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-uurlflcatlon of gases contai ni ng
~particularly to a reactive conposi tion
b can be enployed.for purifying a gas
.4 tethnol ogy which tends to becone a

requi rieveTe dmrngctmm‘t.ap.q.s.a.l .................... : nuni ci pal ~ waste. Burning of
househoT T o paithe i figatdon @f ch
general ly CQH@IQ%M&Q&% (_ﬂj& i% <gl;]_,:;ﬁdé’rperat|ve t hat hydrogen

chl oride i s renove romthe snoke Dejore e latjer is discharged into the

at mosphere. A known process for ptR®fiRHEpe: a%es £8nFhPning hydrogen
chloride copairiificatiohcaif REdde contedniing) yitiageiaeldwigé e so as to

deconpose the hydrogen chlorid and t formso l,Q e.. Myre :
particularly, a process has begn r%pg'sgd acs':%hmls‘?g1 Ijl% bi caranonate S

~injected i nrehetive cromma;ftza:zpdwmd|mospﬂeumnbkearbanang t Which:
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( Sol vayg& chﬂ panph?ﬂﬁ 's}ﬁ 895/ 50-%‘31- 12%1013§ I'n tthis known procesds he
snoke i s atchlP&AfErature of [err] at the point of injection of the sodium

bi carbonate. The 25 I attermiﬁn;usgd,_é rht@@;ﬁﬁm@ ﬁh;s&;zetansadeeopomder :
obtained by mllin i n which 90 % g orm artlcles
Gth o di avpeePmend | EPaarmest; £at tRe diapbral ¢ SRPERPRRC Ahonat o
powder usedmunlt:hpalknowmspeoce&minml nefsodhoums&€Bold nonEosrdondise. |t
has noy,bee _t gt t Os OP e ff t he
known %Ir ocegsg\%#gﬁaﬁgs h’stsfbeen scrlcgfed %‘%‘/gﬁsé e%tﬁfe'ﬁg sg%}n%% ?ar bonate
of wel | - def frBbasnsl i W rggen chloride. It This|nimpersfivensddadnt|y .
relates to ﬁya%gehulc@ﬂtonsﬂ i fg FERGYLYC £ERHP A | siibke bbBBrRUtHd -

cation of a géieEOQLahriL@%ar%e?%%%oc*ﬂh%r atoiosphere. ¢
A known process for purifying a smoke
| 15 conta:.ning hydrogen chloride consists in treating the
smoke with sodium bicarbonate so as to decompose the
hydrogen chloride and to form sodium chloride.
, _ More particularly, a process has been
proposed in which sodium bicarbonate is injected in the
20 form of a powder into the smoke leaving the incinerator
.and the smoke thus treated is next conveyed onto a filter
(Solvay & Cie, pamphlet TR. 895/5c B-1-1290). In this
known process the smoke is at a temperature of 260°C at
_ the point of injection of the sodium bicarbonate. The
25 latter is used in the form of a size-graded powder
obtained by milling, in which 90 % by weight is in the
form of particles with a diameter smaller than 16 um.
_ In practice the sodium bicarbonate
powder used in this known proceee contains sodium
30 monocarbonate. .
It has now been found that it is
. possible to ontimize the efficiency of the known process
which has Jjust been described by selecting sodium
bicarbonate of well-defined quality. |
35 . ' The invention consequently relates to a
pulverulent, golid, reactive composition for the purif:.-
cation of a gas containing hydrogen chloride, the sa,_:l.d-
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-2- ‘reactive conposition including nore than 98 % by wei ght of sodium

bi carbonate and |ess than-:2 % by wei ght of sodi um nonocarbonate and
exhibiting a particle size distribution defined by a nmean particle
dianeter smaller 5 than 0.050 nmand 2 particle size slope |ower than 5.
In the reactive conposition according to the invention the sodium

bi car bonat e xerrtike seompesition ingluding mere cbhard8Bed by medghthydrous

state. Accorgh Ngol@uhh®sidiMeinate tdif " £8651 hatl 2 GOMBPSLbiLEAL No udes
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carbonate. |didepiosion|defindd s al kean pRutikles dianmiter axadl@anyi ng
conmmer cial sqdi_u |carbonate, 15 _ . .especi.ally .sodi um chl qride.. The
Fonct ve conti  FE M BpmeieYY ke EeEY LB a0 soria.
An inportant characteristiclnfthéereaciive conppaitionnaacesdilnggtoo t he
invention li a0 e 4 Gl : ' L buuit 4 &Rt Shono-
characterize )}913.} J-rn%taj‘ﬁgh%i gf%ié)lﬁa%e%frﬁ%?frhsnn%ﬁ%? \M;[Bk%in 0. 0&%’ nm’

(pr ef er abl y aarRppate frg IRILAPRP &he anlydnous akates| ope [err]
lower than 5 (preferably at a@erdidgalitot @hd) inkventhien &¥d irdaddAROSI tion

accor di to 25 the invention the nean di ter rr nd th article
si ze slidbe [HROSH Wy i Mgggr gpﬁ%&&ﬁ%‘ﬁiﬁs ate psith whi ch
[err] denot e t%)e By ewptigity ¢bHysodighthicdrbdmaparand| 2essf thaan2gt & [err|
and [err of... rr enrot ' t ' 90 % (or
50 O/cE and] 1(() {%‘[egé‘]ﬁ#zﬂgah i c+%assgo1a' tﬁz %&ac#\gghg)arr%gs%‘?ﬁ e?%?lgs-sed E)y
wei ght) havearhiinats er Ifnameyr porsibly r [inaduder othen) foprupitigese.
particle siaiagp! dodifadlflidebdindfe1 P! Nodd imanBikarboRk deiser beam
1

scattering enployin aeéyrr,pat ec 35 nodel Hel os 12LA measuring i nstrunent

manuf actur e ®aRe i chloride.

The reactive composition according to
the invention is a pulverulent solid. An important.
characteristic of the reactive composition according to
the invention 1lies in_'its particle size -distribution,

20 which is characterized by a mean particle diame'tei: D,
smaller than 0.050 mm (preferably at most equal to
0.030 mm) and a particle size slope ¢ lower than 5
(preferably at most equal to 3).

In the reactive composition according to

25 the in.vention the mean diameter D, and the particle size

| slope o0 are defined by the following relationships

2 n, xD, o - Dyy = Dy,

D', B ——ZT ’ Dy,
in which n; denotes the frequency (by weight) of the
particles of diameter D,, and D,, {(or Dy, and D,;) denotes

30 the diameter at which 90 % (or 50 % and 10 %) of the
particles of the reactive composition (expressed by
weight) have a diameter smaller than Dy, (or Dy, and D,,) .-
These particle size diameters are defined by the method .
of analysis by laser beam scattéring employing a Sympatec

35 model Helos 12LA measuring instrument manufactured by
Sympatec GmbH. )
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-3- The reactlve conp05|t|on accordi ng to the invention is especially

i nt ended ThisrShedhHa PSR on of snokes originating fromthe furnaces for '
i nci nerati I 1 stie. In addition to hydrogen chloride, these 5
shokes gen sulphur di oxtd®. -1t has been observed that the
reactive conposition according to the invention produces an effective
purification of these snokes, Feactdien FORRSST tRto ACFOTARS tdhn sul phur
.di oxide. 10the invention is esbacihmlyeﬁﬁéﬂ@e@(ﬂmﬂﬁﬁd pnrdﬁd.&lad:l.ﬂaag; to the

i nvention the sodi,um b| c.ar bonate f t iV ' — _The

sodi um car bSTarEoksR & qﬁ’i‘@ §r°t“} t;he 5?%3 %%t rfl 5‘ut1| ong:%re ing
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particles obseanyed (that the corpesiveorompesitioy sAcording: teetdes of the

latt fr On t:.'i*&éi{dl%n r@ﬁgduéafe F&&f%éﬁf&cﬁiﬁ@ guu&tlrflllauttue.ﬁ b t ftae%?_-h t
reactive conpositio onformto a co in at a
fine partich iﬁefe \%g}_‘ﬁ L ﬁE°F§§ctqq§T?%‘f?1 Pﬁé gg?‘f \é%“&'rl de in
t he gas bei dd oxietei.ed, V\/nereas a coarse particle size will pronote the

subsedygnt  separation of - +heung Ol dopl 06UEldpe i cadh Boralaction, |

practice, reactive conpositTons g are those )
in the casethe wikhventhonvwethat Rgshtl@ht bipar enanebumnams i Mafimom 99 to

99.9 % the Wiy GRHdtert, SHXE Usd QS’:S‘&"&@e' SchteAtOahdt @nk % the

mean particle diameter is f,romO 010to 30 030 mm and the particle size
slope is frefrticdes sigp M?‘ﬁ’cﬁﬁ‘?ﬁaﬂ%e%r%‘f #‘I’lﬁtlbﬁﬁ‘?ﬁ?e Eyoed iTet er s
are rel at eddb@eua%mapareﬂpltexed foii sshear onenghahea, soitdnarsadb@teﬁ of the

appl | c3B1 o, CEREYER Akt SRRSHIRS Hed being’ BaRAE " FE PERS%RR. "hecn
found, in faoﬂ,luurhat carbonateact icomtendductendsave &opar producei zean
di stributioggiameratdion®Ctb¥ el dpa2tiB3esCl &F€ AL ¥Ratc@IRRS Tion.
composition, reducing the effectiveness of the latter. On
 the other hand, the particle size distribution of the
20 reactive composition must conform to a compromise, it
being known that a fine particie size will promote the
reaction with the hydrogen. chloride in the gas being
treated, whereas a coarse particle size will promote the
‘subsequent separation of the solid products of the
25 reaction. In practice, reactive compositions which are
especially recoﬁunended are those in t_hg case of which the
weight content of sodium bicarbonate is from 99 to 99.9
%, the weight content of sodium monocarbonate is from 0.1
to 1 %, the mean pafticle diameter is from 0.010 to
30 0.030 mm and the particle size siope is from 1 to 3. The
' optimum values of the particle size parameters are
related to the means employed for separating the solid
products of the reaction of the reactive composition with
the hydrogen chloride and, where applicable, the sulphur
35 dioxide in the gas being treated. It has been found, in
fact, t:ha.t: these reaction products have a particle size
distribution that is directly related to that of the
reactive composition. ' _
An embodiment of the reactive
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An ‘enbodi rﬁg%hégm}sl@gmr@@g&ave - 4 - conposition according to the
.-l nvention cially adapted to the particular case where an
el ectrostat Ll“t}ﬂ’lﬂfﬂanpl!oyed as neans for separating the abovenenti oned
reaction pr in the case % - of which the nean particle '

diameter is from0.020 to 0.030 mmand the particle size slqp is, from 1.25
to 2.50. A pempesitdon| i @Raniindr ntef thes SRR oMY ﬁg‘ i M®&ntion is

that in whi gg gglahg?sta@ fedy W& Ehe ObatBecfidaki ctasehawRefedi aliet er
equal to or sl

and, at npost_ 10, % hi_h
di anet er snﬁFFEFrPHEﬁtBCO%BIEﬁF %ﬁo‘["@@%‘?ﬁ)cﬁﬁ r%?ﬁn%ffcf%eg?peaa% Iv%gave 2
conposi ti onthécabsvegehbibhedi preaation, prédudits sie st aln ythe ogasel to t he

par (i cubar SSSuel Cche| W dikeadle |BEbaPE: TN Ebhc ol | €5

enpl oye as a neans of nechani cal ar atlon of
t he aboverrent D3fecay cand | sheprrantdicle jaizeaslpret He cisemofl AR c¥Ct he nean

particle d'é”gberm irLEQMdOLQtEQaQ:L%OfE&a&Q tdm&aﬁnd‘dﬁn&@eoﬁl ope is

from1l to 3 referred al ternative form of ot her nment of
the inventi hei én‘t’ﬁﬁgi?ﬁ i®itratiin é"?é‘tchQGt%Lﬁ?s\ﬁe h% By ‘["Fl’eg E\r? cles

have a di angher pag¢dled Mavemd |&Iaﬁél:&h’r oe@@él mevaee amalisr 1€hah by

wei ght _have_a aneter I th 0 Th
reacti :!75 Prpggllst%n aé’c‘io?g - a¥%e nP'le(%ﬁ s %ae‘ﬁer& 1y Aapeteted gy

mlling a cemaitepontien Of.ooanmr ci al SOdI um bi car bonat e. The conposi tion

of the powder and its particl %n%t&%rpbﬁﬁoaiﬁbﬂ@' biecahle RaRletiid he quality
of the reactive" corrp05|t|on according 3 to the invention. According to a

specially r cemRREAGAaRenISEORY NG Yhe FRRict LH¥EREARBS) t vl ¢ o B ng to
the inventiap e&malt@rt aaaptadOEbatne%em:mdiwgcaas@wmbfevumﬁuwfl udes
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a bag filter) as a means of mechanical separat;on of the
abovementioned reaction products, is that in the case of
which the mean particle ‘diameter is from 0.010 to 0.020
mm and the particle size slope is from 1 to 3. A

20 préferred alternative form of this other embodiment of
the invention is that in which at least 90 % by weight of
the particles have a diameter equal to or smaller than
0.035 mm and at most 10 % by we:.ght have a diameter
.smaller than 0.005 mm.

25 The reactive composition according to
the invention is generally obtained by milling a coarse
powder of commercial sodium: bicarbonate. The composition
of the powder and its particle size play a signifiéant
part in the quality of the reactive composition accor&ing

30 to the invention.

' ' According to a specially recommended
embodiment of the reactive composition according to the
invention, the latter is obtained by milling a powder
which includes more than 98 % (preferably at least 99 %)
- 35 by weight of sodium bicarbonate and -1-e'ss. than 2 % -

| (preferably at most 1 %) by weight of sodiuﬁ mono-
carbonate and which exhibits a particle size distribution
such that at least 85 % by weight of its particles have
a diameter smai]Telr than 0.500 mm and that at most 25 % by



(preferably ﬁgsmgasjge%gggmceneji ght of sodi um nono- carbonate and which

exhi bits a pafgyml I tribution such that at |east 85 % by wei ght of
its particleal[l ﬂ 'mdﬂ Er smal |l er than 0.500 mm and that at nost 25 %
" by [err] - rticles have® & dianeter smaller than 0.040 mm

In accordance with a preferred alteernajive formpof this e di_me of the
i nvention, tW&*§ é‘?é)uhsﬂ BRELEE LIRS | ﬂ&eeﬁig}?’geﬁeﬁa q'grsi an

di stribution0s04h fm. Ihadcceedaddé witilghi prefesrell altepnativeecfor®B5 units
have a di anej gr | ek : . to ' - ¢ anet er
smal ler t hangg. Egggm?]g's trdg'%ggg' %c?ogggunﬁ!{‘}s)é&%\c}o@'a téoeaméfeg_?r‘ya%%r%han
0.090 nm andthevweiliiag Zschibits havpantirisesdzes s tribweire. gushnm 10
In the specighby, I perMEslegesghediimils V¢ CthaPaJrHiEl_Qﬁen gesghibgd the

mlling conditions forman inportant parameter. I'n particular, it is

i nport ant t oRBAt Aol AtRBeReF| BGLLeTor t 8-2v8i ®®an £58® 2Py & TQcessive
t hermal decoapbsst hafteOh diamedediru BEmaldah diaire (L9325 intn,t Brqovaier teinder

(ne el1 et oo ity Dot £24Eupet ufl Lt "Ooed . 000 LM b

enpl oyed, thehaar2bchnitszbaveé ahdipwetder swmbjldercthan 0hB4Ki mi.ng and its
sodi um pj carbonat e and nonocay beRat 8neL04 £1Y Srelddmmendéa PEED LA fest Z€

di stribution sought for*the reactive .cogosmlon according to the Invention

and its sodivhiehBascikgt hasp desse: the pihiingscondipionsifrmhe

opt i mum i | | 4 GingSdrEe € 'SaXaie ter £ parddicildiz)edti Iscinpopeshtcebar case
by routine | abogat

equal , the r&3R Fﬁ’/gréﬁgﬂfgﬂgaé@or%ﬁqﬁrt 5°¢ @q%e%?%%%qgﬂéfagel "
opti mum ef f cexcesatve tisermal tdationpmsithicorpwf theasodiumibicarimbmate om
hydrogery ehl ggi Qﬁeag@wd%er&fcfe‘igrﬂi’éié‘ffe?érBE‘ %ghp?%%tdiz%&i&% d *Eég .
ef fectiveness manifésts 1tselt 30 in-refatron to e excess of reacti.ve
conposi ti on WeededllingecBhecptimyeinhbling parametsrs rredikerReslyhl ori de
and sul phur gépxté€ £B el pardifdt &V PMER Wit RheN&ill employed,

the particle size of the powder subjected to the milling

and its sodium bicarbonate and monocarbonate contents, .

20 the particle size distribution sought for the reactive
composition according to the invention and its sodium
bicarbonate and monocarbo_na.tie contents. In practic.e the
oét_imum milling parameters can be easily determined in
each particular case by routine laboratorjr work.

25 : ' Everything else being egqual, the
reactive composition according to the invention exhibits
an optimum effectiveness as :eactant-for the purification
of a smoke from hydrogen chloride and, where appropriate,
from sulphur dioxide. This effectiveness manifests itself

30 in relation to the excess of réa'ctive composition needed
to decompoée a defined fraction of the hydrogen chloride
and sulphur dioxide in the gas, when compared with the
stoichiometric quantity. -

The reactive composition according to-

35 the invention finds an advantageous application. for the
purification of the residual smokes from the incineration
of household waste. )

The invention consequently also relates
"to a process for the purification of a smoke cbntaining



st oi chi OWHhiESHeeﬁﬂhalBEdntR,é lac'E&le reactive ‘conposition according to 35 .the

i nyenti on ageous application for the purification of the
resi dual s i nci neration of household waste. The invention
consequent |y al’s to a process ot the purification of a snoke -

" cont ai ni ng er drogen chlorid agcor.din ich a reactive
conmpo- siti 5\3{4‘ gfh’cf%ﬁ%é{% tarf"i‘?ﬁaffl e'?ﬁi crto‘-’h?ﬁ??i? 3V8oGPHERP-

bi car bonat e giitd annt daduaedordance hewistiok &het anVenpepabureontaiQSngo [err]

and the SMOkSdstul' Yl citilondte, | £6! AAc:BaBollS i DUAL QBRI A 2l N LNE

process according to nvent € reactive CORpPOSition is i At roduced
in the sol i dempgratumes aheldhoke. 6PA°Genrdalther Fmakencts veexbnBuBr- tion

is int rgducg@clt@aot@ o [RAHP Henldva 1S Bple@altiane! [ ing 10 inside a reaction
chinmber. In the latter the sodium bi carbonate gcorrposes t he hydrogen

chloride in the snoke, forni G $B8i BRPERPB REECTHBI ERCEPENIBYRRe renoval
of dust fro&h.bhe thiebkeactive esmpasitivamiist ihtirodadedninhthei delpdrticles

whi ch f Thi K
ans, for BPRRS ARR A ARKS. T Al et o BlNoBRET LBy T T

neans, Ton in a cycl one ation
~through a fthowor isi dogeoduced dnsot rostuean géptahat soeke| hrmellmg

i npl enggt at joRiak He ULASTH A6haRBEEY i t BRel MVEEEeLPN tHie . oL

" bi carbonat e_nmust _be all owed a 20 sufficient tine for reacting wth the
hydr ogen chPéfRFbonatehcdeRpRROBEPOr ERE hdiydRagen | shd@gjide edni othBst
removal . | ngpoe!,| CEokiniRgs Hedium O¢hdozddent am@ussdzwtiche @fst thanoval to

b f d th d ferabl d, pf 5 6
Secbnds) af FEFOYAL S dugkE30m 58 RmPKRLLY B SECFASEIEEER 48 EBfposi i on
i nto the snelbdiulhehloxcietss prodkiralier vthidlmanm\ﬁ-mtneﬂl fThils Jaalyebpem ally

advant igeouiamlehc%uto%J Qa[nl; rE\'ﬁ:p:l!'op:l:':l.at:e known means, for example
by mechanical separation in a cyclone, by filtration

through a filter tissue or by _electrostatié separation.
In the implementation of the process according to the
invention the sodium bicarbonate must be allowed a

20 sufficient time for reacting with the hydrogen chloride
in the smoke before the latter is subjected to dust
removal. In practice it has been found advantageous for
the dust removal to be performed more than 2 seconds
(preferably within a period of 2.5 to 6 seconds) after

25 the end of the introduction of the reactive composition
into the smoke. '

) The process according to the invention
finds an éspecially advantageous application for the
purification of a smoke originating from the incineration

30 of household waste. In this particular applicé.tion of the
-~ process according to the invention the solid product-
collected f£from the dust removal operation generally
includes, in addition to the sodium chloride, sodium
sulphate, polyvalent metals in the metallic or combined
35 state and sodium carbonate. This solid product may be -
treated in the way set out in the international patent
application WO = 93/04983 [([sic] Solvay (Société
- Anonyme)] . '
' Special features and details of the



puri fi cat TRISKRE Has BaFRRE1RE] Qi nat | ng fromthe incineration 30 of househol d
-waste. Int I application of the process according to the
ct.collected fromthe dust renoval operation

i nvention t H

general ly i Miﬂm!' dition to tHe sodi um chl oride, sodi um sul phate,

pol yval ent petals.in the_netallic te and SOdIU

Car bonate. JAFERERPR VL3 SEezRs, Sen WhR AP iTowiRS \SRFEREHTS | HEL he
internati onghepateathedptrawinga. WO 93/04983 [((sic] Sol vay (Societe
Anonyre)]. Special featuresg B?«Q:: f ntion

will fromthe follow ng desc tl oir'la% wﬁ di@rwﬁ@%&%ﬁ.n S. 151_){@ rel
shows di agr&ﬁ#&th%aim?llae%fa*ﬁn fof qu%mﬁ%ﬁ‘abﬂ-nﬁoﬁ§éh6f-dt ste

maki ng gse pfot8B8sSaccBrasRgStaCcenedingeh®ibig i nvention; Figures 2 and 3
are two diagrans reproducing the cumnul tlvgcgartlcl e size distributions of.

two particular enbodi ments of Fleures: nBgS 5%h “Mehg to the

I nventi on. :ﬂ:@produc:.ng the cumulaltifre pairtdcdiel sizpl dbstshbubionsFofiure 1

i ncl udes an_j ncij t ﬁ;‘ o) rti iler 2,
a vertical u%uP§ é’glg'{;lron rféé] X\@dgg I?éenc@/lérleadéw.’ggsay Q a stack
5. The dustaqzemdéngdum Sbe41mﬁentlélea-a cyclone 6 followed by a battery 7

of 15 jpelectrostatic filtghs ijh2ideralti®nNpaant edoRn He MigrRiremy i ncl ude
afilter with filter fabrics, for exanple a"bag filter, as a repl acenent

for or dowdReiudesr aphdngipezpfiop é["é'c?ﬁ"&st’atﬁ?% Raxtiallle r2act i on

chanber 2 lﬁeeaueﬁpeﬂom&ia Z0a v@i-ainsae.ctebu&aeogaaetednt éhampexize 14 for
feedlngareatlvec eplantléd%F ur 1 is Dbei used,
h

. \Wher
the inciner@t Bﬁtfuf #t é@“ﬁ?%t shoke2s f/%l'r%ﬁ%?l 2hioride,

sul phur d| odeviiceand :zacludes a cyclone 6 followed by a battery of
15 electrostatic filters. In an alternative form the plant

‘may include:a filter with filter fabrics, for example a
bag filter, as a replacement for or downstream of the .
battery of electrostatic filters 7.
' The reaction chamber 2 is equipped with
20 an injector 8 connected to a device 14 for feeding a
reactive composition.

When the plant in Figure 1 is being
used, the incineration furnace 1 generates a ‘smoke laden
with hydrogen chloride, sulphur dioxide and various

25 gaseous and solid impurities, includi_ng heavy metals.
This smoke leaves the furnace 1, passes through the
boiler 2 in which a proportion of its sensible heat is
recovered, and then emerges, via a flue 9,' into the lower
part of the reaction chamber 3, below the injector 8. The

30 injector 8 is, furthermore, fed with a. pulverulent
reactive composition in accordance with the invention,
originating from the feeding device 14, the operation of
which will be explained below. Thus, in the chamber 3 the
smoke is treated with the reactive composition

_ 35 originating from th_e' injector 8, the result of which is
to decompose the hydrégen chloride and the éulphur
dioxide in the smoke, with formation of sodium chloride
and sodium sulphate particles. As it leaves the reaction
chamber 3 the smoke "passes through the dust-removal
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25 ‘gaseous and 'solid inmpurities, including heavy netals. This snoke

| eaves the furnace 1, passes through the boiler 2 in which a proportion of -
“its sensible heat is recovered, and then emerges, via a flue 9, into the

| ower part of the reaction chanber 3, bel®wthe injector 8. The 30

injector 8 is, furthernore, a pulvepgﬁﬁg% yeactive,conpqQsition

. fed with-
in accor dance S@iee i | ¥ReRei she GPilgFlngtaitﬁGrf hthet ¥ SRR BRI &8 14,
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and the sul pheepdiratiede ofif .t [Thes poird £i0id Bmbkendsi neaxtf translarcetonasde and

sodi um sulgphat; jCl il § eaves the reaction chanmber 3 the snoke .
pauses thrsougtﬁ%t ﬁ?gét?gtt?%erﬁ?\%ﬁ -8- device 4 where solid matter which
it contains, in particular theTheaFpagtiyescamaoehbiondrurlerPs: £8& and

sul phat e whi clreadriOtERIihAebBBr! 8364 iPnatedTiond thal Eesapagadadiokl . The
purified sm)kg i's -%xé F:ansf.ergeg as_b ih_ IS tg t‘;}? stack 5. The '
reactive conpodit ﬂ&i §7ctRPOPIPE R ST Y COPERIEARE B POFPREFEL2Er om
t he feedi ng deevddenlbicirbonattiecpowderuaed a millo 100 fedntfariom theasilo
conmmer ci sodizu ' . ROVEIES ' d 4l 9,10
10 by magr'(%s ogloa%}ijbra | n.gr&?éd?as;lg‘gnsertf'i‘%I @héegéné?#l{lfl S{%?@%Efi rlgfi on .
type, in whicRft lrheemditpl iomttyne  okn iwhightheenergriccfurbEration be
mlled by a sige3mgairedd ddthe Gd¥e¥ial oy YR Fed b ENbEAbam of
Technol ogy, Vol.une, 21, 1983, g_age 151%'__. Tpe ml| incoyparates, a iS -
screeni ng devRd& (Rixk QBRMet; cFnc¥cinpe Frfe&forc’:ﬁe“b‘sﬁp cORGHPPI98Y  The
foll owi ng exavpllemear2lysabed, | paget rES7) & hehienusill orincotpydates a0
Domesti o, wast g WAy Wehdtad ok 34 LBdHabtba' «B' 8L 9hsbBEskyBepgegeri Ped
: conduit 13. | : ' .
The following examples are used to
illustrate the invention.
Example 1. _
20 | : ~ Domestic waste was incinerated in an
industrial plant _' of the type described above with
reference to Figure 1. As it left the incineration

furnace the smoke had the following characteristics:

Weight composition (mg/Sm®)
25 , © HCI : 1300 '
S0, : 200

Temperature : 250°C

Flow rate : 3500 Sm’/h

. ‘A commercial sodium bicarbonate powder
30 exhibiting the following chafacter_:’.stics was also used:
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reference to Figure 1. As it left the incineration furnace the snoke had
the follow ng characteristics: Wight conposition [err] 25

“HA : 1300 [err] : 200 Tenperature : [err] Flowrate : 3500 [err] A
commer ci al sodi um bi car bonate powder 30 9 exhibiting the follow ng

_Characteristics-was_al so_used: - 9 - REPLACENENT SHEET [err]
Wei ght conposi t | on . Particle | %tc%;g | i) | anet er
m &t HisBeot Replacedod < 0. 250 Wttt %ﬁ%n $o0.125 (gmo-
30 - 50 NaHCO44 > 59 % - <25 10
ofli um bi car bonat g arewasgmlled in an} RTM 300-S
| on mapuf actured by STM s n _C The aperation of the mll was
cont roI | ed so as to obtai npazrtg_%q_ré \é@_zgoqg_(gyztlml@ml.bl ting the particle
size distribution ghowm in Figure 15 2 and the follow ng wei ght

conposi tigon: [err]|:pfaRdeee| emh} | < kv&é{wuwa&w@rw»ces [ he
‘cunul ative particle size digtributjon of t rea g ve conposit|{on 20

col lected fromthe|ml1< 9n?fis f gure the absci®dsa scal e repfesents the
di aneter of. the pafticleso.229resspd in m crol®d- &0d the ordinpte scal e
represents the cunmul atiyve m§ ht ffaction, ex§6ess§g I n % undef si ze. The
reactive conpositien cofl% froH125 the mlling was i nmed| ately
injected as it was into<the0t¢mke W th a flow<ré‘15e correspond] ng

apprECiany to 1. 6“wotes—eof —|_U1IJ bet—ote—of |_c||] Hr—tire—smoke. The
treated snoke was next freed-fromdust on an el ectro-

10 This commercial sodium bicarbonate
. powder was milled :m an RIM 300-8 attrition mill
manufactured by STM s. n.c.. The operation of the mill was
controlled so as to obtain a reactive composition
exhibiting the particle size distribution shown in Figuré
15 2 and the following weight compos:.tnon-
NaHCO, : > 99 %
Na,COo, : < 1 % :
. Figure 2 reproduces the cumulative
particle size distribution of the reactive composition
20 collected from the mill. In this figure the abscissa
scale represents the diameter of the particles, expressed"
in microns, and the ordinate scale represents the
cumulative weight fraction, expressed in % undersize.
' '~ The reactive composition collected from
25 the milling was immediately injected as it was into the
"smoke, with a flow rate corresponding appreciably to
1.6 moles of NaHCO, per mole of (HC1+80,) in the smoke.
The treated smoke was next freed from dust on an electro-
static filter. _
30 The composition of the smoke after the
'  purification and dust removal treatment was analysed:
HCl : 200 mg/Sm’ '
80, : 10 mg/Sm’
Example 2. :
35 ' The test of Example 1 was repeated with
a smoke exhibiting the following characteristics om
leaving the incineration furnace : |



static filter. 30 - , The conposition of the snoke after the
purification and dust -renoval treatnment was analysed: HC1 : 200 [err] [err]

10 [err] Exanple 2. 35 The test of Exanple 1 was
repeated with a snoke exhi biting the foldgwi ng characteristics on |eaving
the incineration furnace : - - 10 - Weight conposition [err] : HCL : 647

[err] : 100 Tenper grure - T67C. 5 FTowrate } 36000 [err]

The same commerci al] sodi umwﬁl’-@'éttbé‘ﬁa‘i’esﬁr&ﬂoeér (ng/fw’ )Exanpl e 1 jas enpl oyed.

However, the powdefd mlling condltlonsl\A/ere4'MDd|f|ed SO0 as to pbtain a

reactive conpositi¢n-exhibiting the a._g ye particle 10 s} ze

di stri-buti on shownlin Fi%ﬂe 3 (t he 3C| S and ordi nate scal ps are

identical with thoge I1n Figure and the 1ol wel ght conposition :
TOUTe ALLgada LS. oTL pylge ver ont conp

[err] ¥EPefr] .
1% 15 - The reactive, conpQsition cRlTected Tromthe mlling
was imTecT’laterinJected as i £+%¥s PﬁFotﬁgobPﬂ)E@ﬁht aflowrpte

correspondi ng apprecranly to 1.2 noles of [efrr] per nole of [err]) in the
snoke. The treated snoke was xt _freed from

i1t i 20
filter tissues. The conpositi o?a?ﬁecgﬁ‘ﬂﬁﬁcggfe?@jh‘gnpull’??ezr'%%?égﬁ and
dust renpval powsetmese i Exangle dd watClemployledr.r Hojevek, the powden |

milling conditions were modified so as to obtain a
reactive composition exhibiting the cumulative particle

10 size di'stribution shown in Figure 3 (the abscissa and
ordinate scales are identical with those in Figure 2) and
the following weight composition :

. NaHCO, ' : > 99 %
Na,CO, | t <1% N
15 _ The reactive composition collected from

the milling was immediately injected as it was into the
smoke, at a flow rate corresponding appreciably to
1.2 moles of Na.HC:()3 per mole of HCl+S0,) in the smoke. The
i treated smoke was next freed froin dust on a filter with
20 filter tissues.
. The composition of the smoke after the
purification and dust removal treatment was analysed :
HC1 : 5 mg/Sm®

80, : <10 ﬁg/Sm’




v

[err] CLAIMS 1. Pul verul ent, solid, reacﬂl"fuﬁmgml mlﬂml '

the purifi cation of a-gas containing hydrogen chI ori | ve :

~conposition including nore 5 than 98 % by’ wei ght of sodi ut bf ca? bonat e
and | ess thaw°2 9%/@393/3&5 ght of sodi um_.nmgrocar bonat e angcdyiEpisl/iond 1%
particle size distribution defined by a nean particle d| aneter smaller than
0. 050 mMm and a particle size slope IommmMin S. 10

React i ve cor‘rHoleon accordlll;llg;lver ?% ‘stsﬁg{%(’; %&E&@Q %gm%g %Q& wei ght

content of sddi um bi carbonate TS

sodi um nonoc&eongbe | pua:tﬂ-fmtlpr% afhe aregasparcondiad Mrpgemt nost
equal to 0. OéﬂlgghﬂgjtéﬁépﬂaiacE%a%i:vé“é&hﬁﬂé&%&éﬁ 8hcIRAin§dtdrd O 3.
Reactive conposition according to Claim2, characterized in

t hat the5wei §henc§% &ntbibfw%’cﬁ#’ﬂ RHi E‘A¢b‘6ﬂa¥’é°?§bf’?8ﬁﬁ99ﬂf’o 1ggeg than e
wei ght cont ept %0fbys ORlé U§h HDBEC WAl ndrfoddxbibrtatie t nd xhibetiRgn a20

particle dlarre r, Ls fromO0..01 030 and.the particle_si | ope is
P 5 to s ParEicad (LRI CaliReiBudaO) ATRANG BE BOhoch pRrEi ol
characteri zedlameu:leart shiaé.lmarthaar 0i. 058 cmamekca partiche) size Bdo@eOBO mm
and the parthgle. sigg,slsope is 25 from1l.25 to 2.50. 5.

- Reactive conposition accor di ng to Caim4, characterized in that it -
consi st 300f Barticles of whi Beagtiveasompositipn sicgordiage te Glatm or

equal to or imléﬁrééwhﬁaé%imﬂm Oniha\hwsmgﬁt Asticedt %Py sv@iialt 30

have a di anet er Iler than 0.0
according to EEFEF pafe cisoah bf??'ﬁ& e EFumhihe | veightt 9t @te
di stributi onssidwm mdrdddgithornhte’.is at most 1 %?eachevmeannparttlcae _

20001119 LOFEhRRFEES 1o See BFRCHEEATC L IS A oudB BB Ek a2t
React i v@5conpdget Bdepacder @itngposs @aiach o Sharacterized in that it
consists of pgarticles of  peactive composition according to Claim
2, characterized in that the weight content of:sodium
bicarbonate is from 99 to 99.9 %, the weight content of
sodium monocarbonate is from 0.1 to 1 %, the mean
20 particle diameter is from 0.010 to 0.030 mm and the
particle size slope is from 1 to 3.
4. Reactive composition according to Claim
'3, characterized in that the mean particle diameter is
from 0.020 to 0.030 mm and the particle size slope is
25 from 1.25 to 2.50.
5. : Reaétive composition according to Claim -
4, characterized in that it consists of particles of
which at least 90 % by weight have a diameter equal to or
smaller than 0.055 mm and of which at most 10 % by weight
30 have a diameter smaller than 0.006 mm.
6. . Reactive composition according to Claim
4 or 5, exhibiting the cumulative particle size
distribution shown in Figure 2.
7. - Reactive composition according to Claim
35 3, characterized in that the méan particle diameter is
" from 0.010 to 0.020 mm and the particle_size slope is
from 1 to 3. : _
8; : Reactive composition according to Claim
7, characterlzed in that it consists of particles of'
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- 12°- which aH—eaW wei ght have a di arreterThls% to or smaller
t han 0. 035 mm mmm‘ﬁ[“ st 10 % by ‘wei ght haVgygsy erdl | er
t han 0. 005 nm ag ‘“ m eactive conposition a ai m 5
7 or 8, exhibiting the pdrti*cl & size distgpbution sho :

Reactive conposition according to any one of Clainms 1 to 9, which are
obt ai ned by mhhhaa atpwas{: 0i € by Neéigies Haafeeat diame8ed byunki gbtobf

di 10 hi th %
monocar bonat o SRALAARCELERN b?ésgmpaﬁ{i‘.ﬁ i e e
| east 85 % by heweght dﬁ.anesep'alstmdlm Kian & .0i0&memer snal [ er than 0.500 mm
and that at mogt 25 % Dby wei ghgeghbelbd %@agbskeionﬁ%scar&iﬁg%src

smal l er than 07040 nm 11. I on- accor
Clai m 10, Ehar AcPer Szeedbibifing Heho prrericle pize Alptribution; aleown
di stribution syghriBake BEr 100 wei ght un| ts of par- tlcl es, 85 units have
a dianeter smaller than 0.250 nm to 3 have a
di aneter smal #8r than 0.125 nnFeFFBﬁ\vgocPﬂpgﬁlﬁﬁ??saﬁ%‘aE ’an%'hﬁ?re?"éY :
smal | er than Oof@0 ofm Glulimiever tohan Zﬂamutaréambtaiﬂedrrbyelmﬂrmlﬂgerat han
- 0.045 mm 12. Sk c | |

or il, char act%?l %86 ?’ Fﬁa?ﬁ?‘%h&%sv&%%l nc gg g%?e‘gg%étgb%/ébé&%l\el ght of
sodi um bi &@r bohdcarhauase nand 11%¥)y mfghtz ok dwli weisbtocafbosedium]3,

Reactive conpogbhbolrpeaate NGrdd WHiORe @kntbabR® & [ Pakbidiy (difze
purification of a residual 30 snoke fromthe incineration Qf househpl d

waste. 14,  distributppg.such fhafeal,liepsta 8%t oPYavwerght fniihai ﬁg
h_yd[1 ogen chl or%:dséu_ameerﬁaﬂg hOdWemehe& aﬂagleretnaﬂpmssm?; cmnlin@caowlance
W t any one o al 0] i S troguce | nt.o, t nokKe

t enperat ure of a§5m°sg§§%tg‘ [bé’r M ‘Fﬁ ’s%l&aﬁ'%"#;?& TI‘BT e%t%ha’{‘%t%rdust

-renoval . .15 smaller than 0.040 mm.

11. Reactive compeosition according to Claim
10, character1zed in that the powder exhibits a particle
size distribution such that, per 100 weight units of par- -
ticles, 85 units have a diameter smaller than 0.250 mm,
20 from 50 to 70 units have a diameter smaller than
0.125 mm, from 30 to 50 uniﬁs_have a diameter smaller
than 0.090 mm and fewer than 25 units have a diameter
smaller than 0.045 mm. )
12. Reactive.composition according to Claim
25 © 10 or 11, characterized in that the powder includes at
least 99 % by weight of sodium bicarbonate and at most 1
% by weight of sodium monocarbonate.
13. " Reactive cdmposition according to any
one of Claims 1 to 12, for the purification of a residual
30 smoke from the incineration of household waste.
14. - 'Process for the purification of a smoke
containing hydrogen chloride, according to which a
reactive composition in accordance with any one of Claims
1 to 13 is introduced into the smbke at a temperature of
35 125 to 600°C and the smoke is next subjected to a dust
removal. -
15. .. Process according to Claim 14,
characterized in that the dust removal includes an
electrostatic separation and in that the reactive



15. ° Process according to Caim 14, characterized in that

vt "M cccroscere severgyon, S i

i ntroduced into Thé sffoké conforms to anysone of Cains 4 to 6. 16.
Process according to Caim13, characterized in that the dust renoval -
I ncludes a 5 coﬁpdm:t'aidmnwhhchugb dnftricdaiceld dnte alte i smdlkeitconfermeacti ve

conposition | nt ' nyo.fhg snoke conforns to any one of
W0 o 2o 81 S U EEME NE OB TE

Clainms 7 to r OCess accordlng to any one of C ains 14
to 16, charack®rized in that the Bwocesempegording tiee Claim dduke is

performed norehdadedr S£6@N0en af El%tt h@n@nda@étt F@eﬂ\a&épdugﬁépaueé the

reactive conposition,into the rocess accordi.ng
to dai ma7, Thrzatien zéﬂ“’i‘%‘q%’hata tﬁélFFFre Gieeye elaé’p?seé'nbef'&é@n e 15
end of the lrﬁémlui;xte otomposieioravhivh denimtiricdnaedtittidietisendmoleend t he

dust removal oRefALLONd Saldy Ohé St E1E1RECPNES oL € ]
17. Process according to any one of Claims
14 to 16 characterized in that the dust removal from the
10 smoke is performed more than 2 seconds after the end of
the introduétion of the reactive composition into the
smoke. _ .
18. ' Process according to Claim 17,
characterized in that the time which elapses between the
15 end of the introduction of the reactive composition into
' the smoke and the dust removal operation is from 2.5 to
6 seconds. |
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