2 DECEMBER 2005 1 DESCRI PTI ON CRUDE POLYETHER PURI FI CATI ON PROCESS AND
ADSORBENT 5 Detail ed Description of the Invention The present invention
relates to a crude polyether purification process and an adsoDBEEMBHR 2405
can be used in the process. Along with progress in the chem cal industry,
it is 10 strongly desired to renove toxjc trace conponents contained in a
chem cal product efficiently in order to inprove the quality of the
product. The toxic trace conponent e tweronnpuriti es such as a catal yst
used for synthesis and an inorganic acid, organic acid or alkaline
substance which 15 remains as a by-product formed by a reaction. Further,

| mpuri Ui es such-@sy@Np st BaRlERABURTFACARY oY PR GAl8 Hbsmld and a bad
odor emtted fromfood are also I nclude as inmpurities contained in used
cooking oil. Neutralization, distillation, extraction and the |like are

generaII% used to 20 renove these toxic conponents. A process using an
adsor bent P& DEPCIinliqn of nHre IRRenpigBent jnvention relates to

an adsorbent whi chycap Bgeused ik diich St G PrO583ScE0ke gSE?é‘tBQra toxic
conponent by adsorption. Mre specifically, 1t relates to pfocess for
puri fyi ng aparidd qadiyet Iperoc@s praodliced ads drteenr edede adn e aldead iin
netal-contaiging catal yst. Description of the Prior Art A crude pol yether
which is obft&en®@FA5FSTtdi tion 30 pol ymerizing an active hydrogen conpound
with an al kyl ene p9¥hdews@mPYHYGrdEd hith PHES e DEa BN AlkkEy, it is

nmetal -contai ning catalyst needs to be purified to such an extent that the
amount 18f shEFongdivddasizgdakosremevert puke ftinang eemponaifishicoapingdse to

nil. To thig endqan adsorhent,ds Seefsfedfili 1ESo24PECENBERLZ0R the

quality of the product. The toxic trace components include

impurities such as a catalyst used for synthesis 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 organic acid formed by the oxidation
of o0il 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 usivng an adsorbent
is preferred as it is simple. The present invention 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 alkali metal-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 this end, an adsorbent is needed 10 times



2 nore than the alkali catalyst. Therefore, a reduction in yield and a

| ar ge amobunt of waste resulting fromthe adsorption of the polyether to the
adsor bent becone big problens fromthe viewpoints of operati20PEEEMBER200$
and 5 environnental |oad. To solve these problens, JP-A 53-96098 (the term
"JP-A" as used herein neans an "unexam ned published Japanese patent
application") proposes a process for purifying a crude polyether by

cont ai ni ng Bobet th2an0 tiedoadfkaliateatalyshe dmﬁctzeﬁmteyetmeredladﬂiqg in
synthesuedmag m_1 icate or snthelze mnu%nsulgatetothe

ot ude: pol yELRER BRY Fi HARS G o2X YFRES kP ut BIRLPEREr thS)p. o

7- 258403 di éﬁb@&@%lbhabfat@{eu%mmﬁeﬁo obh & a&gobbenedabbbﬁ.@ palgymeri zi ng
al kyl ene oxide in the presence of a basic catalyst is purified by adding

and m XI ng Rﬁ?élleé}ﬁdfa‘?emné@@eﬁﬁwmiﬁ%%t@f h%w*ﬁ@taogoafﬁwpe@mcérntan@t 0. 5
W% or | 855 oodRefn200013424° dhsclones AhRIOEESS s DY Y kT pe e
polyoxya ky?ene pol'y usi magnesi um si a specnP iC

surface areathé 1ﬁ£}ﬂnt‘0PlA Mu&%/dgh@,ﬁdlﬂnmm élnamiﬁee{ammfedﬂrﬁubmllr&QdA as an
adsorbent. 20 Problens to Be Sol ved by the Invention A polyether has a w de
appl i cati onPRAGESSUPRTERt SARAHATLORS) RIFPPATEANESPTEESHSt £OL and

ubr cat | ngpRkh 108l ANGrlhE b Dee XBANSY R Bl alen 8RP! 63 IO FANDG T (e

25 polyether ItS output Is becomng h er and I1ts production equipnent is
becom ng | awgéeri ansthe.chkdavwoleethhe, ccﬂémnptsmnthésaneddmaglnerstllmor t he

purific ion, f a.crude polyether is_ grow ng. ner u or bent s
Pl udo Dy oPiderass’ Broaititesie d o AR ther o SEERER, bo "2RE, FER Dot e,
synt hesi zedpBRgaehietMasid lfqa_tt%rlrsg/nEK@sragﬁllamgl R airkl, cateugbleact i vat ed
carbon, and__natural products and processed products thereof such as acidic

cl ay and acfPvd ¢ray84P8naiderloskess &hads 8r 6EHAS Rpdyether obtained by
addition polymerizing alkylene oxide in the presence of a

basic catalyst is purified by adding and mixing water and
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 specific surface area of 600 to 1,200 m2/g and a pore diameter
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
acidic clay and active clay. However, these adsorbents are

expensive for their adsorptivity and have low adsorptivity,



expensive for their adsorptivity and have | ow adsorptivity, 2 DECEMBER 2005
3 resulting in a large anount of waste and | ow product yield. Therefore,
an adsorbent having high adsorptivity is still in need. WASt2DEGCEMBER 20§5a
pol yet her, such as adsorbed substances and treated |iquids nust be
neutralized or 5 incinerated, and it is gifficult to find a place for the
di sposal of the waste. Accordingly, the consunption of the adsorbent nust
be significaeshytiedudeda Meags doousbl vt pdte dfrd lloempio dlikemn y iteliad .
inventors of the present invention t}?ve_ conduct ed studies to devel op an

i

adsor bent WAPERSHRE i G RTINS RhIR| REFPTRELYE L ¥ oA CaiSTiing
catal yst copt aleR@d | Radter LA tRAMMRINY pldfe fsICes i de agoaakoebelahe
catalyst with a small anount thereof and makes it possible 15 to obtain a
pol yet her haubsdaaesesxanshelnedted chimehds ohuah bal Rabtradiziedcem ai ni ng
catal yst . As_a.resul.t, . they have foun hat.a_sypt hesiz amyr phqus
magnesi ur?1 sﬁpfégfgaﬁéa\ﬂ'nga%d pJ?tedle% erlhg%ie%u aF k%?i Ellr‘?ét gl %ggﬁteglr%t I:o(rq: %ss
through an kWespesenasgetheesaseatl, KeddrBhlgbpecidd @onyingeei ci @ WHehi n a
specific range and an average particle diameter within a specific range has
extrenmel y hRggoabsotpmust P& otigmial ¢t liefafvuesttai ning catal yst
contained in a crude pol yether and have thus acconplished the present

i nvention. 25 The present invention which is acconplished from above

studi es, | sMaapsodess Sodvigyg ifhe RRrebemde pol yether, conprising

contacting a crud ol yet her, obtagi ned b ddition ol ynerjzing, an active
hydrogeﬁgcontainiﬁageon%hﬁn&qﬁ &F < RFEY %%ﬁ%ﬁtﬁaniﬁayﬁe
presence of caRdaldtdld sthdmialts P bpJaRagisoeBbakyYFhikd AR sAdSiybent
conprising a synthesized hydrous nagnesium silicate conmpound which

sati sfies t RAspaPtdMity fequiaerehtall metal(spntainivner cegalyst

contained in a crude polyether, can reduce the amount of the

catalyst with a small amount thereof and makes it possible

15 to obtain a polyether having an extremely low content of an
alkali metal-containing catalyst.

As a result, they have found that a synthesized
amorphous magnesium silicate having a predetermined alkali
metal content or less through an ion exchange treatment, a

20 BET specific surface area within a specific range and an
average particle diameter within a specific range has
extremely high adsorptivity for an alkali metal-containing
catalyst contained in a crude polyether and have thus
accomplished the present invention.

25 The present invention which is accomplished from above
studies, is a process for purifying a crude polyether,
comprising contacting a crude polyether obtained by addition
polymerizing 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 which
satisfies the following requirements (1) to (5) in order to
reduce the alkali metal content of the crude polyether:

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



reduce the alkali netal content of the crude polyether: (1) it is
represented by the following fornmula I: 2 DECEMBER 2005 4

(CaO x(MB0)y(AL12QB) Si02 nH20 | wherein x, y, z and m sati sf2DEGEMBER 2005ng
ranges: x <y, z <y, 0 <x<0.1, 006 <y<0.6, 0<z<0.1 and 0.1 <m
S 1.5 5 (2) it is anorphous according tg the analysis of its powder nethod
X-ray diffraction diagram (3) it has a BET specific surface area of 100 to
400 n2/g, (4r0)t-kHg0apn- ahkabdi) retal-apgwent of 0.1 wt. % or lesg, and (5)
it has an average particle dianeter of 2 to 60 m_ _10 The synthesi zed hydrous
magnesi um sMAS %‘llé‘ Fonpourd 2RE Sl SRTARTRASBPLERL LY IPFe TFAIFS tat i on
process of th present, i pvent j ox char@et erist&c,proper ki es satd sfyi ng
all the abo%e%r gdu?rg ritsra (_1)kto_( )Sl q'(ﬂ'e@%oﬁt nt_ o 'gr'l gl Eél? Wetda1l

cont ai ned i and @agnesi mm=15.5i,1i cate conpound synt hesi zed by a

conventi qnal |y known, process can be reduced to a certain extent by rinsing
with vater Bit 1601 ANPERIY aeePrding £8 vRuss il S8R bh PYIOSH

al kal i netahe&gd@.kAMé@(Hifﬁggetf$ﬁh@yggrhh¢ content of an alkali netal in
a synt hesi zed anorphous magnesi um 20 silicate conpound can be greatly

reduced by K&dtingtaRds arBET ARecifhikcigurfaee BETIE%plfcilpiOct%flf)aclég/aGea of
th is i by, o ) Con.
cor i ng 14 Wnow-SayEdam A DERE el dBA JP IR 1 ke U A dhs | KA OF

According t rs of 'the prese I nventi on,
particl es of(5t)he 25 tmagstaal lavverhgmgreest il ei diaakeeconpoandoh® o ngn.a BET

specific surface %lea of .about 60Q mz/% or nore have the effect of

e
adsorbi id a cat al y§€ SIMAGEFGH WEr PREYeEhElM Fhlisahe FeRwd

Hovever, anuadyorakenin ayd b dIPT O eEh80BALREH Valth DR L& ree 30
Al t hough the magnesium silicate conpound of the present
present invention has characteristic properties satisfying
all the above requirements (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 is extremely difficult to reduce the content
of an alkali metal to 0.1 wt% or less. Although the content
of an alkali metal in 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 mz/g or more have the effect
of adsorbing a catalyst contained 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 is amorphous and has a BET specific surface area
of 100 to 400 m?/g, it is superior in adsorptivity to a
crystalline magnesium silicate compound having a BET

specific surface area of about 600 m?/g or more.



invention is anorphous and has a BET specific surface area of 100 to 400
n2/g, it is superior in adsorptivity to a crystalline magnesiumsilicate
conmpound having a BET specific surface area of about 600 nR2POECEMBER 2085
DECEMBER 2005 5 The anor phous nagnesium silicate conpound used in the
purification process of the present invention and a process for preparing
the conmpound wll be described in detail hereinbelow 5 The magnesi um
silicate conpoundl‘l@¢ amrermesemagm@sémi@tﬂi@atem@smmle@l uged Ha ftdlel owi ng

formula | be 0 @nH wh
v 7 and m BaFLERSardgt BFPEReRg PRt A At SR entlol Wigha brotST § G

<y S 0.6, Bof prepAringarthe).confpdurrd Jwﬁlllmet@esabwedf anmdeaainreferred
X, VY, zand msatisfy the following ranges: x <y, z <y, 0 S x < 0.05,
0.12 < y < bepsinpedoy.< 0.05 15 and 0.1 < m< 1.5. The nagnesiumsilicate

corrpound of t he en ti [ &#{w& cepr Ot anal ysi s of
its powder nmet hgrf'dﬁ?( gngg}('??lag?’i&&n I agra andfh(gg gﬂlgp ?%ggsurface
area neasur edvbyttibe IEan:duEérm‘edLOﬁytmdDﬂohﬂbg;ngrébemahlay I2@s150 to 350

n2/g. As thg mag_gm um si licate conpound of the present invention is used a
magnesi um sPPPEAT ego%&fr‘?d whose alkali metal content has been reduced to

0.1 wt%or (eas),  P&ed ¥,d))08s 1Yo, d €ss by an ion exchangertreat ment
with the contained aI a<QZLrrziat a? after synthesis. Although the 25 content of

the al kali weearisa. .b¥.greandy ﬂr@ﬁﬁ:@ﬁbyﬂmefo1éﬁwé_§%§h§ﬁgéetsr :eat ment, the
over | L Reeoh ooy §. 0L g supotang gl g & 003y The
and 0.1 = m = 1.5.
In the above formula, preferred x, y, z and m satisfy the
following ranges:
x <y, 2<vy, 0=x<0.05, 0.12<y<0.25, 0 = z<0.05
15 and 0.1 = m = 1.5.

The magnesium silicate compound of the present
invention is amorphous according to the analysis of its powder
method X-ray diffraction diagram and has a specific surface
area measured by the BET method of 100 to 400 mz/g, preferably

20 150 to 350 m?’/g. As the magnesium silicate compound of the
present invention is used a magnesium silicate compound whose
alkali metal content has been reduced to 0.1 wt% or less,
preferably 0.08 wt% or less by an ion exchange treatment with
the contained alkali metal after synthesis. Although the

25 content of the alkali metal can be greatly reduced by the
ion exchange treatment, the lower limit thereof is generally
0.001 wt%, substantially 0.003 wt%. The magnesium silicate
compound has an average particle diameter of 2 to 60 pm,
preferably 5 to 40 pm.

30 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.



preferably 5 to 40 pm 30 The adsorbent of the present invention can be

synt hesi zed by the foll ow ng process. However, the process and conditions
are not particularly limted if a hydrous nagnesium silicat & RIOGHEMBYR 2065ch
satisfies the above requirenents (1) to (5) is obtained. 2 DECEMBER 2005 6
The hydrous magnesium silicate conpound ef the present invention can be

synt hesi zed by reacting a water-soluble nagnesium conpound with a

wat er - sol ubl e si | Thatey doops wedn e sojptm eridliloates cogpamndnof gamne eraciaht or

dj ti H 5 | f th t er - sol ubl 1esi i | ud
Tagnosi um CAPSARGE OMgte AU Bt 168 b7 SR RaB RBCLUREn At ALET - St Bkl es

of the watepagpledhi Sohbodin@ ¢aFROUNdaktBel-ddea ubdlk@liil iTalteC db@p o), as
sodiumsilicate represented by the general formla Na2OnSi 2 n=2to4)
general |y cabltd@ngd lywarsdnglasstnoxganiem aeidsfpircadgusddaioumtbr t hosilicate

and pot assi um_si i cat . er-gl ' rti.cul arl referred. An
al um num%( A# facﬁ:lgr%%ur? stgg vga}sé'\% uérﬁ"’%%%fgs{‘}%?g?%?hg‘l S%’I&I?é)r%n(%hﬁ&cll eé,je

al um num ni haghe safumatkBbtidal, Uik dreé €1 v\ JIE dtsedn d aedid €bum b itdi&a tidlor gani ¢
acid 15 include hydrochloric acid, sulfuric acid and nitric acid. _ The

reaction ma#PBe®3BRLER PR 3R WA TP HUP AT EFalriCHP MG dARUY a
predeterm n%@.k%'ﬂ.”@'il@f:a@@si%%@ﬁués §9&iﬁﬁ10§iﬁ%§té'fé§@é§e§9§@%ﬁ? I*?ez a

solution Ainto a reactor Injecting a mxed aqueous solution o

magnesi um cgepewmad IO ranwd e MNaOnalSi0rafnalmud mem4dcorgenemh by aallaedr gani c
acid in.a predetermned ratip as a solution B intq.the reactar, . at, a fixed
fate, of%h LURTERGEIS TFeac Thi BRERSILARRES B0y SOOI

injecting thadspbthiseiuh aad ildatesol woi.08 wBtek-glRrsadalepairtadyiairey i nto a
reactor containing water 25 in order to obtain a_reaction suspension of a
magnesi um ®FEfeFTe dconPBufdumima dirfth h RREP @R t F AR 3SaaluRiagEous

sulfate, aluminum chloride, aluminum nitrate or alkali
aluminate may be used. Examples of the inorganic acid
15 include hydrochloric acid, sulfuric acid and nitric acid.
The reaction may be a batch reaction which is carried
out by introducing a predetermined amount of an aqueous
solution of a silicate compound as a solution A into a reactor
and injecting a mixed agqueous solution of a magnesium compound
20 and optionally an aluminum compound and an inorganic acid
in a predetermined ratio as a solution B into the reactor
at a fixed rate, or a continuous reaction which is carried
out by continuously injecting the solution A and the solution
B in a predetermined ratio into a reactor containing water
25 in order to obtain a reaction suspension of a magnesium
silicate compound. The continuous reaction is advantageous
from the viewpoint of production efficiency. The agqueous
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



fromthe viewpoint of production efficiency. The aqueous solutions of an

al um num conpound and an inorganic acid contained in the solution B may be
injected into the reactor 30 separately. The reaction tenperadECEMBERR2NS
particularly limted but may be about 15 to 60 C. The reaction pHis
adjusted to 7 to 11, preferably 8 to 10z5. The obtai ned reacti on suspension
is subjected to 2 DECEMBER 2005 7 solid-liquid separation and rinsed with
wat er, foll sedddby}iqaid separetdege andactinsed Fidgh waterchdedd oaweshtoryent is
important toQ_iQ i

THROLS HRAISERLIIAY, o 1 ROSRIDER. Do LEdUELNO.L e

. n N .
al kal i met af"conten reaction pro ““The ion

exchange tremapbBREanits toaipgd vty L Bstingtyt 6€ spat hesbzedntagResi um
silicate conmpound to an aqueous solution of at |east one salt selected from

the group EBAEFIRONENEf aaKidile Matdt i tReRyh e’ ukh8aFeachaper PEodysIte 10

al um numgsakt gr)(rdL wakelhrsalddyd e calciumsalt (nmay be sinply referred to as
"salt aqueous solution” hereinafter) . Mire specifically, to carry out the

i on exchange trealThenitgn excpaodect redbtaentdi hygagulijesicounpt benteadttiingn

[ lid-1i.quid tion,, rjnsj i th wat d _dehydrati
15 Ts re onbhe BrearER oRd SRt s LLTRES Orrnoush: Foofn gvartn

exchange reggliu@RonObst & Neatdti WhsUsdeNSsOlebtedCEeanedny Yrddpe salt
aqueous solution to carry out an ion exchange reaction sinul'taneously wth
sol i d-1i qui donségiiag of avwater draknile magneziumsadichuageabisiolupleet ween

o b aaboy B S Bh RaFF Sho AL R SbPECADGLIR Sel GRPO SRRy o1, L

exchange begeffresrdidf tocakt | saier aGyebadusbigtadsdr plereiing fared \whe Motrtee

reaction pHngcznga& @?r%3'525¥§“%dt the ion exchange treatment, a
product obtained by subjecting the reaction suspension to
solid-1liquid separation, rinsing with water and dehydration

15 1is re-emulsified in the salt aqueous solution to carry out
an ion exchange reaction, or the reaction suspension is
cleaned with the salt aqueous solution to carry out an ion
exchange reaction simultaneously with solid-liquid
separation with a drum filter.

20 Ion exchangeability between an alkali metal and a metal
salt contained in the salt aqueous solution is affected by
pH at the time of the treatment. When pH is 11 or higher,
ion exchange becomes difficult, thereby reducing
adsorptivity and when the reactionpH is 7 or lower, the alkali

25 metal is 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 aqueous 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



25 netal is readily ion exchanged but adsorptivity |owers. 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 netal i< REGEMBERZ00S
| ess, preferably 0.08 wt% or |less, nore preferably 0.06 wt% or |ess. The
salt 30 aqueous solution used is not pargicularly limted but preferably an
aqueous solution of a water-soluble netal salt, nore preferably My, Ca or
Al conmpoundexpapfliecul arly preferably a chloride, sulfate or nitrate. The

i on exchange treatnment may be carried out, by the follown t hod, for 2
DECEVBER 2005 8 ol e mT5LrE. QhalRi99AThEHromes BheRones Ty dioct | ng
the reacti opegtRONSE PFpéRs $8hitdy kbatad 1SgpaAas &PATat i B, nﬂuvgicrr%mther and
dehydrating in the aqueous solution of the (above 5 wat er - sol ubl e net al

salt for iowagschangelehydrabhmgnin dhe RguRABErSSONLBPR Rtthe abovied _
adj ust ed towgtgggsé(iu%'l%7 me’%# 'sﬁ@' £od Oi%egy&%é‘ﬁgg.t Stfléségn%ntth%fa' kal i
en e I'S e

cont ai ne In-soli matter. conten aif val'ent’, ion ~ exchange
cannot be cahei edtettt sbllubjleaant: tdiersde Tond@his £6di s060eqaBVabent. ® 70r

nore, the anount to _be ion_exchanged repmains unchanged. As the
concentrat i BR14L 8RE 5qE@oﬁseq§6V89PBﬁsoPaﬁﬁQ fat Ehesslkpld reRRERIDSG

becomes hi gher ¢oth8 me@MENt Ghed thed Wit it NO3 § Ned iy SUSRENSHBR

increases and remains in the product as an inpurity. The structural change
15 to crystekchaegef camaguodsibemcaitricad eouts Talikpdang whehythet kteneint

treatnment.. Accarding tq its X-ray diffraction iagram .a_sepiolite peak is
observegbatlﬁrguﬁguga %ﬁtsiﬂiﬂﬁgFe¢MY9ﬁnﬁﬁpﬁﬁgnggiﬁﬁ\%PPiS%F q@?%ﬁkﬁphous
at 100C or rbphewsae@ehdinyed 0 AlsS the prbiditaction 6f agh@nagtBeudl
specific surface area neasured by the BET nethod_increases, fromwhich it

i s assuned ERALtEPPsPHILRE WRteaRble TREAd! BRT Reeomes hdahipingdhe

treatment mugh+RA+CBErEY @2 or NO,” in the suspension increases and

remains in the product as an impurity. The structural change
15 to crystalline of magnesium silicate is caused by a
hydrothermal treatment. According to its X-ray diffraction
diagram, a sepiolite 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 ion exchange treatment must be carried out
at a low temperature and re-emulsification is carried out
at room temperature to 60°C, preferably'room temperature to
25 30°C.

To clean the reaction 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/1l, preferably 0.2 to 0.4 mol/1l which is
15 to 30 times the weight 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, C1°, SO42' or NO3;  remains in the product as an impurity.



at a low tenperature and re-emulsification is carried out at room
tenperature to 60 C, preferably roomtenperature to 25 30C. To clean the
reaction suspension with the agueous solution of the water-IPEGEMBER 2005
salt for ion exchange sinultaneously with solid-liquid separation with a
drum filter, the water-soluble netal sajt is used in an amount 30 of 0.1 to
0.5 nol /1, preferably 0.2 to 0.4 nol/l which is 15 to 30 tinmes the weight
of solid matrher lagmtid nethperatwmkeof Whenatiheoasntenutdiont e wateer - sol ubl e
metal salt is_|low, ion_ exchange cannot be carried out fully and when the

content i sYRALGH SELublsoRstad, sRBE +3maitivsPnCr R BFBIRRLYaS T I%furity. 2

DECEMBER 208569 i ohh@xddn@itidé teimed@t iR fEqt b¢ aAEgaus sol ution of the
wat er-sol uble netal salt is 5to 60 C, preferably 5 to 300 C. The ion

exchange is not |RAfRteedhy iohesvchangertrermtnemt extdivangeducdat sanitnsade

product is rinsed .5 with water to renove gn required _sal.t drated and
e ved | Bor MaiD o Horety S SnfPaR R BhatY TERLVER RS andHRAAL e

dehydr at ed gakedigiphacetle fd raPpde ampdldvieedsnellli €ye @tyin@riswakdryi ng
in which the dehydrated cake is re-enulsified to a concentration of 100 g/l

to 500 g/l ithe fehyéredest caksh dRiR13ERA opRi BnBRNyaPRe dEdeds Woth SIB¥ eat ed
with a coll gL L, i formt t I r t ;and then
sprayed int g&g’%gjh-stptefr%fe;aa%%deg t%k@%ﬁe?ﬁ%rggﬁg?kggfan%%%e lg$ound or
classified befemalssi€ied throughcdiimen grathdnpoddlied g$lsliogholoy gydpeirn or in

adsorptivity, a 15 product, ohtai ned by. spr drying i s superior in

Separ at iOn SRS BoTaPTAAT AR bAR e, Bho, ErulpReR df CEASS es of
the synthesijzed Hyd106s dRENES| toNusiilfdaal EheCOHDOEGIVE eRbANESd -y
drying are generally used. A conventional filter may be used for separation

after 20 adéaﬂp‘tfi%.SPF@iYe&(éﬂ’éPe% hégbré‘@é@@ﬂaéy@e Eaek- aspfter drying,
it may be ground or classified before use. Although the

ground product is slightly superior in adsorptivity, a

15 product obtained by 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 is formed and filtered, or
a filter press is 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 specific 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
pPH is low, the BET value becomes large. The BET value is also

30 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
mz/g or more but the adsorptivity of an alkali metal

deteriorates. Although the reason for this is unknown, it



di at omaceous earth precoat layer is fornmed and filtered, or a filter press
is used for pressure filtration. The synthesized hydrous magnesiumsilicate
compound of the present invention which is obtained by the ZJUAEVBER2IES
25 i s anorphous according to its powder nethod X-ray diffraction diagram
The BET specific surface area of the commound varies according to reaction
condi tions. When the reaction pHis high, the BET val ue becones small and
when the reastconsigHried tbwt the BEugttnalbetangs dfartde sTinehBSE 2l ue i s
al so 30 af eﬁt ed b ter%)erature .Th@t ism wheg the react. N é‘(eﬁr%)e,rature is
high or a tH& ﬁglusaélar?gn FEHP BhE TR RaPPTREUPEUES FRESEET PHp&EF P Sur f ace
area can bethatig@ased dowdiOmelBod 0f rap e firtad fivrmdsagpbinvé howoftrat al kal i
metal deteriorates. Al though the reason for this is unknown, it 2 DECEMBER
2005 10 isiéchsidorainatm: (e sYRGBeSLZRIchEAGRUSMATRE St Ifddilsate

hydr ous g [ I Li-C ' - [ iy ' owder
nmet hod Xg?aggg##?rn?ch%oﬁggi%%%gﬁgv%%ﬁﬁ?qﬁa?yﬁgg%fm p colu%?&%hrﬁéjfta%eo
synt hesi zedalrgdr @fs 1oy nasi 400 shl/igatper & exatpbyintls of tohasprademt i nvention

has a BET specific surface area_of_ 100 to 400 nR/g, preferably 150 to 350
n2/g. The synt hesF28SHHROTL2RAGHEET WS g‘ialgin@a'”tlémbgﬁrﬂ)gﬁﬁﬁeo@mg‘?@nﬂr%ent

invention ignexremRint UsRfdH tHon alls a8ePrERBIy USRHAuNOhst BE RWEfHyA]{t on of
a crude pol yether produced in 10 the presence of an al kali netal-containing

catal yst. Thaed for the purjidtisatiion ol & watdey paddiettiher palogvaediimg an
active hydr n d wt lky 0X] QMO j e presence of
an al kalq%b rrgggl p%%%%%% r?\g (‘;%t glfl)]/{gtlli #"%&%lex)ggqr#&agl%r#%ﬂﬁqiyéngt aﬁr a3S/tdr oxi de
such as caussi,C thel il yEther cesisébtasnda, bal kabi tiehapoalyaeldlzdimy |ich as
pot assi um net h¥’I ate .or sodi um net hyl ate, al%ﬁllc%}mt al al one such as, netal

pot assi um oPCHets PEGFPIRR GPTROMPL: WiEhoRDt eRBr¥Lde GUROURG R hus
produced crygde PMRANY SOMURI £BkADi metal-containing catalyst, for
example, an alkali metal hydroxide such as caustic potash
15 or caustic soda, alkali metal alcoholate such as potassium
methylate or sodium methylate, alkali metal alone such as
metal potassium or metal sodium, or a mixture of two or more
thereof. The thus produced crude polyether contains an
alkali 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, ethanol, 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
ethylenediamine, alkylethylenediamines, isopropanolamine
and ethanolamine. Examples of the alkylene oxide include
30 ethylene oxide 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

is added to and mixed with the crude polyether as an adsorbent



al kali metal catalyst in an anmpbunt of several hundreds to 20 several tens of
t housand ppm This catal yst can be effectively adsorbed and renoved by the
adsorbent of the present invention. Exanples of the active RYREGEHBER 2005
conmpound i nclude al cohols such as nethanol, ethanol, butanol, higher

al cohols, 25 ethylene glycol, propyleneiglycol, glycerin, sorbitol,
pentaerythritol, nethyl glycoside and sugars, phenols such as phenol,

al kyl phenol andndihbi sdlsexblend, iand epa reise @ ughd asemetrbyl épnedbakiine,a

al kyl et hyl enedi.ani nes, i sQpropangl am ne nd et hanol am ne. anpl es of the
21 Kyl ane” oxPAE ERERAE Y3 Ay | THE GRHS it phighyRenet 847 fe. YIACBr der 1o
adsorb and ggeERYestA8chLalfyato A@laimot®itabs £€Rs aty/siaeoNtaiKed metdie crude
pol yet her, the synthesized hydrous nmagnesium silicate conpound of the

present inveatréisti.sigdded tt® A Wi kedewpferaneycPuletpobywithebassedhn

bt ai n 8> pORi FTBdChoreRen o e andnl ol T HHRBFRGNT, CuRER:CERanges

accordi ng tgnhiba asouet Diffde fasm didsaldfmlithenebakentdbalajsproicess,l to 10
w% preferably 0.5 to 5 wt% based 5 on the crude polyether. As for the
treat ment cBREFEFERLY .whPREhtER2FBEREi t9eReF 2 BT e hbs & bf ot hel corrhtidha

process, pr&&s&a@é&,,mt@ isen i 'Htetse%eeg%éﬁfshﬁui@:ta%&%cti% nd gdie

treatnment tinme is m nutes to ours under agitation. “For adsor ption,

wat er nmay bedaddedionn matemasey bhe adddd. prif etlabs ycasleleditnian anmount of
0.5 to 3 w % based.qn t cr.ude pol yet her .  Before adsorption,. an

anti oxi d8nt PrehSEEbIdoRAReACA R RIOHATGE ot er PO pPEGEN O the
deteriorati epuddl pboyslthhe aBk@birematsbreatiadlny,stant@mftdioxadant e, yd ude

pol yether can be renoved by the adsorbent of the present 15 invention, at
| east one of©CB#3LAGAgARI EnGcraudenBPYERICECECF BAPVCRRIAIBEGAAPEaEEIOR such as

phosphori c acid, ﬁfLﬁHﬁbﬁ %ﬁ%dalkali metal catalyst contained in the

crude polyether can be removed by the adsorbent of the present
15 invention, at least one of an inorganic acid, inorganic acid
salt and organic acid such as phosphoric 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 suitable amount of
caustic potash as the residual catalyst to a commercially
available purified polyether or dipropylene glycol may be

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

25
Examples
The following examples are provided for the purpose of
further illustrating the present invention but are in no way
to be taken as limiting.
30 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

synthesized hydrous magnesium silicate compound as an



sodi um hydr ogen pyrophosphate and oxalic acid is added before the addition
of the adsorbent to cause a neutralization reaction, and the adsorbent is
general ly added after the end 20 of the neutralization react i2ZddECEMBERA0EN
prepared by adding a suitable anbunt of caustic potash as the residual
catalyst to a commercially available purdfied polyether or dipropylene
glycol may be wused in an adsorption test in place of the crude polyether.
25 Exanpl es adHvwsrtiesil ol hjeeraapbas ameept bondes fgiraozehie i@unp@@bloftkfmrt her
illustrati n% t hled'srzr ersesnsturl nv t Onvb%tse real n n§ Bg takfa

limting. 3 % 3 5156 I§|]§"? &&°r1 E38uf 38 a an The 0‘:’zlverage
particle di ar&sertd/\afarﬁgea@m edieaaraheoholaltomagc Ifb'fzh@(d)s miPRtepeddd ¢
surface area nmeasuring nethod: 0.2 g of the synthe3|zed hydr ous magnesi um
silicate corff®ihdbesSRARC2EHECENBERC2085eR20E AR rqROWRA RS Fladsanted
inventio C i I e of ~t

reduced '[5 ow%é’OEh% o?rﬂ%?l& el‘{ssslﬁé;ecélzfr ?J ?k/g%toiageggkr}%? |eo§1fa¢]?ﬁ%§%ﬂ

m nut es, ando.thditdhe specific surface area of the conpound was neasured 5
by the BET net hod USI g t e _ A2000 deV| ce.of QUANTA Co., Ltd.
Aver age par V849 F érgti'rsed"%l ng the
LA-910 | asehéﬂéﬁﬁéﬁtdﬁﬂécﬂﬁéeLA“QlODQEEbQ:' @ﬁlfz_'%didﬁ:tr{/sm&ﬁt%kﬂ?giswl ng

i nstrument of HORIBA 10 Co., Ltd. Production Exanple of Crude Polyether
After 92 pamartgfclks ywiere rﬂm@rgbpbwg Beapgurasgi dms trpmend ¢f WORIBAd to
an aut oclldav%(%nd i inside of the 15 autoclave was substituted by

ni trogen, 0 parts of

Production Example of Crude Polyether
After 92 parts of glycerin and 8 parts of potassium
hydroxide were fed to an autoclave and the inside of the
15 autoclave was substituted by nitrogen, 3,050 parts of
propylene oxide was supplied into the autoclave at 100 to
120° C to carry out a reaction at a maximum reaction pressure
of not higher than 0.5 MPa. The content of KOH in the obtained
crude polyether was 2,400 ppm.
20
Example 1
(Synthesis test) An aqueous solution of magnesium sulfate
having a concentration of 1.3 mols/l, an agqueous 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 l-liter stainless steel reactor by a downtake
pipe, 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



propyl ene oxi de was supplied into the autoclave at 100 to 120 Cto carry
out a reaction at a maxi numreaction pressure of not higher than 0. 5 Mra.
The content of KOH in the obtained crude polyether was 2, 402 pp@EMBER 2005
Exanple 1 (Synthesis test) An aqueous sol ution of magnesium sul fate having
a concentration of 1.3 nols/l, an aqueous solution of sulfuric acid having
a concentration of 1.3 nols/|I and 25 an aqueous solution of No. 3water-glass
cont ai ni ng Sulfatleshhviof dla2@neadtatiool s£10 03 8y 1021 wiem earprampanetj 20600 m

f wat 1-liter stain t tor by ad
and e aboydmER] FEoRE e A B AL LT neoF EAGRaR Lt PoleR 6 of 5. 5

m/mn, 4.538 {t& ferdsree Fbd ui lt'ﬁ'ﬂi‘)d@h 30naefjiAAhykaihd er PHIFOI WHIEK ion
agi tati on, resgectlvely, to carry out a reaction continuously at room

t enper at ur ee¥§ apgigowWpser pmappmsfuntepobiaeseths| vweighteat ghe spiidd sl urry

was - dehydr gLed by Sygki oew bR MLSEhe Jdnslad o oLl agake, WA gh ves

t hen cli eane n-aqueous so magnesi um

sul fate havtegcanteaddriy aifi 2000§/0. BnModrils i 0F avvlanDunit Xy dndrdy ildie

wei ght of solid matter contained in the cake so as to renmpove sodi umthrough
i on exchang¥iiRd & SREEY WHlPT FfiPT lRPRFZEOTAL BFSrn an anpbunt 20 times the

weight of the sol yfden PBE! ﬁEieEh%rQﬁLﬁ!ﬂW%éﬂé‘r?e{‘ffz&@kel’é’aﬁaﬁe atBhsified to
a concentration of 200 g/I in ternms of solid matter and dried wth a spray

drier for | abecatfglcySuséacmhe.ﬁetahefdBDédmp/f@dLﬁ:tNa/\mrmmiyz@ 0.5 etk a BET
speci fi nr%tp%f 005 wt % 10 and

¢ sur f ce arearof 308 r a _gant ey 2
aver age Bar g pEretdr 8f ngcgl% gﬁ‘& §cSmposed oft 6)Soff§§*°6f . 1H20.
Its powder aetd}!);bww glid,f-naam,on dtagownashaseHothatrdy dwirarastrwmus.
(adsorption (o8t ok showed That F¢'Gal adStphoasas fed to
(adsorption test 1) 100 g of a crude polyether was fed to
a 200-ml beaker and heated on a hot plate under agitation
15 while the inside of the beaker was substituted by nitrogen,
1 g of ion exchange water was supplied into the beaker when
the liquid temperature reached 90+x2°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 l1iquid. 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 inside of the beaker was substituted by nitrogen,
1 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.



a 200-m beaker and heated on a hot plate under agitation 15 while the

i nsi de of the beaker was substituted by nitrogen, 1 g of ion exchange water
was supplied into the beaker when the liquid tenperature reddERCEMBERCI0SNd
further 1 g of the synthesized adsorbent was added after 5 m nutes 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 achr Brampde 2ransparent |iquid. The content of potassiumin the
filtrate S sur.ed b otential difference titratjion at _rqQom .
{emper at ur e S8 ACPUT Be tOnERBOHE SR bt K B B S 28 ARt SNt t est
2) 100 g of yaterudetpel Yohhekcwasgeednt @xampd@01nivakeakeksand heal@on a
hot plate under agitation while the inside of the beaker was substituted by
nitrogen, &tg68fCi dRTexXOnBRFESvaAtd FERURYpHLFRd2i hegmeRempddkd&omhen the
liquid tenp I d .90 furt : SY. si.zed
adsorben? wgéggggggEg?%%% r&gﬁﬁes an r%%%% 1§%n§8@@2?y iﬂﬂgﬁekégne
manner as i Bampéealkaseanadyaedt,i dn hadt alBEASsperé$ikt sulriffaceontrent off
potassiumin _the filtrate was O, 2 ppm 2 DECEMBER 2005 14 Exanple 2
(synthesis t84tT 1%e 2MB FPPER (a8t cP eBReWtBy2PEngrngvarede &-<df® er ion
exchange ingEaERke 48 ghi 8AAI RadNcOMEBseat 00T, 20 vy -5 angl,alr ound
with a hamrer mll for 5 |laboratory use to prepare an eval uation sanpl e.
Wien the safpl powdsramatheddX-reyhddf4rBET iope dilfigragushavedatdatofit 161
n2/ g, alya %ggtg%% %%ﬁ§E§6 wt % and an average particle diameter of 15 pm
and was “conpose of ©0.19Si 2 1.0H20  Its powder nethod X-ray

di ffracti on(ddsgrprishovedtt hpt WHen 40 wdsoapiRiphotss t (wdks @arirnisy toest 1)

When an adsorption test was carried out conpletelg in the sane manner as
t he adsorptF8W99§§9l¥'6P the same manner as the adsorption test 1 of

Example 1, the content of potassium in the filtrate was 0.9

ppm.
15 (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 0.1

ppm.

20 Comparative Example 1
(synthesis test) A comparative sample was prepared
completely in the same manner as in Example 1 except that
the reaction slurry synthesized 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
weight of so0lid matter contained in the cake. When the
obtained sample was analyzed, it had a BET specific surface
area of 92 mz/g, a Na content of 2.0 wt% and an average particle
diameter of 43 pm and was composed of (MgQO)g.15°510,°0.92H,0.

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



Exanple 1, the content of potassiumin the filtrate was 0.9 ppm 15
(adsorption test 2) Wien an adsorption test was carried out conpletely in
the sane manner as the adsorption test 2 of Exanple 1, the COEREEMBER 2005
potassiumin the filtrate was 0.1 ppm 20 Conparative Exanple 1 (synthesis
test) A conparative sanple was preparedisconpletely in the sane manner as in
Exanple 1 except that the reaction slurry synthesized in Exanple 1 was not
ion exchanges.w th an aqueous solution of magnesium sulfate and 25 cl eaned
wi th ion exchange water in an _anount 20 tinmes the weight of solid matter

cont ai ned i A2ERETRAREON WRET £ReVBRt 2R r?é#%%nm‘h%s%ﬁ%ﬂilf&frﬁd IP4tF a BET

specific SUEE%%Qet%& i e 'tk ﬁhﬁﬁbfoQéeﬂﬁeogdgongE%%aQ@s%nZaYﬁgage
particle diameter 43 pm and was conposed of (MO 0. 15Si Q2. 0. 92H2O. 30

lts powder Bsah\odexlr. ayhdi ¢onbentont dpeitpssiwholwedhddfiilittratymwasnedr-phous.
(adsorptlon test 1) Wien an adsorption test was carried out conpletely in
the same nmaRR&r as the adsorption test 1 of Exanple 1, the content of
potassiumin the filtrate was 24.5 2 DECEMBER 2005 15 ppm (adsorption test
2) Wen an adsorption test was carried out conpletely in the same nmanner as
t he adsor pt FORPREStiveoExampkple 1, the content of potassiumin the

filtrate wag, %n%he@ﬁp@es%”%r@éké’ %8 8§(§.¥Ht &ehSin éﬁ%ﬁ) @acake

obt ai ned by I on exchangi ng the react! on ST urF synt hesi ze nple 1
w th an aqueeastidbf smuﬁnynsyﬁthﬁgﬁmsduﬁmsnkampEemaswiehemmladﬁeﬂhyuth ion
exchange mater tQ a concentratlon of 100 g in ternﬁsof solid .content to

obtai n 10 F8LU5OR SfymMagRefEn s?‘b]rf?t%va@aﬁeﬁ?eﬁm 1fied with ion

exchange water to a concentration of 100 g/1 in terms of solid
content to obtain 1 liter of a slurry. This slurry was heated
at 120°C for 2 hours under agitation, sucked and filtered
with.a.Nutsche, cleaned with ion exchange water in an amount
15 20 times the weight of solid matter contained in the cake,
re-emulsified to a concentration of 100 g/l and dried with
a spray drier for laboratory use. When powder method X-ray
diffraction measurement was made on the obtained sample, a
sepiolite structure diffraction diagram was obtained though
20 it 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 (MgO)g.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



at 120C for 2 hours under agitation, sucked and filtered wth a Nutsche ,
cleaned with ion exchange water in an anount 15 20 tines the weight of solid
matter contained in the cake, re-enulsified to a concentrat 2AECEMBBER 2§05
and dried with a spray drier for |aboratory use. Wien powder nethod X-ray
diffracti on neasurenent was made on thelabtai ned sanple, a sepiolite
structure diffraction diagram was obtained though 20 it was weak. Wen the
sanpl e was aaaliyzed, conceadratBlenh ofpdcidi’i modgr/flacenargaeofus580 luit/igpn a Na

f 0.0 % d I d
Composed . ob*( RIBFUCIRGTEE 6 Stbo s (Adbbr BPTER LEa: LY Wiert N BB ati on

test was carahldeanoaquea@s UM et b fi Rot e w8y NPIieE o tidigh ity @r.td on
test 1 of Exanple 1, the content of potassiumin the filtrate was 27.2 PPM

(adsor pti onmedstt 2F {Red amdabist? rﬂ“?bﬁ/%@ﬁ %95%2 ¥EGS @d’e@ﬂred&orﬁﬂ%ﬂ& y | n
the same m%‘%%va%?r_t DasadaQr RL gnat :eﬁtte ?E?a %11:retar?:et
arrp e synth

potassiumin the filtrate was 5.8 pp esi s tes%) n aqueous
sol uti on of dosgtekieumind f atrel 2tr[EC£MBER 2005t i6nshaerragsappdiedntimatd on of
1.37 nol s/, an aqueous sol t|on of hydrochloric¢c acid _havin

concentrat i GHeofF R T ts /A 10W P thE atiedud® s‘BF‘Z‘E‘FBn 8f Bﬂlomgé%\?ﬁ’t &gyl ass

containing Qg563 mll/rrlnpfb}}\la@%@mtﬂtzélwlb&h oin@e®2 agWeag iRrepar ed, 500
m 5 of water was fed to a 1-liter stainless s?eel reactor by a downt ake

pi pe, and t N@Smté-vsﬂlmt itonsamaye Osl.tp]@I p:@@qtmo@ colpd imgkparsayy &t frdoem r at es
of 3. 86 / e%‘a8c7é:|m /1':mrnsai:}gurg’;8 géh@é t@he L{'.%.q.t etdaltsll\{l I%}Jr;rf})a under

agltatlo res Sctl Vi %o carry-out |0n CO |nu0usly atr & gom 10
t enper at ur e of. @r. 5Thasr Sluflﬂ@f plalsoﬁehbarfahts@l bgd stlcling wath @ GutBuke sl urry
was dehydr at ed by sucking with a Nutsche
to form a cake'which was then cleaned with an agqueous solution
of calcium chloride having a concentration of 0.2 mol/l in
an amount 20 times the weight of so0lid matter contained in

15 the cake to remove sodium through ion exchange and then 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 prepare an evaluation sample.

20 When the obtained sample was analyzed, it had a BET
specific surface area of 104 mz/g, a Na content of 0.01 wt$%
and an average particle diameter of 17 pm and was composed
of (Ca0)y.03(Mg0)y.13°S1i0,°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



to forma cake which was then cleaned wth an aqueous solution of calcium
chl oride having a concentration of 0.2 nol /I in an anmount 20 tines the

wei ght of solid matter contained in 15 the cake to renove sodiDECEMBBRP05 on
exchange and then rinsed wth ion exchange water in an anount 20 tines the
wei ght of the solid matter. The obtai néd cl eaned cake was dried in an oven
at 60C for 20 hours and ground with a hanmmer mll for |aboratory use to
prepare an ésxEnhGhesds gmHle ApE@AVRINS RO bbtbdhedf snapheshun andifipted, it

had a BET Lt o of- 10 - 0 t of Wt % and

an aver age tﬁ)grs(filhglé%)lqgérreg}tg?g%?g&ffp%én@g%gélc%rrpoagrég&%%fou% s81tith

(Ca0) 0. 03( My©) N0133Swakek-GYi2:s |den poimtetig net hotloX/Lagf Natdraadi an7di agram
showed that it was amprphous. 25 (adsorption test 1) Wien an adsorption test

was carri ed™84E/ lc8hpPdPel yeFR PREPELRE  naAfeMladtt WatTsHASt £61 (H&s@ 1 of

Exanpl e &, §10e;¢@Rt 8BhLiAfl<BQ! 888bYMbAcEtBE bi! 4 'ddn 8& bide PRIAA the
(adsorption test 2) Wien an adsorption test was carried out 30 conpletely

in the saneahaMpesobgtinpsadeve punmliedtint othefExaapteriat teowartterst of

pot assiumin_t |l trate wa 2..P Ex le 4 2 VBER 2005 17

(synthests Pesty- o M/t 883, o cp R im R BTbe Fain St TR LS Rafin g

concentrati ggiehtlod, Mleyde tid, ey A0t otier 59l it 08 rehch@on3 wat er- gl ass

containing 0.6 nmol/1 of Na2O and 1.7 nols/1 of SiO2 were prepared, 500 m
b

of water wa§OP&dntiougly 2| FeeR LRMRRFREUr Sty X BRULS: byha RIbWHE ke pi pe,
To. 64 i GBERANSS. 6 e DR Guanett ot v bure LadoreragiBren,
respecti vel gpckdngawi yhoatNwet s @ae ttioif oconti cabestlyiclh wasrbheanpdeanede for 5
hours. The PqutRf a%h%qule%uosbtsac;lnuetdiosrll ugf ymé.’\ggegitgn'n gﬂ&%a%leu raXri\{'\l%s adehydr ated
by
concentration of 0.3 mol/1l 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 specific surface area of 318 m?/g, a Na content of 0.05
wt% and an average particle diameter of 46 pm and was composed
of (Mg0)g.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

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



sucking with a Nutsche to forma cake which was then cleaned wth an
aqueous solution of magnesium sul fate having a concentration of 0.3 nol/1
in an amount 20 times the weight of solid matter contai ned 2PRGEMBER200D
remove sodi um through 15 ion exchange and rinsed with ion exchange water in
an amount 20 tinmes the weight of the salBid matter. The obtai ned cl eaned
cake was re-enulsified to a concentration of 200 g/1 in terns of solid
matter and dsiyadhsistits &espn dfhelcage Vhichabws door §xchangedamhed caned

obt ai ned dried_product anal yzed, J.t had .a BET specjfic surface area of
318 2/ g, aNaTaBRCEN YT To YO Sedh ARATEN SavoriTe HART di%e M SVULATol 46

pm and was @OMEOseH 2 ho(MgQnd.g¥bund Rthla hathid@ mils fewdaboreiteady X-ray
di ffraction diagramshowed that it was anorphous. 25 (adsorption test 1)
When an ads¥Sgt iton REERAMLA L3 blen cemblet el YReR the samRlfaWAsér as

the adsorgpt ia?x%l%‘%%td 1% halXamREe 4 eEE‘EiEO\%EEEch aP@hLAagE! ¥ | P L€ o
filtrate was 9. ppm (agsor ption Pest 2) en an adsorption test” was
carri ed out Na3@ondepltetod] P .06 wité sadeamaverags plae tddder diiaoe tegstof2 of

Exanple 1, the content of potassium_in t filgrate 0.3_.ppm anple 5
> DECENBER 30057800 ¥pf AEGRESRAPF THETake" WhDeht vaked on FERRSHGET and
cleaned by peithyd & -Wd d@@faéf\i&%a@é?r&n%ﬁodéﬁe@h'a& ar Quen at 600 C
for 20 hours and ground with a hamrer mT| for |aboratory use to prepare an

eval uat i on smepiphoughen the sanple was 5 anal yzed, it had a BET speci fic
G et oot ¢ oppob Rt best AMWERE SR adhosh PN LGP WA BE E T ©
met hod X-r agotiplfertadtyt aim ditegrsame hoawnet hat thewadsamptpbausest 1 of
Example 1, the content of potassium in the filtrate was 1.4
ppm.
(adsorption test 2) When an 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 as 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, it had a BET specific surface area of
228 m’/g, a Na content of 1.5 wt% and an average particle
diameter of 14 pm and was composed of (MgQ0)g.25°S5i0,°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.



10 (adsorption test 1) When an adsorption test was carried out conpletely
in the sanme manner as the adsorption test 1 of Exanple 1, the content of
potassiumin the filtrate was 1.4 ppm (adsorption test 2) WHCEVIBER 2005
adsorption test was carried out 15 conpletely in the sane manner as the
adsorption test 2 of Exanple 1, the conwent of potassiumin the filtrate
was 0.2 ppm Conparative Exanple 3 20 (Synthesis test) A conparative sanple
was prepar efadsonplitdtoal yeistt 2heWsaneamebeorpsion Exabpias Faaxciepd dutat  the

t | i Ex h d
Lausous sl HPMEAZER THag et i ST AR RRE S Rabi| RARGADLIER RoN toxtige

wat er in anggappile 20 thé’eé0125ehheoi‘\lep©hés§iurﬁoim cHetdiert €0 avdied Jign the
cake. When the sanple was analyzed, 1t had a BET specific surface area of
228 n2/ g, aPR&-content of 1.5 wt% and an average particle dianeter of 14 pm
and was gonposed of (MO O0.28Si Q2. 1.2H20. Its powder method X-ray
diffraction diagram showed that it 30 was anorphous. (adsorption test 1)
When an adsGopipiama ttiewst Bassnpclee r4 ed out conpletely in the sane manner as

t he adsorption t st .1 of anple 1, the content of potassiumin the
filtrate wa$S¥8t esaﬁmt?%sxcé‘lv&%‘%ﬁ%t&@e ﬁa’agﬁw?pWPéonéﬁar?) V\hen an

adsorption tew ?r@%&r@aWH‘%%é“&améxmﬁﬁﬁé§|¥s'ﬂntﬁﬁaﬁﬁﬁﬁ EHQQ%%ﬁﬁﬁ
adsorption tes Exanple 1, the content of potassiumin t filtrate

was 1.6 ppihes regqtdoat isdaiExayRtaegsyadhasi xampilp A easparcd mﬁm sanpl e
was prepyred. HANYeH §i¥n' An'L§udBUE JBINELoR % TtAUPL §in B DEERL it
was cleaned with ion exchange water in an amount 50 times
the weight of solid matter contained in the cake. When the
sample was analyzed, it had a BET specific surface area of
235 m?/g, a Na content of 1.04 wt% and an average particle
15 diameter of 13 pm and was composed of (Mg0O)g.28°Si0,°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,O0 and 1.11 mols/l1l of SiO, were

prepared, 500 ml of watér was fed toa l-liter stainless steel



the reaction slurry synthesized in Exanple 5 was not ion 10 exchanged with
an aqueous solution of magnesium sulfate and was cleaned with i on exchange
water in an anount 50 tines the weight of solid matter cont 2iDFEEMBERRE05
cake. When the sanple was analyzed, it had a BET specific surface area of
235 n2/ g, a Na content of 1.04 wt% and ao average particle 15 dianeter of 13
pm and was conposed of (MO O0.28Si 2.1.2H20. Its powder nethod X-ray

di ffracti onrdaegranbyhewddwntstke tpinas amdr pheusbovadsolptiomst esirel) When

an adsorption test was. carried ou conpl_et el in th nner as the
Sdsorpti on sHepiiegrThsg Ehartedtton BE CaRiene i 5 0 DuMLYAhaTA Ir at e
was 14.8 ppo. 7( adganpt by a efifand)i Meiva@npadsoapikenageshtwas carri ed out

conpletely in the sane manner as the adsorption test 2 of Exanple 1, the
content of PBERSSTAVELY t K& FRFEWarEtwasTreastion sAmMtiRKEWSY &Y FPhesi s

test) A giXx I 0 Lter u | ut4 esi um
sul fate ?av?%raﬁgkgtgﬁ%%n?%gt ?oﬁgg#lsi. 3T19%0&?m?aésqll{%% %p(g%q'lrﬁlétde%&(‘)’l?gr n aq%ueous
sol ution of 9allum Thisssltiate wagi dghgdratednbyastiuckiol ¥iGhmal Nutaate). 74
liter of ion exchange water and an aqueous Sé)l ution of No. 3 water-glass

cont ai ni ng 8°FPTBE Fake W 4R 1heR GHR3Ned Wity ¥ ARNSOUSHFFHTEAR 500 nd
of water wagef g gh@sd uk ldn1®r i MU $5Sy Sd e8bnde PECEMBER 4009 .30 pon6act or by

S
a downt ake pi pe, "and the above solutions were supplied into the reactor at
flow rates oft 0. amahnfki A0ahdmesotRenveightbpfasquadt nastevecpobeimeder

Forper a0 etPofRE FakE<do A Siiushdl DS IR R i Spae R
was dehydr atedsky wilking exdhaagdinadreintan bnouna 2mkemeBi e was grten
cl eaned with _an_aquequs sol ution .
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.
15 When the obtained dried product was analyzed, it had
a BET specific surface area of 257 m®’/g, a Na content of 0.07
wt% and an average particle diameter of 44 um and was composed
of (Mg0)og.24°(A1203)0.024°5i0,°1.2H,0. 1Its powder method X-ray
diffraction diagram showed that it was amorphous.
20 (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 8.9
ppm.
(adsorption test 2) When an adsorption test was carried out
25 completely in the same manner as the adsorption test 2 of

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

ppm.

Comparative Example 5

30 (Synthesis test) An aqueous solution of magnesium sulfate
having a concentration of 1.3 mols/l, an agueous solution
of sulfuric acid having a concentration of 1.7 mols/l and
an aqueous sdlution of No.3 water-glass containing 0.7 mol/1

of Na,0 and 2.2 mols/l of SiO, were prepared, 500 ml of water



of magnesi um chl ori de having a concentration of 0.3 nol/l in an anmount 20
tinmes the weight of solid natter contained 10 in the cake so as to renove
sodi um t hrough ion exchange and rinsed with ion exchange wa®EGEMBRER26%UNt
20 times the weight of the solid matter. The obtai ned cl eaned cake was
re-emulsified to a concentration of 20023/1 in terns of solid matter and
dried with a spray drier for |aboratory use. 15 When the obtained dried
product waswasafgdedio Bt lhddtex BEFTiggesisf ist el frgdet@redyofe ZOFVIMAKE a Na

content of Q. % ver parti j t of _4 S
conposed of 8&8%) %5‘54&9%@%%) g8igl%i'%%§ B%SIP%‘&;E?ZSEE’I %%a(ggég;grérre qr\%%d
X-ray diffraeatiean odi dagrsaimnshomiad, thad ml/mas amdr pBoBY. mAQmiad3er @ i on test
1) When an adsorption test was carried out, co Ietelééin t he sane manner as

the adsor pt AYAPEELATE VS PU BRI a9hbatbARente8PeFGEEELVumtion caTEY

filtrateswagy8. & Bt {AIUPLiOoLERy 2orVBeRoaRs2dSeRRt bANSEEEheWaS
carried out 25 conpletely in the sane manner as the adsorption test 2 of

Exanpl e 1, phéadoedemlwfrporasss un i IThige sivtrnteasadedy@rappm by
Conpar ati ve EXx le 5,30 ( thesis test) An ueous. sol uti.on of. magnesi um
SulTate | nadPrB ReCERERe M FSIEErta Eotm PP e RdarRhan SR A, CLS S

sul furic acidthadnnaqudsiresirati®on 6f hadnBBliaml sandatan nagueRS sol ution
of No.3 water-glass containing 0.7 nol/1 of Na20 and 2.2 nols/| of SiO02

wer e prepar E@nCcspd At ism wft Or J2mpECEVBERRR OBBOYRt IRt imeE tdhey wRighter
stainle st,ge . RIRe, d.th i re
fed to the Placehrachabrdy, CofPAThaNo BURE MY sbrdy o0 Hentile g b ©

m / m n by athgoagh tian escghanyelmdet rdgistest wdrth despectchagige wakesarimy 5 out

Tl o oel urry SAnEnRERS 20 (nes " e 198 PO tnb" 80120 RalES. Virke WS 85

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 m?/g, a Na content of 0.01 wt% and an average particle
diameter of 13 pm and was composed of (Mg0)y.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

ppm.

30 Comparative Example 6
(synthesis test) An aqueous solution of magnesium sulfate
having a concentration of 1.3 mols/l, an aqueous solution
of caustic soda having a concentration of 3.5 mols/1l and an

agqueous solution of No.3 water-glass containing 0.7 mol/l



sucking with a Nutsche to forma cake which was then cleaned wth an
aqueous solution of magnesium sulfate having a concentration of 0.3 nol /|
in an amount 20 times the weight 10 of solid matter contai ned DECEMBERIRES so
as to renove sodium through ion exchange and rinsed with ion exchange wat er
in an anmount 20 tinmes the weight of the2solid matter. The obtained cl eaned
cake was dried in an oven at 60C for 20 hours and ground with a hanmer m ||
for | aborat 0fyNas® angl 25 2pmeps/d of £V wericonrspagled., WAt ref sitsamed
dried prod alLyzed, .i i4f g surf r f, .485
T2/ g. o Na Bom AR 8P Bkt brana A ere S T H A o
and was conpaped ahd(tHOabb V36102 i0nGHZ8re f¢& tpowher raathod ak redyow

diffraction di a%r am showed t}ta_t it 20 vvaz am)r hous &Msorptl on test 1)
Wien an ads&RFESoRTt dsit: Indt A%t i eb? otit ™ EBAPI @ B @IS R Banner as

the adsompt t;ﬁ@tntt‘i%tatjiv@ ftﬁt@"{ﬁt@eé aéf@aﬁ?@ﬁe”EeQEeQQﬁ%%i'yu Mdd ey

filtrate was 20.5 ppm adsor ption test Wien an adsorption test was
carried out ou(tomplr@taeitymm czdret:srmusrh?tnéoraé hbherasdsofpei pH bésth2 of
Exampl e 1, t gont.ent ot ass the ltrate_wa

Compar at | veoBEAIeE & B MU o 1 Bt AT ARGE. €oF LapBRI5P LRy Rdsi um

sul fate ha‘éh@:ﬁh@gcﬂﬂ‘ﬁﬁné.rmlt@@h@ft& f%mbst’:!akeawhﬂahm S td1¥aned
caustic soda having a concentration of 3.5 nols/1 and an aqueous sol ution

of No.3 wat ¥itd e‘t’é‘sa{%‘tﬂoa-}ﬁwlsrfgl‘@tm%‘{)flmQQDEétEWBERué{f%ezilanfng\@o and 2.2
mol s/ | 3% SbS%c@%&%aHrﬁﬂﬁo&do §Ogoﬁk10£nmgﬁeémo qbove '%ﬂé'ﬁé¥ ht

stai nl ess steel reacto y a downt a pi pe, an utions were
fed to the loéasbﬂmdanattew comtasned iy. Blaﬂdamen,solaSZtmrtn‘emovearmbdilﬁn m/mn
by a5 quantt|hta g\ﬁelon xc qa%rgea%I tdatrll%nse %lsi Ei’lCtiioVne|<-:>§€c ta%gcearwgter in
an amount 20 times the weight of the so0lid matter. The
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, it had a BET specific surface area of
100 m?*/g, a Na content of 0.06 wt% and an average particle
diameter of 20 pm and was composed of (Mg0)g.33°Si0,°1.6H,0.
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 available 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$%



out a reaction continuously for 5 hours. The pH of the obtained slurry was
9.5. This slurry was dehydrated by sucking with a Nutsche to form a cake
whi ch was then cleaned w th an aqueous sol uti on of nagnesi ubhDECEMBERR280% ng
a 10 concentration of 0.3 nol/l in an anount 20 tines the weight of solid
matter contained in the cake so as to renove sodium through ion exchange
and rinsed with ion exchange water in an anount 20 tinmes the weight of the
solid matt eandThe avétagaedaclteanedddake twas odr dedpimnaad eeencamp6@Edf or 20
15 hours and_ground with.a h r mll for |aboratory use to prepare an
eval uati on Shnpla° W?éhsi'ﬁé' ﬁb H1%ed dried product was analyzed, it had a

BET specifi ¢agybtpegodr easef 1) 1 A4 H ads d¥b €000 it s Ofwdd @A rMi %A tan
average particle dianeter of 20 pm and was conposed of (MO

0.33Si (2. 1. ePmDLe2glyt $npdhgersana MANDET @S dilie radspoptapageamtshomdd t hat
it was ano adsor ptli t.est n, d test was carried
out com%l egg%}g?ﬁ %hg&s‘%%n%gnnngr%faé%% %ggg'g@ojr'%??g%%lelgral&o%a&b?gﬁ%l e 1,
t he contentpph.potassiumin the filtrate was 14.5 25 ppm (adsorption test .
2) When an adsorption test was carried out conpletely in the sane manner as

the adsor pt { 8ASPEREi9NoFeSEXANpiReT AR HEISATRTEHD die Potwass Famriied Rat
filtrate wéoagieteggp 130 tHMmaA 'rﬂ’aﬁlr@@% gtﬂwﬂa&ggyswbﬂ' Lysavai lgbl e

adsorbent A was used”as a conparative sa : en It was analyzed, it had
a BET specEkampderlactharcanbént7@f ni¥tassia icorthentf idftrhte wia% 2 . BECEMBER
2005 23 gnd an average particle dianeter of 42 pmand was conposed of

(Mj0) 0. 29 SPBB:1.1H2Q  (adsorption test 1) Wen an adsorption test was
carried out

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

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

and an average particle diameter of 10 nm and was composed

of (Mg0)g.61°Si0,°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 commercially available adsorbent C was used as a
comparative sample. When it 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 (MgO)o.38°Si0,°1.1H,0.
(adsorption test 1) When an adsorption test was carried out

completely in the same manner as the adsorption test 1 of



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) Wen
an adsorption test was carried out conpletely in the sane mMAECEMBERRH05
adsorption test 2 of Exanple 1, the content of potassiumin the filtrate
was 2.8 10 ppm Conparative Exanple 8 A4commercially avail abl e adsorbent B
was used as a conparative sanple. Wien it was analyzed, it had a BET 15
speci fi c suEkamplarka tdie oot tntitg ofapbiaassitueninoth. £i8l &b anchsar35aver age
particle dianeter of 10 pm and was conposed of (MO 0.61" Si Q2. 0. 85H20.
(adsorpti onPPBst 1) When an adsorption test was carried out conpletely in
the sane mapAgko2ptile adserpYiwmeh &sd dddrp 2o dt &raks e it of
potassiumin the filtrate was 33.0 ppm (adsorption test 2) Wen an
adsor ption €e8PlRaslyadni &dreopame gipieatel3s i Bhe hadsarptiannéesds 2t od
adsor pt i %n E%g}n %eog @@@gn% tor}epgggts%\mlmog.np%gsﬁsiﬂfgépﬁ: 5 fl'2I tlr at e
was 10. me npar ative anpre conmrer ¢i al'1'y avai I abl'e “adsor bent
C was used gpma conparative sanple. Wen it was anal yzed, it had a BET 30
specific surface area of 502 n2/g, a Na content of 0.41 wt% and an aver age
particle dianmeter of 51 pmand was conposed of (MO 3.33 Si Q2*1. 1H20.
(adsorptiongkesk+lbeVieR 3R-RGSOIJHion test was carried out conpletely in
t he sane manner as the adsorption test 1 of 2 DECEMBER 2005 24 Exanple 1,
the content of podassrdangntohehei preaestwasvebtionPPm Cadedyptt omritcdst 2)
Vhen anlgdsg{ag{%li%rs] tiIeISta E’%ﬁd‘é%éi@gtﬁ‘&r produced by using an alkaline

compound as a catalyst can be removed efficiently and

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



conpletely in the same manner as the adsorption test 2 of 5 Exanple 1, the
content of potassiumin the filtrate was 12.1 ppm Effect of the Invention
According to the present invention, a catalyst which 10 remiDIECEMBERQ00SIe
pol yet her produced by using an al kaline conpound as a catal yst can be
removed efficiently and economcally anrg the anobunt of an adsorbent can be
reduced. In the current situation on environnental influences, all

possi bl e econonmi cal effects such as acLadmsti on in energy 15 consunption, a
solution to a waste di sposal plant problem and the |ike can be provi ded by
enhanci ng adsorptivity. The purified polyether treated with the adsorbent

of the presegnt | RAVERsESSs CASY RRuSUEY Ay Ya ¥IR@cADol yedWeRRL ebinglriﬁs(ihgf oaned
pol yur et hanes, resins, surfactants and cosnetics. 28 2 DECEMBER 2005 25
CLAI M5 1. Acpneectdndor muideinplyethereobbayredeby abdptionng contacting

d I h .ai b it | L Z1 ' : ‘
Py ogenScoRPATIERG Ao Bt b 1A it adrdreditaLfuld Spftbed vy en

presence of aarkyadlehal ioxitk alongiired ningtha@speesahakysf ta ankadsor bent
conprising a 1saént hesi zed hydrous magnesi um silicate conpound which
satisfies tRetad-IcoOnLRg Hahibe&iEhcs g% tEspni Ad6PHRENTEOCODPLESIEE t he

Fol Towi ng. 16 SaTA e el F Ao P oAEath i Lohebly CORRERER SIS °) 10
satisfy theshdlisdiiesgthanfedlowingyreguirgme@ts X135 0o 1(5D.006 Grde5t. 6, 0 S
anal ysi 4007 TEEERoiber AR ASET Ly e B FPRECEFoRPg) S5RaR Polve iR

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

(Ca0)x* (Mg0)y* (A1,03),°Si0, mH,0 I

wherein x, y, z and m satisfy the following ranges:

x<v,2<y,0=x=0.1, 0.06 =y =0.6, 0=2zZXo0.1

15 and 0.1 = m = 1.5,

(2) it is amorphous according to the analysis of its powder

method X-ray diffraction diagram,

(3) it has a BET specific 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
to claiml, wherein in the formula I of the synthesized hydrous
magnesium silicate compound, x, y, z and m satisfy the

25 following ranges:
x<vy,z<y, 0=1x<0.05, 0.12<y<0.25 0 = z<0.05
and 0.1 = 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 mz/g.

4. The process for purifying a crude polyether according



(3) it has a BET specific surface area of 100 to 400 n2/g, (4) it has an

al kali nmetal content of 0.1 wt% or less, and 20 (5) it has an average
particle dianeter of 2 to 60 pm 2. The process for purifyi ng DEGEMBER 2005
pol yet her according to claiml, wherein in the fornula |I of the synthesized
hydrous nagnesium silicate conmpound, X2y, z and msatisfy the 25 foll ow ng
ranges: x <y, z <y, 05 x<0.05 0.12 <y <0.25 052z<0.05 and 0.1 5
m5 1.5. 3. tdhelpracass whareit | flye ngymatice sifieefohydirbes aagorediingn 30 to
claim1, wherein the synthesized hydrous nmagnesi um silicate conpound has a
BET specifiElE&Fﬁéée LY 1555 (3 3B hp/Hetal sRBtERSceLs 088 pihd fyi ng
a crude pol yet Reggaccordi ng 2 DECEMBER 2005 26 to claim 1, wherein the

synt hesi zed hydrous magnesi um silicate conmpound has an al kali netal content
of 0.08 wt% or less. 5 5. The process for purifying a crude pol yether

di l al,m. 1, wWh [ he synt hesi d [ il
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for purifying eleiwda peiheaidied e o ¢ih tigesifedl By BrbusWhiigties ke

synt hesi zed hXQrous magnesi um silicate conpound is obtained by reacting a
wat er - sol ubFélifddfe SOTROFAG NAst #ra WedGd Pantdatle sHAMTRBQF iy ke
obt ai ned nmag eﬁhqnlsilicate to an aqueous solution of at |east 15 one salt
selected fromthe group consisting of a water-soluble magnesiumsalt,

wat er - sol ubl e al umi num salt and water-soluble calciumsalt. 7. An adsorbent
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to claim 1, wherein the synthesized 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 agqueous solution of at least

15 one salt selected from the group consisting of awater-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)x* (MgO)y* (A1,03),°Si0, 'mH0 I
wherein x, y, z and m satisfy the following ranges:
25 x <y, z<y,0=x=0.1, 0.06 =y =10.6,0=2z=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



(1) it is represented by the following fornula I:
(CaO ., (MO y(Al 2CB).'SIi2 nH20 | wherein x, y, z and msatisfy the
following ranges: 256 x <y, z <y, 0<x S 0.1, 0.06 <y < 020ECEMBER<2005 1
and 0.1 5 m< 1.5, (2) it is anorphous according to the analysis of its
powder nethod X-ray diffraction diagramy (3) it has a BET specific surface
area of 100 to 400 nR/g, 30 (4) it has an alkali netal content of 0.1 wt%
or | ess, andompblnidt, kas yan Avardage patisfyetdeafeleowahg2rbaged:pm 8. The
adsor bent according to clai Q?,%/nerei nin thg formula | of the synthesized
hydrous magKeSi ¥m & Ki dat @ 2= DECEMBERS 2005127 BowpbudRl, %, =y 2z > &n@5m
satisfy the_fgl how rg pargeg:sx <y, z <y, 0<x KO0.05 0.12 Ky KO0.25, 0
Cz K0.05 "and 0.1 < mS 1.57°5 9. The adsorbent according to claim?7,
wherein the synthesized hydrous nagnesium silicate conmpound has a BET
speci fic_surface ea_qf 150 to _350 . ,10. The sorbent .accprding to
clain17,5mh rein ?ﬁg a%ﬁ°§3ﬁPﬁe&%ﬁ&fg%ﬁ§cﬁ% %%%H52?UnW§?F?iatgg80npound has
an al kali meyaltheentzed HdrfbUlB ndJadsibwssilidatdhgongsaniceRbsacCc®Eti ng to |
claim?7, wherein the synthesized hydrous nmagnesi ymsilicate conpound has an
15 average PRECLELE FUHfA® 3Hed b U¥0 phe 320 Mheg adsor bent according to
claim?7, wherein the synthesized hydrous magnesium silicate conmpound is
obtained by contacting an aqueous solution of at |east one salt 20 selected
fromthe graop comDhestidsgrbent waicerrd&iolgibie chapme?| uwheaéin waker - sol ubl e
alum numsalt and water-soluble calciumsalt _ after s%nt hesi s.

10 synthesized hydrous magnesium silicate compound has an

alkali 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.



