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t ratus The present inventio g t
aﬁ%gggg?gﬁagg treati ng gaseous efflugﬁizkg 83§/850198
contact with a Ilquid. I'n a sem conductor production

l'i ne, _.vacuum punps are oftef connected to deposition

or etching faaecvssef@hiieht Uueahyepbagpparatwhich the
manuf acturing process is inplenented, rel ease toxic

and corrosive gases such as HF, F2, HC, Cl2, NH3,

etc. ThESe PFESERtaridEyHIGH to} 288 vEoand tawpatares for
rersetphgbyeseol:s thel1dentgnnbyaRdneqngt ek an 19&%)1%19
effluent treatment and destruction circuits, pro

which are difficult to solve, particularly concerning

t he chohce ofembtendatsort @rbeluldﬁﬂfd)n |I111ﬁé$jeﬁrafc@r1{ﬁrf e@hmps
t hgs i SsSui n romthese .machines
FPe LR (et died (8 RN o Ot RERRRn ot core

at the source

pelRgch tdugln@cpbgaey tm Iwéme:h mmmm whi-shess
can bepisstatbed @en%gs'ey nder ahfe. gse SilL oY ?4@%/ O%Luch

et chi ng reactors of he circuits, ICU

et hefdr o%cce|q1|2ng¥%f e V\/nTh@SGr (ﬂﬂe@sac@@edlfmgahly

tc@:ﬁﬂ‘&sm& rent das e Sfet &ﬁ&%evw“;b%@bléﬂg Mgy AcRAr Qiélglgn
n asgegt of .the i nventi on, re is provided

app r abQUSFERCER8RL i rigf gaddus gﬁEﬂHﬁﬁFs b?re%%M?%Et and
NaﬂtnmdUumncblthaiastemﬁbﬁ;dmsthﬁichtd¥§¢?i§§§cu@t to
L) c chanber or [ i_qui d
T U A BRRE b $HE vihenaot Batgrtare
@ﬁa#@eﬂsﬁﬂnpr|5|ng means for introducing a gas to be
treated and neans for renoving the waste gases after
treatnment by contact with the liquid, gas/liquid
cont adtli R aﬁ?fﬁﬁeﬁﬁuﬁh¢r@ﬁ$@®r@ﬁeﬁlumdsa6huaf1@@@1ng
gasui thesde mddiividh SR de AR AN | $1A% 2D 0Peni NQ .

hei r
out&et ngQEKE vacuum pump, it is necessary to have

compact apparatus which can be installed directly under
the deposition and/or etching reactors of the circuits,
and particularly under the drop ceilings'of'the white
rooms according to the current design of these white

rooms.

According to an aspect of the invention, there is
provided an apparatus for. treating gaseous effluents by

contact with a liquid, <characterized in that it ceomprises:

- . a gas/liquid contact chamber Ffor receiving a
liquid in its lower part, surmounted by a gas overhead,
said chamber comprising means for introducing a gas to
be treated and means for removing the waste gases after
treatment by contact with the liguid,

- gas/liquid contacting means

for ensuring improved contact of the gas with the
liquid, said means comprising an opening in their upper
part, for drawing out the gas from the gas overhead
above the liquid,



part,. for drawing out the gas fromthe gas overhead

above the |iquid, W2005/094973 - 2 -

PCT/ FR2005/ 050198 preferably, neans for neasuring the
pHIBROPREOPAJABI. There may aptd onal |y bRCTERRS0697050198
changi ng and/or controlling the pH of the'liquid.
Preferably, the apparatus of the invention further

'CORPI i SpBe fPERAIS] ¥ 0Mme AT Ao Lhe i Quicdeab e £ o
predefi ned peri o%. Al 'so pref gﬂr g%?;,lhi%t ltggn%%{i 3fsthe liquid.
dem stjy?% means for  trapping the liquid droplets in - o
the wast®e" gdi®s ORfi<U¥idriged Psainkamanstdei nghanging - and/or
connecoetitg the grealts hr 1ik@aRvi ng the gas to be

treated. The gas/liquid contact chanber preferably

. conpri ' t nd can_.t herehy, for,

exa |2%Seb§§%%g'i ﬁ%#é‘?‘ﬁ%‘f‘s aof ‘U_Ee 1¥1ventlon further
P 55 peieabdpefiorchamevingar itius ekXegpiaryafter a
emredlaeiMes ya-iRkeesi ble: If no negative pressure is
useful or necessary for the device placed upstream of

the apparatus of the invention, the neans for

i nt rodédisng ftefegamdbyo, bet toRpLedear A1dhagethd Nblifis for
lE%‘legﬁét Qf th Iqqaslél qal d .contagt chanber,” in
order-toYinject theifsd i NTGPLRES | A§ui FRthervwapee gases
apparheugeds EaidpeeanisobeifhesooRansed % the means for

| AEROEUSE NELLEDN as-.tn.b ated are preferably

pl aced, %\II th rgggeg? tB% ?ﬁég‘gSén i quid contacting

means, so that when the gas to be treated is injected
~into theeliqubd/1tbeigas bubbl cre ass into_the
field of act ?on _oflaggi d cont ac%?tng ngia]%s. €L prgferably
ST Y at PREIPES S e, WA bk exangl e, calet whemweby)  for
repermaiel, -150 Onad®aln 0eHee forh WEelllp a1 LeSens s C 0

tHe uj{pment pl aced upstream itaisp par e]f er e (%{oét%pee‘
inject the dgases to be treated directly

Various exemplary embodiments are possible:

- If no negative pressure is useful or necessary for
. the device placed upstream of the apparatus of the

invention, the means for introducing the gas to be
- treated are placed in the lower part of the gas/liquid
contact chamber, in order to inject the gas into the
- liguid when the apparatus is in operation. These means
for introducing the gas to be treated are preferably:
placed,. with vzrespect to the gas/liquid contacting
means, so that when the gas to be treated is injected
into the liquid, the gas bubbles created pass into the
field of action of said contacting means.

- - If a slight  negative préssure, for example,
between -10 mbar and -500. mbar gauge, is useful or
necessary for the equipment placed upstream, it 1is
preferable to inject the gases to be treated directly
into the gas overhead of said apparatus, to take
advantage of the natural suction capacity, creéted by



into the gas overhead of said apparatus, to take

advant age of the natural suction capacity, created by
WP0D09Hoa9ys73 3 PCT/ FR2005/ 850198 t he Bem/FREZ00S/050198
contacting_ means, particularly in the case, for

exaie| %as‘}'fllﬁutl@l |8%§Qé£&ngurr%é}%]e 'cg.ﬁearrly in the

ne ative pressure 1S requir U stream

Fitrent O* feSFamdeRp| @f %eﬁ“&?\‘?eb?f"’ @@ala‘lhdtur]%l)enbar or
am’fe Iﬂt@n&u\_ﬁ;ﬁe&f azmgmgl@é phessakkds,s £@&u§%éap'b§, the

e reactl on, %g uct.s produced upstream of
ap asf AT AAIHPECRbr cdf¥be SFIRBYE A n ﬁtt’%?{}bbeﬁo and
i NS0 Ik, Wi sai nbeet dntesive stpbhEty bE tHe0 solids,

nmer sibl unp,_ ount ed on the sane shaf
as t e tu%%ﬁﬁﬁ% 8Eby%zgpseco %Cu%u%l}rer YR8 G Lﬁﬁ‘f&uced
j WA FEREY ofi tithe eppardine, deni tejedtonr diamg Heo placed in
pefRnamdal erhadi yent | ofhigeln#QcY@QP 919&/ e sugl) lied in

gas/l iquid contacting nmeans co I se an
rfﬁﬂ%edh}fn EhéY “%ﬁﬁsn“ﬂtﬁliﬁnghéHOl@’ﬂ'eﬁ! t|0(15'n the same

t bha&l&p&fﬁittﬁe sairBiupperoPapd aoMdsHd9suBe PREBE BRI pump

cgp&gcted to sugtlon nmeans for .drawi ng off the gas

overhedd*FER3TEY EBEPe tife tirhdng SRy st
reinjecting, it |ntotheI|qU|d For exanple t he
t onsi s tar t.ur bi ne"
Cype REVVETFRR £8Y, 8 LS ePenPiAll nevheStinnla of ehe
(HBoeRtive, vbrﬁt |9§?@|/ ]glwixdtoonhachlng meagEnnestedise an
shgbdr drpyen Ry a MREOFsag! ufﬁe?% afi’q{]‘fansziuﬁlPﬁe the

creates a negative pressure I n | i ne
tWPTPIPR ebnhidet apramies, t spbidnePpeeyipert scomprising

dasi Qﬁ@ﬂlh?l FoatiRitled NeoYRRRT ich GBI NS 9as %‘{1 off

Eg?ovethe uid via_its hollow shaft, for exa
g H¥ op¥RTRGEh dReahsser absve, thed tléqphfiecﬁndhefor
sanien jgasend, Nt t hentbquitBeVi Qﬂ;l&&d holdgw tdhlhiee 8t the
CQ)% hoclrtllqlw shaft end. Accordi ng vari ant of 3

ITRET o (IFES dB3Y cE°REYSte §eat 67055’?’%3’{ al ‘?V’?Je%%/cl eype
ldﬁisflg&sedlm,orby its rotation in the liquid (about the

vertical shaft to which it is connected, shaft driven
by a motor actuated by any means) creates a negative
pressure in the line to which the turbine is connected.
This ™“turbine” device is designed to draw out the gases
from the gas overhead above the liquid via its hollow
shaft, for example using an opening in the upper part,
and to inject the same gases into the liquid wvia the
hollow turbine at the hollow shaft end.

According: to a variant of the invention, this
device may serve to partially recycle the gases before
discharge, in order to scrub these gases several times
in the liquid. :

Preferably, the gas/liquid contacting means
consist of a turbine immersed, in operation, in the

ligquid and rotating about a vertical axis. This
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di scharge, in order to scrub these gases several tines
inthe liquid. Preferably, the gas/liquid contacting
means consist of a turbine inmersed, in operation, in

t W@20bkqdiod 9gad rotating abhout a verticape)Xi®z0dd 50198
V@2005/894973 - 4 - PCT/ FR2005/ 050198 vert(%éﬁ ax{s

may, for_exanple, be off-centered in the gas/liquid
cHﬁFE&Fa&héﬁ%é%Tmﬁhe s/ ErR He coRabfifngeme 84S the

coasi/stquiar cohraxanphambet.a surface turbine (which
draws the liquid fromthe bottom of the chanber into

contact with the gases at the surface) or a turbine
| ocat e@hdeemsd M itcha d | cqut de € iy c medhawsmd e coasestat for

F@ﬁaagiéaceafto 'thf%?eltr*% 191%_0 g)vg%féﬂ qafga,s 19.The uig

invention wll ers 0 rom
f BFPBwithy nomt tamt ofg té@nghamlye@m;@mcnm@tmt with the

CREEBCLEOR N thAMR )i Qi es M\@fﬁbnéhwca%aua%el; % the
fneral vi ew of the apparatus of 15 the invention, -
=

yaredo (whilshn diginsc té}eos%a%ee%t%nshevﬁ@wfépe fiee inject

aﬁnamaiﬂsOlﬂhélquﬁla [n its atnospheric version,
that is, with injection of the gas to be treated into

the liquid, 20 - Figure 3, a graphic representation of
t he ch@iﬁ@vgu¢ﬂbanvchbbcbeyb@$t&ﬁﬂunﬁéxmtmﬁdtEEOm the

ti re, .
I T
r%@%ﬁﬂ@@ﬁ%?ﬁmeﬁhoﬁh%ff%QEEGQSWH1th$h@@ of gas to be

treat ed, rFidhgdire, S, ageﬁéﬁﬁ'@ ardewenedidirnt d%‘jnai@@us of
Vent| on as ShOV\m in I gure 2 Cor‘r'prl Si ng a tional

s TET 1P easing the gas/liquid m xing,

- Figure 2, a schematic cross-sectional view of
the apparatus in Figure 1 in itg atmospheric version,
that is, with injection of the gas to be treated into
the liquid,

- Figure 3, a graphic repregsentation of the
turbine suction capacity as a function of the motor
rotation fregquency,

- Figure 4, a graphic repregsentation of the CO,
gas destruction/conversion rates as a function of the
flow rate of gas to be treated,

- Figure 5, an exemplary embodiment of the
invention as shown in Figure 2, comprising additiocnal
means for increasing the gas/liquid mixing,

- Figures 6éa and b show another exemplary
embodiment of Figure 2 with subatmospheric injection of
the gas into the gas overhead located above the ligquid,

- Figure 7 shows a variant of Figure 2 comprising
two stages for dispersion of the gas to be treated in
the liquid,

- Figure 8 shows another variant of Figure 2
comprising three stages for dispersing the gas to be

treated in the liquid.
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- Figures 6a and b show anot her exenplary 30 _
enbodi nent of Figure 2 with subatnospheric injection
of the gas into the gas overhead | ocated above the

| wei2iods /0okiogdre 7 shows a vayiant of Flg@f/eF122005/050198
conprising two stages for dispersion of the gas to be

treated in the liquid, 35 - Figure 8 shows another
var i ant B6f aprpﬁﬁl%u? SEGHBr 181 g FeHice Ist3ijes? frll now be
ddepetsiad . thralgaapparaeust eeapegjseg .the |iquid.

V@2005/09497 . 5.- CT/ FR2005/ 050198 The par
shown n B gzrlelgui n§ 5t cIQ'I ﬁ: et dejscr cPrel%T‘]%ablY

appaeatf.edcooppdi ses: atgashiisgui dyddmdacitcadhandierpel, ofbut
pé%ﬁ?bﬁ@byw1@ﬂ7ﬂﬂéaéﬁyég¥j&glfghe&ﬁﬁéefggh'gnéé?QOSLOn—

with antiVvortex
f F@ﬁﬂatear-r QSIFo@rleé@rfglbéﬁt l@@txpﬁ@ﬂé’leaméstarﬁ@&pdwéie\he for

makembak, | bkeyviar @K@HPL&@ 8ol y¥ipyloghionide or
polypropylen qui d contactor consisting of a

not or - adrg?r%zlﬁ@tl%%m ‘F‘El?'ﬁ‘?‘ﬁ’éora FPF B9 SPAf tO% ahd motor-
hétiown Itoid@desutbithe gas helbewt reatRd is éall‘ﬂdieQicﬁldlow

e viia | Iet orifice 1 |rectl |nt
MQS% l7 fIElt%o E{étsne Y oVEFR g%cg 580\3/8 %ﬂ%@er yia
sbh@ @aéét ogifieet ilGaldinder lgf 1o sahe dillquetier cas into

j cad® dHisial g e J.i.qui m
:%gebgat@onm o%rﬁl%fhe@(le I charrb%el:rr§g lﬂrcﬁﬂbaq |%r%rc§4\ﬁ”%g ?%Eég
heFogeFRt t Fube ﬂmath@ea@W@nﬁipm@@ayzﬁﬁit@ﬁcéurhene may

tseatnepkl BEA| cheanyng The bhades #.eh the b%&%b&ﬁc%f%he

c ncedtothe verti cal hoIIowshaft whi

?%3 Tt o BCEERY) nbTRFOYORInoFEe 9 Qﬁ‘ﬁgf@ellﬁYFl @dr e The

BHréarme20 ddrtrid | &ng ﬂhﬁuﬂH @%dﬂf?é&ﬁﬁéﬂ@nbfflclency
ti equir e y the injection

mS%%r b(()'Llr&n a$ 7r %lf cggl%tl %ﬁﬁe r2aci o 1-ILI?'ﬁ’Cettedl4)to the

preaf ek el WCb%/lcaﬂ 'serftocomirioth exktprroporte ¢hi ng punp,

- a pH meter (or more: 9 and 10 in Figure 1) for
controlliing the pH of the treatment solution, as
required, either by the injection of water (inlet 13},
caustic soda or acid {inlet 14) preferably by a
servocontrolled proportioning pump,

- a valve for draining the treatment effluent (not
shown, Figure 1), to a storage unit or the settling and
neutralization station,

- a gas outlet in the gas overhead for removing the
treated gas to the conventional (adsorption) discharge
and final treatment circuits,

- a demister to trap the water droplets in
suspension in the gas Jjust before discharge into the
conventiocnal circuit for treating the usual acidic

gaseous effluents (CO,, etc.).

Figure 2 shows a cross-section of the device in

Figure 1.
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a valve for draining the treatment effluent (not 25
shown, Figure 1), to a storage unit or the settling
and neutralization station, a gas outlet in the gas

0%"2*6%%90“9‘%97?“"“ ng the treated gas tdﬁ’?'fh?ﬁzzoos/osows

conventional (adsorption) dlscharge
treatnent circuits, 30 - a dem ster to trap the water

dr opl effe WasdddsBrst oPnTRethechpEbstisi Obefigr £111ed with
divsghar g@ g ntxr they, @@Haenb;??@abr%&@u|1t1qfuqrd tcfe%aitl*e!?:g to
t he _usu ﬂgldlc éggseous e Iug & , etc 140 "
Frglre ! shons "3 FOP0Ls-BEE % BFLPHe t&au%w on ©
Fther eutbivie20Q5,094073in bhe BEF/ BR2RABAA5QLIB althe the

gas/ u n t chanmber 101 is filled with water
1%3 %g %%yggt%gg appropriate liquid desired) to a
l evel 139 without m xing, below the suction 140 of

the tURDLRR.106, 107 i idiednsoVeRDestl 4Laa00un 4ho 0

5 1liquid | evel 7139. A beari g traver se
veFft | EHaPingoeNdbf CORBEEEES] ﬁé’aﬁBeccﬁﬁ?éét@Beﬁé 105,

t bergear coheetarddibit sREVeStheyt maREddnt NEor @4RN Yeurbine

ment_to the t in 0 107 via a notched belt 104,
7o Bk AundBCH6S HPEEot 1R otk d SondERE et 103
192redbey gasutvedheothr et edotsri hpected at 117 via the
line 116 into the | ower part 115 of the
par al | el epi ped- 15 shaped chanber 101 (for the
at nosphee | §agarticarite ofreqdeedcigbbaviectase aaslent erianghe

ailﬂé511@tQHEBetEQaﬂgﬁérlg£rt'§1Bnh&0%%%'ﬁgf%ffgﬁeplped—
field of action of the turbhine 107

SPRRA sERATPRY d@Rerdicss Hie %lftfl%%ré}il%l@raﬁg#éatapéa the
ofctlisb@as, bynéi ges déﬁ@@f&hgnatzQ15nt1@tbh(th|e| GHaehpE38.101
Tﬂg gg§eg tgrl%E%at ﬂ&toksa%EE%% %ﬁ¥e{ﬁ2 turbine
107, of which the strong stirring generates an
effective transfer area of the gas by fine dispersion

into the liguid 138.

The gas after treatment (that 1is after several
circulations in the water in the atmospheric variant of
the scrubber, passage into the gas overhead, suction
from the gas overhead and reinjection into the bottom
of the bath by the turbine 107), is removed wvia the
opening 112, the line 118, the passage on a demister
119 to remove the excess moisture, followed by passage
into the cavity 121 and escape via the orifice 120 (to
dry treatment oxr directly to the atmosphere, as
required) . The cavity 121 comprises a discharge system
122 and the valve 125 of the trapped liquid which flows
to the gravity drain line 126. A line 123 is connected
to the same drain 126 wvia the valve 124. This circuit
permits the removal from the branch 143 of the surplus
liquid flowing from 121 via 124 and 123 necessary for
stabilization in the liquid composition and the removal

of excess suspended matter.
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circulations in the water in the atnospheric vari ant
of the scrubber, passage into the gas overhead,
suction 25 fromthe gas overhead and reinjection into

t k@2P0kYeBu ek the bath by the turbine 1@8&/1&';&2‘*"005/050198
renoved via the opening 112, the line 118,

passage on a demi ster 119 to renove the excess
noi sture, followed by passage into the cavity 121 and
escapeavi prebeuveel f ise@sb20 (e 3Q<dr )pltafc%ﬂ meit Oofthe gas

di.rec the at nospher.e, uir Th avj t
157EEbRER 240" BRREFGE SR A SIOR R ARPRE el iduid
12B6dotot heotidappedplreqaidenhi ch flows to the gravity
drain line 126. Aline 123 is connected to the sane
drain 126 via the valve 124. This circuit 35 pernits

t he reRB¥anieedm WRESHr anich 1YW @ftede sbirpldd Migui dwo

f bewhpgekt 0pR2 1y i e 1%4&%@12\311@6%%%&%%0r<make up of
StabI|IZ i,on . in the |liquid conposition and

r 8RBvaRd bfiaBkdedY ¥asFEnGEd fﬁﬁ@%’e@“\%ﬁd&%@?’? vagve
-1E’E’F/£R20@51/e050119ﬁ wmressmneweensﬁy 1L4ﬁe|c9c1|ainaced 136
S erh 141 t r.t press ve
REL PR qir e 3 EB7SUSd ¥ar prECEUHE: 8 patont 384 tbper
mbeerlng oﬁjebeeduabln808haéttmn branches. the val ve
134 and the line 135 (make-up of drained |iquid by
water or fresh product) and the valve 132 and the
| i ne 1Bae Pﬁﬁrégﬂa@nb?f | RRecEYehert deseridedf tiey Figures 1

pasgagei & heRyphiA33 Kéubyi cation of the upper bearing
of the turbine shaft). The operation of the system

described in Figures 1 and 2 is explained below 15
The chaimerhbimbeed finiltlkedvatefh i saequi ppedestipp®d with a

SUELACE, o6 L I SLLLE LIRS MR SERNRL 8o s pegaace
tthiee gas/liquid transfer area to accelerate the
absorption of the corrosive gases 1in the treatment
solution. To improve these exchanges, the treated gas
is directly injected under the stirring turbine (in the
specific case of the atmospheric wvariant of the
scrubber). In the case in which a surface turbine is
used, according to a variant of the invention, better
stirring is obtained by drawing the water from the
bottom using a vertical tube (or by adopting a solution
described in Figure 5). The treated gas is removed to
the -central treatment circuit, in the case of
semiconductor production, via a hydraulic wvalve and a

demisgter.

Depending on the pollutants to be removed, the pH
of the treatment solution can be adjusted by adding
basic product or only water, servocontrolled by the pH
control. It should be observed that for an alkaline gas
like NH;, the injection of caustic soda is useless, and
the pH control can be used to inject water. The

drainage of the treatment solution is preferably
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absorption of the corrosive gases in the treatnent 20
solution. To inprove these exchanges, the treated gas
is directly injected under the stirring turbine (in

@2 09RG@ioliog scase of the at 'ﬁsﬁhe” C Vapbaptr9hok iPs0198
scrubber) In the case in whi a surface turbine Is

used, according to a variant of the invention, better

2E°BETPILRE | 5Bt aitied TAE dREh P Watad f righ t heevel

bebhemousi Ngha V@én@alsotlwaeo(nor iby eseptéddedther to a
[ [ The treated gas is

sol ution descr din Flguri.S%
r EFBVEESt 81 hgrcgﬁtFaPeP Eaf rEREIEPY EGPFIOPh the case
of sen1conductor production, via a hydraulic valve

and a er. i.hg_oen e tants to be.
renoveé Pﬁ gFVQ%E %eatﬁgnﬁﬁ%%lgglon ¢an be dsFibea
adPaseed m?nﬁéénngcabasb@ pradect ior patyigater, of: the

S%\_Agsea&&egzl edt byuélheaﬁHa%@a%r&tholbeééuégoykd s%%ves to
observed that for an al kaline gas _|

i hf&eti orF ot dtEerentonalistase efsléndaﬁwdort H@S&ﬁr while

coatisohgcanvbeyused 110 gridjsetiraWairep iH“thé“éhdﬁﬂE%(ﬁthat
the treat ment solu lon i.S referabI%hVWZOOSI 94973 -

LR T/ FRI0S 080168 S CERANTTed Bot WGy G FonpEol the
aﬁdcuhm | evehps contnglal Tk spent sbkut i ontilstr enmfed the

' t
R R & o T
descri bed above mention can be made in particul ar

of : thehevghati bbh}éuﬁa{gt%ﬁhfee APRAr Al US, NREAUSE: idroved
serves to. treat very f erent Follutant fluids or

gbSesPewntPE  EFRRTNg % veti'cf/ W esuradr p iGpmpact
theowdianper cahhatbd 0 d6vigadsi ng nongést UehaBcesddaratus

' h i nstall t th
otir ST R iet CBndactbr - HobGa7 1 bric GECHE rigooms-
chanbers. The power consunption for such a system has

ggovggﬁlgéréOBbgho%w gﬂ“%ﬁaﬁghé Eogh@agh%%i%%jé%pacity
o%n)a turbine of the invention as a function of the

motor rotation frequency. The treatment capacity of the
apparatus of the invention can thereby be easily
adjusted by increasing the rotation frequency of the
motor, since this capacity is multiplied by a factor of

about 6 for a frequency increase of about 2.5.

Figure 4 shows an example of a graphic
representation of the CO; gas treatment rate with water
as a function of the flow rate of gas to be treated for
an inlet concentration of 2500 ppm of CO, in the gas to
be treated and a suction flow rate of 300 liters per
minute thanks to the turbine. Thus, for a flow rate of
50 liters per minute, the destruction rate of carbon
dioxide obtained is 95%, dropping to 70% for a flow

rate of 200 liters per minute of gas to be treated.

In applications requiring higher destruction rates

(DRE), use can be made selectively of the multistage
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geonetry can be devised to nake this apparatus
install able under the drop ceiling of the white roons.
Figure 3 shows an exanple of the suction capacity 20

ofio30b4l/BbRg7af the invention as a functiop, 151{26(?@/050198
nmotor rotation frequency. Thé treat nent capaC|ty of

the  apparatus of the |nvent|on can thereby be easily
aBpGired KescRdbedsitng Phe (ko afHERiRRefREHEYODf alipaie in

nF&@&reSQnQ%ﬂdﬁﬁtdﬁﬂﬁ§”ﬂhb|§oﬁﬁéﬁ'th@@eb%t&ggwﬁéﬂé in
abgut 6 far a frequency increase of about 2.5.

F%éapﬁeﬁ hows®8fi Exanpl e of a graphic representation
of the 002 gas treatnent rate with water as a

functi the fl rat of to.bhe tre for 30
an |nlgpgg%nce§tra ﬁgn o] gﬁgﬁplﬁﬁgﬁO@OZO n t e ga&mwém
t gespeibedat ddh anBiguseact izon fm@hﬂnateinf 300skiibérs if

pﬁéceﬂbQH e thapks ta.thesturbiche. This, wid fl Wneace
rate. of liters per mnute, the destruct on rate o

caFbbAICRFYxi de oBR&i ned | $195GPYdr oppi HFWESESY f or dhe

f Howt r36t 1 ah P BEaRBOnt i t erstHer dslfnut@@f g dOiRe the

treated. In_ap glcatlon reqU|r|ng hg ﬁr destruct] on
AP ReTSFRER S hBE ABHOBE iRRdePeETACLI OBy of (e case in
nuhicist agpe W20051094%73ciofe - tRCTERE2GRL/MRLRLI98For this

descr (t t yr bi .Q ion_alaone i
gﬁ%#rm% c%ns%gfgjt%etggtwﬁe r%l B nog‘fl edels# ag‘gO %Eé}lg fhe
F'tlg{twe@e 6107 and FhiBhFiqgiends sﬂﬂ)v@ aeviedi bedati d;thteofgas

t&@tﬁa@t@@ tdrschiBethd N16hQURA 3  FRBKI BgttBnQQS%dailecmn

pecessary, to increase the gas/liquid contact

é?flEt%ﬁc}4én&nFﬁ@F€By“Pﬁ%téﬁg% twebine shaft 106. These
dests Udtipeaiir eshaert inatieicpf 1gascient erignddt hend 0 thereby

SHRRLE! <0l gl 08 VUL LG Bar LS ot 1 fhe oo
tthiss Qmaqhaﬂge aolioushag ¥ uwmy he prhei ded;toemlvesi nghe
:)ﬂ%ce&gaﬂégcpiiéqe Ha%&&ﬁﬁ’&“ % e)gheeq.%s to(?ri%nlt%\{:“?tlonqel %\%ereby
lengthening the residence time and increasing the gas-
ligquid exchange in the ressel. Obviously, to allow
gases to enter the mixing chamber, it may be possible
(not shown in the figure) either to connect the end 115
of the line 116 directly to the inlet of the housing
14C, ox, more simply, to provide one or more openings
in the housing. This wvariant of the invention with a
protective housing around the turbine and/or the system
of fins 141 forming a propeller which discharges the
mixture to the bottom of the xeceptacle, is obviously

applicable to the variants in Figures 6, 7 and 8 below.

The apparatus described in Figure 6 corresponds to
the case in which a slight negative pressure 1is
necegsary or preferable to improve the operation of the
gaseous effluent plasma destruction apparatus placed
upstream of the apparatus of the invention.
Furthermore, the suction serves to reduce the inline

pressure drop of the gas-scrubbing apparatus according
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outlet of the turbine 107, with the optional addition

15 of fins 141 integral with the turbine shaft 106.

These fins inprove the stirring in the liquid and
tﬂ@é@ﬁ%/OB@Wﬁ the material 6a”Sfer saiér fhd @ Afbo198
allowng the discharge of t m xture to the ot tom

of the receptacle (according to their orientation)

t her EB¢ 2GVEshdOReni iy HiHes rgk ‘HehcetPEnBagigd elements as
| BE6LASHAY thize asced iy £ Quedanegat nchbe dgesSeleference
CbV|ous£¥ to allow gases to enter the m Xxing

cHaNbE? ®it nmay be possible (not shown in the figure)
either to connect the end 115 of the line 116

dlreCt%ﬂ t8a£ Q%%%dQ%bd¥%rgﬁgl g?dlég Qe M sllght
sinmply ?o g&"6ne oF ot e en| iR the

h@@g@hgve T@FC§S\$alﬁ-”leamh€tJT the m\t@m |mtam:¢$1 ghe turbine.

PriRt ectdaes heusi pg af pudd heartélr%g%c%@@/ ognwe the gas
system of flns 141 form ng rope whi ¢

o‘P‘é%”ﬁ%‘?%‘és OFEYI % r éhteo Qﬂﬁéﬂﬁ?ﬁ t bfh dthe héurblne axis,
r Lo fed€d iﬁt@bﬂhéu$h&{u§3@ apal trabkadko othe heardaMise,
|n(£| 5res 12% ‘ng ow. ., The agg?ratu des ri bed

Fnd SRS e r Bl 18 e fad REPCISIEE
ndgatbpenpm@ssnrehestnnﬂns&s&nmfgr Pref eHabkeetp part of

t;wgsoa!e grugg@a &0 of the 35wagtg%e°gg ?ffl'/l“beimw]il%ch is

asma apparatus pla upstr eam of
d-‘gﬁi%aﬁf%ﬁ u§h@wnt héni fllenitieon 6b - FuFkher matex t Heaéudm@n the

M9S 0 redugppd he dgyl | @%am@ﬁ.%ss%ﬁ‘lﬁcﬁPP thﬁ [ with
I§%ﬁscrubblng appar at us, accor di ng 005/ 094973 -

5/D50FIFCED I IR eftion TR PERIC ©f | g@@e, for
téﬁ%r@ﬂrﬁ:‘ eywﬁafsc@ aikese oM amam@t@@edj NoThi gebesice,

th head
Aove® { REEPTRAP 16 RORT LITone. RRGaT VL PR e the

-wh’e:h theiootor otatresgbhd martdemiel ﬂ'ha%n@ﬂﬁfs etfcﬁibeency

pening In the't rblne axl s, 0]
I‘Elaq’im @V@Ff&etiﬁe éﬁ@ls tdtatt h&heyr biaa, be recycled several

times through the treatment liquid). To find the best

rﬁf"tt%j arg1nkestadd g the 9efe e 39!; e LRI, ﬁie%he

compromise, it suffices to perform a few tests with
pipes 701 of different diameters and to record the
destruction rates obtained. The bottom end 703 of the
tube 701 must be immersed in the liquid to permit this
pressure differential between the gas present in the
upper part of the pipe 701 and which is dischaxrged
toward the outlet, and the gas which constitutes the
gas overhead above the ligquid in contact with the gas

inlet in the treatment receptacle.

Figures 7 and 8 show variants of the embodiment in
Figure 2, corresponding to destruction rates (DRE)
higher than the one supplied by the apparatus in Figure
2.
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10 and then recirculated in the vessel and re-drawn
via the opening in the turbine axis, etc. Fbmever,
part of these gases escapes in the "water seal"” 701

V‘"Wo%o's?osll@%er shown in Figuyre 6b. Th'fc%@ﬁﬁﬁo&?@bsowe
has the shape of a pipe, for exanple cylindrical

with 15 dianeter d,_ placed inside the receptacle 702,
for &%leéwlleﬂdﬁ%l%dsd-n dhif JPsiwre o ¢arresponds

prc@ctﬂrcee casé bS Mty AegLel-es bRresauge0ds sbout 10

conpr e of the _d/D ratlo to obtaln good nmateri al
ggnégeFi@FTlélgﬁc§ Xand tRAEVRdT U drawi ng out all the

gases present in the 20 gas overhead (so that they can

be reC¥9b%$oSeyegﬁl wel | gess&}geg 9%?#@@1&r%aat t of, the

liquid best Icesto
pepparatast exf t eBes m“fiewtlpmpescmrkﬁlrcﬁr f tepemttages for

dﬁ@@ﬁ%%&%n%nd_:;atso £68CBEA e r LStk UEhEON Feli8Snt 1iquid.
obtalned bottom end 703 of the 25 tube 701 nust

beREmBR8ed 1) RS i ghittP t $hSer APE t RV§TrhpRdssapeve the

dififenenti ak hetaveen culte ggs thesafedthndte 1UBREH in a

ﬁrg of . thgcg ge 701 agd which is discharged toward
S9ERT B SCHRY FKRSgRS GRVEifCconstitutes the gas
over head above the liquid in contact wwth the gas 30

| nl et Fi 8
N et LB, Lagcbheat nenlc LEGeRl o] foq FLOUCES 2,874:81 fina
cottespendisrparde st rieTanipat @QHGQRE}Hgmtéd%reqmment

the one sypal igd byet f}ﬁ;c@ppggatws pBrEoWe 235 2entlt1ed
vw2005/094973 - 11 - PCT/ FR2005/ 050198 The Q§ag%§qﬁ
On”,

descFBed i MReRt ki FRE 0T e

apsftghtlﬂeg@tpagepressgve of about 10 to 50 mbar (1

to 5 x 103 pascal). 5 Figure 7 shows a subat nospheric
variant of the apparatus of the invention, conprising

t wo stﬁgesJﬁmnﬂxﬁiéwér$bngﬂgas hgdbe-tingateédri mthpeinates

LEEahment g BH@&Q blgh§u9@§Apig%gﬁt%ﬂdegtQﬁ&petggﬁlne and
over head é%ove h
connected to the drive shaft of the turbine. The

rotation of the drive shaft of the turbine causes the
rotation of the wvanes 715 of the submersible pump 714.
The liguid is sucked out via an opening 716 under the

pump 714.

According to a variant of the invention, the pump
can be placed outside the treatment vessel, that is,

not immersed.

A line, for example, cylindrical 717 surrounds the
hydroFinjector 710 at the outlet of the gas/liquid
mixture in order to limit the lateral expansion of the
outgoing jet of gas/liquid mixture. The liquid returns
by gravity to the 1ligquid bath, the part of gas
unreacted with the 1ligquid in the hydro-injector
returning to the gas overhead to be drawn out again at
the suction inlet 140 at the shaft of the turbine. The

dimensions of the line 717 must be limited in order to
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liquid, is drawn out by the treatnent liquid in a 10
hydro-injector type of device. In general, a person
skilled in the art will find all the necessary

[ ncerni ng the_egquyi pnent i
tﬁggggg(bgqggg Perry et al. g%tltled 15 "%f F§?§?$}b50198

Chem cal i neer's Handbook, 6th_Edition", .
pSPPFEGPang ©paBESSBre7. ATHR | 2E@i dtPedRierimi s2 higher

hmégethﬂhecﬁﬂsaﬁf@j natfesabbtiomM=d sUBNEs o bleaPunpr s x
ed uan ? apﬁ ne anq 20 connected to the_
véP%%%? o tHe BP5&2The rotation of the drive

shaft of the turbine causes the rotation of the vanes

715 of ,thq s blLe pu 7 T q
out vragaﬁ 03§%$%§$7§6 %ngfa %ﬁ%fge hPlA% Zbgzg% Q&§ 1ded
AEeor dhagtreabedaghans @SsuhegrﬁVQMttbﬁ ligreigunp can
be placed outside the treatnent vessel, that is, not

imersed. 30 A line, for exanple, cy lindrical 717

surrouﬁ%spfﬁé’loH%Yo Fhﬁeéﬂeplﬁlessfi tire Gutifetadsptask to
galsél icgtd dtomipd UkeebRear defiertde | lg@n*er‘a'lﬁy' aserd 7 for

f t. t e as/ ui d m_xt
REEPT4bra At ngoong ot By EOC T | BPA* DAt P!
paeacbioga3035smmpéacMeaemtﬂfﬂdmadhaumahmm dthepE =7) in

PYELOR | NLRG! OGadell NG Juddis.gas gverhead 14 i ag

drawn out ag a e suction inlet 140 at th
o@r¢‘?ﬁe01ﬂ%r¥%r néﬂeaﬂfﬁe agenapedobdedf fidre measuringmushe pH

bend ] M tgd idhorder t%EM@%@O5kg9497§ontﬁglllng it, by
PCT/ FR2005/ 05019 control the pressure drop and to

IR A EHYheE 1Refatid@Sressbrededinggoyelogsy o Scder
I‘mﬁracﬁ@Iné addi@i’rv@aseal obpobixelph, paicayg) re'Tplat&_lln@ the

6 di I 701
t? ealtq ejao%aswe%elr?gsﬂ{ g}%c!r gr}%a hé)ﬁqsﬁe%vll 1catlon out51de

range) .

To improve the gas/liquid exchange, it may be
preferable to blend surfactants with the 1liquid,
particularly water, in small quantities to avoid
foaming, so as to decrease the size of the gas bubbles

and increase the gas/liquid exchange area.

The wvariant of the embodiment in Figure 8
corresponds in particular to a three-stage gas/liquid
exchange system, comprising, in addition to the two
stages shown in Figure 7, a third stage comprising an
exit line 700 of the submersible pump 716, which sends
part of the liguid drawn by the pump 716 to the exit
line 701, projects it on a deflector 720, for example,
whose function is to lower this liquid in a
countercurrent spray to the gas issuing from the liquid
{from the gas overhead) preferably in the form of a
flat circular jet. According to another wvariant of the
embodiment, a static mixer can also be connected,

connected at itse other end to the external discharge of
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As previously, the liquid used has a pH adapted to

the gas to be treated (hence generally a pH >7 for 10

generally acid gases) to obtain the desired chem ca

r%‘éto'o%z’os;%ﬁ' mply water (ffemthe mai “ﬁcf}'m@i‘bog)oé@lsa
e gases are absorbed in the Ii

previ ously, neans are provided for neasurln the pH

alkée cﬁiﬁ%%%a|a1f>terneta¥@a¢r@¢n%onﬁpo|qﬂf—'@f@pm y aspropriate

g&taggbnm&egts 11 Qiers%&gf ®elf, m&dﬁ‘xa&ﬁﬂ é/a|1l%?3bhee|v5c5"ﬁ£ by
[ additives, opg ite pH or epl aci

e 2 SPGB A 1T boonEY tof PRt itk | Ciemical
(Engsnéerlngngs}h Eﬂifmmn nprove the gas/lqu|d

exchange, it may be preferable to blend surfactants

with the liquid, particularly water, in snal
quant i Filegreo Avoirbsof gdmwe, aso layetlo detrehsr tHeo for
Slié%e@lehge gas bubbles o@ndfl'lﬁg e%%ﬁ L‘Eggggéégaquiﬂ he

exch an%e area. 25 The variant of iment in
FAGULEL 8T c6PiEs feiRastrn ﬁ’é’ﬂtlrﬁ}lléﬁlgt dhe (radaageaget the

ggsékﬁqu dra@xcC n@rwe\%fa/sm@ %gﬁﬂpénéagva%aegddift I8 the
e own n Lgure ) | St age )

R SELRE LIS e A AR RO S R 4 LTSI
7¢6ntmblﬁhdsbydshep@ﬁtd&tetheﬁ|7qw|mhmthbﬁandtﬁhqnﬂﬁhin

7 t | 701, projects it on a deflector
7%%}9$0%D§xg§§ antt' gse function is to lower this
liquidin a countercurrent spray to the gas issuing

from tﬁ&:bk@ﬂh& 35c<§f I QR hel%éne!%head&h@f efgfa[sé}ﬁlyqu:.d
in the form of lat circular Jet Accordi ng

ar oL hRFE VAT T&ﬁfm%f PFHé‘ld@nﬁﬁﬁi}fﬁé{nt Mo40gt AIVER WERnEn in

abs@ebebeennect Qﬁ:.odm’“’@cb6ﬂpébtl b?s@bﬁe@e@ﬁd:att(intgharery
e% ernal _di.scharge, of W2005/ 094973 -

0B5FE50168 Y5 GhsES &t e?eﬁ?’éh‘{?reﬁffesﬁﬁre drop,
emaﬁ@leacﬁsyﬁqamnpr&@tea spatptngi xef fecs, desopidethg the
f@lr@éfﬁ@léh \J¥ t%ﬁemqégsggus effluents in the gaseous

effluent discharge lines.

t

According to another wvariant of the invention, a
system known per se and called a hydro-cyclone can be
provided, for separating the solid phase from the
ligquid phase of the liquid after use in the wvessel.
Such a system serves to recycle the water thus cleansed

of its solids, to the apparatus of the invention.



WL. MCabe entitled "Unit Operations of Chem ca
Engi neering"” 5th Edition. 5 Figure 8 also shows a
| evel detector 800 for detecting the level of fluid
801 recovered in the demster, this detector
controlling the drainage at the gravity drain 128 via
th val ve 125 and,{he 10 lin
Siﬁ??g %iéﬂ%%ﬁ? dr ai nage of tﬁe vessel |§mﬁ%on PgF(%%Plgs
by the pH detector 740 which opens the drain valve
via 123 and 126. According to the invention, the
gas/liquid 15 contactifRteRarrdasPsvi de energy (notor
driven neans) in order both to produce a conpact
sy te enerat| r little. pressure drop ar no or

AtV FEEERGTESdr ST SHCR M &, ARROYY, SIRdHgrhg Y
efteotactnpwmvhngathblqutdculahanacbérthedga$aoushat it
ef fLpentssin the gaseous 20 effluent discharge |ines.
According to another variant of the invention, a
syst em &no¥i#s pEFISE antPredGled G HRRD- Bl ofeeiNing 2
prpyqtﬂﬁﬂ irf oxtssenwéxt lmﬂ hesig@lougitrRase far g@st hﬁre%ﬁead

of the UId after use.in the v
sudild S0aRRlcdiZ S, BeBht o sH2® aPep TS S gas to

- clleanseshtagt dncs I@ﬂmsdiort o:e!me'lappahat wesbé phees after
| VeI it 36929%&986%&11 e 11 K%, FR2005/ 050198

Pat ent cle . ggfratus for treatlng gaseous
ef T1 uerfes Bgfque%nflaet Y 3R d LOENSRRLE AR 2z dBPFRAVed
't hadntiakt. e6nphé S@ss wnuma&bblqqulﬁprgémﬁ neaarbebnboising

oSP oHled it bde fabk? DU PR arAUERUELY e
i rﬁl"r%lfé'lehg?iaeﬁ qasenhrade qh@eﬁ e’fdl%rﬂdqme@,ns for
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2, The apparatus as claimed in claim 1,
. characterized in that it further comprises means for

changing and/or controlling the pH of the liquid.

3. The apparatus as claimed in either of claims 1
and 2, characterized in that it comprises demisting
means for trapping the liquid droplets and connected to

- the means for removing the gas to be treated.

4. The apparatus as claimed in one of the
preceding claims, characterized in that the gas/liguid

contacting means are of the turbine type.

5. The apparatus as <¢laimed in one c¢f the
- preceding claims, characterized in that the gas/liquid
contact chamber has a parallelepiped or
cylindrical shape.




gas/liquid contacting nmeans for ensuring inproved
contact. of the gas with the liquid, said neans
conprising an opening in their upper part, for
drawi ng out the gas fromthe gas overhead above the
l'iquid, preferably, nmeans for neasuring the pH of the
liquid. 2. The apparatus as clained in claiml,

c i in that it furfher conprises , ne Qr
c@é%ﬁ%oagégﬂar control l'ing i‘ge' pH of tﬁngF'ﬁ%$€5}%5°198
The apparatus as clained in either of clains 1 and 2,
clar act er Thed iaprelatubst eenprékesnaen sbi ngnenearns the

[ 9 cbEaPRL NG 1LhAS) | Glddroblicks and £p00eEhed ddund Meor
nmeans for renoving the gas to be treated. 4. The
‘apParadysiag i ngasi Fnke of reRECdpragcedPhgcefailms, the
cmawa?tepbzed Em t hak t@%sgdiﬁhidUidon@@@tacbh?@bﬁﬁgnsin
ar t.he turbine type. 5. The apparatus.as.cl aine
iﬁ%g%é: ot the e%?ecé%‘iengg%sf ai ﬁ}rsl,tocﬁc eactihq?ég A Sthathe
t BEP@eayUs gai dn awmmeadébnchanber has a paral |l el epi ped

or cylindrical shape. W2005/094973 - 15 -

P?T/ FR2005/ 050198 6. The aﬁparat us as claimed in one
of* the plece@PRYTETH ndS EhatERT erlzOBS Rt HARiMFe I tO
nmeanshbheacténi redluchnghthe was deaie féeatistdrédecing the

p ed in t r_.par he gas/ll| i gui Qnt, act
chgﬁbgro, Iijenhceroer&!(ﬁge\r&etao 5 nﬁgle%e(% hgnggglei r??) e?hg)alritqucffd the
whiah/ theuigppaeatasti s ¢hampatat i 6p. 70rdie appar atibect

ashé! a%g@d imconerf A Mhvkrth@agd, weBar agheri gggdatfcus
that, the neans for introducing the gas to be treated
at® Pt &84 H " *he upper part of the gas/liquid

contact chanber, in order to inject the gas into the

ggs overhgad whep, the,apPaLat us o kRd N APErahlonye  tpe
preceding claims, characterized in that the gas/liquid
centacting means comprise an upper part not
immersed in the liquid, during the operation of the
apparatus, said upper part comprising an opening
connected to suction means for drawing off the gas
overhead located above the liquid and for reinjecting
‘it into the liquid in order to circulate the gas
constituting the gas overhead  several times in

the liquid.

9. The apparatus as claimed in one of the
- preceding claims, characterized in that the gas/liquid
contacting means consist of a turbine immersed, in
operation, in the liguid and rotating about a wvertical

axis.

10. The apparatus as claimed in the preceding
claim, characterized in that the wvertical axis of the
turbine is off-centered in the gas/liguid contact
chamber.




8. The apparatus as clainmed in one of the preceding

clains, characterized in that the gas/liquid

contacting nmeans conpri se an upper part not i mersed

in the liquid, during the operation of the apparatus,

sai d upper part conprising an opening connected to

suction neans for drawing off the gas overhead

| oWARRASABMAY X he | i quid andlfor rei nj e@CTAGR2PO5/9RALO8

the liquid in order to circulate the gas constituting

the. gaf owelrehel%ﬁea.veﬁtr@ twescwlméale Imgwc;hel -ofN€the

appar atus as .cl.ai med pr.ecedi cl ai ns
AR UPE G A= h N RE L GAS PP Qi Fetnt SERT 6 HagAgLa

C(m:sutst:tmﬁg andagsbcoesismerfsedsutr feceoperhinen, in the

liquid and rotating about a vertical axis. 10. The

apparatus as clainmed in the preceding claim

cHar act er iTP&d ARParR&RSt e drimedl iaxideofof helaims 1 to

t wohi ne charatteeentar eida | ﬂhét’le t@as/dd Qui tycont a6htacting

chanmber . 05/.09497 / ER20Q5/ 050198 1
TRERSRSPUT IS 24 21 MR o8R0 5 Hte Tor Beet o5 <
cl ai ms, characterized |n that the gas/liquid

cant act | ngnaeang, Henghst ofs a surface tynbi %%e 12,¢ Thepe
apparatuys as clainmed in one of clains 1.tq

5@&6?é?92e&laﬁmPhatCﬁﬁéa§5§FFFﬁﬁld1€onﬂéﬁ¥ﬁngthﬁeaﬁéne
cammmﬂyumgztm@rbaeedﬂxwﬂemhdeeﬁ|ﬁhéhgab|wﬂdihéﬁh and

qu %BQ%HaHHﬁ: tﬁéa%qggl v%%?@ﬂi tpurbgggc%%EnQM}hax1s

ns, char act efl ze hat the T conveying
| g§§rér’lé@h 6at cof mewgedasrigertigachirdd of nfetatletbr e the
t Rerbigui d via the turbine has an axis parallel to or
nmerged with the axis of rotation of the turbine. 14.
The apparatus as clainmed in one of clains 1 to

14. The apparatus as claimed in one of claims 1 to

.13, characterized in that the gas to be treated is

injected into the liguid via a hydro-~injector.

15, The apparatus as claimed 1in c¢laim 14,
characterized in that a line, for example cylindrical

surrounds the hydro-injector to limit the
lateral expansion of the jet.

16, The apparatus as claimed in either of claims 14
and 15, characterized 1n that it comprises a
submersible pump which  recirculates the liquid

via a line connected to the hydro-injector.

17. The apparatus as claimed in one of the
preceding claims, characterized in that it comprises a
submersible pump which sends the liquid to an
exit line connected to the gas overhead above the
liquid bath, in which is placed a deflector which
" sprays the liquid Jjet issuing from the pump in

countercurrent to the gases removed via the exit line.



13, characterized in that the gas to be treated is
injected into the liquid via a hydro-injector. 15. The
apparatus as claimed in claim14, characterized in

that a line, for exanple cylindrical surrounds the
hydro-injector to limt the |lateral expansion of the
jet. 16. The apparatus as clained in either of clains
14 and 15, characterized in that it conprises a
subRBees M BMPIBp whi ch reciTdill at es t he BATYFRE005/ @521 98
line connected to the hydro-injector. 17. The

appgrat us ag Ll aidmd-dehong Of e ndy eclerg' n&ncg' abfm the
characterized in that it conprises a _subners

unp
WhPEFCSEMSs $Hemsy quif@reGtart z&ki 01 thet céﬁn@@fn@alﬁ%s an
t heppgasatover heddrahessurtieg |tJhQaUI1:d-I b@fhthenlwlquga | §¥hich
_pl 881?9:: Qey?%i\% \Mf']%)%hrerﬁgxh (9 %ﬁlutlon to a
ISSUIng rom the punp coun rcurren ases
refBREY via the exit I|ne W2005/ 094973 - 17 -

PCT/ FR2005/ 050198 18. The apparatus as clained in one
of the preceding clains, characterized in that it
conprises an apparatus for measuring the pH of the
liquid, which controls a valve for renoving the

liquid solution to a drain.




