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50 Therefore, these processes are insufficient to practical use.

-SUMMARY OF THE INVENTION

The present inventors have devoted themselves to research in order to remove these problems in the

86 conventional processes and manufacture high purity silica having a very low content of impurities efficiently

and economically by using an aqueous alkali silicate solution as a starfing material, and have accomplished
this invention.
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having a bore diameter of 1 mm or less to coagulate the same, and thereby making the same - into a
fibrous gel having numerous cracks on the surface,

45 {2) a'step of treating the fibrous ge!l obtained with an acid-containing solution, then washing the gel with
water to extract and remove impurities, and thereby obtaining silica, and
(3) a step of heat-ireating the silica obtained, at a temperature of 1,000° C or higher.
‘Process B-1: a process for manufacturing high purity silica which comprises;

: (1) a step of extruding an aqueous solution of an alkali silicate shown by the general formula M20*nSiO.

- &0 wherein M is an alkali metal element and n is a number of moles of SiOz of 0.5 to 5, and having a
viscosity in the range of 2 to 500 poise into an acid solution having an acid concentration of 4N or less
through a spinning nozzle having a bore diameter of 1 mm or less to coagulate the sams, and thereby
making the same into a fibrous gel having numerous cracks on the surface, and
(2) a-step of treating the fibrous gel obtained with an acid-containing solution, then washing the gel with

85 water to extract and remove impurities, and thereby obtaining silica. '
Process B-2: a process for manufacturing high purity silica which comprises:
(1) a step of extruding an aqueous solution of an alkali silicate shown by the general formula M2Q*nSiO.
wherein M is an alkali metal slement and n is a number of moles of Si0; of 05 to 5, and having a
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. 456
An -aqueous sodium silicate solution as a starting material is prepared so as to have a viscosity in a

range suitable for fiberizing the solution. Thus, a starting solution is obtained.
The viscosity range. of a starting solution suitable for Process A is suitably 2 to 500 poise, particularly
10 to 200 poise, and the viscosity range of a starting solution suitable for Process B is 2 to 500 poise,

60 suitably 2 to 200 poise, particularly 10 to 100 poise.
‘When an aqueous sadium silicate solution having a high SiQ2 concentration and too hlgh--a viscosity is
-used as a starting material, it is used after proper dilution with water.
An aqueous sodium silicate solution containing about 30% SI02 have a low viscosity and an insufficient
: stringiness in a usual state, and hence is used afer polymerizing its sodium silicate in order to impart
- 66 sufficient stringiness to the solution.

: As methods for polymerizing sodium silicate, there have been proposed a partial neutralization method
using an acidic substance, a dehydrating-concentration method, a.method comprising addition of a
. polyvalent metal salt, etc. Among these methods, the dehydrating-concentration method is the simplest, and
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agent which decomposes on heating to produce gas or a low-boiling substance which is liquid at ordinary
temperature, and then fiberizing said starting solution with heating; and a method utilizing a cavitation
66 phenomenon caused by & pump for feeding the starting solution to a fiberizing apparatus.
~ As & coagulant used in the coagulating bath in Process A, a water-soluble’ organic medium is used.
Water-soluble organic media have high affinity for water, but almost no affinity for alkali silicates.
Coagulation of alkali silicates seems to be caused by the so-called dehydration effect. The water-soluble
organic. medium used. in Process A denotes, for example, alcohols such as methanol, ethanol, n-propanol
- 8 and the like; esters such as methyl acetate, ethyl acetate and the like; ketones such as. acetone, methyl
ethyl ketone and the like; amides such as dumethylacetamlde (hereinafter referred to as DMAC), dimethyl-
formamide (hereinafter referred to as DMF) and the like; and dimethyl suifoxide.
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#£P 0-206 353 Bl several percents dehydration causes polynerization of

_sodl umsilicate and hence an increase of the viscosity. The starting
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" nozzle outer surface with a priner. For the fiberization, there can be
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~ through a noziy means df & dvertfugmatgatvetbmpegatirb ¢ 08HER 10 nirt tree@toniint. Wi th an acid
‘sol ut i onwe t hothg lweightclglvet thepsample sfiee shecabevernmantionad] reatrbeml dafiovpsdt Hy anyirighet 180 ¢
\processes f r ofer ¢ haurssind wjfswingtio esPl tp reomdernperaturoi agldsiecsiobn of an aqueous al kal i
si | i catedrafesabieyange s the diquid eonigateof the fibrops gsl in theesase of using; fepexamples dapepuseddiymi on i s
ext rﬂdéﬂcaferﬁ°l9 H“°a3 Fﬁﬁi‘?’é"q WF&'@&’WWO(P&?H 1l?f’étl ng bath. The -35 st arting
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0.3
ot hough,,;vgm ,sg e used a 40 nozzl e havi ng Cross-section
bor es andevan Mowke k&efo@ﬁbr&ﬁl dolhedidg faqil;&.@widnbﬁ.rme Acmhslﬁmd trihgh,Nfe Brne&‘aeas of
this i MyRRidsCimecat s iehtioh 0§ QLD R thé) Y1 RS R UNBVeR Wics baHekiraton, fs gr face
can.dge whiktnad, aRils @bvitieul using a nozzle for spinning hollow fi ber .
sat | Sf actmodssd BYRIAdvErita@ous hbi GHoteig uddl #3Ghe Coaguldde a @Bt Pe theisamé Béad s§ it 2.
_ used in the next step 2, because there can bé omitted steps of recovery of the coagulant, treatment of
waste liquid, and the like which are necessary for Process A using an organic solvent as the coagulant.
in both Process A and Process B of this invention, the coagulation rate of alkali silicate varies greatly
'66. depending also on the kind of the coagulant used, and therefore it is difficult to determine the temperature
of the coagulating bath unequlvocally though a temperature of about 10° to about 60°C is usually
preferred.



':._rl ncorporatlon of fine bubbles into the fibrous gel is also effective in

_ |ncreaS|ng the efficiency of 45 extraction of inpurities. As a nethod for
~incorporating fine bubbles into.gpqddeysawy gel, there can be enpl oyed
‘various nethods, for exanple, a nethod using a starting solution prepared
by stirring so as to cause ‘suction of air into the solution; a nethod
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presence Ojy Fr&8ssCA, Moo cséu?e ﬂruﬁatt cah 86 eified: diEaltoboRitudlsy rb&tig B8l isthéRmi N
: adj ust meghtiongfibdré18s # %, B@id te|cBseSdt BetciHiseStehtm@a; it is preferable to cut the gel in the form of
long fibers obtained in the above-mentioned step 1 into short fibers. For the cutting into short fibers; a
60 * conventional cutter for cutting glass fiber can be used. The length of the gel after the cutting is usually
-preferably 5 to 50 mm, and alength of about 10 mm is particularly suitable.
In" Process B, the fibrous gel is easily made into short fibers of about 2 to about 5 mm in Iength by
stirring in the treating solution.
. When the gel is made into short fibers, its dispersibility due to stirring in the treating solution becomes
§6 very good. The gel in the form of short fibers disperses in the treating solution to form a slurry. Therefore,
procedure of extracting impurities becomes easy and the uniformity of the impurities-extracting effect is
improved, so that the scatter of the results of extracting impurities is greatly reduced. Further, since the gel
in"the form of short fibers has also high bulkiness charactenstlc of fibrous substances, liquid separation from
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- “Fhe term™the highly swollen state of the gel"” used in the specification

~means .a state in which the liquid content of the gel is high. The degree of

the swelling can be expressed igpd9dg35a®y the:liquird content of the gel.

- There is a preferable range of the Tiquid content -of gel in a state in

~which inpurities are easily . 30 extractable. Wen the liquid content is
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This is because many silanol groups (=Si-OH) are present on particle surface particularly in silica
obtained by a wet process and bind to water in the atmosphere. For example, when the silica obtained by a
wet process was heat-ireated at 800°C for 1 hour, water corresponding to about 7% of its (dry weight
base) was evaporated, but the silanol groups remained as they were and adsorbed water in the atmosphere

* 60 -to cause rehydration. Thersfore, when the heat-treated silica is allowed to stand in the atmosphere, it
adsorbs water, and when allowed to stand therein for a long time, it returns to its original state.

In order to solve this problem, the present inventors have investigated the treatment conditions
variously, and have consequently. found that heat treatment at'a temperature of 1,000°C or higher of the
silica obtained in the step 2 causes disappearance of its silanol groups unexpectedly and can give a dense

s5 sllica having a small specific surface area.

This invention has been accomplished on the basis of this finding.

A rehydration tendency is weakened with elevation of the -heat treatment temperature, and when the
heat treatment is carried out at a temperature of 1,000°C or higher, almost no rehydration tendency is
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----"erm‘l-«o-ye'd, t hough in order to extract and renove an especially slight anount
cof inpurities, it is also possible to carry out a multistage treatnent in
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pr essur e derssepstaétare afizn \do Aiwsé) bigtkined by poiersar) brel, hende ¢as bb 10sddles arraatgrial forf trab§rent 0
150 C, pwisbesadiicy spédal (wramjcst and 16 likeC dndrpapicelatyi ek fillsre fontvesin cqmnosﬂon@rfomf
an appar &negsualing highlydntegreted elrcelisd t he energy cost are taken into

consi d®r at | BherTiHese; precsssee dre ‘Fq‘laWP%“ssa!s@rJ“ thet e cay irencp the mpquiagtugng: coh 4
stirring. °°TW’%%‘E€§’§’°’N°“°EPF@QS ctedure in this step can be carried out also
by conti t‘éz égi' ek “PF f”t‘iﬂ“’?’b:‘%ﬁ’éﬂa"\e%rﬁ'° i Wity laxance tto jExample; and,
the case ‘OFPHAIERA™E t reatment, it is preferable to cut the gel in the
formo Is Eg(glgq%] pers obtained in the above-mentioned step 1 into short
fibers. e cutting into short fibers, a 50 conventional cutter for

cutting gl aged felifcbd Bf%&ku!%es B of J}Dé‘ou& @%ﬁsnﬁ&%tetsblﬁnog ljs&irbé%n&:ia% Gidliagld 1S
usual | Y Rb@bR SHbhe/NS 3t Rordhdndhe saRe aPpli@ A6 26% 36PPb)| was RéHiddi sf 50 | Y
sUi t abl e.to bé)d&yE1EBE SndBconbdhBatbd, INhEYdSy & SlartingS MG foy ﬂﬁﬁﬁﬁkﬂoﬂ Bin@iniig @2t $ibPREsS Of
about 6 toBtaiét Whe Sarlii soRtidnhaE b RisthitySd btidut 100 pbibe 4t/36° ¢ &ricHak GebdSRb it dtriginesédhien
the gel iTae stadify sohition Whofiterelij dFRr @hich e filtkats Mas Sxthitidd iy aCdoegulalingSbett (coagiatn
t he tr eatDMAg) saintdinecdbat 30eC.caraSpéed of 8 @v/ryin B9 ardansIdi @n Garduder thréuge afnozzie cobted Wity t
fi ber s diPI P& resie having & boes diansetel ohly! @oPuEhd @ nurbher dfdors af 200.urry. Therefore,
_ The starting solution extruded was dehydrated by DMAC to be coagulated into a transparent fibrous gel.
56 The fibrous gel was cut with a cutter into short fibers having a fiber length of about 1 cim.
in 500 cc of a treating solution. (& 5% by volume aqueocus sulfuric acid solution) was immersed 10 g of
 the resulting gel'in the form of short fibers, and treated with stirring at 100° C for 1 hour. Subsequently, the
treating solution was-replaced by 500 cc of a 10% by volume aqueous sulfuric acid solution, and second-
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- procedure of extracting inpurities becomes easy and the uniformty of the
inpurities-extracting effect Is inproved, so that the scatter of the
results of extracting i mpuriti egp b0 Qpﬁ*y reduced. Further, since the ge
in the formof short fibers has also | N bul ki ness characteristic of
. fibrous substances, |iquid separation fron17 - EPO 206 353 Bl the gel is
very eamaye tedamnlwasm&u dugjinaleckaing Irianinet ascdesquiberCabdest es aft er the extraction
pr ocedur eThefsilicarjoutha torne ot shbhdibers lthiug abthindaiewasolzsizid vl boljing Weater zend diltdredetatbeent | s
t hen - ddeeridified aneiciebyvirhtadic inddheatesidushvas weediirdrag 150° Clandiereheatiizeated gt h2000@tardnal
teupﬁrammre if necessary, conbined with a filtration procedure. As the
aci ds usedhp siligan thefermeo shodifibers wes finely eriit inlodinely arpnujatad siliep hytbeskeatireatmeghinpur i t y
~ cal | edower toimake) thgpagiele size gistrikution-yrifeyryy, #he drelyeranulated siliga yas epung ¥ dreprsyof a
di | uti ﬁﬂf‘dﬁma"gpé?ﬂﬂ%‘@f‘efﬂw fing sliica gprticlesiyerebiainetised or for washing silica,
. there is preferably used pure water containing alnost no inpurity. In both

Pr oces P Process B, the content of the above-nentioned inpurities

I noltidi Egdggis ik 'Vu%oues's ts.ﬁ:atg? ol "@a; hesgn i (i Lt a&aséa:'gf‘n?'“’e%?f the
af t er sn 'glth 81 al cﬁlﬁ of

al kal i J\§u|fa dﬂﬁ g‘sﬁﬁm é‘o?«ﬁi ﬁ’aR:m& igcf0§| Cof eQBQ ta| €ss

ur ang um Yekartin T SORERShal o SUakbdRhAIGR BRd rad fiRIICWIRXEH sdbassi ﬁels@amn. Pdamﬁo'ass A1
and Pr @griiiingEairloubiisstwds RRehiad 8y wad ifto 2QosigalalirChaiasing DMAE 26 @oadntarom an

di sadv axiuagaiRouh iamoizeahads BEgoldSathin BBy BiwliigGrboteSdidislr ORIORING 2@ auier &f t he
pr eseneeareDdt 208 Yy olkdin afirdbusPoIOMaE, find biiibies WeiefpRdent inlthefididue geINThel fibkoangd s have
deyvot edorttdiringehabhiesswes @utrits siaridibers andihetesubjecled ©NBVERMS tredimant ps inlExanplaatitol 5
maneb aobtain ellidaipgiticlsir ity silica having a very |low content of inpurities, a

| ow hygr dsdelpé &l tare ghrwvnathes ireiurity sqentents ot theusilicas befere dize, heaf frdatment tobtpinethi
economiEsanpies Ajyand A2 dgscrbedaahere Land dhkeidal propaeriies af dhes gilicat pasticleg after the cheeti ng

' naterlﬁﬁm“ﬂﬁd have acconplished this invention. Process A-2 and Process B-2
are r oc dwaiksis fonPisy prsctharps sonducied by a‘l‘%@“Y"Fi?"r%Pa'ﬂ% st ep 3) to Process A 1

or | albxpmpleg, g{ﬁt’?ﬁeg °"‘sl i pd P‘b H‘bE‘?"t‘ Md’i@' oBPLIaFdEyt t he
silica '6%%51"'5%‘{1‘" f fing an Slectiical copguctivity of|.Qi. §'§°'B' Sp (59 5" Process
A-2 or Process B— conprise the following three steps. Step 1:
fiberization step Step 2: inmpurities-extracting step Step | and step 2
..are gs explained for each of Process A-1 and Process B-1. 25 Step 3
heat treatment step In this step the fibrous silica obtained is
“heat-treated at a tenperature of 1 ,000 C or higher. Process A-2 and
Process B-2 have the follow ng characteristic in addition to the sane
- characteristics as those of Process A-1 or Process B-1, respectively. Wen
- heatsstreated at a tenperature of 1,000 C or higher, the silica obtained
|'oses silanol groups 30 present on Its particle surface, and therefore the
hygroscopicity of the silica can be greatly reduced, and the fine pores of
silica particles are lost, so that there can be obtained dense silica
particles having a small specific surface area and a high bulk density.
Proc®ss A-2 and Process B-2 constructed by conbi ning the above-nentioned
step 3 with Process A-1 or Process B-1, respectively, can inprove the
efficiency of extraction of inpurities In silica and can give a 35 silica
- having a | ow hygroscopicity and a hi gh denseness. The high purity silica
obtajned by the process of this invention is suitable also for applications
in ich

50
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ftheipresence of particularly water therein is undesirable, for exanple,
‘transparent vitreous silica, fillers for resin conpositions for

encapsul ating el ectronic parts, egs £p 3. Heat treatment step The
fibrous gel is converted to silica gy tﬁe acid treatnent in step 2, but the
silica still contains water. This water is divided i nto adhered water and

‘bound water. The adhered water is easily evaporated by heating to 100 * C
“or higher, while the bound water mabdief fAlcult to renove conpletely even at
a tenperature of 45 400- C or higher. This is because nmany sil anol groups
(-Si-OH) atk) prespuritp pentenite sifr fsidd qeardd fudteirheat ntsehtmenabt ai ned by
a wet Pprocess and bind to water in the atnosphere. For exanple, when the
silica obtained by a wet process was heat-treated at 800 (err) Cfor 1
hour, water corresponding to about 7% of its (dry weight base) was

evapor ated, byt the silanpol groups%ﬁagyrg?iﬁé? gwere and pdsorbed water
Ji'n-theg atnosphlere 50 to jcause rehydratiQ re ore when the
heat-treated di lggampseal| oved to g in thefatmospheke, it| adsorbs

~wat er, and whgn allowed tlo_stand théfein for allong tine it keturns toits

original statgq. In order ftonygolVve tiRis prql em thg prlesppt ijpventors have

i nvestigated t conditions variousl 'r, and I‘A\IP consequently
found s hat hedt trgatnent| a tenmper,at l 10 or higher of the
silica obtaindd |n£ he stle B 3 alis®s 4di & gpgg neg its &illanol groups
unexpect edl y Fre—een 9.ve-a dcn“ 5b——siH-ca—hivH-hg a SHal—sjpeci fic
surface area. {Thi syynventfi og Bas b%eq afcqmy i ghed pn{the basfs of this
finding. A reljydration tgndency S meak=ned wi f{h el vation of{ t he heat
treat A&nt tenperatore—andtwhenrthe—heat—treattent—i-s—carr+ed out at a
tenperature of 1,000 C or higher, alnost no rehydration tendency is 8
EP0206353B1 observed. When high purity silica:is used, for exanple, in
transparent vitreous silica, or as a filler for resin conpositions for
encapsul at{2)g Rlersicalcppapestikebeofr a3dice Papeidies| afrtgrwakar therein
i s- unfesirable, and hence the heat-treatnent at 1,000 * C or hi gher is an
i ndi. spensabl e stegatm@ent \Wien heat-treated at a tenperature of 1,000 C or
~ higher, the silica obtained in the step 2 splits from nunerous fine cracks
present in the fileemiobsmymed to finely granul ated sEkxampleand at the same
~time, ¢t loses fine pores to obtain a dense structure. Thus, silica
particles havin speci fic, surface area of &bout 10 nR/g 62 | ess can be
* obt ai ned. 'ﬂﬁﬂ?ﬁiﬁi@ FheesAipEribptipntne Hedio thQhIhht kahobéogééé)a3|t

is as silica particles, though if ngﬁéssary, io the particle size can be
adj usted by .t her grjndin Be silica. As to heat treatmenf conditions
for oaini n%}ﬁg{ "f%‘a&p%\}’t 58?8{9 ﬁavr ng a l*ow h)Pgr%%copr city, 9-BPgh bul k
density and flc*s ace area, eating tenperature is
.preferably fﬂﬂ%gpdgbég h%? g%& in practrcaﬁ’ 100 to 1,4B80°C. The
-+ eatnent tine may be properly determned in relation to the predeter-
m ned tenperature. 15 As an atnDsphere for carrying out t he heat

treatffent, oxygenpradysapbes #hophdlenifeduyy haea ‘necessary,
inert gases such as nitrogen, argon an the | T ke may be u e For practical

use, air is prefeivefagéspaprappargivesf.or carrying out the heat treat ment,
any apparatus may be used so long as It can maintain the silica at a

tenpefat ure of**L EMih Gsblibhgheteran@atther@adiehie wiseda BLbWRY! 86 furnace,
box- type

stand in a thermo-hygrostat adjusted to 20°C and
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-20 furnace, tunnel furnace, fluidized calcining furnace, etc. As to a
‘heating nmethod, electric heat, conbustion gas and the |ike may be used.
EFFECTS OF THE I NVENTI ON 25 = gA@pe@k9B1t 0 Process A-1 or Process B-1 of
this Invention, high purity silica particles having a very low content of
inpurities including radioactive elenments such as urani um can be obt ai ned
by using an aqueous alkali silicate solution as_a starti rrﬁ,h rial. The
silica particl 89%REi rdl bghe Hskolpt 03188 KAFeGRi gRer y than do

t hose obtained by prior art, and hence can Fe usg ° ?tt %rﬁly as a filler,
“digpersant andwedght ihange s SheVE #BrERFEF PBFOFPEAS 4rent 30 vitreous
sili€a, special ceramics and the Irke Mor eover, they are expected to be
~used as a materi al for fillers in c or for encapsul ati ng

el ectroni ¢ p¥eter mhs 1%&‘:05)% |ng b Pr@ﬁ § Q\bgpi’ro Process B-2 of this
invention, silica partrcles of a particle size of 1 to 100 um having such a
hi gh purr ty that,thei he Q£ atl g%\} NEr LLLAS shiy ?I]_@dhrfg;erlacg%iﬁ@ el enent s

_such as urani umiis ve y Iow hygroscopicity and a snall specific
surface area, can be gl a3 cgo s UthAgr 8BhdS coRutasnald@IZ0E || cat e
solution as a starting rraterr e silica particles obtained by these
processes have a highgtg Pg tix. @ | ower hygroscopicity and a denser
strugture than do those obt ai ned by prior art, and hence can be used as a
material for transpargemd wéiég@usg;;rbfcaa&pesaaip.teeraddlmdmbbthe i ke, and
particularly as Pfiller for resin conposi tions for encapsul ating highly
integrated circuits. dbl toFuobhetempbeatumeodessedegicearemt ageous al so
i Rt hat they can reduce the nmanufacturing cost as conpared with

conwenti onal processesftdhetheobeat &meagfmeadi.s of this invention is
.explained below with reference to Exanpl es and Conparative Exanples. 45
Exanpl e Al Under reduced pressure, 3,000 g of aqueous sodiumsilicate

. sol uti on #3 correspondr ng to JI'S K1408 Sodium Silicate No. 3: hereinafter
t he sa ed) (err) was heated at 50 (err) C to be dehydrated and

con ant r eby a s art sol ut i n for fiberization contar ni ng 32%
err) aé[%‘ g?; Ous-s !‘;ﬁ’grsﬂ'ﬁmgﬁd f"BRa’H%thaé"\‘/F’éaEFB 19/} wasdehyd 1000
dat

pOI se under reduced (c1] :(.'ﬂeg? :{ 5‘, 3 ighgt &F?ffj?ron was
_frlter a.n % q'bfthﬁ%t E%;é it 8 j&é% ﬁ?%&%@c’f an

(coag

extr udaiemttar&ug hnn%a uab&%L& i) {f§'§ %%Y&Fj ?gi
; s oy

er of

0. 1 MBotaned vdrd toaiae in tF?J sahidnfufne? bs 3%mpT @l 18 bBthih thdJesd
dehydrated by DMAC to be coagul ated into a transparent rous gel . 55 The

fibrous gel was cut with a cutter into short fibers having a fiber length
~of .about 1 cm In 500 cc of a treating solution (a 5% by vol ume agueous
~sulfuric acid solution) was imersed 10 g of the resulting gel in the form
.of short fibers, and treated with stirring at 100- C for 1 hour.

\Subsequent | y, the treating solution was replaced by 500 cc of a 10% by

vol ume aqueous sul furic acid solution, and second- EPO 206 353 Bl stage
tredfnent was carried out in the same manner as described above. The silica
in the formof short fibers thus obtained was washed with boiling water and
filtered to be deacidified and dehydrated, and the residue was predried at
150 * C and then heat-treated at 1,200 * C for 1 hour. 5 The silica in
the jJormof short fibers was finely split into finely granulated silica by
the heat treatnment. In

60

&5
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~order-to make the particle size distribution uniform the finely granul ated

.si'lica was ground by neans of a grinder

particles were obtai ned. Exanpl e gq38g :
silicate solution #3 (in the same |lot as in Exanple Al) was naintai ned at
30.C, and finely powdered sodi um hydrogen sulfate was slowy added in snall

portions with stirring. The viscosit
increased with an increase of the ad
-and a starting solution having a viscosity of 30 poi se was obt ai ned.

made of agate,

wher eby fi nal

silica

Grans of aqueous sodi um

t sodiumsilicate solution
$aBle 43
PRG aftbunt of sodi um hydrogen sul fate,

15

Th i | U] i - . . _
o e TP, hhd0-08) BbheBNELeds BE1TLA BAGAHAS Hedy Akl tierte |

| 5. The''s

Iron contalning alr

bubbl es was extruded as it

was into a coagul ating bath using DVAC as a coagul ant from an extruder
t hrough a nozzl e nade of gold-platinumalloy having a bore dianeter of 0.1

mo ‘and a nuni
- bubbl es were
bubbl €8 was cl
as in Exanple
i npurity contg

of
r esent
t int
AlNgo 20
nts of the

bpres of
i neéme
hort f
tai

Z00, TO oDbtaln
fibrous gel. Th
i beceagnd ahiten

h silica partic
i cas before the

% {fﬂ}%gffg‘*s*dgf"l%"?‘i%?‘y‘? f 1:

ne
ont ai ni ng

5 UDJ
es.
hea

ted t

Tabll e
Eoar

Exanples Al a

d A2 descri bed

above, and phy

5i cal

r eat ment

| thetgane t
I EE shown t he
/¥p £ dIn

propetties of th¢g

silica

partickes aftgqr theAdredt treat ment PMRnal ysip fort ¥,
by radio-actiVation_analysisl 25 In-all_FExanples

-manufactured By Nakarai Chenmical Co., Ltd. Wwere used ay
dei oni zed wat ¢r hav®3mg2an ellect MEEBRD®INduct i vi thy Df 1.
(25 O was us 35 40465055 10 _ER & 206 2653 PRI

(1) lapurity]conten;s_of silica,before heat treatjrent |6 Inpugity fcontents
10 Exanpl e AS"{5ppnj 2R2ndY [ ppb N3y C12 U

Th 15 AL - 09 04 2 ——3- 2 0.5

0.4 1.4 <1 < 1 20 (2) Physical properties of silica particles
Mtergem-ZGtremnem

conduct ed

Uland Thlwas
reagent s

aci ds, and
0 u.§V£n1or

206 .. 252 D1

| ess
Tabl e Al

’

(2)

‘Physical properties of silica particles after

heat treatment

.80
Weight average particle size : 15 ym for all of
Nos. A3-1l to 3
' 36 . ' 3 "
o Bulk density : 0.55 g/cm
s Water absorption : 0,.0% "
40
Example A4 and Comparative Example A1
1) 10 Grams of a gel in the form of short fibers obtained by the same procedure as in Example A1 was
45 placed in 500 cc of each of first-stage treating solutions, i.e., aqueous sulfuric acid solutions having the
acid concentration of 0.5, 10, 20 or 30% by volume and those having the acid concentration of 40 or
- 70% by volume for comparison. Thereafter, treatment.for extraction of impurities according to Example
A1 was carried out. (Examples A4-1 to 4 and Comparative Examples A1-1 to 2). _ _
2) The same treatment as in- Comparative Example A1 was carried out, except for changing only the
50 order of acid concentrations of the treating solution in the acid treatment. (Examples A4-5 to 8).
The_ impurity contents of the silicas thus obtained are shown in Table A3 together with the results of
Example A1. '
66
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_ I'tem observed
'size distributio
0. 55

0.0 * The nunbers in par ent heses indi cate wei ght' average particle sizes.

" Each silica after heat treatnent was aIIowed to 46 stand in a

n*

r

: 1 to 100(15)
0.55 Water gpgosegassay (%)

t her no- hygrostat adjusted to 200C
t he wei ght change was neasur ed.

TRES

Exanpl e 30 Al
1 to 100(15) (um Bulk density (g/cm)
0.0

2§10 256

A2

Particle

* *

EP 0206353 Bl 80% RH, and

€ wei ght change is shown as water

~absorption. 5 V\béffe@@SBEp%an E&cen@:‘é’at‘ic{rﬁr@uﬂfurlé) acid) (err) 10
. Wi The weight (g) of eac san‘g e after stand, for 72 hours under the
conditions of 200C and 80% RP seﬂﬁenﬁﬁ@ Jtﬁ\‘? (g) of each sanple

-al | owed to cool
after the hﬁ
I

to roomtenperature in a desiccator 20

sodi um

si'licate soljutNon #3 (in Abﬂdseﬁacleﬁtmﬁdh Emeph:&bSd ot drated and
conggntrated un kBt o eSSH-E—By—FeaRstof—a—vaeyu-pup—w t h kneadi ng
in a kneader ggy.ntaiNged gt BArse€, soSas:dml have Na Si O -cor¥ent jof 31.8%
| wher eby a t fanspar ent “s{ gr t Bkggeol it isdragsas bbt({mm:lj ThéppPlcosity of the
starting solfpttonmmwas—56 potrse—at—po——C—Thg—startmg——sotutTon wa
extruded 30}into gal4rdf |vari 8u§ cpagulldhts {rom%Pe trud%rothlrough a
' nozzd e coat gd Witl“"P’ﬁE‘E resT T havig—a _boreyiamerer—gf ot and a
‘nunber of bcreséof , td obtin af tradareft fibrdud g8 L Thel fibrous
"~ gels thus olgt ai reaged Ty The sane nne ' EXapple A to
obtain the I‘eSl.gtg ’\gﬁ an #gbl e A2, 40 c?r‘sirs 1050
™~ A4-3 10 8.2 2.5
A4-4 30 10 9.0 2.8
¥ o Al-1 40 10 40 50
25 IR EYE
® > = . .
Rerd g ]
§* x| Ar-2 70 10 339 110
8 .
% Y | asd-5 10 40 2.5 1.7
o
S q _
. & | A4-6 10 70 3.4 1.8
~t * Acid concentration: % by volume, (cc conc.
'40 sulfuric acid/100 cc treating
solution)
& -.Common condi.tions : Temperature loo°cC
of acid treatment '
Treatment time 1 hr.

60 Example A5 and Comparative Example A2
A gelin the form of short fibers was obtained by the same procedure as in Example A1, except for use
- of the starting solution prepared in Example A3. 10 Grams of the gel in the form of short fibers was placed
in 500 cc of each of first-stage treating solutions, i.e., aqueous nitric acid solutions having the acid
concentration of 5, 10 or 20% by volume and those having the acid concentration of 40 or 0% by volume
for comparison, and treated with stirring at 100°C for 1 hour. Subsequently, each treating solution was
replaced by 500 cc of a 10% by volume aqueous nitric acid sclution, and second-stage treatment was
carried out in the same manner as described above. Subsequent treatment was carried out by a method

- 85
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12. . ":EP 0 206 353 Bl Table A2 (1) Irrpurlty contents of silica before heat

v treatment 5\  Item | mpurity contents 10
Coagul ant o Na ~ Epo2oss3ssBt U No. ‘ \
(ppm (ppb) -A3-1 - DVF - 1.5
1 A3-2 Met hanol 1.2 < 1 20.
- A3-3  according to Examplét Alcto obtain silica particles. ‘2.3 2 25 (2)

Physi cal pFspiepurite sontdntsséf| the: siliqasbefore| thes heet treatm@® and physical properties ohthatsilica
-t r-eat merfertivips ¥let the hest ieptmeshre phown insTaple A4. 15 pm for all of Nos. A3-1 to 3

Bulk density : 0.55 g/cm 3 Water
‘absor pti on 4: 0.0% 40 Exanple A4 and

Conpar ative Exa ans of th rm f.yshort fibers

obt ai ned by thengg%%‘r 6J<ffe %ta%erft N: %ﬁ%tﬁgnﬁggig c1d) pI aced in 500 cc

of each of first-stage treat? % ?u’t Bnd e., aqueous sulfuric acid

‘sol-utj,ons (h&vi ﬁgpuhemlwmmmtafitsmu 1®e5¢raohea© sreddmemdt vol une and
those having the acid concentration of 40 or 70% by vol une for corrparl son. -

Ther eafte e atAeRt—Fpi——exttracttonr—et—t |rpu*| H-es—aceotthir 6 +-o-Ecarpl e Al
was carrilec . edid kancentrat Corpar|at ImpuEi &picos tants t§ 2).
2) The sane tres ﬁrﬁm—m—m-m xcept
for ci#angf ngoonl y h - Fingter |of Se¢endondent r¥&i ons pf th& tredt | ng
sol ution fin the acid _=at rﬁé-'rﬁge(EJ anBeaged-5 [to EPPMIhe | mpdPph) C,E nt ent s
of the si ~as | [ OWIT T 1T Tapt § A3 togetngy with tne
results f Exanphg-Al . 35 135 EP}206 3@ Bl Tabl e 23gEffpct af ]_amJ
cencentra . (sul furifp acid) 5 . of
treat#®ng |sol'gitijon Acid Foncerﬁratl pn. Tnpurtty qontents Ttem
| g | a5-2 10 © 10 5.2 .
X : '
AS5-3 20 10 9.3 ' "
2 . 1
2 o |
09| Aa2-1 40 10 50 7
g e ,
50 s 8
£ ]
-3 A2-2 60 10 235 . 20
35_. )
* Acid concentration: % by volume, (cc conc. nitric
s acid/100 cc treating solution)
_ "
(2) Physical properties of silica particles after
- heat treatment |
Weight average particle : 15 um for all of Nos.
size -
A5-1 to 3
80 . . . 3
Bulk density : 0.55 g/cm "
Water absorption : 0.0% "
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.10 No. (err) First  Second Na U

‘stage. stage (ppM (ppb) A4-1 0.5
10 - 9.5 5 .10
-0.9 <1 x o A4-2 o %ﬁoé&l%gam 10 2.3
1.5 (err) A4-3 20 10 . o 8.2 2.5
. Ad-4 Example A6 and) Comparative Example A3.0 ‘9.0 2.8 (err) Al -I
- 40 10 40 50 25 (err) gerr)
10 . 6,000 GBS of aqueous sodiun] §igatp @olut)an ¢ (ir the Samer iyt apin EBxample A1) was dehydrate

7Q_  and concentrated3uaer reduced pressure dy 3Beans AL B YauUMCRUMPr withi \egading, By tmsedare.  (cc
conc. weihthingd &t 781G, therelly steeting selutionsngriaus fin theiroippostien esp OR#PRd: t i ons_:

Tenper at (These starting solutions were individually fibe"ze‘iel)ﬂ@?ﬂd“raéi"i?'d!"ﬂé%@’f?é‘ﬁ'@ Aty Baskioht t | me
1 hr. g@‘%?ﬁvﬁ'é'bﬂ(&at&ﬂiiafmaﬂ’&*@@aa | e A2 A in the f or m of . sho
fibers wd8e Hpeus; QQEd“‘B%PbFﬁ%d werpireatad Ry, aﬁ’f?{? ﬁﬂ © 18y use
of t he®dedion phippuriies o show} @ptép'&f‘sl"h"eE?%ﬂfp‘P%Nﬁ§°“t°_[‘E)°C§a§'?r§ igg¢be °ﬁ° B&P%in the
forﬁ?owamﬁﬂ?s??ﬂgﬁg @t¥8s placed in 500 cc of each of first-stage treating
solutions; i.e., aqueous nitric acid solutions having the acid 55
concentration of 5, 10 or 20% by v&ah#ke & t hose having the acid
concentration of 40 or 60% by vol une for conparison, and treated with
stirging at 1@UPar€tYoF°Pq%ﬁh'°$ﬂﬂk&iﬁﬁnﬁ¢§or%abﬂatrEEPPﬁ§e§GIut|on was
repl aced by 500 cc of a 10% by vol une .aqueous nitric acid solution, and
second-stage treatnent was carried out In the sane manner as descrlbed
above. Subsequent treatnent was carried out by a nethod 14 EP 0 206 353

_B‘l—/accorq' caipl-e—Al—-t-o0-—abt-ai-Asilica narflr\lnc —The |nr'n||rjj' /
conteent s [oN the sili Ewisbefsdmyt he heat treat ment and % &r operties
‘of the sijlica _patemrc] es affter the heat ngpt are s %J’t bl ¢ A4.
'Table A4 Effe of petarddmgent ratl iéelaﬁl d) of ﬁg’[l ng splution -
10 (1) | rpulPey sontsedusiion® j ca b ore eat treatne (ppm)
_ _ ' (poise) \PP! :
A6-1 2 . 4.0
A6-2 | 10 1.5
| 0 o ~— | No mutual adhesion '
% o | R6=31 50 | of fibers. stable |  1-2
g - 1 £iberization was
‘g. A6-4 . 100 POSSibleo . 0-9
| 'A6-5 200 ' ' 1.1
35 _
A6-6 500 3.0
\z o .
. Pola3-1. 1.0 | Many adhered fibers. 120
RAE] -
£ - Stable fiber forma- -
3 A3-2 1000 tion was impossible.
45 : .

* Values at 30°C

60
- Example B1

6,000 Grams of aqueous sodium silicate solution #3 (corresponding to JIS K1408 Sodium Silicate No. 3:

58 -heremafter the same applied) (SiO2: 28%, Naz20: 0.9%, U: 36 ppb) was heated at 50°C under reduced

pressure to be dehydrated and concentrated, whereby a starting solution for frbenzation containing 32%

Si02 was obtained. The starting solution had a viscosity of about 100 poise at 30° C and was good also in
stringiness.
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' _'Ac_i d 'eoncent ration I mpurity contents Item

. 16 No. A\ First : Second Na U st age
stage . (ppm (ppb) 5 C 10 2.8
<1 20 x A5- 2 AEP%2f835331 5.2 (err) A5-3 20

-10 ' 9.3 25 (err) :30: (err) 35 * Acid concentration: % by vol une,

. (cc conc. Trietstartibg adlitidhn ¥AOfHS®, aft@ahich theJitrate twia® Bxtrudbd it220 IRy 6fi accebgutigietht | es
~of sili qa1ipaquebus spifuriafatie sollitisalt mdintaest rue 80 ° C/l bt d/¥pegrhdf 6aw/ainctyemqaas ofianleetruderl 5 pm
- for all twbughenozzs mase ABgdld-plalin@n @i®y having a bore diurisker dicdrisining and a number of bores of 0. 55
- g/ qpB WRD®r absorption : 0.0% " 55 EP 0206363 Bl
Exanpbe AGThersthring spiuion tekipuded-wasrgobgulaeg tBrayOy Guisializatiof of Ngef@ tnke copydrtechinto a

- si | i cat dranspprantifibrquesgpl. (The fikrpus asbiied a| hllowstrugtyre Echiryisisd Ahaps hagnaditafterratice & and
concent rtekcpertionsRagd thinpertions) anst its surface pasiion had, prmepaus acal?el!sw?ﬁks ump with

kneadi n%Fl Hedibpons g @as takenyout ofthy ¢pagulating beth by-megngs of Zt %°P‘&°rV?" 8994 s
vari ous {4 ceriyior was %E‘G’g'? ?P‘bk‘"’ VRpeEsionfimes gl dhe. fb"PH%%% ingtp F‘PF%‘"%B pEbEeUder e

indi vi? "41&?%? ri ze edur e cord& tates
of the i el SR e e i AN G
| ob tgefi 6Lnda{r 6@%[9 %e gg ng t\a?glgor T u§ %elgz(sﬂnely spli Eo e re(\;)s.sul ts
Of t he eXt &Q Qﬂy,q klma He'f&‘rﬁ\ &'s eﬁoﬂﬂa}éﬂhds%m% @as“ﬁaée{i' irf §U0"ER of atbd? End\2
- cont et gakr sRmAYOP IO hﬁ@teb NiiRa Wi A6} usinb @HUBRBL fuskel. &hd ﬁﬂﬁrﬁsa%iatrﬁﬁdar/ e.
Tabl e AqsdenPebhbdnitatie RtRT Silic bite fiver&atiRRE AwasHGHith WhiB AR Pomaw less.
Vi scosi ty fRfslli¢a obtained was dried ovemight at 150° C, and then heat-treated at 1,200¥8K6i { boukt arti ng
State of The silica in the form of shoridiBérs @8d finely split into finely granulated silica by the heat treatment. In
oA order to make the particle size distribution uniform, the finely granulated silica was ground by means of a
20 grinder made of agate, whereby final silica particles were obtained.
The impurity contents of the silica obtained and physical properties of the silica particles are shown.in
Table B1. .

- 60
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(ppm 25 A6-1

'(err ).-'_'( po.i.'se)

. 4.0 AG-2
EP (?206°353)B1

1.5 (err) (err) fiberization was 0.9 (err)
‘(err) A6-5 200

1.1 35 A6-6 500 '

. 3.01.0 Many adhered fi bers. 120 (err) A3-2 1000

~Stable fiber fornma- 1000 Table Bl tion was
i npossi ble. 45 (err) * Values at 300C 60

~BExanple Bl 6,000 Grans of aqueous sodiumsilicate solution #3
~(corfrespondilng TmpihS il dhGadtsipSisgitbca No. 3: 55 hereinafter the same
~applied) (SiO2: 28% Na20: 0.9% U. 36 ppb) was heated at 500C under
reduced pressure to be dehydrated and concentrated whereby a starting

" solution larting
‘sol yti.on pad [scosity of about 100 pQi se émpgcltyccamGQﬂiﬁ good also in
strf%gine s. 16 0 206 353 Bl The :1drt|ng SO UtTo S TI1Tgred,
after whith the filtrate extruded ifto 20{PPRérs of awgﬁﬁﬁulatlng bath
(a 1N aqueous &PPuric acid s ion) rntalnega éﬁ) Ak peed of 6
m mn by ans of an extruder throug nd%z| aL gol -)IE iruntalloy
“havijng a pore draneter or 0. 1 mU and a {nunbar oresfof 200. 5 The
starting Es&mﬁbanbefbrweféwstmmgnémntedOt&er 0.8 Ey ﬁth<rdJ. zatd gn of Na20

. to be conjerted Into a transparent fibrqus ggL Thie fibfous §el hdd a
hol | ow styucture and a tw sted shape hajing an altfrnat}on of thidgk
paLt i ons p8ilikanaften dreat anckatmentr flae7 poPtBoh Ohdd| rfurde dug-gcale li ke
craeks. T ib _ i reans of a
belt conveyor. The speed of the belt conveyor was 1 mi‘nin, and the

imrersion time of the fibrous gel in the coagul ating bath was about 1 10
mnute. - In 500 cc of a treating solution (a 1:N aqueous sulfuric acid
qutlon) was i mersed 40 g of the fibrous gel obtained, and treated with
stiPting at 100 - C for 3 hours. The fibrous gel was finely split into
short fi bed2)of Phytsd calmpropértipgd bf shltcarparmRnﬂes after

heat treatment

30
, . % S | %* %
Particle size e ~Water
35 distribution Bulk degsxty ' absorption
- (um] {g/cm™] (%)
et 1 to 100 (15) 0.55 0.02
. 40
* The number in parentheses indicates a weight
4 average particle size.
** According to Example Al.
50
Example B2 and Comparative Example B1
5,000 Grams of aqtneous sodium silicate solution #3 (in the same lot as in Example B1) was dehydrated
_ and concentrated under redu_ced.pressure by means of a vacuum pump with kneading in a kneader
s5 maintained at 50°C, so as to have a SiO2 contenit of 31.8%, whereby a iransparent starting solution was

obtained. The viscosity of the starting solution was 50-poise at 30° C.
The starting solution was extruded into 20 liters of each of aqueous sulfuric acid solutlons various in
their concentrations from an extruder through a Teflon®-coated nozzie made of SUS-316 having a bore

18



-'Subsequently, the silica in the formof short fibers thus obtained was

~ placed in 500 cc of water, and 15 after stirring for 10 m nutes, the
.silica was dehydrated by using agpusbsessafggnnel . The sulfuric acid radical
. (err) concentration in the silica after five repetitions of washing with
~water was 1 ppmor less. The silica obtained was dried overnight at 150 C,
~and t hendiimeadér-of 0.2 inglandta rimBE®f Bdréscuf 50, wherely. fibidoe gels Ware abtaimedt Allthd Ehrous géls
short fihee sanspeert.i(® e npgistpred tradembrk for m REFE/regin afM Rondd silica by the heat

-t r eat ment . Thesedibrdes gelsoveneidividuatly ipsated inctheesagiezreancir 9% ini Exarnpie Bt tornbiaiprtbg resulie
firely gshamuiniablelBei | i ca was ground by means of a_20 qrinder nade_ of

agat e,5 whe &8y a npazlg|mage pf w-ﬁgmc@h@@om@cwaﬂ'théﬂwf?r@dﬁwhfqe TESRERNt s
of the s?fiRuRondes peaddthe siarting salytiemasarb ipaadhere 0 the nqezrie lv| g qupeling ke gelees oy e
‘shown i nobtainsheangjt was difiodt ta gbtaia fiousgelss 17 EP 0 206 353 Bl Table Bl (1)
| mpurity contents of silica 10

~lmpurity contents (ppni TakfpB2 Na K Cl U Th 15
Silicd before heat treatment 0.6 O3 1.2 4 1. < 1 Silica
after heat treatnent 0.7 0.3 0.4 <1 <1720 26 (2) Physical

properties dil)si IImpaxyicdint iadreenis «of ehlica chefiene BeapPatrpatmenitze *

50

Weight average

particle size

Bulk density :

Water absorption:

s5 Example B3 and Comparative Ekampl'e B2

15 ym for

to 5

Water** 35 di stribution Bul k density
~absorpggion [unm [g/cm 3 [99 1 to 100
(15) _ 055 ~ — 02 40 ~___Thel nunber in

par ent heses |'n tes a wei ght av%ﬂa%;%{??’c‘ﬂeﬁi zei’é‘ﬁ’é’e:;{tgcor Hing to

E%anIe Al. BO Example Bkeand xﬁﬁ%ﬁ solutf%%nﬁse Bl

o No coagulating bath | Na | ©
T (N) (ppm) | (ppb)
Example B2-1 0.1 9.5| 2.8
2 " B2-2 0.5 4.0f 2.0

" B2-3 1.0 0.6 <1

. e .B2-4 2.0 0.8 < 1
" B2~5 4.0 3.0 2.0

Comparative _

o Example Bl-1 8.0 60 80

S ' _ : ' '
_— " Bl1-2 16.0 120 100

40
(2) Physical properties of silica particles after
heat treatment
45

all of Examples B2-1

0.55 g/cm3

0.02%

"

The starting solution prepared in Example B2 was extruded into 20 liters of a 2N aqueous sulfuric acid
solution -from an exiruder through each of Teflon-coated nozzles made of SUS-316 having a bore diameter
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5,000 Grans of aqueous sodiumsilicate solution #3 (in the sane lot as in
Exanpl e B1) ‘was dehydrated and concentrated under reduced pressure by neans
~.of a vacuum punp wi th kneadi ng gplg3p&8epger 55 maintained at 50 C, so as to
have a Si 2 content of 31.8% whereby a transparent starti ng sol ution was
obtai ned. The viscosity of the starting solution was 50 poise at 30 C. The
st art i nigd.2 Gl5udri1@mMmm@ sind & inurolcke df bondsof 80) ahd thet viad a bare Miambtenof LB OMBB s Bur i C
aci d sounker dfberey air§0dersomperisdne wirerabp floreystgekiwemrpbtaiedom an ext ruder t hrough a
Tef | onO- dbatiibigungaly peiaipegoeste freaBidSin 31 sdmey nanperaashior Examgle B1. B @sult96f $53 Bl
~ di 'seret extragion of rpurifes aredshawnh inntsble BS3fin tasne of the N8 Gontegh et edsly s'flcrabbeénsmgéﬂa@ wer e
obt & nteptment ps g lgpreseniaivdus gel s were transparent. (I = registered trademark
for a PTFE resin of Du Pont). These fibrous gels were indivi dual ly treated
in the sane manner as in Exanple Bl to obtain the results shown in Table
B2. 5 Wien a nozzl e made of SUBaBLe BAich had not been coated with
Tefl onO (Tradenark for a PTFE resin of Du Pont) was used, the starting
sol u§)| on was apMPusitahgantent iRf wiliea BREprs Heal tFEAtMEP el was
obtained, and it was difficult to obtain a fibrous gel. Table B2 10 (1)
I mpurity contents of silica before heat treat rrent 15 Sul furic acid

_Irrpurityc ntration of ontents I hg bath
Na . Item U Je #32; f;zzfg% mp r:.%§* ?ﬂ% aé (ppb)
B2-2 ' 0.5 40 2.0_2-3
1.0 ) _ 0.6 ¥ 1 B2-4 2.0
058 < [l Byapple B3-1 0.2 4.10 0.8 30 2.0
Conper at i ve_Conparative 0 _ 60 . 80
‘Exanple BIfI .1, _. - ' 80 Bl -
2 Bisd 0.5 120 100 40 )0 Physi cal
properti es}of—si-lica n:)rfl bl o afteor heat frnaf i rage - 15
pmfor al || of - Exanpl es, B2-1 particle size ' to 5 Bul k density
55 g/an EBS.Z%Z 1.0 8.0
Comparat:.ve '
. Example B2-1 3.0 100
30
Among the fibrous gels, all of those shown in Example B3 were transparent, but the gel obtained in
Comparative Example B2-1 was devitrified and white and-its silica content was different in different portions
_ and uneven.
-
. Example B4 and Comparative Example B3
N 6,000 Grams of aqueous sodium silicate solution #3 (in the same lot as in Example B1) was dehydrated

and concentrated under reduced pressure by means of a vacuum pump with kneading in a kneader
40- maintained at 70° C, whereby starting solutions various in their viscosities were obtained.
‘These starting solutions were individually fiberized by the procedure according to Example B1. The
states of the individual fiberizations are shown in Table B4.
The fibrous gels thus obtained were treated by a method according to Example B1. The results of the
extraction of impurities are shown in Table B4 in terms of the Na content of each silica before heat
45 treatment as a representative.

-850

.68
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50 Water absorption: 0.02% as Exanpl e B3 and Conparative Exanple B2 The
starting solution prepared in Exanple B2 was extruded into 20 liters of a
2N aqueous sul furi.c acid sol uti orgg g9 8 gkt ruder through each of

- Tefl on-coat ed nozzl es made of SUS-316 having a bore.di ameter 19 EP 0206
353 Bl1-of 0.2, 0.5 0or 1.0 MmO and a nunber of bores of 50, and that having
a bore di arreter of 3.0 mD and a nunb of lfores of 50 for conparison,
whereby fibrous gels were obtained. ous gels obt ai ned were treated
"1n _the sanme manper asmEx hersu e,ext act on of
inpurities are SHBRAYEY FO8B ?%0%%3? e% nf"éﬁ? tach silica

beforé the heat 5 treatnment as a represent atlve Tabl e B3 10

- I'mpurity content of si | | ca before heat treat rrent Bor e di arreter | mpurity
.cont ent 1 5ttem UI IIULLI c, q) ) 3 é -

Na, . No.. : VlSCOSlty ' mp Exanpl e
B3-1 \ Item @_tgrta.ngq ] State of 0. 8 pgon gnrgy- w

. B3 | %o 0. solution® fiberization o 25 B3N8,

1.0 (poised 0 Conparative Exanple B2-] 38PMong{the

gel obtaired in n’Eyra_tive I?xarrple B2-1 was devitrifled and #hdt e apd Its
silicascontent wgg gx Teren, yn drrferent portions and un eny P Exanpl e
B4 and Conjpamat|i anpl e 6 000| Goammutthahoadhesiondi m si I*i'cat e

sol uti-on #3 @ n g__ shnme [ot.as | N Pbaimiibds . waStabhedr algd
concentr atjed gqurid educed pressur e} fibeaimation wasuum m:) \Mth kpeadi ng
[ ri'-\,a-'kn'eadergﬁ4c BNt aineq gy 70 C possiBhle starting sol ult|0|as vari gus in
their 2&i sgositijes werke_obtai ned. - These starting solutions pere i nd| vidual |y
fiberized by tHegpLgcpdure sg@cording to Exanple Bl. The stiteg af thq
individuall fibarizatibns are shown in Table B4, The fibro gel.s thu
-obt ai ned re tireated| by a nethod agcordi ng_to. Exanpl e Bl.} The resul{s of

the extradt® g oP3rApurities lae sh D MR, a@b?’é*’%ﬁ-h"-‘?ﬁri 80 the N
- cont et of Swg_.bei.o.n.e_heat_‘ _ Lat | 50 20

fibrous ggrs;,—qr o MOSE SIoOWN TN EXanpr e B3 WETE Iransgarent pUT{t he

0

¢
Qe B . . . s
EHd - Stable fiberization -
8 ' r3§ B3-2 1000 was impossible.
.- 80
' * Values at 30°C.
- 35 Example BS

: _ The starting solution prepared in Example B1 was exiruded into 20 liters of a 1N aqueous nitric acid
oA solution by a procedure according to Example B1 to obtain a fibrous gel.
_ When 40 g of the fibrous gel obtained was placed in 500 cc of a 1N aqueous nitric acid solution and
40 treated with stirring at 100°C for 3 hours, it became a silica in the form of short fibers having a length of 2
to5 :nm Subsequent treatment was carried out by a method accordmg to Example B1 to obtam silica
particles

- The impurity contents of the silica before the heat treatment were as foliows:

Na 1.0 ppm
U 2.1 ppb. |

-Physicallproperties of the silica particles after the heat treatment were as follows:
60 '

Woeight average particle size | 15um
Bulk density 0.55 g/cm3
Water absorption 0.02%

&5
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EP 0 206 353 Bl Table B4 Inmpurity cont ent of silica before heat treatnent 5

‘Viscosity of | mpurity Item
starting - msgfm content 10
'sol ution* . flberlzgﬁon ' _ Na, No.

(poi se) | - (ppm B4-1

2 ‘Example A7 and Comparative Example Ad o 2.0 15 B4-2
100 - No rnutual adhesion 1.0 (err) . of fibers. Stable.6
(err) B4- Ahe silica after extractign(of impurities and waghingswith [water obtained in Example A1 was dried at

0: 6-20 19& Gfor 4 haurg

1.5 fer @éslzgo -00-g po qu Pf)thgpgfep)slllggaeze weighed og@nd healSyeatel for fl inbur ot & mmperaturef 1 )

was i np 8go, 9% 000\%1[‘ sC.despeqierly: 35 Exanpl e B5 The starting sol ution

m%*oF"Pvrﬂddo zepl 19 Yogrn Jerprerajure fy adasisentar. afiet ri c

g(r:legasg;f iy ﬁﬂ/wé "éedB‘i stapd i dhasmerhyarastebus
gel . WHe '.I'th " Iis wege as a vggar aqd eed eﬁvasma%@d.of a 1N
ﬂ-queou%nﬂé énlt ﬁo @gi cﬁ t gtm é' SW iy f“rreatghg 6{0 lil'a Eﬁ;\ebr 3
ours, dd o CibiSturein e air(éﬁd fn&e Qc?ln ° A'PHGER of 2
%‘E afsoafoms 98y %asagro%
wérgrn Tﬂ [ ca

to 5 M fmebsRdURs tak SR HEESH seW\aé(aﬁ Erv}e

Exanpl EExEﬁplés%tl%btlﬁvb fhe Phosdnf BxaRvple aktér teSe sil

bef ofse riditurd)@Bbrplicn@Bé HRMAHosUE icthé Bmbsphere Was ot rth a rea

Physi cal properties of the silica particles afterb th eat treat mant vvere

as ‘follows: 60 Weight average particle size -15 mBulk density

0.55 g/cnB Water absorption 0.02% 55 21
Co-20 .
C .2
%
;\/I;
. 40

60

e
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extraction of
dried at 105

800, 900, 1000 or

heat-treat nent was all owed to cool

C for 4 hours.

6

ER 0 206 353 Bl Exarrpl e A7 and Corrpar ative Exarrpl e AMd The silica after

I mpurities and washing with water obtained in Exanple Al was
, "Six 10.00-g portions of the dried silica
wer e wei ghed out and heat -treatgrdo og 383 Bour at a tenperature of 400, 600,
1200" C,

respectively. Each sanple after the

after which its weight (W) was neasured. Then,

stand in a therno-
of the weight with
results were as sh
higﬁer underwent n
400 * to 900 C, th
- increased in weigh
present exanple we
Exappl es ot her tha
heat-treated at 1,
exposure to the at
20 26 30 36 40 45
(err) (err) (err)
(ers) (err) (err)

lygrogtat] adj usted fo 20[- C and & %)RH
t he lgpsle of & neasur ¢do 1(
bwn | h Fpl B Ap. “The Banpl &5 he
b i ght Phep Fhelt Pratinéht
:%||| dsorbed Lstude in.
th th appe,of| tine} The saye rq;ul
& ob{ & n hel-dm e eallcas q
N Jdde| e xap] ecaf | ebn t hege $i lohCa
D'y € or d no| 15 mpi stufe abs
¢re (was OpservEed Tof theg artgr tng
b 2| ©ER Q53| B (¢rQ (ero)
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A process for manufacturing high purity silica which comprises:

to roomtenperature in a desiccator

each sanple was allowed to
and the change

The measur ement

&l-tré‘éted at 1,000 * C or

t emper at ure was

the air and

ts as in the
bt ai ned in
S were

orption due to
heat treatnent.

(err) 10

In a thermo~hygrostat adjusted to 20°C and 80% RH.
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35 -+ {(err) (err) 40 (err) (err) Z 50 55 Claims 1. A process for
manuf acturing high purity silica which conprises: 23 EP 0 206 353 Bl _

10 (err) 20 (err) .20 (err) (err) gﬂ@sg@@ﬁ (err) 45

H (err) 50 . (err) 55 Cainms 1. A process
. for manufacturing high purity silica which conprises: EPO 206 363 Bl (1)
a step of extruding an aqueous solution of an alkali silicate represented
by the general fornmla—tgrr) MTETEf T M S anfal kaji netal el enent
and n is a nunber of m)lesn,_pf (e,rr» 9,.5th bntb & ch Sﬂ ht i ng bath
conpt i sing a coagul arjt thrioegh & spi fini ng“nogz¥le na®l n; bpre di aneter of
1 Mot less to coagLIéte tﬁe sgre| end] teer bby' mpkfg| t fane into a
fibrous -gel having nymeroys_ct acks on the surfacel saifl agueous sol ution
‘having a viscosity in the{range of}{2 to] 500 poi se| and (2 step of
treating the fibrous g8 qital ngd piFh pngac d@copt & n s¢l ution, and
then washing the 10 | ., [s&nk W th watpr ol extract, a1d°;[e ve inpurities.
2. A p?ocess accordi rg.gta(’) Clalma1, ergin the tepperajure at the acid
treatnment of the fi brloks+ det—s - .
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1. A process for manufacturing high purity sflica which comprises:
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500C or higher. 15 . A process according to Gaim1l, wherein the acid
~treatnent of the fibrous gel is carried out in at |least two steps. 4. A
process according to Claim1l, vipghosessmsises further a step of heating the
resulting silica at a tenperature of 1, 000C or higher. 20 6. A process
“according to Claim4, wherein the terrperature of the heating ranges from
1,000 to 1(4@B6p oﬁextrwdurgran(aemummﬂmchf aryalkalh silatei reprdsentedhiby the genpiakforwlae

di ameter of the spinning nozzle ranges from0.05 to 1.0 mm 25 7. A process
~accordi ng tMO@B®2m 1, wherein the bore dianeter of the spinning nozzle
ranges from0.1 to 0.3 mm 8 A process according to Claim1, wherein the

" spi i ng nokepis Mds an glglizmetalglement andn g numbag (of Moles I°6§'°er°f 95 to 5, info §rE
‘resin, or &°§95'2‘£!9é’3@d’a¥‘%'&'"8ﬁ °P1‘9é"aﬂd'2'2‘f9€ aspippingRozzle 'c’ﬁ’f'"&a'PP' jagtep,of ignm 5

process ac<96f°a‘f 3 rf sa' . "‘f"ﬂ'@ '65?"&6 'b'°é'FEg ’Q%I““mm"s
“?."L?oﬁ'saé'e? s§€; afe %"138% éq*b%%g%"%'ae peicy "8"'. R e
c ai s 1 t6 % ater e coagul an |s a wat er-sol ubI e organl C rredl um

and t hg, ag bidedsk %@éo tto Qflairﬁ Rewhdrdi B Sorttatatre atGRY an@ﬁeaﬂl‘\gnt BYind! ROl Jel St a

treating Mhighty, havi ng an aci d concentration of 30% by volunme or |ess. 40
12. A process accordl ng to Claim1ll, wherein the water-soluble organic
medi5ime] SA Blocdss a&dordh %o DRIHOE whérin el tloktMBAtioN fhe BbrOuKerR daisd bubth dleast

“al cohol s,westeg. s, ketones, am des, and di net hyl s@l foxide. 13. A process
~according to Claim 11, wherein the acid concentration of the treating

sol uti én A argess. atcoaiing(to Sidio 13 Brbisto yorvmisesnferther 8 sk .of Regindthe gesutting gilicdiahg t 0
Chai m 11 tempenatyre pil . QOPRE aubigbrconcent rati on of the treating sol ution ranges
froml to 25% by vol une. 15. A process according to Caim11l, wherein the
acid cBncprpeest fesprding tor Glaim vy wherdinie @GPQ@"WBﬁf the,prgting rangesran 6600° to 1.408°Co 04 by
~volune.. 16. A process according to Caim1l whi ch uses an aqueous al kal i
si i cafe %B‘P‘Eﬂsf gErorfiag ihein \7?”5%’8% F“P>P°'i°r1"af'ﬁ§’ pihgyeringing f?Fdea’Eﬁﬁ)"‘iﬁ'b? Qe 55
17. gfé pro‘c%%‘g‘ according to any one of the aims 1 to 10, wherein the
-coadutl gnt 0 n ess,
and th& ﬁﬁo%g 2BFltR 3 Gl B ool ffand o B SpRGcE A ehles ot
treating so Ution havi ng an acid concentration of 4N or |less. 24

o (err),. A protas® aceBiing R3CIEh 11 Rnerdth A6 Sfifing nB5feqE Qh&ﬂehﬂd&%‘n@hl&ﬁuetal’ﬂ‘l@} & n the
aci by CONCETHE Bdin, 0Pa Rizzlb Béied oh the 8244 sufbide WANEPEE fekipM 0. 1 to 4N 19
process according to Claim1l7, wherein the acid concentratlon of the aci d

o soluti en A pogss adcbrainy . Claih @, Wherein the moble metal alloy is gold-platinum alloy.

10. A process according to Claim 1, wherein the fibrous gel contains bubbles.
g8 _ _
11. A process according to any one of the Claims 1 to 10, wherein the coagulant is a water-soluble organic
. medium, and the acid treatment of the fibrous gel is carried out by using first a treating solution having
S an acid concentration of 30% by volume or less.

40 12. A process according to Claim 11, wherein the water-soluble organic medium is at least one member
selected from the group.consisting of alcohols, esters, ketones, amides, and dimethylsulfoxide.

13. A process according to Claim 11, wherein the acid conceniration of the treating solution ranges from
0.5 to 30% by volume.

14. A process according to Claim 11, wherem the acid concentratlon of the treating solution ranges from 1
o 25% by volume.

15. A process according to Claim 11, whersin the acid concentration of the treating solution ranges from 3
60 to 20% by. volume.

-16. A process according to Claim 11, which uses an aqueous alkali silicate solution having a viscosity in
the range of 10 to 200 poise.

g5 17. A pi'ocess according to any one of the Claims 1 to 10, wherein the coagulant is an acid solution having

an acid concentration of 4N or less, and the acid treatment of the fibrous gel is carried out by using a -
treating solution having an acid concentration of 4N or less.
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-. '20 A pr.ocess accord| ng to Caim 17 wherein the acid concentration of the
acid solution ranges from1l to 2N i'o 21. A process according to Caim1l7,
~wherein the acid -concentration Ofp b206 B8xB1 i Ng sol ution ranges fromO0.5 to
- '3N.. 22. A process according to Claim 17, wherein the acid concentration of
~the treating solution ranges from1l to ON. 15 23 A. process according to
Cl ai m 178. Avpiocdss asresiingto SleftnelFurshersinkdhe acidséontapbation of dha acidspluiervanges lemAQ.5¥0si t y
i-n the rantf of 2 to 200 poise. 24. A process according to Claim 17, which
uses an aqueous alkali silicate solution having a viscosity in 20

t he
r ange 0of1%14 Progess eerorsinp dxClaipst7ewrerginsie egid eonqentralign of ian-acid solop ages from @y on

hochr&i nenSilica, mt fol genden Schritten: 28 . (1) Extrusion einer
vvfllrlgen L8su aus. ein |S|I|ca.t da urch die i he
For el 0 e Kb Sh e S oSS e o O
Si 2 von 0 b| s 5 ist, in ein Koagul ati ons- 30 bad, unfassend ein

unt er zeugung el nes faSerigen
Cel s daraus mt zahl rel - chen Rissen auf der Qberfl ache, wobei die w-firige
L6sung gbng Mb@ngédoFdﬁJg 1 BlafE iR, RRdr&h ﬁn@ a&i@ Bonderfiatfon AP fhe 1EdIRE sdliibn rakgyd from )1
Behandehn gem erhal t enen faseri gen s mt einer slurehaltigen Ldsung- und
~anschisi eBendes 36 Waschen dersel ben mt Wasser, zur Extraktion und
Ent f er n2a.gA \pidesyacttiding 1810l B rwhich uséé&fnfﬁhbﬁo&’lalkw(slﬁca%‘lsqhmut havihg addsdesitg in
gekennzel ofhaainge at2Ro ddopoBenper at ur bei der Sgurebehandl ung des faserigen
CGel's 50 C oder hoher ist. 40 3 Verfahren nach Anspruch 1, dadurch
gekennz @AcAmecess da®rdiigeto Sllaim dbethich dibasray aduaous alkali rsilicata safdipr; having 2 Miscorite &t
zwei Bchri e engeieir@ryPEAEe: wird. 4. Verfahren nach Anspruch 1, dadurch
~gekennzel chnet, daB es weiterhin ei nen Erhitzungsschrit des resul tierenden
Silicas "B@F‘"BF‘HE? ®Tenper at ur von 1000 IC oder h6her unrfat. 45 5. Verfahren
nach Anspr da urcga e en nzel C Eghl t zungst enperatur in

Koaouieans: a IHeel ag.%ggag{aﬁpat 45 Sl 3 bOP G ARBALT G GARE SR B RGbs cT

dem Berérc ﬂ '8;:& ﬁ

B TR At ol e I LR R S
dem Berei ch M 05 bis 1,0 mmliegt. 7. Verfahren nach Anspruch 1

dadur ch gekennze chnet, daB der Bohrungsdurchnmesser der Spinnd(lse In dem

Ber ei ch VN ybyid MPbis ARalhoidricRBing i Molzaht vol 81k 36K 66 BB, i8R Moblfufbtchs-
dadurgh gekaRnz@hisdashatein RBuishs Sdurihl dHRCKEHAGURL Rk cifbmBohiahgsditiineddss v&ll 1R

Edel met al | - Lexgi weéngel zari@agufitibre d8rsbiben, interZ ERQIGERSSIME lidserigeh Ge® deraustniBzdhird- €i ne
DOse ist, didnemBiksed @uf dokJobuniabss; vbbeC e wiiirige B3sDRyRINEREskbiRETn bas Bbrbichtoat2 bisst .
25 500 Poisehat,und ~ | 11 211U 22011011 v Tiii! 22 liii EP 0206 353
Bl 9. Verf ahRebehaudoln dansphetanbn Biserigerd Gels imitgaiiee sihirabbitigendSsungaBd akichiieBendes

Edel st al | - L\@@c@qnghgel@;ﬂ roit Whsser, zur Extraktion und Entfernung von Verunreinigungen.

L 2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB die Temperatur bei der SAurebshandlung
L des faserigen Gels 50° C oder hﬁher ist.

" 40 8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB dis Sﬁurebehandlung des faserigen Gels in
zumindest zwei Schritten durchgeflinrt wird.

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB es weiterhin einen Erhitzungsschrit des
resultierenden Silicas bei siner Temperatur von 1000° C oder h6her umfast. :

6. Verfahren nach Anspruch 4, dadurch gekennzelchnet, daB die Erhitzungstemperatur in dem Bereich
von 1000 bis 1400° C liegt.

6. -Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB der Bohrungsdurchmesser der Spinndlise
50 in dem Bersich von 0,05 bis 1,0 mm liegt.

7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 der Bohrungsdurchmesser der SpinndUse
in dem Bereich von 0,1 bis 0,3 mm liegt.

66 8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daf die Spinndlse eine Dlse ist, die aus einer
Edelmetall-Legierung oder sinem TFE-Harz hergestelit ist, oder daB sie sine Diise ist, die auf der
!)Usenoberﬂéiche mit einem TFE-Harz beschichtet ist.

. A



~Legiewrung i'st. 10. Verfahren nach Anspruch 1, dadurch gekennzel chnet, daB
das faserige Gel Blasen enth~lt. 11. Verfahren nach einemder AnsprUche 1
bis 10, dadurch gekennzel chnet, Eﬂ@%od@% B9agul ans ein wasserl osliches

organi sches Mediumist und daBl die Slurebehandl ung des faserigen CGels
unt'er Verwendung von zunachst -ei ner Behandl ungsl osung mt el ner

Saur ek @z esHahrai inach Wasprudi) 8)/abdutéh ogkennzeinhnpd daf Ldie Rgeielali-tegigiungl GoltdPlatip-

__VerfahrenLﬁgmanngpruch 11, dadurch gekennzel chnet, daB das wasserl 6sliche

‘organi sche: Medi um zum ndest ein Mgtlied ist, ausgewAhIt aus der G uppe,
best eheifd Vertebrempash dheprich tcdagyreh gekeanseichnet, Alaf dhsrfasarine Gof ﬁ'ﬁen WE‘H‘r foxid. 15

13. ¥erfahren nach Anspruch 11, dadurch ekennzelchnet

" Si ur ek dlz ¥erahran ingeh efagm demanseriche ’Sb'sﬂﬁs

Vol % | i egwassanpsiicles, P’&?ﬂ'séFPsnﬂﬁq'P"N% @%g'ﬂ%aﬁ ?P ggk@ z,“m aB di e
S~ur- ekonz!?WP'é’Pﬁ'%YP"cfﬁ?ﬁcB% I?Qﬂ'd'?%mj’g‘ Sg’ﬁrfﬁ'{ o PRHPERFLI R VO
Vol . % | i elyeniges gurghgefilibpitdy - an nach Anspruch 11, _dadurch gekennzel chnet daB

de ’b"auzem 24 r%tA 9neh %s&a : ewémenl Bl A AR R 20
- Vol-. % | mm %L %ﬂﬁ be KBfonend
ei ne wal ~r sung mt e| \/ skos tkt |n dem
Bereich von 0| se verwendet wi rd 17 Ver f ahren nach ei nem der
ANS prsUCRRE vériaRie nddh AngiH6HAI1G Nt @kie gekamzeiehkeét, dal Qle&adﬁﬁ)nk’éhﬁﬁhh asrBeRandiangs-

Saur el osuRgurglih déh BérbictSam DBk BoaRIs gt on von 4 N ‘oder weniger ist und daD
di-e Sl urebehandl ung des faserigen Gels unter Verwendung einer

Behandl1an yerfahh ngchMinspradhinia) daBlrol gdlemeeichneli dad mie\Siinrekonkéntyation d@Bshandiugasni ger
dur ghgef Olastngvin dain Bér8ich/enfidierasiVolfadégt.Anspr uch 17, dadurch gekennzel ohnet,
daB ai e Saurekonzentration der Saurel 6sung In dem Bereich von 0,1 bis 4 N
legt. 3. VefahignnachHinepruahcld hdadpramgelennzeiphnelednd dierSayiekenpanyreiop AprcRehandlypgsyi o
Sdurekonzéﬁﬁ#ﬂga@ﬂ%Bﬂ’@FhQaGrbﬁ@ h@ "?Q‘r dem Ber ei ch von 0,5 bis 3 N |iegt.

20. Verfahren nach Anspru 17, ekennze w g‘ﬂa'

Saur-ekol8z ¥praheeninggh Apspru Ur %ﬂ%@g:{g? PPPH’@ ‘B@?” ineyvaiige Fika @atfs‘fqgl"f't e 4

21. ?ferfal)ﬂsﬁ‘ﬁ Jetemapreisaeh 1A d’ﬁ?&ﬂ“’ﬂ'@ﬁ"é‘f‘f zel chnet, dafl d|e

Pt %n?{ggt 3 0&% gen er éwgéb. aﬁ.nqgﬁﬁn& qf%agggm 529 3 N
In urebehai
Sgur ekonz Eg; ngslo Lr% ¢Indr Bz %Jgﬁ&aﬁbrp nVlCN‘od1er is 2
N liggt. m o g{, {uﬁ,@wp‘pc nspruc dadur ch gekennzel chnet, daB eine
wi'l'rige A'kalisilicatl 6sung mt einer \/ skositat in dem Bereich von 2 bis
200 Poi {52 vefdhiR HasH Andbrush 175 Badurf gekéiniedtingt) dSPGE SARG@HeRAtId dor Sagtels s
gekennzel Mumtaerd@ﬁoeo,m&s\nm iggge Al kallsilicatl 6sung mt einer Viskosit-~t
"in._dem Bereich von 10 bis 100 Poi se verwendet wi rd. Revendicatlons 55 1. Un
' pr ocesd 619d deffizhbeninactt Arepruchet?s dhduch gekebnzelehnet, defidie Sdurgkoazactrati¢nlder Shgelésuag e

~d' ext rusl dmndetht Baneichowoh 06ibisr3 Miiggeuse d' un silicate alcalin reprdsent6 par |la

formule g~nerale: 26~~~~~~~~~~ [|1] 1|1 E1 11
\_/ . - 20. Verfahren nach Anspruch 17, dadurc gekennzelchnet, daf die SZurekonzentration der S#ureldsung
IR in dem Bereich von 1 bis 2 N liegt.
. 40 :
-21. Verfahren nach Anspruch 17, dadurch gekennzeichnet, daf die SHurekonzentration der Behandiungs-
I6sung in dem Bereich von 0,5 bis 3 N liegt.
22. Verfahren nach Anspruch 17, dadurch gekennzelchnet; daB die Saurekonzentration der Behandlungs-
45 _ 18sung in dem Bereich von 1 bis 2 N liegt.

23. Verfahren nach Anspruc_h 17, dadurch gekennielchnet, da8 eine wéBrige Alkalisiiicatlﬁsung' mit einer
Viskositit in dem Bereich von 2 bis 200 Poise verwendet wird.

60 24. Verfahren nach Anspruch 17, dadurch gekennzelchnet, da8 eine wﬂﬂrige AlkalisilicatiSsung mit einer
' Viskositét in dem Bereich von 10 bis 100 Poise verwendet wird.

Revendications
55 1. Un procédé de fabrication de silice trds pure, qui comprend :

(1) une étape d'extrusion d'une solution aqueuse d'un silicate alcalin représenté par la formule
générale :

» [LpT
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T t ur dnt B“'t?ea
erpra self o ﬁzﬂﬁﬁ?‘wﬁ“ﬁﬁ?ﬂfa

- fibreux est n ta
" revendi cat i¢ 3_

oY EP G 208 363 B1 M20. nS| 02 dans | aquel l e M est un 6l 6nent m-tallique alcalin
_.et n est un nombre de noles de 8102 de 0.5 a 5, dans un bal n coagul ant

- conprenant un coagul ant, & travepg20¢gsdmse de filage ayant un dianbtre 6
““interieur de 1 nmou rmi ns,. pour ‘I a-coaguler et -ainsi |a fagonner en un gel
. fibreux ayant de nonbreuses.fissures sur |a surface, |adite solution
“aqueuse aydOngi®e vi scost”dans |a gamme de 2 a 500 poises, et (2) une etape
~de traitement du gel fibreux obtenu avec une sol ution contenant un aC|de
. puts Iavagé’a'&féa%‘é‘w9€,t|““é{¢§'emd'éétﬂ“'q@aﬂ° °é§<‘i"r’!9¥“P'@ damojes idpSiQe de |0

. INapur et ~s. mobain pa %E%’%@F%T?ag“' FRYPIE #E‘%B‘I‘?e fed‘li‘ﬁ%a ‘H‘e‘i“"

ler. qt tﬁ'"é' P"eﬂ n 6" ?
B htop e F oyt v g ?ﬁ"s e rgazgé u
oot do gel fibrox.0 tgnu av ﬁ\e%ﬁﬁgs Crf,'tena?tldﬂ aQEé)%ﬁ-gﬁv%sl on la

%Jr

fage d
'obtegue a unee'f"errpera ure 83068 ou p 20 5. Un proced& sel on Ia
- revendic SSi5H) ly2ddn tibHhRratliy G P BoiduuSel AbFouslallS | @
- gamme %Ag oé@\ ,1,34%64"%‘&%60"% pgo d%ts ﬁ%{)n | a revendi cat .“Zdr? 1, dans

; - l-equel le dlanbtre int~rieur de la buse de filage so situe dans |a gamme de
70,05 &3l1,0h proeéd& Sslon’la rdvBnditialivh GiC biAns g0 1d PeitbrRene BsideCdul deDhibrolix estaisctléaamuml | e
- di anbtr e réibsSdeutstipede | a buss de filage so situe dans la gamme de 0,1 A O, 3
- mm & Un proc~d4 sel onWa revendi cation 1, dans | equel |a buse de fflage

est und. bursgrodéaé setonda revendicativa iy uiccem@nd de plumaétawacﬂal chauffege déuasllice ebteme de

TFE OuU uneursusepéralye-de/L000E ogplusur f ace d' une rosine de TFE. 9. Un proc"dX

‘selon | a revendi cation 8, dans |oquel |Valliage de netal noble est un
al | isagé OVHFP@F‘? prRion 'wvertgwatpndcqms'eswﬁ' i§riemngratuss, dineliagfiaeg rsitye dang legameguel | e
gel fibrets! ®9nfi'elP Ces bulles. .35 11. Un procdé selon |'une quel conque

| SifuLieé»e%E@%ﬁ%aﬂorégogggv%?{‘ir@?#% oY N4 sP ot o8 ot e P08 ey

® oA 4°

utillsat &O8t-ution de traitenent ayant une concentration en

4 I t
i“l” 3ag§ fngﬁré g s¥|8.l Hﬁve%ica%m E‘Saans Bgu"ef bc{ré[?né ¢ i g.e%g dgﬂu%eadglrjf?aﬁggg ss‘t‘u% on
‘conposant du roupe consfltu6 des alcools des esters, des cetones, des

~ani des get ydl prosBagdbisty. %Uenduéaﬁawﬁ@ansle’quelh@b&%%ﬁﬂ §§|uﬁmbds3fdit§\i‘°uﬁqm£g§tdeon 11,

danse | oqugktallngos Holrésho |8 TFE Bu LridWustrevbRielstr 58 Rlrkkkd @net8sifbe TFEL I Al t ENMEN
S0 situe dans la gamme de 0,5 A 30 % en volune. 14. Un proo6dd selon | a

r evendiec ain grocédd selailan@ventication 8,|dansieyusidallidpd db Mmtabidbia @stdf allyeloBplatb Ut i on de
traitenent se situe dans la gamme de 1 & 25 % en volune. ‘50 15. Un proc~d4
sel on H& Urepresédé seddnilmmevehdicatica h3iansdepuellle gel fitveuxcentibntales ouleen aci de de | a
solwei-on de traitenment se situe dans la gamme de 3 & 20 % en vol une. 16. Un

proc~dat.skén pracédé, selen ine] fusiconque desl revendicationsi 1 & 4@ dasscleduel la cpagpiant getawguiliege
silicate Gganighe pplt&!paqlﬂws {i9qu et le traitement acide du gel fibreux est effectué par:utilisation d'abord

N d'une solution de: traltement ayant une concentratlon en acide de 30 % en volume ou moins.

40 12. Un procédé selon la revendication 11, dans lequel le milieu organique soluble dans I'eau est au moins
un composant du groupe constitué des alcools, des esters, des cétones, des amides et du diméthyisul-
fOXYde; .

- 13. Un procédé selon la revendication 11, dans lequel ia concentration de I'acide de la solution de
45 traitement se situe dans ia gamme de 0,5 & 30 % én volume.

14. Un procédé selon la. revendicatlon 11, dans lequel la concentration en acide de la solution de traitement
se situe dans la gamme de 1325% en volume :

50 16. Un procédé selon la revendication 11, dans lequel la concentration en acide de la solution de traitement
se situe dans la gamme de 3'4 20 % en volume.

16. Un procédé selon la revendication 11, qui utilise une solution aqueuse de silicate aicalin ayant une
viscositd dans la gamme de 10 & 200 poises.

~ 17. Un procédé selon I'une quelconque des revendications 1 210, dans lequel ls coagulant. est une

solution acide ayant. une concentration en .acide de 4 N ou moins, et le-traitement acide du gel fibreux
est effectud par utilisation d'une solution de traitement ayant une concentration en acide de 4 N ou

. A




viscosite dans |a gamme de 10 A 200 poises. 55 17. Un proced6 sWon |une
‘quel conque des revendications t a 10,- dans | oquel |e coagul ant est une

sol ution acids ayant une concenigpgj sgpnsggiaci de de 4 N ou noins, et le
trailtenment acids du gel ffbreux est effectu6 par utilisation d' une _
solution de traitenment ayant une concentration on acido de 4 N ou 27 ~
~~~~~~~ 11 ibinkl | | HE~l - 11211 1 11 Il EP. 0 206 353 Bl nons. 18. Un
proc6de selon | a revendication 17, dans |lequel |a concentration en acide de
| a sol uté &in mesdieselm Is iraverslicgiion 17| @angmﬁdaladwn@ntlatlm gn pgidesde]ld soluljon Feide 6016
selon | a rstupaiaot Iz gamndelG! 2ddhs | equel | a concentratlon en acide de la

sol utsi on aci de se situe dans la ganme de 0,5 a 3 . procede solon | a
r evendi Batndioctdé selpars "‘?"Ulﬂ?é?mﬂ& Q?Bﬁ@éﬁ‘ﬂ' Faa‘iq“iﬂ‘lt’%'ﬁn 0 F‘a@ ‘?Pe'alsa'“@ﬁlaﬁ‘f'? &

aci de se Sty dans la paryme g3 PAL gam‘re de 1 a2 N 21. Un proc ~dd selon la

-revendlcatlon 1 s lo uel on ration solutlon
traite tU:'spé° ; E"g" gﬁ&ﬁeé’e% &?j’arﬁe&‘ﬂ%f Y 'a&°°§°%r§‘f’%e'22°meﬂge B8 Etét’ﬂzfc'gﬁls%n I a
revefdi cat’l ‘{?ﬁja'lsfa YRS 71) la concentration en acide de |a sol ution de
tr al t en@lntUn ?oc Slan gqg@n It.%tl(g! li E’ang E?U]e{ QC&\CN‘IW&?O% ewg M &qF glﬁ’utuﬁtﬂié) ?a rﬁa
revendi ca ns 18] d5E3 N whe 'so I on aqueuse e silicate a
ayant une sc05|te dans |a gamme de 2 a 200 poises. 20 24. Un
pr ocefdass Qin%cka% solRN ﬁr}SUeﬁéiéahm 71dans Bitlel H%Acbrﬁ.at.da RA 8% d¥ 1h ShtBFHEIEREMSHE
silicate @b sifbidensdygiMmd it ¥dRCosite dans | a ganmme de 10 a 100 poises. 25
30 36 40 45 50 5566 _

i 23. Un procédé selon la revendication 17, qui utilise une solution aqueuse de silicate alcalin ayant une

o/ viscosité dans la gamma de 2 & 200 poises.

20 .
24. Un procédé selon la revendication 17, qui utilise une solution aqueuse de silicate alcalin ayant une
viscosité dans la gamme de 10 & 100 poises.

" .25
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