;e3et Xd*6™ Tl zK PROCESS FOR PREPARI NG BATCH MATERI ALS FOR THE MANUFACTURE OF
GLASS The invention relates to a process for 5 preparing certamm mm

t hat can be used for nmanuf acturl ng glass. In the context of th m wam " ”m
invention, "batch materials" should be understood to nean all matekdals,

vitrifiable materials, natural ores or synthesized 10 products, materials

com ng from recyé’BPﬁ&S(Sf FORe PREPABI NGy B TCH é’iAT\EﬁIéﬁaScé'@HJé‘HEsed in the
conposition for feeding a gl assnirKEOReRE bF kemhss, "gl-ass" shoul d be
understood to nean glass in the wi dest sense, that is to say any

- glassy-matrix, glass-ceramc or ceramc 15 material. The term "manufacture”
shoul d be understoo'clheo nearerither ndrepansabl etst e of ppekkkBg tHer bat ch
mat eri al:s |y e t/ Ierrentar ste ai pred at
refini né)/c i&g?ll:“g %‘}&awt eI%gp gggﬁfqo %?’ & purpos gﬁp 1 ng' 9t a final
shape, espefeillalllfc’g/CQ@rlmt@ba$or m of flat glass (gl azi ng) hol | ownar e

gflasks u' 3nC_: ~3~Iﬁ tnk context)of Q%@ ?réé&ﬂt 1nvedtlon ga%dgEia~fé;
P~~~ I Dl I

It" t-~i L~imgterials gh%é@l bleStH“@errrﬁto%d ~tQ mean, alrl nateppbg, ;i ~s,
oY po: '~|b¢1Urrﬂt@ble _materiabs, thhatur@ﬂ ores or“'syntheéhzed

1 1-~t Fv t] 25 The

i nvent ilon _%¥ ?uC§%bs¥laE%F%?cﬁl g?mlnf]oftrﬁg‘ tfe?tcé/ﬁ_lﬁ'éltgero Itsh%eceLﬂ]eloeii‘ or
manuf act ur i higegl asd chavivhicla siagni be cartectonheritheof caikakii tiehal Sor
especially g@g&% faorgggagplfelrglla%%ses gf(e&ltﬁge,s' N garsodashibie st wpe used

for the manufacture of "flat gl ass. provi |ng socl una ~S sodi um
carbonat e N&2¢eIRLOSd /B é"éfa\}\?m%#ﬁff% hBt thie Holde sl agpBERs. thaits is

because, ontéhesope hand,gldd Sy-aoipoiad pg Oy sleSe Ph Y Sash unaasaepnst i tuent
el errentl5of t he Ia S, %11 t he carbon

materia term manuﬁﬁcturem-éhou{h k#%ﬁ?ﬁ?ﬁriéﬁp%urlng
mel ti ng Ot h@e(anhethbarud;dmstparssacbﬂexp&re@l vef bated timicer tAk doatpated with

others sin , = _ -G rly
t~ E sCU C&at%rgals &ésposfl nysggﬁlur-%hc I O”cg e&uencF/C%nng)lev%en%arp’F ocess
i nvol ves a steps2aipgdpert orefaningdcondifiondps ailte i mopsenveslass:

ener gysavi ngor Thhe parbo%er%asmmg V?‘E'Q”%l%@'lms'h%@’% havg, &t 1 _been
proposed for usjng sodi um source, .5 not a carbonate but a silicate,

possi bl%y i nt®hkh¢ orﬁf’ﬁf O£ fil 2Ed 9L RESC 19 31 Tl ke al O Ik o q N L

al kal i neearahd medat 53¢ ¢ Ca) ghbsghihs rprepared Aiefi.or ehand... Fhe use of- this
type of int diate product .has vant age .of providing jointly several
of the conste{ﬁents of - thgq% nglagsggang) ofgegl qna{)l ng the ‘%flec‘a”rtho%l zation
phase. |t al®o- nakes': i O PEsgitbles t 005 peaed: U vher mel:ti-ng ‘of the Wat ch
material s as.a.whol e and)to: fayoy{lghel r,,hopegent zati on durjng,nmelting, as
i ndi ca%rgd for exarrjg}é in Patents FR. 1,211,098 and FR 1,469, 109 15
Howeverl? this approsch PBYERTERR FediAt&R OHanDRAELGRLAFLYNILS <Fhe cate and

does not prisposie materpaksehyedatli $bacmany farithed nef Qwishesiwinghe obj ect
of the invention,is therefore to degel op, 18 novel tQagcess for nﬂ}}‘acturl ng

this type of 20 S17i¢at eS8 spéciatiy sHPtabPe f Goifows
i ndustrial $rddest i ofomi teh:aatprlaal gabisisiesy afi ethé cisricicarsbda-ebiste Whl ch

aare all aQQﬁﬂiaQEQqugr %W@‘%§n1 oA ddifre - of f;aE'%Taqef'The

¥
t:~ ~ cess fo. ma:nufactur. V. C ~. .- y% of
alkali netals such as Na, r| and/or based on

proviaing soaium 1s sodium carbonate Na,COUs;, a choice

]
~~t~~

which is not without drawbacks. This is because, on the
one hand,' this compound ©provides only sodium as
constituent element of the glass, all the carbon-
cents e rtoodr rwyﬂﬁc.?!-. Tl roizﬂ::“jvp: P th(
form of COz durlng meltlng On the other hand 1t 1s an
expen51ve batch material compared ‘with others since it
is a2 syrthetic product oktazined by the Soiwv. Hroceqa

from sodium chloride and lime, which process involves a
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- al kaline-earth netals such as My or Ca and/or based on rare earths such as
ceriumCe, opt-i-onally in the formof m xed silicates which conbine at

| east tvvo eI enent s am)ng al kal i matals2 al kallne earth nmetals and rare ~. f

X - ; ey Yo, ©, . . . This

pr ocess comméru afsyrmhhﬂs;czumddweeeep@rraﬁundﬁs biyo t h& eG@N Vit st - of
silica and of one or nore halides, especially one or nore chlorides, of the
said alkal i°35"""¢tals and/or the said alkaline- earth ~: tv.h metals and/ or
said rare earths, ofhisieiNaGihe KGkason- @@@4 vaypeys (andutioptsi dreatd y

. hal i des-, §P1p@§c‘i§" !bléeﬁl k@%é&esg%r tfgﬁrre,_ﬁ] gChl Qéeéid’ef 895? ;nheS SRSE of

silicates containing t eat 'nee Ri's ConVer'si on
bei ng s8ppl e, aa‘Fa}”%%%@t%aPPFya Byléreter ROSE1SINNENgEd DUrTIEE L Stil |

Wi th n thedéfﬁxﬁﬁ‘é@f kSpISléé"Leel a\ferglm,ll a%éltgnlssom jof aIﬁBe @agﬁ%ﬂay beh
substituted as source nmet al s/ al kal ear tals/rare earths
by sul phat €520 ebehe by z{:f‘faf’séml £ SRy SPREEC bgesf&&.%ﬁ| P 13812504,
Wthin the co:i)ntlexs (ufypehapﬁ nivretrd Froe 1 d e sprydncoubast ahie ngd yHroogd S

(hal i des, lapﬁ‘éﬁﬁﬁl aESVE?EFeE‘Er € 160 c}%%a‘ici’%]%e%eqrs %@%r&éeobe

equi val ents a g Irnter ¢hangea The term Ica

under s&8od %Jeﬁ%sténﬁeé?rf zﬁ\lylﬂtldkﬁfdmm ot deARRBORbERLE}OBI Phese.silt con

oxi de) Si 02a1§<yemakésl tltrmp/os?éﬁpl@oeé akpeabh&fp of BBk $t 9hgOttertHa nor
conpounds, this bei n ES particularly 15 thé case when natural materials
T

of the sand3ygR a‘P@ G528 SThESexfr eSO " stbfler §8d HaEvers" YW d be
under st ood tefi®gé0i aRaobUr REIS. neonf hgut edgso tdmt theid Btéﬁ?s" tdat they

generate or e orrbustlo ases 20Q..resul ti fromthese fl vel op
wi thin the r)Ee%n %r wher e ?ﬁg gﬁve%&i litlgkgg’spl feléit \?Q[ f%]%?(el(gget ual
n: as~. 16f iHowevern; at ehifal sappreach: ~~p05es the~~: prolclem . .

~eral | ~ mérﬁf*ﬁ'a@f@rﬂk&c%J?é) asslltl%a% dUSBoWs Inbt 0proposeroé C. -

C~e~ ght| y V.rcr~i~r_ 7~~ ~'~~ c::;
cacf ;.. Q%QPL%*%%YU&&%S?%’:‘P%Y&@%‘P% 9’& Wlé'ﬁ%%Sleven if they are not
strictly speaking ttige sapeedd ages tiae tihnaatgirgaduged ’@uegye@b@ad;cpur ners,

f t I t Th t th It t | arl

o & ns CTaSk TR of Vel BaE e bR ererDe hetpt 8ot Bndsl Yy B A LY
" r?~20;, Slllca-te, which ;sTtmmcch,ahhyrelsyalttlael@l r éct cp:n’mardnmgl of NaC1
into soda, jnvolying tBPo&S@ER%anwgfch Gl W L ‘%% "Caa%t ehf‘thct A ra“”e+

in the presence of water according to fhe f ng reaction ;: 2 NaCl
SiQz + H20 2ne Na2& 037+ nHole 2ll4-cthe prinei pI e consi sting in

extracting the sodarby fonm agrthersidicate,. the gquilibriumbelng al ways
shifted in the direction of gt deconp05|t| on because’ t he two phases are
i mm sci bl .t 5°(7%° sodi ufh” sﬁll%’l% Ve 1S dsed i nst'ead of * s&di um cHiori'de, the
reacti @f i sofas 4 okd bivs: metals such as Na, K and/or based on

alkaline-earth metals such as Mg or Ca and/or based on
rare earths' such as cerium Ce, optionally in the form
of mixed silicates which combine at least two elements
among alkali metals, alkaline-earth metals and rare

N sk N I e ) PEE R N PRI SN

. PN tal ,/\
This process consists in synthesizing these compounds
by the conversion of silicé and of one or more halides,
especially one or more chloride_s, of the said alkali
32 metals and/cr the said alkalinc-carth metals and/or ithe
said rare earths, of the NaCi, KCiL or CeCly type, (and
optionally - ha»lidES’, especially alkaline-earth metal
chlorides, in the case of silicates cont-.aining them) ,



" NazS04 + SiO- + HzO ~ Na2Si0s + HZSOQ 10 In fact, S03 is firstly forned,
which is transformed into sul phuric acid due to the effect of the
tenperature and of the water of conbustion of the subnmerged burner).
Hitherto, this reaction has caused consi derable 15 processi ng probl ens
associ at ed wié¢ hndatf heebedesdm fhinslucongeaniont beahe muppuriednf dthe
reactants h t hes e.r ng manuf act ure,

al so associ a% V\%?%]‘?Iy Tfl% £ 7 e‘gglﬁodéscﬂgﬁégﬁéal—ﬁg x?(Q%HZSOQ) Wi thout it
reacting again vvlths’@h?el siWijtddine Rbef oﬁlminiewci)lﬁk e>©tfr athengnyentsidncate and

ICn bei ng abéralt@rsy@@éyo§UEﬁbChgm&deeh b%n%rul%\stlttuted a@)vsvodrce LT

1 )d *sulqihéhthéﬁ or—dven by, \Mj_dtrtate% ItnmfalyC thus LbaasScfdlngfdy been
proposed to_u eat | n rged, bur ner ng vitrifiable
materials for ‘Heﬁgkagggé é&%nﬁgg croélfsceel"%ncggnébebel%edb 1Y Pat ent s
US- 3, 627, 50dh &iS: 3, 2601 B8Y mtaﬁmgssg;mammwemlmm ugel tofatsarch burners
inthe c sﬁlpﬂaée§f Lare ]fﬁé foré: ‘té& be )} cdhsi Eed lgg 717

; IS 1S because this node combusti on
generafIQs vx%‘ﬂ‘é%va%\ﬁl%% %@e@s Ia%lMsl%'é%ﬁC]a@’é?@abﬂ-@ i ndi spensabl e in the

desired conversion. TRy Yerhuesafl isubnesigad BSodunnaesstbbdi hidruscdossi bl e
to mw LU. f acnanuf acture i or the converS| on, at

n
| east part IS TRveii { CTROUhE. £RBES P omgoBE Rechbblry- (o L1 SeiEbl y
addi ti onal wm.t@ee» S10;, = @0l Leitanayt hatot kc@n\mauelr dthamtalogheetds W t hi n
t he ot her r s n :Qﬂ.[g::! y i,C ts) (for
t he sake of %r%j\clﬁtgf/ o g%t(e\tfo?n“ salts" thﬁ Be’iﬁ St ?ﬁe%%ﬁaéﬁ
chl ori deé-t ypee hélaﬁéesw}tﬁn ahRE&PFrapettdterisdre @br ttlli@ awd optvPenai e,
al kal i ne-eagsdgnetal s, used as the starting react ants) 5 this being, of
course, propitious to pronoting the _reaction - -~ reover, the conbustion
of [sic] subnerged Bf n&P PTG WSPEKF‘ﬁrtgﬁéi nﬁPéPFéP uRRr 58 RE t he
reacti on S\ﬁﬂi@éhgstdokb@Uhéﬂé(Et@ndleﬁiﬂ W\grvery econ dhguprenebt $hld agteind each
"fl ame" %Jeames,, rl;ld/or ach of the ets of h%a Orf%gl n lfrom each of the
bur ners. %%tl& ait[ FP’ t%%rl;%%tf‘ ensu ar 843 %%r tqgils Ri gor ous
stirri 2§ bem\salehtllh\@ feant dhese vﬂuantestqievehgpl wihbéded hien mraderon o
guarant ee iRt ¢y XbBHvQ?E%ﬁ” é?r’kéé)e A AOUS i @AGHANE §e MASLLa)
particularly those introd uced in solid (pulverul ent) formsuch as the
silica and ¥#es saft {8); el erighBneiged Cbur ner s’ are -al'so partgrcfdar y
advant ageoushd ¥ Orﬁlrtch6p$bfjb@t | ¥o t hey mabk sh@andpqidi , wsis nceot hey-supply 20
heat direct]y. to the, Em nt_where it is.needed, namely in the r}ass of the
products undet of g t 8™ ddicti oh "t Key "5~ <= &F R riC rP R ~CF e % ~
0~~:: =% [ 'reacClokr wpie- (we, reiebeuauseubheyaaresc. ever] if itmesa_>nta7r<;v
power f ul d ve I gt . ~~ W
rep ~~.. ~ n@@ s@H@Ei{; s{;QEkEEB fChe Eamr(?per éftlt??nes . neede%“? or their
mel ti ng/corf?/fé?%lil%‘hd %n%mrﬁme%m@é@ ofoant greaserieboeliespyeial |y about

1200C;, " -> furthernpie, mm-melr&l atpade odshegd | fl(.ih taatpaﬁtﬂésuialcw arl y
enV| ronrrent aléycf ri endl

1ous ghn YoSfB flaORthon &n orderqulgﬁquﬁﬁeﬁ%re

concl uded that“th*e eff*echvenesswdf thesé burners at ~every:devel’ (qual ity
of the mx, excellent heat transfer and one of the . ,

Thénard, namely the direct conversion of NaCl into
soda, invelving the reaction of NaCl with silica at
high temperature in the presence of water according to

35 the following reaction:



- 3:> reactant: beings generated in situ) nmeans that- the conversion is

hi ghly favoured, this being so without there necesarily being--- ' a
".requirenent to achieve extrenely high tenperatures. - 6 The oxidizer
chosen for feeding the subnerged burﬁeﬂsr may sinply be air. However, an
oxi di zer inthée Iiprmo;ﬁl@xygmemm@edmi extaadteven subst apgkal H>§y in the
form of oxygen & alone fer£gd thlgh 5l xggen C ncentrat* I

advant ageous Ctor %arlous easons "t he Vol UMe 589 2 %@%ﬁed this
bei ng faVOU$hbféeﬁr®n1dmaﬂﬂﬁ{sC@n@mdpﬁlNﬁcénwemnmnhskﬂﬁonibkc&msexcessive

fluidizatiophof cfhe HBLEEI ats YRMEE5E9LAE the reaction that m ght cause them
to be 10 projected agalnst t he superstructures or the roof of the reactor

where tRe coh¥ePSHdHMt §RéBPALScES FFethdMidredd tHe 539 aHbsehbpE bdned are
shorter andtpR& higbetoenisshyi Eyl1bhereby allowing nore rapid transfer of
their energy to the materials undergoing 15 nelting/conversion. Wth regard
to the choice of fuel for the subnerged burner(s), two approaches are
possi bl e, which are alNeaffiat+ v&s0.0r+ ¢afl be Napshioset: H.SC: it is possible to
choose a liquid fuel, of the fuel 20 oil type, or a gaseous fuel, of the

nat ur al gas type (nDstIy met hane), propane or hydroaen; ' - i r é . 1 so
~ ~~ 102 -Inj fact, -S@;3:isc flrstly|§ormpﬁ,.whlch.gs|0¢ransforme
ccnt ai ni : m 1686 bomu figHudix _a#BLE=, due ~>0d_ ,tqalre ané’ff@é@' "io<f| héontw

~. 1 1< rJdl ~ |~ E o~
25 polynerste%ﬂ%rEHBFEe %?étk?%liﬁFeaﬁ@tFﬁé 8ﬁ0|88mBFs?&8P fBF t hee |
subner ged bsubeesgedf buenee)the nature of the products obt ai ned, apart from
Lhe silicates. TMuSuiPREDCLDE RYSNELA A 8, HL M &{%&é{]&%éf natural
- a’v 15-~-proce551ngL problems associageq w1th| dechultaes inr -

desired to @u&@ﬁgN%ns'ﬂﬂ@ﬁﬁaetérﬂﬂkN@% ulcAd EeaBesft l & shranspose

it to all other cases, whether of making K silicate, Ce i cate or
silicates cBAFArimAgthat Ehese mye erte@le)nlzsheq\la@rmoar@numm@reu

- Na2Si 03 + Zatﬁﬁ.(aéhdcigt%df 2i0n -dif X Putt2es2Gn amg&aa&@@n@eagélons nay

be conbi ned, i nt n tlon

NazSi 03 + 4(%’61?I 3%%2‘% &h a*hy &S &&g?nf%e"l’g?%n ugégh i:rhr?ers{%h%a%%t uraI
gas, tlere fermedlomgeexamycemngsmhn ofi lGoatandniche moweriald albetton may be
witten as : i ~ 2 NazSi03 + 4 HO Wen a

car bon- cont%ﬁﬁ% g F%éé%éﬁg P H% g%d always with an oxygen-type
oxi di zer, the foIIo%nng rEa@tlehfanbbe writtten: i(e) 2Nadins 3iRiez + C +
Si Oz ~ Na2Si08r#a Cl2 Q. sThiss t e, whatziss produced: i s dihepigbose no

| onger HCL bhut, chlorine C12 as by-products of the 15 conversion. It is
therefore clear” fYom these various reactions-bal ances that the conversion
envi saged by the inventican,al so germserat esatial bgen- condad sHiedg tderuyat i ves
oSt Par LI HEBEL U | 2ABhE 6RO AFn 6P0 AU nﬂegglﬂgr"yﬂwffasfgh as HClL

or Gz, which are“fo ases ways o o eratron are
possi bl e: -mgﬁer;gls for: making glaqs ~For, ewampée,tre granced 1avl:: ~

(" i- ? lpb.Ifndde ~Sto Tl baRerits Us-3,627,504,US-3,260,587 or .
US-4,539,034. However, the use of such burners in the
neci Tic oo 0 af o the e i 12 E L VA R

= this 1is because this mode of combustion generates
water, which water, as was seen above, ‘is indispensable -
in thHe desired conversion. By virtue of submerged

35 burners, 1t is thus possible to manufactu:e Iin situ the
water needed for the conversion, at least partly (even
if, in some cases, it may be “negessiry. to  supply..
additional water). It is also certain that the water is

introduced within the other starting substances, namely



u: _... possi bIe to neutrallze HCL W|th cal ci um carbonate ~:<l..li...~ ~

.o~ LY~ 711" tStO Y . -.I’>r...(~(~. ~J;
~7.C-11i_.. 25 p033| bly utilizable (for exarrpl e, for renoving snow from
roads) -~ the other wa~,~ consists in-considering the conversion.

accordi ng tthd heilheentdrah akea spgans)of (fanuftaet walky HEL btn’e\ﬁlrg/ (or

FESOQ) an Hﬂg¥sééh§|“§§§£§” %b?febgehggd to’ meam'tne’chlorldq_type" ;~:
__halldes @f alkaﬁleetaL§, qaqe~ear§h§ and,. optionally,. 2

V. . anelecidobytticahbial $hi 68e4S 28RS Al d he Jmnufact ur e of
chlorin ted&lymers of the PVC or pol yvinyl chl orlde type to be

subst i t dt ed Wi ¥ h A& H4CL O3, 5CBHTERe PLORARLPHEL uFR HRITIRAE P t Fhavent i on)
. Ir this cass;tidnmwoul d then be necessary to extract themfromthe flue

gases and thus O%st%bl i shtan i ndustri.al pgf? E cti Lne for, HO or Cl17?, for
exanpl e by i néSForati/ngt the C8PRAPAL QL 2 %Jr?ﬁ Bﬁfgteﬁe DUINGTS  nrgcess

accordi ng taaudes, nwemtmnn the entkyrinla oir&mm;dmg‘ldUB‘erweﬁadtﬁLdmedl ng

t hese type | o od T, tiIi 'n he chl qri nat.ed
derivati veésr(r)LI ni Ehggéfg?géosg"ﬁl&)ﬂl %Wls?u ther \%ang t ARG the
bat ch ﬂrﬁterQ%@C&cﬁﬁ%ﬁln hamekapr ‘r‘rﬁﬂames é@dé@ﬂ-’yeﬁ@h offe tenufedet ure of

glass. A figstgayt kehifner £hsm Skhigalgs tE‘P?é‘%ﬁ%léFr@d S Uh 10, L he
i nvention rel atejnjrto t he gl assnaklwgql n ustry they nmy repiace, ‘at |east

partly, the 10%¢onvehbfbRAPTBatTH Weker it s \%ﬁ?%’:h Bhvlve ai@aLoufetal s or
rare eart hsstarmﬁtncparkbemnéeml ytMet hreegaadtso satliieh bystatrdieast jpartially
substituti 3. Ilcat sof t he,inven n nma ‘
therefore gge %gg tlo f % gas%u%r Tace, OEASE nt HbRS h&ééepeé{. ally in
two di ther enite wayrices f i rmaq/t@ntcmnm sttcsstl n tgaealllmglarﬂe/ si ltileetees for nmed
in order to @kenihem Cﬁ‘{m%to'ltilde WohAvUse 128 Y t%b%fnabé& Qat

? { r@{erl al s
for glass furnaces: this therefore involves extracting th rom
react or anoslﬂ@‘baer?é?%lwe m%f%h fng them"cold" into a puI verul ent solid

phase espeel &hb}hetr@fewgihﬁléﬁsﬁl%@thDQoSbﬁEthbul\é'rlh/ advant‘adéb-[rs

~t~ .. . "
the . Ciddom ehe. #trigEly: terie] ¢ bangPpbi gince, they |%UcRR/1YC|t| 2
it ZWE Heéat ndaxlectly tovithe .point-where .it- &s aeedut nauamelr CL)
Ll T £~ uf Gl C wi t. h su abl e qr, m ng, and
p055| bI e st orage?t ranspor?at ?’onu}gfggltlgégsﬁ |Nceart0é) mt.’é breef elcﬂ is fed

into the gltdss firmaceinheigévond way ioersist scin - us1 ng:the sddawat es)
formed ?ccqg}ggngatg theztm/f-é};ﬂpy ek rrubhat; ks (g say .. L:O, Y O

~

Vo 1 ,__; ! ‘:*. .;_ oy Nl T —'I roo N ,"
Cadzdnd Jtd e c‘bji—_.._J to” refch the v lmdTwnly Wm ¢his to

y :

be fed,&vvhl‘deinpﬁetﬁdtluﬂ"@itemeela@ho thergl a:srseiyrn@t@e_tl ol ssidr,cat e can

be manuf ac [-sonnected t gl of rnace tltutlng
"% one o%n% uptaetn{rp tC{lreerarot rﬁ% Ell"poslaogﬁj Ctj == l;?gl:‘léﬂ bl e

downst rearﬁb(nﬁmiaa'qmrts intended for the refining/conditi oni ng- of the

gl ass once ﬂe'f&ﬂthéﬁ?@%h tdiﬁﬁiﬁ giruai Q{&ie“&% ghagtinbU' PRCE "Ry Dbe of

conventi onal desi or exa an electri
partlcu arly env1ronmentally frlendly, by especially

It may therefore be concluded that the .
effectiveness of these burners at every level (quality
of the mix, excellent heat transfer and one of the

35 reactants bwing generated 1in sitwu) means that  the

conversion 1is highly favoured, this being so. without

" theé¥e 'necéssafily being"‘a 'requirement  to achieve
extremely hicgh temperatures.



g _ nmelting furnace using subnerged el ectrodes; a crownfired furnace
operating with lateral regenerators, an end-fi red furnace, or any type of
furnace known in the glassmaking industry, thus including furnaces with 5
subnerged burners), optionally with a &sign and a node of operation which
are slightly nodifi®efesoxasiitzerbecistiséablerf ofegd Ryt ithg Ps@GRSSgddvol vi ng
no carbonat.e_ or WI tg | ess sar b&ag}e t han | t he case of standard nelting
processes. e R¢T Shoufd Yoe® ﬁatalcre‘rt PHEYEEY c 76 s O8t R Sthat sodi um
silicate arehal Sorhi ghl pxgdeantageobsdt e imanwnactaven andostthmgid bl ¢ he
i nvention. jThu he J,aveRtki o es 4 ssiihl e act yr assium
silicate frolﬁtz SKbcrlllet t%t?lrgl bgffn @x}f?gl eaalsltorg%on&%l‘l C Fgf@%ga % %P&R
advant agt‘eouéxfé%e% b&toé‘t?erﬁ%tr SrhiQn cohfai rﬁdﬁ@rﬁa%RiJEK féprnan‘tﬁemw| ng
gl asses cal tegsoms xedrad kKaloiiin@! aggestlkdatgdsed 0i8ayrthoseqcontgi i ng bot h
Na and K These gI asses are especially used for ki ng, touch screens,
gl asses forPiEI@vité V8Hr§gr1§en€tp Ol AR gISET &Y 29t 3D p‘bt%%rr&“&’t s‘%)‘f'%lyd%anel s.
Li kevvi se, tdeyimieritiofi adkowssiwe e Hanmbimaabn . of. the. mdtaritWVs, | i .
(l:JIhI ori ljegoare %rgomg the_ F??&lon ﬂlté/tll ml‘éhlt éa&)se thez"fxtgséolr : Whl Ch
_..|:>10C .ercp}e,c‘geduagalpwhthe super(s-tnuctures uop "fheJl repf. of' ~;
LE~SCI G, t(he CefdAHROXi deyging ngthkne gbﬁ@éegltaan SEEREDI NG PLoperti es,

and rare e of thls%[)r/lpe\aeals i ncluded in the conposition of
speci al . gl %‘E CHEUT Ry &7 g cOhbaulREs g h%l?ﬂrﬂ?gk§ndﬂfef
i nvention ttltu@hemakemsslposyt blteetreblyamel@wbattgclmorf@t &rapaJd Cmﬁraef‘eflg CI

- ~ 4 PP O

is that the silica |ntr08uce8yat tﬁe start hnc?ettegroleasls, dur‘t”?t%e%%%%? Si on -
into sitbi careltingéeeaver gecnr oni ng, 5| nce iron chloride is volatile: the
gl ass produced 35 fypomthis,sidi ?ﬁb'ﬂ%eat okeast . f c%{_al&éarmunt of

this silicate, will t ereforeten earer - than- --a g7:
using . nondle¥dRd byﬁeeétséntwt éPQtroacélff ane §3qs§léd1\ﬁantvégle@tts from
an aest hetié:r@t@pﬁl@@h@tlves ap c@ﬁtdbée@gﬁbmeancr ease the solar factor of
the glass (in flat plication). A second outlet for the
silicates nandt%ac]t%r%‘ag%tg%g? dgﬁ ct"(?otsﬁe % nJvJe‘Ft‘H‘gn?u?gpaPtf ffEmi%ose used
as 5 baoch el etiyaks for gl @aSebursnam@]),, o0r ehparhaeut & | yasodi yre
silicate, h nt t S m silicate Na2Si 03 frequently
bei ng used ?;P]é%‘%f B ﬁ%gjggo le#’]%y%eé%enygcogrpoél tions. Athird outlet for
the silicates {tand+ 10 opt i onakEylthe ehlori nat édederivati; vest) faonmed
according t ent. S h arat.ion of, sp al
.comonl y caél)?rle@&%{néu tglat}%toe SI?‘IE cgs %q #‘or exarrp?gk nastlt(hl1
conposi ti orf Yttconti et es. MMM S i Tat es for mesd “acicor di ek tfo ¢ hwent i on
may |n25actpa§nb@f§ubj ected to aci d attack, advantageously by hydrochloric
acid HO which has Feen for % t he cog}/ery o accordi ng to the
i nvention, so as toﬂb T eEPBEESt & ‘P’ch LFRCt RE FhaLFei Ofesf¥Rivi ng a
parti cul ar fart tbke ssibrerdete hmtmeeded i pdd beake Sitee mstﬁﬁoge)rfertatéy of the
or der of afpﬁ_a&g[@g 00 f X I rl E: Ny G~
oGl | ~ 1 é }St}aiﬂe& a}gg}t Qéoﬁ %% %)111rcéé:es at}us, %‘?_nthe
. ilic:.: .the: burnerﬁ ar@t a@%bu‘si\;/hl oxe'gre@caartd we‘dh alatlzyral ~gas,
sereiinhnr r~tiimat G-y = -0~ =Pyl Tan~ V.~ 8 ve-se 2o~ LI tE T al
io_tire: silicate manufacture according to the i nventl on. This is an
extenS| on of-‘tthe i'nventton in which “starting from a-particul ate silica of
"coarse" paidsited stze nade abloait NA MBridats €oamsevaclf orb@tarml &s a

partl CU' at eposé%,}:ﬁfe'?o a‘glaélqs?g&g' T?dtob%&l otfher .Fas<es,1 wkhe't'lrie'r of — '
maklng K 51llcate, Ce silicate or silicates containing
35 Ca or Mu, etc.):

{a) 2 NaCl + 8i0; + H,0 — Na,Si0; + 2 HCl ]
(b) CHy + 2 0, = CO, + 2 H,O
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~of uses in materials used in industry. Mre particularly for this third

outlet, it is advantageous to choose rather an al kali netal sulphate 3 5
than a chloride : not HClL but H1S*:, .) L is recovered ..... ;11 ~ Serves
for tile acid attack of the sodiumsili'cate sinus fornmed: It is this type
of acid which is norrmtéy weed deadtiemhemagal bendasibyné@ plepar e

preci pitat edl SI I i claesact oh s nore advant ageous than HCl in this - 11
parti cul ar TasE SI nce 11 avoi ds any risk of formng residual chlorides in
the precipitated sieCtar £h&s€:bei 6. pbt 2ndi ab> sbaSs Cof +cdr HsEli on i n
certain applicatégns of the silica. 5 One process for manufacturing
precipitated sili ca according to the invention may thus entail,

schemat Pcal | y: -~ "W¢Racki o%yijﬁoaelf‘ur FHEE fift edSRCt h LAfhRET gddhaur ner s

(especi al | ynoxygas @4s prl‘iMﬁéOgSnnbUll@Wg%)r ketywweail s ildh sbf i ca, sand of

sui tabl e p%ﬁty and ium Ighate W th Euct amount of water to be added in
a controlle %a%%ta ﬁe%%ﬁb? Y ©9 Yhhtt§RndPated by the conbusti on,
sodi um si | i c&t e 4 NAQY med2 a®TOr di 17g H.0+t be abavémeAtDonedd rigacttion, it is
renoved continuously, 51h ﬁg% e convert nt S which is
recovered, for exanp r} EE te‘h rg-e&%{r%%/ergl%&as&g c&c t:lhfequ"l'uen@“eé_izt he” sodi um
silicall@ pretRied \@thYtShe Withablan Si oxyNEROtYBGU| eoXxEdi Bek, at tdtked under

appropri at ef@m&m%tf@wtiasnﬁeya&éywwtteﬁm of pH) by the sul phuric acid

recovered, esilicaist,l->~ ~ nroc| nf at ed. anc ~l 'ii 1E?dj _tv~' 7
~-? t. _~ 'E [ é ‘?1 %6} O: 43 G + SiQ2c ™ N3eELG~tcClmt tPes tar t
eMv . agec' Gm~ITh~1:s~t Hioms | what: 1$ pmcaiqmbd- is. theréfere, 7ig

?gf Yct put “eMiorine. Clﬁe as q%% ﬂ@bédéé reactian, scdiun1

suI iohate re? , and this inturn may conc and recyc ed in the
.furnadé fieeweem i submer ged burners as sodi um source. It may be seen

that this process Npy OPST al®G@HJRUIOUS dar | NeAGH! 0384 sLOOR;a A £ar ds
the acid and - S

v reactlons baiances that the gﬁ@y6§31pp ﬁ@V&ﬁ§§e@O§§jﬁﬂ§2to

recover theimeait {somibe fgbnergaeeshaadgtenedaaa;taletfln@or&&tsﬁﬂlcw@f S03 in
a suitable exchanger |n or. er to pr Ie 35 ~-the vapour

ce
needed for "dncenPPELiTyL Ay aqu‘éghglé%ﬁfl onsC 'ﬂﬁ@et VRS Hrtess i s
appl i e@0i n dGeuvatel e sachmasnéiCli foanCh], kathiatet akeofbendt Han tSodi um (or

a derivati vp_upgf hﬁéa sddanpa, sy%ggaﬁt:lg)og) §§egn05 n?foqs}ilgl gt her element is

used if iIts teis at a ern"a unsta ‘e and Tiable to result in
t he sane typeket KEdEtion:  JAnot ek radvant ageoiis ~appliildatE o -of THthie process

5 relates to-the tyealyent fi RELEEFAYIRY Yichrifigation impste pardicul arly) of
chl ori ne- cont aining waste, nost particul arl y chlori ne- cont ai ni ng and

car bon- cont'di ‘iing Wwaste SHENES chP oFiThat ed P8l'yier'st (PvC, Vet-Eh) ;i t he
mel ti ngsby sedmus ped Jdiirnerssliccaiodi ngxbapllke for removing snow

from roads):;

— the other way consists in considerino the conversion
according to the invention as a means of manufacturing -
HCl or Cl, (or H,SOs) an industrial scale, these being

’J-"‘-_ N e (.‘b!?.._,:ﬁ..ir‘, 3. P . P A Lo "\‘_. .

O T L S W S O O S S [DFUUEN e

electrolytically, which is necessary for . the
manufacture of chlorinated polymers of 'the PVC or
polyvinyl chloride type to be substituted with the HC1

35 or the Cl, wmanufactured accordince to it invention). In
this case, it would then be necessary to extract them
from the flue gases and thus establish an industrial ‘=7
production line for HCl or Cl,, for example by

incorporating the apparatus for carrying out the
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- 10 invention, can pyrolyse this waste with, as ultimte conbustion
products, CQOZ, HzO and HCl, the HClL (or even HZS04) possibly being, as seen
previously, neutralized or utilized as it is. It nay also be noted that
such waste can therefore al so serve as8carbon-containing 15 solid fuel,
which in fE}:CrtocCe?é'b alat@;ymtcmaq@rmwt ohef U@hvéﬁtb@ni npeetked 1Nt ant hey burners
to be decre sed Clhernéit es of ste h_as foklljndr sand mayage

i nvol ved). A0l ydi tyhesé ari o’a?e yB8s of9RSt e 1P %Her e Hyai n
advant ageo@lfcrnmaatmcecm@mtua:tst afidpej ntusihcei2@ ttte r addsir iofattedeat ment ,
o 0 ot o AN e NREESTBEKea! RLICE EdLLATL DR €SkuPERREO TG the

SI |icates c~:
T o : the p?;ﬁrSet~ofr Shey Wwetch-: madiexriglis nvzo)nt«altry@q -a'|1~kat1rltfl ~ U

t-;1 \heéiléxﬂecessdﬁy)far"the manufactur@-cf' Tass~ f.:':!" ‘inerting
~~ such organochl ori ne-cont ai ni_hg waste: IS theref ore possible to add,

to the sand and to%h lEﬁForCiUdfel E98i \HteenFlléﬁPFﬁsoF“airtUcﬁﬁc&‘Wé‘scte of the
or ganochl Oradlﬁ}mn’E@.l BbNgHeypinvéitisn ah:e(tam@smtﬁt ethéo gacmssirmr}tlotgs
z

additives, su | i lumina (in ~r -
lsncs:UStaIsexf‘f d3?1 n; %r?% rra?en aIea 11):t alpr?e:&lﬁlel ngt capabl e of
coatl néoandicmven@mnab nlgapgha ma@emlraélsal Whidlker speomtidienedlikaltihe waste

in qUGSt'(”heggl§ S yéréréaithsede@EeﬁhﬁklgﬁiaE@9nWL%ﬁ TREhay age? - T~
~~ a-: . produced nay be recovered.in d:~ at~sorpt|on tower filtering

the --flue ifa%]eg‘“ aRd= ¥ay l@@stvaantg,ap(éu SPPEs U odes s Ce§0ec otidi cal |y
hitglhl y ?dvan:t B4eQUSThéi Fslttﬁchhesrralfnthtaumueectflbst ELEQ'VItd&(it e]tpbrtehe)éa!t and
at | eas one 0 e ene ssar or e vitrification is
provi ded by %eh‘g WBSt 6 [RESel 12 ig%aly, G AREsy | (AT heP Bo8i bﬂt‘trt%/ of
recycl iLhg tdf@m@lllfxornedtwcesqbneﬁfemtélyt HCGlysOF course, it is possible to
cobi ne sevsr alplyhasc ofiaGOMUELI BLe uas! ercERinbfl Sy aPRIfGRIIA, 1T I
preferable to manufacturea a I ne-earth-rich lic Oor consi sting
only of an fdkedd néneaprdensi ltiocarake sithea whempakihheolwidd: i ysehetd nerting
of the wastg;and nof t'%%t%”“xﬁé‘ﬁ%f‘i&lé’f o i %@a%m Fiynglass, JApdt is

advant ageous Ysentia to use alkaline-earth silicates, since the raw
material pridvgieR iRre h-‘en‘éCPJf(‘é‘W n@% e ¢ hinet Bhem; ﬁraﬂe§t1ieor¥eia§tloéfssaré3<pen5| ve
than that piewvd:i Ny aldelver®@ira) sthéhe Subjlact ohtéhea i mANdran drie al SO t he

15 apparatus fo c rr i ng out t.he process a cordl to the invention,
whi ch appara? ea(bl;fe er?p]raﬁs]e"s ;ﬁ}eacchor equ %Jt(h ortenr @t more

subner ged burners “and.rwict bt lbeast one means. fors rntrodum ng::gizlsi.ca and/ or
hal i des (orpequivalents of-the § cf’é}%?om nitrate 2Q type).hegl ow the |evel
"of the rmlten materla[s espeC| aI y in the fOrmoF on. or- nore feed screw
hatch .~ ;5kbygl~ j. o) "oiaciuring Ly ooing~g g fype’ [ ClE

. C: ~25bi dﬂﬁa}tﬂﬁfefcb@lrlrrg4 pEMcésW, ~with - surtable forﬁtueg,a and -5l
ga ~:,-,,:
. ~5 ~g ~ p‘?ﬁrcslbl osﬁWQ‘%&ﬁﬁr}%@%’r?’%tlfﬁ nt e nsei‘sjsl“cﬁtepr oduct s
under goi ng ﬁmtrterhg/hseefacmte oit ats | Badtinthosehof gl hessfarhang; react ants
capabl e of dga i f h re her e

bowe A ReT OLe @efﬁ%gst\gultt MBsifgr eal’ A ddEs

nost particul ar of sodium chl ori resi denc
. ~c .. ,formed accord;ng'to the~ 1nvention “hot7, _that is to say ; VV~ ,

S T TS ¢ K <7 - . .-, Preferably, the vvaIIs .of. -t he
reactor espeC| aI I y those i ntended for bei ng in cont act with the various
react ant s/ react-i:on products ifvol ved in the 35-¢div~4r s~ on;--are —~. ~rovi ded
4, ~i ' ref nacidr: %6 ~t8~bbC P, awiriid i sierl W kb1 8efipt ahtbl ﬁ:ilﬂag-gi.a]éé ~e met al

st e a0t MR S VRRA QU YRS, OboRIg Ve ldgcl, eppectally
al | oy cont aiesafgptt | camingmted 5to the glass furnace, constituting
35 one of its “upstream” compartments, as opposed to
possible “downstream” compartments intended for the
refining/conditioning of the dlass once melted:
In both these situations, the glass furnace may

be of conventional design (for example, an electric



10 15 20 L ..~ 30 ~5 - 14 or else zirconiumor an alloy containing
zirconiumare preferred. Advantageously, provision may be made for all the
el enents inside the reactor, energing in the latter, to be based on this
type of netal or to be protected on The Surface by a coating of this netal
(the bat chrellariger sfandasebnesgey bubmensjed | ¢leéstpoaésr akd e crewnt-he wal |'s
of the rea , i.all t t al arts in ide the latter,
to be assogﬁg%ghaagtﬁéég %eg%tﬁngﬁfggﬁ%nqgogﬁtﬁg s ?e%§%€ Offe ®&t er - box
type. The W@dﬂilm@@zﬁ@ﬁﬁ&ﬁ?mw@treny ﬁy@e<ﬂfrﬁunnacamkmpmw on wéey few
standar d 1 gfipach@nioy USahdiry e QS rugtio8; ok gtmﬁtagnamh The

wal | s o% t he reac%¥{ define, for an approxi mate cubi ¢

par al | ef epiSp&I&T 9 5ﬁqqﬁﬁ§%xﬂoﬁﬁﬂﬁr%ﬁk%dﬁt 3 dgshee, aF@c?aW@@Par or
round basep.f Astvard ap@oushy chseves ablmthntty afodintirqlugbng & heo star ti ng
reactants royi de r tributed in a reqular manner in
the side wg%ﬁtgﬁggth%@?egcf%gjnggg nggln Q e PO Y SEEEPPAR nunber
of batch clar geitsh Tsiss wghrbphabetyﬂnﬁlsmpphyupocass abf ows ahkleranount  of

reactants ija1€aghy §;<t§g§§é@o be 1 ~...-~ ~ ~ ~s_anci~-ar.-a >a
t 0 b<.. obta fine ' reactor ~.,-U-ppe d mnth ru.; ;Ui o0
Y (e %Q|; |- ~dC i -5t . qgld grqgtqd that certain SlllCﬁte§ pther1 ~ ~~ o

.. vari (tﬂ:h\aanE@dSl@lthtﬁr sanaaidtey hhe Ghlgy | Ragedyefddua sgefspecical |y
neutraI|2|n% eff%%ents of the C1~ %pd/or wth nme Qs f or se aratln

especial |yt ased o Tt ¢ ~nthe17EYentippy (Thls, pghe_cq v .
t he react olnvieat iogcomekeag mﬁ ﬁ6$51@ﬂeHﬂﬂﬂamaqufadmummlpdtaaehmmles

chlorides, ¢finqmathe from kcY, %nis - belng =G fg£§%|XCOBQ%l% bhget of the
|nvent|on s also a process for producing gl ass containing SI "and

al kal i12 mefidigbdyi Rdvantageis| 4so a ; batfchontatteeladd/mzawamtm Sart h:

net al OXI desicok thert mla@@f@t:t@&@nbyp@aa@ﬂé@r c'é@'l%dea‘ﬁﬁik&i(' dega@fi~the CeQx
type-, ngltln vitrifiable materjals in t he heat needed for the
g

sai d neltlﬁ ags ledst [ridy ??%ﬁ?sﬁ%ﬂ%?b%ﬂng boyl NgypRrer&- In this
case, the Theeeti ghasesisdesren ¢deedbgllyhaisddie foat charaher i absceont ai ni ng

al kali netal t he K e ine-earth neta rare earths
of the Ce t EC%e%ES gggfgést:&%ftF$€FV§tﬁ§ETor%¥%e%? héVFg §?a§§5§0|ally
chl ori4es, f@ﬁ Pﬁésﬁélﬁlémeﬁéhp§ne§@oh as NaCl, KO or CeC 4 or sul phates or

nitrates. This i s theesaea)d 1R OF nasREEh, Ok g d WS | QRoLBRYALEN, as it
were, ever thlng Lakes place as if the silicate, described previously as

"in ositu", Fwere 10 Crandf acttied dur i ng thed Aot uhh pY ogess’ eFehelffing t he
V|tr|f|ablennatemn&b&ud@sn&kﬂ It preaduce: ghasﬁndThe econonirgigdyant age of
replacing all or. JRart, espe0|all of the sodluntcarbonate mtth NaCl is
clear. In this case, ‘thére are fﬁe ‘same advahtages as thosg®hee !

25 Cel lul oxXlde giving the glasses [SAY) sCreening

properties, and rare earths of this type are also
included in the composition of special glasses having a
high elastic modulus for hard disks. The invention thus
makes it possible to have a batch material containing
an Si v e = cevivm eiliaonta  for - lnyobe mact
is that the silica introduced at the start undergoes,
during conversion into silicate, a certain de-ironing,
since 1iron chloride 1is volatile: the glass produced
35 from this silicate, by using at least a certain amount:
ol this silicate, will thereioie tend to be clearer.
~than -a glass— using none of this type  of silicate at
all. This is advantageous from an aesthetic standpoint



~ 15 nentioned above, relating to silicate manufacture independently of gl ass
manuf acture, nanely especially the |l esser iron content in the gl ass,

possi ble utilization of the chlorlnateﬂj(halogenated) derivatives produced,
pyrolysis or vitrification of 20 waste, " the latter being, noreover,

possi bl y suamabt%ndﬁ) bet lasrse‘ﬁﬁdthaeISOletrc faeltior :of ithelGylass : “dn... . ~

. € qlasstlaM51icathgns<~-d ~_° an enbodiment ,. _.lu~-. .~
o “ed r ttne Cozil-l_gtj)vvla%S % Caurenf: schematic plant for nanufacturlng

‘sodi um silicate acchr GPﬁ@ntjo Otul’féeitnv%h*tl éhe Fhild crit@er dnanu st weedssari |y
to scale ar@c&@ﬁdﬁe@nt@Xtﬂ}miﬂv&h@P&hf' qdphet tﬂl%xﬁalsﬁoeé Glsd tys It

shows a reaé:t I m?ggg i' n%o?: fgoiass gurnaces ;! miotr mﬁlb@r@ﬂ%’f]ey sl ght I y

i nt o t he r ee@dimm ihelbataer d sarien ptleé edabbygenver achduisttr vi,i tod 1um and are
cool ed wit hsi"@ic%te-r@% §?_8e %Eéﬁeﬁ%ﬁyalgeolncgoohggdwlﬂh %Eerwasr}il%éa

conprises a coatin ect roc made
entirely orP@¥eemd DSt neemPos Theongvel 5 of material s undergm ng

reaction/melting isp suadytdat scutwdthe frged- SEF@W bai ch-ghas ger g8
mtrod&gthereac nts %Plgoughthe side wall below this [evel. - 16 The

sol e corpri¥ Bur n mf}?ﬂé?/%lraatg‘?%ateﬂefﬁi"éﬁﬁé@@of el oFedeast
refractori esce¢diadindne toi dehwalirszerttidrs alSSO:LI}i)I Etrrmedpw«apbrat&aﬁ heot e 10 for
extracting i T e .a suspended fl at roof , made of
refractory éré;?ee]fs%‘gl gﬁ%ﬁcf‘%e %W?ggyorcngﬁr onita rerﬁﬁﬁllr}tagc oc{

(al umi ni umysedonfar sekppa}et ype dheotoamy sdériam @frm:tcemraatersa&ﬁuant to

HCL and/or daJcatdsi §09ﬁ§6996902819§ tgp%hgeqlﬁlv%nttQOﬁh?nJJ L!Lerh
containi_ng 10 HCl: a non-limting solution for guaranteeln

i mper neabi 178y SORSIRGEd n B8 n@ % honéyFEess cer %ﬁi’én*éﬁigﬁ@tlﬁ%é cd%él sting

of hol | ow hexagserial opl €cesi@dnHohi whiah hasubdtslooﬂbelél HAerd Hymafémabl lity
is therefore rachéeved betvveeglt he [%I ece;ctsn on the €ck 15 surface b%/
HO - resi st ant' | ow t Ehpefattr e st i€ & hus"prdtERes t A8 néttal Cprportl ng

structure. gdhecipiiea®ei sidlisce consthectid r om Pﬂ(a]rtnarmbs\laﬁhv&agl st ant
T LS ML PLF ACL LI £8g SLLLCOBRERL B ARneA JMliB & ditzd S PT OV ded
0 e solli |c e are

with a syst’em for separa d par e to

condené’@ (mfaqfril:hlbWﬁe’é})leaﬁHdﬂFtﬂfaﬁ Renometaeer(y tt@wéroo trmesefcrror R
~ *eiamp“l_e} |:;~., . Once the silicate has been extract !=rom

teh 7E. ~~ . UG ~ar~ 07l ouv i :cJ: 7

,,=(i LCD 2~ granul Ja‘fbr G got i 19 ustr 4t ed)” of tine t'ype ‘Used: ‘51 tHe

gl assmeki ngriewusityt ooni not hetsedi umiskli cat & deterganigedurdust nye The

obj ect of the. progess i tp ngralllfag urer a S|I|cate whlch Js highly
concentrated in terns o A NaZO) in the
regi on<ef BO%Chyal n%ﬁoed&eilﬁnqliiﬁtc@Lt%elﬂqtfela-’m@‘ﬁamevl acﬁhedbagcitocﬁaregers a

m xture of sanchd S | C@I‘)nl%ndJ.QJaQn Zheagstiwp reactaat 51H§¥n@!|.§ﬂ bg, 3 =~
i ntroduced separ at el XF have been opt| onally pre at ed before they are

i ntroduced t h8FaFEAPPorE TPt ef e PABITH CULRE e bR heFR 3far&Fasie it h
oxygen and perthiaibd ursdzgas(ef habwogern. micron or coarser, for

example), a particulate silica is again obtained, but

30 i meoy 70t i is much ¥ oae 2o contrel oA

of uses in materials used in industry.
More particularly for this third outlet, it is
advantageous to choose rather an alkali metal sulphate
35 than a chloride: not HCl but H,SC, ‘s recovered, i ch
serves for the acid attack of the soudium silicate Lhus
formed:. It is this type of acid which is normally used -
'in the chemical industry . to .prepare precipitated

silicas. It 1s more advantageous than HCl in this



- -~ 17 The viscosity of the batch during nelting/reaction and the high
reaction rate obtained by virtue of subnerged-burner technol ogy make it
possi bl e to achieve high specific draws - to give an order of 5 magnitude
of, for .exanple, at |east 10 tonnes/day~ In conclusion, the process of the
i nvent i on PREMS i a& n@mswwlm‘cerramuf At A H Y aiyl lﬁﬂéBS,oﬂm{'Ebrﬁ@hbl cularly
sodi um potaSS|unhand ierl m si | %B or else g &f e-earth netal

si i cat es) L PGS InoGRrar 2948 dB%t AR R ‘?ﬁe EBRtExt of the

pr esent |nbemnqn1pﬂtemtn@lnusa@msemutamﬂl tbhersaienpr acesscketain

nanufacturi r I cat t titanates, zirconates and al um nates
192 ARG oF 't

of these elg%%ntg optlghatl% ﬁ?%@' With S|I|cates) 15 Thus, a netal may

at | east partlalchgﬁ%stP¥Q@%§$orf§¢l|&mmuﬁ§ﬁﬁﬂﬁ%HQy BrﬁéﬂQﬂtbéEdnglng to

t he transi ijQn et @E&o@@@!n@m goPaFhd CU aFdyr {6h t hRse @hueol upm,LYB of the
Peri odi c Tabbﬁgim %uch S Ti or Zr, or to the netals of colum IIIA of the

Periodi ¢ Tab H as Al. The advant age of such a substitution is that
t he product™ obtaeanedios smlmaﬁhenacenfmﬁteﬁ withesabmkrged: bulrers; :.:~
C,j u~~; ueqQus SO _iut . C;~. .~ espeC|aII y
by usi n: quSpeClallyF Oxyg?$ 6??0053 X% pEFR, Jpugners) betvegy A |

~~C |;mé~,5111m@1 sand"oﬁ7|sm1table cpufpity. and]_sdﬁnumPOSUlphate4 2~
particl es pg thonger aebusit! i S8, wasFenid 0Bed £RIdd €F - B&n @gaeeut of

correspondi ng netal- oxide particles such as T102, Zr0
particles ZPENGEnerdl | ¥ ndifSHRAGHEE n &9 zethals m%%%GE@E?@|n@ymn$h85|llca
and whi ch I@&mﬂ&\tﬁoﬁuﬁﬁd’dﬁ!ﬁmap§il_C@ét@nS;sl Formed awcording_té the-» 1. -

RN aboVementloned reactlon,j_}F_ __ re@gygﬁlCc8Ltép5§gs&¥Van]C
materidds. the i §0al s;zal}msa’aem e it eguveirttdacheiintphote®@t akWihtiichh pheperti es:
partlcular d T ticles qg Q§y i |_~orcat C ~
(I I { 6¥CO%%%%%e §B§t éngBfé iﬁ é¥@ I#%?Q%dég?. San i soiling
propertlest@ﬁe&M¢n§ﬁoh|tectural naterlal gla2|ng, etc.)~ In order to

manuf acture+th@§@ t!sé@i‘@ﬁleSmZié&@é‘at%i@@dQéeé' Uit pat egpaccgrding) ko the
i nvention, - rocess described earlier for obtaining: S|I|cates is

transposed51§¥é¥%#hg thallisde$hen t BétRekedt ypedghd APBAPRELALSOXi des of

the nez@l s convakvess( Ticdbe A0y ARG ried Cof pH) By AtherBatpuekyc it is
possi bl e tq use dlrectl% a netallcontalnlnq sta_}lgqﬁp cht fgr t he
conver si onSSthe harPds 6f t N Saicd 'héfal Tand Mo | GA§ &% d87°Thi's may
espeC|aIIbee'a Ohhdhide¥OSUChtaS T, &r G4 or-ALCl13 (JtOtSJalSO

possi bl e tg.choose . as 40. netal .cont. N $;art| oduc ture of an
oxi de and a 5 Elorlde of t he safd ne?g@§ gﬂ ] ﬁgggggeg % egaﬁgglal

cont ai ni ng* aIkaIr-ﬂetaIéJnay"bé thé “Sanme’! NaCI-type ‘hal i de used for naking

silicate, thigusahy poss bteyadeidg, supphereriadntdd fs-fephacednly soda 15
when it |sF§od|un1alkaI| metal which is involved, Just as in the case of

"preci pi t at8dSsid cHUIDt MY eRE e FONGHRSE alied p"il%‘ée§§cé(@é8tddlﬁ'g tbet he
i nventi on maynkhes fbet&elelma& aumrn;a@f Hmdirf»y; ng, sespesi aldurd«educi ng,

the size of the par | e é de so as to provide it with
ot her applications i E ﬁgu Fneﬁe n? ls BPoCess’ My opera%
contlnuously, in a closed loop, as regards the acid and

2n YR - : i

- - . i . VL
Lo e NI (SRR N R [N |

energy. It is also possible to recover the heat from
the flue gases and the heat of condensation of SO; in a
suitable exchanger in order to produce, for example,
35  the wvarour needed for concentratine  the acvoone
solutions. .
This type of process 'is applied 'in a quite =~ 7~
similar manner if an alkali metal other than sodium (or

a derivative other than a sulphate) is used or any



. r~~~sib.|c. , ... r~cy,~lc:~ vari:~: Ci-. ..... = ~c IT: "<- oL
1.7 ~~. ' rs .o ~1:i-., "TL~.~_'1'Q ~ ' wva. . . ~ . ::? sand,

espeC|aIIy resultinG fromoil slicks: the contani nated sand nay thus be

collected as a starting product foYsidd ca. This has two mmj or advant ages:

Lr (rjst tBe sat i Selaénre\el\rha:dy ﬂsrpru@wt ad vvrlttl‘s fwlp(rfat@ aid et thas
ydr ocar bo nds_whi c
~. coasts a %‘ga;l@% BFtFER&l r ?)%(PI d‘tl&?lseanﬁb vﬁ?eﬂﬂa%yl& hie r@f&e—for

cl eani ng t heypamdf isedooidrengt hy or too expensive. The nethod of the
invention thereforqu{%eésr t i.P.~,1
"Eir' I~ ~srr_ p:wW, =l ~ idvanta&_eéug %é%%rggagtl)arsl E);orth'gehr S dtcyep% of

appl i caPi orFejt%t%anOacltGﬁe EFEF‘E@?QE ofllaer’k*élrlil%e Ry artif rgtiglas iem nost |y

based on trm%ac ebemant:marrw a&ffehlb@qn@be\serre%u@l@edw@@@éI caldqn to the
inerting of nochl qri ne- cont gr ni_n is economcally nore

advant ageod¥h E} Erit8Fs cHE édnéggaﬁw§§|ﬁ@ﬁ&%WW?QRﬁ%ﬂQ%W%an raw
mat eri al s bassac or&ua:hkahis ntladsinated 2@oQlyAleMs 1.(PRPCocesiscfpr the

manuf act uri ou ne Si f kal | rret al s
such as Na&%téq@d/ %95 |%g8%§rt bCHr sg’ sucﬁgg&g&% a{ nd/ or rare
earthsl§ucwnﬂﬁﬂkﬁom@tCémﬂnxm¢¥wqmeth@ﬂnWﬁSﬁ@x@dEﬁA|@ate§UMmaﬁeconb|ne

at |east twfudiese ﬁf@@@@ﬁe, by, !t e, ccanuernsd o0 ehe shbhcasand wf, hal i des,
especi al l'y of one or nore chlorides, or of sul phat es or nitrates, 10 of the

sai d al kal ifz7@¢ Al BOSRdPIY ote 1My sdFd Soh BRFYHCRAY or TR &I 1A

al kal i ne- eart hutelr aksd suchitasidalit K@y osl6eCb?, whtesactaaizedidm that
the heat n .8 r for ve n j uppl ied, at |east partl by one
or nore suebepnesﬁ”);e;e‘d tkglr%fg%% é’r ogesésga‘Zcorads ngcatr K cor%tfp ng”
charactéri zad i flh%tft tWeisbbier dedthrarers) 1o (bine) ahednti of dmelxi di zer

in the formopfpai{ N: RALI dpakhe? ygen Br. SS@Cglcéq_rdingto
ei ther of the prec%jd%r(l%ggolc?gl Irérgg bagr gctge(relézg% de%reas%%ﬁ su rrerged

burners) i S(E% Yed'aFEd aSHERI 25| FORREIVoPATEN Ravulbsl igeelvad) e

O~ 1la JlTh‘e p‘yi{O‘Lysi‘s_kS,f“‘lthese ~Varicus S€ype's. of“ was*(‘x/e EJ.SO hlere
. _c~raid-~ E ~V~peg| dly c: ontwrin r~~C~. - ~
e "vi~ ~ agg:rn agv&r} agﬁglus rom ‘an. eceno lF |stand901nt anq.% ~ 2

poi yn~8ps, teir: easedodn ‘cnaditment swppbhedmemortabeesarrrédaxsmr;(s) 4,
Process acqqr dHEQuE?egngfyrQ{rht e PIBaddL DO I I f N2k BC1AT tzﬁ%dc 0 that

the conbustion create e subrrerged ners | east par ensures 7
r~. sheafelne rig Fae | 1nyeRilLig ~ o 4fL~ Too

<y S PYYOIVEING -Uhi: waste,” Ji may cPé@m,thh@Iﬁpt@“ZGd 'n that the
conbustr on created bly t he subrrerged bur ner(sl at Ieast partly generat es t he

by~

wat er needed for the' 'ConversSion. 3:°G % 2.7vo~~: & : 54 A?Pe~ina%: ¢
. 2o cuvitndrheing oy . sushcorghaoahloeimex«sohtaanmdgl Watsln@t tie iconver si on -

a 50’ gener s, il apegatad ler | Bt Yoo, F5PRHAl Lint ! Lhgablg qilori nated

derivatives such as H
chloride or edu1valent, solid or ligquid weste of the

organochlorine-containing type. It is also -possible to

add various additives, such as lime, alumina (in the

RT fore o oo A Do ey medya poan e eei e Ty
performed, - the vitrified material obtained Dbeing

capable of coating and of stabilizing possible mineral

fillers contained in the waste in question. This

35 wvitrified material may then be dJdischarged. Tihe acid
produced may be recovered 1in an dbsorption tower

. filtering the ~flue gases ‘and may be recycted: This

- process 1is economically highly advantageous: first, the

main flux used 1s provided by the salt and at least



- 21 7. Process according to one of the preceding clains, characterized in
that the silicates) forned is(are) treated in order to make it(them
conpatible with use as one or nore vitrifiable batch materials for 5 a

gl ass furnace, the treatnent conprisings Tn particular, a granul ation step.
8. Process ssmerdifngHo onergy GeaelBakyt Edx @Hé—r&qtt@llle%@tii%nt had the

silicates) forrre S fed hot .into_a gl ass furnacge Appar atus for
carrying oR*™ ?Ylleg%crio]éﬁsgkgccfﬁl?& nthSRSne%EFOPﬁelYpré%ed? %ﬁ n@?e
characteri zeoss bt hatyi tofcomprciysésngt tleastacinke feantdy (és)pemihpppd with
one or nor b g ne ) t | gast oduci ng
silica and/e%éyt EE S?uPH% it éé 8%%%5'%%5 gt?D rﬁotqrgj ’{ga%ﬁ" op]t %ﬁy t he
solid oP |i%bi ccoHepst ipke OV\WQWeel evEdr ofthhe mmrlicdsiemderigoi ngs nel ting,

especi al |y pretbeahoem oEo onendiy fmEeuf eed-Ser ew hat chh chargef s {6) . 10.
Appar at us acgc rdl ng to Caim9, characterized 20 in that the waIIs (2, 4)

of the reactor?® OBspEERLFY I PH0sEM Nt efded @0 el kal fiteREthi th t he
various -' &;Dt&te  5in€e- whatCisCin?¥Qlivedr @l ahe J,nerltllrrg of U‘d{e

_~rO\ﬁ C~;E' was];ée,c aﬁa’ n{iff tfe maﬁufae)éure 8f a ng-% qyald.tyoq,lass, 1

o~ .
i-. 10 |1t i ..adxzantageous ~essent1a~ll}n 1:0 use| téhl ke Inistesxt e d 1 i ng of

the titani L@ylp@agégponlsqmc@ypetpé a&gwbasigéjt@plgpesgrgygggngf n%ﬁ , and
are preferabJe%?corrbl ned, at |east in the case of the side walls , Wth a

cool i ng sysi Ujsn(ﬁge"f‘ﬁtéh cifhAt i 3 ofUESLii@of lfshel%% ere%RﬁiﬁSlWe ~ .
~ . _than that préviding alkali.metalts. . L:

def i ne an appr oxi y paral | eplpeda or cyllndrlcal c V|ty 12.
Appar at us accor di ggh% O%gk%écb %s ghFo Trve FLse FTr~~; I
~ r; tlBa tappRravast bor (ﬁarrylngcout ~the, p,rloeesst aC’COIrdJIng' tcrretans ror
treati ng t he,edhho1dmnat e@hgggl ugy Bspecigl ri HC1 or
Cl2 or HzSO04 or for neutrali zi ngp;dél and/ olfg %%ﬁ%g?gr sepg(r}gtg:é%g g%l id -
22 particleR2CIRF eXahpPedtHotR BBSeAroMCZ enBLRMedIesy iRbEfarEmare gaseous

ef fl uents. ZI;BltIUSQtOfletal}ﬁt 5196 €68 a A C A ng:ﬁ@r@@@cpﬁg CsanReallahdy ¥ of the
appar at us PWC:I ngto one of, C al 95t 0 %Ef or ﬁggrl n VI trifiable batch

mat eri al s f e EFE VG &R iss°f4 i ngt o
one of 20 ai tngpd). tobalow ofttehe h@palat o actdos d| nglaeane nm‘te(ill@ilrﬁs 9to 12
for prepari erjals.e ialdy. sod Llicate NazS| for t he
manuf act ur é%%ﬁt,\%f%én%}sl &ge ?Jégg%o%f!t hoeépr%ggg‘g§acggrgl ngto o%e o“f d ai ns
1to 8 or of“the - appar af uscaweoridi igt:o..one of T aims 9to 12:f grolpreepari ng
raw mat eri al g, especi aldy sadigurskl Leat gNa2Si 03, for ;theymayfgcture of
precipitatedl5silica, npre particularly from si lica and SOdI unsul phate. 16.
Use of the process adcordi ngt o one” of I%{:l ains 1to 8of of thé&Vdpparatus
accor dihgt oi:onened GbasslOt bo12nttoduvkt titgicndhi Hertol ngea st Dfo £

t he20or gan , r Iy h Qnver s, on of
silica and‘fﬁ*fgcﬂf ?, GRALELEL Y TR ST RRRATCH A Y1845 LRI 0

~ F ~ ... th &, S')za(gt‘lnc~ feactantsge q;apab]te ] o-f v-am*em mra_g -beftorchr ~ ..

Caimt~: = =Having Ofhe~hRimeXYts ~red :V-ome ~tRinks: - ere T
t.o 1~for retre%n and ~;ciiat:eci éfue ol |l or ot ho?rocarbon
?lg%yo

f.-

conpounds, f-héoéjdﬁ%r%]ii%ﬂrb esada BRA of residence

a7kal . irne- earﬂ] contai-neng raw materi-al - Ireasft.F -d8- Process: for

obt ai ni ng gl ass contal ni ng silica -, n . s e e I
ft-r ., 0 ~r~. =, -, ;] r, . wl\/gC

typeand/ or rare- earElhefcﬁ@adeby,of t h’ehﬁeOZW§rbé$ byorfel tltmmgvl trne‘acamjxe,
rater ! al sl Ul fiRsde nesderalar rbioEBl ook g S0RRS A A partlY.

fromthe subnerged -rc ara.r ~r ~.

c~ vitrifi Gty Iieeﬁ@%ﬁrﬁ/aqq—ﬁ%ﬂ(alﬁm%tss ofinvolued ¢ im t t?thyEpe or
rare eabt hs;ofvdhelen typeror ahkal bae- ear thnetals.a e At jl-aastpard lyin
t hef or m of haI i des
ned with a metal lining. The metal must be able to. -
withstand the - various types: of corrosive attack,
especially here that caused by HCl. Titanium, a  metal-

irom the same family, or an ailoy containing titanium,



" -~ 23 especially chlorides or sul phates or nitrates,. of the said el enents,
such as NaCl, KCl, CeC 4 or NazS04. .A@ A@ A@ L. Af . AL. AU. A@L. A,
L.A A AL A . Ar A@ A@ A, H A@®. Af. L. AS7 A@ AS! . Ay. AB2: Do ]:s* ,
?Cl LXgj zupkfa\ W ca] ca] ca] ca] ca] ca] cRa] 1:%1] ca] cMa] ca] ca] c*a] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cag ca]sa] (za]rcamal]rc’ta] cah cal taycRahjtawn2 h§U! Zimddyr%nv gkfe [ V] ca] ca
] cha] ca] chape }g el el on) cabedlaalienl oplgakral figheal £al cal cavlc
a] ca] cal ca] ca caI V&L
11" ORREERY' @ y?Jo?I%eIE’V] caPSdrea) e capestes) c/reng g capcalka] caj cal c
aVJ ca] caj cai@@tl@ﬁ] calcape” dacAlL apgaltralsLal opbl e cab@aie(&(()cb/ JFa U-V--& 4
[ 3/ [/ EOHO] OKOPOOO%g 44405<52up f a\ Eca ca ]t_g ]é ‘%‘, K/]ca] caj ca]
ca] ca] ca] caRfLRFCRFEarla) ER3F cal caYcd chfe a]‘ a] ] E8fEa)teM ta] cal <5F
585526666666@@566@&@&666ﬂﬁ¥ﬂ§§rs and submerged burner? . J cal
8888} xsni d a] l.cal.ca] C a] cal ca a cMal ca
SIS Caw@{w @ﬁn;ca {W]Iga] 5 Cfi JOFa ]EE‘L_’] glgatl g UJi Af
888K<<z=N>£SPe QIGaNAE 8EEIF<FBECQHIt&|l*M§IVHNOZLwIidIQ the latter, to be

PDP} xsni d _Zysadeaead calied] cal ealgal-cakeahcalical Cé’fl&?i&%] sakeakcal £a] caj cal

IDP PdPl PnPsPyPzP U=UAUNUPURUTUb
Bﬁ]%ﬁb ab%%bgalcg]gg Cgbca]c LcaL may also Py entlre y made

(AN V\XGqupckf ﬁr]é]t]ada] cajlcha]mea)] oal ca?nya] (f@]vca]sca]u?(a}:d?(](ﬁ)&i;( fe]edt]cﬁkilﬁ@] ca:LJ)J] ca]cj
qa]:c a I X n"

\?\gﬂ 1(‘:1?] S% @‘gfgag g%g%ﬁlg%gg%?lf@] fga§ %?chga ﬁ]caU] ca] cal] ca] ca] ca]

ca] ca] ca] ca] ca] ca] chheaVpédpcaltalba] calasdicsal @a]clat]eca]foa] o} arexd ey

gggggbhci ei 4y k&ﬁb%&ﬂ%htgkm EhBWE!””%%Q%QQ%Q%Q&f -5] &9] cajca] ca

]cal c alca] caj ca] Cc aJca

c aJcaljc”halcalc aV]c aJc aJca]caJca
a] ca] caPcal %a%t%y cdF@qIFGa) ¢ a SRR Sor pEPE pFRBR éﬁ’PWLﬁSE]GQULRﬁFﬁﬁ/X/VO\AG/\R/WVt
XXxXyy8} @ { vadigin 04 ¢ 6@$ Lol cakeabeallcalgalan] cayt caha&]r@@h%ahga] caleal cal cta
| oal cal cal cal ca) oal calgalal cal calegl caleal Al AN} T L) M1
V] cMaV] ca] cdl slaf talted cahca ca]aga]Lea] ceroecal pajtda ce déal cza]lda] ocaf ca] ca] ca

]1(2:;{ ((:i]Bca}:f%pkgéf ga{ %3 ]’ca]lca]lca]fgar@] céﬁ ca]cc%‘r cal] cae] cal ca]c”a
] ca] caPéa] caf ca]aégpcaaf@eﬂm%a] E 1eaped ida Re qé}laqa\MEI\E(qll]ivﬁ]l fa\l WKf "

[ W] ] ca] ca] seMwa] eaV] Caﬁd&ﬁv]tca&)ﬁ %]e@@]t@aﬂcaﬂ@al saN eal caleal ¢al aal cal caV] ¢
a] ca] ca] ca] ca] calcha ca\/] ca] cal ca t
“#( 1 X2RmoqaatiEM 7 ¢ | AP & VKT R § WV i'cd] ta] caV] cal'¢aV] cal ca] cal’@®a]!¢a] caVv] calc

a] caV] ca] c]lcca] xc<a] @at]eci‘rae]@a\/] ca] ca\/] cal ca\/] cal ca] ca] cal c”a]ca] caDP]o{Y7! @
" 109%60% ])Zpllﬂ[ ) % {%/V ()-$ x@, 10%:]q& )-8 Y10%& ()
f3910%&&& () 0] 311 5/@T—I> 0! S2&$10UCVEVE ()-0 qlo%& ()-E
109@[& ();$1 @ “us ipped witn various wmeans 10r treating the
chlorinated effluents, especially for recovering or
neutralizing effluents of the Cl,, HCl or H,S0; type,
and/or with means for separating the solid particles,
especially those based on metal chlorides, from the

30 STASEOMIS (:'Cr-l‘l_]r e m?‘_f‘q‘f_ﬁ- e T f e (.’.)d"':‘-"‘u""_;).’“ﬁ:‘(\.']‘(‘-!‘.‘

the reactor.
Finally, the subject of the invention is also a
process for producing glass containing silica and
35 alkali-metal oxides of the Na;0 or K,0 type and/cr
alkaline-earth mnmeial oxides of the MgO  or CaO type
and/or rare-earth oxides of the CeO; type, by melting: -
vitrifiable materials in which thé héat.needed for the

sald melting comes at least partly from submerged



T "10%& ()-$!' @ "109%NV& ()-$ ?@BCI {\ =! ~@10% ()- @O0% ()- 10 10
10s$3=109%&' ()-! S2&$10%.QLQ& () - 0! cS2&$10%HVHVE () -0/ WU3{\ =! *, 1 10N& () - &
|

;!10%&()-Z&L!JO@CO&()-Z&V,!10%LE&%%52&V,!10%QQ&()-Z&L!]D@NM&()-Z&Z
ITUWUB{\—Iﬂ@Eykymgw&&& (yhiss@gﬁﬂ%lowae()invention resides in the
I, 1 10% V& (944&! 0 & I 9
| 109& () - e 1?“/ e S, AL ( %95%%/%1?‘); (77 ey dane
1044|t @i?ﬁangag& e)ori%<@typ?10gﬁq%§k5allne earth metals or rare
NzX6P=!"! @ 10BN (df! tBe! T8Y3® () a'nES, a{t10f/é9é9§t (partii 1084 &h(e) fo‘i-,n{ 1094H& (

-1 S, L1092 0 dY I1TF10 10F I 0%& 096I&f() 9!
)@11)%&' 0) - IG%%%‘LA %?Z(() ) S gfy f%‘gzl?ri 5548°f) 'ef Isféfﬁi&' men
I'xf110%*++& g9ch {a$OMC(1),- ! @Zﬂl@%& Cecl@ th‘Ml@h—d’dés V\bJBdYIL'ty:fa&&-JsO%)&' ()-!

f &&10YXX& % fl 0, %

NIE "rP(l? Jf&&j% ot égf%%? ‘{‘gjg{ %Sg’)ﬁ %g h%)(l?}ﬁe % 18R

10l y® f&&lO@&Dthf'R#5$$W& wWeze: |\gy§mmepQg |Ua%gs place as 1if the
silicate, described previously as “in situ”, were

10 manufactured during the actual process of melting the
vitrifiable materials in order to produce glass. The
economic advantage of replacing all or part,
especially, of the sodium carbonate with NaCl is clear.
In this case, there are the same advantages as those

15 mentioned above, relating to silicate manufacture
independently of glass manufacture, namely especially
the lesser iron content in the glass, possible
utilization of the chlorinated (halogenated)
derivatives produced, pyrolysis or vitrification of

20 waste, the latter being, moreover, possibly suitable to
act as solid fuel, etc.

Uheooinvention wilto oo ooy Toon dn ococtall wiith
the &id o an embodiment illus:i:ated bv the followinc
Cigute !

Z5 0O Figure 1: & sciematic plant for wanuiacturing sodium
silicate according to the invention.

This figure is not necessarily to scale and has
been extremely simplified for the sake of clarity.

It shows a reactor 1 comprising a sole 2 of

eyt o 2 chayie o A ey 3 - i1 r P o ~ o B ] [a¥e TR e

it and penetrate slightly into the reactor. The burners
are preferably covered with titanium and are cooled
with water. The side walls are also cooled with water

3t and comprise a coating of electrocasct rofraciories 5 or
are made entirely ot titanium-based metal. -The level 5
of materials undergoing reaction/melting  is: such that:
the feed-screw batch chargers 6 introduce the reactants
through the side wall below this level.
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extracting the silicate.
5 The roof 8 may be a suspended flat roof made of
refractory materials of the mullite or zirconia-mullite
or AZS (aluminium-zirconia-silica) type or of any
ceramic material resistant to HCl and/or NaCl. It is
designed to be impermeable to the flue gases containing
10 HCl: a non-limiting solution for guaranteeing this
impermeability consists in using a honeycomb ceramic
structure consisting of hollow hexagonal pieces in
which an insulation is placed. Impermeability is
therefore achieved between the pieces on the back
15 surface by an HCl-resistant low-temperature mastic. It
thus protects the metal supporting structure. The
flue 9 is also constructed from HCl- and NaCl-resistant
materials (oxide refractories, silicon carbide,
graphite). It is provided with a system for separating
20 the solid particles which are liable to condense (metal
' chlorides) and with an HCl rccovery tower, these not
el 1)l doe s ooved.
Orice: the silicate has baen cextraectr from the
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granu.ator (not illustratea) oi ihe type usea in the
glassmaking industry or in the sodium silicate
detergents industry. '

The object of the process is to manufacture a
silicate which is highly concentrated in terms of
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Na,0) in the region of 50%, by introducing into the
reactor, via the batch chargers, a mixture of sand
(silica) and NaCl. These two reactants may also be
35 introduced separately and may have been optionally
preheatea berore they are introduced into the reactor.
Preferably, the burners 3. are.fed with oxygen
and with natural gas or hydrogen.
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magnitude of

In conclusion, the process of the invention
opens up a nhew way of manufacturing silicates, most
particularly sodium, potassium and cerium silicates (or
else alkaline-earth metal silicates), for a moderate
cost. It also falls within the context of the present
invention of using mutadis mutandi the same process for
manufacturing no longer silicates but titanates,
zirconates and aluminates of these elements (optionally
mixed with silicates).

Thus, a metal may at least partially substitute
for silicon, especially a metal Dbelonging to the
transition metals and more particularly to those of
column IVB of the Periodic Table, such as Ti or Zr, or
to the metals of column IIIA of the Periodic Table,
such as Al. The advantage of such a substitution is

that the product obtained is scluble in water. The
selecilon yulC] attack i toene rro s = in agueous
soluticn, especially by using hvydrochiloric acid formed
curing the conversion, roesoltse 0 Lho procipitat ion

particles no longer of silica, as menlioned earlier in
the text, but of corrésponding' metal oxide particles
such as Ti0,, Zr0O, and Al,0., which particles are
generally nanometric in size, as when starting with
silica, and which may have numerous applications in
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ceramic or glass-ceramic materials. It is also possible
to exploit their - photocatalytic properties:
particularly intended are TiO, particles (which may be

incorpvorated into photocatalvtic TOATINGS Paviog
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antisciling properties for any architectural material, .

glazing, etc.).

In order to manufacture these ‘titanates,

zirconates, or aluminates according to the invention,
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5 Alternatively, it is possible to use directly,
as metal-containing starting product for the
conversion, the halide of the said metal and no longer
its oxide. This may especially be a chloride, such as
TiCl,, 2rCl, or AlCl; (it is also possible to choose as

10 metal-containing starting products a mixture of an
oxide and a chloride of the said metal). In this case,
the material containing alkali metals may be the same
NaCl-type halide used for making silicate, this salt
possibly being supplemented with or replaced by soda
15 when it is sodium alkali metal which is involved.

Just as in the case of “precipitated silica”,
this extension of the ©process according to the
invention may thus be seen as a means of modifying,
especially reducing, the size of the particles of a

20 metal oxide so as to provide it with other applications

in industrial materials.
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2l sand, especialiy resulting from o©il slicks: the

contaminated sand may thus be collected as a starting
product for silica. This has two major advantages:

— first, the sand is already impregnated with fuel
(fuel oil or the hydrocarbon compounds which
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coasts and beaches of their polluted sand, when any
other means for cleaning the sand is too lengthy or too

expensive. The method of the invention therefore makes

34 it o vossible to connletvely remove thoe fuel il Tt

advantageous, for this type o©f application, to
manufacture silicates_ of alkaline-earth metals or
mostly based on these elements: Jjust as for the

abovementioned application to the inerting of
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Cly, racterized in that the heat necessary

for this conversion is supplied, at least partly, by
one or more submerged burners.

15 2. Process according to Claim 1, characterized in
that the submerged burner(s) 1is(are) fed with an
oxidizer in the form of air, oxygen-enriched air or
oxygen.

3. Process according to either of the preceding

20 claims, characterized in.that the submerged -burner (s)

s(are) fed with a fuel in the form of natural gas,

Tvei ol or hydrogen  endso 0 thiol solio-oyne 0
Liquid-tyne fuel, especially . . ° contein o carbon
watersle o bared on polveor NI SH AN Ciosirdinated

2L polymers, or ixased on coal, 1s supp.ied near the said

burner (s) . '

4. Process according to one of the preceding

claims, characterized in that the combustion created by

the submerged burner(s) at least partly ensures
T A T WS o R BT RS SN
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claims, characterized in that the combustion created by

the submerged burner(s) at least partly generates the
water needed for the conversion.

35 6. Process according  to o o the wmveosding
claims, characterized in that the conversion also
generates halogenated ~derivatives,: especially
utilizable chlorinated derivatives such as HCl or Cl,,
or H,S0,.
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w1th one Or more submerged burners (3) and at least one
means for introducing silica and/or the halide(s),
15 sulphates or nitrates and optionally the solid or
liquid fuels, below the level of the materials
undergoing melting, especially in the form of one or
more feed-screw batch chargers (6).
10. Apparatus according to Claim 9, characterized
20 in that the walls (2, 4) of the reactor (1), especially

those intended to be in contact with the wvarious

Feacuants/reaction procucis Lo .o suersion,
are providod with refreciory - o0 o Jlo, Too oxample o
the electivorc ot Lyvpe or with o furoiory nes ovic. s 1in

Z5 with a metal lining of the titaniun or zirconium type
or are Dbased on these types of metal, and are
preferably combined, at least in the case of the side
walls (4), with a cooling system using the circulation
of fluid of the water type. '
t Iy st o ’ T 0

S 2 S G
define an approximately cubic, ©parallelepipedal or
cylindrical cavity.

12. Apparatus according to one of Claims 9 to 11,
35 charoeterized Sn that the reactor (1) 1= cauirped with
means ror Lreating the chlorinated effluents,

especially means for recovering HCl or Cl, or H,S0, or
for neutralizing HCl and/or means for separating .solid
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13. Use of the process according to one of Claims 1
to 8 or of the apparatus according to one of Claims 9
S5 to 12 for preparing vitrifiable batch materials for the
manufacture of glass.
14. Use of the process according to one of Claims 1
to 8 or of the apparatus according to one of Claims 9
to 12 for preparing raw materials, especially sodium
10 silicate Na,Si0O;, for the manufacture of detergents.
15. Use of the process according to one of Claims 1
to 8 or of the apparatus according to one of Claims 9
to 12 for preparing raw materials, especially sodium
silicate Na,Si0;, for the manufacture of precipitated
15 silica, more particularly from silica and sodium
sulphate.
16. Use of the process according to one of Claims 1
to 8 or of the apparatus according to one of Claims 9
to 12 for vitrifying/inerting waste of the
20 organochlorine-containing-type waste, preferably by the

conversion of silica and of alkaline-earth-containing

! 2l ot lec
I Jse of the proces:s - .o o te one of Claims
to & < of the zapparatuas o008 o o ove oFf Clsims €

Z0> Lo 1z 1for re-treating sand poliuted by fuel o0il or
other hydrocarbon compounds, preferably by the
conversion of silica and of alkaline-earth-containing

raw material at least.

18. Process for obtaining glass containing silica
PO i e s o AF fhe T 0 A ko apdas
Gl L e ~r MgC type

and/or rare-earth oxides of the CeO; type, by melting
vitrifiable materials in which the heat needed for the
said melting comes at least partly from the submerged
3% hurner (=), characterized in tlst the vitrifiagble
wmaterials containing alkali metals, oi #i:» Na c¢r K
type, or rare earths, of the Ce type, or alkaline-carth
metals, are af least partly in the form of halides,
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