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W)2005/ 094973 PCT/ FR2005/ 050198 Gaseous effl uent

treat nent apparatus The present invention relates to

an apparatus for 5 treating gaseous effluents by

ﬁﬁ&oaocé\/d%gh:sa liquid. In a sem conduct BETP%RQHGE'(BEO:L%
e, vacuumpunps are often connected (0" deposition

or etching reactors which, during phases in which the
manuf acturing process 10 is inplenented, release toxic

and corrosiCasegasceifdoientas riditnEat HEpaCausNH3,

etc. These gases are highly corrosive and therefore

rai se problenms in the design and construction of the

ef f | udite treedsitht Lavent Hest reéetem &or Al taPPHFIPLenEor

Wit i fHdddurllde fi@eh? =5 YW @otdld GUledr bY 1iquid.

concerning the choice of materials to be used. In

order to treat the gases or fluids thus issuing from

t hese I/mcHi rRMmiabndietseursesdidiedion sliae, t hac@ih pumps

outlet.of the vacuu unmpg it .is.necessary.t.o hay
Ebipact C2PparTE SRkl i AR BElFHET afTed GiHag | Joactors
widerh, tcheridegpqgiadesn anddoiclet the nganebetionsing phecess
G Femerih Papdicadar Ly ypdenqt heAron Leidd s fich
t he Ite roons according to the current design of
iesBF whifke HB% rBbms. Nin oflEr (131956 vEAERR FF60I iRy

s RASR], ahfle t RRRECAEUSTE Ofe t LAU1RMsJaELOY e design

ef fluents according t the inventjon is characterized
B A ORECEGRpI PRas T30 Fh8 gal i TeY cEAPALHERE | And
deanhertiaoh recedwvits, aprbbdemng iwhidls &ssedigdncult to
roount ed . b 0 saj r L S]
BT g e B, RO no b, FRETRE RIS
ftor beem®@idng t he waste gases after treatnent by
contact with the liquid, 35 - gas/liquid contacting
neans of the turbine type, for ensurjng i|nproved,
contaEP-GFxFﬁbt§h§qﬁQH1qhﬁagases or fldids thus issuing

from these machines at the socurce, that i1is, at the

outlet of the wvacuum pump, 1t 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.

In order to solve the problem thus posed, the
apparatus for treating gaseous effluents according to
the invention is characterized in thét it comprises:

- a gas/ligquid contact chamber for receiving a
liguid 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 liquid,

- gas/liguid contacting means of the turbine type,
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,
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l'iquid, said nmeans conprising an opening in their

upper part, for drawing out the gas fromthe gas

over head above the liquid, W?2005/094973 - 2 -

R 050198 preferabl nmeans fo

v&rcf t'he I i'qui d, optional I%, means fo{ﬁcgﬁgﬁgbbﬁ%gﬁfss
and/or controlllng the pH of the liquid. 5

Pr ef emtfifiprafie appeeasustor theaswoerd i o upthept the
compliges means for removing the liquid after a

predefined p rlod 10 Al so preferabl ri ses
deni stQRg ety f dPeawa%Banf lﬂ@y Lﬁrafi/o% gpErphling

tdre: waslcf gased igdiisthar ged, said nmeans being
connected to the nmeans for renoving the gas to be
treated. 15 The gas/liquid contact chanber preferably
conpr ikEs earibilyor ttdhe wabparamts cah thersbyenfoen further

%ﬁi{% ecP® r&%‘}ﬁﬁ ingphe Lapm9ha2 the . 1 d aft

par el epi ped- shaped %anber g20 Vgl‘l ouls(,luéLxenpa ar%/r a
ansstifeeds pgrdogossi bl e: If no negative pressure is
useful or necessary for the device placed upstream of

‘thea ar at us of i nvention, the neans .fo
intro &%&%ﬁ%ﬁéﬁﬁfb be CPF‘BEPES%@@‘“&F&&@@ MR for

loraprpipar t tife t heigasd | | quogl@bsconhactthehameste | ngases
g{)i%,%rh % a0 GGk 4 he. Sonr}EO NG nddi iy dcro‘(’)“;&{le t€ans for

i's”I'n "opera ese nmeans
inemoydagi et besgas be becetedted are preferably

placed, with respect to the gas/liquid contacting

nmeans, so that when the gas to be treated is injected

30 i ntf&et he 9ah U ihe ¢&8"bABHI es ERERCE] paesefatdPly

tdaﬁlprlls@sd ofn ek ©e0f &a&dsCoﬁrﬁﬁtI@&ansz‘érebfy a for
%Qa eqe%PtH% ep2%§§HL§’ é% g%anplafalleleplped ghaped
chamber.

Various exemplary embodiments are pogsible:

- If ne negative pressure ig 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/ligquid
contact chamber, in order to inject the gas into the
liquid when the apparatus is in operation. These means
for introducing the gas to be treated are preferably
placed, with respect 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 glight negative pressure, for example,
between -10 mbar and -500 mbar gauge, 1is 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, created by
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bet ween -10 nbar and -500 nbar gauge, is useful or
necessary for the equi pnment placed upstream it is 35
preferable to inject the gases to be treated directly

[ t over head of sai.d apparatus

A@égﬁtg@eﬁ}?:&t he nat ur al s"uc:?i'on capaci??{ﬁg#gg&eéo%glga
W2005/ 094973 - 3 - PCT/ FR2005/ 050198 the gas/liquid
¢het agbenyigeads, coparad cular inpaing, t earcheelafky 1n the
%! @or0fe;RnRAld OWrshati, 1tiukRishg £ ! kudpigher

negative pressure is required by the upstream

equi prEntd Paphexamsoat et eSS akll 15566 niaf | the
oA ABEE | SHpeTishete: [ r apptNgeRbmbhe, SOlbeltveckor -50  and
eé%%plgﬁ of the reaction b¥kgr,oducts %r.oduc%d UéJStI‘ a

6P SOhEPEFpardt W, "3RI APEERS! VEa TBEPIIEc &F i TS o501 1ds.
forubbetanpileet | ofie. thbi s degjcedioor rayphsdstppl | pdoduced

- hy S i.h] e X t 0;
SERFEE bl e SRR TR IR RS i 0F SRERed i
@niscrjulpeeap ogdd twitime .hFhig bimedew geay A@%o‘w@@mgi;g in
2l ef£rent iRl erodieent it then | BXERkdN of hehe same
gas/liquid contacting nmeans conprise an 15 upper. part
REE MRS sEle i Furhénfi q&itd k&bﬁr?néetcﬁé‘doﬁé%ké&qufe IR
appar gusapsakd WHREr cpar tugBRREI 8kRgcean opening
connected to suction neans for drawing off the gas
over head | ocated above the liquid and for reinjecting
it i nhoctlrdinpquitd. &orpexbdapeetidhe 2bbocdinteamti ngt the

C | S a . I ne’ e is
TEASRCTRY, O S of £ S LUCBOES A B8 o
VePercabPaghaf #oto WAMEHRSEE | s0cobpect BEgutRhafdupngenthe

Bye2afBbar ATt egnbyrahys "e38sd ChpateHA-NedstpNesing
pressure in the line to which the turbin

i s ,
EBnIFRAEdY 25PaRTeted uFBi RACtdS RIS dgg?fg%&wtlélg off
dhaw qut tdecgased Iommdde apasreovehbealliahoge ahe for

Ligui iLa its._hol.l.ow shaft,.for. e€xanpl.e usi n
Esgﬁ' %S}élﬁgt hétupﬁ‘é{r%opar%th% éerlL@%tlge'i njr%cli t%&eaq%é%é the
gasésciang tkensi qavd congisheof a rotary “turbine” type

device which, by its rotation in the ligquid (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 wvia 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 wvariant of the invention, this

‘device serves to partially recycle the gases before

discharge, in order to scrub these gases several times

in the liquid.

Preferably, the gas/liquid contacting means

congist of a turbine immersed, in operation, in the

'liquid and rotating about a | vertical axis. This
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hol | ow turbine at the hollow shaft end. 30 According
to a variant of the invention, this device serves to
partially recycle the gases before discharge, in

Heltflon 25501 er anty. the a1 | qui o CBRELERT B fRaRLeS

consist of a turbine imersed, in operation, in the
Megriigdadnhxict atang abouexampéet i el cidi-serfsired in the

W2005/0940 13 it s - BGHHER2005/ 050198  vertical axis

may, for exanple, be off-centered in the gas/liquid
contact chanber. The gas/liquid contacting neans nay

consi sthe f@is/bi @xadPkent 8ttt angurdeanss t MAPI RONEWRILGh for
dr aws .t he %hC]UId fromthe bottom of thg chanber ijﬂteo 3
ESATRCE with EhEUT§AEEs TRHE sivRacR) d5AYE (ifpi edud

Ifacat echelebptiomt hef  theuichatiblirc hildra@awsothecgasdshat che
urfa o..L nj em |j the-liquid). The
LSRG Sul V£ APCF LOLBILRS T AL ackd TP cne
flakuad nghicw idhawsn o lex cppbas yabnivbei mamiaden to inject

¢RRUACHORKWM thotRg)figures which show - Figure 1, a
general view of the apparatus of 15 the invention, -

Figure 2, a schematic cross-sectional view of the

appar ahes irvdrigise dilD beS BTRaPhenderyes6d0firom the
FREIPHEHEd, J57 RS 3, SOPABRFS roBPESBATACESN of'®
thejutotbhenewsobt tba fapacesywhsch &howti on of the
[rg:)?rege:]?ggpﬁégnofﬁ te%:%%%’ral FRodect ' apBhfatus of
the invention,

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

- Figure 3, a graphic representation of the
turbine suction capacity as a function of the motor
rotation frequency,

- Figure 4, a graphic representation 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 additional
meang for increasing the gas/liquid mixing,

- Figures 6a and b schow another exemplary
embodiment of Figure 2 with subatmospheric injection of
the gas into the gas overhead located above the liquid,

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

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

treated in the ligquid.
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gas destruction/conversion rates as a function of the
25 flowrate of gas to be treated, -  Figure 5, an
exenpl ary enbodi nent of the invention as shown in

Ej rising additional means ' ]
t@%&gﬁ%%&@p m xi ng, - F'Tg%r"es 6a andégﬁélﬂg%ﬁgﬁgéﬁgps
exenplary 30 enbodi ment of Figure 2 with

subat riep legpiac sitnjse cthicom oifn Rimugess 1 ol thevghb now be
e/haadd ogalied ) %‘f%th%e gg%g\% Figure 7 shows a

variant of Fjqure nprisin stages for

di spersi m%flwdgamr&a@et t remeRey n 1t el | ipEeferagly
paElagllre@.e%J.%)lé@.WS ANOtdiate Mald anteyoff i rid il =8l 2 shape, but

I‘ISI ee stages for djspersing.the gas to be,
e B A A e e
E@E/ﬁ%&@ﬁS/bﬁﬁOlﬁ&feﬂmﬂ@pmaﬁatpﬂq@hmmmaueﬂa@urhﬁcd, for

R e e

pr ef eraablgj,aS/@aqatLtiel ephpedtor otheswstsengyl $hdra canotor-
shaRen bHbttomCAUAREE W Lh AT 1 YQT tae Mal leS, sABd& 0110w

froma corrosion resistant but preferably inexpensive
waeeeisal” - e 937 texBRplEeapsrydenyinifnted gl tdrer via

mleyarrmé)tl &ELf it g asy | §gué - CONE AEH0EheoNSiogtiid)g cﬁ_’f to
tor- driven botto turbl gg ]glhol ow_shaft 6 and
t

RO 93 16V6FREES 7 BE 1 edfedIeE | AifEELed @
met:her:a\ll audee ol eheoelaineceiﬂaﬁnaharecdé ythat aurfrene may

th I
e £5aaney’ ol IRodthe AR o0 Rl S fehe

chamberhi nsbeagbybe lrr@moaﬂlmérd tdneanihegrogeasliitaui ePﬁ' r dhhle
theakathem paf dfe baachrabes, dher @g¥atg@%9‘é'é§%:}q&eﬁncy
F?‘ggghggllfite%f f1 m%ﬁicf&lee'?:?gle tl&&egg;?eo?g?%g?%‘g‘gl ne® arde
cemrneetedhbblbheshyétct Ecahibnl Ervesdafto68whi ch
QXtengsﬁﬁ)ﬁéter {or more: 9 and 10 in Figure 1) for
controlling the pH of the treatment scolution, as
required, either by the injection of water (inlet 13),
caustic soda or acid (inlet 14) preferably' by a
gservocontrolled 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

~sugpension in the gas Jjust before discharge into the

conventional 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 pH nmeter (or nore: 9 and 10 in Figure 1) for 20
controlling the pH of the treatnent solution, as
required either by the injection of water (inlet 13),

t|c 3, Or acid (inlet 14) prefera
AR proport] ont g punp, & VAFS4eF8f0S/050198

dralnlng the treatnent effluent (not 25 shown, Figure
1), td&he sgaw,é@‘em:'rdtc@ntahe shambéng 18Ad is filled with

%Lﬁterrall ti(QP shat %ﬂeh:ea%?ﬁ:% % Ilr!L edhgcfrf’ec‘e.ired} to

overhead for reno gas t

Gonv@ved oRapP (vau“éwmu@haclagscml@@ el ppghfion 140 of
ttmeattrmmnfé rege £ S1030in @hdeghst &vdrhdd@p 4ihea Ll the

r.opl.et suspension in thé gas just before
gﬂ§@ﬂ§ra 4; conventional circuit for treating
t he usual aC|d|c gaseous effluents (Cx2, etc.). 35

Fi gur shows S sectl he _devi.ce.in

i our & PVaibher bhabraTeeeed B b oS RS To P e 106
gﬁs/thqurtdlr@amteacandha:m@rec:t@ﬁ i 5o f ithleedgedt hwiveedr 105,
%%%v(e%f tacf‘ytfﬁﬁsﬁué‘p%%prfcgéﬁ%a} rﬂﬁ%@m@ﬁé' £8d)kHed t@rbme

wt

| evel 139 out m xin e suction 140 of

e tUEBi e 1% chey m thelBs G¥Rf héadIEAT aBBoelt hko3

Qi@ ¢ mevelel3%9n AnkeabikBg 133.traversed by the -
vertical shaft 106 of the turbine and connected to

t he gear wheel 105, serves to transmt the rotary
novenghe togas heot bebireat@dl(s vim ectned ched1hel tvik4d;he

109" 1 P Rk SIS AR P S b4 P R pea-
|Slhﬁ@e@-1@haﬁth@1t He0} olWepr phe atBogphemec variant of the
%@&ﬁbb@'r?pl Red- b2 %%%%qn%h%@b%rﬂlqlntg Q!hé h&amber 101

at mospheri c varlant of _the scrubber %as ent eri ng
af 158G+ tHREenEhiBef1¢6d Ofs %%Jé%} efdfr B® t heburbine
fibel,d off ackhoohof thiee tagdume stirring generates an

effective transfer area of the gas by fine dispersion
into the ligquid 138.

The gas after treatment (that is 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 or directly to the atmosphere, as
required) . The cavity 121 comprises a discharge system
122 and the valve 125 of the trapped liguid 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 wvia 124 and 123 necessary for

stabilization in the liquid composition and the removal

- of excess suspended matter.
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‘connec o the same drain

107, of which the strong stirring generates an
effective transfer area of the gas by fine dispersion

20 into the liquid 138. The gas after treatnment (that

AR ant of e Sotubber . pREAEREPRELOTRRSE

gas overhead, suction 25 fromthe gas overhead and
reinjection into the bottom of the bath by the

turbine 100cir% r MR- Vigy S he; s openi gy 112, thge gas

line 118, the Eassa ge on a den1ster 119 to renove the

Sveadearhi Sthr 0 fERiGREd Wi pRssageTrei RPSVEnE eyl tguid

k2K &yl Legapeowrpridheueeisfi ce 120 (to 30 dry
treatnment or directly to the atnosphere, as

requi red). The cavity 121 conprises a discharge system
122 amebitche zeal vevalizh- ofid heihfjapped | agui d3whi chia two

il QR t° thg oLayLLy i Qn(]iIl%Zl 121611%§8H5Ee %%%ﬁp of

via val v
ﬂragrmdr clwqulsia emates tdre fremlvarddom it mndbrdmrehvalve

143 ofnaherirphug 11U ¢k byoma t\fﬂcﬁl 12¢ 136

23 necessary f stabilization in t
@éﬁﬁ%él??%ﬁa%ﬁd‘ﬂH%“E@hD@éﬁ 6%“%&%%%%1%%s§€%dEBe upper

mRirahg Y2005/ 094813e- shaftPCT/ FR2005/ 050198 A
pressure sensor 142 is placed in the gas overhead 141

to nmonitor the pressure above the liquid and to avoid
over plass wpesatiobeicdnithed system idedayidetdedratFikBlres 1

%ngbqu Q%gﬁégﬁga gg?o%alve 134 and the line 135

make- up o raine iquid by water or fresh product)
and the valve 132 and the line 131, foll owed by

|nJeCTh@?dﬁaﬁgg%]ﬁhfﬁé&rw@@ESQ%%éﬂ"£@ggq&§§ ed with a
rication of

he up beari.n the tur
SHIEEFS Pire PORGOR 27 e ArsidReh q fncrease
Ehgur egad/lapdi@ | srexplfainedabeiowto 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, wvia a hydraulic wvalve and a

demister.

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
éontrol. 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 1s preferably
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15 The chanber filled with water is equipped with a

surface or bottomstirring turbine designed to

increase the gas/liquid transfer area to accelerate

t or pt on of the corrosive gases |

‘@a‘t‘fﬁs‘lf’r %olution. To T n%r ove these §%ﬁ§ﬁgg§/0§ﬂg98

treated gas is directly injected under the stirring

tqmbiméLl(eidt threch spiaci filee casié ofontreoht nosphethe level
@le of Ttg ?&ﬁ&' d1)utic!r[‘ gge £aR6vEE WHGRA o a

sur ace turbine use accor to a variant of

tHO 18R Mg Ch &G & f@sltéftétlrwaﬁg\qns ssetaicned by

dr awi ng the water fromthe bottomusing a vertical

tube (or adopt a solutign described.in Figure

atBa gaag‘%fst%%veg (e | HEveghicn dgscribed
tdt&:ﬁier‘;entmeﬁitrl@hnl t ,caJnn tlee @ase ofin spartoﬁdmt:orof the

pr%ds% 11@ Viﬁ draulic valve and a %em sters (o
Dépéitdi’ % eSBS | GPArREP YA 18 ¢ ﬁ%t‘z"é%e £ o =
tthreatr emxmnﬂiéﬁbutenbn peald usewrsd) ifsttmis byra@:ﬂaa;s while

e e
35 contr%d%ryosshou %Pé%slée:\q/{ef/ hat oér %}%iﬁhgﬂé&t
g&s FRReingr nq h@lﬁﬁpé@ﬁnsﬁ%fl%aa@ﬁ Oyt ian of the

HSRhRSS guatpst heipét£ONEROl , at€an the usedctieri nj 8t  the
wat er. The e of the treatnment_soJution is
oI af2 058 06 5973 0% E CPETErREOB8F 680108
controlled both by the pH control and the | evel

contr gy, é@%e?:p%%ﬁas% GION 43 &Iy d éé‘e‘?{ é—ﬁ%n%roved
storage umit 10 a neutralization s
tthe &@vadvrgedabputheS5Pnvent i BHO d@@tzﬁbedﬁn@bo&'e Compact

@%@He‘%&‘ycarba{}? npde RRad cW@r giket heniver satpdidus
such an apparatus because it serves to freat very

dF‘rSfté‘nléﬁPlﬁoPPG?gnF £ Grae GpiyiaBEsOWhpewh &sﬁsrﬁamﬁ

very small pressure drop in the chanber, that 10 is,

_causi-%g no di stl,hrbances n thfeog%r%tnl on of .the

gure 3 OwWS arn examp suction capac1ty

of a turbine of the invention as a function of the

" motor rotation frequency. The treatment capacity of the

apparatus of the invention can thereby bke 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.

Ficqure 4 shows an example of a graphic
representation of the €O, 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 te 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 reguiring higher destruction rates

(DRE)}, use can be made selectively of the multistage
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vacuum punps installed at the outlet of the
sem conduct or deposition or etching chanbers. The
power consunption for such a system has proved 15 to

50 to 500 wattgs) and a co
I#@%/O@\?I S to make this %pbar at us igﬁ??%li“?gﬁ?zsgw”
under the drop ceiling of the white roons. Figure 3
siovieorsn éxarplleedf behewsdthrorwdpas tgol Zoiqf alone in

tHINE Of LA | PYEDA OEhéS RAmidRC td 107 1Q ét!‘é‘ge “‘i%@é in

rotation frequency treatnent capacity of
éﬁ;ﬁ%rétﬁj§fof7 e |9nvent| on can thereby be easi I y
adj usted by increasing the rotation frequency of the

m)tor Since is.capacity is | ti |edb a factor
of 6éj f PP Srre%ue‘ﬁ%‘}ln%h%? ase of abB]&? pSgstem
Elegambfécshomﬁ arFiexanpl e2pf anakiaphi citr eproesentlat,i onif

ga reaf nen te h
?‘an %%f tﬁcecgfl glw Fa €%aegegf %étom%ég{%%e e% focogbaCt
aflel@tnCt}bncent rand on of ﬂmlmnm of COecrersde gas the

t&ést%ét&%@%/%%e%ﬁ‘%’ne%tsumﬂa%@ flgw ra SSOf §99e§:i£§rs the

pe m nut e thanks to the turbine. Thu for a
@éﬁpé‘réftu%@ﬁ i ther SETHETR A STt é’alftﬁé:‘bl]@]rmc’tri‘ ot'nh‘?' a?%'g%f in

e.vatlr:mln t ik 0Xtiude ikt ai@edzllo%e95£/@ HHRPPERGE 4 e 70%&ortms
flow 35 rat Jo%i % m nut e .of gas t th
HEECET 1R g‘ﬁbﬂ“@&tu P‘é&uu ng* R gAEH d&&"reﬁclﬂgon €
rta:lx@&ne(DRE) and ewlchrh bexvedés sebeat ileslgyl dfeitdme the gas

%%!Eé%t 023/%& Skthe w1€ /552 addlt%on

options escrlb tur i neé 'so t|on alone
pifgfria Kohsintegray Whéhcéhﬁoﬁug‘mee Htadge Wifse)These

Feis el eSmrofe ANGS. sélEi:gqujg i seﬁws ﬁlq@mf heat | e Bdby

the system descrl ed in ure posSSs
AR RSl L g e Eaet fhe S LELFS é@ﬁpac%ifowmg

ehkl ciencyaand ther el | néxease the the bottom of the
destiugthan/ treatuent rats of g8 epLeLling 1l thereny
lengthening the resgidence time and increasing the gas-
liguid exchange in the ressel. Obvicusly, 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 housiﬁg
140, or, more simply, to provide one or more openings
in the housing. This variant 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 receptacle, 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 sglight negative pressure is
necessary or preferable to improve the operation of the
gagseous 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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10 apparatus of the invention, particularly in the
case in which the turbine is close to the surface.
For this purpose, a housing 140 may be provided,
veri t turbi ne 107 and whi ch exten I
ﬁg‘?%@-‘{]ﬁ’é"gﬁé outl et of thé®% drbine 105?'92}:'%%0?%8}58&98
optional addition 15 of fins 141 integral with the
tiw b Inee sﬂmémtﬂ@tﬁ Thesbisf ifn;gw'mprcblea tdmnesteTememgt & nas
é% Qd EF?&S?M %@éﬁ&g égy(¥ﬂ | ﬁ@n§gférence
sal |nsasoa OW n I'scharge o e mxture
i@ lifot t om of the receptacle (accordl ng to their
orientation) thereby 20 |engthening the residence time
and increasing the gas- ]iquid exchange in the reSSf .
Obvi o1, 93% %Y%W%a@’@@v?otéﬁt art misiypper slight
ehaydidive | pre@yube phesi hiiee rﬁ@@@rsh@mtéa tdre ft@rﬂbfl)le.
g ther _to co ecl% the end 115 of thell JEG
B%cBATFo the 151 SEBF SFhe hSust vy I5° ed3°
sivipthgad,o grawn deienalor nfpealngenumgShel rﬁ:urﬂve.ne axis,
ROUSIG g i AANG Of NG SNV | Gl 4 Ehe curbine,
pr ot ective housi ng aro he I ne an the
Syt ebhenf recascrdatedr Mgtheprsfdgler anpfli g -drawn via

et hagagsnd e E%étﬂﬁﬁblﬁet3§1§0tbﬁﬁ‘Okdwgber, part of
rtﬁe,g{)t acle, is obviously 30 apgf)dl I cable to the_ vari ants

SRS, SFCIRESS Wel biE  TRESZppHH: us” dbs sty 1
lore tFElegur shéwr orires pogdset o6b ¢t ha‘hdasewanemhlscelala hlasghrthe

1 Y pres IS ece e .
R et oy oficb TRATE oA P, wien
p’ll@me@restin ucpilanedppanatds ptla@edre@:@@ta@m 0702 he for

© RRRAARUS P i ddie dNveni 59N orFWihRIBY ep. the Sueddofce,

serves to reduce the inline pressure drop of .the
d&s- st r HBBPRP ApphP afé ex8dErEdih W02 005M5529¥8S- ofp the

BED RRAOOS/ 06088 2110 gtdftedl aMestian. thanidfes femcea.ency
5ot Pher Cafl TE P RRce e 1S =976 BAS B0 And-"e
gbeveotvheheéadui Ba sthader tkéyghtan be recycled several
times through the treatment ligquid). To find the best
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 liguid to permit this
pressure differential between the gas present in the
upper part of the pipe 701 and which is discharged
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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negati ve pressure when the notor rotates the turbine.
The gases to be treated are injected into the gas
over head, drawn via the opening in the turbine axis,

di schar into the liquid via the ends_of ,th
1W9%9¢$é€3%§7§nd t hen recircdftated in th88$é§§§P°3685°193
re-drawn via the opening in the turbine axis, etc.
Howev &he @mampﬁe dd&ﬁﬂi@ﬁkeslaﬁmapéigmméh@ &margsponds
%:%althe7oé' : 8@ 5 sP%ﬂ@rngggmé npgkggﬁ§e6%fl TéBc?Ut 10
wat er seal has'the s e of“a piI pe;y for exanple
& iSRdibeal (20£0 W #h 105 Hpageter d, placed inside the
receptacle 702, for exanple cylindrical also, of
dianeter D. In practice, il is inportant to,detergine
a good ‘G ofri SHINS t Re SUPBFTPAEPLSTYC 0Bt 1R Yoof: The
@Fﬁmﬁ&hst rehstae afficgitargy, edtbt s vl dwor awarg:Oufor
| the.gases present in the 20.gas,overhead o that. .-
BiepCaithe Taty EPoies cathed e tndh G 118hia.
{Theat gert | igjediedToidtod the lgest ovempeeri seboive the
ffi.ces tQ p m ew. te ' i.nes 201 .of
GHAPAREn 1 R D OBy TERS MqheRRST Adel, i 2
ParEe -dbisched. tYre Bét 66i€/d 703 of the 25 tube 701
must be imrersed in the liquid to permit this
pressure differential between, {he_gas esent in .the
upper *PafET6T dlhe Ji RRFTA Shul [ 08%; BhE Srar find
towarthd heeoedd ety antotrhetgas whnebraanst ithe esgihenent
s ;overhead abo the l.iquid in ct_w th
3G B IR Lt Pehrrert "Pcebr adher Ir Yir 80 -7 e pLec
dRewrvasi afhembfal heErgboeernbat Handigqur e &, Edition”,

%Q&Egggggghggpggege§btggtion rates (DRE) higher than
he one supplied by the apparatus in Figure 35 2.
W2005/ 094973 - 11 - PCT/ FR2005/ 050198 The exanpl e

descrirbed liintid SEEHIWE 6heor heSpendsjketbhe cabfimdtes
sl i ght ng ativ ressure 9f agout 10 t.0 5% n?@r (1
?6o§ %116§ ES§8éE} pump placed under the urbine' and
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 wvariant of the invention, the pump

can be placed outside the treatment wvessel, that is,

. not immersed.

A line, for example, cylindrical 717 surrounds the
hydro-injector 710 at the outlet of the gas/liquid
mixture in order to limit the lateral expansion of the
outgoing jet of gas/liguid mixture. The liguid returns
by gravity to the 1liguid bath, the part of gas
unreacted with the 1liquid in the Thydro-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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5 Figure 7 shows a subat nospheric variant of the

apparatus of the invention, conprising two stages for

dispersing gas to be treated in the treatnment |iquid.
cted into the s over head

iﬁ%%ﬁﬁﬁ? &E%mn out by theq?reatnent lf%@?ﬁE?hEg/oiglss

hydro-injector type of device. In general, a person:

skinltirgd | klche paeisswivlel  diregp  albld t Be n@b@géarya higher

Rl OBrEQBﬁﬁén'r&ftﬁ%o%%U'ﬁﬂerEo E@obgpysedidi 5 x

t he book P. Perrgéet al. entitled 15 "Perry's

éﬁbnpéﬁpaﬁnﬁpnéeF $ - 6th Edition",
particul arly pages 20-97. The liquid fed to this

hydro-injector originates..froma s brrer

o scodditior FLAREE Oob i SHIERBte o nBE! St o1 hatovided
dioizv ehshafreatfed e cagyr Bisseindhd& oot ahicod iofuithe drive
shaft of the turbine causes the rotation of the vanes
715 of the subnersible punp 714. The liquid is sucked
out viA® aropaevsly .7 tdeundenicthasqguipay e pRRsrdapted to

/é@l%orgaeg e BeValdtePf (hEﬁcénVﬁHéﬁll%hﬁ I%«!Jffpﬂcaﬂor
be placed outside the treatnEnt vessel i's

SREEEda Y F0° 50| BRESS or Cax AABRET CyPF ndSRLRIedy 1ghe cal

Fekceyrts tdie smgnr}o -wayact ofrarﬂOtﬂé tnh@n@uhtebHOfaJI hein
% /I|q d mxture in md 8 i m,t t at rm As
&fisi on' of Q?ﬁfsou?ﬁ%lna F@F 8? g&?il 3ﬁ3 ure

TPrreviiioqueilg , r eheans ane gpaeivtigetio foe hnaﬁﬂurﬂmg:hthehepH
I%%t of Fe%ﬁém rea%@&hg‘”%&he 'c'o%{'r%l'l&n he iv  py

r0|n ect or eturnlngtot e gas overhead to be
H\a&maé@tlnﬁgditn W at hengacefoprasiedtineso HWlyafo shbflrer

of talRtitdr QJdaﬁtﬂfé% di' sqrtSe ?‘H thee lhperddiadiisd the
be_limted in order

BEFFERSB051H50198T ¢ ﬁ‘F?‘B?St h‘ég’gr%@%ﬁ%ﬁl‘a%bo%nd (qurside
abhaien .a hi gher

To improve the gas/liquid exchange, it may be
preferable to blend surfactants with the liquid,

particularly ‘water, in small gquantities to avoid

foaming, so as to decrease the size of the gas bubbles

and increase the gas/liquid exchange area.

The variant of the embodiment in Figure '8
corresponds in particular to a three-stage gas/liquid
exchange sgystem, 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 liquid drawn by the pump 716 to the exit
line 701, projects it on a deflector 720, for example,
whose function is to lower this ligquid in a
countercurrent spray to the gas issuing from the liquid
(from the gas overhead) preferably in the form of a
flat circular Jjet. Adcording to another wvariant of the
embodiment, a static mixer can also be connected,

connected at its other end to the external discharge of
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negati ve pressure, of about 50 to 500 nbar (or 5 x
103 pascal to 5 x 104 pascal). 5 As in Figure 6, a
discharge line 701 is provided for the treated gases

P D09 Shapt o o TR gas 1o bePEFLERARTEARRRRO®

generally a pH >7 for 10 generally acid gases) to
dteni gache dddiaredtrpenient . r dact evarpbe sifhphypwepeiate

(eamd hﬁ}!@é"slsatdé?s'éﬁ@ed N £ i Shhddie: 928851 Swork by
absorbed in the |i, previ ously, neans_are

Bt-dvi ddtFrdade ety #?gith“eUW ARETHPIIBhal Py, Heanscal

iy iceRirield” mg® itditiwdl5 maintaining it in a range of
predefi ned val ues, either "by adding additives of
opposite pH, or by replacing the solution when it
becond#s cufrfe- specalscatsloowsg out silderelr adgepctd® T800 for

r%‘é‘i Surg@S/ié}%'id ﬁ ﬁ’lﬁled 'eto m%e%ve%ﬁ Fﬁbltehe

act an artircu
Wérstearn $idls dgtrmettion] ésvrttcfca?xﬁm@ tfhﬁarﬁmna@ﬁ aastt*@he

deerAase dharsizss ofid h@th’J‘%oHHQBh?éd 384vkngneasgd Nene
gas/lqu|d exchange area 5 _The variant of the

i ST '8 t@&r r 85poRAES| rpramecuVEFS?E) als
hhame;eoana@e bgas:/hlei @ detexrange: B yWHIRM GEAY it Grain

addltlo e stages shown in Figure 7, a
Vﬁl ﬁgge é 5‘%?%8 an 30 exit line 700 of the

subnersi bl e punp 716, which sends part of the quuid
dr awn u 16 th I ne
AQEOEBQn nptgzotﬂ?% %n%éb%105 gﬁéfuﬁgtlon S

it on a deflector r exanpl e, 'whose
F@nlté‘\%llnﬂ hfP§2PEq RV ASa SNEEEt EMOHOe 9 igeraynaagiaheln

gaslels Byt td aprddiesd i uclmdactl Lorrthe ﬁ@éﬂ%@ﬂéeaﬁéry
r.ef er abl in the formof a flat C|rcular
BT g Ry eSS U b VaTi &t OF PRESE CHBo@TRERETe, drop,

stiahi cam xestaan alysoabepoophegt edffect, improving the
circulation of the gaseous effluents in the gaseous

effluent discharge lines.

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

of its solids, to the apparatus of the invention.
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connected at its other end to the external discharge
of W2005/094973 - 13 - PCT/ FR2005/ 050198 the gases
after treatnment. An exanple of appropriate static

3@%ﬁ§§43té§ﬁ§rlbed for ex in th§F¥ZF52835/¥£5198

It17ed "Unit Qperati ns of Che
Engi neering"” 5th Edition. 5 Figure 8 also shows a
| evel detector 800 for detecting the level of fluid
801 recovered in the ¥atesterlatdss detector
controlling the drainage at the gravity drain 128 via
the controlled valve 125 and the 10 line 122.
dii | arl Wn t3epairai wagéosf trketiagsdasepusconiflolentts by

RbdhePH wetect or  14G,WAi ch ppens.khe dkai iy valwe it
via 123 and 126. According to the invention, the

gﬁ%ﬂﬂq%ﬁﬁﬁd 15 contacting nmeans provi de energy (notor

dﬂ ver rregagylmuler d&foﬂﬁ&&ttocﬁéﬁﬂéﬁe g(xzorrpa@tl) for
st em., ener ressure dro

PRI G T e S BERREE SRR gy a

gﬁ&ec@verh@a©ylﬁ@&thechambenlatmgnumﬁjxmem@aﬁaouSS) for

192 Egeat%aégoiﬂé t%%a‘é%ﬁi' UGBt ol %—i@af&e FeRESing

Accor vari ant o I nven

st eﬁ@ﬁh@map@rs sefang ctarrwan@myam egrllasie wafhpethe

gﬁ Quiiged, for separating the solid phase fromthe 25

UId se of the liquid after use_in the vesse

Such §a§?§98H99er%%%t?%t+%%y8ﬁ@nﬁhe Get eF) t hgE ensuring

ah@anaed cohthts 4l itdss dao thieclapay af g iof, té&nd means
lnyention, VDZOOQQQ8§973 - 44, PCT/ FRzgg,/o Or draw1n
F%hﬁ i i PP éppara us forPPréaf™s Seous g

elf] uehes dps Froont bt wiah ovdxhdad] dh&ﬂacteboyed the

qqqhggt it conprises: a gas/liquid contact chanber

(1 101) for .
preferably, means (9, 10) for measuring the pH of

the liquid.

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/liquid

contacting means are of the turbine type (106, 107).

5. The apparatus as claimed in one of the
preceding claims, characterized in that the gas/liquid
contact  chamber (101) has a parallelepiped . or
cylindrical shape.
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‘receiving a liquidin its |lower part, surnounted by a

gas overhead, said chanber conprising neans (15) for

.10 introducing a gas to be treated and neans for

@41 G, Gadl 1 | qat docont act| nGE TRARE0BS 97018

for ensuring inproved contact of the gas with the
lG-qui d, Sdied nepparatlbs coapri Silegmmd opeEmi ngnen tdfei rthe

YRRl RS + o f L mdll aWhQQaQHErEQ@dQQ% fEl%‘Et Eﬁegfﬁ%eans for
overhead (141) above t Iquid, preferab { neans
(gt rag B uigaTy ’E‘Heb@H 'éﬁea%@ Birgui Blaged 2 inThghe

amerxatps&@sOﬁl gh&edakllchai @ bontehar agiedezed(idgn), in
%& it _further co rlses neans for hﬁ &Eng nd/ or h
S0l EPng BRECHH RSt AT | dtee 3593, THHE HppHPatusthe

a@pﬂnmtmedlenlalt@e&aﬁﬁo&la|ns 1 and 2, characterized

in that it conprises dem sting mneans for trapping the

l'iquid droplets and connected to the nmeans for
rfenovi ng Thise s nad-Use as eat@iined0in, ofke cdpgardmss Jasto
¢l aidRd-dt e {hecnpf echdl RgatkaifHh fHEEéHJé%ﬂieghe

in that the gas/liquid contacting neans are of th
ﬁ@ﬁbﬁﬁe‘?%per?ﬁéﬁd f@?)PL§°eﬁhéJhp%%?aPE@eésPéF5|ﬁﬁ% the
IglasQﬂQﬁQEdt h/elané’éctgr etadbag Ctmmsp (ihagc?ﬁd@.d‘l zed ifyect
at the i, qui conta as a
SERa e SRsi PREFRCAR dRdpe. BESbGDORPAFaT S
is inPG@éERZ@Gﬁ/OSOlQS 6. The apparatus as clainmed in
one of the preceding clains, characterized in that
the nmeans for introducing the gas to be treated are
Bl-aced i Ahthe a0 Ysar tasf cheigad/ | iigui doeent &t the

Fv&é&’@ﬁ& mglehblmsﬂ s 0 AdY ect thetdanhd M tTeyuid
ui d en the

. contacting means (107) comprise an upper part not

immersed in the 1liquid, 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 liguid and for reinjecting
it inte the 1liquid in order to circulate the gas
constituting the gas overhead (141} sgeveral times in
the liguid.

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 ligquid and rotating about a vertical

axis.

16. The apparatus as claimed in the preceding
claim, characterized in that the wvertical axis of the
turbine is off-centered in the gas/liquid contact
chamber.
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apparatus is in operation. 7. The apparatus as clained
in one of claine 1 to 5, characterized in that the

.means for introducing the 10 gas to be treated are

j upper part of _the gas/liqui t
gﬁ%ﬁ@@?)qagls , in order tolﬁﬂject the%&%g%ﬁgpgg{8501ss
gas overhead (141) when the apparatus is in
opler at i orfhel5 ppThatupparst uscksinddi néd i wnene @f the

thecddB8eLdingi Ghal BBarghALacLeRi 260 dihd Nate tB8a/11quid
gas/liquid contacting neans (107) conprise an~upper
pHE Aot g MRARE FIHF 4 e b quishr fRGS g @ Soper at i on

of the apparatus, said upper part conprising an
eni ng connected to_ suction ans for aw ng of
HE ne T T Tt SopoBetnad g Pt a1 to
rlgl ,nj etieinag teirtl ziedt oihhethatquitthd ngesdériguddci contateing
titdut] rh (141 everal:
o Y et o gL
in one of the preceding clains, characterized in that

tihe gas/ Ui dypORd A | NGsMeaNS, iGRIST Sin Of cRel UTdH NeLhe
i mersed, in_operation, in the liqui:d and rotating
&FEHEE Ner tT ™S 30 ERFE2CUVELAPE apPar &3S adthe ~ line
eloaiviegd nigh il:he @a@:?ﬂfﬁ@q @u&ib_%f c!tatfea??@si b@‘éﬂhgzaﬁhaénd
t.he vertical, axis of the .turbine is off-centered_in
chayTer (Burd EBrt ddeies Hanble ApPo0% 06a07an Teie
PapELirR2005/@50M983ed lviThet hppardasusfasatladiined dfh the
eneaf.t he preceding clains, characterized in that

the gas/liquid contacting neans consi st of a surface
turbine. 5 12. The apparatus as clainmed in one of

qhai ms 1The albpharGhaiiadLrézethdd tAabnkhergagllinguid to
igqtagﬁéggcterized in that the gas to be treated is

injected into the liquid via a hydro-injector (710).

15. The apparatus as claimed in c¢laim 14,
characterized in that a line, for example cylindrical
(717) surrounds the hydro-injector (710) to limit the

lateral expansion of the jet.

1l6. The apparatus as claimed in either of claims 14
and 15, characterized in that it comprises a
submersible pump (716) which recirculates the liquid
via a line (730) connected to the hydro-injector (710).

17. The apparatus as claimed in one of the

preceding claims, characterized in that it comprises a

. submersible pump (716) which sends the liquid to an.

exit line (701) connected to the gas overhead above the
ligquid bath, in which is placed a deflector (720) which
sprays the liguid jet issuing from the pump in

countercurrent to the gases removed via the exit line.




means consi st of a turbine |ocated deep in the Iiquid.
13. The apparatus as clained in one of the 10
precedi ng clains, characterized in that the line

j gas drawn out .of the gas
inJectg |ré%?trmelqu|d V|agthe turblnggﬁégﬁgg022?§°198
parallel to or nerged with the axis of rotation of the
thft bi ne. TB 14ermeatappar asus wsaigiesl nedni novge off  the

G B ihd Qzlalﬁns chalacdardzesdd nid hatad hee 9@@@&@@5 an
treated is bected into the ll%&ﬁ%' Vi a

AR e ct 8? | 7H9E PE2EBTIiRFe aPHt L%f ashe al heaid,
IWhJ.Q:lIﬁI toiddrol shar acdBrd z€dain thet aehbéngfl @he liquid

3H§J %Jlndr cal_ (717) surrounds the

i) et & 4ﬁﬁfﬁ‘to limit the lateral expansion

of the jet. 25 16. The apparatus as clained in either
of claims 14 and 15, characterized.in that it
conprises a subnersible punp (716) which recircul ates
the liquid via a line (730) connected to the
hydro-injector (710). 30 17. The apparatus as cl ai ned
in one of the preceding clains, characterized in that
it conprises a submersible punp (716) which sends the
liquid to an exit line (701) connected to the gas
overhead above the 1liquid bath, in which is placed a
defl ector (720) which 35 sprays the liquid jet issuing
fromthe punp in countercurrent to the gases renoved
via the exit |ine. W2005/ 094973 - 17 -
PCT/ FR2005/ 050198 18.. The apparatus as clained in one
of the preceding clains, characterized in that it
conprises an apparatus (740) for neasuring the pH of
the liquid, which controls a valve (741) for renoving
the liquid 5 solution to a drain. '




