhe above-descri bedy nmet hod for produ0|ng a
crude pol yoxyal kyl ene polyo re js a nethod ijn which an epoxi de
conmpound i s addition-pol +2 d—t zactive hydrogen conpound in the
presence of 1x10-4 to 5x10-1 of a catalyst based on 1 nol of the active
hydr ogen cogiound u condltl ns 12 \ggéa reaction tenperature of 15 to
130C and a maxi mum e%tlon pr. ure of kPa of |ess. Regarding
properties of a pol yoxyal kyl en dolyol

RNA{P=N)-P{ N= P}NRZ Q.. (1)

|
R,N N NRz

[wherein, a, b, c and d each represents a positive integer from
0 to 3, however, a, b, ¢ and d are not simultaneously 0. Rs
are the same or different and represent a hydrocarbon group
having 1 to 10 carbon atoms, and in some cases, two Rs on the
same nitrogen atom may bond to each other to form a ring
structure. Q represents a hydroxy anion, alkoxy anion, aryloxy
anion or carboxy anion.]
are listed.

As the phosphine oxide compound, compounds represented
by the chemical formula (2)

[CF2]

10



produced by the nethod of the present invention, a hydroxyl value is from2
to 200 ng KOH g, a total unsaturation degree is 0.07 neq./g or less, and a
head-to-tail bond selectivity of an oxypropylene group in a pol yoxyal kyl ene
pol yol by propyl ene oxide addition polynerization is 95 nol%or nore. In
addition to these properties, it is preferable that the content of an
oxypropylene group is at |east 50 % by weight. Further, it is preferable
that a hydroxyl value is from9 to 120 ngy KOH g, a total unsaturation
degree is 0.05 neq./g or less, a head-to-tail bond selectivity is 96 nol %
or nore, and the remaining anD nt of a catal yst conposed of a conpound
having a P=N bond is 90 ppmo Dss The second invention is a nethod for
produci ng a polyner-dlspersed o§¥ wherein a polyner particle is

di spersed in a polyol, ike gdlyoxyalkylene pol yol is produced by the
above-descri bed productlon ne o then, 5 to 86 parts by weight of an

et hyl eni cal | y- unsat ur at\ed 2nDn |s polynerized in 100 parts by weight of
t he above-descri bed poI at a %ﬁnperat rom40 to 200& in the presence
of a radical poI tor td Yol the ‘concétration of a

pol yner particle to 5 6096 wei ght . The ethyl eni cal | y-unsat ur at ed
nononmer i s preferably R-l2eas one 13 nononer sel ected from
acrylonitrile, styrene, jhlqﬁ nd nmet hyl methacrylate. The third
invention is a method f 2 Ci éﬁ an i socyanate group-ended prepol yner
wherein a polyol and a polyls?&ﬁgnate are reacted, in which a

pol yoxyal kyl ene pol yol 2

[wherein, Rs are the same or different and represent a
hydrocarbon group having 1 to 10 carbon atoms, and x represents
the amount of water contained in terms of molar ratio and is
from 0 to 5.]
are listed.

As the phosphazene compound, compounds represented by
the chemical formula (3)

[CF3]

11



i s produced by the above-described production nmethod, then, a
pol yi socyanate is reacted with the resulting pol yoxyal kyl ene polyol at a
tenperature from50 to 120C so as to obtain an isocyanate index of 1.3 to
10, to obtain an isocyanate group-ended prepol ynmer having an isocyanate
group content (NCO¥% of 0.3 to 30% by weight and a heat-to-tail bond
selectivity of a main chain in the prepolynmer of 95 nol%or nore. It is
preferable that the content of a free isocyanate conpound in the resulting
polynmer is 1 % by Weight or less. The fourth invention is a nethod for
produci ng an i socyanate grou@}ended prepol yner wherein a polyol and a
pol yi socyanate are reacted, iih which a pol yner-dispersed polyol is produced
by the above-described production nethod, then, a polyisocyanate is reacted
with the resulting[bolyrrer-deersed pb) yol at a tenperature from50 to
120C so as to obta”n an isoc§§nate index of 1.3 to 10, to obtain an
o]
| e

i socyanat e grqup-ended e r,havi an_j socyanate group content (NCO®
of 0.3 to 3owﬁﬁy‘§/\ygﬁﬁ% 'Eé B

t N FvEN is a nethod for producing a
pol yur et hane resi ,|in whi isocyaqa gr oup- ended *143) prepol yrmer is
produced by the ab e-descri?g met hody t hen, the resulting isocyanate
gr oup- ended pr epol r and a*thain exténder are reacted at a tenperature
from60 to 140C so as to obtdjn an isocyanate index of 0.6 to 1.5. The
sixth invention is a nequg_TmL_p[yducing a polyurethane resin, in which a
pol yoxyal kyl ene pol ynmer Ts ~

D

{wherein, 1, m and n each represents a positive integer from
0 to 3. Ds are the same or different and represent a hydrocarbon
group having 1 to 20 carbon atoms, alkoxy group, phenoxy group,
thiophenol residual group, mono-substituted amino group,
di-substituted amino group, or a 5 to 6-membered cyclic amino
group. Q represents a hydrocarbon group having 1 to 20 carbon
atoms. Further, two Ds on the same phosphorus atom or different
two phosphorus atoms may bond to each other and D and Q may
bond to each other to form ring structures, respectively.]
are listed.

As the above-described method for producing a crude
polyoxyalkylene polyol, there is a method in which an epoxide
compound is addition-polymerized to an active hydrogen
compound in the presence of 1x10™* to 5x10°! mol of a catalyst

based on 1 mol of the active hydrogen compound under conditions
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pr oduced
pol ymer

by the above-descri bed nethod, then, the resulting pol yoxy
and an isocyanate group-ended prepol ynmer are reacted at a

al kyl ene

tenperature from 10 to 50C so as to obtain an isocyanate index of 0.8 to

1.3. The
pol yur et
presence
pol yrer

cont ai ni

30% by wei ght is used.

seventh invention is a method for producing a flexible
hane foam wherein a polyol and a pol yi socyanate are reacted
of water, a catalyst and surfactant, in which a pol yoxyal k
i s produced by the above-described nethod, then, a polyol

88 4 a3t i;a@rﬁeglaieﬂadﬁbef@;@@%r@ﬁa I maR1AER Wea ¥ 1 oH
e eighth invention is a nethod for produci

in the
yl ene

| east
ng a

flexi bl eppek¥uret BangshoaPager e€e8sa pol yol and a pol yi socyanate are

react ed

pol yner -
pol yol ¢
| east 10
resi des

pr oduced
cat al yst
pol yol t
cat al yst
| ess. Th

In the presence of water, a catalyst and surfactant, in whi

di spergedh 0l ¥9! pfopOdieed iy the pbausefleagridird BIRRth

ontaining the Tesulting polyner-di spersed ‘polyol in an anou

?{%leig\é‘éhgﬁ& jtﬁe“ﬁ@‘ého&r:htSFle'ﬁé AEELd L] fm?én{{kin praegﬁ}%:]-d;/

a procedure | at a crude pol yoxyal kyl en

v e U8 A R KRR B P B iR M
Tpelarn nadatdufr Erobnetad BT Brokrkl usnd RSt
gfpua{r{fngi)irgqughgocjgruosljpngig %Oléglgg}tgaflzyigge prp% %g& by
propylene oxide addition polymerization is 95 mol% or more.
In addition to these properties, it 1is preferable that the
content of an oxypropylene group is at least 50 % by weight.
Further, it is preferable that a hydroxyl value is from 9 to
120 mg KOH/g, a total unsaturation degree is 0.05 meq./g or
less, a head-to-tail bond selectivity is 96 mol% or more, and
the remaining amount of a catalyst composed of a compound having
a P=N bond is 90 ppm or less.

The second invention 1is a method for producing a
polymer-dispersed polyol wherein a polymer particle is
dispersed in a polyol, in which a polyoxyalkylene polyol is
produced by the above-described production method, then, 5 to
86 parts by weight of an ethylenically-unsaturated monomer is
polymerized in 100 parts by weight of the above-described
polyol at a temperature from 40 to 200°C in the presence of
a radical ©polymerization initiator to <control the

concentration of a polymer particle to 5 to 60% by weight. The

ethylenically-unsaturated monomer is preferably at least one
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I nvention manifests | ower product loss in the purification process since
neutralization treatnment with an acid and the |like are not required and
consequently the process can be sinplified as conpared with a conventi onal
purification method using a solid acid ( adsorbent ) . Also, due to a | ower
remai ni ng anount of a catalyst, there is an advantage in that storage
stability of an isocyanate group-ended prepolyner which is a derivative of
a pol yoxyal kyl ene polyol is inproved. Further, properties of a pol yurethane
obt ai nedmbyoinbe perpotydefran acly@omritadllleenstyfeaer, dadgylamifie qarisent

I nvention, a pol yoxyal kyl ene pol yol of high purity can be produced easily
by a si npeenget hedhaegyilaitag no conplicated process. Further) by applying

t he nethod for producing a pol yoxyal kyl ene pol yol of the present invention,

there can be emsd | ¥nRredUERFeAtPOLY NES - A SREFIRSE R ObroASesNgnad:s _
group-ended prepol yner, flexible polyurethane foam and pol yurethane resin
Shi ch : : ' e ¢ b
o 1 ci ont Ty Sonrre) 15 o GBI bk SpoT Lhgt “hleksin! STpOLYE TRa can B

I ' ' =N bond,
apec, a1 PLviB0chanuTs 420 Mot “ahUbin B BRIDGUDELRGYLRS Ao lrd) o oo
formul ae, (1), LRLAUANSE hneARHo UL ALXLAGL LB EERULELBY FLUHS, PANGLYal ky! ene

'd acid a rc form erefore, a

pol yol with¥a“so navi ng speci _ _ _
pol yoxyalkyl Aes & 419 + &' s Sl HEE 1'th DY H% 01 QTS SO £l CaN De

polyol at a temperature from 50 to 120°C so as to obtain an

isocyanate index of 1.3 to 10, to obtain an isocyanate
group-ended prepolymer having an isocyanate group content
(NCO%) of 0.3 to 30% by weight and a heat-to-tail bond
selectivity of a main chain in the prepolymer of 95 mol% or
more. It is preferable that the content of a free isocyanate
compound in the resulting polymer is 1 % by weight or less.

The fourth invention is a method for producing an
isocyanate group-ended prepolymer wherein a polyol and a
polyisocyanate are reacted, in which a polymer-dispersed
polyol is produced by the above-described production method,
then, a polyisocyanate is reacted with the resulting
polymer-dispersed polyol at a temperature from 50 to 120°C so
as to obtain an isocyanate index of 1.3 to 10, to obtain an
isocyanate group-ended prepolymer having an isocyanate group
content (NCO%) of 0.3 to 30% by weight.

The £ifth invention 1s a method for producing a

polyurethane resin, 1in which an i1isocyanate group-ended

14



produced. By controlling the catal yst-remaining anount in a polyol to 150
ppm or |ess, the storage stability of an isocyanate group-ended prepol yner
obtai ned by reacting a polyol with a polyi socyanate conpound i ncreases.
Further, a pol yoxyal kyl ene pol yol obtained by the present invention has | ow
viscosity and has | ow nonool content due to increased H T bond selectivity.
A conposite netal cyanide conplex catalyst is known to act in producing a
pol yoxyal kyl ene pol yol having | ow C=C content. However, this catalyst

cannot Rrepskyner cohdraduasdddi tthenapevegmdeiseatibed oetbody| Ehenexi de.
Therefore, in addition-polynerization of ethylene oxide, changing to

anot her e atemilling deoymana ten o uporepidech pew podamte o ndper ghadn i s
required. On the other hand, a catalyst conposed of a conpound having a P=N
bond useasktdhddie gifeIBHctiadd @t aoienperatadensromnpbi tat 4o a0t aen
operation as described above. When a phosphi ne oxi de conmpound (PZO) is used
as a cattd ysitdin amnDegeEarpoe ntisdéravenoo a6 Pedl bomd, if the water content
in an active hydrogen conpound and catalyst is 600 ppmor |less in a process

for preparingThepokyfEhi zaiveartich t iiaf Ok fREtBo@O! oYy Ydoduwiagookyol ,
dehydration operation, de-salting operation and the |ike are not necessary.

Ther ef orgy 1 e PRACICEEYIAY h FHAGHY X VFOIYbLPL1IPPIYNE pBEYRESCEs A

pol ymer - di spersed pol yol produced by the nmethod of the present invention is

obt ai ned, Ky kSd RSt e HtRAI-dd¥brislid Mt vl Y PR KiHhene eRah¥ehghaving a
| ow cat al yst-remai'ni ng anount and | ow nonool content and having hrgh HT

bond sel oty ey TEEET b S1yhéx N2an O%all 5G85knaEANS GGG bhacRVen 1 f

t he pol cle concenttation I's ral se

prepolymer are reacted at a temperature from 10 to 50°C so as
to obtain an isocyanate index of 0.8 to 1.3.

The seventh invention is a method for producinga flexible
polyurethane foam wherein a polyol and a polyisocyanate are
reacted in the presence of water, a catalyst and surfactant,
in which a polyoxyalkylene polymer is produced by the
above-described method, then, a polyol containing the
resulting polyoxyalkylene polymer in an amount of at least 30%
by weight is used.

The eighth invention is a method for producing a flexible
polyurethane foam wherein a polyol and a polyisocyanate are
reacted in the presence of water, a catalyst and surfactant,
in which a polymer-dispersed polyol is produced by the
above-described method, then, a polyol containing the
resulting polymer-dispersed polyol in an amount of at least
10% by weight 1s used.

The characteristic of the present invention resides in
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can be produced a pol yner-di spersed polyol having | ow viscosity and havi ng
excel l ent dispersion stability of a particle as conpared with a
conventional product. An isocyanate group-ended prepol ynmer produced by the
met hod of the present invention is obtained by using a pol yoxyal kyl ene

pol yol having a | ow catal yst-renai ni ng anount and | ow nonool content and
havi ng high HT bond selectivity, therefore) it nmanifests excellent
abilities in mechanical property, and its exhibiting property and exterior
f or m eveh PO@cgANrgeln ARt éfcﬁgm@hkyé&nq Eogﬂéiti%i@}‘oﬂﬁéeﬂsocyanat e
group-ended prepolyner is also excellent in storage stability. Further, a
fl exi bl eaping asca batieliystira pewdaund Hayv irnga F&N bord h@thdod remeipisgent

i nvention provides excellent durability in conpression set, wet thernal
conpresscatakest riepeaemdvednpbessldiowias) | hheandesthktinge,crudeaddi tion to
excel l ent nol ding property. Therefore, the nethods for producing a

pol yoxy ap &y exea Py Yehe gull yo aid anteet kethod ©61ideagid® IR tingraenti on
are extrenely useful nethods for producing raw naterials in polyurethane

fields ssgdcibi@adiingtoaddetiyEthd cadalyateremainifhgahmognaieiha s, shoe
soles, elastoners and the like) surfactants, |ubricants, hydraulic fluids,

VENTI O e by Shonr b ent o Wi T be dosciThed i noaeiail bel ow

The purification method using a solid acid of the present
invention manifests lower product loss in the purification
process since neutralization treatment with an acid and the
like are not required and consequently the process can be
simplified as compared with a conventional purification method
using a solid acid (adsorbent). Also, due to a lower remaining
amount of a catalyst, there is an advantage in that storage
stability of an isocyanate group-ended prepolymer which is a
derivative of a polyoxyalkylene polyol is improved. Further,
properties of a polyurethane obtained by the prepolymer are
also excellent.

According to the present invention, a polyoxyalkylene
polyol of high purity can be produced easily by a simple method
requiring no complicated process. Further, by applying the
method for producing a polyoxyalkylene polyol of the present
invention, there can be easily produced a polymer-dispersed
polyol, isocyanate group-ended prepolymer, flexible
polyurethane foam and polyurethane resin which are derivatives

thereof.
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<Pr oducti on net hod of pol yoxyal kyl ene pol yol > A nethod for producing a

pol yoxyal kyl ene polyol of the present invention will be first described. In
t he nethod for producing a pol yoxyal kyl ene pol yol of the present invention,
a crude pol yoxyal kyl ene polyol is produced by addition polynerization of an
epoxi de conpound to an active hydrogen conpound using as a catal yst a
conmpound having a P=N bond, then, the resulting crude polyoxyal kyl ene
polyol is purified by contact with a solid acid having a specific form As
t he conpound RB®I n§a&ap¥Rtpsemadsdndas apovatal ¢gan fBe 19ffigigatiding a
crude pol yoxyal kyl ene polyol, there are |isted phosphazeni um conpounds,
phosphi r@mfdble:@rrpt&mdéwannpphogphakeﬁ%. cadmpomnrdsiucing h@ pksydeazeni um
conpound, conpounds represented by the above-described chemcal fornula (1)
or conpauidoxyplleskeniepdiydlhasingrasad ¢atalyst (ad compledind\hB¥Rnly -- P - N
RZ Il R~~t N~1RzZi "|~"dR2~ --~P=NyP~-~ N=P~--NRZI ~RZN N || VRZRzN- P- NRZ~bN

RZ - . .a.P=<) Honlder especdallly,Caasdnfoeadhréppessctiéd oy past tofvehient eger
fromO to 3) however, a, b, ¢ and d are not sinultaneously 0. Rs are the

same or ghdferdddcaised epraatala Fyahdgaebol gr otlirdeyh Ng 3l) t oak@ car bon
atons , and in sone cases , two Rs on the sanme nitrogen atom may bond to

each Otrﬁﬁriﬁyiﬂﬁfﬂﬁhrﬁéﬁhfﬂidgﬂdﬂﬁﬂe'bdﬁ?dﬂ&dﬂﬁ#ﬂ#ﬁé1bdlﬁoh wath and

represents the nunber 20
solid acid a having specific form. Therefore, a polyoxyalkylene
polyol of high quality having low impurity content can be
produced. By controlling the catalyst-remaining amount in a
polyol to 150 ppm or less, the storage stability of an
isocyanate group-ended prepolymer obtained by reacting a
polycl with a polyisocyanate compound increases. Further, a
polyoxyalkylene polyol obtained by the present invention has
low viscosity and has low monool content due to increased H-T
bond selectivity.

A composite metal cyanide complex catalyst is known to
act 1n producing a polyoxyalkylene polyol having low C=C
content. However, this catalyst cannot be used in conducting
addition-polymerization of ethylene oxide. Therefore, in
addition-polymerization of ethylene oxide, changing to
another catalyst is necessary and a complicated reaction
operation is required. On the other hand, a catalyst composed
of a compound having a P=N bond used in the present invention
required no complicated reaction operation as described above.

When a phosphine oxide compound (PZ0) is used as a catalyst
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of a phosphazenium cations, and Tr- represents an inorganic anion having a
valency of r.] are listed. Anong these conpounds , it is preferable that
the conpound is represented by the chemcal formula (1) are preferable.
Each of a, b, ¢ and d in a phosphazenium cation represented by the chem cal
formula ( 1) or the chemcal formula ( 4 ) in the present invention is a
positive integer fromO to 3. Herein, they are not sinmultaneously 0. An
integer fromO to 2 is preferable. Preferably they are represented by

conbi nat #@ang2campounds (haviing g) P=Noband, Hf the gater)cententoim an
irrespective of order of a, b, ¢ and d. More preferably they are

repr esendetiivg bydbpgeni compoundiang cgbalydt ils @) @pm Or dresD,i® 0, 1). Rs
in a phosphazeni um cation represented by the chemcal formula ( 1) or the
chem cal af poogless( £or) pnephripgeserpolymeaarizaoniar einiheisbore dordid f er ent
and represent a hydrocarbon atomhaving 1 to 10 carbon atons .

Speci fi cpblyoxiyhilkyRehe 3eilgeiled delopdadt pdut bpe@atadanatdes daldriarar bon
groups such as, for exanple, nmethyl, ethyl, n-propyl, isopropyl, allyl,

n-butyl, opeeabibyl ar®@rthdulyke areutrstyl nedepsaty!  TRepefoyle, ppNtyl,
2-met hyl - 1-butyl, isopentyl, tert-pentyl, 3nethyl-2-butyl, neopentyl,

n'hexy|1pﬂoﬁﬁbm1bizyp§@tﬁ|poi?@k?ﬁ@ﬁ?lprY§bQ Ayhincteh8BkY! , 3- heptyl,
1l-octyl, 2-octyl, 2-ethyl-1-hexyl, 1,1-dinmethyl-3,3-dinethylbutyl (tert 21

octyl), nonyl %f;%l'ym@ie'awspé-rhféhu;%&lyéfdec@ﬁ?yh?é heltnodr 88ahd et hyl

and the |iKke. them aliphatic hydrocarbons having 1 to 10 carbon atoms
ruch o2, FReBNhc PO 1OnPIPRtkp hoePORband d slMHlort Sk ORI
T b e O 4 TRl DRI T LIRIER G A e blasapaen o
e e By, A =3By A S PUARERRT Ay RUR2 1 2y R e
con a1 1! LG Uik 00Re ek PLEIRLENLdy SIPIBLES M S <ney
substitugbgg %&t@hgnpgig%grgégggigfghcéﬁc&ﬁ%PXLiogt{g”réHgLéf“%here

can be produced a polymer-dispersed polyol having low viscosity

and having excellent dispersion stability of a particle as

compared with a conventional product.

An isocyanate group-ended prepolymer produced by the

method of the present invention is obtained by using a

polyoxyalkylene polyol having a low catalyst-remaining amount

and low monool content and having high H-~T bond selectivity,

therefore, it manifests excellent abilities in mechanical

property, and its exhibiting property and exterior form even

in a wide range of polyurethane uses. In addition, the

isocyanate group-ended prepolymer is also excellent in storage

stability.

Further, a flexible polyurethane foam produced by the
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li ke on the main chain are exanpl es. Tetranethyl ene or the pentanethyl ene
group is nore preferable. All or a part of possible nitrogen atons in a
phosphazeni um cati on may form such ring structures. Tr- in the chem cal
formula ( 4 ) represents an inorganic anion having a valency of r. r is an
integer from1 through 3. Exanples of such an inorganic anion include boric
acid, tetrafluoric acid, hydrocyanic acid, thiocyanic acid; hydrohal ogenic
acid such as hydrofluoric acid, hydrochloric acid, hydrobrom c acid or the
| i ke; nimethod@fdtheupresert daiventiiassproviidegcexce bierbismab iddity,

hexaf | uor ophosphoric acid, 22 car boni c acid, hexafl uoroantinonic acid,
hexaf | uoitwmt hampiresisdoacis®t .pereth| tiéxmaki dompdeshtohi ket , Axepeatiator gani ¢
anion, there are also HS04- and HCO03-. These inorgani c ani ons can be
exchangecdompteasignbyeahingnaadcithngdikeactinoaddAndog ttoe sxdeidreyeni C

ani ons, anions of inorganic acids such as boric acid, tetrafluoroboric

aci d, hyﬁémhﬁhgggﬁbpeﬂeyd phosphoric acid, hexafl uorophosphoric acid,
perchlorlc acid and the like are nore preferable Chrorine anion is

preferabl e stifHerdiifife a thitonRkASERI BOY CORPALE LN § &P PRI IRY iR cheni cal

formula (4) is used as a catalyst, it is necessary to previously prepare a
salt of ﬁBlﬁbKaéhdi\Qa RiAlvativd kilerd@eakt BhaehRésont ahwvr £ 1éh el ogen

conpound e preparation nethod of this salt nay be a conventionally known
method. AgtiBRe3d! tusfe @ AbkabhBe fB3 abroaushiksg! vy eAatBriBL8! ©f an

polyurethane fields such as paints, adhesives, floor materials,
sealing materials, shoe soles, elastomers and the 1like,
surfactants, lubricants, hydraulic £fluids, and sanitary

products, and the like.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be described in detail below.
<Production method of polyoxyalkylene polyol>

A method for producing a polyoxyalkylene polyol of the
present invention will be first described.

In the method for producing a polyoxyalkylene polyol of
the present 1nvention, a crude polyoxyalkylene polyol is
produced by addition polymerization of an epoxide compound to
an active hydrogen compound using as a catalyst a compound
having a P=N bond, then, the resulting crude polyoxyalkylene
polyol is purified by contact with a solid acid having a
specific form.

As the compound having a P=N bond used as a catalyst for
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active hydrogen conpound to be allowed to coexist with a conpound
represented by the formula ( 4 ) is a salt in which an active hydrogen in
an active hydrogen conpound is dissociated as a hydrogen ion and is
substituted by an al kaline netal or alkaline earth netal ion. Exanples of
pref erabl e enbodi nents of a conpound represented by the chem cal formula
(1) include tetrakis[tris(dinethylam no)phosphoranyli deneam no] phospho ni um
hydr oxi de, tetrakis[tris(dinmethylam no)phosphoranyli deneam no] phospho 23
ni um netgmoodweing eargkudét podydikyelkylanenpppiiod phtheamgl mdendasited phospho
ni um et hoxi de, tetrakis[tri(pyrrolidine-1

yl ) phos pitor spilyd z erivgem cagpihwasihoniphodprindutaxdidie, caompouned | lamd As t he
phoshpi ne oxi de conpound, conpounds represented by the above-descri bed
chenm calphosphhzefe 2compsentissted. Rs in a phosphi ne oxi de conpound
represented by the chemcal fornula ( 2 ) are the sane or different and
represent a hud eRarpiss e diaum dmbouidlueBmpBufiaseeprd Semtedbys R i's
selected fromaliphatic or aromati c hydrocarbon groups such as, for

exanpl e, t i@t b ovel iy er bdd ORttemi SLPT G tmutd | Y1 )N~ R YlcompRmidd VI
tert-butyl, 2-butenyl, 1-pentyl, 2-pentyl, 3-pentyl, 2 nethyl-1-butyl,

i sopenty. = tyd, +83a =27 D 11 R€ ntyl, n-hexyl,
4-nethyl%%?%gﬁ%??gac§%lB%%ﬂ?%?%igéélgﬁgég%? g?ﬁeptyl, 3-heptyl, 1-octyl,

2-octyl, Ehfgpyl

B NR, ]
A
Rm-ﬁ—N&
R,N N NR,

Rw{é V;giN #}\R T
NAP=NFPLN=PENR, |[T" - .(4)
PN | ©

R,N I‘\[I NI,
R.N—P —NR,
~b
NR,

[wherein, a, b, ¢ and d each represents a positive integer from
0 to 3, however, a, b, ¢ and 4 are not simultaneously 0. Rs
are the same or different and represent a hydrocarbon group
having 1 to 10 carbon atoms, and in some cases, two Rs on the
same nitrogen atom may bond to each other to form a ring

structure. r is an integer from 1 to 3 and represents the number
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1- hexyl, 1, 1-di nmethyl -3, 3-di met hyl butyl (under the nane of tert-octyl),
nonyl , decyl, phenyl, 4-toluyl, benzyl, 1 phenylethyl, 2-phenylethyl and
the like. Further, Rnmay be in the formof a pyrrolidino group or

pyperi dino group. O them the same or different aliphatic hydrocarbon
groups having 1 through 8 carbon atons such as nethyl, ethyl, n-propyl,

| sopropyl, tert-butyl, tert-pentyl, 1-dinmehyl-3,3 dinmethylbutyl and the

| i ke are preferable. A nmethyl group or ethyl group is nore preferable. 24
A phosphbfiea ophadephangpoivmd capiesent audby t repsieseindal anordmergand)c can be
synt hesi zed by a nethod described in the Journal of General Chem stry of

t he USSRanimh . h&%ing. a 1458Bed986F ot 1by an anal ogous nethod. Usual ly, a
phosphi ne oxi de conpound represented by the chemical fornmula (2) has a
hygroscopte piopedty, and tends to becone a water-containing nmaterial or a
hydrate . x show ng the anount of a water nol ecule contained in a phosphine

oxi de conpoundirichyg €RE€E SUnpbunad i 98 Opr8Péiivlatinatheretonpdutid
phosphi ne oxi de conpound, and x is fromO through 5 and preferably fromO

through 25 FegiesahteaepPohaeshemebad PHemRNANE19xhde peEPR¥AB1IENC] ude
tris[tris(di methyl am no)phosphoranyl i deneam no] phosphi ne oxi de or

tris[tris(dietdadagk nol phesai@rany bislrnga a] RiverbiBgs R daandd he |ike.
As t he phosphazene conpound, conpounds shown i n Japanese
by the chemical formula (1) or the chemical formula (4) in the
present invention is a positive integer from 0 to 3. Herein,
they are not simultaneously 0. An integer from 0 to 2 is
preferable. Preferably they are represented by combination
(2,1,1,1), «(1,1,1,1), ¢(0,1,1,1), ¢(0,0,1,1) or (0,0,0,1)
irrespective of order of a, b, ¢ and 4. More preferably they
are represented by combination (1,1,1,1), (0,1,1,1),
(0,0,1,1) or (0,0,0,1).

Rs in a phosphazenium cation represented by the chemical
formula (1) or the chemical formula (4) in the present invention
are the same or different and represent a hydrocarbon atom
having 1 to 10 carbon atoms. Specifically, this R is selected
from aliphatic or aromatic hydrocarbon groups such as, for
example, methyl, ethyl, n-propyl, isopropyl, allyl, n-butyl,
sec-butyl, tert-butyl, 2-butenyl, 1l-pentyl, 2-pentyl, 3-
pentyl, 2-methyl-1-butyl, isopentyl, tert-pentyl, 3-
methyl-2-butyl, neopentyl, n-hexyl, 4-methyl-2-pentyl,
cyclopentyl, cyclohexyl, 1-heptyl, 3-heptyl, 1-octyl, 2-octyl,

2-ethyl-1l-hexyl, 1,1-dimethyl-3,3-dimethylbutyl (tert-
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Lai d- Open Patent Publication (JP-A) No. Hei-10-36499 of a patent
application by the present applicant are |listed. Specifically, conpounds
represented by the above-described chem cal forrmula (3) are listed.
Exanples of Qin the chemcal fornula (3), nanely a hydrocarbon group
having 1 through 20 carbon atons include al kyl groups such as nethyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl) sec-butyl, tert-butyl, pentyl,
neopentyl, hexyl, 25 heptyl, octyl, tert-octyl, nonyl, decyl and the
li ke; al®gtydloneayiavderylanpbesiuréattealywihdbenzyionatihenylehhyduch as
allyl, 2-methylallyl, benzyl, phenetyl, o-anisyl, 1 phenylethyl,

di phenyl 2repthehylethpheamyd nidylikey rofarhhemnch ltiphdtiike hydnocaabionsgr oups
such as cycl opentyl, cycl ohexyl, 4-nethylcycl ohexyl, 3-propylcycl ohexyl,

4- phenyl tyeimgexytq 1y chebent sitomé- sychohe ey BNk Hd | inkgroplykeny|
groups such as vinyl, styryl, propenyl, isopropenyl, 2-methyl-1-propenyl,

1, 3- bUtf@bﬁﬂ&byﬁndtéﬁe ﬂnh{(ffl awwyﬂ;engpyp&@u@ib@@yptdm MHe 13k 0pynyl

and the like; and aromati c groups such as phenyl, o-tolyl, mtolyl,

p-tol yl , are 3-podsdrariet XXl thetl??ff Bodp 8BSidetlyl OgediBNyls Mozamenyl
p-cumenyl, 1-naphthyl, 2 naphth p- nethoxyphenyl and the I'ike. Exanples
of Din %nggpgglggl formul a (3), nanely a hydrocarbon group having 1

t hrough 20 carbon atons include al kyl groups such as nethyl , ethyl |,

propyl , isopp wonR?'Hrylthe LSR8 M ro 2 hin 4 toslf>'-1’1 le'rﬁ%rtyl 3
neopentyl, hexyl, hepty octyl, tert-octyl, nonyl, decy and t I ke;
al kyl cation bond to form a ring structure, the divalent hydrocarbon
group on the nitrogen atom is a divalent hydrocarbon group
having a main chain composed of 4 to 6 carbon atoms (the ring
is a 5 to 7-membered ring containing the nitrogen atom).
Preferably, examples are tetramethylene, pentamethylene,
hexamethylene and the like. Also, compounds obtained by
substitution with an alkyl group such as methyl, ethyl and the
like on the main chain are examples. Tetramethylene or the
pentamethylene group is more preferable. All or a part of
possible nitrogen atoms in a phosphazenium cation may form such
ring structures.
T*" in the chemical formula (4) represents an inorganic
anion having a valency of r. r is an integer from 1 through
3. Examples of such an inorganic anion include boric acid,
tetrafluoric acid, hydrocyanic acid, thiocyanic acid;
hydrohalogenic acid such as hydrofluoric acid, hydrochloric

acid, hydrobromic acid or the like; nitric acid, sulfuric acid,

phosphoric acid, phosphorus acid, hexafluorophosphoric acid,
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groups having an unsaturated bond or aromatic group such as allyl,
2-nmethylallyl, benzyl, phenetyl, o-anisyl, 1 phenylethyl, diphenyl nethyl,
tri phenyl methyl, cynnanyl and the like; alicyclic groups such as

cycl opentyl, cycl ohexyl, 4-nmethyl cycl ohexyl, 3-propylcycl ohexyl,

4- phenyl cycl ohexyl, cycl oheptyl, 1-cycl ohexenyl and the |ike; alkenyl
groups such as vinyl, styryl, propenyl,isopropenyl, 2-nethyl-1-propenyl, 26
1, 3-butadienyl and the |ike; alkynyl groups such as ethylnyl, 2- propynyl
and t he fakboniad ar omaBicddgr oups sdEixafdusroaptimenis yi rntdﬂad

p-tolyl, 2,3-xylyl, 2,4-xylyl, 3,4-xylyl, mesityl, o-cunenyl, n}cunenyl,

p- cunenyhexafhuphohhbll2umiphabid, pemshhoxjyphaoid amd the like. AEhe al koxy
group represented by Dis an al koxy group having 1 through 20 carbon atons
such as, ther iavagahndc retivoxy, tke¢hexgrepadpoxyWso,soandpHLY;” .bUllese

pentyl oxy, allyloxy, cyclohexyloxy, benzyloxy and the |ike, the phenoxy
group repnhesgahed Ayidhs can pPresrxiiagyedmitavally byt Ahough eXtivdtidon at ons
such as, for exanple, phenoxy, 4-nethyl phenoxy, 3 propyl phenoxy,

1- napht hyba¥y13ad ARenbi kBesthenbbiyahiteshdogs | epieseatss oiydmia t hi ol
resi due having 1 through 20 carbon atons such as, for exanple, nethylthio,

ethyl thi go;REOPYLEBRO. ASOPIRM hi @c1BUt Y1 £8EPariSOPUBIELBI 0.acia,
tert-butylthio, pentylthio, hexylthio, heptylthio, octylthio,tert-octylthio,

nonyl thi Hyd?@ﬁ&hb@bﬁi@”%e&'&e 'dﬂ‘cﬁ‘sphﬂﬁé hoRNeplxd Sl HSeRed ed by D

is a thiophenol résidue having 6 through 20 carbon atons such as, for
exanpl €, 3cid, perchloric acid and the like are more preferable.

Chrorine anion is preferable still.

When a phosphazenium compound represented by the
chemical formula (4) is used as a catalyst, it is necessary
to previously prepare a salt of an alkaline metal or alkaline
earth metal of an active hydrogen compound. The preparation
method of this salt may be a conventionally known method. As
the salt of an alkaline metal or alkaline earth metal of an
active hydrogen compound to be allowed to coexist with a
compound represented by the formula (4) is a salt in which an
active hydrogen in an active hydrogen compound is dissociated
as a hydrogen ion and is substituted by an alkaline metal or
alkaline earth metal ion.

Examples of preferable embodiments of a compound
represented by the chemical formula (1) include
tetrakis[tris(dimethylamino)phosphoranylideneamino]phospho
nium hydroxide,

tetrakis[tris(dimethylamino)phosphoranylideneamino]phospho
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phenyl thio, o-toluylthio, mtoluylthio, p-toluylthio, 2,3 xylylthio,
2,4-xylylthio, 3,4-xylylthio, 4-ethyl phenylthio, 2-naphthylthio and the

| i ke; and the nono-substituted am no group represented by Dis a

nono- substituted am no group having 1 through 20 carbon atonms such as, for
exanpl e, met hyl am no, ethylam no, propylam no, isopropylam no, butylam no,
27 | sobutyl am no, tert-butylam no, pentylam no, hexylam no, heptylam no,
octyl am no, tert-octylam no, nonylam no, decylam no, 1-ethylpropylam no,

1- et hyl bty aRe EaOXAA€1 i no,

o-t ol uyl am no, mt ol uyl am no, p-tol uyl am no, 2, 3- xyl ynoam no, 2, 4-xyl ynoam no,
3, 4- xyl| yhebrakbs hhpishdimekbylaméng) phosphprany iéﬁﬂﬁéméﬂﬁdphpép%ésented by
Dis an am no group di-substituted with the sane or different hydrocarbon
groups hayungethokidaghtedrakibbhrif{prrroddfiine-1-for exanpl e,

di met hyl am no, diethyl am no, nethyl ethyl am no, dipropyl am no,

met hyl prvpyphospbordnyddgenpgmanpiphodpbanjbmntiex; - betdwd drit ghdnibe,

di i sobutyl am no, di-sec butylam no, dipentylanm no, dihexylam no,

et hyl hexyikei no, di heptyl am no, dioctylam no, di-tert-octylam no, ethyl
tert-octyl am no, dinonylam no, didecylamno, diphneylam no,

met hyl phenyl amishahecphylsppany afiiae, colipouh@| Wydmpouneds diepkeketitiad an no,
phenyl t ol uyl am no and the like, and there are listed 5 to 6-nenbered cyclic

am no gr pypené Wb RS- de dBifIKdd eheWical- #Bthlale Py @ hdiskyl. Rspirolyl, 3

ethyl-1-pyrrolyl, 1-indolyl, 1-piperidyl, 3-nmethyl-1 piperidyl,

1- pi per agighdspri@ by dele MhpPsird rdpresknted by the chemical formula
(2) are the same or different and represent a hydrocarbon atom
having 1 through 10 carbon atoms. This R 1s selected from
aliphatic or aromatic hydrocarbon groups such as, for example,
methyl, ethyl, n-propyl, isopropyl, allyl, n-butyl, sec-butyl,
tert-butyl, 2-butenyl, 1l-pentyl, 2-pentyl, 3-pentyl, 2-
methyl-1-butyl, isopentyl, tert-pentyl, 3-methyl-2-butyl,
neopentyl, n-hexyl, 4-methyl-2-pentyl, cyclopentyl,
cyclohexyl, 1-heptyl, 3-heptyl, l-octyl, 2-octyl, 2-ethyl-
l1-hexyl, 1,1-dimethyl-3,3-dimethylbutyl (under the name of
tert-octyl), nonyl, decyl, phenyl, 4-toluyl, benzyl, 1-
phenylethyl, 2-phenylethyl and the like. Further, R may be in
the form of a pyrrolidino group or pyperidino group. Of them,
the same or different aliphatic hydrocarbon groups having 1
through 8 carbon atoms such as methyl, ethyl, n-propyl,
isopropyl, tert-butyl, tert-pentyl, l1-dimehyl-3,3-
dimethylbutyl and the like are preferable. A methyl group or

ethyl group is more preferable.
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i m dazol ydi nyl, 4-norpholinyl and the |ike. Wen two Ds on the sane
phosphorus atom or on two different phosphorus atons bond to forma
possi bl e whol e or partial ring structure, the divalent group (D-D) on a
phosphorus atomis a saturated or unsaturated aliphatic dival ent

hydr ocar bon 28 group such as ethyl ene, vinylene, propylene,

1, 2cycl ohexanyl ene, 1 2- phenyl ene, trinethyl ene, propenyl ene,
tetranet hyl ene, 2, 2' - bi phenyl ene, | - but enyl ene, 2- but enyl ene, pent anet hyl ene
and the |ike. AF@hPﬁ@PlnﬁhQFédSr%OWPQFQG H?Qﬁ?%ﬁ?t@¢dﬁb§QQ1qm%mﬁ?%kw'one or
two selected fromthe group consisting of an oxygen atom sulfur atom and
hydr ogenf @¥B¥d-&r ( 3) nFaR opR s ¥R e k2 efhi h armethohdescribed dfatthe

hydr ocar bon group such as a nethyl group, ethyl group, butyl group,

cycl ohexybugnabpofbeangragr EhpmiphewypLfgitdbep USSR .t NoL.i B8 .i P .bdrkded are
inserted into one or both of the bonds between the both ends of the

di val ent (3?88 p endn aphesplogessametho8pelshallexaaplesmiindexdidenl ent
group include nethyl eneoxy, ethyl ene-2-oxy, trinethyl ene-3-oxy,

met hyl enedinpaynd ety meeestitoad/, byr itthed hghemdchl13-formyla (2) has a

cycl ohexane- 1, 2- di oxy, benzene-1, 2-di oxy, nethyl enet hi o,

et hyl enenggtbsooplitnetbiyéete; arditendst tanpebyhe ne whiidli-@ontiinmynedi t hi o,
et hyl enedithio, trinethylene-1,3-dithio, imnomethylene) 2-imnm noethylene,

3-i m not hagBEhil edie a HydFate! & sRERLAY | e amdudithyt i a08R bl ifle
N-cycl ohexyl 2-i m noet hyl ene, N-nethyl-3-imnotrinethyl ene,

N-benzyl céhﬂhmﬁéatirrﬂH?HWdJﬂ{!ﬁﬁe ki 8t WU £ 18 represdn ted R tfurnene,
Irm

1, 2-di i m novi nyl ene, notri met hyl ene, N, N

di met hyl Qf'ﬁbﬂ&ffeﬁéﬁ/i@r\&aé\éd\'ond*tm%hphbé Aidel Bkﬂaét@a{rl@&@nd and x
N, N -di net hyl - 1, 2-di i m noet hyl ene y -N -ethyl-1

0 b ot S4B, B Sbollnce Y, bl RbETALERATEREBENE o o
other to form#%&%gggﬂ&g &mggéiments of a phosphine oxide compound
include
tris[tris(dimethylamino)phosphoranylideneamino]phosphine
oxide or
tris{tris(diethylamino)phosphoranylideneamino]phosphine
oxide and the like.
As the phosphazene compound, compounds shown in Japanese
Laid-Open Patent Publication (JP-A) No. Hei-10-36499 of a
patent application by the present applicant are listed.
Specifically, compounds represented by the above-described
chemical formula (3) are listed.
Examples of Q in the chemical formula (3), namely a
hydrocarbon group having 1 through 20 carbon atoms include
alkyl groups such as methyl, ethyl, propyl, isopropyl, n-butyl,

isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl,
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or partial ring structure, the divalent group (D-Q connecting a nitrogen
atom and a phosphorus atomis the sane saturated or unsaturated aliphatic
di val ent hydrocarbon group as the divalent group on a phosphorus atom
descri bed above, and there are listed divalent groups in which any one
selected fromthe group consisting of an oxygen atom sulfur atom and
hydrogen atomor a nitrogen atomto which an aliphatic or aromatic

hydr ocar bon group such as a nmethyl group, ethyl group, butyl graoup,

cycl ohexy®PE¥ bupChbehzrytegt oRpty he‘?ﬁfl‘ygr RecrhArhethe delkes wordaed i s
inserted into a bond between the dival ent hydrocarbon group and a
phosphor §50WP8Mavhegi &P cuRKApratediPeme of \AFUrAt P ARPYMGURE as

met hyl eneoxy, et hyl ene- 2- oxy, net hyl enet hi o, et hyl ene-2-t hi o, i m nonet hyl ene,
2-i m noedh¥vene, 2Nmedhinlaildivdonettgrizsnle, Nekehgty2. i monendisatlhy| dne,

N-net hyl - 3-i mi notri met hyl ene, N-phenyl -2-i m noet hyl ene and the |ike.

Regar di nghepgtethylexdiphesydmeshyhos prdpeaydoeibydd leawinamyd sindict ure
represented by the chemical fornmula (3), exanples thereof when Ds are the
sane or théfriket alkgycyiougsoupelsuish as cyclopentyl, cyclohexyl,
1-tert-butyl-2,2,2-trinmethyl phosphazene, 1

(1,1, 3, 34tmethgRthglbhbxiy) - 23 2progy Yepeld e SPD| opyphenylcyclohexyl,
2~.5, 4~, 5-cat enadi (phosphazene) and the |ike. 30 Exanpl es t hereof when D

i s an al kybi1ehegpyhavi Ngyélonénan ¥l anRdthendi s ; alk¥ngIegreufs @i ncl ude
l-tert butyl-2,2,2-triallyl phosphazene,

1-cycl ohgywWin& 12, dt¢r¢ne diWt 2iSofiRepenienadindinanazsisheny ,
1-ethy|-2,4,2§atribgngylﬁgggifgénzylpﬁosgho?anylideneanino-2~,5fﬁ~,50atenad

: ﬁ, glhaz ghﬂsnshtaamenweaﬁa ke PARBR! £k eI e oufieBuln! &8s ALY IMYE] i ¢ group
2-propynyl and the like; and aromatic groups such as phenyl,
o-tolyl, m-tolyl, p-tolyl, 2,3-xylyl, 2,4-xylyl, 3,4-xylyl,
mesityl, o-cumenyl, m-cumenyl, p-cumenyl, 1l-naphthyl, 2-
naphthyl, p-methoxyphenyl and the like.

Examples of D in the chemical formula (3), namely a
hydrocarbon group having 1 through 20 carbon atoms include
alkyl groups such as methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl,
heptyl, octyl, tert-octyl, nonyl, decyl and the like; alkyl
groups having an unsaturated bond or aromatic group such as
allyl, 2-methylallyl, benzyl, pPhenetyl, o-anisyl, 1-
phenylethyl, diphenylmethyl, triphenylmethyl, cynnamyl and
the like; alicyclic groups such as cyclopentyl, cyclohexyl,
4-methylcyclohexyl, 3-propylcyclohexyl, 4-phenylcyclohexyl,
cycloheptyl, l-cyclohexenyl and the like; alkenyl groups such

as vinyl, styryl, propenyl, isopropenyl, 2-methyl-1-propenyl,
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met hyl -2, 2, 2-tricycl opent | phosphazene, 1-propyl

4,4, 4-cycl ohexyl - 2~, 5, 4. 5- cat enadi (phosphazene), and the like .
nples thereof when Dis an al kenyl group incl ude

utyl -2, 2,2-trivinyl phosphazene,

l-tert- butyI-2,2,4,4,4pentastyry|-2,5,4a5-catenadi(phosphazene), and the
like. Exanples t hereof when D is an al kynyl group include

ltert-butyl - 2-tri(2-phenyl et hynyl ) phosphazene, and the |ike, and
exanpl eslt%eb!emdxrmﬁl Bnd the h*b@ratq]&@ﬂusfpﬁ@lsuébCh as ethylnyl,
1-isopropyl-2,4,4,4-tetraphenyl -2 triphenyl phosphoranyl i deneam no-2~, 5,
47~5 catmmmmm liked shd aramatixagpdess tdiesleds phenyd.i s an
al koxy group include 1-tert-butyl-2,2,2-trinethoxyphosphazene,

1- gl, 1, 3<;8t@1yhrranhwbpl ylp-thy 4, £ .8-peyrityel s apriopaydy12~ 35 44xydgat,enadi (pho
sghazene) or

1- phenyIm&s 2t ¢1 4, 4peninebgnzy| mxyureby B a5 peatumeadil,phpspasizeg), 2nrd the
| i ke. Exanpl es thereof when D is a phenoxy group include 1

net hyl - 2n@pRthyl phpnesypbegphesgneand - teet ibkeyl 31 2, 2, 4, 4,
4-pent a( 1-napht hyl oxy) -2~,5, 4~,5catenadi (phosphazene), and the |iKke.

Exanpl es t her egfe Whigiby (F%éhﬁ“ré@&éﬁéﬁt@&dbﬁnbn@sghﬁuﬁlkaﬁbU@Qoup
l-tert-butyl-2,2,2-tris(dl nethylam no)phosphazene,

1-(1,1, %éviﬁ&flaﬁﬁfbﬁbﬁ%wbhrgoﬁ @tén{é §(1@h”a?§ N3 REMPIOS RIBRHDRS,
1- ethyl-2 2,4, 4, 4dpent aki s(di met hyl am no) - 2~. 5, 4. 5- cat enadi ( phosphazene),

%fgéhegﬁ%%%ogy4 %Z%p§§3[2H§§§P 0s hazenﬁ%1 2tbbﬁ@91g§§hygﬁq&qg&9hosphorany
L ter L bub il sRedydodt ot a3 ARAPYhATIR: 2t ( BhLASRY ORESY NO) Phosp

hor anyl i deneam n phosphazen€) ,
l-tert- tr
but yl am ﬁ%g‘r%g?nte?éﬁ % %’t%/%gl% n(r’;')ypﬂg(snﬁ OIE%Y]JS/IH (?eﬁlelg%uﬂhzzo gafgg cat enadi (

phosphaze rt-butyl-4,4 4tr|s(d|net anlno
bls[trls?g?%%tﬁﬁc i) p 8§pﬁﬁP étﬁyggeﬁPgﬁgdlPphosphazen
e), 1-(1,1, 3, et r anet 4t thylanl 0)-2,
b 5[t 71 SPEPRELRDERER o) DTS %?%%W &&é&%&é?ﬁﬁ 5hg ¢ erﬁédi%osphazen
e), 1-(1,1, 3, 3-tetranethy Ibut 4, 4tris(nmeth Ieth¥lan1 %& 2,2
bis[tri sfﬁ%?ﬁ?PBFﬁ?l%YnDnbfp% &ﬁﬁ‘;ﬂlfllﬂ%n‘é%‘ﬁ’r‘h hrgugh 2% &agRd (phospha
zene), 1-tert-butyl-4,4, 4tris(diethylanno)-2,2
b|s[trlSFHP@FH?FHhFﬁo?%ﬁb@ﬁﬂBFéﬁyMQiﬂﬁ%%ﬂ#&ﬂthzlﬁhseaﬁgmakaWprhazene)
1-tent-butyl -4,4, 4tris(diisopropylanino)-2,2bis[tris(diisopropylan no)phosp
hor anyl i éléﬁEﬁﬁPHé]:h2°5 4byExilEnaai pﬁ@@ﬁﬁéﬂéﬁ@)lo tert-butylthio,
l1-tert-butyl-4,4, 4-tris(di- nbutylanlno) 2,2-bis[tris(di-nbutylam no)phospho
ranylideﬁéaﬁvhépigr@ﬁﬁ%&iﬂkﬁﬁh??bﬁb§bh@2@m&mlthio.tert-OCtylthiO,
l-tert-butyl -4, 4,6, 6, 6pent aki s(di net hyl am no) -2, 2
bis[trisQahméthybanﬁﬁgybhbéphgnényhedéhbanino] 2~5, 4~5, 6~5cat enat ri (phospha
zene), l-tert-butyl- , 6, 6, 6pent aki s(di met hyl am no) -2, 2
bis[tris(diet Hmmmhmpplawghueamﬁhemm}eQW 4D~5$6a~3d1d.toeﬂmtnrd]( phosphaz
ene), 1-tert-butyl-4,4,6,6, 6pentakis(diisopropylam no)-2,2
bi s[tri sfdsilduprivgyimgriendbhphoghh?l esaybodeatams njdh-as4~606-eScamgptlenat ri (phos
phazene),
1-tert-bphghydthi6, 6p6menugithici, - m-ltelylyarihie),- 3 -Zdlivyfitthiis(,di2 @ut yl am no
) phosphor anyl i deneam no] - 2~5, 4~5, 6~5cat enat ri ( phosphazene),
1-tert-buy¥yidhdo6, B, Hpreplakis{di nei iy i @; [£ Xy 1phenylthio,
tris(dimethyl am no) phosphazene-1-yl]-2-[2, 2, 4, 4, 4pent aki s(di net hyl am no) - 2~
5, 4~5- cabenaghtposphazanea) tAgl 1iReb, 4nd, thd-mai @naivd { phosqh azang) |
1- phenyl - 2, 2bi s(di et hyl am no) - 4, 4- di net hoxy- 4- phenyl am no- 2~5, 4~5

group represented by D is a mono-substituted amino group having

1-

2,2,
Exa
1-b

1 through 20 carbon atoms such as, for example, methylamino,

ethylamino, propylamino, lsopropylamino, butylamino,
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33 cat enadi (phosphazene), and the like. Further, when Ds on the sane
phosphorus atom or two different phosphorus atons bond to each other to
forma ring structure, exanples thereof include

2-(tart-butylim no)-2di net hyl am no- 1, 3-di net hyl - 1, 3-di aza- 2~, 5- phosphi nane,
and the |ike. Exanples of preferable enbodi nents of a phosphazene conpound
include 1-tart-butyl-2,2,2tris(di methyl am no) phosphazene,
1-(1,1,3,3tetramet hyl butyl)-2,2,2-tris(di met hyl am no) phosphazene,

let hyl - ZLsObuy apine ak i@ ThittHd amine) - Pendviamgagt.enhexyppddprazene) ,
l-tart-butyl-4,4,4

tri s(di remiybaning - 2, sty kanigiali netteptawicty)lgmiswhor anphydemdani.no] - 2~, 5
4~, 5cat enadi ( phosphazene),

1- (1, 1, eeyambme; HAduitylpech vl ahins,( di-eshiyybartyl@mitho? anilino,

bi s[tris(di met hyl am no) phosphor anyl i deneam no] - 2~, 5, 4~, 5cat enadi ( phosphazen
e), 1-tasitdbylaiize 2mt-tiolhgyamihiodi pwiqphismarene, 3-xylynoamino,
7-ethyl-5,11-dinmethyl-1,5,7, 11t etraaza- 6~. 5- phosphaspi ro[ 5, 5] undeca- 1( 6] - en
e, and thgsdxkeynédmime, COMPorypUenbaning @nd=thdondkas descri bed above in

detail, phosphozeni um conmpound, phosphine oxide conmpound and m xtures
thereof are prglegablstibist ith@ ¥ amindlgiroup reprlisealicd by ®f ilshancatal yst.
As the active hydrogen conmpound used in the present 34 i nvention,

al cohol samPenyrafPedndubRslodadeal th! kene! Mames ort Naa'eeelals and the

| i ke are |listed. Exanples thereof include water, divalent alcohols such as

ethyl en%ﬁé%&?&rb?ﬁ et_%f%&é‘%aﬁ}ﬁ@ th&k,ﬁbﬂybsn@aﬂw&g#oﬁnpsr Yudieag 9l yeol

l4,
di propyl ene gl yco ripropyl ene glycol, "1,5 pentane neopentyl glycol,
2- et hyl < edq -f%ﬁy’-l, }HH il )
1,4-din€£%§ﬁ%|c@% ohg¥§%g?%ﬁ, pﬁghaﬁé'|ogagﬁgﬁgkyFF&HX%S%QHFSF}“O'
1, 3- but j t anedi ' -gﬁhﬁn% jol, 1, 4- Lol and the
i ke, a?@gﬁ%ﬁé%%%%§9§00h agﬁﬁgﬁééf 0 anﬁk@, die?ﬁ%ﬁ%&%ﬁﬁﬁggﬁﬂh%'
triethan jhe_and the |ik ol yhydri c al.cohal uch as glycerine,
i of yoor PR FrRLbn | et SELREEY VNS £, RSB AR, RS RE e,
di trimet hy] ol propane,_.pentaerythrito di pent aerythritaql, )
L1 pent dVErHRRERS s R et Ry, cotperBERR R ) Bhylneavaandnoy 1o
dextrose, fructose, saccharose, nethylglucoside and_the |ike, or
deri vat | $EReRREL@BENOf ot ffogkyhaRingen dd-EeRyrontdtaming, ethyl-
di(2-aninoethy|%anine, hexanet hyl enedi ami ne and the |ike, aromatic am nes
such as teFhyPEeRE4RBMIfe, AR 129 h s aHiarel nghd dipdneydemigenol
conmpounds such as bi sphenol A, bisphenol F, bisphenol S, novol ak, resol,
resor ci neekhylphenylpiings géhylabepyhamingmplings tofyyipmino, hdde are
| isted dival ent thioalcohols such as ethyl enet hi oglycol,
propyl endt Brsylydanine; iphenygd toiriamineand the didd + And| thewe @xe | i ke,
and 35
listed 5 to 6-membered cyclic amino groups such as 1-
pyrrolidinvyl, 3-methyl-1l-pyrrolidinyl, l-pyrrolyl, 3-
ethyl-1l-pyrrolyl, l-indolyl, l-piperidyl, 3-methyl-1-
piperidyl, l-piperazinyl, 4-methyl-1-piperazinyl, 1-
imidazolydinyl, 4-morpholinyl and the 1like.
When two Ds on the same phosphorus atom or on two different
phosphorus atoms bond to form a possible whole or partial ring

structure, the divalent group (D-D) on a phosphorus atom is

a saturated or unsaturated aliphatic divalent hydrocarbon

28



al kyl enet hi ogl ycol s such as di et hyl enet hi ogl ycol, triethyl enethioglycol and
the like. These active hydrogen conpounds can al so be used in conbination
of two or nore. Further, there can al so be used conpounds obtai ned by

addi ti on-pol yneri zati on of an epoxi de conmpound to these active hydrogen
conpounds by a conventionally known nethod. O these conpounds, nost
preferable are dival ent al cohols, conmpounds having an average nol ecul ar
wei ght of up to 2000 obtai ned by addition-pol ynerization of an al kyl ene
oxi de t gxbhwml esuchl coasl s ethyilesieent uioyhehe, arprepydenmds Ravi-ng an
average nol ecul ar wei ght of up to 2000 obtai ned by addition-polynerization
of an al&ytkolexanyken®, tii¥apkabyihénehoktsime€bypenrds prapenylaneaver age
nol ecul ar wei ght of over 2000 after addition of an epoxide compound to

di val enttét £ah@t By Déné | 2V al aiiprd Pl s, arpulfehypeakeraergiigde | ncr eased
anounts of by-produced nonools. As the epoxi de conpound to be

addi ti onpgot amethgEené oahdetdovekeescri bed active hydrogen conpound,
propyl ene oxide, ethylene oxide, 1,2-butylene oxide, 2,3-butylene oxide,

styrene oxi de puptHedexaReeOdirdel i 6PN DT ATWEE | FrodPs birprmmaif lafy Met hyl
glycidyl ether, allyl glycidyl ether and the Iike are listed. These may be

used in &Q@%‘rn'@%b QR 1¥c tte‘ﬁof Pbm PeCqr&hp oD s&rl‘fnfgeéﬁl%l'neof‘f&et@ @R ene
oxi de, ethyl ene oxi de, 2- butyl ene oxide, 2,3-butylene oxide and styrene

oxide . Mpieuprefshable rﬁ;&%ory&pwt%a@oexadﬁleeggsahafé&netwﬂ%n 236

aliphatic or aromatic hydrocarbon group such as a methyl group,
ethyl group, butyl group, cyclohexyl group, benzyl group,
phenyl group and the like is bonded are inserted into one or
both of the bonds between the both ends of the divalent group
and a phosphorus atom.

Specific examples of the divalent group include
methyleneoxy, ethylene-2-oxy, trimethylene-3-oxy,
methylenedioxy, ethylenedioxy, trimethylene-1,3-dioxy,
cyclohexane-1,2-dioxy, benzene-1,2-dioxy, methylenethio,
ethylene-2-thio, trimethylene-3-thio, tetramethylene-4-thio,
methylenedithio, ethylenedithio, trimethylene-1,3-dithio,
iminomethylene, 2-iminoethylene, 3-iminotrimethylene, 4-
iminotetramethylene, N-ethyliminomethylene, N-cyclohexyl-
2~-iminoethylene, N-methyl-3-iminotrimethylene, N-benzyl-4-
iminotetramethylene, diiminomethylene, 1,2-diiminoethylene,
1,2-diiminovinylene, 1,3-diiminotrimethylene, N,N'-
dimethyldiiminomethylene, N,N'-diphenyl-1,2-diiminoethylene,

N,N'-dimethyl-1,2-diiminoethylene, N-methyl-N'-ethyl-1,3-
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It is preferable that propylene oxide occupies at |east 50% by wei ght of
the total anobunt of epoxide conpounds. This proportion is nore preferably
at | east 60% by weight, and preferably still at |east 70% by wei ght. By
usi ng an epoxi de conpound cont ai ni ng such proportion of propyl ene oxide,

t he amount of an oxypropyl ene group in a pol yoxyal kyl ene pol yol can be
controlled to at | east 50% by wei ght. The suitable content of an
oxypropyl ene group is at |east 60% by weight, preferably still, at |east
70% by deiighinotWiere thiyd ement i’ -dfi exhyd<predilieiaogeduaniet Nyl%nzy, wei ght
or nore, the viscosity of a pol yoxyal kyl ene pol yol decreases and the

f | exi bi N-metbfylan ,Br-etiiaim ortasine thiytlainee chrfd arhet Hiikepol yol is inproved. The
anount used of the above-described conmpound having a P=N bond which is a

catal yst i s fwrehlxHixd ol Bohd 6o kdtl olbasedténEdrnial peksablacyhyeehydrogen
conpound. It is preferably from5x10-4 to 1x10-1 nol, nore preferably from

1x10-3 e ga#0141Ming ¥hedctieeNOtieS Widha 160 otod (D-RO! ¥oxNatkyhgne pol yol
is increased, the concentration of a conpound having a P=N bond in an

active hyeQgeyerO MY &nids aPpBbepRBI s B¢bmRas8dthl thReabo¥8rdeaq" | bed
range. \Wen the anount of a conpound having a P=N bond is |l ess than 1x10-4

ol based ?.ﬁ;s]aﬂm.lat%fd Aftd e "&’PJ%E W&%béﬁ%P&ﬁ%{”ﬁéi Akl on speed

of an epoxi de conpound decreases and the production tifre o
2oL BRI, BEboh 3 Sh ARG ECe SO ARSEL ol LRy doT 1 e
D oone SRR BE5 8% PSP U S BN g O B BB, .,
active Q%Qﬁ&?%%n%ﬁgﬁﬁﬂﬁpoESaLr8Q§gen atom, sulfur atom and hydrogen
atom or a nitrogen atom to which an aliphatic or aromatic
hydrocarbon group such as a methyl group, ethyl group, butyl
group, cyclohexyl group, benzyl group, phenyl group and the
like is bonded is inserted into a bond between the divalent
hydrocarbon group and a phosphorus atom.

Specific examples of the divalent group include
methyleneoxy, ethylene-2-oxy, methylenethio, ethylene-2-thio,
iminomethylene, 2-iminoethylene, N-methyliminomethylene,
N-ethyl-2-iminotriethylene, N-methyl-3-iminotrimethylene,
N-phenyl-2-iminoethylene and the like.

Regarding specific examples of a phosphazene compound
having a structure represented by the chemical formula (3),
examples thereof when Ds are the same or different alkyl groups
include l-tert-butyl-2,2,2-trimethylphosphazene, 1-

(1,1,3,3-tetramethylbutyl)-2,2,4,4,4-pentalsopropyl-

2)\%, 4\°-catenadi(phosphazene) and the like.
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15 to 30C. Tt is in the range preferably from40 to 120C, preferably stil
from50 to 110C. When the addition polynerization of an epoxi de conpound is
conducted at a |lower tenperature in the above-described range, it is
preferable to raise the concentration of a conpound having a P=N bond in an
active hydrogen conpound in the above-described range. Wen the

addi tion-pol yneri zation tenperature of an epoxi de conpound is | ower than
15C, the polynerization speed of an epoxi de conpound | owers |eading to

el ongat i on of Exhapgdesdudtéxseft i wkenf Da igolapoxaddikly | @neupohguwlingOant he ot her
hand, when the addition-polynerization tenperature is over 130C, the total
unsat ur ainsatulegted (O1E@ ioncr easedrometi®. Oromy. /igcliudrughl ~itents
dependent on the hydroxyl value ( OHV ) of a pol yoxyal kyl ene pol yol. The
maxi mum ipuegb42 £2 | 2- theahligiphosphatgne| i zatli-eycleaekydn 292 ,an 4€@exi de
compound is 882 kPa or lower. Usually, the addition-polynerization of an

epoxi de LONPLANTy1 S2L0NHECEBEehAdd (PhespHRSeREFOT neathyan apparatus . The
reaction of an epoxi de conmpound rmay be initiated froma ' reduced pressure

condit| of- el £ 80 21 HDRPYLbhG s PhEEaRY £160000R1 8D. oG sLi L1 ated Trom an

at nospheri c pressure conditTonh, I sirably conduct’ed in the presence

of an inagtéyYLa9esnSYhRas8ne) aSanht EREED xBel ium and the |ike. Wen the
maxi mum reacti on pressure of an epoxi de conpound is over 882 kPa, the

oo o LB T (e D BTRGING R dhaeTre |
l1-methyl-2,2,2-tricyclopentlphosphazene, l-propyl-
2,2,4,4,4~cyclohexyl-2A°, 4)\*-catenadi(phosphazene), and the
like. Examples thereof when D is an alkenyl group include
l1-butyl-2,2,2-trivinylphosphazene, l-tert-butyl-2,2,4,4,4-
pentastyryl-2A°,4A\°-catenadi(phosphazene), and the 1like.
Examples thereof when D is an alkynyl group include 1-
tert-butyl-2,2,2-tri(2-phenylethynyl)phosphazene, and the
like, and examples thereof when D is an aromatic group include
l-isopropyl-2,4,4,4-tetraphenyl-2-
triphenylphosphoranylideneamino-2A%, 41°~ .
catenadi(phosphazene), and the like.

Examples thereof when D is an alkoxy group include
l-tert-butyl-2,2,2-trimethoxyphosphazene, 1-(1,1,3,3-
tetramethylbutyl)-2,2,4,4,4-pentaisopropoxy-2A\>, 4\°-
catenadi(phosphazene) or l-phenyl-2,2,4,4,4-
pentabenzyloxy-2A°, 4)\°-catenadi(phosphazene), and the like.
Examples thereof when D is a phenoxy group include 1-

methyl-2,2,2-triphenoxyphosphazene, l-tert-butyl-
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at 490 kPa or |ower. \Wen propyl ene oxide is used as the epoxi de conpound,
the maxi mum reaction pressure is preferably 490 kPa or | ess. For feeding an
epoxi de conpound to the polynerization system a method in which a part of
an epoxi de conpound in a required amount is fed in one portion, and the
remai ning part is continuously fed, a nethod in which all of an epoxide
conpound is continuously fed, and the |like are used. In the nethod in which
a part of an epoxide conpound in a required anount is fed in one portion,

it is preferapd edipentsbb-napbthyhoxehpzihtah’e in the early period of a

pol yneri zation reaction of an epoxide conmpound is at a |lower side in the
above- desztethadi ( phpepbazere j angmed ahble alilkee. char gi ng of an epoxi de
conmpound, the reaction tenperature is raised gradually. As the

pol ymeri zat i oExarpled thevkbEhwipen(lyliene &x+ shebsiiit et g | amin®Xxrdapar e used
t oget her as epoxi de conpounds, there are (1) an ethyl ene oxi de cap reaction

in whichigélede pol y8BE L Baty D2 0P, P opYE CAEMOKhFBam LB YDROSPRAEERe], S
bl ock-copol yneri zed, (2) a randomreaction in which propyl ene oxide and

et hyl enel_D((i,d_E,Qfg-féﬂﬁﬂlﬁh_ﬁﬁi?%ﬁﬁﬁlbZ@Qi,ﬁﬂd (3) a triblock
copol yneri zation reaction in which after 39 pol yneri zati on of propyl ene

2?i?ﬁésgﬁﬁ%%ﬁgggéfhﬂfaﬁinQ?bﬁ&?bﬁéﬁéneEhf“etﬂ&PDXlQDQ,@the i's polymerized.

, preferable are the ethyl ene oxide cap nethod and tri bl ock

copol ymepi 2814 00 (§eh8PAy1 JAEn BRX LML e33UhEat! pRABspHdLERRY Plymeri zati on
tert-butyl-2,4,4,4-tetrakis(dimethylamino)-2-
tris(dimethylamino)phosphoranylideneamino-2A°, 4A°-
catenadi(phosphazene), l-tert-butyl-2,4.,4,4-
tetrakis(diisopropylamino)-2-
tris(diisopropylamino)phosphoranylideneamino-2\°, 4\°-
catenadi(phosphazene), l-tert-butyl-2,4,4,4-tetrakis(di-n-
butylamino)-2-tris(di-n-butylamino)phosphoranylideneamino-
2A\°, 4\°-catenadi(phosphazene), 1l-tert-butyl-4,4,4-
tris(dimethylamino)-2,2-
bis[tris(dimethylamino)phosphoranylideneamino]-2A°, 4A°-
catenadi(phosphazene), 1-(1,1,3,3-tetramethylbutyl)-4,4,4-
tris{dimethylamino)-2,2-
bis[tris(dimethylamino)phosphoranylideneamino]-2A°, 4A°-
catenadi(phosphazene), 1-(1,1,3,3-tetramethylbutyl)-4.,4,4-
tris(methylethylamino)-2,2-
bis[tris(methylethylamino)phosphoranylideneamino]-2A°%, 4\°-
catenadl(phosphazene), 1l-tert-butyl-4,4,4-

tris(diethylamino)-2,2-
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apparatus is influenced by the charging speed of an epoxi de conpound,

pol yneri zation tenperature, anount of a catalyst and the |Iike. The charging
speed of an epoxide conmpound is preferably controlled so that the maxi nmum
pressure of an addition-polynerization apparatus does not exceed 882 kPa.
When chargi ng of an epoxi de conpound is conpleted, the inner pressure of an
addi ti on-pol yneri zati on apparatus decreases gradually. It is preferable to
continue the addition polynerization reaction until change in the inner

pr essur issl Fots (Eethy Laeinavpiro spherarinl i denegminxit 20 al4dé- (OHV) of a

pol yoxyal kyl ene Folyol, it is preferable to continue the

addi t i orcafegnardtk (phesphaiene ) . Gitetcdmety P-4 it oigh 200 ng KOH/ g. In

conducting the addition-polynerization reaction of an epoxi de conmpound, a
sol vent tais @sisdprepetaminmpe2sdary. Exanpl es of the sol vent include
al i phatic hydrocarbons such as pentane , hexane , heptane and the like ,

et hers saiod €si $lf @i 1wdpLSHEI amigd J sHYySHIo tdwyl i dévanenand2xhabi ke,
aprotic polar solvents such as di nmethyl sul foxide, N, N-di nethylforlam de and

the | i kezattena®i { plass st desn € pppuretst - eyl a4 s9) yettis caised, 40 it is
desirable that the solvent is recovered after production and is recycled so

that thewireolein®N £051b0E [ erPHl FPXyal kyl ene pol yol does not increase. In
t he nethod for producing a pol yoxyal kyl ene pol yol using a phosphi ne oxi de

conpound, @Sy Pak Bl & pisd s Phot &Sy PLESEOAmi Ny PL3A0M)5When water content of an

active hydrogen conpound
catenadi(phosphazene), l-tert-butyl-4,4,6,6,6-
pentakis(dimethylamino)-2,2-
bis[tris(dimethylamino)phosphoranylideneamino]-2A°, 4)\°, 6A°-
catenatri(phosphazene), l-tert-butyl-4,4,6,6,6-
pentakis(dimethylamino)-2,2-
bis[tris(diethylamino)phosphoranylideneamino]-2A°, 4A%, 6A°-
catenatri(phosphazene), l-tert-butyl-4,4,6,6,6-
pentakis(diisopropylamino}-2,2-
bis[tris(diisopropylamino)phosphoranylideneamino]-
2A°,4\%, 6\°-catenatri(phosphazene), 1-tert-butyl-4,4,6,6,6-
pentakis(di-n-butylamino)~2,2-bis[tris(di-n-
butylamino)phosphoranylideneamino]-2A°, 4)\°, 6A°-
catenatri(phosphazene), l-tert-butyl-4,4,6,6,6-
pentakis(dimethylamino)-2-[2,2,2-
tris(dimethylamino)phosphazene-1-y1]-2-(2,2,4,4,4-
pentakis(dimethylamino)-2\A°, 4A*-catenadi(phosphazene)-1-
y1]1-2)A°%, 4)M°, 6\°-catenatri(phosphazene), 1-phenyl-2,2-

bis(dimethylamino)-4, 4-dimethoxy-4-phenylamino-2A°, 4\°-
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(excepting water) and a phosphi ne oxi de conpound is | ow, operation such as
heat and pressure-reduced dehydration treatnent, de-salting reaction or the
| i ke may not be conducted in a process for preparing a polynerization
initiator for a pol yoxyal kyl ene polyol. Usually, in the nost w dely
flourishing nethod using a KOH catalyst, it is required that before

addi ti on-pol yneri zati on of an epoxi de conpound to an active hydrogen
conmpound ) KOH and the active hydrogen conpound are charged into a reaction
appar at w2 temadheehosphpirreburand cthe etiilgehydrati on treatnent is conduct ed
under conditions of a tenperature o~ 100 to 120C and a pressure of 1.33 kPa
or less for 3Fustdemoumhen PPprepatbea sgoley mrasnttonys | atomnaecsr tWeot assi um
salt of active hydrogen conpound). Further, in the nmethod using a
phosphazé&if ferentphoaploated yadtonsn beinidc foarachoe ther ct e dipourad rdagicr i bed i n
Japanese Laid Open Patent Publication (JP-A) No. Hei-10-77289 or

| nt er natsonad tPod| | esamphe \OtA8r84241n¢ERABI 2648 64AL) butya imdnat)er2 -ani on,
de-salting reaction with the above-described potassiumsalt of an active

hYQrPgeﬂdfﬂ@@ﬂyﬂémﬁm&uigsrﬁﬁﬂéth¥foﬂgycéfézéf&lﬁiﬂﬁﬁébﬁidﬁﬂéﬁner%5%1i0“
initiator. The water content in the case wherein heat and pressure-reduced
dehydrat¢pe i{eat ment may not be conducted is preferably 600 ppmor |ess,

preferably still 400 ppmor |ess, and nost preferably 300 ppmor |ess based
on the total aynRh el ot raHdrdd Ity UndRA e RO Anfhdhgsiime oxi de

conmpound. Next, a nethod for purifying a crude pol yoxyal kyl ene
compound include l1l-tert-butyl-2,2,2-
tris(dimethylamino)phosphazene, 1-(1,1,3,3-
tetramethylbutyl)-2,2,2-tris(dimethylamino)phosphazene, 1-
ethyl-2,2,4,4,4-pentakis(dimethylamino)-2A°, 4)\°-
catenadi(phosphazene), 1l-tert-butyl-4,4,4-
tris(dimethylamino)-2,2-
bis[tris(dimethylamino)phosphoranylideneamino]-2A°, 4\°-
catenadi(phosphazene), 1-(1,1,3,3-tetramethylbutyl)-4,4,4-
tris(dimethylamino)-2,2-
bis[tris(dimethylamino)phosphoranylideneamino]-2A°, 4A°-
catenadi(phosphazene), 1l-tert-butyl-2,2,2-tri(1l-
pyrrolidinyl)phosphazene, 7-ethyl-5,11-dimethyl-1,5,7,11-
tetraaza-6A°-phosphaspiro[5,5]undeca-1(6)-ene, and the like.
Of the compounds having a P=N bond as described above in detail,
phosphozenium compound, phosphine oxide compound and mixtures
thereof are preferable in view of industrial applicability of

the catalyst.

As the active hydrogen compound used in the present
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pol yol produced as descri bed above wlll be descri bed. The main object of
the purification resides in renoval of a conpound having a P=N bond

remai ning in the crude pol yoxyal kyl ene polyol . The present inventors have
found that by allow ng a crude pol yoxyal kyl ene polyol to contact with a
solid acid having a particular specific surface area and average pore

di aneter, the renmaining catal yst can be renoved efficiently and the
remai ni ng amount of the catalyst can be controlled to not nore than a

parti cul HVeREiRN ., pardleehelfy, aPRBRPY actEMRAVRA§.a sPeeVAMEnessface area
of 450 to 1200 n2/g and an average pore dianeter of 40 to 100 is useful. In
vi es of aMeanmlanined othioadwohyls apdpdihd ikgvang laistad bExdmphesei nafter,
referred to as catalyst ) , the specific surface area of a solid acid is an
i npor t anthéreebHrindhedepwaitbicc siiviedemtaradadfols seiichl asi éthylpnef erably
from500 to 1100 n2/g, preferably still, from550 to 1000 n2/g. When the
speci fi gkyedhceddedhyileneesglydah, 45@ieRhylenkee glydoly boppydenei ng a
catal yst in a crude pol yoxyal kyl ene polyol |lowers . 42 On the ot her hand,
in viewgfyedlj ci@hpyopylereovelyagla ctuilpropyyengal kykesg,pohysl froma
m xed sol ution of the crude pol yoxyal kyl ene polyol and solid acid, the

upper |ipantédedisoPecidddparityrcey1aiced,i S2128Rny8/-g., s5Thenduakagelpore
dianeter is preferably from50 to 100k preferably still ) from55 to 95r. A

sol i d acz det¥eyl NP, Ap@taiedLoPOT € i ARyt i1 d RS ldidkatitla f r 3exanpl e,

zeolite or the like, has lower ability for renoving a catalyst. On the

other  propanediol, 1,4-cyclohexanediol, 1,3-butanediol, 1,4-
butanediol, 1,6-hexanediol, 1,4-cyclohexanediol and the like,
alkanolamines such as monoethanolamine, diethanolamine,
triethanolamine and the like, polyhydric alcohols such as
glycerine, diglycerine, trimethylolpropane,
trimethylolethane, trimethylolbutane, ditrimethylolpropane,
pentaerythritol, dipentaerythritol, tripentaerythritol and
the like, saccharides such as glucose, sorbitol, dextrose,
fructose, saccharose, methylglucoside and the 1like, or
derivatives thereof, fatty amines such as ethylenediamine,
di(2-aminoethyl)amine, hexamethylenediamine and the 1like,
aromatic amines such as toluylenediamine,
diphenylmethanediamine and the like, phenol compounds such as
bisphenol A, bisphenol F, bisphenol S, novolak, resol,
resorcine and the like, as well as other compounds.

Further, there are listed divalent thioalcohols such as

ethylenethioglycol, propylenethioglycol,

trimethylenethioglycol, butanedithiol and the 1like, and
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hand, in view of the nol ecular dianeter of a catal yst, specific surface
area of a solid acid, and the like, the upper Iimt of the average pore

di aneter of the solid acid is 100. Further, for inproving the ability for
removing a catalyst, it is preferable to use a solid acid having a specific
surface area and an average pore dianeter within the above-described ranges
and a dianeter in the range from 10 through 60r. As the solid acid having

t he above-described form clay mnerals such as acid clay, nontnorillonite
and t he alkelenetpbeglycods al osudes sush as diekhydensithiogilycodagnesi um
silicate and the like, nmetal sulfate salt or phosphate salt and the |ike,
sol i di f itedi ethybesethieaglwedl candelthehdsiieor i These dactndet hydirolgen and

rati on exchange resins are listed. For the object of the present invention,
a conposcémpomhdé ocandeldbavbagusde dbhovembliEsatioedofpewofor moréace area
and average pore dianmeter is preferable. As such a conposite netal oxide,

there are |istFedteemothetenlanl alsiod®de Rise@acothpeuindd 4btaified yent
oxi des such as silicon oxide, boron oxide, titanium oxide, alum num oxide,

Zi 1 cONi U @Kt £6n - PEUPRST 172 OX6AlOf &RlepokiTaexEifipodhd cOkhélfe dod ikie | ke.
Specifically, alumnumsilicate, magnesiumsilicate, zirconiumsilicate,

titani Um$atbgéh Ceopbinddn l§%| 5Cé&ﬁveﬁfﬂ@nﬁii%cﬁﬁ8wn%Hmla&m borat e,
magnesi um borate, zirconiumborafe, titaniumborate, alum num zirconate,

magnesi um zir Qﬁ“attﬁeséndc&lﬂgohhﬁg-ét Irﬂo@‘gdiﬂ%&’bf&lf@e%ecom hlg et al

oxides , a single netal oxide su ance such as silica gel and the |ike can
be used £i88h9199 é&'ﬁp&ﬂ“@ having an average molecular weight of up

to 2000 obtained by addition-polymerization of an alkylene
oxide to divalent alcohols, trivalent alcohols, and compounds
having an average molecular weight of up to 2000 obtained by
addition-polymerization of an alkylene oxide to trivalent
alcohols. Compounds having an average molecular weight of over
2000 after addition of an epoxide compound to divalent alcohols
or trivalent alcohols are not preferable due to increased
amounts of by-produced monools.

As the epoxide compound to be addition-polymerized to
the above-described active hydrogen compound, propylene oxide,
ethylene oxide, 1,2-butylene oxide, 2,3-butylene oxide,
styrene oxide, cyclohexene oxide, epichlorohydrin,
epibromohydrin, methyl glycidyl ether, allyl glycidyl ether
and the like are listed. These may be used in combination of
two or more. Of them, preferable are propylene oxide, ethylene
oxide, 1,2-butylene oxide, 2,3-butylene oxide and styrene

oxlde. More preferable are propylene oxide and ethylene oxide.
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descri bed above is satisfied. Solid acids particularly preferably used

I ncl ude alum numsilicate, nagnesiumsilicate and m xtures thereof. It is
preferable that these are synthetic products not natural products . As
comercially avail abl e products of a solid acid having such properti es,

KW 600 BUP-S, KW 700 PEL, KW 700 SEL (trade nane) and the |ike manufactured
by Kyowa Chem cal Industry K K are listed. O them KW700 PEL and KW 700
SEL are preferable, and KW700 SEL is nost preferable. As the synthetic

al um nunsils qatefendivise that pyrapwlidriec oxidieovicdupies @ttt leasis 506 75% by
wei ght and an al um num oxi de content of 5 to 25% by wei ght are preferable.
As a chevy ceeigbtposi tihen tdoeakolmpuAt?20F erixitie neBfiposnésenfhifli ed ( n
and mare the nunbers of coordination of silicon dioxide and water to

al um nurpropehet isrespecimbrel preférabliyn athildastatéos i sy ceeidhnat add s
preferable. As a synthetic nmagnesiumsilicate, 44 those having a silicon
di oxi de prefterdbDy HHL1D at01eay twaoghby anéigh e sising drdepesident of 5
to 20~ by weight are preferable . As chem cal conposition thereof , MO

xSi Oz yé&hpden&*Eoptd {h Bty (Sud bopyre 1die JHHRVDY 1¢ne QX ideNakh@n of

silicon dioxide and water to magnesi um oxi de, respectively) . That in which

water | z?xﬁ&%fji&?t&g dﬁpfl%;fy}l%ﬂélr Soulf Al a2 Bl yo kiR 1k§TRHA H1§oal Whi ch a

crude pol yoxyal kyl ene po Is allowed to contact 'wth a solfid acid may be

" Lorher g "SR cLORTLACTL Wiy U Sy JEE TR b
content of an oxypropylene group is at least 60% by weight,
preferably still, at least 70% by weight. When the content of
an oxypropylene group is 50% by weight or more, the viscosity
of a polyoxyalkylene polyol decreases and the flexibility of
an urethane resin obtained from this polyol is improved.

The amount used of the above-described compound having
a P=N bond which is a catalyst is from 1x10™* to 5x10°! mol based
on 1 mol of an active hydrogen compound. It is preferably from
5x10°* to 1x107! mol, more preferably from 1x10™* to 1x10°%2 mol.
When the molecular weight of a polyoxyalkylene polyol is
increased, the concentration of a compound having a P=N bond
in an active hydrogen compound is preferably increased in the
above-described range. When the amount of a compound having
a P=N bond is less than 1x10™* mol based on 1 mol of an active
hydrogen compound, the polymerization speed of an epoxide
compound decreases and the production time of a polyoxyalkylene
polyol is elongated. Conversely, when over 5%x10°! mol, the cost

of a catalyst composed of a compound having a P=N bond occupying
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catal yst are taken into consideration, the contact tenperature is
preferably in the range from50 to 150C. It is nore preferably from60 to
140C, and preferably still from 70 to 130C. Wen the nol ecul ar wei ght of a
pol yoxyal kyl ene polyol is larger, contact at a tenperature of 50C or nore
is preferable due to increased viscosity. Wen over 150C, a crude

pol yoxyal kyl ene polyol tends to be colored. As the nethod for allow ng a
crude pol yoxyal kyl ene polyol to contact with a solid acid, two nethods, a
bat ch- wi $r the Ipaddanedt i orstned ws prdvhayadky lenst pol ydhelnyatedsed se net hod
is, for exanple, a method in which a solid acid is added to a crude

pol yoxyal kyl erithepoltyempeteetnged ant owhichachhoneppypidat usompothd helys ar e

m xed by stirring. For the purpose of preventing coloring and degradati on
of a pol yaayelibulpoeyperiakd tb an @ceiee abyersd ek WhESdund Xi MY Stirring
in the presence of 45 an inert gas . The anount used of a solid acid is

fromO .4161+5038% byrwei ghin based: éﬁf&é@:&@iy%y&hkw%@ Pooye) . It is
preferablyfromo 05 to 1.5%by weig and preferably stl from0 . 1 to

1% by V"egﬂgkgnaﬁ? COPi pEl AP 59 pESf e PP, THWRBh {Re 419#; dider the

above-descri tenperature condition though it depen s on scal e. The

continuogélgﬁwszéaﬁoﬁ BRI Lol 1! EBnBoHHIEs RN WeeRa Ry Ol i S

passed t a colum arged wth a solid acl e superfl clal velocity

is prefeg Rb&rgﬁ; aPRL{{heO abby Od%sﬁ:rlybgrd) %Eg#ghlﬂ bg gpgggfaﬂfetﬂ? scal e.

After contact a solld acid, a polyoxya ene pol I's recovered by

an ordinacy et oo s pfat {44 foaf“ Oangsggla gPlq ERRICLRAN Ak e | Tke.

For further I’ nproving ab orb

f bl hat wh d I | | t t act
R R R I G T A ML R 8325‘?0
coexi st %Lh

ag%ition-polymerization temperature of an epoxide
compound is lower than 15°C, the polymerization speed of an
epoxide compound lowers leading to elongation of the production
time of a polyoxyalkylene polyol. On the other hand, when the
addition-polymerization temperature is over 130°C, the total
unsaturation degree (C=C) increased over 0.07 meq./g, though
it is dependent on the hydroxyl value (OHV) of a polyoxyalkylene
polyol.

The maximum pressure in the addition-polymerization
reaction of an epoxide compound is 882 kPa or lower. Usually,
the addition-polymerization of an epoxide compound is
conducted in a pressure proof reaction apparatus. The reaction
of an epoxide compound may be initiated from a reduced pressure
condition or from an atmospheric pressure condition. When
initiated from an atmospheric pressure condition, it is

desirably conducted in the presence of an inactive gas such
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crude pol yoxyal kyl ene polyol. This anount is nore preferably from1l to 8%
by weight ( and preferably still from2 to 7% by wei ght . For coexistence
of a solid acid with Water, these nay be advantageously added into a

pol yol. The order for addition of these is not restricted. The tenperature
when water is added to a crude pol yoxyal kyl ene polyol is preferably from 50
to 150C . In the case of addition of water, a crude pol yoxyal kyl ene pol yol
and a solid acid are m xed by stirring, for exanple, at a tenperature of
90C for &5 Houkregemerhe biww And-thel ddde -4 6hend diped pagilomo geagitilon i s
conducted, for exanple, under conditions of a tenperature of 110C and a
pressur epxEsHuBs «Paan tepoxihdy ccompand He qwesv @82 k@ adedhadamountof a

pol yoxyal kyl ene pol yol, an antioxidant is preferably added to the

pol yoxyabkylanemeiuadd Tomoalisi oxndaaasaay bEhesechxdimame aeaictioanbi nati on
with two or nore. Exanples of the antioxidant include

t ert - butyiéyshi o Vit lpaete r@bil) 6spatpadrylbwery! ahi@iprdfarably still
3-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onat e,

oct adecyat 3903k Pa @r L6wbrbundn ArBpgiexedieid ispisyd aeatife epoxide
et hyl hexyl phosphite, 4,4'-bis-a,a' dinethyl benzyl di phenyl am ne,

2-tert - bednpodn&! e MRt mum’réadt 168 'Preéufivite 4sehRytobepey £9uliipae |ike.

The amount added of an antioxidant is from 100 to 2000 ppm based on a
pol yoxyabkyiggg. pol yol . Further, when a purified pol yoxyal kyl ene pol yol and
a pol yi socyanate conpound are reacted to produce an i socyanate

For feeding an epoxide compound to the polymerization
system, a method in which a part of an epoxide compound in a
required amount is fed in one portion, and the remaining part
is continuously fed, a method in which all of an epoxide
compound is continuously fed, and the like are used. In the
method in which a part of an epoxide compound in a required
amount is fed in one portion, it is preferable that the reaction
temperature in the early period of a polymerization reaction
of an epoxide compound is at a lower side in the above-described
temperature range and after charging of an epoxide compound,
the reaction temperature 1s raised gradually.

As the polymerization method in which propylene oxide
and ethylene oxide are used together as epoxide compounds,
there are (1) an ethylene oxide cap reaction in which after
polymerization of propylene oxide, ethylene oxide is
block-copolymerized, (2) a random reaction in which propylene
oxide and ethylene oxlde are random-copolymerized, and (3) a

triblock copolymerization reaction in which after
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group-ended prepolyner, an acid can also be added to the pol yoxyal kyl ene
pol yol obtained by the above-described nethod for the purpose of inproving
storage stability of the prepolyner. As the acid, inorganic acids and
organic acids are listed. Exanples of inorganic acid include phosphoric
aci d, phosphorous acid, hypophosphorous acid, pyrophosphoric acid, and
aqueous solutions thereof. Exanples of the organic acid include formc
acid, oxalic acid, succinic acid, acetic acid, 47 mal efi ¢ acid, benzoic
aci d, prodivmariadtion c oti drepylergeouxidel ut ethelener eokidehodighoric
acid and nmalefic acid are preferable, and it is recomendable to use them
i n the fporkymefrizesbl tham, pHoydrementoxddided sofpodymecideds Dfotthéseo 25 ppm
based on a pol yoxyal kyl ene polyol. It is preferably from1l to 20 ppm and
pref er abetiridd | prefedabbe larppitheAr tiyilcines qaisferedy ymeskddi anthe
above-descri bed additi on anount range and sinultaneously in the range

wher ei n faH ifock P pEytee Kz etitorpahethod s not | ower than 5 and the acid
value is not over 8 ng KOH g. Further, the concentration of a peroxide in a

pol yoxyal kyl emaepchyeimabt prieeduie tbe alivvaddessbhbpdionerakadiohns
preferably O . 28 nmmol/kg or less . It is preferably still 0. 2 mml/kg or

less , mpgari@ierad thfueicdd My KhedlcHA88ing Ispelelde ot0BRCBpbRI RN Of a

peroxide i's over 0.28 mmol /kg, when a tin-based catalyst is used in

cact Rl POk BARipAR eSO e Y oot e

”EChaniCéHe like. The charging speed of an epoxide compound is
preferably controlled so that the maximum pressure of an
addition-polymerization apparatus does not exceed 882 kPa.
When charging of an epoxide compound is completed, the inner
pressure of an addition-polymerization apparatus decreases
gradually. It is preferable to continue the addition-
polymerization reaction until change in the inner pressure is
not recognized. When based on the hydroxyl value (OHV) of a
polyoxyalkylene polyol, it is preferable to continue the
addition-polymerization until. OHV becomes 2 through 200 mg
KOH/g.

In conducting the addition-polymerization reaction of
an epoxide compound, a solvent can also be used if necessary.
Examples of the solvent include aliphatic hydrocarbons such
as pentane, hexane, heptane and the like, ethers such as diethyl
ether, tetrahydrofuran, dioxane and the like, aprotic polar
solvents such as dimethylsulfoxide, N,N-dimethylforlamide and

the like, as well as other compounds. When a solvent 1ls used,
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property of a pol yurethane decrease. A purified polyoxyal kyl ene pol yol
obt ai ned as descri bed above has the followi ng properties , nanely, ( 1)
OHV in the range from2 to 200 ng KOH g, (2] total unsaturation degree
(hereinafter, referred to as C=C) in the range of 0.07 meq. /g or less, (3)
a head-to-tail bond selectivity (hereinafter, referred to as HT
selectivity) of an oxypropyl ene group of 48 95 nmol % or nore, and (4) a
catal yst-remai ni ng anount of 150 ppmor |ess (hereinafter, these are called
four cordi ieodtesbrakledhadxheksalBentpdisybecovere@ afitesenrodnesarnon). OHV
of a pol yoxyal kyl ene polyol is preferably from9 to 120 ng KOH g, and

pr ef er aldnd $sirddcyaled 49 tha t6theprikdrcd 1 onheos tddia pohypsiadkyileaei on of an
epoxi de conpound, particularly propylene oxide is conducted until OCHV
becones polderl Aows KdY gindtreageacti on time of a pol yoxyal kyl ene pol yol
becones too I ong. Wen OHV is over 200 ng KOH g, the nol ecul ar weight of a

pol yoxyal kyl emg Rraley @le tho@ ezaﬁesﬂuaduhdmgféepbmybkwm{rléhe 83yblli ng
pol yur et hane | owers. C=C in a pol yoxyal kyl ene polyol is mainly an index of

the anduididy as2pHBBBAK nBaAYkNGe Homithiaid! el adcat avps o R Bregehar end
produced by a sub-reaction of propylene oxide. C=Cis not nore than 0. 07

med. /g.irfVerdfiuH! wildPt@ieitNdBntBht b8 49tad¥8/&hRIr@genNeembBangeCchani cal
property of a pol yurethane resin of a flexible polyurethane foam

el ast omeox REA idY FBEEE) 2landth { BRobbhent OWBAGe FdMBdif Signdeg,nt of

such a condition,” C=C is preferably 0.05 neq./g or less, and
operation such as heat and pressure-reduced dehydration
treatment, de-salting reaction or the like may not be conducted
in a process for preparing a polymerization initiator for a
polyoxyalkylene polyol. Usually, in the most widely
flourishing method using a KOH catalyst, it is required that
before addition-polymerization of an epoxide compound to an
active hydrogen compound, KOH and the active hydrogen compound
are charged into a reaction apparatus, and heat and
pressure-reduced dehydration treatment is conducted under
conditions of a temperature of 100 to 120°C and a pressure of
1.33 kPa or less for 3 to 8 hours, to prepare a polymerization
initiator (potassium salt of active hydrogen compound).
Further, in the method using a phosphazenium compound catalyst
in which an inorganic compound described in Japanese Laid-
Open Patent Publication (JP-A) No. Hei-10-77289 or
International Publication WO 98/54241 (EP 0916686Al1l) is a
counter anion, de-salting reaction with the above-described

potassium salt of an active hydrogen compound should be
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preferably still 0.03 nmeq. /g or less. Depending on the usage of a

pol yur et hane resin, C=C of a pol yoxyal kyl ene polyol is preferably O.
However, 0O is not necessarily preferable industrially, since then reaction
conditions such as reaction tenperature, pressure and the |ike should be
extrenely |l oose leading to too long a reaction tinme. Under such conditions,
49 the lower limt of CcCis preferably about 0.001 neq./g. Wen the HT
bond sel ectivity based on an oxypropyl ene group by propyl ene oxi de addition
pol yner i confuntedcteaprepanden 99%yimera zpsipoxialitilades .pdheowat®r ng such
a low C=C, there occur problens in that the viscosity of the

pol yoxyatéytent pinydhe ncasasewhermslidi ngedt opnd y pofe ssutleexdeduwsed

pol yur et hane foam deteriorates due to poor conpatibility with an auxiliary
agent sudéhpdratsohi toeetment adyamiotabd tbadhcked hs pwdfersb D 6@0

di sadvantages. Due to an increase in viscosity in raising the nolecul ar

wei ght opp Y YDewd) kpreneraplyolstitine 206 cppht Yorof 18s9) eanly mysobt ai ned
by reaction with a polyi socyanate conpound al so i ncreases and therefore,

wor kabi | pry£LouBLG- 3600ﬁphh@r51@§§lp@a§édo$nm PotPN Hid it dfand T bond

selectivity is 95 nmol % or nore, and preferably still 96% or nore. The
re”H'n'chﬁﬂPthyﬁionﬁ e8hpb¥al hﬁdapﬂehﬁﬁiﬁé|Ekhﬁgeceﬂbﬁghd's 150 ppm or
| ess. When the catal yst-renai ni ng anount I's over 0O ppm an isocyanate

gr oup- ended prmyr@r%gpﬁganggrbiguﬁ gg_hag aot}qd)éo yﬁﬁ}g%ﬁr}gcy&%lh%ol with a

pol yi socyanat e conpound mani f ests ein VISCOSIt

catal ys"p&fﬁ?i%:{%@é@&'@s 88sBEEOEA WU Q1R DO aels be‘a”dﬂ‘*’é?‘f P U

still 50 I'S reconmen [ 1T°'m

catal yst 508 gn{n@gtgggg&{ii 588, b8% 28, 8035101 FandbU] 1o Lty 111

can be |0 ppm according esTiD purlflcatlon
mot hod 1 BRVAPBAUET o 5?@%32?%&52&%&%8%@3 SSaitnt EgeZm Fhent fon
W be gegeribedn A RIS ol 285 "ende PR IS RRe Lo SRRl V!
polyoxyalkylene polyol to contact with a solid acid having a
particular specific surface area and average pore diameter,
the remaining catalyst can be removed efficiently and the
remaining amount of the catalyst can be controlled to not more
than a particular value. Particularly, a solid acid having a
specific surface area of 450 to 1200 mz/g and an average pore
diameter of 40 to 100A is useful.
In vies of the ability for removing a compound having
a P=N bond (hereinafter, referred to as catalyst), the specific
surface area of a solid acid is an important factor. The
specific surface area of a solid acid is preferably from 500
to 1100 m?*/g, preferably still, from 550 to 1000 m?’/g. When the

specific surface area is less than 450 mz/g, the ability for

removing a catalyst in a crude polyoxyalkylene polyol lowers.
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there are listed a nethod (hereinafter) referred to as Method 1) in which
an et hyl enically-unsaturated nononer is polynerized by continuous operation
or batch-w se operation in a pol yoxyal kyl ene pol yol to disperse a polyner
particle in the polyol, and a nethod (hereinafter, referred to as Method
1) in which a polyner solution previously polynerized in a solvent and the
like is added to a pol yoxyal kyl ene pol yol, then, the solvent is renpoved, to
di sperse a polynmer particle in the polyol. In view of the productivity of a
pol ymer -@n $iher osbiegohgnd, iveview of effixbianayiar reaevedhng rueFyideper at i on
thereof is preferable. Method I will be first described. The

pol yoxyapédyexeapbyjehe upedyph frodu@ myixedosglwtion spfrsbd patudel in the
present invention is a pol yoxyal kyl ene pol yol satisfying the

above- depelydmeyla iyl enenpolyohsafd)sdhidugdid 4)theOdpper d ipdlty @fya kyl ene
polyol is preferably in the range from10 to 150 ng KOH/ g. Preferably
still, iépécificterfacgeateanid5i1200l@d/ gy KOH g. The

et hyl eni cal | y-unsat urated nmononer for form ng a polyner particle is a

conpound havi mheabvbeage Hore Aitetuicak! yraferdnIRtra®ngs0 Uy Waiodh can be
pol yneri zed. 51 Exanpl es of such an ethyl enically-unsaturated nonomner

i ncl ude ?Héﬁ@r&ﬁ@&'%ﬁ@ﬁ,%ﬁbnﬂ%%ﬂm SA BN Pac 8 VAN 4h laferage
met hacrylonitrile and the |ike; methacryl ate-type nononmers such as net hyl

acryl at epopHt §iafetyt a$:|?1 184 €3 An ﬁ‘ﬂf”" S dREPY SRl A Wrilktee

di met hyl'am noet hyl acryl ate, di nmet hyl am nopropyl” nmet hacryl ate and the |ike;

car boxyl 1 gEQUR SO AldY B8 1TIRGTBES Sy A%y 3¢ bRk yaE. don MBI © acid.
Cl &, ?gﬂgrl C acli dfl’g%% tﬁe ﬁ'?'%e,

itaconic acrd, nalelc a aci d anhydri de

0 ouP- CORLRAD0. TRAUBL e SHETL Af1 AP GT oS :RRWE E6ralfBE UL AR 1 de and
surface area of a solid acid, and the 1ike, the upper limit
of the average pore diameter of the solid acid is 100A. Further,
for improving the ability for removing a catalyst, it is
preferable to use a solid acid having a specific surface area
and an average pore diameter within the above-described ranges
and a diameter in the range from 10 through 60A.

As the solid acid having the above-described form, clay
minerals such as acid clay, montmorillonite and the 1like,
composite metal oxlides such as aluminum silicate, magnesium
silicate and the like, metal sulfate salt or phosphate salt
and the like, solidified acids such as silica gel-phosphoric
acid, and the like, and cation exchange resins are listed. For
the object of the present invention, a composite metal oxide
having the above-described specific surface area and average

pore diameter is preferable. As such a composite metal oxide,

there are listed composite metal oxldes prepared using
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nononers such as butadi ene, isoprene, 1,4-pentadiene and the |ike; aromatic
hydr ocar bon- based nononers such as styrene, a-nethylstyrene, phenyl styrene,
chl orostyrene and the |ike; hal ogen-containing nononers such as vinyl
chloride, vinylidene chloride and the like; vinyl ethers such as vinyl
ethyl ether, vinyl butyl ether and the like; vinyl ketones such as vinyl

et hyl ketone and the like; vinyl esters such as vinyl acetate and the I|ike;
acryl am des such as acryl am de, N, Ndi net hyl acryl am de,

N- i sopr ofgE&erghinddide s sNdihreshyi bhconprugld aboyloanpeide, titanium

met hyl enebi sacryl i am de and the |ike; and nethacryl am des such as

N, Ndi et bxlidet, hacunindmanoglédand zihednikm .odhidse magnesiumedaidne or in
conbi nations of two or nore. O them preferable are

et hyl eni ealLby umné:ed de Atz cneRDAE ahdCOhé Al iKegSpecli€ashl10pe Lnumpionundl
selected from 52 acrylonitrile, styrene, acrylam de and nethyl

et hacr ykatiecatee @agPesiumn saaiete,atdidtoifivin RO MBEtPArt1€d@iwiepends on
the amount used of an et hylenically unsat ur at ed monomer and the conversion

thereof. sThecaeRverahefufl sanighbxl epiral sy11osed Ur i G FRRBEats, 70% by
wei ght or nore though it depends on the production condition of a

pol ymer - thgﬂ%%i%ﬂ\ tP&fé(f’emzCﬂérldoil%?ﬂgfé%Y t%({é?nt%n’{"ﬁbgﬁg Ol a T Enurl

anount used of an et hy y unsat ur at ed nononer eferm ned | n VI ew

o COnVeLSEABrERE! CbonoBRER £1680he] tald P TuReO1f0aRAL LSOV yoT ONt

based on parts by~ wel Bove-descri bed po yoxya ene pol yo

whi ch i “the dle Sega}%ggtgeﬁéygi fA;Eld pre%;;%g mfaling BQiﬁ?t&i%&é}?éés by

wei ght , pre rom rts
o el R b YA S
pol yrrer g Above ?}%Zﬁ%&&%‘%geﬂ"b%“lbsti 50% by vel ght , and
e STy 1L, 1M 17,10 S5t L e AL OGS AL
pol ymer p u ‘pre ably us clu
aluminum silicate, magnesium silicate and mixtures thereof.
It is preferable that these are synthetic products not natural
products. As commercially available products of a solid acid
having such properties, KW-600 BUP-S, KW-700 PEL, KW-700 SEL
(trade name) and the like manufactured by Kyowa Chemical
Industry K.K. are listed. Of them, KW-700 PEL and KW-700 SEL
are preferable, and KW-700 SEL is most preferable.

As the synthetic aluminum silicate, those having a
silicon dioxide content of 55 to 75% by weight and an aluminum
oxide content of 5 to 25% by weight are preferable. As a chemical
composition thereof, Al,0;°nSi0O,*mH,0 is exemplified (n and m
are the numbers of coordination of silicon dioxide and water

to aluminum oxide, respectively). That in which water is

coordinated is preferable. As a synthetic magnesium silicate,
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particle is less than 5% by weight, no sufficient inproving effect is
obt ai ned by use of the polyner-di spersed polyol such as hardness of a

pol yur et hane, ventilation property of a pol yurethane foam and the |iKke.
When the concentration of the polynmer particle is over 60% by wei ght, an
I ncrease in viscosity of the resulting polyner-dispersed polyol is

remar kabl e, and 53 di spersion stability also deteriorates. The average
particle size of a polynmer particle to be dispersed in a pol yoxyal kyl ene
pol yol ithesefravariy af sdAdigocnldioxide\Gontent jof Sbeteraht oy melilghftr om 0. 05
to 7 E.im nost preferably from0.08 to 5 ~,m Wen the average particle
size i s ardsat magresOln oxidéecontsensi tof of hop@Ognevy dwepghtedneol yo

i ncreases. On the other hand, when the average particle size is nore than
10 Vi m pheferapkesiAsnchémabial iopmpio sd tiany tkerdef e Mgl atSH, * yH,0 is

pol yneri zation of an ethyl enically unsaturated nononer, a radical

pol yner i geémpDif Dedli(af andiysavseathe bpabelriscat kyorditae iahcof isdtlddonz o
conmpounds such as 2,2' azobi s(4-net hoxy-2, 4-di nethylval eronitrile), 2,2

azobi s( 2a &k Daé baly I ter Q) magndsiamObk$4é SOREYEOM F&1y p) Bk tipe | i ke,
per oxi de such as benzoyl peroxide, t-butyl peroxide, di-t-butyl peroxide

and the {hken weEEXYifi s4biafigased iQep&f%ﬁcuiﬂfl?”@ﬂ@feEESﬁle a
pol ymeri zation initiator 1s usually fromO. 1 to 10% by wel ght based on an

\ite Pélhtem cal Iy pis Rehparad utBN2FSIhidd o SrR&& S AR Y d 1101 She gl yok Py
is allowed to contact with a solid acid may be a temperature
near room temperature. However, when shortening of the
treatment time and improvement in ability for removing a
catalyst are taken into consideration, the contact temperature
is preferably in the range from 50 to 150°C. It is more
preferably from 60 to 140°C, and preferably still from 70 to
130°C. When the molecular weight of a polyoxyalkylene polyol
is larger, contact at a temperature of 50°C or more is preferable
due to increased viscosity. When over 150°C, a crude
polyoxyalkylene polyol tends to be colored.

As the method for allowing a crude polyoxyalkylene polyol
to contact with a solid acid, two methods, a batch-wise method
and a continuous method are listed. The batch-wise method is,
for example, a method in which a so0lid acid is added to a crude
polyoxyalkylene polyol charged into a reaction apparatus, and
they are mixed by stirring. For the purpose of preventing

coloring and degradation of a polyoxyalkylene polyol, it is

preferable to conduct mixing by stirring in the presence of

45



It is preferable to use a chain transfer agent together with a radical
polyneri zation initiator. Exanples of the chain transfer agent include

al cohol s such as nethanol, ethanol, propanol, isopropanol, pentanol and the
| i ke; mercaptanes; hal ogenated hydrocarbons; aliphatic am nes such as 54
triethylamne, tripropylamne, tributylamne, N, N diethylethanolam ne and
the like; norpholines such as N nethyl norpholine, N ethylnorpholine and the
| i ke; sodi um nethal |yl sul fonate, sodium allylsul fonate, toluene, xylene,
acet oni t2p| nenegar, Thepameantdugrdnef atsplishacdidyds| faomed 1 & her,

N, N- di et hyl f or mal dehyde and the |ike. Anong these, triethylamne and a

m xture 2% byiwehghtinbasedndniaoprwpamdlyoxypileyf emd|mlyihke. dtours used of
a chain transfer agent is preferably from0.01 to 10~ by wei ght based on

t he tot aprefeghblygf faopod yoXkyted Ky.l5éndypweyghtanandrnprxs fetanlyatill
unsaturated nmononer. It is preferably still fromO0.05 to 5~ by weight.

Further, ££om 0 he {urioby wéighsperise npretaat time Parprefe€raPpdy Hmsm zation
can al so be conducted in the presence of a dispersion stabilizer. As this

di sper si entst@hdureundeictbeasBol e S8€8c2ipel YESHBEr POLYO| cifilitiidh Ny a
car bon-carbon unsaturated bond, nodified polyols having an acryl group,

net hacr ythehgHP i tadeplendisOeR 95'&@ iR 1lel . kanen dot ifiRE! It yed 120 t he
| i ke, as described in Japanese Patent Publication (JP-B) No. Sho-49-46556.

Al'so, a peLHedYA] kKheRea E%ﬁ@'pchl%}’d:ﬁgalmﬁihr{@béi%ﬁrlé/"ﬁhgQEdaﬁ}fb@gtPO| yester
pol yol having substantially no carbodn-carbon unsaturated bond can be used
a column charged with a solid acid. The superficial velocity
is preferably from about 0.1 to 3 (1/hr) though it depends on
the scale. After contact with a solid acid, a polyoxyalkylene
polyol is recovered by an ordinary method such as filtration,
centrifugal separation and the like.
For further improving ability of a solid acid to adsorb
a catalyst, it 1s preferable that, when a crude polyoxyalkylene
polyol is allowed to contact with a solid acid, water in an
amount of 0.1 to 10% by weight is allowed to coexist with the
crude polyoxyalkylene polyol. This amount is more preferably
from 1 to 8% by weight, and preferably still from 2 to 7% by
welght. For coexistence of a so0lid acid with water, these may
be advantageously added into a polyol. The order for addition
of these is not restricted. The temperature when water is added
to a crude polyoxyalkylene polyol is preferably from 50 to 150°C.
In the case of addition of water, a crude polyoxyalkylene polyol

and a solid acid are mixed by stirring, for example, at a

temperature of 90°C for 5 hours, then, pressure-reduced
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as a dispersion stabilizer. An ethylenically unsaturated nononer,

polyneri zation initiator, and if necessary, a chain transfer agent,

di spersi on 55 stabilizer and the |ike are added to the above-descri bed
pol yoxyal kyl ene pol yol, and pol ynerization reaction is conducted. The

pol yneri zation tenperature of an ethylenically unsaturated nononer is
determ ned according to the kind of a radical polynerization initiator

used. Usually, it is polynerized at a tenperature not |ess than the
decorrpoﬁiecmﬁilracféirﬁfér gPgratdon hési neerdeered) t for peepapdis.y PREATL0 to
200C, and preferably still from90 to 150C. The pol ynerizati on reaction can
al so be axontiucias wWwiler tempesmBirras st Canddaanpsphenice pfedsdBe. Wil e
t he pol ynerization reaction can al so be conducted wi thout solvents , it can
al so be kRandua ecemove lwateresence of at | east one solvent selected from

wat er and organic solvents . Exanples of the organic sol vent include

tol uene, xyl eFer pretent ingldsgrdwicnan bEpa grod yokyalkydersd ppllgna, gl ycol
di ret hyl ether, N, N-di met hyl f ormam de, nethanol, ethanol, butanol,

| sopr opaiip| arftitbti®ant kis pfdEsraoIpl dded 06 the polyoryarieyléeme reaction,
the resulting pol ymer-di spersed polyol can be used without treatnent as a

raw mat gfd BroOf Ehd UM BENEGRE Mdrdecfusddlialop@ el inScBhefiahébby used
after renoval by distillation under reduced pressure of an unreacted

et hyl eniyepdl VewdSett UnGt€d DRARPTEEs G 0ERO NBREL bk Piakf Ofeiu@é 2 _

pol ymeri zation initiator, a chain transfer agent, a solvent and the |ike.

The condid#@Ibutylhydroxytoluene (BHT), pentaerythrityl-tetrakis-
3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate,
octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate,
ethylhexylphosphite, 4,4'-bis-a,a’-
dimethylbenzyldiphenylamine, 2-tert-butyl-4-ethylphenyl,
2,6-di-tert-butyl-4-ethylphenol and the like. The amount
added of an antioxidant is from 100 to 2000 ppm based on a
polyoxyalkylene polyol.

Further, when a purified polyoxyalkylene polyol and a
polyisocyanate compound are reacted to produce an isocyanate
group-ended prepolymer, an acid can also be added to the
polyoxyalkylene polyol obtained by the above-described method
for the purpose of improving storage stability of the
prepolymer. As the acid, inorganic acids and organic acids are
listed. Examples of inorganic acid include phosphoric acid,
phosphorous acid, hypophosphorous acid, pyrophosphoric acid,
and aqueous solutions thereof. Examples of the organic acid

include formic acid, oxalic acid, succinic acid, acetic acidqd,
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for the pressure-reduced distillation-off operation is not particularly
restricted, and it is usually conducted using an 56 appar atus such as a
forced thin fil mevaporation apparatus and the |ike under conditions of a
tenperature of 70 to 150C and a pressure of 1.33 kPa or less. Herein, a
met hod in which a polynmer solution previously polynerized in a sol vent and
the like is added to a pol yoxyal kyl ene pol yol, then, the solvent is
renoved, to disperse a polynmer particle in the polyol (Method Il ) will be
descri baerledc achdl. perzdly agidat bir te Beenesiohioniggiciderandeayeolsi t i at or
and the like for formng a polymer particle, with conpounds as descri bed
above arsolsetonShdheaieaferi Phvsphorégpaacidr @nds walielity d¢igin 4@et o 200C
t hough this depends on chem cal and physical properties of the

pol yner ipxefenabhbe | | andritnis etdydrgmenniddle uirsatae dtheoh nondiner fosed. [t is
preferably in the range from90 to 150C. As the solvent to be used for

pol yrer i gfitd eoludtioneaFheoamroant viadded ofsaheatbd g Enoimhe edb@sepipascri bed
organi ¢ solvents and water, though this depends on the chem cal and

physi cal b@s@padt iaepoliokiralRglaer bpgByo DN Itiilsi preEe2BB 19t hydRni ¢al |y
unsat urat ed nononer used. The anpunts used of the polynerization initiator

and et hy;@npgal | ¥ndnpaeeda®d yTRAGMAr MAidh NOttpalsi gphar ki weser gt ed, and
usually fromO0.01 to 10~ by weight and 3 to 60~ by wei ght, respectively,

baset CoHBEERLYqod L UTEOLLALARRCL IR TONSEErok endli bl o
and slmultaneously in the range wherein pH of a polyoxyalkylene
polyol is not lower than 5 and the acid value is not over 8
mg KOH/g.

Further, the concentration of a peroxide in a
polyoxyalkylene polyol obtained by the above-described
operation is preferably 0.28 mmol/kg or less. It is preferably
still 0.2mmol/kgor less, most preferably 0.15 mmol/kg or less.
If the concentration of a peroxide is over 0.28 mmol/kg, when
a tin-based catalyst is used in reaction with a polyisocyanate
compound, the activity of the tin-based catalyst lowers because
of the peroxide and therefore, molding property and mechanical
property of a polyurethane decrease.

A purified polyoxyalkylene polyol obtained as described
above has the following properties, namely, (1) OHV in the range
from 2 to 200 mg KOH/g, (2) total unsaturation degree
(hereinafter, referred to as C=C) in the range of 0.07 meq./g

or less, (3) a head-to-tail bond selectivity (hereinafter,

referred to as H-T selectivity) of an oxypropylene group of
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After a polynmer particle is forned in a solvent, the 57 resul ting pol yner
sol ution and the above-descri bed pol yoxyal kyl ene pol yol are m xed. The

m xing condition is not particularly restricted, and the mxing is usually
conducted at a tenperature from15 to 150C. It is preferably in the range
from20 to 120C. The m xing is conducted for about 0.5 to 5 hours by
stirring. Then, renoval operation of a solvent is conducted. A heat
pressure-reduci ng operation is carried out usually under conditions of a

t enper at U M9 HOT ONRRL 1 50T o) & pradsshyrst grema @uinpampunteof &0 about 1
to 6 hours to renove a solvent, though the conditions depend on chem cal
and physppmloprlessr (hesedhaftesl venesamrpoayhked foud. camditdenpodcedure, a
pressure-reduci ng operation can al so be conducted whil e passing an inert
gas t hroagbohyprsyabkyhéhgl potypdl pbl therpgesektr énveakiofh)a sol vent. The
average particle size of a polymer contained in polyner-di spersed pol yol
exerts influeroiy of &hsollyspeaTkplesé Pulydly iangrelierdabigosirén dDftd he

pol ymer - di spersed polyol. From such standpoints, the average particle size

of a pol ypermg Kosyigt, adnhd prierarailly s@ild ffdm 13Ueb 60 MATROKR/) §. Whem can be
obtai ned by suitably controlling kinds and anounts used of the

above- degga i beenchaiPmbranat ebnagedn efbiPAESESMPSERP] IPag i cud@rgnt and
the |i ke, weight conposition of an ethylenically unsaturated nononer, and

the |ikeprbpygfbid:Alid Ps RIMRRIdtRBuRt 1 A oRY YO NRé K ¥haBe PRXIuMIch is a
di spersi on nedium 58
the reaction time of a polyoxyalkylene polyol becomes too long.
When OHV is over 200 mg KOH/g, the molecular welght of a
polyoxyalkylene polyol decreases and the flexibility of the
resulting polyurethane lowers.

C=C in a polyoxyalkylene polyol is mainly an index of
the amount of a monool having an unsaturated group at the
molecular end produced by a sub-reaction of propylene oxide.
C=C is not more than 0.07 meqg./g. An amount greater than this
is not preferable since the mechanical property of a
polyurethane resin of a flexible polyurethane foam, elastomer,
sealing material and the like lowers. From the standpoint of
such a condition, C=C is preferably 0.05 meq./g or less, and
preferably still 0.03 meq./g or less. Depending on the usage
of a polyurethane resin, C=C of a polyoxyalkylene polyol is
preferably 0. However, 0 is not necessarily preferable
industrially, since then reaction conditions such as reaction

temperature, pressure and the like should be extremely loose

leading to too long a reaction time. Under such conditions,
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<Pr oduction nethod of isocyanate group-ended prepolynmer (1)> A nethod for

produci ng an i socyanate group-ended prepolyner using as a raw material a

pol yoxyal kyl ene polyol will be described. The isocyanate group-ended

prepol yner is produced by reacting a polyol with a polyisocyanate conpound.

The pol yol used in the present invention is a pol yoxyal kyl ene pol yol

sati sfying the above-described four conditions (1) through (4) or the

above-described pol yner-di spersed derived fromthis pol yoxyal kyl ene

pol yol . HFhesiowgrpdindl 9§| gcalﬁoP§8¥9EPR}YeﬁB°B6I90P°Asmﬁﬂe/solyol\MII

be described. This polyol is a polyoxyal kyl ene pol yol satisfying the

above- descr i bétherm dhec nd; PpﬁﬁsSel?cthvwghb@sﬁd)on a qF¥RRoOPHER® havi ng a

catal yst-remai ni ng amount of 50 ppmor |ess are preferable. Further, CPR

( Cont r ol gedupobynpropiieor Rxide iadddtiomowodymerd zatdion defcregsias

substances in polyol ) of a polyoxyal kyl ene polyol is preferably 3 or |ess
It is pnééerabtyimsta [pdollyoorydldgslenanpstlypilehavablgysGch\Whelow -CPR i s

over 3, the storage stability of an isocyanate group-ended prepol ynmer

| oners. Thereat alcysir r @raiblieng amnint that antheocyasabsigyoupfendak

prepolyner is preferably 120 ppmor less. It is preferably still 70 ppm or

less , npelybkehekgbene2G Dr ingks®aselhe mel@alngt propRirtyngoanaint in an
i socyanat e group-ended prepolynmer is attained by controlling the

\3\?; f," ﬁgtfnembmeng pYIRMRHe thand POEyANY al&yéeierfeeyol ahe 129 PRBdgy | ess.
compatibility with an auxiliary agent such as a silicone
surfactant and the like, as well as other disadvantages. Due
to an increase in viscosity in raising the molecular weight
of a polyoxyalkylene polyol, the viscosity of a prepolymer
obtained by reaction with a polyisocyanate compound also
increases and therefore, workability lowers. From the
standpoint of such a condition, the H-T bond selectivity is
95 mol% or more, and preferably still 96% or more.

The remaining amount of the catalyst in a polyoxyalkylene
polyol is 150 ppm or less. When the catalyst-remaining amount
is over 150 ppm, an isocyanate group-ended prepolymer obtained
by reacting a polyoxyalkylene polyol with a polyisocyanate
compound manifests change in viscosity by time. The
catalyst-remaining amount is preferably 90 ppm or less, and
preferably still 50 ppm or less. It is recommendable that the
lower limit of the catalyst-remaining amount is as low as
possible. Usually, the lower limit can be lowered to about 1

ppm according to the above-described purification method.
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t he catal yst-remaining anount in an isocyanate group-ended prepolyner is
over 120 ppm change in the viscosity of the prepolyner by tinme increases.
The lower |imt of the catal yst-renaining anount may advant ageously be as
| ow as possi ble. Usually, according the above-described nethod for
purifying a pol yoxyal kyl ene polyol, a catalyst can be renoved to give a
remai ni ng amount of about 1 ppm the catal yst renai ni ng anount in an

i socyanat e group-ended prepol ymer can be reduced to about 1 ppm As the
pol yi socyanat e conmpound used in the present invention, aromatic, aliphatic

and alicyclic conpounds and the |ike having two or_ nore isocyanate groups
in one|%%¥RQHQ¢%QH|@E¢%@%dﬂfEH%#W%%‘@#SE¢@S%9oﬂ%%Y%l?socyanate i ncl ude 2
4 tolylene diisocyanate, 2,6-tolylene diisocyanate, isonmer m xtures of

t hese pol yi sotpaednes & nmgthed: 2oy apredygingi ght poIpmegodrgpensedan 63: 35
rati o by weight (TDI-65/35), 4,4'-diphenylnethane diisocyanate,

2, 4' - di prehytheehatize db¥eseyantneenion -wiphepy| destunbkeedi i socyanate, any
i somer m xtures of di phenyl met hane diisocyanates, toluylene diisocyanate,
xylyl ene dii sdeyaedihwdsa, fom' producinanat hylypkyldhepdrsedcyalgbd,,

p- phenyl ene diisocyanate, naphthal ene diisocyanate and the |ike, and
conpoundshed anreed iy eldyd mogtained |(ve refiniafeea pekfertedatatass MelExadpl es of
the aliphatic isocyanate include ethylene diisocyanate, 1, 4-butane

di i socyappt einl, GhiienanarbO et i&OLyLIEYy cuns £t upaesdy| RORoMEESOGRanat e,
hexanet hyl ene
polymerized by continuous operation or batch-wise operation
in a polyoxyalkylene polyol to disperse a polymer particle in
the polyol, and a method (hereinafter, referred to as Method
II) in which a polymer solution previously polymerized in a
solvent and the like is added to a polyoxyalkylene polyol, then,
the solvent is removed, to disperse a polymer particle in the
polyol. In view of the productivity of a polymer-dispersed
polyol, Method I, in particular the continuous operation
thereof is preferable. Method I will be first described.
The polyoxyalkylene polyol used in producing a
polymer-dispersed polyol in the present invention is a
polyoxyalkylene polyol satisfying the above-described four
conditions (1) through (4). OHV in a polyoxyalkylene polyol
is preferably in the range from 10 to 150 mg KOH/g. Preferably
still, it is in the range from 15 to 100 mg KOH/g.
The ethylenically-unsaturated monomer for forming a
polymer particle is a compound having at least one

ethylenically-unsaturated group which can be polymerized.
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di i socyanat e, dodecanet hyl ene diisocyanate, 2,2,4 trimethyl hexane

dii socyanate, |ysine diisocyanate and the |ike. Exanples of the alicyclic

i socyanat e i nclude i sophorone diisocyanate, norbornene diisocyanate,

di cycl ohexyl nethane diisocyanate, cycl ohexyl ene diisocyanate,

met hyl cycl ohexyl ene dii socyanate and the |ike. Further, nodified

| socyanat es such as carbodiimde nodified substances, buret nodified

subst ances, isocyanurate nodified substances and the like of the

above- d&*aRE 06l ek dpantihelenical sp-pesatpgated@AnQiRar BBCANES used

| socyanat e conpounds obtained by nodification of a polyisocyanate and

modi f i edcyolyi gpunatan i ininc e melpeme ofe s suidhe d asct pesyhpoisgéaeconpounds,
pol yol s havi ng an average nunber nol ecul ar wei ght of 100 to 6000 g/ nol, and
nonool s metteasy heittarmole atdavindé , Liker opehbhcryiapeepgpel mobomams| , al |yl
al cohol and the like alone or a m xture thereof . Further, polyols having a
nunber - asiedinges e Elvyl ascivglgbé, obutPd ho6rgdheq/ Bokaobllanreglaye,

addi ti on-pol yneri zati on of an epoxi de conpound to a nonool may al so be

used. Theyahswee€lepTr i badrpahyesocy aniet iyanmnibdtieg pol wcsgauaeat e can
al so be mxed for use. The preferable mxing ratio is in the range from

5:95 t0 PmethylARinGpLépy AL infe thadiiidte Ohintihetpe! Wiﬂé&;ya&&&%oﬁcglt he
nodi fi ed pol yi socyanate, preferably still in the range from 10:90 to 90: 10,

most pr %1?6@%1 YohFailfn§ aifortd N A Gd dkl1ic’ ¥cd@, ARRRACYRic
above-described polyi socyanates, preferable
acid, itaconic acid, maleic acid, fumaric acid and the like;
acid anhydride group-containing monomers such as maleic
anhydride, itaconic anhydride and the like; hydrocarbon-based
monomers such as butadiene, isoprene, 1,4-pentadiene and the
like; aromatic hydrocarbon-based monomers such as styrene,
ao-methylstyrene, phenylstyrene, chlorostyrene and the like;
halogen-containing monomers such as vinyl <chloride,
vinylidene chloride and the like; vinyl ethers such as vinyl
ethyl ether, vinyl butyl ether and the like; vinyl ketones such
as vinyl ethyl ketone and the like; vinyl esters such as vinyl
acetate and the like; acrylamides such as acrylamide, N,N-
dimethylacrylamide, N-isopropylacrylamide, N,N-
dimethylaminopropylacrylamide, methylenebisacryliamide and
the like; and methacrylamides such as N,N-
dimethylmethacryloylamide and the 1ike. These may be used alone
or in combinations of two or more.
Of them, preferable are ethylenically-unsaturated

monomers containing at least one compound selected from
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are 2,4-tolylene diisocyanate (hereinafter, referred to as 2,4-TDl),
2,6-tolylene diisocyanate (hereinafter, referred to as 2, 6-TD j , isomner
m xtures of these polyisocyanates in 80 : 20 ratio by weight (TDI-80/20)
and 63:35 ratio by weight (TDI-65/35), hydrogenated TDI-80/20, hydrogenated
TDI - 65/ 35, 4,4' -di phenyl net hane dii socyanate (hereinafter, referred to as
MDIj, hydrogenated MDI, p-phenyl ene diisocyanate, xylylene diisocyanate
(hereinafter, referred to as XDl ) , hydrogenated XD, hexamnethyl ene

di i socyAREElOMEEBLhaf t REYTeRS ordy kamide [qnd metdypghaedhacaviledeyanat e
(hereinafter, referred to as IPDI), norbornene diisocyanate (hereinafter,
referred to agheBDiispensidicyonsiestyatdiomanet diai spelymer e pairdrisilieaf t er,
referred to as DCHVDI). Further, preferable are buret nodified substances,

| socyanuiependsdoni tlesabstinhcasedantl ghyedhyl emidiaflilyd unisidtuarades]
trinmet hyl ol propane nodi fi ed substances of these polyi socyanates, and

pol yi soayamaher madidf itdte scduster<isn mbHereed . WThe acqorerd iabt aEneh by

addi ti on-pol yneri zati on of propylene oxide , ethylene oxide and the like to
gl yceri netioy1éniscelbytahsabppated Faohomeraiky 7prebgr aelighar @rTRloxe M S,
XDls, HDIs, IPDIs and NBDI's, isocyanurate nodified substances, buret

nodi f i edeiseighanges asgeR@kYobnMEhki egrodbciadae @bndi®ienPolof secyanat es,
and m xtures thereof. 62 An NCO i ndex which is an equivalent ratio of an

! SOCyana}%@lﬁﬁQEDdiQpéESQEtbUfY@l’grPgefs Qgg%fébfy FEH%/QJF b iRyHdyy ng an

| socyanat e group-ended prepolynmer is in'the range fromI.3 to
more. The amount used of an ethylenically-unsaturated monomer
is determined in view of conversion thereof. Specifically, it
is from 5 to 86 parts by weight based on 100 parts by weight
of the above-described polyoxyalkylene polyol which is a
dispersing medium. It is preferably from to 8 to 70 parts by
weight, and preferably still from 9 to 52 parts by weight. Thus,
a polymer-dispersed polyol is obtained in which the
concentration of a dispersed polymer particle is from 5 to 60%
by welght based on the total amount of a polyoxyalkylene polyol
which 1s a dispersion medium and the polymer particle. It is
preferably from 10 to 50% by weight, and preferably still from
12 to 45% by weight. When the concentration of the polymer
particle is less than 5% by weight, no sufficient improving
effect is obtained by use of the polymer-dispersed polyol such
as hardness of a polyurethane, ventilation property of a
polyurethane foam, and the like. When the concentration of the
polymer particle is over 60% by weight, an increase in viscosity

of the resulting polymer-dispersed polyol 1s remarkable, and
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10 . It is preferably from1. 4 to 9, preferably still froml. 5 to 8. The
i socyanate group content (hereinafter, referred to as NCO %) in an

i socyanate group-ended prepolynmer is fromO . 3 to 30% by weight. It is
preferably from0.5 to 25% by weight, preferably still fromO0.8 to 15% by
wei ght, nost preferably from1l to 10% by weight . In an isocyanate

gr oup- ended prepol ynmer used in a one-pack type curing conposition obtained
by reacting with water in air, NCO %is designed at a |ower value within

t he aboveéigpetfipadstahdditvhalec fdpataripza&panat e gr oup- ended prepol yrer
used in a two-pack type curing conposition obtained by using as a curing
agent gl ycol s g avwsragel-pantbwld ¢izeliqh cpyiaimeyp yeott igd yioxyleg kyl ene
pol yol and the like, or polyanm ne conpounds such as 3, 3'-dichloro-4,4'

di am noddpbpaybkedt imre podyekippllEyaeneopol yehe sapaefeeabilkef role® 201 s
designed at a higher value as conpared with the one-pack conposition. The

H T bondtsel@ctinvi t¥t oOist BeefBirAbtHAIsH i1 FHrdnfOTYEHate Ir Qup- ansied
prepol yner produced in the present invention is 95 nol % or nore. This is

attai nedeufeeabngl Erefl dhesHd Pord WELACthY¥i dYePhg@pHXYDEDRYS £LE group
by propyl ene oxi de addition-polynerization of a raw materi al,

pol oyoxyakkybgge tRahy @l. 010 uf> FRle’0Qls JHFiky BF GOPIRnd NG ideidq H T
bond selectivity of the main chain of an iIsocyanate group-ended prepol yner

to 95 MY 9b1MH EredS¥s VioHCORE LA hBR A PN eheSYGBrhfe fEr HIE REUI ar
weight is raised. The HT bond selectivity of a prepolyner is preferably

0,
96% or MBi%e is more than 10 um, the dispersion stability of a polymer

deteriorates.

In polymerization of an ethylenically unsaturated
monomer, a radical polymerization initiator is used.
Specifically, there are listed azo compounds such as 2,2'-
azobis(4-methoxy-2,4-dimethylvaleronitrile), 2,2'-
azobis(2-methylbutylnitrile), 2,2'-
azobis(ilsobutyronitrile) and the like, peroxide such as
benzoyl peroxide, t-butyl peroxide, di-t-butyl peroxide and
the like, peroxy disulfide and the like. The amount used of
a polymerization initiator is usually from 0.1 to 10% by weight
based on an ethylenically unsaturated monomer. It is preferably
from 0.5 to 5% by weight.

It is preferable to use a chain transfer agent together
with a radical polymerization initiator. Examples of the chain
transfer agent include alcohols such as methanol, ethanol,
propanol, isopropanol, pentanol and the like; mercaptanes;

halogenated hydrocarbons; aliphatic amines such as
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As the catalyst in prepolyner reaction, known catal ysts used in producing a
pol yur et hane, such as am ne conpounds, organic netal conpounds and the

| i ke, can be used. Wen the nol ecul ar wei ght of a pol yoxyal kyl ene polyol is
| ower, nanely, when OHV is high, there are cases wherein no catal yst need
be used. Exanples of the am ne conmpound include triethyl am ne,
tripropylamne, tributylamne, N, N, N ,6 N tetranethyl hexanet hyl enedi am ne,

N- met hyl nor phol i ne, Net hyl nor phol i ne, di met hyl cycl ohexyl am ne, bi s[?2

(di ent hyFa#eEBY &8RINE - et hebTIPTRRRYABIRY ani el 1 RiHas AR N & N,N-

triethyl enediam ne, and the |ike. Exanples of the organic netal conpound

i ncl ude diethrdethanolpmipet @ngt ethe | hikpeamorohiod ings as@ch daButNA ti n

di acetate, dibutyltin dilaurate, dibutyltin dichloride, |ead octanoate,

| ead naphehbyamerphpilisk, ndptatihgnatesphoolbiaie anghttitenal dkend sdviunm ke.
These catal ysts can be used alone, and further, can be optionally used in
m xt ur esmethadMybsulboaatel, sbésemcal by YsiEfomiganomeElwendasad erat,al ysts
are particularly preferable. The anobunt used thereof is from0.0001 to 2.0

parts byawetghitkased omeddfle pamepthelei ghibxahed pothpxyme kyg®Baspol yol .
It is preferably fromO0.001 to 1.0 parts by weight. 64 The tenperature

when a p&Qﬁ@'tMFfErefﬁeﬂQﬁ,%ﬂﬂixﬁeﬁtrﬁfﬂcﬁfm&eﬁjdﬁnam thelPOke . |Amdriy
preferably still from60 to 110C, particularly preferably from70 to 100C.

When a peh¥gk,i streaatfrhanMid) anBOla/ i aeaYapat ©LoRPdRHy 1hienkeatid on is
preferably conducted in the presence of an inert gas for avoi ding contact

wi th wat @5ohBoBhhol d¥e PB%fieEfﬁbﬁ.egaﬁxe aflbhh®d8dka ofed cHEL ARG e dy ke are
listed. Nitrogen is preferable. The

agent 1s preferably from 0.01 to 10% by weight based on the
total weight of a polyoxyalkylene polyol and an ethylenically
unsaturated monomer. It is preferably still from 0.05 to 5%
by weight.

Further, for the purpose of dispersing a polymer particle,
polymerization can also be conducted in the presence of a
dispersion stabilizer. As this dispersion stabilizer, there
are listed a polyester polyol containing a carbon-carbon
unsaturated bond, modified polyols having an acryl group,
methacryl group, allyl group and the like on the molecular end,
and the like, as described in Japanese Patent Publication
(JP-B) No. Sho-49-46556. Also, a polyoxyalkylene polyol having
high molecular weight and a polyester polyol having
substantially no carbon-carbon unsaturated bond can be used
as a dispersion stabilizer.

An ethylenically unsaturated monomer, polymerization

initiator, and if necessary, a chain transfer agent, dispersion
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reaction is conducted under a nitrogen atnosphere for 2 to 10 hours by
stirring. Wien an isocyanate group-ended urethane prepolynmer is produced,
an organi c solvent which is inactive with the polyisocyanate and pol yol may
be used before and after the reaction or during reaction. The anmount of an
organic solvent is preferably 100% by wei ght or |ess based on the total
anmount of the polyol and polyisocyanate. It is preferably still 60% by

wei ght or |ess, nost preferably 40% by wei ght or |less. As such an organic
sol vent ,staihizer arfpAlE clike i ayel pddedettohetbasalovestdescribed and
ester ether-based solvents are |listed. Exanples thereof include toluene,
xyl enes,Phkxes¥rglkuteneon@okyel ohadthe podamenizatian kaeqacdiomet Ky

i sobutyl ketone, ethyl acetate, butyl acetate, ethylcellosolve acetate,

but yl cel ¢oxdhetedc dhet podynerheatiiks. tdimegiature oEtawethylepicdddiyng an

| socyanat e group-ended prepol ynmer having a free isocyanate conpound content
of 1% byunsaintated |nessomdn i sh e edesuriinedd acAprlCOg%t of théekirsbofamat e 65
group-ended prepol yner having a free isocyanate conpound content of 1% by
wei ght oradbssli SpéXwiefidat DoB0% iyt iwteht .uddd . s Uyeflangbl it ram 0.5 to
25% by wei ght, and preferably still from1 to 15% by weight. The free

i Socyanaﬁs@m@@mﬂ@d L0 @RpletadtireSA6YaN@E S KHM IRNERGoRpORAYISR 1S
preferably 0.8% by weight or less . It is preferably still 0 . 5% by weight

or 18SS ¢offlribthe RIECLRE aRIE 10cb¥ Dyt 4RI G e OFad 27 ErollE! b S

| socyanat e conpound content exceeds 1% by wel ght, hysteresis
and preferably still from 90 to 150°C. The polymerization
reaction can also be conducted under increased pressure and
atmospheric pressure. While the polymerization reaction can
also be conducted without solvents, it can also be conducted
in the presence of at least one solvent selected from water
and organic solvents. Examples of the organic solvent include
toluene, xylene, acetonitrile, hexane, heptane, dioxane,
ethylene glycol dimethyl ether, N,N-dimethylformamide,
methanol, ethanol, butanol, isopropanol and the like.

After completion of the polymerization reaction, the
resulting polymer-dispersed polyol can be used without
treatment as a raw material of a polyurethane. However, this
polyol is preferably used after removal by distillation under
reduced pressure of an unreacted ethylenically unsaturated
monomer, a decomposition product of a polymerization initiator,
a chain transfer agent, a solvent and the like. The condition

for the pressure-reduced distillation-off operation is not

particularly restricted, and it is usually conducted using an
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of pol yurethane increases. For controlling the free i socyanate conpound
content in an isocyanate group-ended prepolyner to 1% by wei ght or |ess,
pressure-reduci ng treatnment of the above-described i socyanate group-ended
prepol yner is conducted under conditions of specific tenperature and
specific pressure. An isocyanate group-ended prepolynmer which is a raw

mat eri al of the isocyanate group-ended prepol yner having a free isocyanate
conpound content of 1% by weight or less is produced by the above-descri bed
net hod. FPRALEFRS (BHTRAP foddedehhind il PHABPT AR OPr BRRATAFWF afidhpr essi ng
production of a diner of an unreacted isocyanate conpound in the

pr essur ethedutkegindemcondi tioose of. a Thempenpture e 70n tohe50°C and
pressure-reduci ng operation is from70 to 180C. It is preferably from80 to
170C, and pressundl 9fsii BB kPanr851lessi60C. When the tenperature is | ower
than 70C) the time for renoving an unreacted i socyanate conmpound is

el ongat ed. \Whédiendia t enpethbodrin ivvhismtea p61ymdB80LH 1y o ipgmysios 1gf a
prepol yner increases in the pressure-reducing process . The pressure is 665
Pa or | epslymétiksdpriieraabkylentPaand |ass, lakd phief ecadaleéy sidl la 133 Pa
or less . It is nost preferably 13 . 3 Pa or less . Wen the pressure is
over 665p&ayokielkiylEnéopol&y,i Nghém, uiheadloadepdl yisogymbaka, cagoound is
el ongated, and the viscosity of a prepolyner increases in the

pr essur eqi 8gu€k80a tpE3inEN haRita@des in THige FRASHN §Metthiod N9) twWEERL RNt 1S
preferably a thin |ayer evaporation nethod. An evaporation vessel of a

forced cyebtpgpall,rringh il @chyAenildlliyng fhhsaeRrecade evRimRiOr or the
| i ke can be used (see, Kagaku Kogaku Handbook, Revised 5 Edition, ed.

K kg ' a
Kagaku Kag@%eﬁahﬂuhm%wﬁy A298nd 11148 m%d@mﬁgﬁ] g}g@ggrggh KK -

exanpl e, type m evapor at or (rmanutacture

W pel en, i | t d Hi t achi
R A IR R R N B s S e e v s S

compound recovered, i LaM &Pl eRPl Yo s Wnally from 40 to 200°C though

this depends on chemical and physical properties of the
polymerization initiator and ethylenically unsaturated
monomer used. It is preferably in the range from 90 to 150°C.
As the solvent to be used for polymerization, at least one
solvent is selected from the above-described organic solvents
and water, though this depends on the chemical and physical
properties of the polymerization initiator and ethylenically
unsaturated monomer used. The amounts used of the
polymerization initiator and ethylenically unsaturated
monomer are not particularly restricted, and usually from 0.01
to 10% by weight and 3 to 60% by weight, respectively, based
on the solvent. In polymerization of monomers, the chain
transfer agent as described above may be advantageously used.

After a polymer particle is formed in a solvent, the
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pressure-reduci ng treatnent can be used in prepolyner reaction again. In
use, a polyisocyanate conpound containing inpurities such as a dinmer and
the like is preferable. To an isocyanate group-ended prepol ymer produced as
descri bed above, a catalyst for curing, silicone-based coupling agent, a
filler, a plasticizer, a pignent, a reinforcing agent, a flame retardant, a
stabilizer, a defoam ng 67 agent and the |i ke can be added according to
the object . Further, for the purpose of suppressing change in viscosity by
time of BeFHEPBRYne®olymahor §2ANELQRI d, aBd garfite ac?@oﬁﬁ'gﬁécﬁlpédrmy be
added to the prepolymer. As the inorganic acid, phosphoric acid,

pyr ophospPbY Pxyatknlene Ryl pEeandxed stEhe mixingecondihienaks @otf or
exanpl e, adipic acid, 2-ethylhexanoic acid, oleic acid and the |like are

| i sted. maeticatadsy ceestisialsrd, Ainghéheandxingtieusumilvalconducteded i n
conbi nations of two or nore. The anount used thereof is preferably from

0. 0001 tat 3 pamperbyureifyim bases 160°¢0A paktprdfevebd ghtinothé@rangecyanat e
group-ended prepolyner. It is preferably still fromO0.003 to 1 part by

wei ght. rFsRrd2igt N 2FEichodnefl migoayanst €ofiette@NEee aWAPOlYEItd 52. ) >
Next, a method using a pol yner-di spersed polyol as the polyol wll be

descri belouf® bgosyapaifgyr PHEnENEeMoPaEPBDEFALi6hAt difnad sy vienitnd sa
pol ymer - di spersed polyol is.. basically produced by the sane nethod as the

above- degghaR8ee 8B N1k 1S pie sg uPel-¥ouudlily 6peraehyal i Kegarkidw ot
pol yi socyanate conmpound, addition auxiliaries and the |Iike, those as

descri bedsgRPYE Gdor'BMa1NATRYor | IRt vt LELURIAIEY h 85 Ryl . 2
pol ymer - di spersed polyol 1s used. As thé pol yner-di spersed
a pressure of 1.33 kPa or less for about 1 to 6 hours to remove
a solvent, though the conditions depend on chemical and
physical properties of a solvent and polymer used. In this
procedure, a pressure-reducing operation can also be conducted
while passing an inert gas through a polyoxyalkylene polyol
for quick removal of a solvent.

The average particle size of a polymer contained in
polymer-dispersed polyol exerts influence on the dispersion
stability and the viscosity of the polymer-dispersed polyol.
From such standpoints, the average particle size of a polymer
is suitably from 0.01 to 10 um. Such a particle size can be
obtained by suitably controlling kinds and amounts used of the
above-described chain transfer agent, dispersion stabilizer,
solvent and the like, weight composition of an ethylenically

unsaturated monomer, and the like, in addition to properties

of a polyoxyalkylene polyol which is a dispersion medium.
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pol yol, those obtained in the nethod for producing a pol ymer-dispersed

pol yol of the above-described present invention are used. In view of the
viscosity of an isocyanate 68 group- ended prepol yner, anong

pol ymer - di spersed pol yols of the present invention, those having a pol yner
concentration of 5 to 30% by weight are preferable . An NCO % of an

| socyanat e group-ended prepolyner is from0. 3 to 30% by weight, preferably
from1l to 15% by wei ght. <Production met hod of polgurethane resin (1)> A
met hod fORTQRBEtEPMmNeLthRg pifr dEASHENAES] FT P ngNARA PTeRP hEtes i(d) >an

| socyanat e group-ended prepolymer will be described. A polyurethane resin
i s produced by r Bg&brfg &Opr epBPIReinG o HiSRE YRR a ke c \EHeaRe ededh- ended
prepol yner produced by the above-described nmethod with a chain extender.
The i sochaeR® bymedups tindeds pt ap yatre Rl @h ol yorvaddarleree padyetled in
amounts so that the isocyanate index is fromO0.6 to 1.5. It is preferably
from 0. 8wibl 1bg, deskirbred er'tie yi su¢ydnd teogmup tende® prye Ivawar tisng

pol yur et hane resin can be used mainly in the fields of a polyurethane

el ast oneproguotydrist reae tingaa g akgalreri thpai pdl y bsihegavet erbrigoand .ke. The
prepol yner preferably contains an i socyanate group-ended prepol yner

producedThy pdEysbasedeacthd ardyattidhiventiehhos a pollyodrilKkyleneat | east
60% by wei ght. Further preferable content is at |east 70% by wei ght. Mbst

pref er abpe1y612Bait38EYaANAt & HY CalioRs sk o B YABhr Sepadaitabyispr@duced by
t he above-descri bed nethod. As preferable
through (4) or the above-described polymer-dispersed polyol
derived from this polyoxyalkylene polyol.

First, a method using a polyoxyalkylene polyol as the
polyol will be described. This polyol is a polyoxyalkylene
polyol satisfying the above-described four conditions (1)
through (4). Of them, those having a catalyst-remaining amount
of 50 ppm or less are preferable. Further, CPR (Controlled
Polymerization Rate: index showing the amount of basic
substances in polyol) of a polyoxyalkylene polyol is preferably
3 or less. It is preferably still 1 or less, most preferably
0. When the CPR is over 3, the storage stability of an isocyanate
group-ended prepolymer lowers.

The catalyst-remaining amount 1in an isocyanate
group-ended prepolymer is preferably 120 ppm or less. It is
preferably still 70 ppm or less, most preferably 20 ppm or less.
The catalyst-remaining amount in an isocyanate group-ended

prepolymer is attained by controlling the catalyst-remaining

amount in a polyoxyalkylene polyol to 150 ppm or less. When
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enbodi nents of an isocyanate group-ended prepol yner obtained 69 by

anot her production nethod than that of the present invention, there is, for
exanpl e, an isocyanate group-ended prepol ymer containing as a polyol
conponent pol ytetranet hyl ene gl ycol, pol yoxyethyl ene adi pate, and

pol ycaprol act one polyol exenplified in Japanese Patent Application
Publication (JP-B) No. Hei-6-13593. Wien the content of an isocyanate
group-ended prepol yner obtained by using as a raw material a
poIyoxyaﬁ@%l@%Eabﬁﬁ90?6@%%5%ﬁ6d3%9uﬂﬁe1ﬁe?ﬁod58FYPﬁétﬁr@g@ﬁp -iendedt i on is

| ess than 60~ by weight, the viscosity of the prepol yner increases and
morkabiIPI@P@bEm%nsés.OVhé ¢RA8i ppext ehdagei dna thenydsedsddiat Qfnithg i n one
nol ecul e two or nore active hydrogen groups which can be reacted with an

i socyanapeepebymer| byr tehwapliocraasiesast Toee doveve hinlivogerf the
group-contai ning a conpound of a polyol conmpound or pol yam ne conmpound is

| i sted. &xtapyes-oémaiheipgl wabuntnmayncadvenl taeaisla e ascabael assuch as
et hyl ene gl ycol, propyl ene glycol, dipropylene glycol, diethylene glycol,
triethylpoesgbyeol UsiaBipl opecexidhg the-dbdwveraiksiribled nutie diod |

1, 5- pent anedi ol , neopentyl glycol, 1,6-hexanediol and the like; trivalent
al cohol speithy 8fg 3 YoAkokga lky1EReNBb Oy PO PR tANG sithBahi k& refitilednexyl enes
such as 1, 4-cycl ohexanedi ol , spirohexanediol and the l|ike; and conpounds

contai nipg gi%Ri 0 féxﬁﬁ}uﬁﬂdg NBh&YhENS£ChAicutant ¥pmi OdhebRdsiSegh as an
et her bond, ester bond and the |ike for connecting the spiro ring and

met hyl enfelﬁj&iihﬂng7£nourﬁ':”itrh%h 1§Be§snaeat &f&h?gei{@éa% dif bRt s as
derivatives thereof can be used. Further, he aronatic al cohols, there

can be ug dpn ggggggnﬂa ?HEBt gyﬂrqu|none resorcin, blshydroxyethylene

t erepht ha ate an pol yol s obt ai ned by addlng at | east one

armount of 1 1% S o8 lvig?r Fai %Pﬁu%%?@fe%?s@@ﬁ%%ﬁﬂﬁs°’ﬁé%ﬁ%*2° -

s et hOTSBE SRS R SR Db o At g 1576 i R dread the

i 22?RZLTE%%ﬁﬁ‘e%’irﬁgmp%yﬂﬁagﬁﬁﬁ”%%%%% “q?%oé%ﬁ%ﬁﬁeéﬁa Ao feSLfEEd

pol yam neBCBRBBanISBIAN (A The (REAPAELCs AERHE PERpHOFONE dntie,

norbornenggg%ghge 5¥Egocyanate, 2,6-tolylene diisocyanate, isomer
mixtures of these polyisocyanates in an 80:20 ratio by weight
(TDI-80/20) and an 63:35 ratio by weight (TDI-65/35),
4,4'-diphenylmethane  dilsocyanate, 2,4' -diphenylmethane
diisocyanate, 2,2'-diphenylmethane diisocyanate, any isomer
mixtures of diphenylmethane diisocyanates, toluylene
diisocyanate, xylylene diisocyanate, a,o,0 ,a -
tetramethylxylylene diisocyanate, p-phenylene diisocyanate,
naphthalene diisocyanate and the like, and compounds obtained
by hydrogenation of these polyisocyanates.

Examples of the aliphatic isocyanate include ethylene

diisocyanate, 1,4-butane diisocyanate, 1,6-hexane
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| i ke, linear aliphatic diam nes such as ethyl enediam ne and the |ike,

al kyl di hydr azi dessuch as car bodi hydrazi de, di hydrazi de adi pate and the |ike
( or derivatives thereof , and the like. Further, am no group-containing
pol yol s obtai ned by adding an al kyl ene oxide to these active hydrogen
conpounds by a conventionally known nethod can be used as the chain
extender. These polyols and pol yam nes can be mxed in any ratio to be used
as the chain extender. O the above-described conpounds, preferable are
ethylenedb¥§%%Yan®F%pyl%#ﬁ?@ﬂ%@%ﬂleﬁﬁEHQﬂN%Qﬁyﬁﬂ%ﬁﬁM hﬁBamQHhK%ﬂ?ﬂ ene

gl ycol, 1,4-butanediol, 1,4-cyclohexanediol, glycerlne trimet hyl ol pr opane,
3,5-diet%?iSQGﬂa@@bﬁinoto@@@ﬁ@@mﬁmﬁyb¢@¢hyl-¢41FQﬂ¥ﬂﬂaﬁniﬂ uer¥e,2, 4-

3, 3" dichloro-4, 4" -di am nodi phenyl met hane, i sophoronedi am ne,

nor bor nebethaebhyithexade pdijsiocyabiadiened wsirsddiiisocyahgber andt itdre of an

al kyl ene oxi de to these conpounds. The isocyanate group-ended prepol yner
and chai hiket &b lass ofsthe EEdi glmvie dsecyreaniteuthyludatirsalghed-dne a gi ven
tenperature, for exanple, from30 to 150C, and pressure reduced defoam ng

t r eat mendliisocpanacéednofbernehot di Tooppaeits, alicye Matk:byl ettarsd i rring,
and injected in a nold heated to a given tenperature, for exanple, from 40

to 140C qi9ospepdiigeeq ol ded progeirdhdpplene et hane redif)sodyarddtes,
procedure, a catalyst for curing, inorganic acid, organic acid,

SIIIc0neméaﬁyﬂcyemehéﬂylaaenani§b5§3ﬁatelaﬁalGhéeiikalgnent rei nf or ci ng
agent, flane retardant, stabilizer, defoam ng agent and the |i ke can be

added accor di ng;kthdhe. h\%ﬁi@%@‘?tiéﬁcfarpﬂé@”%h%neaé e%d}bd%ﬁrin{ﬂfe purpose
of suppressing change in viscosity by tinme of a prepolymer, an I'nor gani c

aci d or QrgeRleqadGiskfBycbe, e EBdE?EeﬁrMéﬁfé‘%e As; Ji& il ¢ aci d,

phosphoric acid is preferable. As the organic acid or exanple, adipic
modified substances and the like of the above-described

polyisocyanate can also be used. There can be also used
isocyanate compounds obtained by modification of a
polyisocyanate and modified polyisocyanate with the above-
described active hydrogen compounds, polyols having an average
number molecular weight of 100 to 6000 g/mol, and monools such
as methanol, ethanol, n-propanol, isopropanol, butanol, allyl
alcohol and the like alone or a mixture thereof. Further,
polyols having a number-average molecular weight of 100 to 3000
g/mol obtained by addition-polymerization of an epoxide
compound to a monool may also be used. The above-described
polyisocyanate and modified polyisocyanate can also be mixed
for use. The preferable mixing ratio is in the range from 5:95
to 95:5 in terms of ratio by weight of the polyisocyanate to
the modified polyisocyanate, preferably still in the range from

10:90 to 90:10, most preferably in the range from 30:70 to
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acid, 2-ethyl hexanoic acid, oleic acid and the |ike can be used. These

acids can be used alone, and further, can al so be used in conbinations of

two or nore. The anount used thereof is 72 preferably from0O . 001 to 10
0 parts by weight based on 100 parts by wei ght of the above-descri bed

i socyanate group-ended prepolyner. It is preferably from0.003 to 5.0 parts

by weight. By reacting a prepolynmer containing as the main conponent an

i socyanat e group-ended prepol ynmer of the present invention with a chain

ext ender 7@080ai ni ng an active hydrogen group as descri bed above, a

pol yuret hane resin is produced. In addition to this nethod, a one shot

met hod can al Jmdrey aE iabver ddE i e P Poloti somtamatiey), girdfEasiblE)% by

wei ght of a pol yoxyal kyl ene pol yol of the present invention, a

pol yi socyasabe4-abdydeabaidi iesteadat eal B edeTnlafaRaquder efivedd tancagrol ded.
<Production nmethod of polyurethane resin (2)> Next, a method for producing

a pol yur et hamernesi e -Usd gl éife ai€HbLFanagentherPl yopee kekepeenalyol
obt ai ned by the above-described production nethod will be described. This

pol yur et Bane, ¢ 8pd 1) | 3 sBMRFUREL RYe & 9FCEhEFe P PGB A N en Y Y1)

obt ai ned by the above-described production nmethod with an isocyanate

ar oup- endad B op! WBIond o Y3y 509 289! YBKE! NS eS80 BY nfk i such @

met hod i s used for waterproofing an al 1ng uses . A pol yox ene

oo oA E LR ISRl i o e oA gbRaEad b et (0

polyol . §X 4t NGSEneftYmetnBhe" G4 8BLEyhAQILE (A 8rdPRalPefH Jee FFEL & SP! ©
as MDI), hydrogenated MDI, p-phenylene diisocyanate, xylylene
diisocyanate (hereinafter, referred to as XDI), hydrogenated
XDI, hexamethylene diisocyanate (hereinafter, referred to as
HDI), isophorone diisocyanate (hereinafter, referred to as
IPDI), norbornene diisocyanate (hereinafter, referred to as
NBDI), and dicyclohexylmethane diisocyanate (hereinafter,
referred to as DCHMDI).

Further, preferable are buret modified substances,
isocyanurate modified substances ,and glycerin modified
substances, trimethylolpropane modified substances of these
polyisocyanates, and polyisocyanate modified substances
modified with a polyol obtained by addition-polymerization of
propylene oxide, ethylene oxide and the like to glycerine or
trimethylolpropane. Particularly preferable are TDIs, MDIs,
XDIs, HDIs, IPDIs and NBDIs, isocyanurate modified substances,
buret modified substances and polyol modified substance of

these polyisocyanates, and mixtures thereof.
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still, is a polyoxyal kyl ene pol yol having an OHV from 10 to 73 50 ny
KOH g. Auxiliaries such as an urethane-form ng catal yst, plasticizes,
ultravi ol et absorber, antioxidant, filler, reinforcing agent , f |ane
retardant , defoam ng agent , pignent , silicone-based coupling agent and
the like may be previously added to a pol yoxyal kyl ene polyol. As
auxiliaries, conventionally known conpounds can be used. The total anount
added of the auxiliaries is from10 to 800 parts by weight based on 100
parts by wei gfin BEOAsR% wR{ghIAH BREPHIRAFIEnY rationfepBifmAGyanafift 20 to
700 parts by weight . In the case of the pol yoxyal kyl ene pol yol obtai ned
byt he abgveuHeteramha¢ tehbydrpgeposyankyiege PPdypd! nrRroGRCEng farr ent

nol ecul ar wei ghts (OHV), nunbers of functional groups, and oxypropyl ene
group comsenysnahy ¢geowpxemided prapalamer iAsibheheidangen€rbamskd3 doupl i ng
agent, there are listed, for exanple, Y-am nopropyltrinethoxysilane, y
mer capt opoopyt tis patedfedatilyaeonYyl ¥ ctaloxy preferablyesbaoxysfremel 1d t he

| i ke. The anount used thereof is preferably fromO0.01 to 8 parts by wei ght

based ontd08. pré sidpeywarid gafoudp pohyenyalkyrenrapoby ol retdériéd pief erably
still fromO0.03 to 5 parts by weight. The pol yam ne conpound as descri bed

above nagsbrcadeednt anai POEyxNeE Kyt QIS did e prepLyindR! Q¥ fifiorh NE. 3

di spersion stability of a pol yoxyal kyl ene pol yol and the above-descri bed

auxi | i arig@szo¥4y wHLgHY, Mt 3k préferaB1$ oelirtied $6f bbgi Bptdaignihe M xi ng
by stirring is preferably conducted according to a kneadi ng nn&% usi ng an

appar at Up:8GUrARYY WtiB123bAObeaOLot 150 BF I g, |iRACY LR Fe.liplp- ended

prepol yner used aS the main agent is preferably an'lsopyanate gr oup- ended
o eh YTEEGH U B oK SRR T ol e e
used in a one-pack type curing composition obtained by reacting
with water in air, NCO % is designed at a lower value within
the above-described range. While, in an isocyanate group-ended
prepolymer used in a two-pack type curing composition obtained
by using as a curing agent glycols such as 1,4-butanediol,
dipropylene glycol, polyoxyalkylene polyol and the like, or
polyamine compounds such as 3,3’-dichloro-4,4"-
diaminodiphenylmethane, diethyldiaminotoluene and the like,
NCO % is designed at a higher value as compared with the one-pack
composition.

The H-T bond selectivity of the main chain in an
isocyanate group-ended prepolymer produced in the present
invention is 95 mol% or more. This is attained by controlling
the H-T bond selectivity of an oxypropylene group by propylene
oxide addition-polymerization of a raw material,

poloyoxyalkylene polyol to 95 mol% or more. By controlling the
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case, that containing an isocyanate group-ended prepolymer produced by the
above-descri bed nethod in an anount of at |east 60~ by weight is
preferable. Further preferable content is 70~ by weight. An isocyanate

gr oup- ended prepol ynmer which is the main agent and a pol yoxyal kyl ene pol yol
which is the curing agent are sufficiently mxed by stirring, and the
resulting mxed solution is cured at a tenperature in the range from1l0 to
50C. The curing tine is usually from1 to 7 days though this depends on the
anount of-Eabgahgstselricbivbty efrithe afehR. chRdnpRE orPYalliepca@@aats yol and
| socyanat e group-ended prepolynmer are reacted in anbunts so that the

i socyanageoupderded prepelymex otd 95 mofl i orprefer abdy visgagitas cam 1. 2,
further preferably fromO0.9 to 1.1. <Production nethod of flexible

pol yur ethanatfainedFenahl $f &hpetodéchdarpwedghitng sa ridiseidhl &hgolH ur et hane
foam wlll be descri bed. The whole density of a flexible 75 pol yur et hane
f oam pr oOuwmatt e ltdvet ipridsyent ameepolyme:s i pirefalmap 1 96% 4k kel t o 60
kg/mB. It is preferably still from25 kg/nB8 to 55 kg/ nB, nost preferably

from 27 kg/ nB asothe &gtaBysthin ereppalymer stastioam mivwh datallystzdex of
mechani cal strength is preferably from90 to 2U0% . It is preferably still

from 100ued18A%rodieingt at PelfalretBERESS Sueh @t dnfind foipdUnisl8% or
less. It is preferably still 15% or |less, nost preferably 13% or | ess. The

lover |igtgaRicWabthCEsMboGRABT 8881 O SEIkO] @ar |l Unitidiangd 0am
obtained by the nethod of the present invention is about 2% though it

depends ©g15861 887 1gh bl dPo193Fy aTHY1BEE pbIFolAHNSHEr | Famhe1y | ePeat ed

conpr essi on
when OHV is high, there are cases wherein no catalyst need be
used. Examples of the amine compound include triethylamine,
tripropylamine, tributylamine, N,N,N' ,N'-
tetramethylhexamethylenediamine, N-methylmorpholine, N-
ethylmorpholine, dimethylcyclohexylamine, bis{[2-
(diemthylamino)ethyl] ether, triethylenediamine, and salts of
triethylenediamine, and the 1like. Examples of the organic metal
compound include tin acetate, tin octylate, tin oleate, tin
laurate, dibutyltin diacetate, dibutyltin dilaurate,
dibutyltin dichloride, lead octanoate, lead naphthenate,
nickel naphthenate, cobalt naphthenate and the like. These
catalysts can be used alone, and further, can be optionally
used in mixtures of two or more. Of these catalysts,
organometal-based catalysts are particularly preferable. The
amount used thereof is from 0.0001 to 2.0 parts by weight based
on 100 parts by weight of a polyoxyalkylene polyol. It is

preferably from 0.001 to 1.0 parts by weight.
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testing of a foamis preferably 20%or less . It is preferably still 15% or
| ess, nost preferably 12%or less. The lower |imt of the hardness loss in
repeat ed conpression testing of a foam obtai ned by the nethod of the
present invention is about 1% though it depends on the density of ~ the
foam A flexible urethane foam of the present invention is produced by

m xi ng by stirring any one of the followng polyols ( a) and ( b ) with a
pol yi socyanat e conpound in the presence of water, catalyst and surfactant.
In the producti®n HMREIRIYER MOER & PBHRRRIYREKT ngSig@hPd¥s8dot har
addi ti ves may be added al one or in conbinations of two or nore according to
t he i nt emedbnabisi Eonpridhdra i1@9°Cl.nIthiis prefedabdy atildsErpmnkPng agent
and other additives may be added to the followi ng 76 polyol ( a) or ( b
) , or eicd Her0°ane pa tpcwliaxdgy e e wabiipo uficksm 070 t bobd0h°©f Whem a
Alternatively, they may be added to a m xer for m xing a pol yi socyanate
conpoungolyatlel s medat e/d trithua fpadiydsto cyrmohattleecémpdond ngheorgattiah or (b) ,
or to a reaction apparatus. (a) A polyol containing at |east 30% by wei ght
of a poligpradfaedabley pandicteEl dimathe priesenaleovE- dasdinelbedgpsoflaet i on

met hod of the present invention. (b) A polyol containing at |east 10% by
wei ght  civai qigly eehtdictpei SetatelryDh adht.aAsathe Dnéhe gxovaidesgenhbed
production nethod of the present invention. First, a nethod for producing

the pol yeridm)and |thda 10es Girdbad stadRoNi@rogent aknprafatabgast TRE% by
wei ght of a
reaction is conducted under a nitrogen atmosphere for 2 to 10
hours by stirring.

When an isocyanate group-ended urethane prepolymer is
produced, an organic solvent which is inactive with the
polyisocyanate and polyol may be used before and after the
reaction or during reaction. The amount of an organic solvent
is preferably 100% by weight or less based on the total amount
of the polyol and polyisocyanate. It is preferably still 60%
by weight or less, most preferably 40% by weight or less. As
such an organic solvent, aromatic, aliphatic, alicyclic,
ketone-based, ester-based and ester ether-based solvents are
listed. Examples thereof include toluene, xylenes, hexanes,
acetone, cyclohexane, methyl ethyl ketone, methyl isobutyl
ketone, ethyl acetate, butyl acetate, ethylcellosolve acetate,
butylcellosolve acetate and the 1like.

Herein, a method for producing an isocyanate group-ended
prepolymer having a free isocyanate compound content of 1% by

welght or less will be described. An NCO % of the isocyanate
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pol yoxyal kyl ene pol yol obtained in the production nethod of the present

I nvention is used. The preferable content of this polyol is at |east 50% by
weight. It is preferably still 60% by weight . Wen the content of a

pol yoxyal kyl ene pol yol of the present invention is |ess than 30% by wei ght,
durability of the resulting urethane foam nolding property of the foam
and the like lower. As polyols which nay be used together other than the
pol yol obtained in the production nethod of the present invention, there
are |i stSH°5Pp8P989y£W%1r¥é“eﬁol BRYiRgyiengf F&fv E‘rﬁﬁ&é’lan%ﬁt &Rmpound
(corresponding to C=C in the present invention) obtained by using cesium
hydr oxi déoREeBtcaf o} y Y weighdeorrined 15 f3gm H.$1460039% By weight.

pol ymer - di spersed pol yol, a polyester polyol and the |ike produced by
convent i &hdld 9ri%ﬁ§mbﬂ@tm0 -Purq RE# bypwejohyaland pnefpoppdiss tiald ng
different OHV, C=C, contents of an oxypropyl ene group, contents of an

oxyet hyl Enemgl dup,15@r byvee dgit nUitte fyreel ibonyanatel cgnpopsd eontentused in
conbi nati ons of two or nore. The preferable nol ecular structure of a

pol yoxyalikyarens qoytamd t ©igroag -pnédsdnprepotymennis prefpaapdly obsaivyed by
using as a polynerization initiator a conpound having 3 to 4 active

hydr ogenwglighpsor digk € hda tpos W fiexadb 10N sitdilll at 9% ,by werighar ereese) i fi ed
gl ycerine, trinethylol propane, pentaerythritol and the |like anong the
active hyfao@estc PrsREYHI13s TeSErbpede 2§RY orOndsiss Wheinertd yefeom 10 to

70 mg KOH/ g. It is preferably still from12 to 60 ng KOH/ g, nost preferably
from 15 §g8o0e9anate compound content exceeds 1% by weight, hysteresis
of polyurethane increases.

For controlling the free isocyanate compound content in
an isocyanate group-ended prepolymer to 1% by weight or less,
pressure-reducing treatment of the above-described isocyanate
group-ended prepolymer is conducted under conditions of
specific temperature and specific pressure. An isocyanate
group-ended prepolymer which is a raw material of the
isocyanate group-ended prepolymer having a free isocyanate
compound content of 1% by weight or less is produced by the
above-described method. Pressure-reducing treatment is an
important process for suppressing production of a dimer of an
unreacted isocyanate compound in the pressure-reducing
treatment process. The temperature in the pressure-reducing
operation is from 70 to 180°C. It is preferably from 80 to 170°C,

and preferably still from 85 to 160°C. When the temperature

is lower than 70°C, the time for removing an unreacted

isocyanate compound is elongated. When the temperature is over
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ng KOH g. The content of an oxyethyl ene group by addition polynerization of
ethylene oxide is preferably from5 to 30~ by weight. It is preferably
still from6 to 25% by wei ght, nost preferably from8 to 20% by wei ght.
When t he oxyet hyl ene group content in a pol yoxyal kyl ene polyol is over 30%
by wei ght, wet thermal conpression set of a flexible foamtends to
deteriorate. It is preferable that an oxyethylene group is introduced at
the nol ecul ar end of a pol yoxyal kyl ene polyol. It is because of this, by
i nt roduct¥Rif of RS oXyEFAFLENe Yr o PEEPRYASTeciheFedR8s tHe Fhevary
hydr oxyl group rati Qg at the nolecular end of a $O|6>%X al kyl ene pal yol
i ncr eas R CRFBRY - FRAUCHRI\REQLESS/ R PELFSNTeotSt PeSEntesHiverit i on,
those having a prinmary hydroxyl group-formng ratio of 50 nol % or nore is
pref er abl @ Preferahlvi2e iy oft iLPSSe0andl preferabey sbsllpldd &y 70 nol %
or nore. Next , a nmethod for use of the polynmer ( b ) will be described .
There islesed Bt j6l pobtreferanky 413 .13eBeton dRBss: Wheghthefpressure
pol yrmer - di sper sed pol yol obtained by the production nmethod of the present
i nventi ohs |oves p6ederBdl y the | cane 15861y memqyhing areh prufneraddiied stil | at
| east 20% by wei ght. \Wen the concentration of a polyner particle in a
pol yner -potptseedapatgotompotindn salediin Gt ddy, @@ bheweigbdsitheofigper |imt
of the anpbunt used of the pol yner-dispersed polyol is preferably about 60%
by wei ghprepoiymeberipsrdased| anuppae |preéssuse SO8Abyingi gireatherithe
pol yol s which may be used together other than the

process.

The pressure-reducing treatment is preferably a thin
layer evaporation method. An evaporation vessel of a forced
cycling stirring £ilm type, falling f£ilm molecule evaporator
or the like can be used (see, Kagaku Kogaku Handbook, Revised
5 Edition, ed. Kagaku Kogaku Institute, MARUZEN, 1998). As such
an apparatus, for example, a Smith type £film evaporator
(manufactured by Shinko Pantech K.K.: Wipelen, Exceva) or a
Contro type film evaporator [manufactured by Hitachi Ltd.,
trade name: Sunvey type film evaporator]is 1listed. A
polyisocyanate compound recovered from a prepolymer by
pressure-reducing treatment can be used in prepolymer reaction
again. In use, a polyisocyanate compound containing impurities
such as a dimer and the like is preferable.

To an isocyanate group-ended prepolymer produced as
described above, a catalyst for curing, silicone-based
coupling agent, a filler, a plasticizer, a pigment, a

reinforcing agent, a flame retardant, a stabilizer, a defoaming
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pol yol obtained in the production nethod of the present invention, there
are listed the above-descri bed pol yoxyal kyl ene pol yol of the present

i nvention, a polyoxyal kyl ene pol yol having | ow nonool content obtained by
usi ng cesi um hydroxi de as a catal yst described in USP 5, 916, 994, a

pol ymer - di spersed pol yol obtained by using this polyol as a dispersion
medi um a pol yner - di spersed pol yol produced by a conventionally known

nmet hod, a pol yester Eolyol and the |ike. Further, polyoxgalkylene pol yol s
havi ng mGQ%ﬁéﬂgﬁaﬁllE&GaWQMFéﬁF§QﬁcQﬁﬂ%ﬁ%ﬁpﬁ&ﬂ@hée% ofFrtd&dt-ent s of
an oxyet hyl ene 79 grou or average nunbers of functional groups nmay be
used i n fnthheaPRERSSEf © wﬁuEﬁrﬁﬁﬁ¥99IQMﬂﬂﬁ9'inpbi§ﬂ9$lﬁY§§bﬂéMﬂ9 pél yol s
having di fferent OHVs, polyner particle concentrations, and ethylenically
unsat ur & @d-‘ermddmr,unht indpganhg acipbl ongarpar taico;kieonmhdodmmemahrn

conbi nations of two or nore. In producing a flexible urethane foam water
acting &= addedntogthgantepalyedrl WSt thadimosgdl he taaniid ,aphosphdrie addi tion
to the above-descri bed polyol. Water functions as a foam ng agent since it

reacts vddida ppryphosphopie acipodnd tthegclikatL£re Tosbod. dAgxitHe gas .
The amount of water used is preferably from1 to 8 parts by wei ght based on

100 parterdghieiaghld,0f o dedvsle Caatipiini 4618 he ahartiasaiditedcid,
pol yoxyal kyl ene pol yol and pol yner-di spersed polyol. It is preferably stil

from2 toei@addsd naetdtli k@ dred nafeiadd) ridsdnadiast @aé Bar usely wei ght.
Hydr of | uor ocar bons, hydrochl or of | uorocar bons (HCFC-134a and the |ike),

hydr ocarPdive ( Catd OREFERER, adkh ld16d Ide sy i@ ompifatiions B2vewkeen

devel oped for the purpose of protecting the earth s environnment nay be

used as & QAW NGy QmBQH‘Et@:‘?é rlét}rom ?rtgifggeﬁ%ﬂgt% m fPPdId g d used

together with water Is prefer part y melght ased on 100

b f I h I
ot ender? Braopg woLdtet Filael %*e’%frbedr bR S80Y Fren 85 Tsbynakly,
wei ght . é%%up—ended prepolymer. It is preferably still from 0.003 to

1 part by weight.

<Production method of isocyanate group-ended prepolymer (2)>

Next, a method using a polymer-dispersed polyol as the
polyol will be described. An isocyanate group-ended prepolymer
obtained by using a polymer-dispersed polyol is. basically
produced by the same method as the above-described method using
a polyoxyalkylene polyol. Regarding a polyisocyanate compound,
addition auxiliaries and the like, those as described above
are used. Namely, instead of a polyoxyalkylene polyol, a
polymer-dispersed polyol is used. As the polymer-dispersed
polyol, those obtained in the method for producing a
polymer-dispersed polyol of the above-described present

invention are used. In view of the viscosity of an 1socyanate
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As a catalyst, conventionally known conmpounds can be used. The anount used
thereof is usually fromO0.005 to 10 parts by wei ght based on 100 parts by
wei ght of a polyol . It is preferably from0.01 to 5 parts by weight. As
speci fic exanples, for exanple, aliphatic am nes such as
triethyl enedi am ne, bis(N, N-dinethylam noethyl ether), norpholine and the

| i ke, organotin conpounds such as tin octanoate, dibutyltin dilaurate and
the like are listed. These catal ysts may_be used al one or in conbinations
of two CFFNReendRd PXeRPPL¥Teht , ABORGRPLYMEF J1RABRACEr BRABSLSI ©n based
surfactants can be used. The amount used thereof is fromO . 1 to 4 parts
by wei ghth®REREeRt HIv §hHrkan hytheseyMavime pHojymer concenratdoably from
0.2 to 3 parts by weight. As the surfactant, there can be used, for

exanpl e, 0ISRXt273¢% byrwedebt |re py@Eerable. An NCO % of an isocyanate
SF-2962(t r adenane) manuf act ur edbyTor ay~Dow or ni ng~Si | i cone or L-5309,

L- 3601, 4r&3p7ended@pepolyace hafeom@ndftact ot by wyidhpporeferadly and t he
like. As other aids, there are a cross-linking agent, flane retardant |,

pi gment fnomt hetodi k%, bpnwleidley. may be added according to demands . Wen a
cross-linking agent is used, a polyol having an CHV of 200 to 1800 ng KOH g
can be used as the cross-Ilinking agent . For exanple , there can be used
active hydrogen conmpounds |ike aliphatic polyhydric al cohols such as

gl yceri nepadg@uébeoh i €thed kenoparyaeetBaRd aesdhet papol an ne,

tri ethanol am ne and the |ike; polyoxyal kyl ene pol yol s having an OHV of 200

to 81 A method for producing a polyurethane resin using as a
raw material an isocyanate group-ended prepolymer will be
described. A polyurethane resin is produced by reacting a
prepolymer containing an isocyanate group-ended prepolymer
produced by the above-described method with a chain extender.
The isocyanate group-ended prepolymer and chain extender are
reacted in amounts so that the isocyanate index is from 0.6
to 1.5. It is preferably from 0.8 to 1.3, and preferably still
from 0.9 to 1.2. The resulting polyurethane resin can be used
mainly in the fields of a polyurethane elastomer, polyurethane
urea elastomer, paint, adhesive and the like.

The prepolymer preferably contains an isocyanate
group-ended prepolymer produced by the above-described
production method in an amount of at least 60% by weight.
Further preferable content is at least 70% by weight. Most
preferable is an isocyanate group-ended prepolymer separately

produced by the above-described method. As preferable

embodiments of an isocyanate group-ended prepolymer obtained
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1800 ng KOH g, and the like can be used. In addition, conventionally known
cross-1linking agents can be used. The anount used of a cross-I|inking agent
is preferably fromO0.5 to 10 parts by wei ght based on 100 parts by wei ght
of a polyol. It is also possible that a resin prem x is previously prepared
by m xi ng a pol yoxyal kyl ene polyol or a polyner dispersed polyol, water,
catal yst, surfactant, and further, a cross-linking agent, flane retardant
and the |like according to the objects, and a foamis produced fromthe
resul ti ngy easithesr ppoducton medhodsihamthatofhpthedresant irventeen absor ber,
antioxidant and the |ike can al so be added as other aids. As the

pol yi soctla@neeis 2, fiox o xdremke didms deenywns {2,940 -ends & -puspd lome r

di i socyanate (2,6-TDl), and m xtures thereof are listed. Usually, tolylene
di i socyacahtaifibDhy as arpélwol cronminen thripdlyrtes tofank t Wy Tdile ayidycd1,6- TDI

The ratio by weight of isoners in tolylene diisocyanate is preferably 80: 20

in ternmspolydxgethiiene- TRId{watd ed aRG- 80p@Dycapbvlietond NMpeddrol
pol yi socyanate of TDI w th pol ynet hyl enepol yphenyl isocyanate represented

by the geremplifoeduirdJapanksePdodntapdliziad-iOpepubaieat 164l Jrca) on
(JP-A) No. Hei-11-140154 is preferable. As such a polyisocyanate conpound,

Cosmonat go MO @ 94 BOWnEh! e6le cdaFen theH dnaes E9EnBY e il - dewyg cal Co.
Ltd.) are exenplified. The mxng ratio of TDI to

pol ynmet yl-epeRgm¥RN e Ry taAE s oqségnaaeihg the mxedr8¢ mBRe¥iagcyapate
conpound i s preferably from 50: to 9872 by
polyoxyalkylene polyol obhtalned by the method of the present
invention is less than 60% by weight, the viscosity of the
prepolymer increases and workability decreases.

The chain extender is a compound containing in one
molecule two or more active hydrogen groups which can be reacted
with an isocyanate group. For example, at least one active
hydrogen group-containing a compound of a polyol compound or
polyamine compound is listed. Examples of the polyol compound
include divalent alcohols such as ethylene glycol, propylene
glycol, dipropylene glycol, diethylene glycol, triethylene
glycol, 1,3-propanediol, 1,3-butanediol, 1,4-butanediol,
1,5-pentanediol, neopentyl glycol, 1,6-hexanediol and the
like; trivalent alcohols such as glycerine,
trimethylolpropane and the 1like; cyclohexylenes such as
1,4-cyclohexanediol, spirohexanediol and the 1like; and
compounds containing a spiro ring and methylene chain and

various bonds such as an ether bond, ester bond and the like

for connecting the spiro ring and methylene chain.
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weight. It is preferably still from65:35 to 95:5, nost preferably from
70:30 to 90: 10. There can al so be used urethane nodified substances

obtai ned by reacting these polyisocyanates with a pol yol having an OHV of
100 to 2000 ng KOH g, an active hydrogen conmpound and the |ike, buret
nodi fi ed substances, isocyanurate nodified substances and al |l ophanate
nodi fi ed substances of the polyisocyanates. The NCO index in flexible
urethane formis 0.6 to 1.5, preferably 0.7 to 1.4, and nore preferably 0.7
to 1.3. As t h&uRihgithg KBPREd ©PNEALNEREDI EHPYRIr AU Funihsof ashe
present invention, usually, a nmethod in which a resin prem x and a

pol yi socdembvatiyes nthedeafidcapl ded ugsdg Bunther prassthe fagamatdc
apparatus, |ow pressure foam ng apparatus and the like is preferable. Wen
a | ow praieohels$oabihege appparte ussed amggrhundsn sorchhmase hydmpaudnonecan be

m xed. Therefore, conponents can be divided into polyol -based, water-based,
cat al ystedasedinf |mehydxtatyktrt y base ¢ e regphibsdcyten ahd- bas ellilend ainldie | i ke
and then mxed. It is possible that such a m xed solution is discharged

froma npalpglsedrt dined bpaddig eapdlerisitSone falkiA@ndgxtde e@lasteld is , to
forma flexible polyurethane foam and processed into the intended form

Usual | y, ££6R &tliyDénéidids ddPOPrIPpyaendndside 30 Fhnahésnt ¥ fll @ bl e
pol yur et hane foamis produced under conditions of a nold tenperature of

from roofn hePEERAL HY&rbRyBO§roapdoR €HEEBIcHRPBRRALUre of fromroom 83
tenperature to 180C. When used I1n the formof a resin premx, mxing wwth a
As the polyamine compound, there can be used

tolylenediamine, 3,5-diethyl-2,4-diaminotoluene, 3,5~
diethyl-2,6-diaminotoluene, diphenylmethanediamine, and
mixtures of their isomers, and aromatic diamines such as
m-phenylenediamine, 3,3’'-dichloro-4.,4"-
diaminodiphenylmethane. Further, there can be used
conventionally Xknown polyamine compounds of alicyclic
diamines such as isophoronediamine, norbornenediamine and the
like, linear aliphatic diamines such as ethylenediamine and
the like, alkyldihydrazidessuch as carbodihydrazide,
dihydrazide adipate and the like, or derivatives thereof, and
the like. Further, amino group-containing polyols obtained by
adding an alkylene oxide to these active hydrogen compounds
by a conventionally known method can be used as the chain
extender. These polyols and polyamines can be mixed in any ratio
to be used as the chain extender.

Of the above-described compounds, preferable are

ethylene glycol, propylene glycol, diethylene glycol,
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pol yi socyanate is conducted in a high pressure foam ng apparatus or a | ow
pressure foam ng apparatus . When a conpound exhi biting hydrol yzi ng
property such as an organotin catalyst is used as a catalyst, a nethod is
preferable in which a water conponent and an organotin catal yst conponent
are separated and m xed in a mxing head of a foam ng apparatus for

avoi ding contact with water. EXAMPLE The foll owi ng exanpl es further
illustrate the present_invention in detail. Physical values in shown
exanpl eStEFELREASHP e HEERY di ry 4 PUHIRNGIAGTovi g AniieReRanEdi dhudr oxyl
val ue of pol yoxyal kyl ene polyol ( OHV , unit ng KOH/ g), total unsaturation
degree (CEYcemhne: neq./ jrHrRitRyketByeRanger ei naf tord - Fgiitsslerd <d by r~
uni t: mnPas/25C) They are neasured by methods according to JI'S K-1557. (2)
H T bondditendpetoiugnei polJoxydi«tthehe? potdbaminpteluemed) 13CNWR
spectrum of a pol yoxyal kyl ene pol yol is measured using a 400 Mz 13C

nucl ear daghtoro-AedbndnenippiiRpheppimatbanganuf detapharrdnediE@line . d. usi ng
deuteriumchloroformas a solvent, a signal of a nethyl group in

oXypr opyhenbounehetihamthaek} T amgnd pd¥ydlid o dFtdiped Mher eiadwditeion-
represented by 84 A] and a signal of a nmethyl group in oxypropyl ene unit
in the Hpallymerlieadibandf|[ ah7alkylefel8xide RpMthBeeeicbabbahds.epresent ed

by B] are read, and cal culation 1s conducted using the nunerical formula

~[ A/ (A+B) ] x10G3he AsscganBRE PFoiRrdhddDp2bpbsyiBe@ind chain extender
as described above are previously controlled to a gilven
temperature, for example, from 30 to 150°C, and pressure-
reduced defoaming treatment is conducted. Then, both
components are mixed by quick stirring, and injected in a mold
heated to a given temperature, for example, from 40 to 140°C,
to produce a molded product (polyurethane resin). In this
procedure, a catalyst for curing, inorganic acid, organic acid,
silicone-based coupling agent, filler, plasticizer, pigment,
reinforcing agent, flame retardant, stabilizer, defoaming
agent and the like can be added according to the use object
of a polyurethane resin.

For the purpose of suppressing change in viscosity by
time of a prepolymer, an inorganic acid or organic acid may
be added to the prepolymer. As the inorganic acid, phosphoric
acid is preferable. As the organic acid, for example, adipic
acid, 2-ethylhexanoic acid, oleic acid and the 1like can be used.

These acids can be used alone, and further, can also be used

in combinations of two or more. The amount used thereof is
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referring to values in Macronol ecules, Vol. 19, pp. 1337 to 1343 (1986), F.
C. Schilling, A E. Tonelli. (3) Remaining anmount of catal yst conposed of
conpounds havi ng P=N bond in pol yoxyal kyl ene pol yol (hereinafter, referred
to as catal yst-renmai ning anount, unit: ppn) By nmeasuring a

ni trogen-renai ni ng anount in a polyol, the remaining anount of a conpound
havi ng a P=N bond is cal cul ated conversely. A polyol is weighed into a
nmeasuring flask, _diluted with tol uene ]{]%uar anteed rea entrP t hen, the
concent rBF$ERTBPLKf5WYEN0P L tRLl P ARLIS RY “’f’tﬂhécga?g@éﬁ h9? P3GES anal ysi s
apparatus (manufactured by M tsubishi Chem cal Corp., type: TN-100). (4)
Concent rYi oteidhicaPfl Ehe | AboVedSessribedal k5PeyRnpte y AT qupseaidest t er |
referred to as crude polyol) (unit: ppm 15 g of a crude polyol is weighed
into a 1pvepplphebeakels RYRFETah ks Srend i ¢0 B¢ ond - Pagdisuby seiethti.sopr opyl
al cohol /water (ratio by volune: 10/6), and neasured by a potentionetric
titrati on appdyaresctinguf prenedympy ddntaininGana@he Kakn coampesentS- 980)
using 1/100 nol /L of hydrochloric acid. (5) Concentration of sodiumin

pol yoxyaahyd soey ol e lgroupi-endednpr8polyiar abibenprasemn igfvesddianm
(hereinafter, represented by Na) eluted froma solid acid used in renoving
a cat al ygithranchain ubet gralemicont atedniy ad. adhiatdiydradpewrgdowgn anal yzer
(manuf acture by Perkin Elner, type: 5100 PC) is used for measurenent.
Measur enm@skckibetl dsok 1 appely e t Vi€ resant £8lproduaidal yatagairgiesed of

conpounds having P=N bond, and active hydrogen conpound (unit: ppm
Measur enept th s GRIYHEd @ Uik NEhot WRithlodCeRhedl sdBRSHppNSed in which
a polyol containing at least 60% by weight of a polyoxyalkylene

polyol of the present invention, a polyisocyanate, and a chain

extender are simultaneously mixed and molded.

<Production method of polyurethane resin (2)>

Next, a method for producing a polyurethane resin using
as a curing agent a polyoxyalkylene polyol obtained by the
above-described production method will be described. This
polyurethane resin is produced by reacting a polyoxyalkylene
polyol obtained by the above-described production method with
an isocyanate group-ended prepolymer. Usually, a polyurethane
resin obtained by such a method is used for waterproofing and
sealing uses. A polyoxyalkylene polyol used as a curing agent
satisfies the conditions (1) through (4) explained in the
column of the production method of a polyoxyalkylene polyol.
Of these, OHV is preferable from 8 to 100 mg KOH/g. Preferable

still, is a polyoxyalkylene polyocl having an OHV from 10 to
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appar atus (manufactured by H ranuma Sangyo K K. , type: AQV-7 ) . ( 7))
Oxypropyl ene group content of polyoxyal kyl ene polyol (hereinafter, referred
to as PO content, unit: w% and oxyethyl ene group content on the nol ecul ar
end of pol yoxyal kyl ene pol yol (hereinafter, referred to as end EO anount,
unit: w% A pol yoxyal kyl ene polyol is dissolved in deuterided acetone, and
PO content and end EO content are neasured by the above-described 13C NWR
measurenent. (8) Solid acid and specific value thereof Solid acids used in
exanpl e Gy &-ative exanpl es and specific val ues thereof are shown in
[ Tabl e Z]. Conpositions, specific surface areas and average pore dianmeters
of solid aci d3uséléagigsur8dchy et f0ds uFedbangedorninge FaERS¥Plg ( 9 )
through ( 10 ) itens . Conpositions of solid acids are expressed in terns
of % by pd@igjhiciFemmgnddinaviodiate @bwgrber,, akofiiegideritde EiAleg3 ) and
silicon dioxide ( Si02 ) . Solid 86 acids A, B, C and F are products of
Kyowa Chamirdadrdindusigentk. Klamelred aadiags .Dlefidafing@gemdduptigmentTonmi t a

Sei yaku K. K. [Tabl e 1] Exanpl eConparati ve Exanpl eSol i d aci dABCDEFConponent
(Wt % MyGe ik dilet Ha s el 2(R1Hl iTild) agent0andOt RS 168 .méG8 beb fraglod6dy661. 5Spec
ific surface area (ne/g) 761 657 521 338 267 148Average pore di aneter
(fir)86.ad@pd43t6~ U. SpolyOxyaRyléne Complyioli.on A saukdlaairdes,parts by
wei ght of nitric acid is added to 1 part of a solid acid, and heated at 80C

for 24 hedHvention&l D Uil @onPoinaaTRahabel@s@dd T toaaul ambantni f orm
solution is used as a sanple. The sanple solution is analyzed using a high
added of the auxiliaries is from 10 to 800 parts by weight based
on 100 parts by weight of a polyoxyalkylene polyol. It is
preferably from 20 to 700 parts by weight. In the case of the
polyoxyalkylene polyol obtained by the above-described method,
polyoxyalkylene polyols having different molecular weights
(OHV), numbers of functional groups, and oxypropylene group
contents may be mixed in any ratio.
As the silicone-based coupling agent, there are listed,
for example, y-aminopropyltrimethoxysilane, Y-
mercaptopropyltrimethoxisilane, ¥-
glycidoxypropyltrimethoxysilane and the like. The amount used
thereof is preferably from 0.01 to 8 parts by weight based on
100 parts by weight of a polyoxyalkylene polyol. It is
preferably still from 0.03 to 5 parts by weight. The polyamine
compound as described above may be added to a polyoxyalkylene
polyol.
For improving the dispersion stability of a

polyoxyalkylene polyol and the above-described auxiliaries,
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frequency induci ng bond plasma neasuring apparatus [nmanufactured by

Shi madzu Corp., type: ICPS-8000C], and silicon, alum num and nagnesi um are
measured. ( 10 ) Specif is surface area ( unit : n2/g ) and average pore
dianeter (unit: ~) of solid acid A nmeasuring apparat us(manufactured by
Cant achrone Corp., type autosorb 3 ) is used. Before neasurenent , a solid
acid is subjected to heat pressure-reducing treatnment at atenperature 87
of 150C and a pressure of 1.33 kPa or less for, 1 hour. Nitrogen is used as
the absdtptitgh hd YgIRRg if Fandustedy sutdi Beipie IhenBdFaaSeRYum
conpound (hereinafter, represented by PZN) 60. 20 of Phosphorus
pentachl%ﬁiﬁﬁiqmﬁ%UPﬁéfGFéb15y°9@@&@££¢&&ﬁﬂ&?d¢ﬂ€ ovaKngadfngimpAeo a 3000
m three-necked flask equi pped with a thernoneter and a droppi ng funnel,
and to tusingean akkarsdss qwipredivciiloraseimaiee qthdwdinngicrew,. Aaferred to
as ODCB, manufactured by Mtsui Chemcal Co. , Ltd. ) to prepare a
suspensi secydnat s ugspens+ @nd ed sp e kxine 0 B amdlieo maliins agastadded
drop-wi se a solution prepared by dissolving 439.27 g of

tris(di netdfyeat hp)qoh aspreyarne{d MaNBienddd prepraymead pry dacest byd

descri bed in Reinhard Schwesinger, et al. Angew. Chem Int. Ed. Engl.,
| 993, 32thd 36dbbdveld6Scribeéa@ 9MAtnbdof ARCBievekanafter i @dtoab-éndedr. This

m xture was stirred for 30 mnutes at the sane tenperature, then, heated up
to 160C pwepoiphet pibdhded asy ted okuet-hAethbidr med beruskda haw shiknsol ubl e
case, that containing an isocyanate group-ended prepolymer
produced by the above-described method in an amount of at least
60% by weight is preferable. Further preferable content is 70%

by weight.

An isocyanate group-ended prepolymer which is the main
agent and a polyoxyalkylene polyol which is the curing agent
are sufficiently mixed by stirring, and the resulting mixed
solution is cured at a temperature in the range from 10 to 50°C.
The curing time is usually from 1 to 7 days though this depends
on the amount of catalyst added to a curing agent. The
polyoxyalkylene polyol and isocyanate group-ended prepolymer
are reacted in amounts so that the isocyanate index is from

0.8 to 1.3. It is preferably from 0.85 to 1.2, further

preferably from 0.9 to 1.1.
<Production method of flexible polyurethane foam)

Finally, a method for producing a flexible polyurethane

foam will be described. The whole density of a flexible
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materials produced were filtrated. |1on exchange water was added to the
filtrate, and washed with water three tinmes. To 1091.2 g of a

wat er -i nsol ubl e layer after the water washi ng was added 619.26 g of ion
exchange water and 289.5 nml of 1 nol/L hydrochloric acid, and the aqueous

| ayer was separated, to obtain

tetrakis[tris(dinmethylam no)phosphoranyli deneam no] phospho 88 ni um
chloride { [ (MeZN ) 3P=N] 4P+Cl~ } . Further, ion exchange water was
added t eprepethane. 5feam dpreducedobyt itde PReseni Zimregbtiemudsus
solution of tetrakis[tris(dinmethylam no)phosphoranyli deneam no] phospho ni um
chl ori dpnefepatskeEzam 20 &glaratar 60ckg 28T drid is Svefesphdy wthddity) of
0.5 (1/hr) through a pol ycarbonate cylindrical colum filled with an ion
exchangefr@si2s kBgwdttd Pk’ ( ot antaflearhdiy Bayar 27i bgnhi alo 80 exchange
group had been converted to hydroxyl group type by a 1 nol/L sodium

hydr oxi dey affuephs sXdribdtion vEvarfbdn aitithei Hant onEeRISE Akchhaieahumm, to
carry out ion exchange on

t et raki sd ¢ ¥dsg€h MRt pybagtran) phesehocany! iceneam 19wty enihydr oxi de.

Further, ion exchange water was passed through this colum filled with an

i on exch@rgif 1095t 1189 3. eBRY &fe 2t RBORAN TP rEB LIV LR § BRBERFRB 1N t he
colum. Then, the aqueous sol ution of

o 24, ldt G omt e arpasiaasti e sduneenasl seecskumY or
13% or less.

The lower limit of wet thermal compression set of a
flexible urethane foam obtained by the method of the present
invention is about 2% though it depends on the density of the
foam. Further, the hardness loss in repeated compression
testing of a foam is preferably 20% or less. It is preferably
still 15% or less, most preferably 12% or less. The lower limit
of the hardness loss in repeated compression testing of a foam
obtained by the method of the present invention is about 1%
though it depends on the density of.the foam.

A flexible urethane foam of the present invention is
produced by mixing by stirring any one of the following polyols
(a) and (b) with a polyisocyanate compound in the presence of
water, catalyst and surfactant. In the production of a polyol
foam, a cross-linking agent and other additives may be added
alone or in combinations of two or more according to the
intended physical properties. In this procedure, a cross-

linking agent and other additives may be added to the following
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treatment under conditions of a tenperature of 80C and a pressure of 7.98
kPa for 2 hours and further, under conditions of a tenperature of 80C and a
pressure of 133 kPa for 7 hours , to obtain powdery
tetrakis[tris(dimethylam no)phosphoranyl i deneam no] phospho ni um hydr oxi de {
[ ( M2N ) 3P=N] 4P+O4+ } ( PZN) . 89 The yield cal cul ated based

wei ght neasurenent of this conpound after drying was 98~ by wei ght.

Chemi cal shift of 1H NVR (manufactured by JEOL Corp., 400 MHz NVR) neasured
by usi nPEYh (3 &ThdP)st gFdad BheEt et PodiVifec ap &t & €M PSS

di et hyl f ormam de solution was 2.6 ppm (d, J=9.9 Hz, 72 H). El enent

anal ysi soT ¢o Begthaf mhen.g2lternabivgly p.they pay(beladdeg tgg odxem 9. 72,

N 29.61, P: 20.46). This phosphazeni um conpound is a compound represented
by the chem celxing mal ap¢lyiyonhenata, eompourd andvateare (atalysik.1 ( 1)
in this order, Rrepresents a nethyl group, and Q@ represents a hydroxy

ani on Osurfaotamnt amd xafjplld o iRypehyok (@i oe (bdnponrd 4 reaeitdahnt er,
represented by PZO Synthesis of
tris[trisgpanEtiyl an no) phosphoranyl i deneam no] phosphi ne oxide { [

(Me2N) 3P=N] 3P=00. 29H20} (M represents a nethyl group, hereinafter, the sane

) was conduct q@)b\a apeEydDdcerta1hDRE bR tlkastowowml bpf weegrt absCleni stry
of the USSR ( USSR ) ( Vol . 55, p. 1453 (1985), using phosphorus

oxytri chh@iyeRyalRyiehs (dhorydy! B dmadsphaz e Paddvecddserbpapl e 1 as

raw materials and toluene as a solvent. Then, this conpound was placed in a
desi ccat 9fo 00t bR MELRHASBEOLNE peotant! PRt dsna drying agent, and dried

under conditions of 23C and 655 nggor 1 week, to obtain

trisftris(di mgifyylanhop)pNosBRLL2AYhEIGRCATAA PIPSPHY "GePOnt of a
polymer-dispersed polyol obtained in the above-described
production method of the present invention.

First, a method for producing the polymer (a) will be
described. A polyol containing at least 30% by weight of a
polyoxyalkylene polyol obtained in the production method of
the present invention is used. The preferable content of this
polyol is at least 50% by weight. It is preferably still 60%
by weight. When the content of a polyoxyalkylene polyol of the
present invention is less than 30% by weight, durability of
the resulting urethane foam, molding property of the foam, and
the like lower.

As polyols which may be used together other than the
polyol obtained in the production method of the present
invention, there are listed a polyoxyalkylene polyol having
low monool content {corresponding to C=C in the present

invention) obtained by using cesium hydroxide as a catalyst
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oxi de ([ (Me2N)3P=N] 3P=0} containing no water. The resulting conpound is a
phosphi ne oxi de conpound represented by the chemcal formula ( 2 ) wherein
R represents a nethyl ( Me ) group and x is 0. ldentification of the

chem cal formula was conducted by 31P-NVR, 1H NMR and el enment anal ysis

met hod. Production Exanpl e 3 Phosphazene conmpound (hereinafter, represented
by PZB) A n-hexane solution controlled to 1.0 nol/L of phosphazene base
P<t/4>-t-Cct (trade nane: nmanufactured by Ful ka) was used. This conpound is
a phosphdeseeibedpoon@SPedr Slentdd bya t helyghentdabpéuvsead| poly®l) wherein Q
represents a tert-octyl group, D represents a dinethylam no group, 1, m and
n are (lpdlgesteartgulyar ded.thdPlatepraduodd py goxyahkjbrakl pdineein> Exanpl e
1 Pol yoxyal kyl ene pol yol A 5x10-3 nol of PZN (in the formof 30 wt%t ol uene

sol uti onmetro@s naFethebe panPokyaRk§laddegoligol smblavihgdiquraadesite gl ycol
having a water content of 345 ppm under nitrogen atnosphere, and nitrogen

substi t uphen wag, COsRtEHES of r@{l,o;&h&td@?uﬁ@ grsupeadditt dir sl GFC.arand heat
uct e

pressure-reduced treatnment was con for 3 hours under pressure

condi ti oggyetnyidse fiodlf, bestvétadd Bui®e® st SRR aNGLsupSHuUC ng
nitrogen into 91  the l'iquid phase. Then, addition-polynerization reaction

of propyhengsgyi 48 ¥BALERRUYShEoHNEGE BeNbLEoNs of an initial

The preferable molecular structure of a polyoxyalkylene
polyol of the present invention is a polyol obtained by using
as a polymerization initiator a compound having 3 to 4 active
hydrogen groups, and the polymerization initiator, there are
exemplified glycerine, trimethylolpropane, pentaerythritol
and the like among the active hydrogen compounds as described
above. OHV is preferably from 10 to 70 mg KOH/g. It is preferably
still from 12 to 60 mg KOH/g, most preferably from 15 to 55
mg KOH/g. The content of an oxyethylene group by addition-
polymerization of ethylene oxide is preferably from 5 to 30%
by weight. It is preferably still from 6 to 25% by weight, most
preferably from 8 to 20% by weight. When the oxyethylene group
content in a polyoxyalkylene polyol is over 30% by weight, wet
thermal compression set of a flexible foam tends to deteriorate.
It is preferable that an oxyethylene group is introduced at
the molecular end of a polyoxyalkylene polyol. It is because
of this, by introduction of an oxyethylene group to the
molecular end, the primary hydroxyl group ratio at the

molecular end of a polyoxyalkylene polyol increases. Among
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pressure of 8.65 kPa, a polynerization tenperature of 80C and a maxi num
reacti on pressure of 330 kPa until OHV reached 28 ng KOH g. Wen change in
pressure in the autoclave was not recogni zed, pressure-reducing treatnent
was conducted for 0.5 hours under conditions of 80C and 1. 33 kPa or less (
to obtain a crude pol yoxyal kyl ene pol yol. Then, 3% by wei ght of ion
exchange water and 0 . 8% by weight of solid acid A were added under
nitrogen atnosphere to the crude pol yoxyal kyl ene pol yol controlled to 80C,
and adsopplyenyadkriena palydshdfdihedpresent Haven tidon htheaahavdmser at ur e.
Then, 750 ppm of an antioxi dant [rmanufactured by Chiba Specialties

Cheni cal 8, pximaey randsr ox FRGANOMpHEEming aiatdio of bRemeafedr iesreadded to
this polyol, and heat pressure-reduced dehydration treatnent was conducted
for 3 hoprefendblecoddi tisonsrefedd®yy asdil20 6Pa.mdls was moeesumasad unti |
at nospheric pressure with nitrogen was reached, then, filtration under
reduced presevaplyasocmasuycbedmbhecugh filter paper (nmanufactured by
Advant ec Toyo, 5C type, hereinafter the sane) having a remaining particle

size of 1 ~ m»tékﬁoualnfatﬂaaef@@hg@wtmlm@m Y8} willn boaestdBed.
polyoxyalkylene pol yol A, OHV was 28.3 ngy g, CC was 0.013 neq./g, HT

bond sel erbiryi i ¥ WBEA9E: PolPbYo cont ¥BSi OaﬂPpéAQ@qo%a Wi ght of
catalyst-renalnlng anount was 2.5 ppm PO content was 100% by 92 wei ght,

and the g Pfﬁéf@i@b@ﬂsé&%ﬁy&hﬂb@da&%@&hy Eﬁée[%f@&jué&&? méHdd i ni ng
anount ) was Tess than O . ppm ( less than"detection limt
concentrgki ) present invention. It is preferably at least 15% by
welght, and preferably still at least 20% by welght. When the
concentration of a polymer particle in a polymer-dispersed
polyol is from about 30 to 60% by weight, the upper limit of
the amount used of the polymer-dispersed polyol is preferably
about 60% by weight. A further preferable upper limit is 50%
by weight.

As the polyols which may be used together other than the
polyol obtained in the production method of the present
invention, there are listed the above-described
polyoxyalkylene polyol of the present invention, a
polyoxyalkylene polyol having low monool content obtained by
using cesiumhydroxide as a catalyst described in USP 5,916,994,
a polymer-dispersed polyol obtained by using this polyol as
a dispersion medium, a polymer-dispersed polyol produced by
a conventionally known method, a polyester polyol and the like.
Further, polyoxyalkylene polyols having different OHV, C=C,

contents of an oxypropylene group, contents of an oxyethylene
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Exanpl e 2 Pol yoxyal kyl ene pol yol B 6x10-3 nol of PZO were added to 1 nol of
gl yceri ne whi ch had been previously subjected to heat pressure-reduced
dehydration treatnment under conditions of 110C and 655 Pa for 1.5 hours
while ventilating nitrogen to control the water content to 95 ppm and

ni trogen substitution was conducted, then, the m xture was heated to 85C.
Then, addition polynerization reaction of propylene oxi de was conducted
under conditions of atnospheric pressure, a polynerization tenperature of
85C and Fre¥Ri MFmaveradeonupbessuet HIngsEongEh araups TAY bedised iX8 ny
KOH g. Wen change in pressure in the autoclave was not recognized,

pr essur ecomipahyonseafirefwonadr copdect eBufbvhen, Poigmesr didrensadliti ons
of 85C and 1.33 kPa or |less, to obtain a crude pol yoxyal kyl ene pol yol .
Then, thpohyalsre havibngat ediififeh20@ andHysessupelymduci npamteatirent was
conducted for 1 hour under conditions of the sane tenperature and 1.33 kPa,
t hen, itcoacepteasiiohzedahd &6y kétadiaal by nirsateratdd moreonee 0 Xirdit svas
charged sequentially until OHV reached 24 ng KOH g. After the charging of

et hyl enefexniig 4 o Iwant parties eCRayi telatkddtin coabLRat@en83of tiwb pressure
in the autocl ave was recogni zed. Then, pressure-reducing treatnent was

conduct egyrfbr8. 5 hours under conditions of the same tenperature and 1. 33
kPa or less . Then, 2~ by weight of ion exchange water and 0.8~ by wei ght

of solid acid ¢ Wr¥daaddRA aUrdekiBhbr A8eRnahEVERAR! Gwd Pet NEcEitWlGs
a foaming agent, a catalyst and a surfactant ;re used in
addition to the above-described polyol. Water functions as a
foaming agent since it reacts with a polyisocyanate compound
to generate a carbon dioxide gas. The amount of water used is
preferably from 1 to 8 parts by weight based on 100 parts by
weight of a polyol containing the above-described
polyoxyalkylene polyol and polymer-dispersed polyol. It is
preferably still from 2 to 7 parts by weight, most preferably
from 2.5 to 6 parts by weight. Hydrofluorocarbons,
hydrochlorofluorocarbons (HCFC-134a and the like),
hydrocarbons (cyclopentane and the like) and the like which
have been developed for the purpose of protecting the earth’s
environment may be used as a foaming aid together with water.
The amount of foaming aid used together with water is preferably
from 1 to 30 parts by weight based on 100 parts by weight of
a polyol though it depends on the density of the intended
flexible foam. It 1s preferably still from 2 to 25 parts by

weight.
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pol yoxyal kyl ene pol yol controlled to 80C, and adsorption reaction was
conducted for 1 hour at a tenperature of 80C. Then, 750 ppm of an
anti oxi dant was added to this crude polyol, and heat pressure-reduced
dehydration treatnment was conducted for 3 hours under conditions of 110C
and 880 Pa. It was pressurized until atnospheric pressure with nitrogen was
reached, then) filtration under reduced pressure was conducted through
filter paper to purify the crude Eplyoxgalkylene polyol. In the purified
pol yoxyal kyl edé BA3tG1MSt .OFRNYART Panal by oy ¢ P eird sganeeegedeq. / g,
H T bond selectivity was 97.1 nold, r) was 1420 nPas/25C, and the

cat al yst Thenainpung wsednthereod i ppaualdyr EFQmPrgoantant Oveartedwy t han 0. 1
ppm (|l ess than detection limt concentration) and PO content was 85.1 by
wei ght, weillgbhde&E@dontldl paats by Be byhhwoifghpolFrdnpleis g fermal kyl ene

pol yol C 4x10-3 nol of PZN were added to 1 nol of dipropyl ene glycol used

i n Exanpfeoth On®ér tu tF opEntsit hbpsphtgbt . aAd sipecddde sxadplas, adfomas
conducted, then, the m xture was heated to 94 105C, and heat

pressur eexafipted taddphianticvasardmeducisethby dde taaiget hEldrosd Panime Exanpl e

1. Then, addition-polynerization reaction of a m xed epoxi de of propyl ene

oxi de w bhsipNt M- aifetnydemindetdfduetREryNdaorpROUL Ak Od8d Ofh@mike | i al
pressure of 8 . 65 kPa, a polynerization tenperature of 85C and a maxi nmum

reacti onopgafs¥ia OtofidBukba UBhich ChY reashesk Band@tKOH g bhene change in
pressure in the autoclave was not recognized,

dilaurate and the like are listed. These catalysts may be used
alone or in combinations of two or more.

As a surfactant, conventiocnally known organosilicon-
based surfactants can be used. The amount used thereof is from
0.1 to 4 parts by weight based on 100 parts by weight of a polyol.
It is preferably from 0.2 to 3 parts by weight. As the surfactant,
there can be used, for example, SRX-274C, SF-2969, SF-2961,

SF-2962(tradename )manufacturedbyToray Dow-orning-Silicone
or L~5309, L-3601, L-5307, L-3600 (trade name) manufactured
by Nippon Unicar, and the like.

As other aids, there are a cross-linking agent, flame
retardant, pigment and the 1like, and they may be added according
to demands. When a cross-linking agent is used, a polyol having
an OHV of 200 to 1800 mg KOH/g can be used as the cross-linking
agent. For example, there can be used active hydrogen compounds
like aliphatic polyhydric alcohols such as glycerine and the
like, alkanolamines such as diethanolamine, triethanolamine

and the like; polyoxyalkylene polyols having an OHV of 200 to
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pressure-reduci ng treatnment was conducted for 0. 5 hours under conditions
of 85C and 1.33 kPa or less, to obtain a crude pol yoxyal kyl ene polyol. This
m xed epoxi de showed a ratio by weight of propylene oxide to butyl ene oxide
of 85:15. Then, 5% by wei ght of ion exchange water and 1% by wei ght of
solid acid A were added under nitrogen atnosphere to the crude

pol yoxyal kyl ene polyol controlled to 80C, and adsorption reaction was
conducted for 1 hour at the sane tenperature. Then, 800 ppm of an

anti oxi ¢80 WaE AKWEE 1 02Rfi SthRol JdKe LFRR hBSt YFedsurd rg%%'ébo’élehydr ation
treat nent was conducted for 3 hours under conditions of 110C and 850 Pa. It
was preSeaviedd anRlly FNAEH SIS pHodi® aFH it g Wekdr eB®ed, t hen,
filtration under reduced pressure was conducted through filter paper to
purify @BMEURH Weedk oty defEogsydnking agensuirf PEELpBADPSYYEFRPI @n% pol yo

C, OHV was 37. 3 ng KOH g, C=C was 0. 009 neq. /g, HT bond selectivity was
97 . 4 ol 19 partedHseigh-ides omafotpartaabyl yeightmd mi pglyobunt was
3.1 ppm PO content was 84.8% by wei ght, and Na-remrai ni ng 95 anount was

| ess than 0. 1Ippis( akse pbasidiéethabnal resincpnerikrisi pnevidxsbpl e 4

Pol yoxyal kyl ene pol yol D 1x10-2 nol of PZO were added to 1 nol of

pent aer yirdpdrad hey i mixingakepolgokegal kgl ehé? polpolnas ai hoDGREr -

at nosphere, and nitrogen substitution was conducted, then, 20 parts by

wei ght @fisperd@inigolde waerchaagadye:, $00rfpathathyanai ghtther,
a cross-1linking agent, flame retardant and the like according
to the objects, and a foam is produced from the resulting resin
premix. To this resin mix, a pigment, ultraviolet absorber,
antioxidant and the like can also be added as other aids.

As the polyisocyanate, 2,4-tolylene diisocyanate
(2,4-TDI), 2,6-tolylene diisocyanate (2,6-TDI), and mixtures
thereof are listed. Usually, tolylene diisocyanate (TDI) is
in the form of a mixture of 2,4-TDI and 2,6-TDI. The ratio by
weight of isomers in tolylene diisocyanate is preferably 80:20
in terms of 2,4-TDI/2,6-TDI (called TDI-80/20). Further, a
mixed polyisocyanate of TDI with polymethylenepolyphenyl
isocyanate represented by the general formula (3) in Japanese
Laid-Open Patent Publication (JP-A) No. Hei-11-140154 is
preferable. As such a polyisocyanate compound, Cosmonate M-200
and M-300 (trade name: manufactured by Mitsui Chemical Co.,
Ltd.) are exemplified.
The mixng ratio of TDI to

polymethylenepolyphenylpolyisocyanate in the mixed
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of pentaerythritol under a pressure condition of 6.65 kPa, and the m xture
was heated to 85C. After reaction at the sane tenperature for 1 hour while
stirring, addition polynerization reaction of a m xed epoxi de of propyl ene
oxi de with butylene oxi de was conducted under conditions of a

pol yneri zation tenperature of 85C and a maxi num reaction pressure of 460
kPa until OHV reached 28 ng KOH g. When change in pressure in the autocl ave
was not recogni zed, pressure reducing treatnment was conducted for 0. 5
hour s UMY%W%%E% SPMBANNG s PEEFeab b R 5G:5 GHt%ai%8 2 S¥ude

pol yoxyal kyl ene polyol . This m xed epoxide showed a ratio by weight of
propyl efeebdrtle g PR ypEREeBRPYE Stidd: 1DronrhEeh: 3Pt BsIPressioisted up to
180 kPa with nitrogen, and addition-polynerization of ethylene oxide was
conduct erirefefeabtyfdion 3As36ftm9polPndiliens con alampbeatsed vafeth2a®€ and a
maxi mum reacti on pressure of 480 kPa until OHV reached 24 ng KOH g. Wen
change 9todifie@r esswmbstiandese audtbtaivedwas byot reeaghized, mhessure
reduci ng treatnment was conducted for O . 5 hours under conditions of 125C

and 1. 33p&Paisscyasates onDtH @ podyolunavipal yax oMK yifeneopbd y2d00 Maen, 3% by
wei ght of ion exchange water and O . 8% by weight of solid acid A were

added UNKiGH/ 8| lAN0gEDité MARIDYeR E6mpbHens Andet RO 1 Rey,ablté € AT
controlled to 80C, and adsorption reaction was conducted for 1 hour at the

sanme t enpebatahes | NEsbcRitthidNe flodd® 124! 5a)E5 fante ¥asndddadpranite crude
pol yoxyal kyl ene pol yol, and dehydrati on was conducted
modified substances of the polyisocyanates.
The NCO index in flexible urethane form is 0.6 to 1.5,
preferably 0.7 to 1.4, and more preferably 0.7 to 1.3.

As the molding method of a flexible polyurethane foam
of the present invention, usually, a method in which a resin
premix and a polyisocyanate are mixed and molded using a high
pressure foaming apparatus, low pressure foaming apparatus and
the like is preferable. When a low pressure foaming apparatus
is used, two or more components can be mixed. Therefore,
components can be divided into polyol-based, water-based,
catalyst-based, flame retardant-based, polyisocyanate-based
and the like and then mixed. It is possible that such a mixed
solution is discharged from amixing head of a foaming apparatus,
formed and cured as it is, to forma flexible polyurethane foam,
and processed into the intended form. Usually, the curing time
is from 30 seconds to 30 minutes. A flexible polyurethane foam

is produced under conditions of a mold temperature of from room

temperature to 80°C, and a curing temperature of from room
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under reduced pressure. Finally, the sane treatnent was conducted for 3
hours under conditions of 110C and 880 Pa. It was pressurized until

at nospheric pressure with nitrogen was reached, then, filtration under
reduced pressure was conducted through filter paper to purify the

pol yoxyal kyl ene polyol. In the purified pol yoxyal kyl ene polyol D, OHV was
24.3 ng KOH g, C=C was 0. 016 nmeq. /g, H T bond selectivity was 97. 6 nol %
r~ was 1540 nPas/25C, and {he catal yst-remaining anount was 26 ppm PO
content hemperatuze, ko wEPoht , end EO content was 15.1% by weight, and
Na-remai ni ng anount was |ess than 0.1 ppm (|l ess than detection [imt
concentrat i on)"hek AfRdk I bhey Q¥R Rf| anEepdPyRrerly, Mmiping fplithfa pzZN wer e
added to 1 nol of glycerine used 97 i n Exanpl e 2 under nitrogen

at nosphePelyifdacHpnasgenisulpondugtiedn #bs &ohdwdt epressvre Haming
pressure-reduced treatnment was conducted by the sanme nethod as in Exanple
1. Then, apdaratua-golaybeviprassure §aeniog apparapys eMheaxadommsirgbnduct ed
under conditions of atnospheric pressure, a polynerization tenperature of

80C and exhukibingrirpdto byz jne pswperdfly 406hkda annoratbinesctieey<¥2. 5 ny
KOH g. Wen change in pressure in the autoclave was not recognized,

pressur eigsedsied rap r eatakps t \was medhdidc i edpfe©f e Bab be hauvhichda rwakexli ti ons
of 85C and 1.33 kPa or less, then, it was pressurized with nitrogen up to

182 kPa, camgondditt kAb- pal ¥HGandalh 0bat£Best Ofomporé iy | £Xe g dita s
conduct ed under conditions of a
and mixed in a mixing head of a foaming apparatus for avoiding

contact with water.

EXAMPLE

The following examples further illustrate the present
invention in detail. Physical values in shown examples are
measured according to the following methods.

(1) Hydroxyl value of polyoxyalkylene polyol (OHV, unit:
mg KOH/g), total unsaturation degree (C=C, unit: meq./g) and
viscosity (hereinafter, represented by m unit: mPa‘*s/25°C)

They are measured by methods according to JIS K-1557.

(2) H-T bond selectivity of polyoxyalkylene polyol
(unit: mol%)

13C-NMR spectrum of a polyoxyalkylene polyol is measured
using a 400 MHz !*C nuclear magnetic resonance (NMR) apparatus
manufactured by JEOL Ltd. using deuterium chloroform as a
solvent, a signal of a methyl group in oxypropylene unit in

the H-T bond [16.9 to 17.4 ppm, hereinafter, represented by
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pol yneri zation tenperature of 120C and a maxi numreacti on pressure of 410
kPa until OHV reached 28 ng KOH g. Then, 5% by wei ght of ion exchange water
and 0 . 7% by weight of solid acid B were added under nitrogen atnosphere
to the crude pol yoxyal kyl ene polyol controlled to 80C, and adsorption
reaction was conducted for 1 hour at a tenperature of 80C. Then, 600 ppm of
an anti oxi dant was added to the crude pol yoxyal kyl ene pol yol, and

dehydratj on s conduct ed under. reduced pressure. Further, the dehydration
ndor TR B SI60RE st ARG G CUhg o PRAPE Y LABO L oer s on was

conducted for 3 hours under conditions of 110C and 880 Pa. It was

pr essur | Jead ke rHead Rpphddi’c 7pt @ d&mde PR hex ¢ Ingfete ha L epassedded nen,

filtration under reduced pressure was 98 conducted through filter paper
to puri f9Y BleapRready And Faseupatyen. ig gopfucpadiysiag phe paweaiigalene

polyol E, OHV was 28.1 ng KOH g, C=C was 0 . 014 neq. /g, H T bond

sel ecti vioymubs OCA/(B+RdI€]100}. wAssigbdenPasf288chasdagnkhd is made

catal yst-remai ni ng anount was 25 ppm PO content was 85.4 by weight, end EO
was 14. Sréfeveigyt fo analhas r smadiacremebecmiesasvéessl e harp 0.1B3fprhd | ess
than detection |imt concentration). Exanple 6 Pol yoxyal kyl ene polyol F
7.5x10- 31398 (L198&N, Wwet eCadfedilbidgnoh.ok.gllyneliide used in Exanple 2
under nitrogen atnosphere, and nitrogen substitution was conducted, then,
heat pressure-(3adrend infiewt amountasfcoatatyst dympdsed ok deiguathds i n

Exampl e 1. Then, addition-polynerization reaction of propylene oxide was
having P=N bond in polyoxyalkylene polyol (hereinafter,
referred to as catalyst-remaining amount, unit: ppm)

By measuring a nitrogen-remaining amount in a polyol,
the remaining amount of a compound having a P=N bond is
calculated conversely. A polyol is weighed into a measuring
flask, diluted with toluene (guaranteed reagent), then, the
concentration of nitrogen is measured using a trace total
nitrogen analysis apparatus (manufactured by Mitsubishi
Chemical Corp., type: TN-100).

(4) Concentration of catalyst in crude polyoxyalkylene
polyol (hereinafter, referred to as crude polyol)(unit: ppm)

15 g of a crude polyol is weighed into a 100 ml of beaker,
then, dissolved in 60 ml of solution of isopropyl alcohol/water
(ratio by volume: 10/6), and measured by a potentiometric
titration apparatus (manufactured by Hiranuma Sangyo K.K.,
type: TS-980) using 1/100 mol/L of hydrochloric acid.

(5) Concentration of sodium in polyoxyalkylene polyol

(unit: ppm)
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conduct ed under conditions of atnospheric pressure, a polynerization
tenperature of 80C and a maxi num reaction pressure of 410 kPa until OHV
reached 40 ng KOH/ g. When change in pressure in the autoclave was not
recogni zed, pressure reducing treatnment was conducted for 0. 5 hours under
conditions of 80C and 1.33 kPa or less, then, it was pressurized with
nitrogen up to 182 kPa, and addition-polynerization reaction of ethylene
oxi de was conduct ed under conditions qof a polynerization tenperature of
125C and a maXPfufORSERtTatiome ofuseddimy ddreriod ngfitier . Onerresered 933 ny
KOH g. 99 Then, 5% by wei ght of ion exchange water and 1% by wei ght of
solid ad?¥ Mo e B RS amders kG el arsfss pife memay inige ac cadgalyst

pol yoxyal kyl ene pol yol controlled to 80C, and adsorption reaction was
conduct efirem@a grudarpe kiyoh iisanpesared e A5f a80T1CTRRFOTBIOOp pmady g
anti oxi dant was added to the crude pol yoxyal kyl ene pol yol, and dehydrati on
was condUrearyf agtiere r bafudstrmesElmer, Foypaer 5100e RBhyts aused doder
reduced pressure was continued, and finally, the sane operation was
conduct agedsur&mémntir sSMeaserenenti Liniht b6 010Cppmd 880 Pa. It was
pressurized until atnospheric pressure with nitrogen was reached, then,
filtration unden redteredcpnesatr @nwas teliict esmposegb £l icompoupdger to
purify the pol yoxyal kyl ene polyol. In the crude pol yoxyal kyl ene pol yol F,

OHV was BevbngupKPHnd C-&ndagcifd 2hp@flogbsl, chbmpotipad(eri€ct pyhly was 97.

2 mol % r~ was 900 nPa~s/25C, and the catal yst-remaining anount was 1.3

ppm PO cont eMe aditi-eAbri’a BYcdifiited 884nEQ WAt elOcd¥tent measuring
apparatus (manufactured by Hiranuma Sangyo K.K., type: AQV-7).

(7) Oxypropylene group content of polyoxyalkylene polyol
(hereinafter, referred to as PO content, unit: wt%) and
oxyethylene group content on the molecular end of
polyoxyalkylene polyol (hereinafter, referred to as end EO
amount, unit: wt%)

A polyoxyalkylene polyol is dissolved in deuterided
acetone, and PO content and end EO content are measured by the
above-described !’C-NMR measurement.

(8) Solid acid and specific value thereof

Solid acids used in examples and comparative examples
and specific values thereof are shown in [Table 1].
Compositions, specific surface areas and average pore
diameters of so0lid acids were measured by methods described
in the following (9) through (10) items. Compositions of solid
aclds are expressed in terms of % by weight of magnesium oxide

(MgO), aluminum oxide (Al;0;) and silicon dioxide (Si0,). Solid
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by wei ght , and Na-remaining anount was less than O .1 ppm ( | ess than
detection [imt concentration). Exanple 7 Pol yoxyal kyl ene polyol G 5.5x10-3
nol of PZN were added to 1 nol of glycerine used in Exanple 2 under

ni trogen at nosphere, and nitrogen substitution was conducted, then, heat
pressure-reduced treatnment was conducted by the sanme nethod as in Exanple
1. 100 Then, addition-polynerization reaction of a m xed epoxi de of
propyl ene qQxi de with butyl ene oxide was conducted under conditions of a
pressur e36f-98. 65 BpaC QnéoFyﬁE?lEﬁ??Bﬂt?e%eIF}é?‘&?ecB?m%@M WX mum
reaction_pressure of 410 kPa until OHV reached 53 ng KO4/ g. The ratio by
wei ght oK-KheSpiiddaehesi Beard Hagisy Pardustisdett EOBEFQI 2oy dky de- Hms 90: 10.
When change in pressure in the autoclave was not recogni zed,

pressure-reduci ng treatnent was conducted for 0.5 hours under condi tions of
95C and 1.33 kPa or less, then, it was pressurized with nitrogen up to 182
kPa, and addit[Dab}el Yheri zation reaction of ethyl ene oxi de vvas conduct ed

under copgit+oens—ef—a—potyrertzatt-or—tenrperature—ef—3125C—and—a—gxi num

reaction| pressure of 480 kPa UHFPLEHV r eached APagHtIHE ampdfen | 5% by

wei ght of isyLiexaebange] water Ande0. 75% ey wei ght off sadid|acid A|were added

under ni reto the cruflepotypxyat kytrene—puotfyor——control led to

80C, and %\ fon reaction pas conducted for 2 hours at |a t enpgr at ure of
Q_ppm of

80C. The ’w n antipxidantjiwas adfled to tthe rruAe
MgO - - 14.8 14.1 - -
Al,0; 11.5 10.7 - - 10.7 10.2
Sio, 63.7 63.3 66.3 63.2 69.6 61.5
Specific
surface area 761 657 521 338 267 148
(m?/g)

Average pore

86.7 78. 43.6 90.5 270 202
diameter (A) 8.5 7

(9) Composition of solid acid

5 parts by weight of nitric acid is added to 1 part of
a solid acid, and heated at 80°C for 24 hours. It is cooled
to room temperature and the resulting uniform solution is used
as a sample. The sample solution is analyzed using a high
frequency inducing bond plasma measuring apparatus
[manufactured by Shimadzu Corp., type: ICPS-8000C], and
silicon, aluminum and magnesium are measured.

(10) Specific surface area (unit: mz/g) and average pore
diameter (unit: A) of solid acid

A measuring apparatus (manufactured by Cantachrome Corp.,
type autosorb 3) is used. Before measurement, a solid acid is

subjected to heat pressure-reducing treatment at a temperature
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pol yoxyal kyl ene pol yol, and dehydrati on was conducted under reduced
pressure. Further, the dehydration under reduced pressure was conti nued,
and finally, the sanme operation was conducted for 3 hours under conditions
of 110C and 880 Pa. It was pressurized until atnospheric pressure with
nitrogen was reached, then, filtration under reduced pressure was conducted
through filter paper to purify the pol yoxyal kyl ene 101 polyol. In the

purified Eluyoxyalkylene pol yol OHV was 44. 9 ng KOH g, C=C was 0. 010
meq. /g,°  6nang & BEBFFNEG %é Q?’ kPy opplegsrfondshend- Migom®m and t he
catal yst-remai ni ng anount was 2 . ppm PO content was 76 . 8% by wei ght ,

end EO wh§ 4ged as§, henabPgarpting RﬂdrEﬁﬁPﬁﬁhggaﬁﬁﬁnt was | ess than 0.1 ppm
(less than detection limt concentration). Exanple 8 Pol yoxyal kyl ene pol yol
H 8x10- 3PreflugtiprCExampladded to 1 nol of dipropyl ene glycol used in
Exanpl e 1 under nitrogen atnosphere, and nitrogen substitution was
conduct eBhosphhazenhumncenpprenda$éhheetindfter75€epTeeppted by PZN)
addi ti on-pol yneri zati on reaction of propyl ene oxi de was conduct ed under
condi ti ons of & @esguof Pho8ph66ukPagnsaphllpmidiez dimamufaertmered bye of 75C
and a maxi mum reaction pressure of 350 kPa until OHV reached 18. 5 ny
KOH g. WiansehaKggaka R{ES3uwasi weiditeduimed s e30@G mibitHoogradiet]
pressure reduci ng treatnment was conducted for 0. 5 hours under conditions
of 90C apdadk38qibpped wEEs a tthedrionieter andda @pbypxigl kynwse, Ralg/ol .

to this was added 525 ml of o-dichlorobenzene (hereinafter,

referred to as ODCB, manufactured by Mitsui Chemical Co., Ltd.)

to prepare a suspension. This suspension was heated to 30°C,

and to this was added drop-wise a solution prepared by

dissolving 439.27 g of

tris(dimethylamino)phosphazene{(Me,N);P=NH} synthesized by a

method described in Reinhard Schwesinger, et al. Angew. Chem.

Int. E4d. Engl., 1993, 32, 1361 to 1363, into 900 ml of ODCB

over a period of 1 hour. This mixture was stirred for 30 minutes

at the same temperature, then, heated up to 160°C over about

30 minutes, and further stirred for 20 hours. Insoluble

materials produced were filtrated. Ion exchange water was added

to the filtrate, and washed with water three times.

To 1091.2 g of a water-insoluble layer after the water
washing was added 619.26 g of ion exchange water and 289.5 ml
of 1 mol/L hydrochloric acid, and the aqueous layer was

separated, to obtain

tetrakis{tris(dimethylamino)phosphoranylideneamino]phospho
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Then, 5% by wei ght of ion exchange water and 0. 9% by wei ght of solid acid
A were added under nitrogen atnosphere to the crude pol yoxyal kyl ene pol yol
controlled to 80C, and adsorption reaction was conducted for 2 hours at a

tenperature of 80C. Then, 600 ppm of an anti oxi dant was added to the crude
102 pol yoxyal kyl ene pol yol, and dehydrati on was conducted under reduced

pressure. Further, the dehydration under reduced pressure was conti nued)

and finally, the sa eratijan S, ducted for 3 hours under conditions
o 1100 B osrds « TRHe A Il B8 o FuF e R it SREDARGS SR e 1 h
nitrogen was reached, then, filtration under reduced pressure was conducted
t hrough VAPt 8Rdedpk? RECRAKS 13 %-Ive W8l pEXeaMRyFeABthenyoTheny 2 e Durifi ed
pol yoxyal kyl ene polyol H OHV was 18. 6 ng KOH/ g, C=C was 0. 025 neq. /g,
H T bondW&él ectivity wasa@geous npld, r~ wassabobiemwpa-~s/ 25C, and athe
catal yst-remai ni ng anount was 4.2 ppm PO content was 100 by wei ght, and
Na- r enai hiehgakdsltrisddimesbyilhmino.) phoswhoresy ltiden edstiact] phosphoi t
concentration). Exanple 9 Polyoxyal kyl ene polyol | 3x10-3 nol of PZN and
3x10- 3 mbiunfcH¥dyides qagdietbddat anebmpérghyterome3tc and askix@pdae 2 under
ni trogen atnosphere, and nitrogen substitution was conducted, then, heat
pr essur eveddodityd ofie0abi Oh/hay thnocughea mylyderisemet eeeyieindsiddl Exanpl e
1. Then, addition-polynerization reaction of propyl ene oxide was conducted
under coselumaGnEidfled pyEtlsuaf Afonl.exidh&iitfe fepOhyNRevadiiitornMB-&3qEer at ur e
of 75C and a maxi mum reaction pressure of 350 kPa until OHV reached 33.2 ny
KOH g. Vpaneifacgared BYeBayee)i Int WRidH! 28| é¥EhdR§e NGEoh s L8 we&ch

converted to hydroxyl group type by a 1 mol/L sodium hydroxide

aqueous solution, upward from the bottom part of the column,

to carry out ion exchange on

tetrakis[tris(dimethylamino)phosphoranylideneamino]phospho

nium hydroxide.

Further, ion exchange water was passed through this
column filled with an ion exchange resin to recover a
phosphazenium compound remaining in the column. Then, the
aqueous solution of
tetrakis[tris(dimethylamino)phosphoranylideneamino]phospho
nium hydroxide was subjected to pressure-reduced dehydration
treatment under conditions of a temperature of 80°C and a
pressure of 7.98 kPa for 2 hours and further, under conditions
of a temperature of 80°C and a pressure of 133 kPa for 7 hours,
to obtain powdery
tetrakis[tris(dimethylamino)phosphoranylideneamino]phospho

nium hydroxide {[(Me,N)3;P=N],P'OH }(PZN).
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103 pressure-reduci ng treatnment was conducted for 0.5 hours under
conditions of 90C and 1.33 kPa or less, to obtain a crude pol yoxyal kyl ene
pol yol . Then, 5% by wei ght of ion exchange water and 0 . 8% by wei ght of
solid acid A were added under nitrogen atnosphere to the crude

pol yoxyal kyl ene pol yol controlled to 80C, and adsorption reaction was
conducted for 2 hours at a tenperature of 80C Then, 600 ppm of an
anti oxi dant was added to the crude pol yoxyal kyl ene pol yol, and dehydrati on
was conduct ed ThRiefie ki catrplatadiriRased yeight measisrseent i oh thter
reduced pressure was continued, and finally, the sane operati on was
conduct egomppusdhafiteryfdedngo waist 9%%s byf wel@btanBBoiqal ghifiasof
pressurized until atnospheric pressure with nitrogen was reached, then,
filtrati b-NMRetmarafaetuped sy rdEalaCorpndud08dMibr BMBh feaseredamer to
purify the pol yoxyal kyl ene polyol . In the purified pol yoxyal kyl ene pol yol
| ( OHV wadinglas ab it eidlgs t&r@ands el rabthyds.ilane by & dewntesibdedti vity
was 97. 9 mol % r~ was 920 nPa~s/25C, and the catal yst-renmai ni ng anount was
6.6 ppm dRfMethNilEnrmamided s6%ulty oneivgbt 2. angpia¢dendeal agHAaOBNtH Was | ess
than 0.1 ppm (less than detection Iimt concentration). Exanple 10

Pol yoxyaEl¢mene apayebid: I6:238023,npt 0fsFZ0:veg e4addad1b091 (®d16f
gl ycerine used 104
C: 38.09, H: 9.72, N: 29.61, P: 20.46). This phosphazenium
compound is a compound represented by the chemical formula (1)

wherein, a, b, canddare (1,1,1,1) in this order, R represents

a methyl group, and Q represents a hydroxy anion OH".

Production Example 2
Phosphine oxide compound (hereinafter, represented by PZO)
Synthesis of
tris[tris(dimethylamino)phosphoranylideneamino]phosphine
oxide {[(Me;N);P=N];P=0°0.29H,0}(M represents a methyl group,
hereinafter, the same) was conducted by a method described in
the Journal of General Chemistry of the USSR (USSR), Vol. 55,
p. 1453 (1985), using phosphorus oxytrichloride and
tris(dimethylamino)pohsphazene produced in Example 1 as raw
materials and toluene as a solvent. Then, this compound was
placed in a desiccator containing phosphorus pentachloride as
a drying agent, and dried under conditions of 23°C and 655 Pa
for 1 week, to obtain

tris[tris(dimethylamino)phosphoranylideneamino]phosphine
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in Exanple 2 under nitrogen atnosphere, and nitrogen substitution was
conducted, then, the m xture was heated to 80C. Then,

addi ti on-pol yneri zati on reaction of propyl ene oxi de was conduct ed under
pressure conditions of 6.65 kPa, a polynerization tenperature of 80C and a
maxi mum reacti on pressure of 450 kPa until OHV reached 11 ng KOH g. Wen
change in pressure in the autoclave was not recogni zed, pressure reducing
treatment was conducted for 1 hour under conditions of 80C and 1.33 kPa or
| ess, tP¥H& hl 1N )a8=N3rYoRY aFRYLa4R1PE| P8I WatREn, The, BESRtdMT of i on
exchange water and 0 . 7% by weight of solid acid A were added under

ni t r ogerciRphei e o PHRSPRANGe qXdidey GRMRYRG I eRTGBENERRt PHI [t8E t 0 80C,
and adsorption reaction was conducted for 3 hours at a tenperature of 80C
Then, 60thepiscat farmtd di)dwheredn RdwdtasentseadnetiybdMeak gaiokp ene

pol yol, and dehydrati on was conducted under reduced pressure. Further, the
dehydr atarmd xuisl@r. Tdshuicieitli gateissup€ theschemicalidbrmanic was @ionducttled sane
operation was conducted for 3 hours under conditions of 110C and 880 Pa. It
was pressyritpeNMent MH-HMROapdes lemenesanakywis mathodgen was reached, then,
filtration under reduced pressure was conducted through f filter paper to
purify the pol yoxyal kyl ene polyol. In the purified pol yoxyal kyl ene pol yol
J, OHV was 11.3 ng KOH g, C=C was 0.037 nmeq. /g, H T bond selectivity was
97 . 5 ntdauetivRsERaP1aPas/ 25C, and the catal yst-remaining anount 105

Phosphazene compound (hereinafter, represented by PZB)

A n-hexane solution controlled to 1.0 mol/L of
phosphazene base P<t/4>-t-0Oct (trade name: manufactured by
Fulka) was used. This compound is a phosphazene compound
represented by the chemical formula (3) wherein Q represents
a tert-octyl group. D represents a dimethylamino group, 1, m

and n are (1,1,1) in this order.

<Production of polyoxyalkylene polyol>
Example 1
Polyoxyalkylene polyol A

5x107* mol of PZN (in the form of 30 wt% toluene solution,
hereinafter the same) were added to 1 mol of dipropylene glycol
having a water content of 345 ppm under nitrogen atmosphere,
and nitrogen substitution was conducted, then, the mixture was
heated to 105°C, and heat pressure-reduced treatment was
conducted for 3 hours under pressure conditions of 1.33 kPa

or less at the same temperature while introducing nitrogen into
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was 5.1 ppm PO content was 100% by wei ght, and Na-remai ni ng anmount was

|l ess than 0.1 ppm (less than detection |imt concentration). Exanple 11

Pol yoxyal kyl ene pol yol K 6x10-3 nol of PZN were added to 1 nol of glycerine
used in Exanple 2 under nitrogen atnosphere, and nitrogen substitution was
conducted, then, heat pressure-reducing operation was conducted by the sanme
met hod as in Exanple 1. Then, addition-polynerization reaction of propyl ene
oxi de was conducted under conditions of a pressure of 86.5 kPa, a

pol yrrer i the i Bt idnRhager Shem .7 @ddid o Rodymeh izdddano A efcdslam @fof 475
kPa until OHV reached 56 ng KOH g. When change in pressure in the autocl ave
was not Prepyjenedxifesas condugtedgundent pendl bens orfan daiftdiall hour
under conditions of 80C and 1.33 kPa or less, to obtain a crude

pol yoxy abieyd sunee @i 8065 Hihen.a podbyentizghtionftéempe eaxioleen@ed s8at@mandand 0 . 8%
by wei ght of solid acid A were added under nitrogen atnosphere to the crude
pol yoxyaad kydxetreump at¢/ad t tomt predsuréd coBBE30 &Rh ansirlptGHVh mesatidd 2 snas
conducted for 1 hour at a tenperature of 80C. Then, 600 ppm of an

ant i oxi daditKORSg adRRént 6hhhgeCciHdprpekyesyahkyhenaugokciale aad a@tydration
was conduct ed under reduced pressure. Further, the dehydration under

reduced d88ognPz&8 5 PreesMfr CGEdUBARTY t2Bd theAtlWwads cohauede® operoatls on was
conducted for 3 hours under conditions of 110C and 880 Pa.

hours under conditions of 80°C and 1.33 kPa or less, to obtain
a crude polyoxyalkylene polyol.

Then, 3% by weight of ion exchange water and 0.8% by weight
of solid acid A were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 2 hours at the same
temperature. Then, 750 ppm of an antioxidant [manufactured by
Chiba Speclalties Chemicals, trade name: IRGANOX 1010,
hereinafter the same] was added to this polyol, and heat
pressure-reduced dehydration treatment was conducted for 3
hours under conditions of 110°C and 880 Pa. It was pressurized
until atmospheric pressure with nitrogen was reached, then,
filtration under reduced pressure was conducted through filter
paper (manufactured by Advantec Toyo, 5C type, hereinafter the
same) having a remaining particle size of 1 um to purify the
polyoxyalkylene polyol. In the crude polyoxyalkylene polyol
A, OHV was 28.3 mg KOH/g, C=C was 0.013 meq./g, H-T bond
selectivity was 96.5 mol%, m was 900 mPa°s/25°C, and the

catalyst-remaining amount was 2.5 ppm. PO content was 100% by
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It was pressurized until atnospheric pressure with nitrogen was reached,
then, filtration under reduced pressure was conducted through filter paper
to purify the pol yoxyal kyl ene polyol. In the purified pol yoxyal kyl ene

pol yol K, OHV was 56.3 ng KOH g, C=C was 0. 009 nmeq. /g, H T bond
selectivity was 97 .6 nmol % r~ was 480 nPas/25C, and the catal yst-renaining
anount was 2.1 ppm PO content was 100% by wei ght, and Na-renai ni ng anount
was | ess than 0.1 ppm (less than detection limt concentration). Exanple 12
Pol yoxydi&d@hthe pt9ol the 5x39d3upprenpipiagepBodBded (RETEIRBELEE gl yceri ne
used in Exanple 2 under nitrogen atnosphere, and nitrogen substitution was
conduct eteferrsfl tones Maxrenaipda dhameent) gastessidan 0.1 ppm (less

addi ti on-pol yneri zati on reaction of propyl ene oxi de was conduct ed under
condi t i divanfdeteribbaurbinit geomcdreratipo) yneri zati on tenperature of 88C
and a maxi numreaction pressure of 475 kPa until OHV reached 98 ng KOH g,
and when change in pressure in the autoclave was not recogni zed at the sane
tenperature, addition-polynerization reaction of ethylene oxide was

conduct eRkanplée DHV reached 76 ng KOH g. Further, when change in pressure
in the autoclave was not 107 recogni zed at the sane tenperature,

addi ti orpgO}oXpiiRPlewd pEeBEdl om of propyl ene oxide was conducted until OHV

reached 56 ng KOH/ g. When change in pressure in the autoclave was not

recogni zed, PERIBLT Gi1CAECHAY kLA HTRIYA WS 1CAPEUSE @l yiirihe which
had been previously subjected to heat pressure-reduced
dehydration treatment under conditions of 110°C and 655 Pa for
1.5 hours while ventilating nitrogen to control the water
content to 95 ppm, and nitrogen substitution was conducted,
then, the mixture was heated to 85°C. Then, addition-
polymerization reaction of propylene oxide was conducted under
conditions of atmospheric pressure, a polymerization
temperature of 85°C and a maximum reaction pressure of 455 kPa
until OHV reached 28 mg KOH/g. When change in pressure in the
autoclave was not recognized, pressure-reducing treatment was
conducted for 0. 5 hours under conditions of 85°C and 1.33 kPa
or less, to obtain a crude polyoxyalkylene polyol.

Then, the mixture was heated to 120°C, and pressure-
reducing treatment was conducted for 1 hour under conditions
of the same temperature and 1.33 kPa, then, it was pressurized
to 230 kPa with nitrogen. Ethylene oxide was charged
sequentially until OHV reached 24 mg KOH/g. After the charging

of ethylene oxide, the reaction was continued until no change
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hour under conditions of 90C and 1. 33 kPa or less , to obtain a crude

pol yoxyal kyl ene polyol. Then, 5% by wei ght of ion exchange water and 0 . 7%
by wei ght of solid acid A were added under nitrogen atnosphere to the crude
pol yoxyal kyl ene pol yol controlled to 80C, and adsorption reaction was
conducted for 1 hour at a tenperature of 80C. Then, 600 ppm of an
anti oxi dant was added to the crude pol yoxyal kyl ene pol yol, and dehydrati on
was conducted under reduced pressure. Further, the dehydration under
reduced Pt esBUEESWER cdpt i ilied, AHPTLVR | yWwag heT8aRENSBRAat | FReRas
conducted for 3 hours under conditions of 110C and 880 Pa. It was

pr essur iBReE SHE ¢ 1 redypbph drie@ theadswae apanduatied 698 wahqueg Hadert hen,
filtration under reduced pressure was conducted through filter paper to
purify t¢engbtioxy afkphernsape beaiperaturiecapdrl {32 &Paodydhesd kfhene pol yol

L, OHV was 56. 1 ng KOH g, C=C was 0.010 nmeq. /g, H T bond selectivity was
97. 8 N ¥by weugbtodd ivita-esichafgeawdtehecamdtOaldisbyreabgnt mf swdddt was 34
ppm PO content was 75.8% by wei ght, and end EO content was 7.8% by wei ght.
The Na- r&@bd NAngeded wWddedmsuh@es hidfoGeh RUModptrxd hiot dhéecthiude | imt
concentration). 108 Exanmpl e 13 Pol yoxyal kyl ene polyol M 7.2x10-3 nol of

PZO wer &, kel & Dkl &b BB_lgioEr PUHEA MY b HE9E, | Bn&XakRbepl ibader

nitrogen atnosphere, and nifrogen substitution was conducted, then, the

m xture MascHEsh efad CcS0buctbENso AU R 0P~ PO ¥ "Bt 4 Al d &3¢ Ld ¥ . Of
Then, 750 ppm of an antioxidant was added to this crude polyol,
and heat pressure-reduced dehydration treatment was conducted
for 3 hours under conditions of 110°C and 880 Pa. It was
pressurized until atmospheric pressure with nitrogen was
reached, then, filtration under reduced pressure was conducted
through filter paper to purify the crude polyoxyalkylene polyol.
In the purified polyoxyalkylene polyol B, OHVwas 24.2 mg KOH/g,
C=C was 0.018 meqg./g, H-T bond selectivity was 97.1 mol%, n
was 1420 mPa*s/25°C, and the catalyst-remaining amount was 23
ppm. Na-remaining amount was less than 0.1 ppm (less than

detection limit concentration) and PO content was 85.1% by

weight, and end EO content was 14.8% by weight.

Example 3
Polyoxyalkylene polyol C

4x107> mol of PZN were added to 1 mol of dipropylene glycol
used in Example 1 under nitrogen atmosphere, and nitrogen

substitution was conducted, then, the mixture was heated to
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propyl ene oxi de was conducted under conditions of a pressure of 86. 5 kPa,
a polynerization tenperature of 80C and a maxi num reaction pressure of 475
kPa until OHV reached 18.7 ng KOH g. Wien change in pressure in the

aut ocl ave was not recogni zed, pressure-reducing treatnment was conducted for
1 hour under conditions of 80C and 1.33 kPa or less, to obtain a crude

pol yoxyal kyl ene polyol (hereinafter, referred to as crude polyol m . The
concentration of a catalyst in the crude polyol at this point was 682 ppm
Then, 3-10f/Cuciagik heRti pHessumengedNsedr taeatoentgwasy capdyktedf b¥ol i d acid
A were charged under nitrogen atnosphere to the crude polyol mcontrolled
to 85C, Hiisaneorpthe aschie EXaMPALs e iRt addision-Redvmestzatienper at ure
of 85C. Further, dehydration under reduced pressure was continued, and
finall y,retaret%@rmﬁ)@eméﬁhdnemasidan@lﬂmmwlﬁn@ drites witdle butyAehei ons of
105C and 1.33 kPa or less. It was pressurized until atnospheric pressure

W t h ni toxiybe was caabiatd tueler fddndidtiicors wfden deddded pressure was
conducted through filter paper to purify the pol yoxyal kyl ene polyol. In the

purifiedbf®des RPAY & palibengapobiicterperdMimas£185% AEdONAGimGRC Was
0.025 neq./g, HT bond selectivity was 98.1 nol % r~ was 1500 nPas/25C, and

the cat atesdtienBprésigureami4dy@kih &Nl ORY ceiichidd \8Fs mORBHDY . wei ght
and Na-remai ni ng anount was |less than 0.1 ppm (less than detection limt

concent rvﬂié&raharl_?@rmi rédshoky 9y ehkyaerec pard dlad\nbte recegaipelyol m
prepared in Exanple 13 was used. The sane purification was conducted as in

Exanpl e ﬂé’e@é&ﬁ@hé@@éiﬁ & refitiitin tadas C dfarAddisaei ¢l A N@srduadely wei ght

based on the crude po yol m to recover the pol yoxyal kyl ene polyol. In the

L ESHALI Y WA e B
o A Y P, o ERATPR A B
weight of propylene oxide to butylene oxide of 85:15.
Then, 5% by weight of ion exchange water and 1% by weight
of solid acid A were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 1 hour at the same
temperature. Then, 800 ppm of an antioxidant was added to this
polyol, and heat pressure-reduced dehydration treatment was
conducted for 3 hours under conditions of 110°C and 850 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol C, OHV was 37.3
mg KOH/g, C=C was 0.009 meq./g, H-T bond selectivity was 97.4
mol%, n was 550 mPa*s/25°C, and the catalyst-remaining amount

was 3.1 ppm. PO content was 84.8% by welght, and Na-remaining
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concentration). Exanple 15 Pol yoxyal kyl ene pol yol O 9.2x10-3 nol of PZO
were added to 1 nol of glycerine used in Exanple 2 under nitrogen

at nosphere, and nitrogen substitution was conducted, then, the m xture was
heated to 80C. Then, addition-polynerization reaction of propylene 110

oxi de was conducted under pressure conditions of 86.5 kPa, a polynerization
t enper at ure of 80C and a maxi num reaction pressure of 475 kPa until OHV
reached 18. 5 KOH g. When change in ?ressure in the autoclave was not

r ecogni ZRPUTHy e‘s’gﬁr é-ets@du*c?% OrdatRRMt (ha8s cdhdict dat eeFian hddmifnder
conditions of 80C and 1.33 kPa or |less, to obtain a crude pol yoxyal kyl ene
pol yol (QRRQQQﬁﬁQ%%On}eferred to as crude pol yol ol). The concentration of
a catalyst in the crude polyol at this point was 872 ppm Then, solid acid
A was used, and was purified by the sane manner as in Exanple 13 except
that the anobunt added thereof was 1.0% by wei ght based on the crude pol yol
ol , to rExamgletée pol yoxyal kyl ene polyol. In the purified polyoxyal kyl ene
polyol O OHV was 18 . 7 ng KOH g, CC was 0. 026 neq. /g, H T bond

sel ect i VRdlyovaga By bema| 86lyol vias 1880 nPa~s/ 25C) and t he

cat al yst-remai ning amount was 3.5 ppm PO content was 100% by wei ght, and

Na-r emai ni ng arp@nt méasokepso e &dhe@%(imtdﬁ@emta%wtmﬁbm t
concentration). Exanple 16 Pol yoxyal kyl ene pol yol P 5.6x10-' nol of PZN

were addegvi®g la MRitedf cohteari BE 452 dpphl URGEHP A t3 dgHie a titiclsphesd ,

at nosphere, and nitrogen substitution was conducted, then, heat

pressur ea@diitt Fgen substitution was conducted, then, 20 parts by
weight of propylene oxide was charged per 100 parts by weight
of pentaerythritol under a pressure condition of 6.65 kPa, and
the mixture was heated to 85°C. After reaction at the same
temperature for 1 hour while stirring, addition-
polymerization reaction of a mixed epoxide of propylene oxide
with butylene oxide was conducted under conditions of a
polymerization temperature of 85°C and a maximum reaction
pressure of 460 kPa until OHV reached 28 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 0.5 hours under conditions
of 85°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene
polyol. This mixed epoxide showed a ratio by weight of propylene
oxide to butylene oxide of 90:10. Then, it was pressurized up
to 180 kPa with nitrogen, and addition-polymerization of
ethylene oxide was conducted under conditions of a
polymerization temperature of 125°C and a maximum reaction

pressure of 480 kPa until OHV reached 24 mg KOH/g. When change
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operation was conducted by the same manner as in Exanple 1. 111 Then,

addi tion-pol yneri zation reaction of propyl ene oxi de was conducted under
pressure conditions of 86.5 kPa, a polynerization tenperature of 80C and a
maxi mum reacti on pressure of 405 kPa until OHV reached 33 ng KOH g. Wen
change in pressure in the autoclave was not recogni zed, pressure reducing
treatment was conducted for 1 hour under conditions of 80C and 1.33 kPa or

| ess, to obtain a crude polyoxyal kyl ene pol yol (hereinafter, referred to as
crude pdiyRTgRsuUrerHin cHhf A ERE 1YL ofas Rat aF§seInhzee BFOEEUEBIyo0l at
this point was 852 ppm Then, 5% by wei ght of ion exchange water and 0.35%
by wei gimedfcigng tdeatinanh was eoe@ae ted figrder5 hoursgurden aopghsienso t he
crude polyol pl previously heated to 80C, and they were m xed by stirring
at 80C fofr 125h0unsl 1. IB&Pa oelledisat torohtreder aradidzegdopyeoggalkybasei ni ti at ed
while raising the tenperature. Finally, heat pressure-reducing operation
was conchectysddl f or 3 hours under conditions of 105C and 1.33 kPa or | ess,
then, filtration under reduced pressure was conducted through filter paper

to purify theThehy®® biksdiamet pplivel exdhahfe watleirf aed opslywxyali yikene
polyol P, OHV was 33.7 ng KOH g, C=C was 0.014 neq. /g, H T bond

sel ectigft Ysomsd Hoid Ale¥e added uhdrRa tTodeh atfdsphere to the

catal yst-remai ni ng anount was 8.0 ppm PO content was 100% by wei ght , and

2'2;] ngﬂ%% ?@Hl%oﬁ‘?énl:ﬁéné hagoPyo1l BBALELEESAt N2Q dglgeetl i ogpkyi mi ¢
adsorption reaction was conducted for 1 hour at the same
temperature. Then, 600 ppm of an antioxidant was added to the
crude polyoxyalkylene polyol, and dehydration was conducted
under reduced pressure. Finally, the same treatment was
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol D, OHV was 24.3
mg KOH/g, C=C was 0.016 meq./g, H-T bond selectivity was 97.6
mol%, m was 1540 mPa*s/25°C, and the catalyst-remaining amount
was 26 ppm. PO content was 76.3% by weight, end EO content was

15.1% by weight, and Na-remaining amount was less than 0.1 ppm

(less than detection limit concentration).
Example 5

Polyoxyalkylene polyol E

1.2x10°2 mol of PZN were added to 1 mol of glycerine used
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Exanpl e 17 Pol yoxyal kyl ene pol yol Q The crude polyol pl prepared in Exanple
16 was used. The pol yoxyal kyl ene pol yol was purified by the sanme manner as
in Exanpl e 16 except that the anobunt added of solid acid A was 0.5% by

wei ght based on the crude polyol pl. In the purified pol yoxyal kyl ene pol yol
Q OHV was 33.7 ng KOH g, C=C was 0.014 neq. /g, HT bond selectivity was
98. 1 mol % r~ was 830 nPa s/ 25C, and the catal yst-remai ni ng anount was 1.2
ppm PO content was | 00% by Wi ght, and Na-renmai ni ng amount was | ess than
0.1 ppmi" eEXamPAe det e I ingﬁ COg&Rc e RILMREPHRFE - ExARPI enigrogen

Pol yoxyal kyl ene pol yol R 1.2x10-2 nol of PZB were added to 1 nol of

gl ycer i fuRgtetytiqa amgise gonfdetedi t rgh, atheddphpressune -nedregén
substitution was. ~conducted, then, heat pressure-reduci ng operation was
conduct eiréatnernt s qandigted bn heagsime methiodh asadai Exempgel yreri zati on
reaction of propyl ene oxide was conducted under pressure conditions of 86.5
kPa, a piiemeaddition-pedyeestizadionh 8e&cthdn afpxopyieneastidmwpsessur e of
405 kPa until OHV reached 18. 4 ng KOH g. When change in pressure in the

aut ocl avepwvdscted rechgni zexhdipriessur erfedatimog phegdice presasiregndact ed f or
1 hour under conditions of 80C and 1. 33 kPa or less ) to obtain a crude

pol yoxy adkigesiel 2dBSion PeeMperaberel oFf teoc rRferd efakPmas ¢ededeipal yol rl )
. The concentration of a catalyst in the crude polyol at this point was 930
ppm pressure of 410 kPa until OHV reached 32.5 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 0.5 hours under conditions
of 85°C and 1.33 kPa or less, then, it was pressurized with
nitrogen up to 182 kPa, and addition-polymerization reaction
of ethylene oxide was conducted under conditions of a
polymerization temperature of 120°C and a maximum reaction
pressure of 410 kPa until OHV reached 28 mg KOH/g.
Then, 5% by weight of ion exchange water and 0.7% by weight
of solid aclid B were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 1 hour at a temperature
of 80°C. Then, 600 ppm of an antioxidant was added to the crude
polyoxyalkylene polyol, and dehydration was conducted under
reduced pressure. Further, the dehydration under reduced
pressure was continued, and finally, the same operation was
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen

was reached, then, filtration under reduced pressure was
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Then , the pol yoxyal kyl ene pol yol was purified by the sane manner as in
Exanpl e 16 except that 0.7~ by weight of solid acid B was charged to the
crude polyol rl previously heated to 80C under nitrogen atnosphere. In the
purified pol yoxyal kyl ene polyol R OHV was 18.5 ng KOH g, C=C was 0. 027
meq./g, H T bond selectivity was 97.9 nold, r~ was 1550 nPas/25C, and the
cat al yst-remai ni ng anount was 27.9 ppm PO content was 100 by wei ght, and
Na-remai ni ng anmount. was | ess than 0.1 (less than detection limt
concent r&e® %?’Fe@xﬁh‘iﬂ‘égtl§W%W&P%ygérﬁu%bfyoqh%mldmﬁﬁ-%en@f PZN
were added to_ 1 nol of dipropylene glycol used in, Exanple 1 under nitrogen
at nospheP@lyehd In tth@g@lhr%ﬁb%%m}ﬁm@rya\wl@@ﬁdn@uel B hOHV weat28rlessur e
reduci ng operation was conducted by the sane manner as in Exanple 1. Then,
addi ti orm@dQhves i LG wasr 8abl# oredi/ pr doyll baadoséetiechavityriwags i9%d 8under
conditions of a pressure of 86. 5 kPa, a polynerization tenperature of 80C
and a mawoD¥MT @astlbs0 mPassY25°0f diftb thBacamdlysOrbemehcied ahbung KOH g.
When change in pressure in the autoclave was not recogni zed,

pressur ewagd2®ipmn i rEatcmientawasosdudtedyfweidhbouendirg®iwasl4 4. 5zondi ti ons
of 80C and 1.33 kPa or less, to obtain a crude pol yoxyal kyl ene pol yol

( her ei naby efeidief eah@dNbaorafmathifg dmduid waslless tHih ooncgphr@dsyn of a
catalyst in the crude polyol at this point was 1253 ppm Then, the

pol yoxyatkyheaetpetysh WamiRUebhbeAtBYtibg)Sane nmanner as in Exanple 16
except that 0.7% by weight of solid acid C was charged to the crude pol yol
sl previously heated

Example 6
Polyoxyalkylene polyol F

7.5x107° mol of PZN were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, heat pressure-reduced
treatment was conducted by the same method as in Example 1.
Then, addition-polymerization reaction of propylene oxide was
conducted under conditions of atmospheric pressure, a
polymerization temperature of 80°C and a maximum reaction
pressure of 410 kPa until OHV reached 40 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 0.5 hours under conditions
of 80°C and 1.33 kPa or less, then, it was pressurized with
nitrogen up to 182 kPa, and addition-polymerization reaction
of ethylene oxide was conducted under conditions of a

polymerization temperature of 125°C and a maximum reaction

pressure of 480 kPa until OHV reached 33 mg KOH/g.
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to 80C under nitrogen atnosphere. In the purified pol yoxyal kyl ene pol yol S,
OHV was 37. 1 ng KOH g, C=C was 0.010 neq. /g, H T bond selectivity was 97
4 mol % r~ was 550 nPa s/25C, and the catal yst-remai ni ng anount was 85.3
ppm PO content was 100% by wei ght, and Na-remai ni ng anount was | ess than
0.1 ppm (less than detection Iimt concentration). Conparative Exanple 1
Pol yoxyal kyl ene pol yol T The crude polyol mprepared in Exanple 13 was
used. Purification was coneducted by the sanme manner as in Exanple 13
except that t/F&eaobhtbyrweddhdf ofgiandexchanbevwst er ndy $vy et gbdsed on
the crude polyol m to recover the pol yoxyal kyl ene polyol. In the purified
pol yoxyabvkysehid patid| A Werdhaddadlwysler enidinugen satmospheae 296 .theppm OHV
was 18.9 ng KOH g, and Na was 0.2 ppm H T bond selectivity was 98.1 nol %

~ was 15@pud®aspdbfoxfalkyp@sne. 0301%84d. / ¢onditd1R@acorientgoras 10 by
wei ght. 115 Conmpar ati ve Exanpl e 2 Pol yoxyal kyl ene pol yol U The crude

pol yol ohdpoepeien rdadtiaspwasléondsctis® EorlBehairtslatpditenipedfatms purifi ed
by the sane manner as in Exanple 15 except that the anobunt added of solid

aci d D vgs g% Biedieitf phASEE £ ahfSokiuda tPRAY ddla thOrREC Rl t he
pol yoxyal kyl ene polyol. In"the purified pol yoxyal kyl ene polyol U, the

cat al ystpé 805k {h Iy 88RY 1184nd duHYai It IR SyalsS S didd ngard Na Vas
0.3 ppn1pk+#abgnd gelec?%%??? masn97.6 nmol % r~ was 1880 nPas/?SC, C=C was

0.026 ne Nd, RQ Gt eng 00%,ky s £ {HP v e 3
Pol yoxya?ﬁé?gﬁg g)ole;gol V Theui(‘:\?lze e’ pﬁyold%ﬁpﬁaeplar edaflﬁéiéxgrrp e 15 was

xcept (PEPEPREe QAN oot BaaP EAY, i) PR TP LT AP © 19
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the crude polyoxyalkylene polyol F, OHV was 33.5
mg KOH/g, C=C was 0.012 meq./g, H-T bond selectivity was 97.2
mol%, m was 900 mPa°s/25°C, and the catalyst-remaining amount
was 1.3 ppm. PO content was 84.6% by welght, end EO was 15.3%

by weight, and Na-remaining amount was less than 0.1 ppm (less

than detection limit concentration).

Example 7
Polyoxyalkylene polyol G

5.5x107% mol of PZN were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, heat pressure-reduced

treatment was conducted by the same method as in Example 1.
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wei ght based on the crude polyol ol, to recover the pol yoxyal kyl ene pol yol .
In the purified pol yoxyal kyl ene pol yol V, the catal yst-remaining anount was
248.7 ppm OHV was 18.7 ng KOH g, and Na was 0.4 ppm H T bond selectivity
was 97.6 nmol % r~ was 1880 nPas/25C, C=C was 0.026 neq./g, and PO content
was 100% by wei ght. 116 Conpar ati ve Exanpl e 4 Pol yoxyal kyl ene pol yol W
The crude polyol mprepared in Exanple 13 was used . The crude pol yol m was
purified by the same manner as in Exanple 13 except that the anount added
of sol i BN d 3Pdidd op -PRlyPetdizati P Teacsidopnet cd wiscgsblepsrife €86 recover
t he pol yoxyal kyl ene polyol. In the purified pol yoxyal kyl ene polyol W the
cat al ystPFenEieneigodadentWidkl betyreppmoxdde V\H§518?<81f¥@ﬁ1}€€§—v yndend Na was
0.5 ppm H T bond selectivity was 98.1 nmol % r~ was 1500 nPas/ 25C, C=C was
0. 025 necxprd tions POfcomt @rtessagel 00£s 16y 6fei §Ra. Gonpalymevéza&kdopl e 5

Pol yoxyal kyl ene pol yol X 8x10-3 nol of PZO were added to 1 nol of

di pr opyltsmpéitante wFedsP@ dntaanhex Imun d¥adtildmn ge s sauiesepherl®, krad
nitrogen substitution was conducted, then, the m xture was heated to 135C.

Then, additiDoHYorgaehedad3 my K@HLY I Mheofaplioyy eed givti 0 tsmaéraduct ed
under pressure conditions of 86.5 kPa, a polynerization tenperature of 135C

and a MeepoRIAd QAT Prahyliers vid def tb8RutPrendtokiddwdL30had .8whefly KOH g.
When change in pressure in the autoclave was not recogni zed, pressure

reduci ngohdegd MAt pess Aordlughededr adt bOUaAvENGRIs bl reeBgn@ked20C and
1.33 kPa or less, to obtain a crude pol yoxyal kyl ene

pressure-reducing treatment was conducted for 0.5 hours under
conditions of 95°C and 1.33 kPa or less, then, it was pressurized
with nitrogen up to 182 kPa, and addition-polymerization
reaction of ethylene oxide was conducted under conditions of
a polymerization temperature of 125°C and a maximum reaction
pressure of 480 kPa until OHV reached 45 mg KOH/g.

Then, 5% by weight of ion exchange water and 0.75% by
weight of solid acid A were added under nitrogen atmosphere
to the crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 2 hours at a temperature
of 80°C. Then, 600 ppm of an antioxidant was added to the crude
polyoxyalkylene polyol, and dehydration was conducted under
reduced pressure. Further, the dehydration under reduced
pressure was continued, and finally, the same operation was
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was

conducted through filter paper to purify the polyoxyalkylene
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polyol. 117  Then, 3% by weight of ion exchange water was added based on
the crude polyol controlled to 85C and 1. 2 nol of phosphoric acid ( in the
formof 75 . 1% by wei ght aqgueous solution ) was added based on one nol of
PZO in the crude polyol, and neutralization reaction was conducted at 85C
for 2 hours. Then, 600 ppm of an anti oxi dant was added to the crude polyol,
then, finally, the sanme operation was conducted for 3 hours under
conditions  of  105C and 1. 33 kPa _or |ess while heating and reducing

pr essur @93¥0had HEBE RPFLikeq, ﬁ’PilfY°é‘tYﬁ6§|¥H-&"iecpﬁ;¥%Lfg'eoﬁnvt‘?ﬁ%i‘lt“r-(?gen was
reached, then, filtration under reduced pressure was conducted through
filter Je@dOR/EpG=Ct yashe- HbP g of ky Hefebpiyselechlvhby pias Pi%ed

pol yoxyal kyl ene polyol X, OHV was 8.7 ng KOH g, CC was 0 . 077 neq. /g,

H T bondnekt pot waist §20asP®7s / B5 inl @ndr Yhevasa tali0s trRsen250,n g athotulmd:

catal yst-remai ni ng anount was 353.4 ppm PO content was 100% by wei ght.
Conpar atwas Bxampre BOPobnbepil wgs ehe. folbpoweYghite enddeO pals/dla 1A% prepar ed
in Exanpl e 18 was used. The crude polyol rl1 was purified by the sane manner
as i n Exaypledidit emadpiaihamatning anguhtEwaaslessdhadano0r @ qoprer( lielss

pol yoxyal kyl ene polyol. In the purified pol yoxyal kyl ene polyol Y, OHV was
18. 7 ny tk&hgdebedt{sf Tomit cohcbatvrrasongd. H T bond selectivity was 97.9
mol % r~ was 1550 nPas/25C, and the catal yst-remaini ng amount was 793 ppm
PO content was 100% 118

Example 8
Polyoxyalkylene polyol H

8x107° mol of P20 were added to 1 mol of dipropylene glycol
used in Example 1 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, the mixture was heated to
75°C. Then, addition-polymerization reaction of propylene
oxide was conducted under conditions of a pressure of 2.66 kPa,

a polymerization temperature of 75°C and a maximum reaction

pressure of 350 kPa until OHV reached 18.5 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 0.5 hours under conditions

of 90°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene

polyol.

Then, 5% by weight of ion exchange water and 0.9% by weight
of solid acid A were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 2 hours at a temperature

of 80°C. Then, 600 ppm of an antioxidant was added to the crude
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by wei ght, and Na-renmai ni ng anount was 5.6 ppm Conparative Exanple 7
Pol yoxyal kyl ene pol yol Z The crude polyol pl prepared in Exanple 16 was
used. The crude polyol pl was purified by the same nanner as in Exanple 16
except that solid acid D was used, to recover the pol yoxyal kyl ene pol yol .
In the purified polyoxyal kyl ene polyol Z, OHV was 34. 1 ng KOH g, C=C was
0.015 neq. /g, HT bond selectivity was 98.1 nmol % r~ was 830 nPas/25C, and
t he catalﬁéy-renaining ampunt. was 262 ppm PO content was 100% by wei ght,

|

and Na- PORYORYAS kyhsie PRAYod.-8 apEnfleREHpat APRvaExGApIRCERe®BIRAET al kyl ene
pol yol Z1 The crude polyol s 1 prepared in Exang[e 19 was used . The crude
pol yol Fedeedp preseerey FHEthgFe rdhefehydratERanmndery egdweedt hat
solid acid F was used, to recover the pol yoxyal kyl ene polyol. In the
puri f i e@®nesispaey sasy icond ipyledo| apd fOrllgs BRe4sagekepigation &< coul d
not be neasured. H T bond selectivity was 97.4 nol % ~ was 550 nPas/ 25C,
and t he conidaloteld faraidnihoy rasmunde wasndli% ippem ofO110AC eahd wasn 1% by
wei ght, and Na-renmi ni ng anount was 0.7 ppm Catal ysts used for producing
pol yoxydltk wlasn preslsyalizedbuatiddaitmobphepliespteshnpaghitl abtirégepar ati ve
Exanples 1 119 through 8 (hereinafter, referred to as pol yol), epoxide

was reached, then, filtration under reduced pressure was

conducted through filter paper to purify the polyoxyalkylene

polyol. In the purified polyoxyalkylene polyol H, OHV was 18.6

mg KOH/g, C=C was 0.025 meq./g, H-T bond selectivity was 98.1

mol%, n was 1500 mPa*s/25°C, and the catalyst-remaining amount

was 4.2 ppm. PO content was 100% by weight, and Na-remaining

amount was less than 0.1 ppm (less than detection limit

concentration).

Example 9
Polyoxyalkylene polyol I

3x107? mol of PZN and 3x10°® mol of PZO were added to 1
mol of glycerine used in Example 2 under nitrogen atmosphere,
and nitrogen substitution was conducted, then, heat
pressure-reducing operation was conducted by the same manner
as in Example 1. Then, addition-polymerization reaction of
propylene oxide was conducted under conditions of a pressure
of 2.66 kPa, a polymerization temperature of 75°C and a maximum
reaction pressure of 350 kPa until OHV reached 33.2 mg KOH/g.

When change in pressure in the autoclave was not recognized,
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conpounds, solid acids used for catal yst renoval and anounts used thereof,
ki nds of acids and anmounts used thereof, OHV, C=C, H T bond selectivity,
r~, remai ni ng anount of a catal yst conposed of a conpound having a P=N bond
(sinply, catalyst-renmaining anount), Na-renmaining anount (sinply,Na), PO
content and end EO content are summarized in [Table 2] to [Table 5]. Marks
I n tables show the foll ow ng substances, respectively. DPG dipropyl ene
glycol, dvy: glycerine, PE pentaerythrltol PZN: phos hazenlun1conpound
PZO phdé{ﬁﬁﬁ@%x?ﬂ@uébﬁﬁﬁﬁﬁfﬂnmtpWé§p%‘a12@wét%‘6|%ﬁd rHuHdPTene

oxi de, EO ethyl ene oxide, BO butyl ene oxide 120 F-1821 [ Tabl e 2]
Exanple1@@W657angobﬁB@DEFGDRE&l133 kPat pvelhpd; ojenobtapourd crude

(mol )@ y-1--111PE-__ 1 PZN5x10- 3- 4x10" 3- 1. 2x10' 27. 5x10- 35. 5x10- 3Cat al yst
for pol ypblporyatkydenénpb)PZD. - 6x10- 3- 1x10' 2 - - -PZB Epoxi de
conpoundPOPQ' EOPQ BOPQ BO' EOPQ EOPQ EOPQ ECKi nd/ anpbunt used of solid acid
(W 9% A/ 0. 8A/ 0.18WINLAS ® b3B/&1i g dA/ {or bAdhangkiwat dx aatinerds b @diilghan
tenperature (C) x adsorption time (h) 80Cx2h I 80CxI h I 80Cxl h 80Cxl h
80Cxl h 88£x8b1id acid A were added under nitrogen atmosphere to the

crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 2 hours at a temperature
of 80°C. Then, 600 ppm of an antioxidant was added to the crude
polyoxyalkylene polvol, and dehydration was conducted under
reduced pressure. Further, the dehydration under reduced
pressure was continued, and finally, the same operation was
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol I, OHV was 33.5
mg KOH/g, C=C was 0.014 meq./g, H-T bond selectivity was 97.9
mol%, m was 920 mPa°s/25°C, and the catalyst-remaining amount
was 6.6 ppm. PO content was 99.6% by weight, and Na-remaining
amount was less than 0.1 ppm (less than detection limit

concentration).
Example 10

Polyoxyalkylene polyol J

1.2x10°% mol of PZ0O were added to 1 mol of glycerine used
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80Cx2h0OHV (ngKCEIl / g) 28. 324. 237. 324. 328. 133. 544. 9C=C

(meq./g)0.0130.0180. 0090. d160. 0140. 0120. 010HT bond sel ectivity

(ol 99 96. 597. 197. 497. 696. 897. 297. 7t)

(mPa~s/ 25C) 900142055015401150900620Cat al yst resi dual anount

(ppm 2, 5233. 1262. 51. 32. 5Na ( ppn) ~1~<0. 1<0. 1<0. 1<0. 1<0. 1<0. 1<0. 1PO cont ent
(Wt % 10085. 184. 876. 385. 484. 676. 8Termi nal EO anobunt

(Wt 9 - 14, 8-#_{5. 114 515, ,314.2 * 1) Na<0.1 RRM i ndi cates | ess than detection
limt colfterdtfdllRtn 121 undengiyitrpgan, ftmosphere.” and “nitrogen

Exanpl €8910111213Pol yol HI JKLVMDPGL- - - - 1Act i ve hydr.ogen conpound

(ol ) O ySubsGEPEtTon wam\gondis tady rgien. Che St iks WAl PRALShdset i on
(rmol ) PZO 8x10'"' 3x10-3 1. 2x10'2 - 5x10'"' 7. 2x10''PZB-___ - Epoxide
conpounddeePCRoey EedpdrdrNNBrAvDent zadd@nofreastiipmcpf Propylene

(Wt 9% A/ 0. 9A/ 0. 8A/0. 7A/ 0. BA/ 0. 7A/ 0. 8Adsorption treatnent condition

t enper at ¥ d¢ Fax candqhied wndeye PR sggexeangdtkons 8@ né dBd h a80Cx! h
85Cx3h0OHV (nmgKOH/ g) 18. 633. 511. 356. 356. 118. 6C=C

(meq. / g) o DPberN240i687efpeahhe. @IS5HO°Chad s&| makimumy reaction

(ol 99 98. 197. 997. 597. 697. 898. 1r ~ (nF~a~s/ 25C) 150092039504805401500Cat al yst
r esi dual peewsute (@phap4. RBa Gintl2l OEV3r8akehédph) m~KOH1¢0. Whén th@anh<). 1<0. 1PO
content (w 9% 10099. 610010075. 8100Term nal EO amount (W% -- -7.8 * 1)

Na<0. 1 pjn pnessatresiheshet hatodtheet was hionl trecoondriedyt ipareskiite -

reducing treatment was conducted for 1 hour under conditions
of 80°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene
polyol.

Then, 5% by welght of ion exchange water and 0.7% by weight
of solid acid A were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 3 hours at a temperature
of 80°C. Then, 600 ppm of an antioxidant was added to the crude
polyvoxyalkylene polyol, and dehydration was conducted under
reduced pressure. Further, the dehydration under reduced
pressure was continued, and finally, the same operation was
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol J, OHVwas 11.3
mg KOH/g, C=C was 0.037 meq./g, H-T bond selectivity was 97.5

mol%, m was 3950 mPa*s/25°C, and the catalyst-remaining amount
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F-1821 [ Tabl e 4] Exanpl e141516171819Pol yol NOPQRSDPG - - 1Acti ve hydr ogen
conpound (nmol) Ay Crude 1 1 Crude 1 PEpol yol m-polyol pl-- PZNproduced in
- 5.6x10-"'produced in - 5.0x10-3Catal yst for polyol production (nol)
PZOExanmpl e 13 was_3 9.2x10 - Exanple 16 was - -PZBused--usedl. 2x10- 2- Epoxi de
conmpoundPOPOPCOPCKI nd/ amount used of solid acid

(w9% A/ 0. 5A/ 1. OA/ 0. 35A/0.5B/ 0. 7C/ 0. 7Adsor ption treatnent condition

terrperatwuarse 5((?[) pé)qui’?)r ggln Qni'ﬁgs({‘éo% by weight, and Na-remaining

amount was less than 0.1 ppm (less than detection limit

concentration).

Example 11
Polyoxyalkylene polyol K

6x107% mol of PZN were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, heat pressure-reducing
operation was conducted by the same method as in Example 1.
Then, addition-polymerization reaction of propylene oxide was
conducted under conditions of a pressure of 86.5 kPa, a
polymerization temperature of 78°C and a maximum reaction
pressure of 475 kPa until OHV reached 56 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 1 hour under conditions
of 80°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene
polyol.

Then, 5% by weight of ion exchange water and 0.8% by weight
of so0lid acid A were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 1 hour at a temperature
of 80°C. Then, 600 ppm of an antioxidant was added to the crude
polyoxyalkylene polyol, and dehydration was conducted under

reduced pressure. Further, the dehydration under reduced
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85Cx3h 85Cx3h 80Cx3h 80Cx3h 80Cx3h 80Cx3hCHV

(nmgKOH g) 18. 718. 733. 733. 718. 537. 1C=C
(meq./g)0.0250. 0260. 0140. 0140. 0270. 010H T bond sel ectivity

(ol 9% 98. 197. 698. 198. 197. 997. 4r ~ (nmPa~s/ 25C) 150018808308301550550Cat al yst
resi dual amount (ppm 42.43.58.01.227.985. 3Na

(ppm * 1~ <0 1<0 1<0. 1<0. 1<0. 1<0. 1PO content (w % 100100100100100100~er m nal

EO anbunt (Wt 9 ------ i |cat s |l ess than etectlon limt
concent rpa‘fer%%u &Fas E%@}‘%{”{%bﬁé“g%“a the same °pera(11°n
Exanple12345678PoI TUVWKYZZ1DPGlAct i ve hydrogen ound (nol)

cond y Rty fvﬂ)‘éé JHRNRS JHEs T RSP IEERT oFl Qi and; §89cB@of of of P

Y roducedof of of P Y producedof of mP Y produced pol of rl Y producedof
of 1 P V¥ qﬁqxﬂﬁgﬁﬁﬂr%ﬁeqﬂuntll atmospheric pressure with nitrogen

was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol K, OHV was 56.3
mg KOH/g, C=C was 0.009 meq./g, H-T bond selectivity was 97.6
mol%, m was 480 mPa‘'s/25°C, and the catalyst-remaining amount
was 2.1 ppm. PO content was 100% by weight, and Na-remaining
amount was less than 0.1 ppm (less than detection limit

concentration).

Example 12
Polyoxyalkylene polyol L

5x107% mol of PZO were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, the mixture was heated to
88°C. Then, addition-polymerization reaction of propylene
oxide was conducted under conditions of a pressure of 86.5 kPa,
a polymerization temperature of 88°C and a maximum reaction
pressure of 475 kPa until OHV reached 98 mg KOH/g, and when
change in pressure in the autoclave was not recognized at the
same temperature, addition-polymerization reaction of
ethylene oxide was conducted until OHV reached 76 mg KOH/g.

Further, when change in pressure in the autoclave was not
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P Y producedPZNp inp ininin-inininCatalyst for polyol production (nol)
PZOExanpl e 13 wasExanpl e 15 wasExanpl e 15 wasExanpl e 13 was_3 8- 0x10Exanpl e
| g wasExanpl e 16 wasExanpl e 19 waspZgusedusedusedused- usedusedusedEpoxi de
conpoundPOKi nd/ anobunt used of acid (nol of acid per 1 nol of catalyst in
crude polyol) - - - -Phosphori ¢ acid/ 1.2 -- -Ri nd/anpbunt used of solid
acid (M9% D 0.8D1.0E/1.0D1.3-E/0. 7D/ 0. 35F/ 0. 7Adsor pti on treatnent

condition tenperature (C x adsorption tine &Q{ 85Cx3h_85Cx3h . .
recognized at t same temperature, a tion-polymerization

reaction of propylene oxide was conducted until OHV reached
56 mg KOH/g. When change in pressure in the autoclave was not
recognized, pressure-reducing treatment was conducted for 1
hour under conditions of 90°C and 1.33 kPa or less, to obtain
a crude polyoxyalkylene polyol.

Then, 5% by weight of ion exchange water and 0.7% by weight
of solid acid A were added under nitrogen atmosphere to the
crude polyoxyalkylene polyol controlled to 80°C, and
adsorption reaction was conducted for 1 hour at a temperature
of 80°C. Then, 600 ppm of an antioxidant was added to the crude
polyoxyalkylene polyol, and dehydration was conducted under
reduced pressure. Further, the dehydration under reduced
pressure was continued, and finally, the same operation was
conducted for 3 hours under conditions of 110°C and 880 Pa.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol L, OHV was 56.1
mg KOH/g, C=C was 0.010 meq./g, H-T bond selectivity was 97.8
mol%, m was 540 mPa*s/25°C, and the catalyst-remaining amount
was 34 ppm. PO content was 75.8% by weight, and end EO content
was 7.8% by welght. The Na-remaining amount was less than 0.1

ppm (less than detection limit concentration).
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85Cx3h 85Cx3h - 80Cx3h 80Cx3h 80Cx3hCOHV

(nmgKOH g) 18. 918. 818. 718. 88. 718. 734. 137. 4C=C

(meq./g) 0. 0250. 0260. 0260. 0250. 077unmea- surabl e0. 015unnmea- surabl eH T bond
selectivity (nol 9% 98. 197. 697. 698. 197. 597. 998. 197. 4r ~

(mPa~s/ 25C) 150018801880150074501550830550Cat al yst resi dual anount

(ppn) 296. 5182. 0248. 7135. 2353. 4793262915Na (ppm) ~1~0. 20. 30. 40. 5- 5. 60. 80. 7PO
cont ent étho 00%:%)0100100100100100100Term' nal EO amount (Wt%- '------- *
1) hb<0.:x$6&£?n cates less than detection linit concentration 124

<Consi derati on of Exaqgles> Fromthe results of Exanples 1 through 19 and
Conpar ati VY BXEdPrEsene tPebyigh B, the foll owi ng know edge is obtained. By
using solid acids ( B, ©O having specific forms and conpositions, the
cat al yst - r emai’niz%d Oanmak ofh BEGotens asdebd eflf moilewf] @ipromydengnder 150
ppm In Exanple 13 and Conparative Exanple 1, the sanme crude polyols m

usi ng a phrephi Heedxite Esappdad Y PEDleremd tnader cdtmyspReng. t [k@dsane
anount of solid acid under the same adsorption condition. The

cat al ystnitenegen ngubsbibutios. w8sppapdiuptaedpolthehn,i thExaipitare3 wias quite

| ower as conpared with that ( 296. 5 ppm in Conparative Exanple 1. This
result ilseatedi hed sodct hateart addditsenipobgner fededomoréatmiphesd i bed in
the present invention is used in Exanple 13 and solid acid C having a | ower
speci f i cpsopyhere aoxebdéd has idonduatgd phaecr cbrdithohseoPreparissiureenti on i s
used in Conparative Exanple 1. By difference in forns of solid acids, the

cat al ystof RISk PE, APYIymerd zR?1 %Al efipéfLfusé ¥ 80t @AhAYa maximum
reaction pressure of 475 kPa until OHV reached 18.7 mg KOH/g.
When change in pressure in the autoclave was not recognized,
pressure-reducing treatment was conducted for 1 hour under
conditions of 80°C and 1.33 kPa or less, to obtain a crude
polyoxyalkylene polyol (hereinafter, referred to as crude
polyol m). The concentration of a catalyst in the crude polyol
at this point was 682 ppm.

Then, 3% by weight of ion exchange water and 0.8% by weight
of so0lid aclid A were charged under nitrogen atmosphere to the
crude polyol m controlled to 85°C, and adsorption reaction was
conducted for 3 hours at a temperature of 85°C. Further,
dehydration under reduced pressure was continued, and finally,
the same operation was conducted for 3 hours under conditions
of 105°C and 1.33 kPa or less. It was pressurized until
atmospheric pressure with nitrogen was reached, then,
filtration under reduced pressure was conducted through filter

paper to purify the polyoxyalkylene polyol. In the purified
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Li kew se ( when Conparative Exanple 2 ( solid acid D) and Conparative
Exanple 3 (solid acid E) are conpared with Conparative Exanple 15 (solid
acid A), it is known that a PZO catal yst can be efficiently renoved by
using a solid acid having formprescribed in the present invention. It is
known that the catal yst-remaining anount in a purified polyol can be
control |l ed under 150 ppm by using a solid 125 acid having form prescri bed
in the present invention, fr co ri son_of EXx le 1 sol i id A wth
Conpar at?@é’%&%ﬁ%’g}eﬂ? ?(ﬂ]iydﬁa § O&B?WFégg? d% AP gg%iﬂ'c fél"ﬂfsﬁ gpgﬁfiol and
from conparison of Exanple 18 ( solid acid B ) w th Conparative Exanple 6
(solid de8%- A9 r Bgdr RN a SPABCEAVALYstWHol Y8- 1 APthe 6t HERS hdRA0 t he

pol yoxyal kyl ene polyol X (Conparative Exanple 5) obtained via

neut r al iMRa 192 HIC.aapdcatea iatystr zenainianpampaintwwan HhdHmor PO aci d and
purification treatnent did not have a PZO catal yst-renmai ni ng anount of 150
ppm or |eertent wamdd0t by weidbén AN craHNINTHBAIN WAS ERaSpl e 6,
and Exanpl e 19 and Conparative Exanple 8, catal yst concentrations in the
pol yol s thamd0 Z1 ppmi (lesis i bh@vnfetettien Ekimbt ecéncentCaotpon ht i ve Exanpl e
8 were 793 ppm and 915 ppm They were not purified sufficiently. \Wen the
catal yst-remai ni ng anount is over 150 ppm coloring was recogni zed on
appearance of a polyol. Further, it was known that OHV and C=C cannot be
measur edeymmpré hpals prescribed in JI'S K-1557 precisely. By purifying a
crude polyol by using a solid acid having form prescribed in the present

i nvent i oFelNexgalkyDené&npolyolirem the solid acid is low, and a

pol yoxyal kyl ene pol yol having high quality can be obtained. For renoving
al kal i ne net alrheatzudet fosyel MpmPa%d UM Example 13 was used. The

same purification was conducted as in Example 13 except that

the amount added of solid acid A was 0.5% by weight based on

the crude polyol m, to recover the polyoxyalkylene polyol. In

the purified polyoxyalkylene polyol N, OHV was 18.7 mg KOH/g,

C=C was 0.025 meq./g, H-T bond selectivity was 98.1 mol%, m

was 1500 mPa*s/25°C, and the catalyst-remaining amount was 42. 4

ppm. PO content was 100% by weight, and Na-remaining amount

was less than 0.1 ppm (less than detection 1limit

concentration).

Example 15
Polyoxyalkylene polyol O

9.2x107° mol of PZO were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen

substitution was conducted, then, the mixture was heated to

80°C. Then, addition-polymerization reaction of propylene
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hydr oxi de commonly used and, cesium hydroxi de, catalyst which can reduce

t he nonool content, and renoving a catalyst froma crude polyol using a
conposite netal cyanide conplex, 126 catal yst neutralization with an acid
is nost general. However, a process is required to use a conventionally
known adsor bent sinultaneously, for renoving an acid used excessively, or
adsorbi ng al kaline netal and the |ike remaining mﬁthout bei ng neutrali zed.

However , ccordln tQ the _nmethod for rodu0|n yo | ky] ene pol yol of
he. preSalde HAenEPBASCERE BRORHCRTREEHT | SRS I Shoditye KPR« Rdustri al
scal e increases significantly since the catalyst-renaining anDunt can be

reducedRﬂHMmﬁR%ﬁQRﬁqql%ﬁ@@ﬁﬁ@t¥ﬁﬁl9§ 80°€i pBd SPrivakiRymnreaction

pol yol - di spersed _yol> The properties of a yner - di spersed pol yol were
Pondur e PURPAE PBIATAIRS RkHoQHY (ERChet bBgR MA KO/ g1 Hhan ahahge’ val e o
pol yner - di spersed polyol (OHV, unit: nmg KOH/ g) and viscosity (hereinafter,

r epr eserdffePufsFUNPEM theiauteglayes5@) s |potsreeeghitadd byessure-
above-descri bed nethod (1). (12) Polymer concentration of polyner-dispersed
pol yol (deshusiing ttareatmeindr vad conducpeflyfier kdwashunderoaondihtionswt ~ )

Met hanol is added to a pol yner-di spersed polyol, dispersed well before

centrif ugniBoSeardali. 08 kita 2200e s MtfdbbLalaus ,craidié polLgbkyalkylene
met hanol -i nsol ubl e conponents is neasured. Herein, regarding a

pol yer -pib 18l seite pedl yof t etsj Ngeferyeanitor idse drilde apeloBSoR) Vi THE noONoONeEr,
t he pol yner

concentration of a catalyst in the crude polyol at this point

was 872 ppm.

Then, solid acid A was used, and was purified by the same
manner as in Example 13 except that the amount added thereof
was 1.0% by weight based on the crude polyol ol, to recover
the polyoxyalkylene polyol. In the purified polyoxyalkylene
polyol O, OHV was 18.7 mg KOH/g, C=C was 0.026 meq./g, H-T bond
selectivity was 97.6 mol%, m was 1880 mPa°'s/25°C, and the
catalyst-remaining amount was 3.5 ppm. PO content was 100% by

weight, and Na-remaining amount was less than 0.1 ppm (less

than detection limit concentration).

Example 16
Polyoxyalkylene polyol P

5.6x107 mol of PZN were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, heat pressure-reducing

operation was conducted by the same manner as in Example 1.
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concentration is calculated fromnitrogen concentration by an 127 el ement
anal ysis nethod. (13) Average particle size of polyner particle in

pol ymer - di spersed polyol (hereinafter, referred to as average particle
size, unit: E.~m A polyner-dispersed polyol is dispersed in isopropanol,
and neasurenent is conducted using a particle analyzer (manufactured by
Colter, type: LS 230) . The average particle size of a particle shows a

I t i ze. tabili ticl
in BSFy?ﬁéfrageg@%%&h%pgp%%n%m%%eaaf¥ 3eELh ot Bopsl el bl ¥Rs, T
stabilit unlt none) A pol yner-dispersed polyol is sub jected to
centrif ducted ot pRAe St BGGESP5ﬁ1f8Pn91ﬁ&8PS t h, §%hed celf?i f ugal

separation tube was inverted for natural flow down for 24 hours , and
presenc@TkyRigRkiei hemperatabee ofaléd at anide Honapkmun zesetipnf ugal
separation tube is judged visually. Wien a non-flowabl e cake is present,
di sper sirsressens [oft ¢0p kEa qupdd laSHYoegached 3shma KOMLH@ - Whenabhangake i s not
present , dispersion stability is judged as good. Raw materials and
abbr evi ditn @esswrecin atlke shutnchbavewas PobyorgcBgnikzel, prepshyexyal kyl ene
pol yol s obtained by Exanple 2 (B), Exanple 6 (F), Exanple 11 (K) and
Exanpl e ¥&dding resgmotanteas €BhAykceridchidt yl treat umatead conddteond) ;
acrylonitrile (hereinafter, represented by AN)
of 80°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene
polyol (hereinafter, referred to as crude polyol pl). The
concentration of a catalyst in the crude polyol at this point

was 852 ppm.

Then, 5% by weight of ion exchange water and 0.35% by
weight of solid acid A were charged under nitrogen atmosphere
to the crude polyol pl previously heated to 80°C, and they were
mixed by stirring at 80°C for 3 hours. Then, dehydration under
reduced pressure was initiated while raising the temperature.
Finally, heat pressure-reducing operation was conducted for
3 hours under conditions of 105°C and 1.33 kPa or less, then,
filtration under reduced pressure was conducted through filter
paper to purify the polyoxyalkylene polyol. In the purified
polyoxyalkylene polyol P, OHV was 33.7 mg KOH/g, C=C was 0.014
meq./g, H-Tbond selectivitywas 98.1mol%, ywas 830mPar*s/25°C,
and the catalyst-remaining amount was 8.0 ppm. PO content was
100% by weight, and Na-remaining amount was less than 0.1 ppm

(less than detection 1limit concentration).
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128 (Ethylenically unsaturated nononer 2); styrene (hereinafter,
represented by St) (Chain transfer agent): triethylam ne (hereinafter,
represented by TEA)) isopropanol (hereinafter, represented by | PA) (Radical
initiator): 2,2'-azobis(2 nethylbutyronitrile) (hereinafter, represented by
V-59) (Polyol Al): dispersion stability; A polyether ester polyol having
OHV of 29 ng KOH g obtained by reacting succinic anhydrate or ethyl ene

oxi de with a:PoI ol having a OHV of 34 ng KOH g and an end EO content of
14~ by efym %b{bined by addition-pol ymerization of propyl ene oxide and
subsequent |y et hyl ene oxide to glycerine using KOH as a catal yst. Exanples
20 t hr o R YKy ]?aY%ﬁféeIHCﬂeYOJprigssure proof autocl ave equi pped with a

t hernoneter, stirring apparatus, pressure gage, and solution transferring
appar atus, a fbeyerudaaivalyed preparadiin [Exgmpdiediltiwas usedl .nBheed to
120C while stirring. A mxture of a polyol, V-59. AN, St, chain transfer
agent ( T4 YdB79 lkykenps|paily odl wamss palrdfded bt bhe heameltmeginere asonni nuousl y
, and a pol ymer-di spersed pol yol was obtained continuously froma

di schar gExrammbe t16 Txcempadiian dendirdwrns addddidE soldacaicdd Rewasr at ure of
120C and a pressure of 440 kPa, and residence tinme of 50 m nutes. The

resul t edy ready efeispitubagedves tR8 crude polyol pl. In the purified

polyoxyalkylene polyol Q, OHV was 33.7 mg KOH/g, C=C was 0.014
meq./g, H-T bond selectivity was 98.1mol%, nwas 830mPa*s/25°C,
and the catalyst-remaining amount was 1.2 ppm. PO content was
100% by weight, and Na-remaining amount was less than 0.1 ppm

(less than detection limit concentration).

Example 18
Polyoxyalkylene polyol R

1.2x107% mol of PZB were added to 1 mol of glycerine used
in Example 2 under nitrogen atmosphere, and nitrogen
substitution was . conducted, then, heat pressure-reducing
operation was conducted by the same manner as in Example 1.
Then, addition-polymerization reaction of propylene oxide was
conducted under pressure conditions of 86.5 kPa, a
polymerization temperature of 80°C and a maximum reaction
pressure of 405 kPa until OHV reached 18.4 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 1 hour under conditions

of 80°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene
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subj ected to heat pressure-reducing treatnent under conditions of a
tenperature of 120C and a pressure of 655 Pa for 3 hours , and an unreacted
et hyl eni cal |y unsaturated nononer, deconposed substances of a

pol ynerization initiator and chain transfer agents were renoved. The

char gi ng anount and properties and conditions of a polymner-dispersed pol yol
are shown in [Table 6]. [Table 6] Exanpl e20212223Pol yner di spersed
ponoIAABBCCDDAnDunt,charged of raw nateri al égart b meight)Po%%p

B77. 5- - -RYR} Fhoresnapsfyel TRECFTEH. B A -‘4‘1‘841.’%1’989}0F1)~ e
Al---4.5AN21.921.911.512.5St 0. 60. 611. 529. 0V-590. 350. 350. 350. 471 PA-- - 2. 8TEA-
-- 0. 28PropReentratien Rf | satalypsl indrhalicipdespalyeflyat Givis point

(mgKOH g) 19. 226. 543. 533. 7( POP) ( nPa~s/ 25C) 4900273017003650Pol ymrer

concent r@@$ oh3Q wepH 20. 820. 820. 840. 6Aver age particle size Nm

) 0. 60. 61. 11. 2Di spersi on stabilitygoodgoodgoodgood 130 <Consi der ati on of

exanpl e 2> A Fdiemetheinspdarosayd ikylegle polvdhawsbpunifhgd iyt yhesaney| ene
pol yol produced by using as a catal yst a conpound (PZO PZN) having a P=N
bond hasmaomeviasobntFxampbe shiléxcarlr agatpdr i1y wezdgghdf dfhesoddldynmer
particle, and further, has excellent dispersion stability of a pol yner

parti cl eacx@®rBduas i cilanded SOE Vicat gl o lerude d Ip paeot oy Dy [heatyeahat e
group-ended prepol yners were produced using polyols having different

remai ni NgoangeP¢s Qhasat alnitir® ePsakbsEh&HUPOURHS hadi NguariRFMdond
(PZN, PzZO, PzZB). Stability by tinme of a prepol yner was eval uated according

to the febloukpa1RPibAE ddByol RLISOHPWAAAE . 3LAYIKOH Mg OT=CSREy N2y
gr oup- ended
meq./g, H-T bond selectivity was 97.9 mol%, n was 1550
mPa*s/25°C, and the catalyst-remaining amount was 27.9 ppm.

PO content was 100% by weight, and Na-remaining amount was less

than 0.1 ppm (less than detection limit concentration).

Example 19
Polyoxyalkylene polyol S

5.0x10"> mol of PZN were added to 1 mol of dipropylene
glycol used in Example 1 under nitrogen atmosphere, and
nitrogen substitution was conducted, then, heat pressure-
reducing operation was conducted by the same manner as in
Example 1. Then, addition-polymerization reaction of
propylene oxide was conducted under conditions of a pressure
of 86.5 kPa, a polymerization temperature of 80°C and a maximum
reaction pressure of 385 kPa until OHV reached 37 mg KOH/g.
When change in pressure in the autoclave was not recognized,

pressure-reducing treatment was conducted for 1 hour under
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prepol ynmer (unit: % The viscosity (n) of a prepolyner directly after
preparation, and the viscosity (m of a prepolyner after storage for 14
days at 60C were neasured and the viscosity change ratio is cal cul ated by
formula [ (m 2)x100/n]. The viscosity of a prepolynmer (~(PRE))(unit:

nmPa~s/ 25C) is neasured by a nmethod described in JIS K-1557. Wien this
viscosity change ratio is |lower, stability by time of a prepolyner is
fudged to be nore excellent. Pol yol M (Exanple 13), polyol N (Exanple 1-~),
pol yol Ocamditi¢mExagpl éO?L(B)aanol ydB PPQERambBéSlG)ZO pbitpdh @ CcEugepl e 17),
polyol S ( Exanple 19 ) , polyol T ( Conparative Exanple 1 ) , polyol U (
Conpar atPokyexaapkeleng pogypyol(heredoasfest.i veefferngsd et@ s, oysideol W (
Conparative Exanple 4 ) , polyol Z ( Conparative Exanple 7 ) and polyol Z 1
( Conparpetlyel BdanpThe &onweariralsiah afica cedeflyd twin the okde podyaiat e t o
prepare isocyanate group-ended prepolyners, and stability by tinme thereof
was neasat ethhsdpevat ueaedlby3npphods descri bed in the above-described

nmet hod (15). The chargi ng amounts of polyols, polyisocyanates, auxiliaries

, Xyl ene ( namieict vheddly el kRllehepelyodlwads puKified dythe same
di octyl phthalate ( manufactured by Wako Pure Chemcal K. K.

her ei naf hghnet €8s es8 NEREMPYe DLE) et PEEPO| ¢V TEY Dy igHY hasisead @re shown
in [Table 7]. As the polylsocyanate, Cosnonate PH (nanufactured by Mtsui

Cheni cal a&®a , c Lirdls | cHafgedi heivd r@ﬁmep&hy&p%aarﬁte%mmwe T-65

(manuf actured by M tsui Chem cal . .. a mxed TDl of
to 80°C wunder nitrogen atmosphere. In the purified

polyoxyalkylene polyol S, OHV was 37.1 mg KOH/g, C=C was 0.010
meq./g, H-T bond selectivitywas 97.4 mol%, nwas 550 mPa*s/25°C,
and the catalyst-remaining amount was 85.3 ppm. PO content was
100% by weight, and Na-remaining amount was less than 0.1 ppm

(less than detection limit concentration).

Comparative Example 1
Polyoxyalkylene polyol T

The crude polyol m prepared in Example 13 was used.
Purification was coneducted by the same manner as in Example
13 except that the amount added of solid acid D was 0.8% by
weight based on the crude polyol m, to recover the
polyoxyalkylene polyol. In the purified polyoxyalkylene
polyol T, the catalyst-remaining amount was 296.5 ppm, OHV was
18.9 mg KOH/g, and Na was 0.2 ppm. H-T bond selectivity was

98.1 mol%, m was 1500 mPar*s/25°C, C=C was 0.025 meq./g, and

PO content was 100% by weight.
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2,4-TDl and 2,6-TDI in ratio by weight of 65:35) were used. Exanple 24 Into
a separable flask equipped with a thernoneter was charged 488.3 parts by
wei ght of polyol Mobtained in Exanple 13 and 429.4 parts by wei ght of

pol yol O obtained in Exanple 15 under nitrogen atnosphere, and they were
m xed by stirring. The concentration of the catalyst in this m xed pol yol
was 3. 6 ppm Then, 82.3 parts by wei ght of Cosnonate PH was charged 132
into this m xed polyol, and the m xture was heated to 80C, and reacted for
3 hours at the sanme tenperature, then, heated to 90C and reacted for 6
hours at the sane tenperature, then, cooled to 60C, and to this was added
90 part LanPaga e FxaPheZz and stirred for 1 hour at the same
tenperature. Then, the tenperature was |owered to 50C, the prepol ynmer was
seal ed iBplyvoruyalkylense|/petyiek Witrogen at nosphere and the above descri bed
test of stability by tinme was conducted. The stability by tinme of the

pr epol ynmer waShéOetruds pplyw 51l prepareépin &xamplleadk was wieal.gfhed88. 3
parts by wei ght of polyol N obtained in Exanple 14 under nitrogen

at nospheesrmydeand 1ol 8lppasppusphibed byathed came méenéodras din Bxamplet %
phosphoric acid aqueous sol ution) was added based on the polyol. After

m Xi ng hys sdtdepththdeaihe rafaiite-dRIEd i0F) dolad myild Pawasonduost e for 2
hours under conditions of 105C and 1.33 kPa for renoving water. Further,

429. 4 ppdignby paaht of RelyobrGuebtgbesli no £xay e rbzoies adged and
m xed by stirring for
polyoxyalkylene polyol. In the purified polyoxyalkylene
polvol U, the catalyst-remaining amount was 182.0 ppm, OHV was
18.8 mg KOH/g, and Na was 0.3 ppm. H-T bond selectivity was
97.6 mol%, m was 1880 mPa*s/25°C, C=C was 0.026 meq./g, and

PO content was 100% by weight.

Comparative Example 3
Polyoxyalkylene polyol V

The crude polyol ol prepared in Example 15 was used. The
crude polyol ol was purified by the same manner as in Example
15 except that the amount added of solid acid E was 1.0% by
weight based on the c¢rude polyol o0l1l, to recover the
polyoxyalkylene polyol. In the purified polyoxyalkylene
polyol V, the catalyst-remaining amount was 248.7 ppm, OHV was
18.7 mg KOH/g, and Na was 0.4 ppm. H-T bond selectivity was

97.6 mol%, m was 1880 mPa‘'s/25°C, C=C was 0.026 meq./g, and

PO content was 100% by weight.
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O . 5 hours . The concentration of the catalyst in the m xed pol yol was
24.2 ppm Then the m xture was cooled to 55C, and 82.3 parts by wei ght of
Cosnonate PH was charged, and the sane reaction operation was conducted as
in Exanple 24 to obtain a prepolynmer. The prepol yner was sealed in a netal
vessel under nitrogen atnosphere and the above-described test of stability
133 by time was conducted. The stability by tinme of the prepol yner was
16% Exanple 26 Into a separable flask equi pped with a thernoneter was
char ged %%E%V%Fm%fﬁ %f polyol Q obtained in Exanple 17 and 330
parts by weight of polyol S obtained in Exanple 19 under nitrogen

at rmsphé’r':&YQ’é‘é%)E%XfW ywolyel they were mixed by stirring. The
concentration of the catalyst in this m xed polyol was 28.3 ppm Then, the
m xture was h&heedrudegpulyahdt s epares By Ewaghleol3 DEE wesedaddbe to this
m xed polyol, then, 95 parts by weight of Cosnonate T-65 Was added, and

pr epol ymeruderrpmiwp ¥ easkisopurnd§ iednbvctizel same mmarswemwe aseripe Exampdef or 6
hours . The m xture was cooled to 50C, sealed in a netal vessel under

ni t r ogen Atewsgtertehatnchdamhmie adizieet idfecsdlast agfidsDalwalsi tly gy blyi me was
conducted. The stability by time of the prepolynmer was 11% Exanple 27 Into
a separ ad gt akassli pped thid h carddeer poIBiodr whs dloar gedove: pahles by

wei ght of polyol S obtained in Exanple 19 under nitrogen atnosphere, and 6

. 8 ppmpdDspbedlcy Bendl (pdlydine far mid Guri¥ Wdo pbegpRealkydend aqueous
solution ) was added based on the polyol. After mxing by stirring, heat

pressur g pimgthéeﬁéf@%t tBferfittivtg Bfouft WadaWwss UPHR! i
conditi 8%5%?1 105C and 1. 3s kPa for ?g':}noviong wat er . Theﬁgoncent ygtsi on of

the catalyss mg ko4 xath R ¥ls WBS 3pm.3 HRMpond selectivity was

98.1 mol%, n was 1500 mPa‘*s/25°C, C=C was 0.025 meq./g, and

PO content was 100% by weight.

Comparative Example 5
Polyoxyalkylene polyol X

8x10° mol of P20 were added to 1 mol of dipropylene glycol
used in Example 1 under nitrogen atmosphere, and nitrogen
substitution was conducted, then, the mixture was heated to
135°C. Then, addition-polymerization reaction of propylene
oxide was conducted under pressure conditions of 86.5 kPa, a

polymerization temperature of 135°C and a maximum reaction

pressure of 582 kPa until OHV reached 8.5 mg KOH/g. When change
in pressure in the autoclave was not recognized, pressure-
reducing treatment was conducted for 1 hour under conditions

of 120°C and 1.33 kPa or less, to obtain a crude polyoxyalkylene

polyol.
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Then the m xture was cooled to 80C, and 231 parts by weight of Cosnonate PH
was charged, and prepolyner-form ng reacti on was conducted at the sane
tenperature for 5 hours. The prepol ynmer was cooled to 50C, and sealed in a
netal vessel under nitrogen atnosphere and the above-described test of
stability by tinme was conducted. The stability by tine of the prepol yner
was 24% Conparative Exanple 9 Into a separable flask equi pped with a

t her nonet er mag chaggqgr488. parts by i ght of pol yol ¥¥obtained in
Conpar ati ve Exdfipire hy 498405 A eFrehRagnvaseT gty 4448 bBAgPHed i n
Conparative Exanple 3, respectively, under nitrogen atnosphere) and m xed
by stirrATh§heTeeide REeNClaEPREr ot LeAdocqd 4] 988 J 2 MR 9f RBASPHPYFSE was
188.3 ppm_ Then, 82.3 parts by wei ght of Cosnpnate PH was charged into this
m xed pdSid (ipchefors @S -AéhY weipbt TIurAns salutpend dfas Pgﬁﬁér ature,
then, heated to 90C and reacted for 6 hours at the sane tenperature, then,
cool ed thassgConapne melt AF P 3 d nathie cr3Gieppelyoby and ghutohligesden and
stirred for 1 hour at the sane tenperature . Then , the tenperature was

| ower ed tea®fion wdre qumehmte®katwas°cefdbe® ihowrdeternvesd@ pprdef nitrogen
at nosphere and the above-described test of stability by tinme 135 was
conduct eah aAftisrxident esis alddedalbol thy dwude mmlstdie, phepgl ¥oaaldgs gel | ed
in the netal vessel. Conparative Exanple 10 Into a separable flask equi pped
with a ttes et epevatiohawgs cobuStahifioxr Byhoetrghinddr pehdat ibnabt ai ned
in Conparative Exanple 1 and 429.4 parts by weight of polyol U obtained in

Conpar at4 ¢ oEX@zREL B33 kPaRACI LY E8ihild Wi ting and reducing pressure.
It was pressurized until atmospheric pressure with nitrogen
was reached, then, filtration under reduced pressure was
conducted through filter paper to purify the polyoxyalkylene
polyol. In the purified polyoxyalkylene polyol X, OHV was 8.7
mg KOH/g, C=C was 0.077 meq./g, H-T bond selectivity was 97.5
mol%, mn was 7450 mPa*s/25°C, and the catalyst-remaining amount

was 353.4 ppm. PO content was 100% by weight.

Comparative Example 6
Polyoxyalkylene polyol Y

The crude polyol rl prepared in Example 18 was used. The
crude polyol rl was purified by the same manner as in Example
18 except that so0lid acid E was used, to recover the
polyoxyalkylene polyol. In the purified polyoxyalkylene
polyol Y, OHV was 18.7 mg KOH/g, and C=C could not be measured.

H-T bond selectivity was 97.9 mol%, m was 1550 mPa*s/25°C, and

the catalyst-remaining amount was 793 ppm. PO content was 100%
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nitrogen atnosphere, and they were m xed by stirring. The concentration of
the catalyst in this m xed polyol was 242.9 ppm Then, 82.3 parts by wei ght
of Cosnmonate PH was charged into the m xed polyol, and the sanme reaction
operation as in Conparative Exanple 9 was conducted to obtain a prepol yner.
Then, the m xture was cooled to 50C, sealed in a netal vessel under
nitrogen atnosphere and the above-described test of stability by tinme was
conducted. After the test of stabilit by ti t he prepol yner was

gel | ed %Y t“f?e‘%'ala%&aeﬁe"éﬁﬂ)‘a‘}%ﬂ'@‘@( 65 161 BRto a separable flask
equi pped with a thernmoneter was charged 330 parts by weight of polyol S
obtai ned in Exanple 19 and 528 parts by wei ght of polyol Z obtained in
Conparative Exanple 7, respectively, under nitrogen atnosphere, and they
wer e mi Mnﬁr%&p\fmﬁ‘@mpﬂ% Toncentration of the catalyst in this mxed

pol yol was 162 ppm Then, the m xture was heated 136 to 80C, and 48 parts
by wei gmolafomlvmbercmar@bcblrﬁo t he polyol, then, 95 parts by wei ght of
Cosnonate T-65 was charged, and prepol ynmer-form ng reacti on was conduct ed
for 6 hours aThehersdewdlgymiepat prepaféénin Ekamplel L6 evamuisedal ®Het 0 50C,
sealed in a netal vessel under nitrogen atnosphere and the above-descri bed
test of «hwis Ipdlydly plli was sr Doled yedheTsematrdhhét Vadd nt Efempliet he
prepol yner was 122. Conparative Exanple 12 Into a separable flask equi pped

with a tiher eeeiptr vhAstCchygiell 228dpapt wdy weedht 86 p@covler ehkained in
Exanpl e 16 and 330 parts by weight of polyol Z1 obtained in Conparative

Exanpl e gb %&ap@myy@w PR NI fhOo0EHe APMRSRNIE, palgokPRYKYWREReN Xed by
stirring. e concentration of the catalyst in
polyol Z, OHVwas 34.1 mg KOH/g, C=C was 0.015 meq./g, H-T bond
selectivity was 98.1 mol%, m was 830 mPa's/25°C, and the

catalyst-remaining amount was 262 ppm. PO content was 100% by

weight, and Na-remaining amount was 0.8 ppm.

Comparative Example 8
Polyoxyalkylene polyol Z1l

The crude polyol sl prepared in Example 19 was used. The
crude polyol sl was purified by the same manner as in Example
19 except that so0lid acid F was used, to recover the
polyoxyalkylene polyol. In the purified polyoxyalkylene
polyol Z1, OHVwas 37.4 mg KOH/g, and C=C could not be measured.
H-T bond selectivity was 97.4 mol%, m was 550 mPa*s/25°C, and
the catalyst-remaining amount was 915 ppm. PO content was 100%
by weight, and Na-remaining amount was 0.7 ppm.

Catalysts used for producing polyoxyalkylene polyols

obtained in Examples 1 through 19 and Comparative Examples 1
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this m xed polyol was 303 ppm Then, the m xture WAs heated to 80C, and 48
parts by weight of DOP was charged into the polyol, then, 95 parts by

wei ght of Cosnonate T-65 was charged, and prepol yner-form ng reacti on was
conducted for 6 hours at the same tenperature. Then, the m xture was cool ed
to 50C, sealed in a netal vessel under nitrogen atnosphere and the
above-descri bed test of stability by tinme was conducted. After the test of

stabilit re el.led in the netal vesse

resul ts %ﬁrcégj'hg?es&’ff‘{l '27rm%8r%8fjrpatr°at f¥e H%(]:;Yrt’p]téS §pPﬁFgﬁgh 12 are
shown in [Table 7]. 137 Tabl e 7) Exanp Ie%%gyaratlve

Exanpl e% 0 FPLA80BG pSNPﬁﬁgrfoﬁyﬁ gigmovgl and apgppsF N (part
by488. weight) 3 Pol y (part 429.429. weight) 4 4 Pol yol P
(part bysed thﬁmn)%|%|a mdy gpougtg. usedyshgrepboel PBV. S (part
by 3307l 1--330-wei ght) Pol yol T (part by488. wei ght) 3__Polyol U (part

by429. WE@ht)-T bond4selPetydivivy( pyar t répadd@ingwsmghint of adcatRdiygdl W (part
by488.

composed of a compound having a P=N bond (simply,
catalyst-remaining amount), Na-remaining amount (simply, Na),
PO content and end EO content are summarized in [Table 2] to
[Table 5].

Marks in tables show the following substances,
respectively.

DPG: dipropylene glycol, Gly: glycerine, PE:
pentaerythritol, PZN: phosphazenium compound, PZO: phosphine
oxide compound, PZB: phosphazene compound, PO: propylene oxide,

EO: ethylene oxide, BO: butylene oxide
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wei ght) 3__ _Polyol Z (part by _ 528 -wei ght) Pol yol Z1 (part
by- ~ -330wei ght) Xyl ene (part by9090--9090- - wei ght ) DOP (part by

wei ght) - - 48- - - 4848Cosnonat e PEI (part

by82, 382. 3-23182. 382. 3--wei ght) Cosnonate T-65 (part-_95 -9595by

wei ght ) Anount added of phosphoric acid to08.906. 80000pol yol (ppm Cat al yst
remai nigng ' 18 24 'anount in pol yol 3. 624. 228. 385. 339162303( PPn) St or age

St abi | £t ygel agel agel aof prepol ymer (% 10161124--122-tiontiontion 138
<Consideration of Exanple 3> Fromthe results obtained in Exanpl es 24
through 27 , it is known that , by using a pol yoxyal kyl ene pol yol in which
the catal yst-remaini ng amount has been controlled under 150 ppm an

i socyanate group-ended prepolyiner excellent in stability by tinme can be
obt ai ned. Further, |when|the datpl yst-nenginfng anmount| i$ 188| 3 |ppm or nore)
t he prepol yper| fprmed gels <§ro actrow off i po¢iamat e ggoqp4¢1q?d pr epol yner
usi ng pol yngr-|& spér"s t|@go) yql >j Thes, thﬁ ppt y fgrs diispe sede peliyol and
pol yi socyanat @ pyoducied|y] t He f{hed|of 3t he pPesent | nyenti pn |are reacted
to produce @nt-spey t& gFoup-ended prepolyn hd the
7 o
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stability by tine thereof is shown. The test of stability by tinme of a
prepol ynmer WAs eval uated by the above-descri bed nethod (15). Exanple 28 To
707.2 parts by wei ght of the pol yner-di spersed pol yol AA obtained in
Exanpl e 20 was charged 112.8 parts by weight of Cosnonate T-80

(manuf actured by Mtsui Chemical Co. , Ltd. , mxed TDI of 2, 4-TDl and 2
, 6-TOR in ratio by weight of 80 : 20 , hereinafter the same) as a
ponisﬁbyanate under nitrogen atnosphere, and the m xture was stirred for 4
hours & 90C to obtain an isocyanate group-ended prepolynmer. The NCO i ndex
139 was 5.0. NCO% of the resulted prepolyner was 5.30% by wei ght, and
r~(PRE) was 15300 nPas/25C. 550 parts by weight of the prepol yner was
sealed in a netal vessel under nitrogen atnosphere and the test of
stability by tinme of the prepolyner was conducted by the above-descri bed
method ( 15 ) . The stability by tinme was 29% and an isocyanate

group- ended prepol yner excellent in stability by tinme was obtained.
<Production of isocyanate group-ended prepolymer and pol yuret hane resin> An

| socyanat e greuprerdeg—prepohyrpr—rs—herernpiter—abbrpviatedras a _
prepol ynmer. [ (16) ( HHT {pond sglec I ity fof gprepol ymed (pnilt:] mpl % It is
measur ed by | th hgcwe-g?qcrcbep attﬁoﬂ (3. t} N bQTﬁﬁtg w99 and
vi scosity (1€re|1afte[, reprgsenfqd by (ﬁRE}ﬁ qplgwﬂhPa‘ﬁ25€ df prepol yner
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NCO% is cal cul ated according to JIS K-7301 and r~(PRE) is cal cul ated
according to JI'S K-1557. (18) Renmui ning anount of catal yst conposed of
conmpound havi ng P=N bond in prepolyner (hereinafter, referred to as

cat al yst-remai ni ng anount in prepolyner, unit: ppm The catal yst-remaining
anount in a prepolynmer was neasured by a capillary el ectrophoresis

appar alus (manufactured by Waters, fully automatic Cl A system. An aqueous
hydroc¥) oric acid solution was added to a sanple 140 previously treated,
and extwaction of a catalyst into the aqueous hydrochloric acid solution is
conducted by a shaker ( manufactured by Tokyo Ri kakiki K. K. , EYELA
SHAKER ) . Then , the solution was allowed to stand still to separate an
aqueous | ayer, and the catal yst-renaining anount is quantified using a
capillary el ectrophoresis anal yzi ng apparatus. As pre treatnent of the
prepol yner, an isocyanate group in the prepolynmer was reacted wth nethanol
(guaranteed reagent), then, heated to 80C, and pressure is reduced to 1.33
kPa or |l ess to renove the remai ning nmethanol. (19) Rel easing possible tine

of ponuretFaﬂgpfyLﬁsLonﬁx upi-t—h)-The %eﬂ?; s-hg—whi-ch-—pe—erack and
def ormati on|ogcuf ijn @an %lastonir and re%gaalng:1rCn1 ol d ijs possible is
call ed rel eagi(r%g ROss| ple; Linme, |The {i rr19L>3duri'fng,_:c> il “df T eg |a cured sheet
i s bent by hand, |and pho|d hck Oﬁ rsils €al || 8d & ehdasi 8g Posdi bl e tinme, and
this tinme i$ neasuned, (20) Nechanji cal| p™opégrtly of |pollyurethanej el ast onmer
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It is measured according to JIS K-7312. Measuring itens will be described
bel ow. Hardness ( hereinafter, represented by Hs ) , 100 nodul us
(hereinafter, represented by MLOO, unit: MPa), 300 nodulus (hereinafter,
represented by M300, unit: MPa), tensile strength (hereinafter, represented

by TS, unit: MPa), elongation (hereinafter, represented by EL, unit: %,
141 gbnpressi on set (hereinafter, represented by Cs, unit: 9% , and
inpact"—?resi ITende (hereinafter, [repr¢senied by R, 1'tf :19%) [arle Imeasur ed.
Her ei nk~ neasurnernentg ofg c ression set~i 5 dondudts under,. £0 reﬁsion
condi tions of|&IC fpr 24 HidW s. | Exanpl e Zgﬁbrep'olé/ K Hﬁg icpol lyur et hane
el astomer T 210. 3 Pari s HH ei ght of Copnmmat|& 15 80™as| chafged [1789. 7
parts by weiight lof p& %ol C undér nifrogen at fosiphede.) then, [the Imi xture
was stirred|fqgr |6 ho@rg af B80C ito conduct prepgl yner-fofmng reaction. In
this procediyre, |NCGinelexsisss2 | A preqol|yrer |AALY was (@bfal8¢d |i N which
NCO% is 2 . |B1%|by ights, ¢~ ( 'PRE|)Si$ &, |¥HC nbg |8 BR2ECS,| 'H T bond
selectivitylig 97 .°3 g‘mlé%-‘and fhe catal ystergmdici ng [anpunt id 31 ppm
Then, 6.9 parts—iby—wel-ghi—of—4—4 —di-dri-np—3-31~di-chiore phesyl et hane
(hereinaften, reprege«rigedm hy MBOCA) previously | ped jat| 1B0C was| added to
. 31 - ~ ™ ~ o t
100 parts b W\A»g]l ghtgef S pregdd yner AA1 whi chix hdd: [dgn°d& bpseed |at| 100, and
5 o H . . O . B U .
they were qaulck y i Res "uBifHrmly. Thi g pi xed |$ol iki|&n Svers [ PPgctied in a
metal nold Whilch hadSpger pree- heated [to 110€, |and® @yread fot 24 [hdurs at
110C to obt & -
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an urethane el astoner. The rel easing possible tine of the pol yurethane

el astonmer was 3.5 hours. Further, a sheet of the pol yurethane el astoner was
allowed to stand still for 7 days under atnosphere of a relative humdity
of 60% at 23C, then, nechanical property of the pol yurethane el astoner
wasneasur ed. 142 These results are shown in [Table 8]. Exanple 30

Prepol ynmer AA2 and pol yuret hane el astonmer To 113.1 parts by wei ght of
Cosnonat e T- 80_was charged 1886.9 parts by wei ght of polyol H under

ni t r ogerk GRMDEIIARELOR (2 EX3@P1$St ure was stirred for 6 hours at 80C, to
conduct prepolyner-forning reaction. A prepolynmer AA2 was obtained in which

NCO i s 1.14 byTemi ghg ree pf Exampd@ snbddyresigh 9 amd femparativei ty is
98.2 nmold and the catal yst-remaining amount is 7.2 ppm NCO index in this
pr ocedurkxapples IAthspypghed hatite dloddowhng kagwobdaentsl dutainedsaBy nmanner
as in Exanple 29 except that 3.3 parts by wei ght of MBOCA was added to 100
parts byusiightsodfidprapbfignelA AAB,. The hayliagsi agepdficblfomnseantl t he
pol yur et hane el astonmer was 5 hours. Further, the nechanical property of the
pol yur et dxampzo &1 ko mwste rt vea scantealsys edrenra itrhien ¢ camourennisr aapoiliyolxaapl e 29.
These results are shown in [Table 8]. Exanple 31 Prepol ymer AA3 and
pol yur etthénefelieseatty Tedfded 3updets 18y vwpght I1af Eesiplat 23 PAndas
charged 712 . 6 parts by weight of polyol C and 396 . 1 parts by weight of
polyol cComparative Example 1, the same crude polyols m using a
phosphine oxide compound (PZO) were purified by using the same
amount of solid acid under the same adsorption condition. The
catalyst-remaining amount (3.8 ppm) in a polyol in Example 13
is quite lower as compared with that (296.5 ppm) in Comparative
Example 1. This result is ascribed to the fact that solid acid
A having form prescribed in the present invention is used in
Example 13 and solid acid C having a lower specific surface
area than the range prescribed in the present invention is used
in Comparative Example 1. By difference in forms of solid acids,
the catalyst-remaining amounts in polyols differ
significantly.
Likewise, when Comparative Example 2 (solid acid D) and
Comparative Example 3 (solid acid E) are compared with
Comparative Example 15 (solid acid A), it is known that a PZO
catalyst can be efficiently removed by using a solid acid having
form prescribed in the present invention.

It is known that the catalyst-remaining amount in a

purified polyol can be controlled under 150 ppm by using a solid
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| under nitrogen atnosphere, then, the mxture was stirred for 5 hours at
80C, to conduct a prepolyner-formng reaction. A 143 prepol yner AA3 was
obtained in which NCO%is 13.3% by weight, r~(PRE) is 2,520 nPas/25C, HT
bond selectivity is 97.4 nol % and the catal yst-remai ni ng anount is 14 ppm
NCO index in this procedure was 10. Then, 12.8 parts by wei ght of 1,

4- pbut anediol (hereinafter, referred to as 1,4-BG hereinafter the sane)

de- gassed red ed pressur th b d bed t hod d 0. 005
o Do b VIS o S thel 1 ot ROaRe PSSR Ty bRV By Loy Rk Cosel

K. K , trade name: Stann BL1 hereinafter the _sanme) were added to 100 parts
by wei gIROTRTHEPb| YreFXARBLEr i ol 8941 e2fadséd mﬂﬁﬂ FempREAtbYessure at
25C, and accordlng to the same manner as in Exanple 29 , a pol yurethane
el ast ondxampleopt diseddd FREArR) ceRIFEAPes 3 N catalyst pelyelyardt hane
el astonmer at this point was 5 hours. Further, the mechanical property of
t he pol yipan lcenpagiisonontrExempheddulsolid mbdsﬁahwimnﬁempasathvgxarrpl e
29. These results are shown in [Table 8]. 144 [ Tabl e 8] Exanpl e 29Exanpl e
30ExanplExa@dixepol sk Ao nBPateardingpaa tPAR aataligtl 188y .12, 6Pol yol
H (part by weight)-1886.9-Polyol | (part by weight )--396. 1Polyol U (part
by wei ght) --- Bal ybheV ¢tieet lyamwd) ghthe - pledlypatyalky lleaet pbplilghk
)---Cosnonate T-80 (part by weight)210.3113. 1- Cosnonate PH (part by wei ght)
- (Comparative Example 5) obtained via neutralization of a PZO

catalyst in a crude polyol with phosphoric acid and

purification treatment did not have a PZ0 catalyst-remaining

amount of 150 ppm or less. In comparison between Example 18

and Comparative Example 6, and Example 19 and Comparative

Example 8, catalyst concentrations in the polyols Y and Z1

purified in Comparative Example 6 and Comparative Example 8

were 793 ppm and 915 ppm. They were not purified sufficiently.

When the catalyst-remaining amount is over 150 ppm, coloring

was recognized on appearance of a polyol. Further, it was known

that OHV and C=C cannot be measured by methods prescribed in

JIS K-1557 precisely. By purifying a crude polyol by using a

solid acid having form prescribed in the present invention,

Na elution amount from the so0lid acid 1s low, and a

polyoxyalkylene polyol having high quality can be obtained.

For removing alkaline metal catalysts such as potassium
hydroxide commonly used and, cesium hydroxide, catalyst which

can reduce the monool content, and removing a catalyst from

a crude polyol using a composite metal cyanide complex,
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- 891. 3Property and condition of prepolynmerH T bond selectivity of

prepol ymer (nol % g7, 398. 297. ANCO% (W %9 2. 411. 1413. 3r ~

(POP) (nmPas/ 25C) 7, 15013, 4002, 520Cat al yst renmi ni ng anount i n prepol yner
(ppm 31 7.2 14Curing agent for prepolymer VBOCAMBOCAL, 4- BGRel easabl e tine
of pol yurethane elastonmer (h) 3.5 5 5Mechani cal property of pol yurethane
el ast oner Hs( Shore A)684570MLO0 (MPa) 2. 10. 82. 5M300 (MPa) 3. 21. 33. 8TS
(MPa) 13. 69. 87. 6EL ég%l 001950800R (%%605755CB (9%~ 371 327 42

<Consi d&PAEE toRe ﬁila’réa‘&%°ﬁ‘ﬁ“§l’p6 W RSO SE0GTAL -oBPULReE: f r om an

| socyanat e group-ended prepol yner obtai ned by using a pol yoxyal kyl ene 145
pol yol WhPEACRES bedePHdatde B§e &icegvenddemaldy kBRBs_4seFPatonpound
(PZN or PzZO) having a P=N bond and which is purified by the nmethod of the
present SimPdENGOUSIH e £QATHreRRelng cahj AEldf used R¥GRFTITRIE, ePHStoner s
short and mani festation of nechanical property of the resin is quick.
Fur t her adspnpdinggaikalibevee tht @ndsliei bbky aremad iginupighoad bednal yner, a
pol yur et hane el astonmer excellent in nechanical property such as Hs, MO,
M300, TReuRraldzadd tHowelvieke @mcolrdiaghitevétie method for producing
a polyoxyalkylene polyol of the present invention, the
production efficiency of a polyol in industrial scale increases
significantly since the catalyst-remaining amount can be

reduced efficiently in a short period of time.

<Production of polyol-dispersed polyol)

The properties of a polymer-dispersed polyol were
measured by the following methods (11) through (14).

(11) Hydroxyl value of polymer-dispersed polyol (OHV,
unit: mg KOH/g) and viscosity (hereinafter, represented by
Nn(POP), unit: mPa°s/25°C)

It is determined by the above-described method (1).

(12) Polymer concentration of polymer-dispersed polyol
(hereinafter, referred to as polymer concentration, unit: wt%)

Methanol 1is added to a polymer-dispersed polyol,
dispersed well before centrifugal separation at 5000 rpm for
1 hour, and weight of methanol-insoluble components is measured.
Herein, regarding a polymer-dispersed polyol using
acrylonitrile (AN) alone as a vinyl monomer, the polymer

concentration is calculated from nitrogen concentration by an
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<Pr oduction of prepolymer and pol yurethane resin having free isocyanate
conpound concentration> (21) Concentration of free isocyanate conpound in
prepol yner (hereinafter, referred to as free i socyanate conpound
concentration) A free isocyanate conpound in a prepolyner is quantified by
a gas chromat ography apparatus [nmanufactured by Shimadzu, type: GC- 14A].
NCO% r~(PRE), H T bond selectivity and the catal yst remai ni ng anount of
the prepqQl ynmer are _neasured_by the above-described nethods. Exanple 32
Pr ep0|yﬁg'le% F AR LYS AR M el astomer To 642.0 parts by weight of
Cosnmonate T-80 was charged 146 = 1243.6 parts by wei ght of polyol C and
114. 4 parts b{l3ei fexsge pastpglencthzt CRerRebERe®r Pardficdecdinog as 1,
3-BG ) under nitrogen atnnsghere, then) the mxture was stirred for 5 hours
at 80C, podyoweirxidispensascpahued Jrasipinafolrr preferyedrt has ayeraseOs of 13
5% by weight . In this procedure , NCOindex is 8 . This isocyanate

gr oup- emehact iprlepcimeer umds :syinj)ect ed t o heat pressure-reduci ng treat nent
for 5 hours by using a nolecule distillation apparatus (nanufactured by
Shi bat a Kagakd polnmexypispans8OPolyeldis dimnbitseahdnoisapmopanolot ati on of
4000 r.p.m and a tenperature of 150C to renpve a free polyi socyanate
conpoun@ndA peapakgnentAAls waesndhictiededushinghiah pare icaeceahadyzen of the
free polyisocyanate conpound is 0.3% by

(manufactured by Colter, type: LS 230). The average particle

size of a particle shows a volume-average particle size.

(14) Dispersion stability of polymer particle in
polymer-dispersed polyol (hereinafter, referred to as
dispersion stability, unit:@ none)

A polymer-dispersed polyol is subjected to centrifugal
separation at 5000 rpm for 1 hour, then, the centrifugal
separation tube was inverted for natural flow down for 24 hours,
and presence or absence of non-flowable cake at the bottom of
a centrifugal separation tube 1is judged visually. When a
non-flowable cake is present, dispersion stability is judged
as poor, and when anon-flowable cake is not present, dispersion
stability is judged as good.

Raw materials and abbreviations thereof are shown below.

(Polyol) B, F, K, L; polyoxyalkylene polyols obtained
by Example 2 (B), Example 6 (F), Example 11 (K) and Example
12 (L), respectively.

(Ethylenically unsaturated monomer 1); acrylonitrile

(hereinafter, represented by AN)
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wei ght, NCO%is 2.50% by weight, r~(PRE) is 5,400 nPas/25C, H T bond
selectivity is 97.6 nol % and the catal yst-renmaining anount is 21 ppm Then,
a pol yurethane el astoner was obtained in the sane manner as in Exanple 29
except that 7.2 parts by weight of MBOCA was added to 100 parts by wei ght
of prepolyner AA4. The rel easing possible time of the pol yurethane
elastoner in this point was 4 . 5 hours . Further, the mechanical property
of the polyur l ner d by the sa mann as_in Exanpl e
29. As a resuF%Pﬁgiﬁgﬁgé}%;LQYhane e#a@ o‘LFJrée(? vva"%slonoqor?eaﬁsngg)i'n \M%#Xﬁgﬁ% (Shore
A) is 70, MLOO is 2.9 Ma, MOQOO 5.2 Ma, TSis 14.7 Ma, EL is 870% R
is 98% AMFLEH % gﬁhf%ﬁﬁﬁ%ﬂfﬁﬁfi of a free isocyanate conpound in
i socyanate 14Z groagiended pregoliner AAl in Exanple 29 was nmeasured to
find it was 1'698p) VieiHitetsyagsRbdct itie SERO\AI et BEFEANBELET r ce
i socyanate conpound, even if NCO%is at the same |evel, the viscosity of
t he i sodpRRasenfresupyYchERl. feopsrpaael thereinafteEofepnesant®d BY a free
i socyanate conmpound in prepolynmer AAlL in Exanple 29 is 1.9% by wei ght,
whi | e t H@Xoncentration of a free isocyanate conpound in prepolyner AA4 in
Exanple 32 is 0.3%by weight), and workability is excellent. <Production of
pol yur et hane (Besfdhcebt ai ned by @Bihgaporyexyal kyl ene2pdl yakohiscdri ng
agent > (22) Mechani cal property of polyurethane resin According to nethods
descri bereihylH B yr@Otirilde (reseimftexngtépiedchtedirby V-3%hn )
el ongation ( EL , unit : %) and tearing

(Polyol Al): dispersion stability: A polyether ester

polyol having OHV of 29 mg KOH/g obtained by reacting succinic
anhydrate or ethylene oxide with a polyol having a OHV of 34
mg KOH/g and an end EO content of 14% by weight obtained by
addition-polymerization of propylene oxide and subsequently

ethylene oxide to glycerine using KOH as a catalyst.

Examples 20 through 23

In a one liter pressure proof autoclave equipped with
a thermometer, stirring apparatus, pressure gage, and solution
transferring apparatus, a polyol was charged until a filled

condition, and heated to 120°C while stirring. A mixture of

a polyol, V-59, AN, St, chain transfer agent (TEA, IPA) and
polyol Al was charged into the autoclave continuously , and
a polymer-dispersed polyol was obtained continuously from a
discharging port. The reaction conditions include a reaction

temperature of 120°C and a pressure of 440 kPa, and residence

time of 50 minutes. The resulted reaction solution was
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strength (hereinafter, represented by TR, unit: kN m are neasured. ( 23 )

Surface stain proofing property of polyurethane resin As the surface stain

proofing property of a pol yurethane resin, tack on the surface of the resin
is neasured by touch. In the followi ng conditions, if the surface of a

pol yuret hane resin after curing for 7 days has not tacked, it is evaluated

as good, and if tackiness is found, it is evaluated as bad. Exanple 33 148

5.6 parts b ht _of pol H_obt ai ned 8, 7.1 parts by weight
ot Cporydrutasthad netio: n edhm) BressanepaReERg  treatnent PAinder

3,3 dlchloro 4, 4" -di am nodi phenyl net hane (MBOCA), 26.4 parts by weight of
di oct yl Gsmdddiians ofop) tegnepapure 0Hl B LCoARd? REASSURA ©4r 65AaPR, 1.8
parts by weight of |ead octylate (manufactured by Katsuzai_Chem cal K K
trade nFfE 3%%% S AN URFRIGE ¢S efhydeRi gl ly snsakunafedipenamed, parts by
wei ght of weat her-proof stabilizing agent (manufactured by Quchi Shinko
Kagaku Kecompasedishibatangsrofla podymesisagigadinibkiatieradddchginsi ng a
kneadi ng apparatus (Dissolver manufactured by I noue Seisakusho K K., type:
DHC- 2) diransfiern r iaggndiscewese 1oe€@oved. m Thand chargipar apwoundf 80¢€ for 1
hour, to obtain a curing agent. Then, to 143 parts by wei ght of Cosnonate
T- 80 waprapmbark Iels7 qrad tcoriadd tisinghtofofa pollymerHddbparsed polgsdnapre 8 and
960 parts by weight of polyol | obtained in Exanpl e9, respectively, under

ni t r ogersmiwmsiphelBablnds pr epol yner-form ng reacti on was conducted while
stirring the mxture at 90C for 4 hours. Then, the prepol yner was cooled to
roomtenperature, and 100 parts by weight of the above described curing
agent and 100 parts by weight of the prepol yner

[Table 6]
Example
20 21 22 23
Polymer dispersed AA BB cC DD
polyol
Amount charged of raw material (part by weight)
Polyol B 77.5 - - -
Polyol F - 77.5 - -
Polyol K - - 77.0 -
Polyol L - - - 54.0
Polyol Al - - - 4.5
AN 21.9 21.9 11.5 12.5
St 0.6 0.6 11.5 29.0
V-59 0.35 0.35 0.35 0.47
iPA - - - 2.8
TEA - - - 0.28

Property and condition of polymer dispersed polyol

OHV (mgKOH/g) 19.2 26.5 43.5 33.7
n (POP)(mPa*s/25°C) 4900 2730 1700 3650
Polymer concentration 20.8 20.8 20.8 40.6
(wtgd)

Average particle size 0.6 0.6 1.1 1.2
pm )

Dispersion stability good good good good
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were mxed uniformy for 3 mnutes so that no bubbles were m xed in, and
the m xture was injected into a nold having a thickness of 1 mmcoated with
Tefl on, and cured under conditions of a tenperature of 23C and a relative
hum dity of 55%, to obtain a polyurethane resin. To eval uate progressing
ability of curing 149 of the pol yurethane resin, nechanical property and
surface stain proof property of polyurethane resins after a day and 7 days
under th abov egcrlb curl nditions were neasured. As a result,
after cu jfc(f)ef al:'aoaﬂ/, S$E® %/loa EL was 990% TR was 20 kNm and
after curl ng was .810% s 23 kNN m

. E
Regar di ng sur acepgggﬁxﬁr'%ﬁ?eﬁﬁéert?f”cﬁfo he O&ﬁwe(ﬂ ha Y 1 c¥FANES t er
curing for, 7 days, no tack_was found, and it was evaluated as good. A
poIyunﬁHﬂ%ﬂ?*¥%ﬁ¥V%ﬁn%h@°§¥%§eﬁF°ﬂH@@ﬁUQﬁl?ﬁlﬁﬂléﬁz?;ﬁﬁE@&&%ﬁk?lene
pol yol produced by using as a catalyst a conpound having a P=N bond of the
present GORRARRG(RZO 4 Pdl)i hayiagr anB=Ndeond e thew ydiseosddnt., DRSocyanat e
group-ended prepolyner, has ability for quickly manifesting physi cal
propert isaklcAvarags, raRtied et uigd kef attiehap losusst | parthekeanaodl
property. The ability for manifesting physical properties is based on
mul ti pl yiurthex i obagbteicedd emt diispersiais sbhdbIRisy Ddfdagspefiveercuri ng by
TS and TR at 1 day after curing. Wien this nultiplying ratio is |ower, the
abil ity partihebe f esti ng physical properties is judged as |lower. Further,
due to no tacking on the surface, a polyurethane having little surface
staining property is obtained.

<Production of isocyanate group-ended prepolymer)

Isocyanate group-ended prepolymers were produced using
polyols having different remaining amounts of catalysts
composed of compounds having a P=N bond (PZN, PZ0O, PZB).
Stability by time of a prepolymer was evaluated according to
the following method (15).

(15) Storage stability of isocyanate group-ended
prepolymer (unit: %)

The viscosity (n) of a prepolymer directly after
preparation, and the viscosity (m) of a prepolymer after
storage for 14 days at 60°C were measured and the viscosity
change ratio is calculated by formula [(m-2)x100/n]. The
viscosity of a prepolymer (M(PRE))(unit: mPa°s/25°C) is
measured by a method described in JIS K-1557. When this
viscosity change ratio is lower, stability by time of a
prepolymer is judged to be more excellent.

Polyol M (Example 13), polyol N (Example 14), polyol O
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<Production of flexible polyurethane foan> Hereinafter, a flexible

pol yuret hane foamis called a flexible foam 150 (24) Density of flexible
foam (unit: kg/nB) It nmeans apparent density obtai ned by a nethod descri bed
in JIS K-6400. The overall density is nmeasured using a cubic sanple having

surface skin, and the core density is neasured using a cubic sanple having

no surface skin. (25) Hardness of flexible foam (unit: N 314 ch) It is

?Eéﬁi At AR h?ﬂ?ﬁ@@%%%&%@ﬁ&éﬁ%fﬁﬁ B P PBrEEtBaby dani ¢ %

I s obt a neth descri he n JI'S K-640 on set of
£ ex: bl ST BobBTemBAS 18)§ SUBID TP HeTroRABBLP DoabP A ILS K. 6400
In measuring, core part of a nolded flexible foamis cut out to_give

50x50x 25 rhROARARG10i%s ERGPPdSe2) THRO1 ¥R EJLOmRAT Jtd VS FaB®ded3t o hal f
t hi ckness of the original foamusing parallel flat plates, then, left for
22 hour PEYTDE. (CH@QI@éll\@p%@lﬁ'Ehe i49 ltmbYPb@t(GQl@ﬁltéﬂélmﬁaﬁmQIlef | at
pl ates, and 30 minutes after, the thickness is neasured to cal cul ate
conpr essi bansepolyod)z wcompernﬁliveommssecm) vereoiiséd @ndkeattat (unit:
% It is obtained by a nethod described in JI'S K-6400. |In neasuring, core
part of v tiol dedpdleksdtpariaben it© cprepatret dsocyanate group-ended
prepolymers, and stability by time thereof was measured and
evaluated by methods described in the above-described method
(15). The charging amounts of polyols, polyisocyanates,
auxiliaries, xylene (manufactured by Wako Pure Chemical K.K.)
and dioctylphthalate (manufactured by Wako Pure Chemical K.K.,
hereinafter, represented by DOP) when prepolymers are
synthesized are shown in [Table 7]. As the polyisocyanate,
Cosmonate PH (manufactured by Mitsui Chemical Co., Ltd.:
4,4'-diphenylmethane diisocyanate) and Cosmonate T-65

(manufactured by Mitsui Chemical Co., Ltd.: a mixed TDI of

2,4-TDI and 2,6-TDI in ratio by weight of 65:35) were used.

Example 24

Into a separable flask equipped with a thermometer was
charged 488.3 parts by weight of polyol M obtained in Example
13 and 429.4 parts by weight of polyol O obtained in Example
15 under nitrogen atmosphere, and they were mixed by stirring.
The concentration of the catalyst in this mixed polyol was 3.6

ppm. Then, 82.3 parts by weight of Cosmonate PH was charged
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gi ve 50x50x25 nm di nensions for use. The test specinen is conpressed to
hal f thickness of the original foamusing 151 parallel flat plates, then,
| eft for 22 hours under conditions of a tenperature of 50C and a rel ative
hum dity of 95% The test specinen is taken out fromthe parallel flat

pl ates, and 30 mnutes after, the thickness is neasured to cal cul ate wet
thermal conpression set. (29) Hardness loss (unit: % and height | oss
(unit: % of flexible foamin repeated conpression testing It is obtained
by a nedRd@ &8d&r mi&ed RoIvSlk- eado thenmixiygei Hgs heased $&r80d¢. a nol ded
flexible foamis cut out to give 100x100x50 mm di mensi ons for use. The test
speci meANAsTeaRERACHRE HBOHEEN2paFRS ISAMe (tempsrataTe .+ RBAN. ofPEeLsi on
setting to 50%thi ckness based on the original thickness of the foamis

r epeat edoc8Ai¢ mnduskeacted 8orthbovasdatiiesame sepperdtuire6Othémes per

m nute at roomtenperature. The test specinen was taken out, and 30 m nutes
after, toeledr does9°0f ahé foahhis wessaddédddt 90 cphrts aby waightssf | oss.
Further, the heights of the foam before and after the test are nmeasured to
cal cul axylemieghtindostirted pffaxdluchoon af thd Isamebtempeaaturenphemn s

descri bed bel ow were used in addition to pol yoxyal kyl ene pol yol ,

pol yner ttiespempedapakrychasindweied te0°CRotNée SBpyRinsl ragossanaae TM 20:

a mxture of 80 parts by weight of mxed TD of 2,4-TDl and 2,6-TDl in
wei ght rdat is0 neft 80 v seindinder nitrogen atmosphere and the above-
described test of stability by time was conducted. The

stability by time of the prepolymer was 10%.

Example 25

Into a separable flask was charged 488.3 parts by weight
of polyol N obtained in Example 14 under nitrogen atmosphere,
and 8.9 ppm phosphoric acid (in the form of 6.5 wt% phosphoric
acid aqueous solution) was added based on the polyol. After
mixing by stirring, heat pressure-reducing treatment was
conducted for 2 hours under conditions of 105°C and 1.33 kPa
for removing water. Further, 429. 4 parts by weight of polyol
O obtained in Example 15 was added and mixed by stirring for
0.5 hours. The concentration of the catalyst in the mixed polyol

was 24.2 ppm. Then the mixture was cooled to 55°C, and 82.3

parts by weight of Cosmonate PH was charged, and the same
reaction operation was conducted as in Example 24 to obtain
a prepolymer. The prepolymer was sealed in a metal vessel under

nitrogen atmosphere and the above-described test of stability
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parts by wei ght of polynethyl ene pol yphenyl polyisocyanate. 152 Thi s

pol ynet hyl eri e pol yphenyl polyisocyanate is a polyi socyanate conposed of
43% by wei ght of doubl e-nucl ear conponents based on benzene ring, 24% by
wei ght of tri-nuclear conponents, and 9% by wei gh of four-nucl ear
conponents. (Polyisocyanate 2) Cosnonate T-80: m xed TDI of 2, 4-TDl and 2,
6-TDI in weight ratio of 80:20 (Catalyst-1) Mnico L-1020; am ne catal yst
manuf actured by Katsuzai Chem cal K K, (33% diethyl ene glycol _solution of

tri et hyPShEdmayae)condiahisfst The SFaP b SXOA tARPRE EReaPyEPOREREF act ur ed
by Katsuzai Chem cal K K (Cross-linking agent-1) KL-210; Cross-1linking
agent hé(ﬂ%d-%%-hydroxyl val ue of 830 ng KOH g manufactured by Mt sui
Chem cal Co, Ltd. ( Surfactant-1 ) L-3601; Silicone-based manufactured by
Ni ppon Unicar K K Exanple 34 A resin prem x was prepared by m xi ng seven
conponent s descri bed bel ow. Pol yoxyal kyl ene polyol: 50 parts by weight,
Pol ynmer -BXammkes e2b pol yol : 50 parts by weight, Cross-linking 153 agent-1
3.0 parts by weight, Water: 3.4 parts by weight, Catalyst-1: 0 . 4 parts by
wei ght , Catallnsb-2 seParablilpafladsly ewmiigiped vAddmar éhelrabmeter ¢ad part by
wei ght Pol yoxyal kyl ene pol yol B was used as the pol yoxyal kyl ene pol yol, and
pol ymer -ahiaapps & 8k Hgamtis Ay was ghtedfapollly®l Q obtained in Example

17 and 330 parts by weight of polyol S obtained in Example 19

under nitrogen atmosphere, respectively, and they were mixed

by stirring. The concentration of the catalyst in this mixed

polyol was 28.3 ppm. Then, the mixture was heated to 80°C, and

48 parts by weight of DOP was added to this mixed polyol, then,

95 parts by weight of Cosmonate T-65 was added, and

prepolymer-forming reaction was conducted at the same

temperature for 6 hours. The mixture was cooled to 50°C, sealed

in a metal vessel under nitrogen atmosphere and the above-

described test of stablility by time was conducted. The

stability by time of the prepolymer was 11%.

Example 27

Into a separable flask equipped with a thermometer was
charged 711 parts by weight of polyol S obtained in Example
19 under nitrogen atmosphere, and 6.8 ppm phosphoric acid (in
the form of 6.5 wt% phosphoric acid agqueous solution) was added
based on the polyol. After mixing by stirring, heat

pressure-reducing treatment was conducted for 2 hours under
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pol ymer - di spersed polyol. To 107.9 parts by weight of the above-described
resin mx was added 43.3 parts by wei ght of polyisocyanate-1 and m xed, and
i mredi ately, the mxture was injected into a 400x400x100 mm nold which is
preadjusted to 65C, the Ilid was closed and the m xture was all owed to foam
Then it was cured with heating in a hot air oven at 100C for 7 m nutes,
then, a flexible polyurethane foamwas taken out fromthe nold. The foam
was aged for one day and nlght in and over of a tenperature of 23C and a
rel ati vecdnditianys op£50%5°Ct laad, piB33i kBa fFooperanicssing watef) eThel e f oam
were neasured. The resulting physical properties of the flexible foamare
shown i regnegnieragion NEG hed@talysithin tdeampredipp lyadiowabx@np? @pm35 t hr ough
39 A flexible foamwas produced in the sane manner as in Exanple 34 except

t hat polTStoety altey Ineinet yrsd walss cand edoltynenc) grad 251 paintd dyskewahicn [ Tabl e
9] were used and the apparent density of the flexible foamwas controlled

accor di ngf tCogmatdte PH waPhylaradd praapk ipided® 1ymelrh & oresind edakhtasnbl e f oam
are shown in [Table 9]. 154 F- 1821 [Tabl e 9]

Exanpl e34253¢3/43822Ral YoKY &hley | sdife PokynpeBREGBEPE 3y dispes sedne
pol ymer AAAAAAAABBBBPol yol ratio ~2~100100100100100100Physi cal property of

f 1 exi bl epol Yo ShdANe, & 020V Eed ol $PRST hd seal
(kg/ nB) SREepe b Vs (00RO den)sﬁl sealed in a metal vessel

(kg/ M) A6y @éo- {4818 §n8ﬁ§ﬂ\@séﬁéﬁr@”%§§i ZS) '&&&N&é& ribed test
cnz)18.919 119. 119. 219. 419. 3kl ongati on (9@112113110106108108Cbnpre55|on set

(99 3. 93. 8da2th Péy G4, GMGe LHET SN aCOrRE esﬂié)%t%.%tilitﬁeby time of the
(/69 810. 210. 411. 8710. 710. 6Repeat ed conpressi on test Ss

(% 1.81. éﬂenglfr@ gzwgyaﬁ?,gess | oss (9% 13.413. 613. 815. 515.916. 6 *2) Pol yol

ratio: pol yoxyal kyl ene pol yol produced using conpound cat al yst
havi ng P=N bond anong whol e polyols Cws %) 155

Comparative Example 9

Into a separable flask equipped with a thermometer was
charged 488.3 parts by weight of polyol W obtained in
Comparative Example 4 and 429.4 parts by weight of polyol V
obtained in Comparative Example 3, respectively, under
nitrogen atmosphere, and mixed by stirring. The concentration
of the catalyst in the mixed polyol was 188.3 ppm. Then, 82.3
parts by weight of Cosmonate PH was charged into this mixed
polyol, heater to 80°C, reacted for 3 hours at the same
temperature, then, heated to 90°C and reacted for 6 hours at
the same temperature, then, cooled to 60°C, and to this was
added 90 parts by weight of xylene, and stirred for 1 hour at
the same temperature. Then, the temperature was lowered to 50°C,
the prepolymer was sealed in a metal vessel under nitrogen

atmosphere and the above-described test of stability by time
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Exanpl es 40 through 43 A flexible foamwas produced in the sane manner as
in Exanpl e 34 except that conbinations of polyoxyal kyl ene polyols with

pol ymer - di spersed pol yols shown in [Table 10] were used, polyisocyanate-1
was changed to pol yi socyanate-2, and the apparent density of the flexible
foam was controlled according to [ Table 10 ] . NCO index was 1. 00 .
Physi cal properties of the resulted flexible foamare shown in [Table 10].

[ Tabl e 10] Exanpl e40414243Pol yoxyal kyl ene pol yol BDFGPol yrer di sper sed
poIynerﬁﬁ&%ﬁ&&ggﬁ?§%@'ré@F&r‘Zg} 0&6%&064b0%%%§+%%$ypPXpéF?V*ofgh?exibIe
pol yur et hane foanTotal density (kg/ nB)50.650.750.650.5Core density

(kg/ m ) PEEPRLYNES. 3965 Hpllftesidy meb i vessel.

cnR) 18. 418. 818. 718. 9El ongation (% 121118119116Conpr essi on set
(994.14.24.24. 7TWet thermal conpression set (% 11.211.411.812. 8Repeat ed
conpression testHeight |oss (9% 2.12.22.42. 6Har dness | oss

(9 14. ~Tonparatiisred Bxammg i) ratio: ratio of pol yoxyal kyl ene pol yol
produced usi ng conpound catal yst having P=N bond anong whol e pol yols ~w %
<Consi der at i ofintp &xseparable |flask lemvirpgdedmithlabitbegmpmandr[wdabl e 10 |
that a flexible polyurethane foam obtai ned by using a pol yoxyal kyl ene

pol yol Xifargei od8éed byarmss ndhya webphtndfhapongod PENobdadnedZNinPZO) as a
cat al yst hasexcel | ent har dness, el ongat i on, conpressi onset, wet thernal

conpr esichip i tiviy Bidhply abidnid 429 .4 pdireat bRgweagdhess pesgoand hei ght
|l oss in repeated conpression test). 157 CLAIMS 1. A nethod for producing

a pol yoxgypldatene 1pol gempukates aEedmisiee DAy OxpaiplyiteR@1R9! yahaks produced
by addition
nitrogen atmosphere, and they were mixed by stirring. The
concentration of the catalyst in this mixed polyol was 242.9
ppm. Then, 82.3 parts by weight of Cosmonate PH was charged
into the mixed polyol, and the same reaction operation as in
Comparative Example 9 was conducted to obtain a prepolymer.
Then, the mixture was cooled to 50°C, sealed in a metal vessel
under nitrogen atmosphere and the above-described test of

stability by time was conducted. After the test of stability

by time, the prepolymer was gelled in the metal vessel.

Comparative Example 11

Into a separable flask equipped with a thermometer was
charged 330 parts by weight of polyol S obtained in Example
19 and 528 parts by weight of polyol Z obtained in Comparative
Example 7, respectively, under nitrogen atmosphere, and they
were mixed by stirring. The concentration of the catalyst in

this mixed polyol was 162 ppm. Then, the mixture was heated
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pol ynmeri zati on of an epoxi de conpound to an active hydrogen conpound using
as a catal yst a conpound having a P=N bond, thereafter, the crude

pol yoxyal kyl ene polyol is allowed to contact with a solid acid having a
specific surface area of 450 to 1200 n2/g and an average pore di aneter of
40 to 100g to control the catal yst-remai ning anmount in the pol yoxyal kyl ene
polyol to 150 ppmor less. 2. The nethod for producing a pol yoxyal kyl ene
pol yol according to Claim1 wherein the solid acid is a conposite netal

oxi de pricpH%eE . f rBM ABf PeFEAt PExwaéght nef uBPRgWas| changedi tetobbren oxi de,
titani um oxi de, alum num oxide, zirconium oxide, nagnesi um oxide, calcium
oxi de amPHe tRede.9BParke bewrdghtRE Frsaesate B- 9D MasxGReakge@ne pol yol
according to Claim2 wherein the conposite netal oxide is at |east one
conposi tendnprepodyings -foradngad repoilanuvid s eendudcted £and haynesatm
silicate. 4. The nethod for producing a pol yoxyal kyl ene pol yol according to
Cl ai m 1 tMeerssne tdempergoired MBhemg thePalixitane wasaicoodadt tonsotoppound

sel ected from phosphazeni um conpounds , phosphi ne oxi de conpounds and
phosphazsmsElesbipoundeetdl Vdesaktinodef afiprogeri agnaspiodyoxaad kyhene pol yol
according to C aim4 wherein the phosphazeni um conpound is a 158 conpound

r epr eserdwsrdddddr idernitealt b@r suhi{ily [ HimMé RasRebndubted . N |11 RZ~, T
N ~1RZ
stability by time of the prepolymer was 122%.

Comparative Example 12

Into a separable flask equipped with a thermometer was
charged 528 parts by weight of polyol P obtained in Example
16 and 330 parts by weight of polyol Z1 obtained in Comparative
Example 8, respectively, under nitrogen atmosphere, and they
were mixed by stirring. The concentration of the catalyst in
this mixed polyol was 303 ppm. Then, the mixture was heated
to 80°C, and 48 parts by weight of DOP was charged into the
polyol, then, 95 parts by weight of Cosmonate T-65 was charged,
and prepolymer-forming reaction was conducted for 6 hours at
the same temperature. Then, the mixture was cooled to 50°C,
sealed in a metal vessel under nitrogen atmosphere and the
above-described test of stability by time was conducted. After
the test of stability by time, the prepolymer was gelled in
the metal vessel.

The results of Examples 24 through 27 and Comparative

Examples 9 through 12 are shown in [Table 7].
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|l "t'"d RV --~ Y=y ~- P+--~ N=P~- NRZQ | a~ | RRNNI~r RZ
R2N-P- NRZ "~b N R [wherein, a, b, ¢ and d each represents a positive
integer fromO to 3, however, a, b, ¢c and d are not sinultaneously 0. Rs
are the sanme or different and represent a hydrocarbon group having 1 to 10
carbon atons , and in sone cases , two Rs on the sanme nitrogen atom may
bond to each other to forma ring structure. Q represents a hydroxy anion
al koxy anlon a&gloxy ani on or carboxy anion.]. 6. The method for producing
a polyo pol yol according to Caim4 wherein the phosphine oxi de
conmpound a compound T epresent the che 59 [ CF6]
N R2 | RZN -P-= N R2 N-RAN-b qagyl ~~Z7p- CC%!’“pé’%ﬁ %ﬁﬁs’ N BINR2 N R2
[wherein, Rs are theé o4 d f?%ran?5a1d2Tebrééelt1& 1y§%o¢a#bo group
havi ng 1lpboyohOMCalakebyat Of1Bgg. pnd x| represent$ the|anoupt of |wat ef
cont ai ngdeignter ns of a npl ar tatioland {s from™©0 §o 5.]. 7. |The et hod for
produci ngogyoqohypﬁgfgl efe polygl @accorging {0 Crai m 4[Wier ¢in trpe
phosphaz gaggHrgnpoun |s al - - - - - - -
Polyol O (part by 429. | 429,
weight) 4 4

Polyol P (part by
weight)

Polyol Q (part by
welight)

Polyol S (part by
weight)

Polyol T (part by 488.
weight) 3

- - - - - - - 528

- - 528 - - - - -

- - 330 711 - - 330 -

Polyol U (part by 429.
weight) 4

Polyol V (part by 429,
weight) 4

Polyol W (part by 488.
weight) 3

Polyol Z (part by

weight) - - - B B h 528 -

Polyol Zt (part by

weight) - - - - - - - 330

Xylene (part by
welght)

DOP (part by weight) - - 48 - - - 48 48

90 90 - - 90 90 - -

Cosmonate PH (part by

weight) 82.3 | 82.3 - 231 82.3 | 82.3 - -

Cosmonate T-65 (part
by weight)

Amount added of
phosphoric acid to 0 8.9 0 6.8 0 0 0 0
polyol (ppm)

Catalyst remaining 188 242
amount in polyol 3.6 24.2 1 28.3 | 85.3 ‘ ) 162 303
(ppm)

Storage Stability gela | gela gela
of prepolymer (%) 10 16 11 24 - - 122 -
tion | tion tion
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conmpound represented by the chemcal fornmula (3) [CF7] 160 QI DNDI I
| D~P N~P-ENP~-D. . ¢cs) DNDI | D-P-D D |[wherein, 1, mand n each
represents a positive integer fromO to 3. Ds are the sane or different and
represent a hydrocarbon group having 1 to 20 carbon atons, al koxy group,
phenoxy group, thiophenol residual group, nono-substituted am no group,

di -substituted am no group, or a 5 to 6-nenbered cyclic am no group. Q

represents a hydrocarbon group having 1 to 20 carbon atonms. Further, two Ds
on the §£ﬂ9ﬁﬂd§ﬁﬁﬁ#ﬂb‘&i%MQﬁ£¥%M?%Hfferent phosphorus atons may bond to
each other and D and Q may bond to each other to formring structures,
respectivel y. Frop thedefitlicy obdraipedddni Byamp pes ok dnenatne pot ol
according to Claim1l wherein the crude pol yoxyal kyl ene polyol is allowed to
cont act 1w knowynsthad. dey disdinc at papEeryatkylenm Bolyel i3oghichitheg, The
met hod for producing a pol yoxyal kyl ene pol yol according to Claim1 wherein
0.1 to Tratalystwieywingfngvameunitshak| been ¢canttozkied unglead 16 ph®. cr ude
pol yoxyal kyl ene pol yol

an isocyanate group-ended prepolymer excellent in stability

by time can be obtained. Further, when the catalyst-remaining

amount is 188.3 ppm or more, the prepolymer formed gel.

{Production of isocyanate group-ended prepolymer using
polymer-dispersed polyol>

Then, the polymer-dispersed polyol and polyisocyanate
produced by the method of the present invention are reacted
to produce an isocyanate group-ended prepolymer, and the
stability by time thereof is shown. The test of stability by
time of a prepolymer was evaluated by the above-described

method (15).

Example 28

To 707.2 parts by weight of the polymer-dispersed polyol
AA obtained in Example 20 was charged 112.8 parts by weight
of Cosmonate T-80 (manufactured by Mitsui Chemical Co., Ltd.,
mixed TDI of 2,4-TDI and 2,6-TDI in ratio by weight of 80:20,
hereinafter the same) as a polyisocyanate under nitrogen
atmosphere, and the mixture was stirred for 4 hours at 90°C

to obtain an lsocyanate group-ended prepolymer. The NCO index
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when the crude pol yoxyal kyl ene polyol is allowd to contact wwth a solid
acid. 10. The nethod for produci ng a pol yoxyal kyl ene pol yol according to
Claim 1 wherein after the crude pol yoxyal kyl ene polyol is allowed to
contact with a solid acid, the solid acid is separated fromthe

pol yoxyal kyl ene pol yol, then, at |east one acid selected frominorganic
acids and organic acids is added in an anount of 1 to 25 ppm based on the

pol yoxyal kyl ene ol 1. The_ nethod fo roduci ng pol yoxyal kyl ene

ol Yot | BasopaPnlieat @t the AL EER Breedbulte Rafmuald Py welsnt

addi tion-polynerized to an active hydrogen conpound in the presence of
1x10- 4 B8GNAFRE Imwasofl 5300amRly st/ 28aSed5df Rakbs BY verdhetof et dr ogen
conpound under conditions of a reaction tenperature of 15 to 130C and a
maxi mumMPEERCLYMeHr ¥asuraeadiedBgnkmn Betréssvegsebr bodes anttxegen

pol yoxyal kyl ene polyol. 12. The nethod for producing a pol yoxyal kyl ene

pol yol adowsphere andl thenteswhef ed tahihel by dyokime \off tbedprepelymer

pol yoxyal kyl ene polyol is from2 to 200 ngy KOH g, the total unsaturation
degr ee mwasOc@ndwneted pyothé ebeoyveaddstinébbpdant tthod 4ilb) bdie skalktlivyty of an
oxypropyl ene group in a pol yoxyal kyl ene pol yol by propyl ene oxi de addition
162 0bylZ 2O 2wae| 298| 2atli an iisdyamdtd @roup-endsd pgheportmerd f or
produci ng a pol yoxyal kyl ene pol yol according to Caim1l wherein the content

of an oxwuedlWrneargratgbility Wy Wwinealvas emtgialeml is at | east 50% by
wei ght. 14. The nethod for produci ng a pol yoxyal kyl ene pol yol according to
Claim1l wherein the hydroxyl value is from9 to 120 ng KOH g, the total
unsaturation degree is 0. 05 neq. /g or

<Production of disocyanate group-ended prepolymer and
polyurethane resin>
An isocyanate group-ended prepolymer is hereinafter
abbreviated as a prepolymer.
(16) H-T bond selectivity of prepolymer (unit: mol%)
It is measured by the above-described method (2).
(17) NCO% (unit: wt%) and viscosity (hereinafter,
represented by N(PRE), unit: mPa‘'s/25°C) of prepolymer

NCO% is calculated according to JIS K-7301 and n(PRE)

is calculated according to JIS K-1557.

(18) Remaining amount of catalyst composed of compound
having P=N bond in prepolymer (hereinafter, referred to as
catalyst-remaining amount in prepolymer, unit: ppm)

The catalyst-remaining amount in a prepolymer was
measured by a capillary electrophoresis apparatus
(manufactured by Waters, fully automatic CIA system). An

agqueous hydrochloric acid solution was added to a sample
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| ess, the head-to-tail bond selectivity is 96 nol % or nore, and the
remai ni ng anount of the catal yst conposed of a conpound having a P=N bond
is 90 ppmor less. 15. A nmethod for producing a pol ynmer-di spersed pol yol
wherein a polyner particle is dispersed in a polyol, in which a

pol yoxyal kyl ene pol yol is produced by the nethod according to any, of
Clains 1 through 14, then, 5 to 86 parts by weight of an

et hyl eni cal | y- upsat ur at ed, nono nmerized in 100 parts bg wei ght of

s pol
said poPFEVIRNSIY: dsAtet, A X ATEIOn0RE | A CREAIFELoAME Qe 1 adi cal

pol yneri zation initiator to control _the concentration_of a polyner particle
to 5 to20UsPHy WEAFRCh1PTiCcTREIAREASHIEBR HF oBtRIRGtad Py yaethdkeher sed

pol yol according to Claim 15 wherein the ethyl enically-unsaturated nononer

i s pref éF‘éBPy‘faéEguF@és‘?Y@@@Y@oﬁwibél%-edﬁ: EbmHAKERN Thehe, tRe yrene,
acrylam de and nethyl nethacrylate. 17. A method for producing an

i socyansedugionwasmdédopedis §hendwidddi ho separpte amdquepubyliayasy.anat e are
reacted, 163 04.12.2002 in which a pol yoxyal kyl ene pol yol is produced by
t he net hod ather datglys tamegmafin@ngi namduntr dsghadantifibed aspolyisocyanate
Is reacted with the resulting pol yoxyal kyl ene polyol at a tenperature from
50 to 126piddaay t elektaopharesigcyanalgzindexappatat@sto A9, pue-t o obtain
an i socyanate group-ended prepol ynmer having an isocyanate group content
(NCOY) efre@then® 38£0 hyevwairHiolanien, haat -fsvdyinateongrsepedn vty of the
main chain in the prepolynmer of 95 nol % or nore. 18. A nethod for producing

an i socyplod ytedURraNd®hcted with methanol (guaranteed reagent),
then, heated to 80°C, and pressure is reduced to 1.33 kPa or
less to remove the remaining methanol.

(19) Releasing possible time of polyurethane elastomer
(unit: h)

The time during which no crack and deformation occur in
an elastomer and releasing from a mold is possible is called
releasing possible time. The time during which, after a cured
sheet is bent by hand, and no crack occurs is called releasing
possible time, and this time is measured.

(20) Mechanical property of polyurethane elastomer

It is measured according to JIS K-7312. Measuring items
will be described below.

Hardness (hereinafter, represented by Hs), 100% modulus
(hereinafter, represented by M100, unit: MPa), 300% modulus
(hereinafter, represented by M300, unit: MPa), tensile
strength (hereinafter, represented by TS, unit: MPa),

elongation (hereinafter, represented by EL, unit: &),
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prepol yner according to Caim17 wherein the content of a free isocyanate
conpound is 1 % by weight or less. 19. A nethod for producing an isocyanate
group-ended prepol yner wherein a polyol and a pol yi socyanate are reacted,

i n which a pol yner-di spersed polyol is produced by the nethod t ~ G
according to any~of Cains 15 and/or 16, then, a polyisocyanate is reacted

with the resulting pol ynmer-di spersed polyol at a tenperature from50 to
120C so as to obtain an i socyanate index of 1. 3 to 10, and to obtain an

i socyanSOBPEESEIonBet (hegsdinpftehatPRECEANE 88 B¥aREL d1RFbUS JecRR@nt (NoO%)
of 0.3 to 30% by weight. 20. A nethod for producing a pol yurethane resin,

| n whi chn@nctsié%%h&e@cgr(&%ﬁ@é@%.eggpymentgdmmaudmiby ¥ hareret hod
:-,~ , according to any o Cains 17 through 19, then, the resulting
|socyanalaasgnr@@p BﬂdednprmWeWOfaccmnrasexomr&har lsreondacted at a

tenperature from60 to 140C so as to obtain an 164 04. 12. 2002 i socyanate
i ndex ofunQe® tcdmpbressibn AdndiRddnfsoloprrmdgciesg a4phbMueet hane resin, in

whi ch a pol yoxyal kyl ene pol yol is produced by the nethod according t, r. G

to any, of Clains 1 through 14, then, the resulting f pol yoxyal kyl ene

pol yol and an isocyanate group-ended prepolynmer are reacted at a

t enper atExatplleo?9l0 to 50C so as to obtain an isocyanate index of 0.8 to
1.3. 22. A nethod for producing a flexible polyurethane foam wherein a

pol yol anrepd1Ralet 00 q,oq_@@ﬂe&afgr@,d dladdmey esence of water, a
catal yst and surfactant, in which a
To 210.3 parts by weight of Cosmonate T-80 was charged
1789.7 parts by welght of polyol C under nitrogen atmosphere,
then, the mixture was stirred for 6 hours at 80°C, to conduct
prepolymer-forming reaction. In this procedure, NCO index is
2. Aprepolymer AAl was obtained in which NCO% is 2.41% by weight,
N(PRE) is 7,150 mPa*s/25°C, H-T bond selectivity is 97.3 mol%
and the catalyst-remaining amount is 31 ppm. Then, 6.9 parts
by weight of 4,4'-diamino-3,3'~dichlorodiphenylmethane
(hereinafter, represented by MBOCA) previously melted at 130°C
was added to 100 parts by weight of prepolymer AAl which had
been de-gassed at 100, and they were quickly mixed uniformly.
This mixed solution was injected in a metal mold which had been
pre-heated to 110°C, and cured for 24 hours at 110°C to obtain
an urethane elastomer. The releasing possible time of the
polyurethane elastomer was 3.5 hours. Further, a sheet of the
polyurethane elastomer was allowed to stand still for 7 days
under atmosphere of a relative humidity of 60% at 23°C, then,

mechanical property of the polyurethane elastomer was measured.
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pol yoxyal kyl ene pol yol is produced by the nethod according to any/of C ains
1 through 14, then, a polyol containing the resulting polyoxyal kyl ene

polyol in an anount of at |east 30~ by weight is used. 23. A nmethod for
produci ng a flexible pol yurethane foam wherein a polyol and a

pol yi socyanate are reacted in the presence of water, a catal yst and
surfactant, in which a polyner-dispersed polyol is produced by the nethod
accordin to any,of Clainms 15 and/or 16) then, a pol yol containing

t he resﬂgﬁﬁﬁgrﬁép}ﬁéraHPsﬁBPyédlﬁoﬂ?éplﬁnadn amount of at |east 10~ by

wei ght is used. 165
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amount is 7.2 ppm. NCO index in this procedure was 2. A

polyurethane elastomer was obtained in the same manner as in
Example 29 except that 3.3 parts by weight of MBOCA was added
to 100 parts by weight of prepolymer AAZ. The releasing possible
time of the polyurethane elastomer was 5 hours. Further, the
mechanical property of the polyurethane elastomer was measured
in the same manner as in Example 29. These results are shown

in [Table 81].

Example 31
Prepolymer AA3 and polyurethane elastomer

To 891.3 parts by weight of Cosmonate PH was charged 712.6
parts by weight of polyol C and 396.1 parts by weight of polyol
I under nitrogen atmosphere, then, the mixture was stirred for

5 hours at 80°C, to conduct a prepolymer-forming reaction. A
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prepolymer (hereinafter, referred to as free isocyanate
compound concentration)

A free isocyanate compound in a prepolymer is quantified
by a gas chromatography apparatus [manufactured by Shimadzu,
type: GC-14A].

NCO%, m(PRE), H-T bond selectivity and the catalyst-
remaining amount of the prepolymer are measured by the

above-described methods.
Example 32

Prepolymer AA4 and polyurethane elastomer

To 642.0 parts by weight of Cosmonate T-80 was charged
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type: MS-800) under conditions of awiper rotation of 4000 r.p.m.
and a temperature of 150°C to remove a free polyisocyanate
compound. A prepolymer AA4 was obtained in which the
concentration of the free polyisocyanate compound is 0.3% by
weight, NCO% is 2.50% by weight, n(PRE) is 5,400 mPa‘'s/25°C,
H-T bond selectivity is 97.6 mol% and the catalyst-remaining
amount is 21 ppm. Then, a polyurethane elastomer was obtained
in the same manner as in Example 29 except that 7.2 parts by
weight of MBOCA was added to 100 parts by weight of prepolymer
AA4. The releasing possible time of the polyurethane elastomer
in this point was 4.5 hours. Further, the mechanical property
of the polyurethane elastomer was measured by the same manner
as in Example 29.

As a result, a polyurethane elastomer was obtained in
which Hs (Shore A) is 70, M100 is 2.9 Mpa, M300 os 5.2 Mpa,

TS is 14.7 Mpa, EL is 870%, R is 98% and Cs is 30%. The

concentration of a free i1socyanate compound 1n isocyanate

147



109 ()-L 109 () - W9BERREIEYNC@L0% = 9109%& ()-  YI0%& ()-'y 109%& () -

109& ()-LlI 109 ()- S 109 ()- &Q&&& 'L'' dEYNC@0% s, 109& ()-s* 10%& ()-s(
109& ()-s& 109& ()-s$ 109& ()-"109%& ()-''"', (c(((dEYNC@L0% s8 109%& ()-s6
1098 () - 4109%& () - 2mlO%&’ ()-s0 10%& ()-s. 10%& () ((((( )\)))bC@o%

109%& ()- L9 10% ()-L 10% ()-L 10% ()- 10

103=s109%& () - )*V***+’>+dEbC@O%; 109 ()- s 10%&' () -

109&' f 109&' o0& ? b dEb OW OW $
Loo ) 9EPUPasRbE. gre&%ﬁ A8 E%(?m?%/%ﬂ%s meagured ko kaids

109&' ()-0 109%& ()9 0%&' 00& ()-* 10%& é%m& _

100& ()itgwas 1.9% by, 16W&°?§* ughing HeReYahopPeyakieneRt (3-6
109&' () - 410%& () - /N///O 0dENbC@ 0% f 10%& ()- " !109%& ()-sY 10%& ()-s@
109 () £Tge1ds@CyRNate ¢ouRowRd; ogveRobl ok RgoRANS - LSUSLR' ()- s

109 () - 10%&{() $s10%& ()-sl 10%& ()-Ulnltlviwlix1lylz11lgH@O0% 10%& ()- @
1098 () tlee1visgosdFetaiDdke(sogyangt ¢ \groupr-Emglied prepolymey Pex@0%
10% ()-@ | 109%& ()-@ 10%& ()-@ 10%& ()-@ | 109%& ()-@1111111kL2H
109 () {Eheleogcéntthtion of a free isocyanate compound in prepolymer
AAl in Example 29 is 1.9% by weight, while the concentration
of a free isocyanate compound in prepolymer AA4 in Example 32

is 0.3% by weight), and workability is excellent.

{Production of polyurethane resin obtained by using
polyoxyalkylene polyol as curing agent)

(22) Mechanical property of polyurethane resin

According to methods described in JIS A-6021, the tensile
strength (TS, unit: MPa), elongation (EL, unit: %) and tearing
strength (hereinafter, represented by TR, unit: kN/m) are
measured.

(23) Surface stain proofing property of polyurethane
resin

As the surface stain proofing property of a polyurethane
resin, tack on the surface of the resin is measured by touch.
In the following conditions, if the surface of a polyurethane
resin after curing for 7 days has not tacked, it is evaluated

as good, and if tackiness is found, it is evaluated as bad.

Example 33
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5.6 parts by weight of polyol H obtained in Example 8,
7.1 parts by weight of polyol I obtained in Example 9, 10.7
parts of 3,3'-dichloro-4,4'-diaminodiphenylmethane {MBOCA),
26.4 parts by weight of dioctyl phthalate (DOP), 61.2 parts
by weight of calcium carbonate, 1.8 parts by weight of lead
octylate (manufactured by Katsuzai Chemical K.K., trade name:
Miniko P-24) which is a catalyst for curing, and 1.2 parts by
weight of weather-proof stabilizing agent (manufactured by
Ouchi Shinko Kagaku K.K., tradename: Nocrack 300) were mixed,
and kneaded by using a kneading apparatus (Dissolver
manufactured by Inoue Seisakusho K.K., type: DHC-2) at a
stirring speed of 1000 r.p.m. and a temperature of 50°C for
1 hour, to obtain a curing agent. Then, to 143 parts by weight
of Cosmonate T-80 was added 517 parts by weight of polyol H
obtained in Example 8 and 960 parts by weight of polyol I
obtained in Example 9, respectively, under nitrogen atmosphere,
and prepolymer-forming reaction was conducted while stirring
the mixture at 90°C for 4 hours. Then, the prepolymer was cooled
to room temperature, and 100 parts by weight of the above-
described curing agent and 100 parts by weight of the prepolymer
were mixed uniformly for 3 minutes so that no bubbles were mixed
in, and the mixture was injected into a mold having a thickness
of 1 mm coated with Teflon, and cured under conditions of a
temperature of 23°C and a relative humidity of 55%, to obtain

a polyurethane resin. To evaluate progressing ability of curing
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%*. 3D310% 4&' () - DD310% 4&' () - DD310% 4& () - DD310% 4&' () - DD310% 4&' () - DD310%
r4& ()-D _CGFH | X;

%*. 3D310% 4& ()-DD310% 4& () - DD310% 4&' () - DD310% 4& () - DD310% 4&' () - DD310%
ra& ()-D_?5¢ | X;
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ra& ()-D (725¢ [ X J | X
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| XD310% 4&' () -DD310% 4&' () - DD310% 4&' () - DD310% 4&' () - DD310% 4&' () - DD310% 4&
'()-D7: :?BEH_’?5G{A| gethod for producing a polyoxyalkylene polyol

G D310% 4&' () - DD310% 4&' () - DD310% 4& () - DD310% 4& () - DD310% 4&' () - DD310% 4&
' () - DHI |whereigpmaprige polyoxyalkylene polyol is produced by addition

G D310% 4&' () - DD310% 4&' ()-D) D310% 4& ()-DD310% 4& ()-D | X; %*. 3s{_?5(F

| X; polymerization of an epoxide compound to an active hydrogen

G D310% 4&' () - DD310% 4&' () - DD310% 4& () - DD310% 4& () - DD310% 4&' () - DD310% 4&
' ()-D_?5&mpoand using as a catalyst a compound having a P=N bond,

G D310% 4&' () - DD310% 4&' () - DD310% 4& () - DD310% 4&' () - DD310% 4&' () - DD310% 4&
‘() - D7?58kerXattetr X, the crude polyoxyalkylene polyol is allowed to

%)*. 3D310% 4& ()-DD310% 4&' () - DD310% 4& ()-DD310% 4& () - DAD5E | X;
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GD310% 4&' ()-DD310% 4& () - DD310% 4& () - DYO310% 4& () - DD310% 4&' () - DD310% 4&

' () - DD31PYs 48 bnt£Y1 - - / FNE DS QB0 A (DerhDBLOVE 4& dnlodXE | Xn  the

08 . 3D310% 4& () - DDB10% 4& () - DD310% 4& ()- Dn| § ~kKI D310% 4& () - DDB10% 48& ()
“DD310% @4 (s ' 1096 4&5 (JeiX PR1O%E4& () - D( D310% 4&' () - DcC/ D31
0% 480u 100 %X?E%%%/%é« %g'l y- D%%ﬁgog/?ggp% bR TS5 45&') ()DE DOB10% 4&'( % ) - D( D310

%% 48&' () - DhC/ D300 O 485 ().- DDRANYE 4&' () - DRRLQ%LA&" ()~ DD31A%. 4& () - DD31
0% 4&'( % ) - DD316% f@g@%ﬁ%&&%o%@ﬁé&g P)%%é&%{‘)%% & 45&') ()-DD
310% 4&' ()= DCL L X: : . o :
vor. 5 o GRS R aARETR R T BRLIOAGE 15 UTBS AR e 100 42 |
- DD3TO% 4&. () - DBA{L : 2/.0310D310% 4&. ().-. DD310% 4& () - DD310% 4&' () + X:
Jor 300108898 RIEhed ERUN BOEasoh 5 BT RS AN SRS AT | Do 10%
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{| [ ?#D310% 4& () - DD31Q% 4& () - DG gx; ,
% * . 3%1@%&&58‘1“%%6% 4&a%)°-1553? dfiggapd. pinpg e8df8s () - DD310% 4& () - DD31
0% 4& () - DD310% 4& () - DOB10% 4&' ()~ DDB10% 4&' () - DOB10% 4& () - DAf 27D810% 4&
() - DD310% 4& (:3 . [553%0‘%‘&‘&0%) fge{ deuc1ng a polyoxyalkylene polyol
94* . 3D310% 4&' () - DD3L0% 4& ()-D ?D310% 4&' () - DD310% 4&: () - DD310% 4&' () - DD3L
0% 4& () 2OESTEIPILER) C b (B WhEROLIDBRE0SPRROSIED MOBAL ¥ HGRY 1S 2t

%*. 3D310% 4&' () - DD310% 4&' () - DD310% 4& () - DD310% 4& ()-D
) */ 49>h|_|bggg%mo1nggsite metal oxide selected from aluminum silicate

9%9D310% 4&' () - DD310% 4&' () - DD310% 4&' () - DD310% 4&' () - DD310% 4& () - DD310% 4&
' () - D>CHARS7MBIROSLYRGE i Xcate .

%J*. 3D310% 4& () -DD310% 4& () - DD310% 4&' () - DD310% 4&' () - DScdi nsxhHD310% 4&G
{ 4. The method for producing a polyoxyalkylene polyol

according to Claim 1 wherein the compound having a P=N bond
is at least one compound selected from phosphazenium compounds,
phosphine oxide compounds and phosphazene compounds.

5. The method for producing a polyoxyalkylene polyol

according to Claim 4 wherein the phosphazenium compound is a
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9,108 & ()- 9(10% & ()- ] |[[:bU4 &@10% & ()- &9 10% & ()- 3!10% & ()- &
10% & ()- & 10% & ()- & 10% & ()- Hr|[:bUs 9" 10% & ()- 9 10% & ()- " 10%
& ()- 9110% & ()- &L 10% & ()- 9F 10% & ()-R =|[:bU4 L4 10% & ()- L, 10%
& ()- 9* 10% & ()- L( 10% & ()- 9& 10% & ()- 9% 10% & () -=xvU4 109%8& () -
109&& ()-10 10 10 3=10% & ()- L8 10% & ()- L6 10% & ()-6nP|[:vU4 9

109&& ()- 3 109R& ()- , 109&& ()- 109R& ()- 9109&R& () -

C109R& ()-P3J[[:vU4 & MLOYRE ()- " ($109R& ()- f 109R& ()- & 109&& ()- F
109R& ()- @109&R& ()-JOv|[:vU4 &8 109R& ()- 6 109R& ()- &4 109R& ()- 92

109R& ()- &0 109&& ()- L.109%R& ()-5rvU4 10% & ()- 10%& ()- 10% & ()

) -
109 & ()LADRL0&10& =109%R& ()-&Sj [ [:vU4 | 109 & ()- 9f10% & ()- L 109 & ()-
@ 10% & () - &10%&() 10 & ()-ZO[:vU4 & 10% & ()- && 10% & ()- &$
10 & ()- " 10%W & ()- 10 & ()- & 10% & ()-OB~|[:vU4 &4 10% & ()- &2
109 & ()- &0 10% & () - & 108 & ()- & 10%& ()- & 10% & ()-vU9 >
109% & ()-- &109% & ()-10! 10! TWRB=10% & ()- &8310% & ()- L610% & () - %& kCB9>
1096 & ()--> 104 & ()--1> 1094 & S\)J -> 1098 & ()--> 10 & ()--> 10%8 & ()-->
1098 & ()--'()*- 03fF&3>R1;b%—&P(-)r R10%4 & ()--> 10% & ()--> 10% & ()-- (Ao n@
> 10% & () -368; >A &3> 10% &ll()--> 10% &> 10% & ()--> 109 & ()-->
109 & ()--> 10% & () -NR,109%K ()--ABTYZ[\fJ.3> 10% & ()--> 108 & ()-->
108 & ()--> 1098 & ()-1> 108 & ()--Ao n@\]”_"abN23> 10% & ()--Ao n@ 1>
10% & ()--> 100/]?\%1\()—13210%&:(::)9 > 10%@E Q) - bj kmegscCI2 109 > 10% & () -
1048 & ()--> 10% & ()-4> 10% & ()--> 108 & ()--(> 10% & ()--suwy{| =C3> 10Ao
n@> 10% & ()--> 10%¥R)-->NL0% & ()--> 10% & ()--|pT8> 10% & ()-->
10 & ()--> 108 & ()--> 10% & ()--> 10 & ()--> 108 & ()--> 10%W & ()--jI*8>
109 & ()--> 10% & ()-- R,N%&-HNRp n@> 10% & ()--> 10% & ()--dD8>
1098 & > 10% & ()--> 10%B°& ()--> 10% & ()--> 10%B & ()--> 10%B & ()-->
10% & ()--}aAD8> 10% > 10% &NR5-> 10% & ()--A0 n@> 10% & ()-->
10% & ()--0S7>> 10% & ()--> 1098 & ()--> 10 & ()--n> 10 & ()-->
108 & ()--> 10% & ()--> 108 & ()--fF*7> 108 & ()--> 10%B & ()--> 108 & ()-->
10% & ()--> 10% & ()--(Ao n@ _?7> 10% & 10%W & ()--> 108 & ()-->
1098 & ()--> 10% & ()--> 10% & ()--> 10% & ()--aA?7> 10% & 10% & () -
109 & () 10%.& ()--Ao n@> 10% & 0
10% & () 1¥Betgit (35 820 e (feb e arfferantoang fepr%@/&tm»

% & (): 0% ) % & 0% & ()*+ N. 7>
0%& ()& Yﬂ5°ﬁ@” c%%‘l?(gavéng ohite ﬁ) b%‘(l/&”&"'{‘ d(i%o}ﬁe&”i%s FAEG K_?7>
10% 10% & ()--> 10%& g% -> 1098 & ( é -> 10% & ()--> 10%8%12
109 & ()1 thEiﬂR‘?zFaEfﬂ 854 %P'e‘jal% O%B gr¢yms >° 10%“&?3(3r Jrf@aﬁld
10% & ()--> 10% & \]A tX7> 104 & ()--> 10%> 10% & ()--> 108 & ()-->
10% & ()1S>f£e%& %)0 5> 109 & ()--> 10% & ()-- asuw ~*>X7> 10% &>
10% & ()--> 10% & ()--> 108 & ()--> 10% & () - - Ao n@{ X7> 10% &>
10% & ()--> 109 &g-methods Ror) preduging @) polyprmadkylens RPARY)--j N27>
> 10% & ()--> 10% & ()--> 104 & ()--> 104 & ()--> 10% & ()--Ao n@N. 7>
10% & () acmerA@ny tooddadm 4>wheiedn( thes phosphazenes cppmpaund -ig B>
10% & ()--> 10% & ()--> 108 & ()--> 10% & ()--> 10 & ()--> 10% & ()-

10% & () compegnd] gepgespnted]1bys &he) chemigaflgfoymuial e ()-- Ao n@ >

109 & ()--cC8> 10% & ()> 10% & ()--> 10% & ()--> 108 & ()--> 10% & ()-->
108 & ()--> 109 & ()--el-8> 10% & ()--> 10B & ()--> 108 & ()-->

10% & ()---Ao Nn@> 10% & ()--p.8A0 n@0> 10% & ()--0> 10% & ()-->

109% & ()-[CF?]IO%&'()--> 109 & ()--dD8A0 Nn@> 10% & ()--> 109 & ()-->

10 & ()--> 10 & ()--> 108 & ()--> 10% & ()-- cDBAo n@> 10% & ()->

1098 & ()--> 10% & ()--> 1098 & ()--> 10% & ()--> 109 & ()--!"#$% N28A>
10% & ()--> 108 & ()--> 108 & ()--> 10 & ()--> 108 & ()--Ao n@%W+,-./1-8>
10% & ()--(Ao Nn@> 10% & ()--> 10%B & ()--> 10% & ()--> 10% & ()--/79;

=2@C8> 109 & > 10% & ()--> 10% & ()--> 10% & ()--> 109 & ()--> 10% & ()-->
1098 & () - - @DFH =C8> 1090
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N@> 10%W & ()--> 10% & ()--> 1048 & ()--> 109 & ()--1[\]~_det T8> 10>
109 & ()--> 109 & ()--> 10% & ()--% 109 & ()--> 109 & ()--> 10% & ()-->

10% & ()--efghigsj J*8> 10% & ()--> 1048 & ()--> 10% & ()--Ao n@ >
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according to Claim 1 wherein the hydroxyl value is from 9 to

120 mg KOH/g, the total unsaturation degree is 0.05 meq./g or

less, the head-to-tail bond selectivity is 96 mol% or more,

and the remaining amount of the catalyst composed of a compound

having a P=N bond is 90 ppm or less.

15. A method for producing a polymer-dispersed polyol
wherein a polymer particle is dispersed in a polyol, in which
a polyoxvalkylene polyol is produced by the method according
to any,éf Claims 1 through 14, then, 5 to 86 parts by weight
of an ethylenically-unsaturated monomer is polymerized in 100
parts by weight of said polyol at a temperature from 40 to 200°C
in the presence of a radical polymerization initiator to
control the concentration of a polymer particle to 5 to 60%
by weight.

16. The method for producing a polymer-dispersed polyol
according to Claim 15 wherein the ethylenically-unsaturated
monomer is preferably at least one monomer selected from
acrylonitrile, styrene, acrylamide and methyl methacrylate.

17. A method for producing an isocyanate group-ended

prepolymer wherein a polyol and a polyisocyanate are reacted,
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20. Amethod for producing a polyurethane resin, in which
an isocyanate group-ended prepolymer is produced by the method
according to any‘:-‘(')é Claims 17 through 19, then, the resulting

isocyanate group-ended prepolymer and a chain extender are

reacted at a temperature from 60 to 140°C so as to obtain an
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presence of water, a catalyst and surfactant, in which a
polyoxyalkylene polyol is produced by the method according to
anfj%} Claims 1 through 14, then, a polyol containing the
resulting polyoxyalkylene polyol in an amount of at least 30%
by welght is used.

23. A method for producing a flexible polyurethane foam
wherein a polyol and a polyisocyanate are reacted in the
presence of water, a catalyst and surfactant, in which a
polymer-dispersed polyol is produced by the method according
to an;ﬁ;; Claims 15 and/or 16, then, a polyol containing the

resulting polymer-dispersed polyol in an amount of at least

10% by weight is used.
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