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-1- ELECTROLYS| S APPARATUS BACKGROUNDrRF oider NygN}xq\an@ “rq‘}?ﬁ]ﬁ density of :

invention relates to an el ectrdysis apparatus for conponent

vitreous silica or 5 silicacgraattsbExagRheeon %ﬂ%?ﬂ&”“ﬂ?yéﬁi*%(ﬁot highe:
silica glass are a process tube and a crucible for producing a sili- con

single crystal. Such a conponfgbti SbeBnganufacthriad el et reke f usémiconductor
quartz crystal powder obtained 10 fromfinely pul verised natural rock

crystalL. In order to produce a fhgh qeatity obfi nsgyiebad ginglet scrpstalen is
single crystals of higher quality nust be manufactured in the sem conductor

i ndustry. The quality of si8icoaffeated cbyst aimpusitiespusfprls exanplegt echlkal
by inpurities, for exanple, alkali netals such as Na, K and Li, and |,
copper. SUWMVARY OF THE | NVENTI ORuTheasbNagt Koandhdipr 8ndncoppegation is to

provi de an el ectrol ysis apparatus which can efficiently renove 20

impurities from a vitreous §E!ﬂbﬂ!.ﬂﬂ:!ﬂﬁLEHHE!ﬂEﬂﬁs conponent .

According to the present invention, an electrolysis apparatus copprise a, =
furnace for setting therein a conpShEnPhﬂﬁﬁ§cﬂstgmeﬁﬁ ventiQpsis t

silica, he an electrolysis apparatus which can efficient.
20 impurities from a vitreous silica or silic:
component.

According to the present invention, an ele
apparatus comprises a furnace for setting

component made of silica glass or vitreous



2. a heater for heatingaﬂﬂkyl%%nﬁoﬁﬁﬂta%%taqq?s%rﬁp?uFRQRQ"%ﬁFaﬂBGSed b
and a cat hode for applying redet d volta cross the conponent for

the el ectrolysis purpose, medts 37 %o?ﬁg ghe Fﬁgg aﬁe anode and the
cathode, and a power source connected to the anode and the cathode so as
to apply a voltage across the conponent when the conponent is held in
position between the anode and the cat hode so that the conponent can
be electrolysed in the 10 furnace, the heater being an additional heater
providing heat in addition to any heating effect provided by applying a
vol t age across the conponent placed between the anode and the cat hode.

3. According to a preferred enbodinment of the present invention, an
el ectrol ysis apparatus includes a furnace, a heater for heating a silica

gl ass conponent in the furnace, a tenperature neasuring neans for measur- 5
ing tenperatures of a predeterm ned portion of the furn- ace, an anode and
a cathode coaxially arranged in a



inert gas to a space between the anode and/
vertical direction for applying a voltage across the silica gl ass conponent
for the electrolysis purpose, a handlitihe thdibdintg adodbeel. t 0 t he furnace for
hol di ng 10 t he anode and/or cathode, and neans for supplying an inert
gas to a space between the anode and/orItati®mdepreferdkleol that) tthe. anode is
preferable that the anode is supported by the holding tube in such a manner
that the inert 15 gas can floWwY¥ hhtdeghhaldingacubet iBensesl somanaey that
t he hol di ng tube. A DC pomgg source i s cgnnected to _the anode and_ the
cathode. Preferably, a silica® gl 335 cGMonkhPW; LthAonaly Bet wSRACE chetygen the
pl ate and an anode pl ate which ar |Qi,ned to the cathode and an anode, .
respectively. For exanple, a pai rﬁ'ﬁﬁ PngfhﬁﬁatE'%b%‘re a#r cBOPRE, source is cc

parall el relationship. In case. the,. co ent _.i.s jn the shape of a
crucible, a flat cathode plate ca S albo%% a'{E&g"e iGRt ination wth a

cruci bl e-shaped anode plate. Wen the IS appgt ak I Spql
operation, a high voltage is applied ac&oegéé{%aﬁ?sﬁ I i%a gﬁgss‘ggco 13%-8 erﬁomponent

bet ween the anode and the cat hodq,esg,ég}@t ﬁt h@aGR&@Qn‘pljaq'.e SRk &N andile plate
e

el ectrol ysed. Durdng el ectrolysis, t



furnace is heated at 1,000C PTBBGPe B thRahed: At A QP0G ‘?rnelatb°d§s by the
supplied at a prescribed floy.rate F‘torﬁelgace bet ween the_anaqd
hol di ng tube fromthe inert évé@ ®2up FEtsFAR 2F ofilBPa? U?Et a! 1grescr1h

b h d d the_hald b Kk
B e
toward the cathode. Preferably, . ayy eﬂ%g{ghggd %& ,ﬁg?ggagoz aQ_J as§ gﬂsure

powder is placed between the conponhent™ and

predet erm ned amount of ygar bR PYSIeds tﬁlange t? 8”thgeh6259.91 eg,_tub%nd

the anode plate. It is not necessary to ape of t

and/ or cathode even if a silica gl ggs cgﬁpggqulégas s%%h aasCORPkEXs %ﬁ@@@ls and
| i ke a crucible. In such a case, e quartz gl ass powder traps the

inmpurities contained in the gonpaigia Arsi ldKa QéﬁE:ECSOTTgQQQBt 88figohe8m aare
silica glass raw material by a rotary nelting nethod can be set 5 in the

furnace such that an unnelt edopard ithd caxhddel wWth the cathode plate and
the other part is in contact wwth the anode plate. Carbon felts are
i nterposed between the el ectrodes @refidmakliy,) ca gpretietenpinednamount of quart
20 powder is placed between the component and the
plate. Also, a predetermined amount of carbor
is placed between the component and the anode
It is not necessary to change the shape of ti

and/or cathode even if a silica glass compor

25 a complex shape like a crucible. In such a



The silica glass conponent is h&Bted atTT%r rﬁl%?tﬁ91yséﬁov‘éfv\/rﬁh% gifiga glass
voltage is applied across the co The .el ectral ysis f the

silica glass conponent shifts® Engfm i E‘etﬁﬁ&ﬁctl é‘g‘pé’t}'&ﬁ alSe4q aF%kall 1

and copper contained in the silica Iass C nt . to unrrel
at the cathode plate so that th&° peer |ﬁﬁﬂ?gg céﬂ aﬁj‘ée’uc compon

unnel ted part. After electrol }éil S, %1‘&%?9 Fﬁggggr ttnl gh%glrrgg@ﬂo?ubepla te SO

grinding or the like. A cathodes pre era I'ng

that an inert gas can be Sl,lgpl i ge Rlr grsesgéﬂp]bgg ZQI%Pé[ﬁaangft gal e B ed pa

space between the holding e cat fro s supply

means. According to the present |1@éq._r}to|1%,1§ rrpghbtlﬁﬁn@ggeae Fpgrftecigve,_léfnoved b
renoved froma silica glass conponent by el ectrolysis. The 1 nert gas

prevents the electric current fpemehleowike between the el ectrodes and the
furnace. If a tenperature neasuring nmeans includes in conbination a

protecting tube and a thernocouple ina Scathéféedis i preifieerallyotgrdc®dd in a ho
tube, the thernocouple is not exposed in the furnace so that discharge -
does not occur at —the thernpsouptkat anhiserthegabercamwolye esupplied at a
20 flow rate into a space between the holding
the cathode from an inert gas supply means.
According to the present invention,

can be effectively removed from a silicz glass

by electrolysis.



exenpt ed from damage by di sch&Pg&aipdingh mex@s thasf 2@ &ht ePEctF#Pysi sthe br:
10 If the furnace 1is cqntructed of siljca bricks coqtainin .

more than 20 wt % of Si Q2 , th@lkfRitdksMeddd S EeTeiR alad hBreVRNEndalkali met
prevent alkali nmetals fromentering the .inside,space of the_furnace. .
Thus, de- vitrification of tﬁ@tﬁrain@a §hgss1B§ efiPaEsn 9t fg’eprg\)’gﬁ’ta&f '
from being el ectrol ysed. BRI EF.DESCRI PTI.ON OF THE WNGS Fi g is_ a

schematic vi ew showi ng an el egﬁggll%csatép%r a?gs &B?gr &1%‘% a‘-#%%od?ﬂ%ﬁ?nent

of the present invention;,20 . ' ' e ' [ howi ng an
el ectrol ysi s apparat us ac&%rdPﬁ&‘?gégéﬁﬁ%égwg%%ggd?%%h?r§F§gﬁg'present

invention; and Fig 3 is a sch tHEC B hRYIoRNTRECHRARINEISS appar at us
according to still another e T te present TTventron.

DETAI LED DESCRI PTI ON OF THE PREFERRER FMBORIMENTS Rinfit'idOvi 8w Fisholvidd€an ele
reference nunmeral 1 denotes a furnace 1 ncluding a casing and an insul ation

material for  covering the iappdeatild cébLdtLagi Ngo San AmbodRGRSY o6 the
made of silica glass or vitreous silica
invention;

20 Fig 2 is a schematic view showing an ele
apparatus according to a further embodiment
present invention; and

Fig 3 is a schematic view showing an ele

apparatus according to still another embod

25 the present invention.



inacylindrical shape is set in bdsiRl®df®Set wBEH¥ESPai FPGr €1eCtFodg plates
pl ates 10, 11 which are joined to_a rod-shaped o] 8 and r qd- shaped
cathode 9, respect- ively. Heater®2°F 33y °o‘¥ea‘2i€ﬁ€8n°2art§\ed§’eaar~eell% 2, 3 ext

arranged in the furnace 1 forﬁf)@?i%ﬂgThEan ggrrpqneFJ, 16 R}%ﬁ@fi?ajf hedirect;

between the electrode plates e upger and Tower ends ©

heaters 2, 3 extend outwards fro acg,l in i di i

are connected to a tenperature c%%ﬁ?éﬁ%gnsgﬁ V\#Ii cﬁeﬁé%én}élgﬂe be&ﬁgfﬁl Hihns
conventional. A tenperaturegreasysi fnvBR8ASnal.is placed in the

furnace 1 so as to neasure tenperatures of a pre- determned portion of

t he furnace 1. An exanpl e of the tenpergépperaRase i heagtzingd meanhedes is
i n conbinat- 20 ion a thernmocouple 6 and a protective tube 7 nmade of

silicon carbide. The protectisiee tfuhrhacei s i sserdsedton nidusdne naempérature
so as to cover the thernocouple 6. The upper end of the protecting tube 7
projects upwards fromthe top of déeefminede fortiba | cofr thel durnace251. Ar

protecting tube 7 reaches the bottom of the furnace 1. The

thernmocouple 6 is —electricall ytheotenpeshture t measuaingr duears Soniroludes

means 4. The inside of the furnace 1 is heated by the heaters 2, 3.

The t her no- 20 ion a thermocouple 6 and a protective tub
silicon carbide. The protective tube 7

in the furnace 1 so as to cover the the
The upper end of the protecting tube 7 proij
from the top of the furnace 1. The lower

25 protecting tube 7 reaches the bottom of



S e s ™ e S T T R R TR e T T - e

couple 6 detects the furtace ifr ghey atheemcsowysl d 06 sdel hetpgmiteected by the
signals to the tenperature control 5 nmeans 4 so that the furnace 1 can
be kept at [err] or nore. As tthe Prénecthegfurmace 71. proirciedheathewords, it
thernmo- couple 6, no discharge takes place at a |lower end of the
t her nocoupl e 6 al t hough some #nduRer gdigshardecuinioa Miahthrdanpemterele hig
6 is not protected by the protecting tube 7 in the furnace 1. 1In other
words, it does not induce di sehBP§ehexe, aff e ehagerd; hi gh-vol t age
at nosphere of the furnace 1. The anogj)eg 8 and the cat hode 9 are made of :
carbon. 15 They are arranged co26 aAAgde; 8 anderhpcHathpdecti axe Mpde o
anode 8 is joined to the anod | ate_10. _The cat h- ode is.oined to.the

% ot ol £k

h
cathode plate 11.  The Y 18T€1185F80g COR*F 1dych I hé Vgriical d

hor i tal di t- ion. Th il . X be hel d t ,
AR TP SR S R b A e
10 is in contact wth the gagerger’icg (3B Ié% S.I._J)I Ghed 16|1 Tt

. I 0
while the cathode plate 11 is In contact Wll%.‘h t he | ower g%ﬁ“@?@?rﬁfgl{ﬁ ca

gl ass conponent 16. A cap-$§apraq htdi pgrd1Pe) 120 talnXftHex 244 O horizonta
ion. The silica glass component 16 can be helc

20 ther.. In other words, as best shown in Fic

anod=2 plate 10 is in contact with the uppe:

the silica glass component 16 while the cathoc

11 is in contact with the lower end of the sil

component 16.



portion of the furnace 1. The aftRP% Ik ehEOuFRE oP9Si DL Phsbuke 13- T
t hrough the hol di ng tube 12. Th%g?%nfggfgeéﬁshglﬁ by%gnl'{__eai éd'giga#ygﬁelgrmined

t hrough a supporting 5 nmeans i nsul ati’on ~mat er

al t hough not specifically shown, T o e is or, by
WMinert rslfersa dfigfe agd. nlirfﬁe'é%) &d pn  exar

the bottom of the furnace through an 1n ting material. ol’ding tu

12 is connected via a gas blowingdiofodPihg hdERes 1R e §ONEIOkhipera  Th

flowrate 10 of inert gas to be supplied om an inert gas supply neans

14 into the gas blow ng tubgsl3. cafhSei peAtafag UBR! Ya¥RARTE I1d QRNA MEmAsec.
predeterm ned anmount of inert gas such as nitrogen gas. An exanpl e

of the controlling neans 14a is a fl oppet &dnode The bRArttgas déthod@&n Deare ¢
fed at a flowrate of 10 to 15 nm sec. The anode 8 and the cathode 9 are
connected to a DC power source 1% hadg npowerapadureedf 130k Hazitg208@micapacity «
exanple of the silica glass conponent 16 20 is a process tube. In
operation, the conponent 16 is plz®imkbet ween the anode plate 10 and the
cathode plate 11 and then heated at 1,000C or above by the heaters 2, 3 in

the furnace 1. Al ses a DC voltage of 1Ano ¢grNpPle aofl | &he5 sikbea 3 glass ¢
hours or nore across the electrode plates 10,

20 is a process tube.

In operation, the component 16 is pl:
the anode plate 10 and the cathode plate
heated at 1,000°C or above by the heaters
furnace 1. Also, a DC voltage of 1 to 10k

25 for 3 hours or more across the electrode



11 so as to carry out &Pectrolysi sDBripge thgnpabove-rentienedy eperatign, t
the inmpurities contained in the conponent | 16 toward the cathode | at e
11. Exanpl es of the inpurit928 adr%e SeRIinualsly eupPPliethdama)as flowypgate «
copper. After the conplete ele trobysis of the co oneng, it is desired to
cut an end portion of the conpdnd¥/S&F wiigh Hae PéOMinGnetule (e and the

cat hode plate 11 because such ontains the shifted and

o

collected inmpurities. 10 tg‘gee%? Pﬁ’é‘éé)ﬂé:%eab VERRSH | ne85°8§er5]9?orﬁn°de

th i t i ti | | f

Vi the gas biow ng tube 13 aWaetRe BEfa tety Ry 13 0ef ithe CriMATRS Chube

along the anode 8. ~ Thg |ne%6 ?@Smggftgﬁbgdp%@’%HJU%rW%S“@gbéﬁbﬁl%g 8flsures
[erT u et ween

as 15 to be mai ntai ned at abou al so ensures 1 nsul ation

the hol ding tube 12 and the aﬂﬂQﬁl?tiBnasFéerQhai than hBiH&ﬁ?i Ofybe 12 and t
resi stance of about [err]ohmcm If the flowrate of the inert gas 1s |ower

than 20 10 misec, the hgldihg ad Ul bbtlaSrd | 6@ Yinkd1R@idPt resistance
sufficiently cooled and the 1insulation of the holding tube 12 nay be poor.

If the flowrate is higher thap8lnmmemec, the anode 8 and the upper part
of the conmpon- ent 16 are cool ed too nmuch, which decreases the
If the flow rate of the inert gas is 1c

20 10 mm/sec, the holding tube 12 is 1likely tc
sufficiently cooled and the insulation of the
tube 12 may be poor. If the flow rate is hic
15 mm/sec, the anode 8 and the upper part of th

ent 16 are cooled too much, which decreases the



efficiency of electrolysis. Wen %%‘_:Fﬁﬁh’s{;ﬁs f PSWs l%it%%ré?‘nr??\e_ dRB8e §°t- tak
and the hol ding tube 12, the i nsu{ﬁé hgr&g& Ibe' é\gggd S a§F%9m%\é :,]% e 162 gﬁaause

perfectly the electric current flow en the hol'ding t

the furnace 1. Thus t he over alé°‘%§f§1;§it%gﬂf’%‘:w‘%g"uw;&é ﬂefqtemf tube

so as to avoid any current |eakage result- Tng In I Cclen

el ectrolysis of the conponent 16. Alt hopg?h? Eggﬁgﬁgl %a%}:@h@pplén% S of

the 10 conponent between the anode 8 and Ing electrolysis,
any di scharge does not take pbacej@yesffohOVer raed erﬁéﬁukﬁeré@c‘éﬁm@lé"%trolys‘

because the therno- couple 6 is protected by the protecting tube 7. Fig

shows a further enbodi ment of thesipswiedn WPigi Pveld i edbstaltg aAIICENEE s@ine as
an electrolysis apparatus shown in Fig 2 is substantially the sanme as that
shown in Fig 1 except insulation it eriql S| 2@xcéptandndllabhicoref materiatllse 20,

like reference characters designate |i ke or corresponding parts. They
are not explained. In Fig 2, the Thenaferé, hasthéie like at refierence20 character:
erials 20, 30 and 31. The insulation material 30 is fixed to the

i nsul ati on nmaterial ~20. The ihtkeatowncexrespandidyy parisist.achéthey oare no

the bottom of the furnace )
In Pig 2, the furnace 1 has the ins

20 erials 20, 30 and 31. The insulation mat
fixed to the insulation material 20. The
material 31 is attached to the bottom of
1 such that they surround the component 16.

ing material 20 is made of fiber glass o



1 such that they surround theCBorRRAREAt 10f SHE jnsenteinpdg thexeinl 2(Theref
is made of fiber glass or the like. The ipsul ation materials 30, 31 are
made of silica- alunmina bricREE“FRtch theontkiprnase Wt wfram hRfing of contamina

[err] If SO 2 is less than 20 wt %, the, silicg-alunpa bricks are apt .to
liberate alkali metals, resul FPfg qlﬂ‘%&el metalsy j3p atti?'(?n CQWPO’E%P 16 may be
conponent 16. Silicas alou.n‘i na %rm%lr# J teg. bri cks contai ning about 28
wt% of [err] hold al kali net aFg F‘hgﬁé(il Ttd -1t : cont ani nat e the furnace

1 with the alkali rr%a,lss. TherO%f g__qu% o{}t)] v ﬁg%onq_qlt Fji%slr(mV gggleggl tpred

fromdevitrification. The i ca-arum na "bricks eep

I f SiO2 i,ned j T, h
nmetal s on account o i cog{ngl B! ttﬁt}te[lglar%is .g;ﬁ%?é?;fasugge%/ﬁgreégggttz eglas

furnace 1 from bei ng contamni nated wi al i an canponent

16 may be exenpted from devithfi Gl i PRretBosed betwded henot hekelantha ids the
Figs 1 and 2, a predeterm ned anount of glass powder such as quartz gl ass

powder car. be interposed betygenahlie tMETCANKbLAS PEaEOMANEPEidE W ctrc
cathode plate 11 prior to electrolysis in the shape of a |layer having a

thickness of preferably 20 &hko SRap# of | b th@yéayaiaving hanngii¢kwess of p
nmm a cat hode-side portion of the conponent nmay be devit-

20 5 to 20 mm. If the layer is thinner than !

cathode-side portion of the component may ¢«

rified. Conversely, if the layer is thicker

mm, it may have an excessively high electric re

which prolongs the time required for elec



rified. Conversely, if the | adBVep&ipRi-cker & hER™PONERE | A6hajShah8den of s
excessively high electric resistance, \A{__]i ch prg{ljfggs the tine requiyed for

el ectrol ysis. When t he conpon®ht YktT€OHEat a1, 90 o° ShiShape-
hi gh voltage is applied across thetco. gnent etween the.electro
HEtERAR

8
9, the inpurities contained int nett “16SimdveIt BT tﬂ%”d{e:ﬁ hgggguced i
plate 11 5 so that they can p§ LT app Qt@i t.he glz-\aéérg(fwgedpoﬁio‘i eiron%gs a
R "g F q Y, tﬁie

bet ween the cathode plate 11 and e conponent "16. nsequentl

conponent 16 as a whol e bec?essmgggggqgurgiamg&egﬂgo@g ygﬁgmggtif@yﬁsc@ons.

final product. This elimna ste. anot her

enbodi ment  of the present InvgaL5eR- is é\:bﬁé&”@o'%%nta d6irbRat®eR t¥eatment,
silica glass or vitreous silica 1n a crucible shape. A starting

material is finely grained powdeisprgdusedeldr opyatfiltdtidn @ndt atfen furthe
A preferred powder has an average 15 particle dianmeter of 100 to

200 mcrons. After the powderbys &ipgpiaed tim aldeis ohghrod luoedicreatidt e 50

powder is purified by floatation and then further purified by dipping in 10

% hydrofluoric acid-at [err] or fibpve20 orhowfls hour The puhéfped fpeddeowies sha

is shaped into a 20 crucible by a rotary nelting nethod. The

conponent 20 crucible by a rotary melting method. Th
46 is set in position between a pair of elect
40, 41 which are joined to an anode 48 anc
49, respectivedly. The electrode plate
while the other electrode plate 40 is for

25 shaps of a crucible as a core. A spiral or



46 is set in position betweea abpstomofperetbnodef pltdiecsanbdedlphlateh 40  The

joined to an anode 48 and a cathode 49, respectivedly. The el ectrode
plate 41 is flat while thd%tier joliacd ote phat ccatthodef plaetee | 41t he Blie ano
shape of a crucible as a core. A spiral or coil-shaped 14 heater 42

made of silicon carbide is adfanged phaced finaide 10f ortheaciompanent 46. T]
conponent 46 placed between the electrode plates 40, 41. The heater 42 is
connected to the tenperaturebeswaan rdihs anoded PIateender Ande the componen:
measuring neans 5 is placed,_ .in the furnace 1 so_as to neasyre

tenperatures of a predetérni fdd 15 t VoRhocatRen PARYEEY1 2 t RBYIRINAR sAYRKATE
in Fig 3. The anode 48 and the cathqde_49 are mmde of carbon. T

arranged coaxially in a vert &€ dP e_c?i P AP TREICIABEe 48 Al FS%’@%&%&’“““
(nrough and s T1xed Lo a Dol Ror o S Bea R B0 57 e made o
o aced nelde o e, COMPOTR, o8y con e FAIGE BF14CRR! en o Shoblahe ko
RO 20,00 o5 10 D Bce 4 OHfd PEBCSbnBer 61 ST 2 mne cono
20 is positioned inside the main die 51 in such
that the space between the dies 51, 52 and the c
46 is filled with quartz glass powder 53. The
plate 41 is placed between the bottom die 52

bottom portion of the furnace 1 under the <

25 46 in such a way that the cathode plate 41



or silicon carbide and set on a B8F€'5‘r‘?\°&er4i 5’31“"f="<""tnhet}f'l na‘al%c’(mlpla"t%e40 and
shape of a cup. The conponent igbgo 41! ﬂgoﬁ%‘tﬂ{__gag%e ZI gggtcEe Wl Rhdl Cheate

51 in such a manner that the spa Ea¥5ét wéen I €s

conponent 46 is filled with quarf éf aq,}s ﬁ £§e53 DcThf‘of@é?Qdﬁfpl‘]atsi‘ uta 15 ap

is placed between the bottomdie ottom portion e furnace

under the conponent 25 = 46 in +RdCh cnpibedtaipdtifeént NOHE pé%e&éd@%d 48,
t he cathode 49 are electri caIIy insulated fromthe furnace. The gl ass

powder |ayer 53 preferably hpgs amihi-gles N@3s ¥ NnGdeaweerd FAF30 Ut elec
The cap-shaped hol ding tube 12, the gas blowing 5 tube 13, the inert gas
supply nmeans 14 and the flow r at gheontdsthpoment 148, ar ehatedygedsist tindi gthe

1 and function in the sane manner. The anode 48 and the cathode 49 are
connected to a DC power source Stohaeinged ifapadie ycahpdnéhY &6 fO6ward tlie quart
In operation, the crucible-shaped conponent 46 positioned between the
anode plate 40 and the cathode pbateufitils hee edirpuiiti¢sbycahe beat enfficien
in the furnace 1 while a DC voltage of 1.5 KV is applied across the

conponent between the electrodberaky. 49 for 45 15 nminutes or nore

so as to carry out electrolysis of ] i .
20 During the operation, the 1inert gas

uously supplied in the above-stated manner.
The present invention is not limited t¢

mentioned embodiments. The silica glas

16 is not limited to a crucible or a pi

25 The temperature measuring means may be



the conponent 46, thereby shifting the inpurities contained in the
conponent 46 toward the quartz gl ass powder 53 until the inpurities can be
sufficiently trapped thereby. 20 During the operation, the
inert gas is contin- uously supplied in the above-stated manner. The
present invention is not limted to the above- nentioned enbodi nents.

The silica glass conponent 16 is not limted to a crucible or a
process tube. 25 The tenperature neasuring means nay be any other
S measuri ng devi ce. The heater may be manually controlled by an operator.
- CLAI MS: 1. An electrolysis apparatus conprising a furnace for
setting therein a conponent nmade of silica glass or vitreous silica, a
heater for heating the 5 conponent set in the furnace, an anode and a
cat hode for applying a predeterm ned voltage across the



component for the el ectrol ysi 8purbBaE, the component. ¢an hec elamtrolysed i
the cathode, and a power sgQurce conn ctg,(rjﬂto trk]ga anode and _t he cat hode
so as to apply a voltage acro ErPﬁEeCoﬁg‘G atfteree hed canpdddat ipgaigheater pr

held in position between apQde .the _cathode so that th ,
conponent can be el ectrol ysedfllgﬁtt hggf u?%gg*é}of'hetﬁea?@( RS A 2 effect provi

addi ti onal heater providing hgﬁgl%gﬂgdq t{,gffg ed xj?aesasl i Qggefczqr%?o r \e/i gﬁgced

by applying a voltage across t onent placted bétween

t he cat hode. 2. An ellgctrgi,ysgﬁodgpgaaaggg cas og%é}i med in daiml,
further conprising a protecting tube attached to tﬁe urnace and a

thernocoupl e inserted in the protegting apub ri ratures .
in the 20 furnace. 3. An el ectrol yS|As S%%%?%{?,E?ggg cggglﬁrr@gl&gl nalg clair

Caim1l, wherein the anode igladmney, t FuthaodSombigipgd 4 h [
joined to a cathode plate and wher ein the corrponen%> islﬁgl déi ﬁ’%géugf'?gﬂ tube a

between the cathode 25 platetaendthee fapfigcel 24RAf 04 e PMESSEP1YS hserted in
pur pose. 11111111 111111 111111111111111 * C L M S * 4. An

el ectrolysis apparatus as prbtectdngi ntube for measuring temperatures in
20 furnace.

3. An electrolysis apparatus as clain

Claim 1, wherein the anode is joined to an anode

and the cathode is joined to a cathode plate and v

the component is held in position between the ¢

25 plate and the anode plate for the electrolysis pu

* c L L] H
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Claim 1, wherein the anode andqlhé-maéhodellarl'eenomniﬁiarq aagdd e nmeans made
vertical direction. 5. An electrolysis apparatus as clained in 5

Claim 3, wherein the anode pl ao& aﬁéltlﬁ@ncapﬁé'éédgﬁ'at &her edieatmeans being cor
arranged in a parallel relationship. An. el ectrolysis _apparatus .as
claimed in daim 3, wherei nthﬁwecaEBPﬁSdePJp?E?e the  appde kREPcbgi®@ pla
plate is formed in the shape of _.a umble 10 7. An

el ectrolysis apparatus as cl i“f?ad%i m 6, further conprising a die
means nmade of carbon or sng con car bi de, di eqE a{d_s bein connect %d to

the cathode plate, the andde plate bélng pI Zed SHTS LP]t)ﬁse" i e3RB3K8*uPs as ¢

8. An electrolysis appara S4 cl erei_n.the
hol di ng nmeans includes a hol di #gat ube att‘g%%g%lpo 'fll% Lﬂ]rlﬁsllcwf ('f)n%aﬁx o df‘ﬁﬁluaes
t he anode. 9. An el ectrol yq:lu% a @érreﬂlr e achQ ]holdlng 1

further conprising mneans for supp |ng an |ne gas I'n o a sp

between the anode and the holding 20 g 6 nmeangy 1@i1ectAdbl rg%fé’”ﬁbiﬁikﬁtus as ¢
apparatus as clained in Caim9, furt her conpri sing ans

controlling a flow rate of thedl’lﬂrrﬁ gﬁs tPuPe naPPldoMprildildd 1 means for su
11111111121111111 * C L
1nert gas into & space between the anode and ¢t
20 means.
10. An electrolysis apparatus as ¢

Claim 9, furthesr comprising means for cont

flow rate of the inert gas to be supplied.



11. An electrolysis apparatus a154' cl ai rredeleCtCEoé;llyrﬁJBs, fuP?ﬁratus as cl

conprising means for supplyi ”Q:l%rllgi ”ef,t Tf@iﬂ ¥R8s® BS&:&@?” EEe %‘E‘é‘i-posed

and the hol ding tube. 5 ectrol ysi's par at us

claimed in Claim1l, wherein fhpe derrlﬁﬁﬂe nICandeshbnettAbidey pTaRes for
surroundi ng the conponent in the furnace. 13. An el ectrol y5| S apparatus

as claimed in Caim1l2, wherein thg.nsymti ede®atd ydid udg§p§r5tgg- B c1
alumna bricks containing at least 20 w% of [err] 14.

electrolysis apparatus & laiwedi4in vherein, tier glass! md:@v\debusxltutw
i nt erposed between the conponent and the cat hode plate. 15.

el ectrolysis apparatus as daxmimed a ithilckiiéssnofd5 wbe6i rnmt.he gl ass

powder constitutes a |layer having a thickness of 5 to 20 mm 16. An
el ectrolysis apparatus as clained6dn @Gmi nelectiralaisis heappadatusd tde cl
cat hode are nade of carbon. 20 17. An electrolysis apparatus as

claimed in Claim1, wherein Ql@imol di-ngwhesedn nshedegnadrol andg thee ¢athode
whi ch the cathode extends in such a manner that the cathode is
supported by the holding ©§b&arR@N. An electrolysis apparatus as

| ai -
claimed | 20 17. An electrolysis apparatus as «cl

Claim 1, wherein the holding means includes :

tube in which the cathode extends in such

that the cathode is supported by the holdi
18. An electrolysis apparatus as cl

25 Claim 1, wherein the holding means includes :

AR ) R A



25 Caim1l, wherein the holding neans includes "&=fororng 1111
11111111121211211 * C L M S * - 20. tube in which the anode
extends in such a manner that the anode is supported by the hol ding tube.
19. An electrolysis apparatus as clainmed in Claim®6, wherein a
carbon powder |ayer is interposed 5 bet ween the anode plate and the
conponent. 20. An electrolysis apparatus as clainmed in Caim3,
wherein a carbon felt is interposed between the conponent and the anode or
cathode. 111111111111121121111

T



