_;e3ej 0j LA6TOVS 1 CRUDE POLYETHER PURI FI CATI ON PROCESS AND ENT 5
Detail ed Description of the Invention The present invention r wﬂwmfw
crude pol yether purification process and an adsorbent which c n

.the process. Along with progress in the chem cal industry, it is *G@®oo2~
strongly desired to renpve toxic trace cénmponents contained in a chenical

product efficiently in order to inpLg t he ality of the p MM

toxi c trace components include i npuPF%fQ'géPEagﬁ as a catal yst ” mmwmmﬂ
synthesis and an inorganic acid, organic acid or alkaline substanggswhi ch
15 remains as a by-product formed by a reaction. Further, inpurities such
as an organic aé:il‘ﬁb%op@é@ﬂ?ﬁﬂ%@u&'FHT&AWN)fP%ﬁ’q:E%ﬂdA&Db%lE,IS@EBEN’ém' tted
fromfood are al so included as inpurities contained in used cooking oil.
Neutralization, distillation, extraction and the |like are generally used to
20 renovest kskeaibad cDesopbpehds. of phecEasentiloop an adsorbent is preferred

as it is sinple. e present invenﬁtlriﬁiv)n rel ft S t% an adsqr bent which can be
ebsrc

used in this sinpl _%r%%%@? ot YembvP gt & BoRpGREAE BY1A8LES5 i on.
More specifigabifichti68! p6€ebs and'&fSEsdPbe Rt WAYEN Ldn W APl itet her
25 produced i n the presence of an al kali netal -containing catal yst.

Descri pti on Hhetpeoeessr Art A crude pol yether which is obtained by
addition 30 poly | 7] | dr 99 c ' kyl.ene, oxi de
conmpound in the ﬁ%‘gﬂ g‘"%&:’%}%ﬁé%?%/ %‘@tg ?Cgﬁgﬁﬁﬁ.g%\gi%@%’%f% t ﬁ'é:e $ to be
purifiedloo strénghyaldsited tat remevembaricofrade cogpahmits aioanltyineai t er

urification,is infinjte clgse . to_nil. To.thi,s end, an adsorbent is
ﬁeeded 10 tihBs? é]]ieﬂ%?§£¥35ﬂgpﬁ§ SIEEE![FFLGB&IXI T .°r%l?€r &PorPTOViE dht& i on
in yield andg@alft g RN prefdueds! eTheStbki 80t 488N ddih A PhinHL e t he

pol yether to the adsorbent becone big
impurities such as a catalyst used for synthesls and an

inorganic acid, organic acid or alkaline substance which
15 remains as a by-product formed by a reaction. Further,
impurities such as an organlc acid formed by the oxidation
of oll and a bad odor emitted from food are also included
as impurities contained in used cooking oil. Neutralization,
distillation, extraction and the like are generally used to
20 remove these toxic components. A process using an adsorbent
1s preferred as it is simple. The present inventlon relates
to an adsorbent which can be used in this simple process for
removing a toxic component by adsorption. More specifically,
it relates to a process for purifying a crude polyether
25 produced in the presence of an alkall métal-containing

catalyst.

Description of the Prior Art

A crude polyether which is obtained by addition
30 polymerizing an active hydrogen compound with an alkylene
- oxide compound in the presence of an alkali metal-containing
catalyst needs to be purified to such an extent that the amount
of the residual catalyst after purification is infinitely

close to nil. To thils end, an adsorbent is needed 10 times



_problens fromthe viewpoints of operation efficiency and 5 environnent al
| oad. To sol ve these problens, JP-A 53-96098 ( the term"JP-A" as used
herei n neans an "unexam ned published Japanese patent application")
. proposes a process for purifying a crude polyether by containing 0.5 to 2.0
wt % of water in the crude pol yether, addi?ng synthesized nmagnesi um 10

silicate or synthesized, aluminymsilicate to the crude pol yet her, and
filtering thrgg?%sgﬁ?flnghﬁi ?ﬂffa + Igt?rttaﬁ'é(rs, JPT e§§%§§&03%dir§au5§é§q HE a
crude pol yetpesi1abhatngdi By gaddoudt RH Wt bt ENeraxXi€ige i n the

presence of a basic catalyst is purified by adding and m xi ng water and 15
magnesi um si fearethani a§ sheopodmeddererto dhe adsprhenhrbeceme biP- A
2000- 154245 (i S r SS,4f rd J Vi 'léﬂ% I A5V, n ol yol
by using rragﬁ}éélﬁ%gnﬁgi If?gglt gﬁﬁaéﬁﬁg%gqﬁﬁgcﬁ#g}pgﬂ acc;e:lpaér/ea %Jfé%%’g %&1, 200
n2/ g and & peneidoamehénlolodd.t drd @dlveathaseapsobhens., 2P-Kr3gd¥s098 0 Be
Sol ved by th nventign A pol yether has a w de application range such_as
b0l yur et hanobthEEER.{ SRr 2" A ERERIET SHUmPABS A0t PREXBTLS LML IHa & he

expansi on of 3hPgnaBB! paakheN apd14af1di" PRI erprddSsPUEPHL 1S
becom ng higher and its production equi pnent i's becomng |arger in size.

Meanwhi | e, tREriEHingapei orude polyelthebdi dontalndngG.5 $at ke WE¥PErude

pol yether is i ng. Y, or [ |.z€e
et o sucteb8t) B LB Go poEFGeREE DI MRt fy ARG EYN MiidRham i
silicatelosyathitsatedoal synthmasdided almmmnaciMateette clas bdre eradeat ur al

products and ocessed pr.o ts thereof such as acidjc clay and active

cl ay. HOV\eveP,gE'Y_ﬁg_gEra&Egr %g'ﬁ‘tt?r&'rn@ g_i’ﬁer@%q"fjd}gt tUrisor EPir\F?‘tef'and
have | ow adsgpphi VLtzsuoa%m&mhbeggmataa!@f@@ea%@wétﬁérv@ﬁﬂ@@d PPV
product yield. Therefore, an adsorbent having high adsorptivity is still in

need. Waste 88AL&lARngodyperjedne alkydiens axddds Har thmrerencaref t2 eat ed
e oA EoRS A 9 Sharhl e gl e g 00 @
15 magnesium silicate having a sodium content of 0.5 wt% or less.
JP-A 2000-154245 discloses a process for purifying crude
polyoxyalkylene polyol by using magnesium silicate having
a speclfic surface areaof 600 to 1,200 m2/g and a pore dlameter
of 40 to 100 A as an adsorbent.
20
Problems to Be Solved by the Invention

A polyether has a wide application range such as
polyurethanes, surfactants, cosmetics and lubricating oils.
Along with the expansion of the application range of the

25 polyether, its output is becoming higher and its production
equipment is becoming larger in size. _

Meanwhile, the consumption of an adsorbent for the
purification of a crude polyether is growing. Generally used
adsorbents include synthesized products such as molecular

30 sieves, active alumina, synthesized magnesium silicate,
synthesized aluminum silicate and activated carbon, and
natural products and processed products thereof such as
acldic clay and active clay. However, these adsorbents are

expensive for their adsorptivity and have low adsorptivity,



~adsorbent nust be significantly reduced. Means for Sol ving the Problem 10
Then, the inventors of the present invention have conducted studies to
devel op an adsorbent which has high adsorptivity for an al kali

. nmetal -containing catal yst contained in a crude polyether, can reduce the
anount of the catalyst with a small anmpufdt thereof and makes it possible 15
to obtain a pol er havi an extrenely |ow content of an, al kal|i

net al - cont aixﬁ?i%ftg?%!%ﬁ 1 9% PESUR, °t¥'h395ﬁ8yﬁn$2]tﬁ?ﬂ p[r!eﬂucét Fhftdtesi zed
amor phous NegHESeE6YE| | A ah&sHEBEAY aaﬁﬁﬁgeh&rgm ReE odpitakii tRetidl fontent or
| ess through an ion exchange treatnent, a 20 BET specific surface area
within a spekl freedandasirl eontainine papely¥ptharansueh ast Bdsozbesecific
range has exiigsdEiNc859 dsp LI a lKld JeLdls i Nl ng

catal yst cont a}?ne ?n agré?au?ieégg}aée?%gpggﬁd%hu%\}:e%lt%t?s acgé(r\%p%%fhaeyd t he
present iSvemcimer@bedheapdesénisi di€ftlicol twhioc If dinsl ac pdrade sfoard theom

above studie is a, process for purifying.a crude pol yether, conprising
contacti ng aé%?%‘aﬁabocf@ﬁ‘r?e?”aéﬁpai néﬂgﬁﬁg&t‘}& i'oﬁhgo‘l’%’h%‘f“f@”l@ng‘gf ddt§ ve
hydr ogen- cond @ &+Hén € OfRSENEeWs i fnd R 18bkt1§N & eiticda .compound in the

presence of an al kali 30 netal -containing basic catalyst to an adsorbent
conprising a synthesized hydrous magnesi um silicate conpound which

satisfies t | @xd.n Lr n to ( 5) in order to reduce the
al kal i mstallwegéP £ olpdiy E 33 Sﬁ r: (1) it is represented by the

fol | owi npo f or nul a Then, 4tHCaidxédtOry (Afz OBpZPradshit Oihvehedenn havey, z and

m satisfy the foll owing, ranges; x.< z <y, 0Sx 0.1, 0.06 Sy . SO0.G6,
05z 30 1 Sordpcted %%gigg, tg EGQ%}% ainsaé’r?&ra‘?d\iwzléé‘d’r &y hioh he
anal ysi s of aago@pweit?erbedax- hakadhf Meaall-@orntaagidy dathlydd has a BET

specific surface area of 100 to 400 n2/g, ( 4 ) it has an alkali netal
content of Oconfajpegdoin [Geszudgnpolyytherngan redngedhepamenateotlitdiet er

of 2 10 00 ugkrdBydhey 2Rt heshaer NSLOUSITBANSE IR SIS SO Used

as an adsor ben the purification proces he presen as

charact et stta qbiginmtd eolyathery hayiall anhexélireme lyetjowr eortest (df dm (5).
ntai ned.in_ a magnesium 15 silicate

Th t ent | kal | t al
coﬁpgazdegyng#é@a?i2ﬂeg9ié°n§8ﬁ9éﬁgf’gn&|al 1¥5%wn process can be reduced to a

certain extent by x4 ngibgstit) ¥Ré&Prnlve Ebund exhteaekyndhbisiced to
reduce the content of an alkali metal to 0. 1 wt% or less . Although the

content of aAM@FRBPESHpagresiun sihipate Reving dmuedekyminedalkatd i cate
conmpound ca r egduc Y i r {Zi i e BET
specific suﬁlg\g%ga?‘g%{%?ﬁt e %%n%o%n |ésﬂiganrz%rgee§%1gérla %tﬁl%G%%nen%]b Agr
nore by 20ysBRET| spacithc surdrdengree kidhiedge speqiifiied tandehandvamt or s
of the present _inventio 1 char iicl e% of tigg I25 cr stgilé i zed g esium
silicate con%%ﬁﬁagﬁae?ﬁg SPe ?B‘? ofi ¢ a R &8t n2/ g or
nore have t hexefémelyohigl sed$oRgt v ey af s tard Qililal 1ie eheita 13 cHrda il g/ et her
in sone neasure. However%i an adsorbent having i nproved adsorptivity has
been desir ed®288L¥Ft 608K 2L REAdTn &8s CHRIS Iﬂqgé’t%r’cﬁﬁrﬁﬂ%d‘atﬁe tHSr esent

invention is;gaohpheYfiedaNdnBaprasBRt 1RSEtiomsurface area of 100 to 400
n2/g, it is superior in adsorptivity to a crystalline magnesiumsilicate

conpound2havi ng a BET psesent dnyantion writahdfs ascampddshed/ from ahove

studies, is a process for purlfying a crude polyether,
comprising contacting a crude polyether obtained by addition
polymerlzing an active hydrogen-containing compound with an
alkylene oxide compound in the presence of an alkali

30 metal-containing basic catalyst to an adsorbent comprising
a synthesized hydrous magnesium silicate compound whiéh
satisfies the following requirements (1) to (5) in order to
reduce the alkall metal content of the crude polyether:

(1) it is represented by the following formula I:



5 The anorphous magnesium silicate conpound used in the purification
process of the present invention and a process for preparing the conpound
will be described in detail hereinbelow 5 The magnesium silicate conpound
.of the present invention is represented by the following fornula | as
described above. ( Ca0 ) x ( My0 ) y (%A1z03 ) Z Si02 nH20 | wherein x,

y, z and msatisfy the foll.oqwi.ng r es,, 10 x <y, zCy, 0 Sx $0.1, 0.06
Sy S 0.6, Ofiéa(i;’_s @Pglo)e?nomg'vzm?:‘gz rﬁa’%gl.mg?&l n the above fornul a, ﬁr ef erred
X, Yy, z and phepéisf¥, the EobhhaWmNgakaREesSthe Follkving rdhges: ~ 0. 05,
0.12 ~y ~0.25, 0Sz ~0.05 15 and 0.1 5 mS 1.5. The magnesium silicate

conpound of Xhé Yredehtyi Mveht Xo=i 8. AnpPpA6USE ar cBr @i.6g o 2 he End ykis of

its powder 0 -kay dif foraction diagram and has a specific surface area
measur ed byn%%g gE%'( et hod o]T'%EL:'OO to 400 nk/g, preferably 20 150 to 350

n2/ g. As %he(Zhgnest ds smbrphoesampuudthgftad hbe mreskydis wfebt s powdenised a
magnesi um si | i ﬁt onpou g/nos .al kal.i netal content has been reduced to
0.1 wt % or |'8%§,°§rgf’rér$%€bagf Feg%\?vf’% 39888 by an i on exchange treat nent

with the contajned @lned ia BErakpati el csyitbesbSardh tdwudd theadd wog ent of
the alkali netal can be greatly reduced by the ion exchange treatnment , the

lower limt {#hbrectt kasgyanepdkpliomebal goptenbfafilawty orobsssu candrhe

e breferbhly e AR A 05rala HaEEIRIRNbL ahe et B hiele o can
be synt he8i zed by The f$yhthesihgedr hgdsous hageesdun kd licates zompdbund

diti t ticularly limted if d ' I ].icat
compound ahi ERC8aRPCRReadPRERS, A Shh PG TEA R FTeTS ShithPed. 6

The hydrous gﬁ@@@ﬁfUihﬁéﬂxfﬂ@h%&@W&ﬂri@@i@rﬁsﬁgrﬁﬁﬁﬁt@&%@e
synt hesi zed a lrgﬁlgt Iaggvg \J,:Vgg?:li}:séglle%ﬁ):lse (1) to (5). |
The content of an alkali metal contained in a magnesium
15 silicate compound synthesized by a conventionally known
process can be reduced to a certain extent by rinsing with
water But it 1s extremely difficult to reduce the content
of an alkall metal to 0.1 wt% or less. Although the content
of an alkali metal 1n a synthesized amorphous magnesium
20 silicate compound can be greatly reduced by heating and
crystallizing it, the BET specific surface area of the
compound is increased to about 600 mz/g or more by
crystallization. According to knowledge acquired by the
inventors of the present invention, particles of the
25 crystallized magnesium silicate compound having a BET
specific surface area of about 600 m2/g or more have the effect
of adsorbing a catalyst contalned in a crude polyether in
some measure. However, an adsorbent having improved
adsorptivity has been desired.
30 Although the magnesium silicate compound of the present
. invention 1s amorphous and has a BET speclfic surface area
of 100 to 400 m?/g, it is superior in adsorptivity to a
crystalline magnesium silicate compound having a BET

speclfic surface area of about 600 mz/g or more.



_mmagnesi um conpound with a water-soluble silicate conpound, optionally using
an inorganic acid for adjusting pH 5 Exanples of the water-soluble
magnesi um conpound i ncl ude magnesi um chl ori de, magnesi um sul fate and

. magnesiumnitrate, and exanples of the water-soluble silicate conpound
include alkali silicates such as sodiumSilicate represented by the general
formul a Na20~nS102 .(n = 2 to 4 51%enerall CiLIe%]10 "mater-ﬁéaasf, sodi um
mot asi | i cat e, SodiTiH SROTEHUL BESTETd Wh 44 ratesFPIEaEAd Npedsin the

wat er - gl ass perei ¢AELbRPYoMESS I @he PRedbHl DHFEHALHNCARNRWINE ey as

al um num sul fate, alum numchloride, alumnumnitrate or alkali alum nate

may be used. f®XpHeRATHRIt hBei AeMpanne ¥iild Ps desicxddedy dmodatadile acid,
sul furic aCierP%PnlS'éié&? acid. The reaction may be a batch reaction which
is carried out by introducing a predeterm ned anount of an aqueous sol ution
of a sili%ate conpthednagnes urh uslbhcadtentomponrdcodr thedpirejseatti ng a m xed
aqueous solution of a gnesi um c ound, 20 and .opt.iona] | n al um num
conpound and”é‘ﬁe?‘ﬁ{)‘?@aﬂ?crﬁeFﬁsFﬂggapBXdég‘ér %loﬂ&(‘j’%rié’tq ?0%““3'35& #Yon B
into the reagdosrbed Abyed.rate, or a continuous reaction which is carried
out by continuously igrgecti ng the solution A and the solution Bin a

pr edet er mi netCa@}:i dMIQ )y ‘4 AleQel oS InHeAi ng water 25 in order o obtain a
reaction suspension f 9, MBOBAS HTLSLLLER! €reOEAUNM NGO nUOUS
reaction is advantageouS from the viewpoint of producticon erticiency. The
aqueous Bol utiong, o any alusnwm=<oopoynd. aadsanry iBongani 0 &£ig =ont.a ned
in the solution B may be jnjected into the reactor 30 separately. The
reaction tenffRtaut e St Ip@ticularly linmited but may be about 15 to 60
C. The reacti®ntipél abové] B6+RA1LE) pre€ettedPkefl §,akl ¥n@ WD sht1%£y e
obt ai ned reactjon suspension is subjected to solid-liquid separation and
rinsed with $@tEPWiRg| F8REASHY an i on exchange reaction. The ion exchange
treatment is i rtan o J v he .adsorpt iVt f ,the,adsar t

reduci ng t he® al k&l igrrét‘(;ﬂ d():g% g‘ntq t(())f'‘atshe%r'elgct<i l(’fnxpgf)aéctoS%soz tC?va%\/‘#%//<) or

| ess. The5i cané&x@hanfe nir2ativent is carried out by contacting the

synt hesi zed magnesf'F umsilicate cozgrg?o‘un to an_a %gs EOl ution of at | east
one salt sel ected rf%rﬁ‘?%e%i%ps SREPi HMBPH eFRE8oPEBREMagnesi um
salt, wat er - 5ovent €od A stamdtpHOuS AdcorElnipt 6rtierhial ¢sealar ves povddrmy be
sinply referred to as "salt_ aqueous solution” hereinafter). Mre

speci fi cal | y"e 021320 AL ffraq b Adnara erdabaeng SREGHoERIAUARA ned
by subj ecti ngré hendRaftd LByt W ABthBaS Pt 'elgo' Jﬁaﬁgb REPG! ?a:'e@éré‘dl i ng

wi th water and dehydration™15 is re-enulsifi i e sal ueous sol ution

|
to carry20utl%s® toB¥kofdgge Asatheéomagmesitme sthittabe compeamsd orf ithe

cl eaned wit l,t ous,solution to carr t, an i on _exchange
Ceaarton s R PERBE I ARETA 13 4Rd RhuAdh<Eli sULs et FPuSERiRN s . 20
| on exchangeabkaiiymbtaleeongsntl kaki beeharedudted Mt @. 1Saitds eantiaiged in
the salt aqueous solution is affected b\é Hat the tinme of the treatnent.
Wien pH is 1BTSFeRRBLEC - Q@ WtdceRdRi® Bac yerFhense, trerkrent eldilti ng

adsorptivi t ytR@dc¥hea1hB8 heRELHOMeREL Bfted dyiMlesiidle Ahkdbughd tigtal is
readily ion exchanged but adsorptivity |lowers. Therefore, the reaction nust

be carri2?¥ ot@nbgnhdpisthagapkald metall canpbel graatlys neslured byaithe i on

exchange, th i t i % or |-ess, qf g]r ly O
. 08 wt % or %ggyﬁi%r}ggé Er e%é:r aeibﬁacly BHE %%w%f%qgﬂj'ﬁvﬁls{%geo%h%ésgaﬁq{e L queous
sol uti on usea. 061 nai% panbetanailay Uy ol 0ed Wi, pr Fhermagyeshunagiddicate
solution of a water-sol uble netal

salt, nore preferabl Ca or Al
conpound, paFtPTROVRA| hag, BReRYBFFIR PRESACHE %s'llﬂ“P&'teE éfN% tY%t8° Bhe jon
exchange tregt&B8+abBy Bersaubi . out by the follow ng method, for

3_0 The adsorbent of the present invention can be
synthesized by the following process. However, the process
and conditions are not particularly limited if a hydrous
magnesium silicate compound which satisfies the above

requirements (1) to (5) is obtained.



8 exanple. To re-enulsify the product obtained by subjecting the reaction
suspension to solid-liquidseparation, rinsing wwth water and dehydrating in
t he aqueous solution of the ( above ) 5 water-soluble netal salt for ion
. exchange; the content of the water-soluble netal salt is adjusted to 0.028
to 0.07 nol/1 and 2 to 5 equival ents baséd on the alkali contained in solid
matter. When the cgntent is 1T§§uivalent, i on exchange cannot be carried

n

out fully and whermt 3?HEYEES Besiup SHHCAF @ RARFUNAPE LRAPTARIHE to
be ion exchangesnt eani eanuaahagaeﬁfs&x%ehh%yc@&@Hﬂﬁ]iaoméﬁefr@oﬁ%@us

solution of the water-soluble nmetal salt bécones hi gher, the content of
Cl -, S04z- oragssium ¢orpeur@antibra iwpdresasasleinte rsdidigate campoyndduct

o5, a0 | Pt 4 T 54T Ll UoR0G 1 0.0 ¥ Lt e

silicate is cause efma ccor S" X-ray

di ffracti®n Examgphes afstheowaterpsallubleohaemesdwmi cvnpouhd W{eniddi gher.
Al t hough rraggesi urr%jsi licate 4?2, anor phgus at_ 100C or_ bel ow according to its
X-ray diffradBERYRRS4PR ridf BEIRgElnm sukipteARdpegnesiun 4 aAte he BET

met hod i ncr eas@ SexdmPra svyC 'Ehbtw£§ef‘5§Hﬂﬁﬁléh§h£éé{§é%orﬂé&!ﬁ@a ﬁtfgg.vﬂm

Therefore, the ion exchange treatnent nust be carried out at
t enper at ur e akdate-shilcatesmUan ass soddumediddicate represenpedabyrithe o 60

C, preferabl t u 0 30, C_Tp cle t he reaction.,suspensi on
with the aqu %{ﬂgi)g}dl gg?lg{ﬂi%f ﬁ?h‘é ‘\‘é?%’r-(snomb e‘g?re?gl gg‘éﬁaﬁ}f F8ﬁi8 change
si mul t aneoustyatethgiaksd; | sqdidms epaastiilaeatd,h sddisiMdidiasilidete

wat er - sol ubl e tal] salt is used in an anount 30 of 0.1 to 0.5 nol/1,

preferably 0*B4tROF2gSIYR 9ilheahe;r s Na- 1B wif e 1@ he P aFhl gl aoty d

matter contappéflerfed.Cakee alheRuhNEALPNEBHpoRhdl BRCHARE! alRdblusm et al
salt is low, ion exchange cannot be carried out fully and when the content

i s high, d-sukfabe,oplipinumeghilesride. .t Rduprenminidrate iampwarikali 9 The
| i quid tenpe u S i f _th r- I al salt
15 to oo CArmLEael ha? BEUGIYE OhkbhBled of) €nlShorlnld BT,

t hese. AlSerinbdtudenhgdrbehgerticeactdnt sullfaricodadid isnd imistad S agid. wat er
to renove an unrequired salt, dehydrated and dried, For dégijgsg,-there may
be enpl oyed shel f%@%‘%#ﬂj’ MEXuPec P_ﬂEcB_e’ﬁ?ﬂFH'QB keh i S ffcekPdn a
pan and drieguti b Hh¥ralilicifly aPp¥dadteiridndd Mduht eE dahyafadsgs cake is
re-enulsified to a concentration of 100 g/1 to 500 g/1 in 10 terns of a

product and 3plvbhap|of aHtlkigate sempoundasal seiluklganch [iindioda merctan

uni formthe rj . %}1 r '

hi gh-t enper a?ﬁgg'%tj(aéﬁlckﬁﬂ%?édrﬁ%rd;léﬁggséts%y& e g?gtﬁgg?ég?gggﬁﬂpeod‘l I'bdef ore
use. Al t2ougandhepgionadilpr aduafluminsam gomppundandoran nnedgampic \vaddd a 15
product obtajned b a ryi.ng_i.§ _superior .in.se tion and renpval

af ter adsorp{‘?oﬁ.plyrﬁégg?%ﬁng?ggpﬁgfﬁgafa p&r lsloe.lug:s‘l.o&?ﬁ ﬁ@t&ﬁﬁ%sﬁ%?ﬁ/drous
nmagnesi um si at cat£1i xodneatsl, ot ad ash hhh SRS syt 16 el @enel ddnrised. A
conventional filter maipbe used for separation after 20 adsorption. For

exanpl e, a pPRERM CPRFEPUSHEAYALN Jeat hrg T80 vEdrnrA Sndcbhe Jalyilen
formed and fgligredrdietermined ratio into a reactor containing water

25 1in order to obtain a reaction suspension of a magnesium
sllicate compound. The continuous reaction is advantageous
from the viewpoint of production efficiency. The aqueous
solutions of an aluminum compound and an inorganic acid
contained in the solution B may be injected into the reactor

30 separately.

The reaction temperature is not particularly limited
but may be about 15 to 60°C. The reaction pH is adjusted to
7 to 11, preferably 8 to 10.5.

The obtained reaction suspension is subjected to



a filter press is used for pressure filtration. The synthesi zed hydrous

magnesi um si | i cate conpound of the present invention which is obtained by

t he above process 25 is anorphous according to its powder nethod X-ray

.diffraction diagram The BET specific surface area of the conpound varies

according to reaction conditions. Wen tHe reaction pHis high, the BET

val ue becones i L#aand when the reaction EH iis |ow, the BET val ue_becones
a

| arge . The BF guid sPRATaGigR: ARt cHiRFedeWhbl afater . HRA1e%ed \#en t he

reaction tenpgrabyr 8xtAaly8n rahct 1bhe" Mehe28bhJ ekbBALFRN k red thfddd 8¢ out,
the BET specific surface area can be increased to 600 n2/g or nore but the

adsor pti vi t ylmporghantkipi impravedsher adsarepd iviAltvhefythehadsatwent dvy t hi s
i s unknown, ] i onsi e hat the stru ral .change of th
synt hesi zed té%?%%ggngaﬁegih%iéi ﬁl'let(*::g e e ?ﬁ?&}n@cfit g:h(?aLfse&? %epaqc?‘ﬁbcﬁ hough

its powdes nedhodlXwtayodi fikgacti on di agram shows that it is anorphous. The
synt hesi zed hydrous rra’i%nesi umsilicate 5 conpound of _the gresent i nventi on

has a BET specifi clRIAPRe*XGhangst R NP ds ¢orFled cirtePRsIqp Rt ing 350

2/ g. The syphfesyReHe8YdealUnmaBReee et B131d03 ST E Plard ka‘qlpé&fﬁnt
invention is extrenely useful as an adsorbent used for the puritication of
a crude pol ygehetippodfical iLeast ohe seddesed asiteth fddmltheregmdupont ai ni ng

catal yst. That | I N [ .addj tjon_paql ymerizi an

active hydr ogéﬁgégﬁ%ggn%@vﬁy %%leg% 5?’%}%@%&%&?%1@@%?&(1 V{Daf?c%/?esopf"b@g%ce of
an al kal L0 meabtmEnainas @l b garodiwal i - s S 10ib X IFU AL unf 8 adltk flnhy NBé a8 1thpyT}f OXi de
such as caustic EOt ash 15 oy caustic soda, alkali netal alcoholate such as

pot assi um et AyPEFEIoFOSRRi LR HEt3HeRES pkaFioneiherelinmktenth dowmt al
pot assi um or ggEE k1 8QULYMN 18" cRrFY oWt t@fe Lt UndiRrfyd et &Dimedf'e 4 NusS

produced crude pol yether contains an al kali metal catal yst in an ahount of
several hundpreduet obtadnedabyt sudiectimauddhed qeaatifn susnensdan cem be

effectively a b t ads t h r j,nvention.
Exanpl es of ?ﬁgggc?%gmﬁy%%%%gjégﬁbo% I nsgﬁﬁ- e g?‘fggkogl%&s‘ﬁem%é%? anol ,
et hanol , 18ut haate-émghelfhbdohnl she 26att hydeeecusg! yeDht 1i¢nm opy | canergl ool |
glycerin, sorbitol, peptaerythritql, nethyl glycoside and sugars, phenols
such as p_hen_?ﬂ’,S‘ﬁ?k??ﬁﬂéﬁgﬁsr&ﬁ_&’t&_o?phé’ﬁplt% ’éﬂf%‘rﬁ%é‘é‘wj&&“ s

et hyl enedi antnganabkid hhyh8ngsi 8Ma@esous SEPLELESR! 881 HErAP b N0l GHri ne.
Exanpl es of the al kyl ene oxi de include 30 ethyl ene oxi de and propyl ene

oxi de. |n ore¥ehapgadsepsting sdmpldaneousdy dudih Aadald-Iqudd cat al yst
cont ai ned i nsgﬁgﬁ%#gﬁ let}ﬁegh%#mt I}g_l?:)ér}t hesi zed hydrous magnesi um
nd of th ]

silicate conpo e present 1Tnvéntion is added to and m xed with the
crude poRQet her aslem exdhany=dbililtly aatdwelee amladikiadi métateral atnestsnd

removed to ofL 2} NognPYihLlCenPRhY CILPE - adio P uflof Ns ATRALOENE by €N

PH at the time of the treatment. When pH is 11 or higher,
ion exchange becomes difficult, thereby reducing
adsorptivity and when the reaction pH is 7 or lower, the alkali

25 metal 1s readily ion exchanged but adsorptivity lowers.
Therefore, the reaction must be carried out by adjusting pH
to 7 to 11, preferably 8 to 10.5. After ion exchange, the
content of the alkali metal is 0.1 wt% or less, preferably
0.08 wt% or less, more preferably 0.06 wt% or less. The salt

30 agqueous solution used is not particularly limited but
preferably an aqueous solution of a water-soluble metal salt,
more preferably Mg, Ca or Al compound, particularly
preferably a chloride, sulfate or nitrate. The ion exchange

treatment may be carried out by the following method, for



_changes according to the ambunt of the residual alkali netal catalyst, is
0.1 to 10 wt% preferably 0.5 to 5 wt% based 5 on the crude pol yether. As
for the treatnment conditions which do not differ fromthose of the

. conventional process, preferably, the treatnent tenperature is 70 to 150 C
and the treatnent tinme is 5 minutes to 28hours under agitation. For
adsorption, water_ may be added. In this case, it is 10 preferably added in
an anmount of®¥P®P18- 3 wt % based on the crude pol yet her. Before adsorption,

an antioxi dant ”ach%eQ%ﬂI\ﬂ'ﬂeﬂr kR el BEoEﬁH@%B%YﬁEBe&B =) ef‘é’ g the
deterioration. Although the alKali netal catal yst cont a| ned in e crude

pol yet her cawamtimmwmtamm1wid sepgraddon, 151m$1mgnwidm at
| east one of | rga It and o ci.d \such
as_phosphori cggec# %g&ﬁ?b%;@%tg.ad ?8 oé] odlr ogerlfu&ﬁrc’gpﬂ% 33%:%’(? Yoxal i ¢

acid i s asldegabet oseltbte atddtal osadt £be &dﬁobhehhnbe cahee cdntent of
neutralization reaction,_ and the adsorbent is general | y added after the end

20 of the neth® af3veriorlrkietnehalasapcifeadivesadedony 228 i@ - AF tabl e
amount of cansijt Dol B AS tReSidia daldd i adlbefﬂIEf nddhed

avail abl e purified polyether or dipropylene glycol used 1 n an
adsor ption tHRtsehiglmatter. t Hhen uthe pooytentr is28 Eﬂamrpaéenfheibnl | owi ng

exanpl es are ’péﬂwgdcggﬁokhﬁepggggiégﬁggguﬁ%‘iy. [ I I usbr at |tg%at he & sent

i nvention bu? areé rn no

BET specidi cisuﬁfaqeimbenaﬁdothmoauerage Rfolund! e:odlb@rm.toeyr em:rrfamured
by the follow ng, net hods. BET specific surface area neasuring nethod: 0.2 g

of the synt He¥P3LRys h%?%%%gﬂﬁgne%? uthe ‘F?’é%\?’étEBHJSHana§hﬁnaq“f?“&dsor bent

of the prese@smﬂysﬂtdfo@hwaeé@cgsmma wtd1 sa& baébﬁléslﬁﬂf‘?ﬁ i € 1Qfe €
vessel was reduced to 100 mm Torr or l ess to carry out deaeration at 105C

for 30 m nuteentemt ofhdd’ t.hSOSpe@rfNQa sinfthe mmmiqmdmﬁm anas
ressur 0 S ekt £ET PELRDARL L, F DRI Sikecr Sl RENTA GRS
usi ng thes LAE&l@rjrasallﬂnéfoacmagnésctatnt sliligata HisCloauwses bt & ri bution
measuring | rﬁtérgf nérnqglligz\;laBénelr?tCOAchc;[rddinPr %%ug%lso}? rExaréalf%rgct%r li'lde
Pol yet her g ay o
' diagram, a seplolite peak is observed at around 100°C or
higher. Although magnesium silicate is amorphous at 100°C
or below according to its X-ray diffraction diagram, the
20 specific surface area measured by the BET method increases,
from which it is assumed that crystal growth begins.
Therefore, the lon exchange treatment must be carried out
at a low temperature and re-emulsification 1s carried out
at room temperature to 60°C, preferably room temperature to
25 30°C,.

To clean the reactlon suspension with the aqueous
solution of the water-soluble metal salt for ion exchange
simultaneously with solid-liquid separation with a drum
filter, the water-soluble metal salt is used in an amount

30 of 0.1 to 0.5 mol/l, preferably 0.2 to 0.4 mol/l which is
15 to 30 times the welight of solid matter contained in a cake.
When the content of the water-soluble metal salt is low, ion

exchange cannot be carried out fully and when the content

is high, Cl1-, S0,* or NO;~ remains in the product as an impurity.



After 92 parts of glycerin and 8 parts of potassium hydroxide were fed to
an autocl ave and the inside of the 15 autoclave was substituted by
nitrogen, 3,050 parts of propyl ene oxide was supplied into the autoclave at
.100 to 120 Cto carry out a reaction at a maxi numreaction pressure of not
hi gher than 0.5 MPa. The content of KOH n the obtained crude pol yether was

2,400 ppm Ex le.1 (Synthesis tes An aqueous sol.ution of nagnesium
sul fate hav%ﬁbe afgglﬁ%gn{:ﬁgﬂg?ﬁﬁtﬁfelf’% s PEY é’r‘llsaqE‘l?éd'Usl%l‘m i G of

sul furic aciwaberlsglablenferdl 34100 ief 51ts 6B/ braFerdd1dnsagleic.
solution of  No. 3 water-glass containing 0. 7 nols/1 of NaZ20 and 2.1 nols/1

of Si 02 wer eI ep@R cBXCRIDIR 16f nRHt dAMGESH &F ttdepel-|iter stainl ess steel
reactor by a downtpke, Pipe ;g,c}il] r?g%o Mo} I pl | g%i) t he
reactor at flow rates lg;tﬂ% :l\?ac’?ﬁln?'J m ;‘a _E?ﬁ?ﬁ#ﬁéﬁ%ﬁ?%_@dﬁ#ﬁ%%ﬂyﬂ a
guanti t ats vewptinwaredeto agimoatel am unrespeiotadd/eait , idehgairatedliand dreiaai i on
continuously_at roomtenperature for 5 hours . T H of the obtained
slurry was & @F d:l"“_rﬁjsn‘]‘%'l wgyd}éﬁﬂ?%{]%e%frﬁﬁitg@e\/\ﬂfﬁiag%ﬁ HHER unnel
to forma cakge WéEjdrasetineaxel Qan?da\ﬁ'eﬁh 0@ 2AHHR0 i S Arild PRy 1fh TE@gpesi um
13 sulfate having a concentration of 0.3 nol/1 in an anmount 20 tines the

wei ght of so®+8. n@Ft 8PTe¥ndEVABE LR Whd chalibesdehydnatadnmiakeddd um t hr ough
o peTgecaniys\iad 1 boRsRUBRERIS L B 100y ATl Uy

wei ght of the s matter. T al ned cl eane I ed
to a contenttetmsnobffa2pbodndti antiepptiohaddlyl dhenteimerlsdrch drs arresitidd a

drier for. |aborat . W h i ed duct lyzed, it had
2PBEY spect 1YEER g PRLEOIMATE, $00TRM Em PG SERRBCIE HE SrDBd B AL tind an
average partagdandnngpteyeaiinto AMigHL v@sporabessdank .( MiBterldryi9lg, 1.

1H20. Its powder method X-ray diffraction diagram showed that it was

anor phous. (hHsBRPt PBngreundlprigdagsdfigd. TfolURA heAlihoumdd the a
Z00% T, beakeyeaBsangpbBiotrsy pugilahe e R ALAR MILE e | 1ol co
suppl i edl$ ntproflacbeahtaingdnby spray drying is superior in separation
and removal after adsorption. Therefore, spherical
particles of the synthesized hydrous magnesium silicate
compound obtained by spray drying are generally used. A
conventional filter may be used for separation after
20 adsorption. For example, a precoat layer such as a
diatomaceous earth precoat layer 1ls formed and filtered, or
a filter press i1s used for pressure filtration.
The synthesized hydrous magnesium silicate compound of
the present invention which is obtained by the above process
25 1is amorphous according to its powder method X-ray diffraction
diagram. The BET speclfic surface area of the compound
varies according to reaction conditions. When the reaction
pH is high, the BET value becomes small and when the reaction
PH is low, the BET value becomes large. The BET value 1s also
3_10 affected by temperature. That is, when the reaction
temperature is high or a thermal aging treatment is carried
out, the BET specific surface area can be increased to 600
m?’/g or more but the adsorptivity of an alkalil metal

deteriorates. Although the reason for this is unknown, it



.the liquid tenperature reached 902C, and further 1 g of the synthesized
adsorbent was added after 5 mnutes and stirred for 30 mnutes to carry out
an adsorption test . Right 20 after adsorption, the adsorbent was separated
. by suckion-filteration to obtain an al nost achromatic transparent |iquid.
The content of potassiumin the filtratel®as neasured by potenti al

difference tjtration . at roqm.yt erature. a,result,_ the content of K was
8.5 ppm 25 %iu%%sblf‘?%ﬁe‘ﬁ e@iaté)%@%oﬁ%§u8f%u§é§'r GBangs 9t Hhe s¥rthesiieda
200-nl beakefiyapéubemhgflegiium Bl iRlattlee corpRurddifatdfisadide Rderingi de of

the beaker was substituted by nitrogen, 1 g of ion exchange water was
suppl i ed i nt Bhepegh deirPWEREMS Hhod ?ﬁqaaar dehperatlee diaanamisbows, tha

further 3 0 of 130ahBepR¥ALNCSTRELANNUIEILA H%-AUUCHaGALE up 41 {LL LR, aNd

treated conpletely In e same nmanner as 1n e above sorp B|®1. As
a result,5t heonpourdtobHitheopassientn invehelibdnl haste BRESsPell PP surtldce
Exanple 2 ( synthesi e%t ), .The,cake whi_ch s ¢l eaned by ri,nsing with

wat er after ?% ae?%h'gﬂée Pn aH‘p?g'lpﬁﬁgeHP g 1R0% k%3 &'/80 C for 20

hours and ground WHé s§ntNEHIzel hiydrehsmd Fhos iR 143 tedcBRBBRNA G
eval uati on sanple. Wen the sanple was anal yzed, it had a BET specific

surface areat®® BEesapLgln¥eniiepnisnexdrenedy wmsafaHd am awvadsprhenticl e
di anet er of ) i e

met hod X-r ay&%?gﬁg%ﬁ %%ﬁﬁgﬁggﬁgﬁe%a%ﬁéfgg%s an%rﬂp %%128 In
adsor pti b0 tthe préssthee afi amswllpalbme sl -oestainihgdcatalygstpl erftedty i n
t he sanme manper the.adsorption st. 1 of EX l.e 1, the content of

pot assi um i n ?hegﬁ?l P?%{?S%aﬁg 6.59°b3ﬁ11n s %’_Yaﬁ%ii% %) exrdzing fin
adsor ption tgstiveshf@rogesl cuhipe@id el \an 81k ehdBxIBBNESmBSuhECin
adsorption test 2 of Exanple 1, the content of potassiumin the filtrate

was P o1 ppﬁ‘ezBrgﬁﬁﬁﬁPEf’rfvinEﬁéﬂﬁEﬂé metalmaentialning )Cat%kﬁlnﬁ)hr afome ,
sanple was p c e ﬁggigﬁ#n p
that the reaéc%&gfr)lfsl'uggs g}%ﬁt %e}snlggteag' |h anp egfﬁsa%o%‘gé%ga%gd
with an hjueouscawsticomodd, narali ume sal falecokoliaté shaares potdssium
exchange wat g h 18P 20punt 20 ti L‘l\%% wei_ght _aof sqcltidﬁrjrlatter cqnt ai ned
in the cake. %eﬂ ?ﬁe 36t 5P 3“‘55‘%%?‘? $1a I?‘)?z@d,m ah &P REILAT £ ¢
surface areametaZpofdgsiamNir aetaansodiiumh, Dot #niilek ife dECtABEOPARdEE! €

di aneter of 43 Pm and was congosed of %\/QO) 0,15 Si02 0 . 92H20. 30 Its
powder met hobRSEPE - di The ot PEPERFat SEBfedrPeAYether contains an

alkall metal catalyst in an amount of several hundreds to
20 several tens of thousand ppm. This catalyst can be
effectively adsorbed and removed by the adsorbent of the
present invention.
Examples of the active hydrogen compound include
alcohols such as methanol, éthanol, butanol, higher alcohols,
25 ethylene glycol, propylene glycol, glycerin, sorbitol,
pentaerythritol, methyl glycoside and sugars, phenols such
as phenol, alkylphenols and bisphenol A, and amines such as
ethylenedlamine, alkylethylenediamines, isopropanolamine
and ethanolamine. Examples of the alkylene oxide include
E_!O ethylene oxlide and propylene oxide.
In order to adsorb and remove the residual alkali metal
catalyst contained in the crude polyether, the synthesized
hydrous magnesium silicate compound of the present invention

1s added to and mixed with the crude polyether as an adsorbent



.was anor phous. ( adsorption test 1 ) Wen an adsorption test was carried
out conpletely in the sane manner as the adsorption test 1 of Exanple 1,
the content of potassiumin the filtrate was 24 . 5 15 ppm ( adsorption
.test 2 ) Wien an adsorption test was carried out conpletely in the sane
manner as the adsorptlon test 2 of Exanpt® 1, the content of potassiumin

the filtrate SE& agg Conparative ExarrpIeZ (oﬁynthems test) A cake
obt ai ned by #B hafd g]ef’ﬁel?eéé’?i%ﬁt?lduw A QIR e 1
with an aquegesi#0e80pyliiyeBnaL . MegRESAHuSY! bat ehwaadrs%r%@wts' fWr8dn th ion
exchange water to a concentration of 100 g/1 in terns of sol i'd content to

obtain 1 |itepapges ageprdingHics tbemmgunhsoﬁé@teeaeatldmax@lmm etk
under agitat ked_.apd,filtere t i

exchange vt SECRLPHENCESN001) Eb, TorHedl ! Brdelialan 0.5 ST g bdde
cont ai neds5i non h’eheak:eudeepeﬂrybshian:ed As foronhentrabitmentl cbh@ig/ibmnd

dried with a spray_drier for |aboratory use When powder nethod X-ray
diffraction ‘ﬁlég Brdodiat ﬁ&ér %rBH‘ FH sgpPEi tRe g%{ﬁfﬁ%ti%%mqaqqses

structure di hf&setaBlydi @98 APt %ﬂ@féﬂamia%ttdﬂago\ﬂ@a&n?\@@ t he

sanpl e was anal yzed, it had a BET specific surface area of
content of Otpgatmeaiintime mérmgaupamm|2eh9umseuedevfag9t@mamd vm

conposed of hs: 51 H a rption t 1 adsorption
test was car%fyg%)'ﬁﬁﬁﬂS %%Qe? ﬁ‘giyy%e % ee%sarrg rrgﬁtrilgr g‘ g'gor ption
test 1 010Expr@ferab1yhaddedt Entamfarpaﬁassoﬂnmﬂ tds\e3fw1t% rt&t:ﬁed\/&m Zhe 2

ppm ( adsor t| n te ﬁ’é% V\hen n ads &t:lo t est vvas carried out
conpletely i % Ra¥eharher % Fe RE1OR- t 2R 1antigxigant My P the

content of pebaﬁamaulﬂntﬂeeféﬂd@t;ﬂ)mtﬁeﬁ wrﬂre@a{mld%&ﬂ%ﬁums

test) An aqueous solution of magnesium sul fate 16 having a concentration
of 1.37 nols/1, arhhieaghk theudlbaldf mﬁyéio@nrt@rlw@tagoatﬁémeﬁgiax the

Concent 1o ol b ke SAaUAAS ARl MaeRogh i pnd SRLALS 258
m 5 of Watetnwastied,tat dehdt bae 6f amlinorgundel acedct Diobyanidaveidke
pipe, and thgafg%vned csag:)‘lglégllzl.%nasc suc%ugglﬁlﬁgsfﬂ%zgic acid, sulfuric acid,
sodium hydrogen pyrophosphate and oxalic acid is added before
the addition of the adsorbent to cause a neutralization
reaction, and the adsorbent is generally added after the end
20 of the neutralization reaction.
A specimen prepared by adding a sulitable amount of
caustic potash as the residual catalyst to a commercially
avallable purified polyether or dipropylene glycol may be

used in an adsorption test in place of the crude polyether.

25
Examples
The f_ollowing examples are provided for the purpose of
further lllustrating the present invention but are in no way
to be taken as limiting.
:_’;0 In Examples, the BET specific surface area and the

average particle diameter were measured by the following
methods.

BET specific surface area measuring method: 0.2 g of the

syntheslzed hydrous magnesium silicate compound as an



_the reactor at flowrates of 3.86 m/mn, 887 mM/mn and 18.93 mM/mn by a
quantitative punp under agitation, respectively, to carry out a reaction
continuously at room 10 tenperature for 5 hours . The pH of the obtai ned
.Slurry was 9.0. This slurry was dehydrated by sucking with a Nutsche to
form a cake which was then cleaned with Bh aqueous sol ution of calcium

chl oride having a concentration of 0.2 nol/1 in an anount 20 tines the

wei ght of soffECRReREOL Sheapregent invepsienkeas g dsadfehd ¢ Hikrigh

i on exchange % j i i‘;g% c lq | 0. Lines
t he wei ght o%ﬁ%]ﬂ%&sol |%éﬁnlfa‘tggoe€\n.€ﬂ'ﬁ1e ost@gi %%ggle\ggltﬁgg ggkgaaggﬂ?ﬁ%% ?En an
oven at 60C fess20ohcarsyanutgdeardation athad@beC fidd Foomirmborsat cyd use

to prepare ap_eval.,uation s le. 20 Waen th tai ned sagpl e was anal yzed,
it had a HET s%é?flf? CSPSeLﬁjT%rge) Sé’frgz Tt 64 /ggeac‘l\ﬁp%’éﬂgg‘ms Jte S H® WM %
and an aver agg ios BET fedhadeteingftHe NOVAZDUD Gy icBESEURIPTA (CHIESMR ©O.
oa ( M~ ) o. ~s' _Si02 1. OHR0 . Its powder nethod X-ray diffraction

di agram showef- t hhEd; t was amorphous. 25 ( adsorption'test 1) Wen an
adsorption tgst-4gs HaFEhedeOUl af@¥RIE Rl ur L id el MBS 35g t he
adsorption t anpte I, —the content ot _potassrumin the Yiltrate
was 1.2 ppmméasdsedpusdngt the RA)F9\Nedameradsidifintdatldeitcatasexingi ed out
30 conpletely_ip,the sane nner..as , t he adsorption test 2 of , the
content of p%?ﬁg%?g?ﬂ P%z?hggisitﬁpg‘tié'o\ﬁag‘e&s? r}@ﬁ}rﬁﬂ"ber% °E§1$§Qi§?#hesi s
test) Aniaqueeus selluti on of magnesi um sul fate having a concentration of
1.4 nmol s/1 and an aqueous solution of No. 3 water-glass containing 0.6

nmol /1 of Na20 and 1.7 nols/1 of SiCQz were prepared, 500 ml of water was fed
toa s 1-1itproghtNbASExahpll bEACHYacP A yitMY,ake pipe, and the above

solutions were supplied into the reactor at flowrates of 19 . 64 mM/mn
and 49 . 03 nl/m rAblen Rapartat pfegpyrprandendadi patiten ofr geytessium y, to

carry out a i continuously at roqm t.enperature for 5 hour The pH
S e 0 opbEfEbkLEe CpRber SRS s A LORAEIRS I (hd Yo dOHSE tndl'n
wth a Nusschatboelavenwascakubstiiittitedadyt atdguined Vo506 paresuepus

sol uti on of magnesi um sul fate havi n% a concentration of 0.3 nol/1 in an

amount 20 ti RESPYHERePEhteolasosigblaele tntshithen s tarkawe akel 1Q ¥@nove
sodi um t hrouglodf &%a315)80dCaaRch st 16k h al HakRuRMFEAGHE N s d i@ N
-anmpunt 20 tines the weight of the solid matter. The obtai ned cl eaned cake
was re-enul spfinat hbgherdiivamOr §tNRm. ofThEpgogtentof BPHslothewbthained er
and dried w s per far | ratory use. 20 Wien the obtained dried
product was %Eg je/zééﬂfa?f’ﬁgdwg%B%ﬁ?%e I'T1'c surface area of 318 nk/g, a Na
content 26 0.05 wt % and an average particle dianeter of 46 pm and was
conposed ofv\él\/g%g. 3&' SIOz 1. 4H20. Its powder nmethod X-ray diffraction
di agram sho #MHaP it was amorphous. 25 ( adsorption test 1) Wen an
adsorption tesyntAsses’ tb8¢)0nh GRRIRloRlsesb vt iidie s diRYIAim SsulfiRte

adsorption test 1 of Exanple 1, the content of potassiumin the filtrate
was 9.2 ppmhaving a concentration of 1.3 mols/l, an aqueous solution

of sulfuric acid having a concentration of 1.3 mols/l and
25 an aqueous solution of No. 3 water-glass containing 0.7 mols/1
of Na,0 and 2.1 mols/1l of SiO, were prepared, 500 ml of water
was fed to a 1l-liter stainless steel reactor by a downtake
plpe, and the above solutions were supplied into the reactor
at flow rates of 5.5 ml/min, 4.5 ml/min and 21.3 ml/min by
30 a quantitative pump under agitation, respectively, to carry
out a reaction continuously at room temperature for 5 hours.
The pH of the obtained slurry was 8.9. This slurry was
dehydrated by sucking with a Nutsche funnel to form a cake

which was then cleaned with an aqueous solution of magnesium



{ adsorption test 2 ) Wen an adsorption test was carried out 30 conpletely
I n the sane nmanner as the adsorption test 2 of Exanple 1, the content of

- potassiumin the filtrate was 0.3 ppm Exanple 5 18 ( synthesis test )

. The cake which was ion exchanged and cl eaned by rinsing with water in
Exanple 4 was dried in an oven at 60 C fb¥ 20 hours and ground with a
hamer nilll foy Iaboratorg use to prepare an eval uation sanple. Wen the

sanpl e was SSRMERYS RAVIRG A FORASEE R QT io0f Qursr Bed/4r &8 ¥R aﬂ!‘?‘lurh'?/%? a Na

content of Otﬁﬁeyvt%anﬁeﬁghevsfagemartna%lterdb%tt%ta%e@ ﬁﬁﬂa
conposed of (M0)o. 31" Si 021. 3H20. Its powder nethod X-ray fractlon

di agr am shovsl tchzemovenaodanmr bivoeggh 11001 MQ and sinsed)wiNleniem

adeor pti on 1 Sun4Rle HERE LY FRERAE 006 dnkd IRRRTGRERE 8 deia o

was 1. 4 ppmmattedsoryie osbttaaﬂte& ¢lééwed acaRdswapt iren etk 1Waedc alo’ iaed out
15 conpletely in the sanme manner as the adsorptlon test 2 of Exag;l e the

content of poPRERRERAFHORNRE 149Q Htle 1Rateams of e Leonphiex jand
20 (Synt he3|§igﬁsg)sﬁr5?rragg_gg,l fgrsgggbea%gypql%gar ed conpletely in the

sanme manner as in e 5 except that the reaction slurry synthesized in
Exanpl e 5 was not Wrmnet@@aci@pb@ldvxpmdaqtaqaeoasaémzem od-tohadagn®ETUM

sul fate and n nex ter .0 an s, 25

t he wei ght o '&%g S&%%&%O JS i t"hZ%Caﬁe.avﬁ%lﬁg?ﬂg %ﬁom Qeé mai_s%

anal yzedioi taﬂnadam aﬁrmmértiemfmeteﬂ of £28 % wad\aoupdsud of
1.5 wt % and an average article dianeter of 14 um and was %ég)%%ed of (I\/gO)

0,28 S102 9% (AP0 S1Paitiet Hifkt hdd HRPUGEHMETRAS K oRaY|

that it 30 \/\@ﬁagf@ﬁ.pgggﬁed( tRES0HRt LkAR W&Srphougen an adsorption test was
carried out conpletely in the sane manner aS the adsorption test 1 of

"Exanpl e 1, thedgenpbhenotepdt 43sil@m gnofhe Cirudeapelyethes: Masprfied tikd
a 200-ml beaker and heated on a hot plate under agitation

15 while the inside of the beaker was substituted by nitrogen,
1l g of ion exchange water was suppllied into the beaker when
the liquid temperature reached 90x2°C, and further 1 g of
the synthesized adsorbent was added after 5 minutes and
stirred for 30 minutes to carry out an adsorption test. Right

20 after adsorption, the adsorbent was separated by
suckion-filteration to obtain an almost achromatic
transparent liquid. The content of potassiumin the filtrate
was measured by potential difference titration at room
temperature. As a result, the content of K was 8.5 ppm.

25 (adsorption test 2) 100 g of a crude polyether was fed to
a 200-ml beaker and heated on a hot plate under agitation
while the ihside of the beaker was substituted by nitrogen,
1l g of ion exchange water was supplied into the beaker when
the liquid temperature reached 90+2°C, and further 3 g of

30 the synthesized adsorbent was added after 5 minutes and
treated completely in the same manner as in the above
adsorption test 1. As a result, the content of potassium in

the filtrate was 0.2 ppm.



{ adsorption test 2 ) When an adsorption test was carried out conpletely in
the sanme manner as the adsorption test 2 of Exanple 1, the content of
“potassiumin the filtrate was 1.6 ppm 5 Conpar ative Exanple 4 (synthesis
.test) A conparative sanple was prepared conpletely in the same manner as in
Exanpl e 5 except that the reaction slurrl4synthesized in Exanple 5 was not
ion 10 exchﬁﬁ]ﬁg inth an aqueous solution of magnesium sul fate and was

cl eaned wit ﬁc%ange water in an anount 50 tines the weight of solid
matter cont a; Qyﬁtheswet@@k)e Tﬁ@hea@%&e@mesweﬁeaﬂehyzf%mélﬁe%iauﬁET
specific surface area of 235 n2/g, a Na content of 1.04 Wt % and an aver age
particle 15 Wabeetafter ionexchengesinoipuseleol Wagoiyiel 25 H10wven .
2H20. Its poyde t C Lam_s ty t S

anor phous. (g\gdé%?gt ?g% ti(gsﬁ&fg% ahgnbg:%%a se%lp |onr}’t%\e4@fextwar}@' ciarr:/%d out
conpl et el ¥ i habbeatany uaanmo psepbeeadaoemallmaﬁjmﬁ slamﬁle'&o Bhesplthel, the

content of potassiumin th adsor on t est 2 )
When an adso?%‘f'?f)ﬁ Yaga Y’é‘é :Efde}b%lﬁ ﬁﬂge{gﬁ jnct%’rer AR AL as
the adsorptipg1tg3ig 2 epraE>e%imJeqxtl,oﬁ he. PRI lar RPTATYAYE ighrdtile
filtrate was 1.5 25 ppm Exanple 6 ( synthesis test ) A m Xed solution of O

. 23 liter oﬂielneﬁqne@ﬁslid;mar&\ was eypesadnoful(Mg0d chavBhg2 al . 0H,0.
trat | f
el num su Tif P Pude R ndBaga orew it Hoblof PurgCRtal 1 |

exchangelwateasaardoaphaqueous solution of No. 3 water-glass containing 0.37

nol / 1 of NaZ? gnd 1.?1_1 nol s/ 1 of _Si 02 were re ared, 500 nl of water was
fed to a 1-|F22FOEPEIAPLRS e Whe?oa?e’f!ﬁﬁ' 'g’sp%t(?(ﬁ%’t‘@&ecﬁﬁ%ed%the

above sol utigsspretelgUpAl kA bAME MAANERAGEORNY adsdWptalds stld M/ nin
and 10.7 mM/mn b gquantitative punp under agitation, respectively, to

carry out a ?Eﬁ'@?ienl cohe Menkant &f posassivanpar sharflibrateas 9.9 The

pH of the ob% ned slurry was 9.1. This slurry was dehydrated by sucking

with a Nutsc to forma cake which was then cl eaned with an aqueous

sol uti on156f (ragaespumbnhtest daz) h\mdmgnaadem:@rttl.bm testokad.Garmiéd out an

anount 20tirrespnﬁ_ﬁ£e f solid matter %]&lned 10 .in the cake so as
BhPO¥g nlE

to renove sodPH CeRBASNGANERE FHS BAFPERH W ity R er in

an anmount 20pkafBlet Ne W84 HYntdnt bF pollad sTRind eh. tRBer ODERLPEv&4 P 1ed
cake was re-enulsified to a concentration of 200 g/1 in terns of solid

matter and dPPBd with a spray drier for |aboratory use. 15 Wen the

obtai ned dri ed product was analyzed) it had a HET specific surface area of
257 ne/g, a Na content of 0.07 w % and an average particle dianeter of 44
hum and 2@s Compasetiivé ENgfpdez4 (A1z03)0.0z4' Si Oz1.2H20. Its powder

et hod X-ray(synthesis test) A comparative sample was prepared

completely in the same manner as in Example 1 except that
the reaction slurry syn.thesized in Example 1 was not ion
exchanged with an aqueous solution of magnesium sulfate and

25 cleaned with ion exchange water in an amount 20 times the
welght of solid matter contained in the cake. When the
obtained sample was analyzed, it had a BET specific surface
area of 92 m?/g, a Ne content of 2.0 wt% and an average particle
diameter of 43 pm and was composed of (Mg0),.15°Si0,°0.92H0.

30 Its powder method X-ray diffraction diagram showed that it
was amorphous.
(adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of

Example 1, the content of potassium in the filtrate was 24.5



diffraction diagram showed that it was anorphous. 20 ( adsorption test 1)
When an adsorption test was carried out conpletely in the same manner as
“the adsorption test 1 of Exanple 1, the content of potassiumin the
.filtrate was 8.9 ppm ( adsorption test 2 ) When an adsorption test was
carried out 25 conpletely in the sane nebher as the adsorption test 2 of
Exanple 1, the content of potassiumin the filtrate was 0.3 ppm

Conpar ative B®mple 5 30 (Synthesis test) An aqueous sol ution of magnesium
sul fate havi pgagosppeentfaét oY) Giheh AnMRESHEPtABNAPHERUSaS Ukt M Yut |
sul furic acid having a concentration of 1.7 nols/1 and an aqueous sol ution
of No. 3 wat eomphetetpnini thagsemg mahnerofsNzhe ads¢orptien d/estof2 Sy

feact or by cEEAMRraKe b Eolltent be BB aSabh Epreht S PAEES W R A Eact o

at flow ratespmf 1.57 mM/mn, 84 mM/mn and 23.37 mM/mn by a quantitative
punp under agitation, respectively, to carry 5 out a reaction continuously
for 5 hours. The pH of the obtained slurry was 8.5. This slurry was

dehydr at ed byompakatovdl ERamphdt 9che to form a cake which was then cl eaned
wi th an aqueous sol ution of hagnesium sul fate having a concentration of 0.3
mol /1 in an &epakhesdst tass)t Recalipghbtadnet ¥ ilommxchangimaitiel in the
cake so as t ' [ c nd rinsed wth ion
exchange. vatpeFERdf SRAERT bRRHAE.A0 THORARBAA"Y, Wt o s e
obt ai nedlel| esokdttakeofiamagdnesdunn salfatenwals GG el sAF fe@l val i di gy ound
with a hanmmer mlll for Iaborator& use tq 15 grepare an_ eval uation sanpl e.

When the obt S¥FRANASWAFSE S8R C nEratl Do 104,94 LipEeraiseef sl f ace

area of 485 g8hflent toBeALAM 19fed O Ak TaARG. ANTIRVE LAY rRATAL Hea il @met er
of 13 pm and was conposed of (M0) p.p43" 510 0 . 6H20. I'ts powder nethod
X-ray diffra@ti bA0UFafern?shewed under agrbakdonansuskeds and £idsqnadn
test 1) W ! 0N ryd QU (¢ int

manner A o e Ca D NokaRlel et Bh e R forf batfleriRaTE Lp'dh T, |
the filtlate20asinds Sthppwmweldh{ afiswptd oratttest cbntaMresd am areorqakieon t est

i ed out Ly.in th d t t 2 of
Exampi e 1 ( THeBORPARESaY thce raar FraEhan rof 130 cofhond difod e °
Colrr]pa{ ative £x¢piay dridy Hdielaboratbry isaqUeRHsn SPowdéP M hdB AN ¢ M
sultate

diffraction measurement was made on the obtained sample, a
seplolite structure diffraction diagram was obtained though
20 i1t was weak. When the sample was analyzed, it had a BET
specific surface area of 580 mz/g, a Na content of 0.02 wt%
and an average particle diameter of 49 pm and was composed
of (Mg0)o.16°S10,°0.5H,0,.
(adsorption test 1) When an adsorption test was carried out
25 completely in the same manner as the adsorption test 1 of
Example 1, the content of potassium in the filtrate was 27.2
ppm.
(adsorption test 2) When an adsorption test was carried out
completely in the same manner as the adsorption test 2 of
30 Example 1, the content of potassium in the filtrate was 5.8
ppm.

Example 3

(synthesis test) An aqueous solution of magnesium sulfate



_having a concentration of 1.3 nols/1, an aqueous solution of caustic soda
havi ng a concentration of 3.5 nols/1 and an aqueous sol ution of No.3
-water-glass containing 0.7 nol/1 22 of Na20 and 2.2 nols/1 of 5102 were

. prepared, 500 mM of water was fed to a 1-liter stainless steel reactor by a
downt ake pi pe, and the above sol utions vJefre fed to the reactor at flow
rates of 17.3 n{/mn, 12.2 mM/mn and 8 m/mn by a5 quantitative punp
under agi tatkﬂ%‘f?'nfie%[fé?ﬁq%‘ﬁ/atjt%nc%ﬁrly %t’“%?‘sr/é'a-cﬁrbﬁ%ﬂq%&@&élt}%r 5

hours. The pbk Q{'&zdf‘tﬁ‘ct@éﬁié‘%ﬁé WAYLVES Lohcellisats]dl foE Was ﬁ%{?&%‘ﬁt ed by

sucking with a Nutsche to forma cake which was then cleaned W t
aqueous sol mm@)rﬁfbﬁqmgﬁés‘ﬁqh\ltmbﬂ&% NeavBripten Ogtans ernntainim e .6.63

mol /1 in an ﬁ\g}_) f _so tter _contai the
cake so as to rerm?/%q!s%z% Er oughgméégegghgngé%ﬂa AR ‘tﬁ-’q
exchange Swatef watemn muﬁédaﬂa td rmesliter waighileds tdteshlidhdisd &y aThe
obt ai ned cl eaned cake was dried in an oven at 60C for 20 15 hours and

ground with SO¥RLHEP RiPe.faRd| §B8raPeve §edutdopscpere sup®ldiedadinge
sanpl e. V\Vlentﬂ@eré’%@bﬁeétdﬂsﬁ PEQQHCBfV‘@SBQ” Wﬁx‘iﬂ 'gl, 8213 nBRT g3REC fi C

surface area of 100 nk/g, a content of 0.06 w % arid an average particle
di aneter of ®. %mh&%sbzoﬂpqueuté\fca(cwe) pug®5ummla:g1ta2ﬁ.drt,s powder

met hod X—ray gram showed t hat nor phous. adsor ption
Test 1) wnereoneabEbeEd, oh SN HVER Ao tiny Sor TP Y, 4, 35 0
manner akot heemplsﬁamr@ne&:esa hbus .Exampl pHloft tite (G £IHe dfsAM RS M i N
the filtrate was 14 %P!@Vgﬁ( adsorption test 2 When an adsorption

I

test was carti®d (ﬂhistcﬁﬂd* § Wehydratfd hwhfuc QH@-%S”OWWS&K‘% est 2

of Exanple lgo teientea wﬁicw@é%@rﬂ eﬂewsdfwiﬁﬂ ahCad@éods 4 AR o0
Conpar ative Exanple 7 A commercially available adsorbent A was used as a

conpar at i ve efrgatcliupeghlorige hatwelng cal cancentrat BRT ahdbiF mplsily flace
area of 172 %/élnoﬁnyaz&%rﬂg ﬂ{e Jt«.'ea.l.d'ﬁt(%)of ?s%lid matter contained in

15 the cake to remove sodium through l1on exchange and then rinsed
with lon exchange water in an amount 20 times the welght of
the solid matter. The obtained cleaned cake was dried in
an oven at 60°C for 20 hours and ground with a hammer mill
for laboratory use to prepare an evaluation sample.

20 When the obtained sample was analyzed, it had a BET
specific surface area of 104 m2/g, a Na content of 0.01 wt%
and an average particle diameter of 17 pm and was composed
of (Ca0)o.03(Mg0)y.13°S10,°1.0H;0. Its powder method X-ray
diffraction diagram showed that it was amorphous.

25 (adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of
Example 1, the content of potassium in the filtrate was 1.2
ppm.

(adsorption test 2) When an adsorption test was carried out

30 completely in the same manner as the adsorption test 2 of

Example 1, the content of potassium in the filtrate was 0.2
ppm.

Example 4



.and an average particle dianmeter of 42 um and was conposed of

(My0) 0, 2~SI Oz1. 1H20. ( adsorption test 1 ) Wien an adsorption test was
.carried out conpletely in the same manner as the adsorption test 1 of 5

. Exanple 1, the content of potassiumin the filtrate was 26.0 ppm (
adsorption test 2 ) Wien an adsorption tkkt was carried out conpletely in
the same manper as the ads%)vgption test 2 of Exanple 1, the content of

potassiumin TYI%FIF‘F?'{L? ateshashD. 8I46°BENT OeBipararty Bagrefmire sudfate
conmer ci al | yoayphd ablbenadaiiellonBores, HSRA S5 AnGOAR AU s %g;g;&ﬁonWen

It was analyzed, 1t had a BET 15 specific surface area 568 a Na
content of 0RDINo 98 avidten-alasageopsaindihg @i.&neody/ looflMapth and Wag

conposed of . Sk 2 H dsoryid on test When an. gdsor ption
test was carnﬁJi’\%%) gu‘?fc% g’tegrlsey%’%ne;{%% s’ar@ dnérﬁheo&sé"sa]tt%ewe?fs iatd’natest 1
of 20 Exaspl B-1itéhestciribeds aftgull aeicdtod byt heddivhtaRé 1FS, Ihd dam  (
adsor ption testvégq \When an adsorgtion test was carried out conpletely in

the same nmarfR? T Laps MsmeofupRdted Wrtedpreagtomat dokne mates
pot assi um i no# he fdd hidhenVasa k& b ﬁﬁlpﬂ%d@ répaﬁahtxeaﬁwmlﬂn%ﬁ%gewen

commercially avail abl e adsorbent C was used ‘as a4 conparative sa
it was anal ya@ttatiomadrespestivedpecitbi casyyf atd & emacfti®d? n2/g, a Na

content of 0.4 9 vera rticl a er._of 51.~Zm._an S
conposed of ?o%@#{gggﬁ% %g%&QST:B%ﬁ?auF%( ggﬁg%mqrogn' t B9f %)0%% an
adsorptibm testatesdcelurey wds 600pl etiRly $Duthg wasedeRpaeatad bRe
adsorption test. 1 of e 1, the content of potassiumin the

24 EX |
filtrate wasS@ekdng pith %HES%EP‘POE%%%?‘“? Faltgerhdfh ¥R themn e leaned\as

carried out wppRl £helfubdul hgoiﬁﬁoﬂaeﬁefnaﬁfﬁel h.%mag%qrtﬁttifg'ﬁftvg.g{% Zof 5

Example 1, the content of potassiumin the filtrate was

concentration of 0.3 mol/l in an amount 20 times the weight
of solid matter contained in the cake to remove sodium through

15 ion exchange and rinsed with ion exchange water in an amount
20 times the weight of the solid matter. The obtained cleaned
cake was re-emulsified to a concentration of 200 g/1 in terms
of solid matter and dried with a spray drier for laboratory
use.

20 When the obtained dried product was analyzed, it had
a BET speclfic surface area of 318 mz/g, a Na content of 0.05
wt¥ and an average particle diameter of 46 pm and was composed
of (Mg0)¢.31°S10,°1.4H,0. Its powdermethodX-ray diffraction
diagram showed that it was amorphous.

25 (adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of
Example 1, the content of potassium in the filtrate was 9.2
ppm.

(adsorption test 2) When an adsorption test was carried out

3_30 completely in the same manner as the adsorption test 2 of

Example 1, the content of potassium in the filtrate was 0.3

ppm.

Example 5



_Effect of the Invention According to the present invention, a catalyst
~which 10 remains in a crude pol yet her produced by using an al kal i ne

. conpound as a catal yst can be renoved efficiently and economically and the
. anount of an adsorbent can be reduced. In the current situation on

envi ronnent al influences, all possible ebnonical effects such as a
reduction in enerﬁ% 15 consunBtion, a_solution to a waste disposal plant

probl em and {FERFRRRIELEHY BREVFRHER Wiy ChniaR diqfy e xabangedarg clpaned
purified polyptheisingarLeh Wdtet hen afieahiPELt 4 Qfad NEr AU ESEDMad AN 14N can

be suitably used as a raw material for foaned pol yurethanes, resins,
surfactants &HoC femabiroirognd groumt miNd a hanmooddd for laborfatony a

crude pol yet , + &0, | sl.pg_go ' r pol yet her . obt ai ned b

cadi tion 5 porenes BPebakRTahr B AThoRHel. Katiiel Ry e ShBo s AR Hosn

al kyl ene ®xiaeaTpzpdynit iltad ke BETeSpred fafc durdadcd) areRt alf- contma? g NG basic
catal yst to an adsorbent conprising a synthesized hydrous nagnesi um

silicate compdUfRPIPREPER i4F i} 9hd A [ARALRPST SRR e ddlameter of ( 5 )
in order to 1§ ERUKE Wi AHdded®iR!( f.ent. sqb tbe?’?fr\%g)eyﬂ 3b%ga%r1; (1)

it is represented by the foll'owmng formila T: (caé)x“

(A1203) Z' S10retlhpd X-va¥rdififxacylon dddgmagaishomed Hhaftolitowiasy ranges: x
<Y, 2 <Y Sherdneud. 1l 0.06 Sy S0.6, 0SzS0.115and 0.1 SmS 1.5,
(2) it is annr%%ous'according to the analysis of its powder nethod X-ray

diffraction thdgorptién3test NasaNhBnlanpedsbirptiohf Best ar£e Arbd @00
n2/g,( 4 )ithasap alkali netal content of O .1wt%or |ess , and20
(5)ithasan aSPRLRLALY (1R ERGi SABEMBRNST: §Ssdhgnrdsorpidoy, desds k¥ @f

purifying a gxas1801 yailielcdteNtdo?dpbeaskaui in ¥HE LI Deidkd iea g%' al

of the synthesized hydrous nagnesiumsSilicate conpound, X, Yy, z an
satisfy the PBmfollowing ranges: x <y, z <y, 0 Sx ~0.05 0.12 ~y ~

0.25, 0 Sz (agsgép@fgnot&sé ﬂ' ﬁhjenSan adsorption test was carried out

15 completely in the same manner as the adsorption test 2 of
Example 1, the content of potassium in the filtrate was 0.2
ppm.

Comparative Example 3

20 (Synthesis test) A comparative sample was prepared
completely in the same manner és in Example 5 except that
the reaction slurry synthesized in Example 5 was not ion
exchanged with an aqueous solution of magnesium sulfate and
was cleaned with ion exchange water in an amount 20 times

25 the weight of solid matter contained in the cake. When the
sample was analyzed, 1t had a BET specific surface area of
228 mz/g, a Na content of 1.5 wt% and an average particle
diameter of 14 pm and was composed of (Mg0)g.28°S10,°1.2H,0.
Its powder method X-ray diffraction diagram showed that it

30 was amorphous.
(adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of
Example 1, the content of potassium in the filtrate was 15.2
ppm.



_3. The process for purifying a crude polyether according 30 to claiml1,
~Wwherein the synthesized hydrous magnesium silicate conpound has a BET
.specific surface area of 150 to 350 n2/g. 4. The process for purifying a

. trude pol yet her according r 26 to claiml, wherein the synthesized
hydrous nmagnesi um silicate conpound has ¥h al kali nmetal content of 0.08 wt%
or less. 55, The ﬁrocess for )gurifyi ng a crude pol yether according to

claim1, whetR¢POFREIRYNteRE|i 2L NaIABLEARAGREIPONTEEFLI €S CHTRRUMIthas an

average partésmglétaipt €h PheSshfleHlatibrl8s6 thEhad¥ o385 H Yedtiid fod No
crude pol yether according to claim1, wherein the synthesize ehydrous
magnesi um siF¥ampke chnjdim¢aondegiit fnpatpgsiancinnghe fibteratelwdd a.6
magnesi um salt W th a sodiumsilicate and contacting the obtai ned magnesi um
silicate to aqueous solution of at |east 15 one salt selected fromthe
group congi sting of a water-soluble nmagnesium salt, water-soluble al um num
salt and water-sol ugge calciumsalt. 7. An adsorbent conprising a

synt hesi zed $SBPRITRTS¥C BEABBLEnf'si | i cate compound which satisfies the

fol | ow - e fol | ow
Formul a - (Cob) Ehent) v f M 2BsS JRps iy el Sanbier Wil Hrebhedl O atisry

the foll owi neemRhegbely2inytheysame<mgnners5ag $n0Exan®les 55 exc@p® Ghat 5 z S

0.1 and 0.1 LE i rehous accor.di to the analysis of
its powder n@?%o%%(g?jé?/gdlg”"fg%t F%ﬁ%g}gsgf %#1 i?‘ %‘aﬂp asso FBEPEpeic
surface B0 esexthdfed ov L) ar?/agueds( 4plutibasofmagkasiufehdl fLeatad of

0.1 wt%or |ess, and ég) It. has an average particle dianmeter of 2 to 60 pm
8. The adsor'b®htCated iﬂgtPoiEPaﬁﬁFl??n eMatRT A0 R PHoRMta 50 Jrimese

synt hesi zed #wélrRiSgHRAE FoANS inaltddre con2 416 eHNEheXcake . Z WHKh Brat i sfy
})h85f glnljmgl Eggagi]gevzégxa:afizezdf Zt’: ]:?adsai( BETOIS%SéciOfilcz eryfa~ceO.a21'.'5e,a %fs ‘T
235 mz/g, a Na content of 1.04 wt% and an average particle
15 diameter of 13 pm and was composed of (MgO)g.25°S10,°1.2H,0.
Its powder method X-ray diffraction diagram showed that it
was amorphous.
(adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of
20 Example 1, the content of potassium in the filtrate was 14.8
ppm.
(adsorption test 2) When an adsorption test was carried out
completely in the same manner as the adsorption test 2 of
Example 1, the content of potassium in the filtrate was 1.5

25 ppm.

Example 6

(synthesis test) A mixed solution of 0.23 liter of an aqueous

solution of magnesium sulfate having a concentration of 1.3
30 mols/l, 0.03 liter of an aqueous solution of aluminum sulfate

having a concentration of 1.0 mol/l and 0.74 liter of ion

exchange water and an aqueous solution of No. 3 water-glass

containing 0.37 mol/l of Na,O and 1.11 mols/1l of Si0O, were

prepared, 500 ml of water was fed toa l1-1liter stainless steel



.5 9. The adsorbent according to claim7, wherein the synthesized hydrous
.magnesium silicate conpound has a BET specific surface area of 150 to 350
-m2/g. 10. The adsorbent according to claim7, wherein the 10 synthesized

- hydr ous magnesi um silicate conmpound has an alkali netal content of 0.08 wt %
or less. 11. The adsorbent according to ¢%aim 7, wherein the synthesized
hydr ous magnesi u |cat§8 nggund has an 15 average particle dianmeter of

5 to 40 pm 14%2° Jé #sBr EoPdPRg BRIt EP O SRHYE LIRS NBEDesi zed
hydr ous mgn@@p?ﬂi@&'iﬁ@éetﬁén@é)&élﬁiotsaﬁbffé@ef’a@é/s CONtEASLd R AfLA us
solution of at |least one salt 20 selected fromthe group consisting of a
wat er - sol ubl ¥0 pAghéénim B 8, qwansitediye ®umpuninden sitaicdomat er - sol ubl e
cal cium salt

CAS9. AL{ % A /%@% R RSk Ao9R5EY S P AP RRD. AP R AR, AR ™M A

9 A&9. ALY AlPerBsrakitd f£or /A hours AR ph| OP. tke obtalnedAslurry was

2} cal cal cal CBJ ba) CHTES A0 DL e A v B Suckiig Sl Whesens % ¢
PTLS oo Marbcaesiagiasyas o plsshacol s bt )
=1 | 1 & " #$D[ SHoRaaness um\ehiony.dex hpvdnigd azppolealtaatdain aifc 4 .cajresl Aa] ca] ¢
a] ca] ca] ca] c 5@%%@%€%@%ﬁg&§ al;!l'?é”‘]v?é:l].gcl'ﬁ! L e o e e | o

, 01P4RA[ 4
 B<. << vlm bqn(mmlaka |slec alsc abcnéme};ea&caj.amlinm}xﬁgw] Ton catdica] galdrmn U] caj

e L G .

a] ca] cal] ca]¢aliral saviaanaethbeal conbcabeatheal eabhhahcahkel wakcal cal ca] caj
ca] ca] ca] ca] ca] ca] ca KLLL7MVIOSOvQOYP\ PePP( G QQQOR

SSASSSS$T] TTER temelgsihef e @ @??eatﬂféa}eam%é!]o@awbaﬂ]rcae]rmLQﬁaEiQﬂa!]d:’\a] ca

_ ]UC?/]V\C/([E‘WW%’E?\ éﬁl%a] %%]tﬁalacgkggk} xsg'h%h:j %"ﬁa %] %tcoﬂ c‘bﬁ%’a] cal ca]

ca] ca] cal®a] ca] ca]wWregre o o | atat] ot e ] dred eodh | prad dued te adesh | ared ed e cid aeddb @] ca]
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& ()-1DOf)#10% ™ & () -y@g 109 & ()-f9$" 10% & () - IKLMO{\ =f f
109& () -3 oo/(@}(r)thq@is test) An aqueous solution of magnesium sulfate

having a concentration of 1.3 mols/l, an aqueous solution
of sulfuric acild having a concentration of 1.7 mols/l and
an aqueous solution of No.3 water-glass containing 0.7 mol/Ll

of Na,0 and 2.2 mols/1 of Si0, were prepared, 500 ml of water
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3% 69" 10%& J;a%%(@f 1bo&7 (M1 40én108g4( Nl/mdn sgrd 2F.13§, ml/min by a

TR T g T [ neme e
10% " & ()5z ®d0% & ¢action continuously for 5 hours. The pH of the

obtained slurry was 8.5. This slurry was dehydrated by
sucking with a Nutsche to form a cake which was then cleaned
with an aqueous solution of magnesium sulfate having a
concentration of 0.3 mol/l in an amount 20 times the weight

10 of solid matter contained in the cake so as to remove sodium
through ion exchange and rinsed with ion exchange water in
an amount 20 times the weight of the solid matter. The
obtained cleaned cake was dried in an oven at 60°C for 20
hours and ground with a hammer mill for laboratory use to

15 prepare an evaluation sample. When the obtained dried
product was analyzed, it had a BET specific surface area of
485 mz/g, a Na content of 0.01 wt%¥ and an average particle
diameter of 13 pm and was composed of (MgO)g.043°S10,°0.6H,0.
Its powder method X-ray diffraction diagram showed that it

20 was amorphous.
(adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of
Example 1, the content of potassium in the filtrate was 20.5
ppm.

25 (adsorption test 2) When an adsorption test was carried out
completely in the same manner as the adsorption test 2 of

Example 1, the content of potassium in the filtrate was 4.3

pPpm.

30 Comparative Example 6
(synthesis test) An aqueous solution of magnesium sulfate
having a concentration of 1.3 mols/l, an agqueous solution
of caustic soda having a concentration of 3.5 mols/l and an

aqueous solution of No.3 water-glass containing 0.7 mol/l
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obtained cleaned cake was dried in an oven at 60°C for 20

15 hours and ground with a hammer mill for laboratory use to
prepare an evaluation sample. When the obtained dried
product was analyzed, 1t had a BET specific surface area of
100 mz/g, a Na content of 0.06 wt%¥ and an average particle
dlameter of 20 pm and was composed of (Mg0),.s3°S10,°1.6H20.

20 Its powder method X-ray diffraction diagram showed that it
was amorphous.
(adsorption test 1) When an adsorption test was carried out
completely in the same manner as the adsorption test 1 of
Example 1, the content of potassium in the filtrate was 14.5

25 ppm.
(adsorption test 2) When an adsorption test was carried out
completely in the same manner as the adsorption test 2 of
Example 1, the content of potassium in the filtrate was 1.4
ppm.

30
Comparative Example 7

' A commercially avallable adsorbent A was used as a

comparative sample. When it was analyzed, it had a BET

specific surface area of 172 m?/g, a Na content of 1.6 wt%
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10 10 Example 1, the content of potassium in the filtrate was 2.8

10 ppm.

Comparative Exémple 8
A commercially avallable adsorbent B was used as a

comparative sample. When 1t was analyzed, it had a BET
15 specific surface area of 568 mz/g, a Na content of 0.08 wt#%

and an average particle diameter of 10 pm and was composed

of (Mg0)o.61°S10,°0.85H,0.

(adsorption test 1) When an adsorption test was carried out

completely in the same manner as the adsorption test 1 of
20 Example 1, the content of potassium in the filtrate was 33.0

ppm. _

(adsorption test 2) When an adsorption test was carried out

" completely in the same manner as the adsorption test 2 of

Example 1, the content of potassium in the filtrate was 10.1

25 ppm.

Comparative Example 9
A commercilally avallable adsorbent C was used as a
comparative sample. When 1t was analyzed, it had a BET
30 Specific surface area of 502 m?/g, a Na content of 0.41 wt%
and an average particle diameter of 51 pm and was composed
of (Mg0).38°S10,°1.1H,0.
(adsorption test 1) When an adsorption test was carried out

completely in the same manner as the adsorption test 1 of
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economically and the amount of an adsorbent can be reduced.
In the current situation on environmental influences, all
possible economical effects such as a reduction in energy

15 consumption, a solution to a waste disposal plant problem
and the like can be provided by enhancing adsorptivity. The
purified polyether treated with the adsorbent of the present
invention can be suitably used as a raw material for foamed
polyurethanes, resins, surfactants and cosmetics.

20
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a syntheslzed hydrous magnesium silicate compound which
satisfies the following requirements (1) to (5) in order to
10 reduce the alkali metal content of the crude polyether:
(1) it 1s represented by the following formula I:
(Cal0)x* (MgO)y* (Al,03):°S10,°mH0 I
wherein x, y, z and m satisfy the following ranges:
x<y,z<y,0=x=0.1, 0,06 =y=0.6,0Z%1zZX 0.1
15 and 0.1 = m = 1.5,
(2) it is amorphous according to the analysis of its powder
method X-ray diffraction diagram,
(3) 1t has a BET specilfic surface area of 100 to 400 m?/g,
(4) it has an alkali metal content of 0.1 wt% or less, and

20 (5) it has an average particle diameter of 2 to 60 pm.

2. The process for purifying a crude polyether according

toclaiml, wherein in the formula I of the synthesized hydrous

magnesium silicate compound, x, y, z and m satisfy the
25 following ranges:

x<y, 2<y, 0=x<0.05, 0.12<y<0.25, 0= z<0.05

and 0.1 S m < 1.5, '

3. The process for purifying a crude polyether according

30 to claim 1, wherein the synthesized hydrous magnesium
silicate compound has a BET specific surface area of 150 to
350 m*/g.

4. The process for purifying a crude polyether according
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5 5. The process for purifying a crude polyether according

to claim 1, wherein the synthesized hydrous magnesium
silicate compound has an average particle diameter of 5 to

40 um.

10 6. The process for purifying a crude polyether according
to claim 1, wherein the syntheslized hydrous magnesium
silicate compound is obtained by reacting a water-soluble
magnesium salt with a sodium silicate and contacting the
obtained magnesium silicate to an aqueous solution of at least

15 one salt Selected from the group consisting of a water-soluble
magnesium salt, water-soluble aluminum salt and

water-soluble calcium salt.

7. =~ An adsorbent comprising a synthesized hydrous
20 magnesium silicate compound which satisfies the following
requirements (1) to (5):
(1) it is represented by the following formula I:
(Ca0)y* (MgO)y* (A1,03),°S10,°mH,0 I
wherein %, y, z and m satisfy the following ranges:
25 x<y,z<y,0=x=0.1, 0.06y=0.6,0=2zZ= 0.1
and 0.1 = m = 1.5,
(2) it is amorphous according to the analysis of its powder
method X-ray diffraction diagram,
(3) it has a BET specific surface area of 100 to 400 m?/g,
30 (4) it has an alkali metal content of 0.1 wt% or less, and
(5) it has an average particle diameter of 2 to 60 pm.

8. The adsorbent according to claim 7, wherein in the

formula I of the synthesized hydrous magnesium silicate
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5 9. The adsorbent according to claim 7, wherein the
synthesized hydrous magnesium silicate compound has a BET

speclfic surface area of 150 to 350 mz/g.

10. The adsorbent according to claim 7, wherein the
10 synthesized hydrous magnesium silicate compound has an

alkall metal content of 0.08 wt% or less.

11. The adsorbent according to claim 7, wherein the
synthesized hydrous magnesium silicate compound has an

15 average particle diameter of 5 to 40 pm.

12, The adsorbent according to claim 7, wherein the
synthesized hydrous magnesium silicate compound is obtained
by contacting an aqueous solution of at least one salt

20 selected from the group consisting of a water-soluble
magnesium salt, water-soluble aluminum salt and

water-soluble calcium salt after synthesis.



