; e3ewnpwk. 6Tpl P, 1 | ON EXCHANGE SCRUBBER *159159* BACKGROUND OF THE

| NVENTION 5 Field of the Invention The present invention rel at W i
exchange scrubber, and nore particularly, to an ion exchange s WIWI/HWMI/
whi ch an ion exchange resin is used to renove a harnful substance IGrOO%Om
gas, and the contam nated ion exchange resin is cleaned by an aqueous >

solution and restored, thereby processing the contam nated gas. 10
Description of the Related Art Conventional gas scrubbers that use water

need a | arge anount of wat eqoNERQEHRANGE sCRTBgERar nf ul Summmmmmwum"w

contained in the gas. Using a |arge anount of water is a gre
the econony of the gas scrubbers. Since conventional gas scrubbensisib
exhaust a | arge anmount of contam nated water, treatnent of the contam nated
wat er also acts as a consg SR AUSS UPTHEAINVAN PRGN | 0 addi tion,
conventional gas scrubbers have a conpl ex structure, and produce a powder
of chloride during the renoval of the harnful substances fromthe
contam nated gas. The powder clogs the tubes or nozzles of the gas
scr ubber . Wﬂ{ef ogtﬂeef‘nuv%ﬂ "!“}/ causes problems. 20 SUMVARY OF THE | NVENTI ON
Accordingly, Tt is an object of the invention to resolve the aforenentioned
brobl ems and to provide, an | on exghange Scrubber, in whish. ap.i oo, exchange
resin is used to renbve a gas. An agueous sol i orr. Whichi S %tCf%ed in the
scrubber, | Satng?agrlyt, % an i2on exchange scrubber in which an ion exchange resin is used to
remove a harmful substance from a gas, and the contaminated ion exchange resin is
cleaned by an aqueous solution and restored, thereby processing the contaminated gas.
10
Description of the Related Art
Conventional gas scrubbers that use water need a large amount of water in
order to remove harmful substances contained in the gas. Using a large amount of water
is a great burden to the economy of the gas scrubbers. Since conventional gas scrubbers
15 exhaust a large amount of contaminated water, treatment of the contaminated water
also acts as a considerable economical burden. In addition, conventional gas scrubbers
have a complex structure, and produce a powder of chloride during the removal of the

harmful substances from the contaminated gas. The powder clogs the tubes or nozzles

of the gas scrubber, which frequently causes problems.
20

SUMMARY OF THE INVENTION
Accordingly, it is an object of the invention to resolve the aforementioned
problems and to provide an ion exchange scrubber in which an ion exchange resin is

used to remove a gas. An aqueous solution, which is stored in the scrubber, is used to



“clean and restore the used scrubber, and significantly reduces the anount
of water used. As a result, the ion exchange scrubber has a high gas
.efficiency and econony. It is another object of the invention to provide an
i on exchange scrubber that is operable wi thout a nozzle, thereby reducing
the risk of problens due to the nozzle 5 being clogged. To acconplish the
above objects, the present invention ovi des an ion exchange scrubber. The
i on exchange scrubber has a housing and a partition plate installed within

t he housin e ' - j '
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partitioned c ast one cartridge is

installed in an Hﬁ#)ﬁfotﬂgpsﬁjj:c? Or @l@%v@tﬁﬁm@@ 1poi'ae %@H%ﬁcﬁﬁn e Bberfat lseaSt one
S d % t he

gas inlet hole i ornmed I'n an external plate o chanber at a position
bel ow a posj ti t il I.S. knst.al | t as inlet
tube is conéﬁfgeeé"?’%dwp@‘;‘%?ﬁe&gé{g’a‘%rf’@?%ﬁ%‘}@% h‘% %Sgs()fg)g?%@ist él%gtﬁethﬁog&tz%r med in an
upper pl teb?f the 15 housing. At |east one introduction/exhaustion hole is
formed al a’iokerE8Srtion of the chanber, for supplying or draining the

| uti At | tiopn tube connects th .
"t oduct 1 on/ exhAASEFURRRDI BE AP oSSt BF et AR {BAR OGS BLE" cont v o

valve is installed in the at | east one connection tube. The ion exchange
resi n adsor &shengatsarPbrinThe ipnt exchpage serublve hyma hownganda pastifien elale punpi ng
t he aqueous solution fromone side chanber to the other side chanber and
rai si ng theinstellel withint the lagsieguthat partitiorenan mnar spezebdr the tHoesingnin exchange
resin is imersed and cleaned in the aqueous solution to desorb the
cont am nant jongitidlinal direction into two chambers which are filled with a predetermined amount
10  of aqueous solution. Upper end portions of the two partitioned chambers communicate
with each other. At least one cartridge is installed in an upper portion and has an ion
exchange resin. At least one gas inlet hole is formed in an external plate of the chamber
at a position below a position where the cartridge is installed. At least one gas inlet tube
is connected to the gas inlet hole. A gas exhaust hole is formed in an upper plate of the
15  housing. At least one introduction/exhaustion hole is formed at a lower portion of the
chamber, for supplying or draining the aqueous solution. At least one connection tube
connects the introduction/exhaustion holes with each other. At least one level control
valve is installed in the at least one connection tube.
The ion exchange resin adsorbs contaminant contained in the gas. By
20  alternately pumping the aqueous solution from one side chamber to the other side

chamber and raising the level of the aqueous solution in a chamber, the ion exchange

resin is immersed and cleaned in the aqueous solution to desorb the contaminant.



" Therefore, repetitive use of the ion exchange resin is possible even with a

smal | anmount of water. Furthernore., in another enbodi nent, a gas scrubber
that uses water is connected to the ion exchange scrubber, and the aqueous
solution filling the chanbers 5 is allowed to circulate and drive the gas

scrubber, thereby processing the contam nated gas econom cally and
effectively. BRI EF DESCRI PTI ON OF THE3DRAW NGS The above objects and ot her
advant ages of the present invention will becone 10 nore apparent with

reference thetdirefOhekinvé (19 ofiL fnl e%haﬁg‘e%&h Rlipob10&veh RBRISRAR k6sht
enbodi ments taken in conjunction with the accompanying drawi ngs in which:

Fig. 1is a Qﬁ%spectl ve view of an ion exchange scrubber in accordance with
a preferrecPe Sodi ment of the present invention; Fi g 2a i s a disassenbl ed
perspective view of a cartridge |n a cordance Wi t 5 preferred

enbodi nent of t hEVPEERIRt It A F’?eé‘t Higag soryd d At isgdy YT alS car t ri dge
in accordance with a preferred enbodl ment of the present invention and

i ncl udes a qeamacied|to thetieri ¢xchanggsdrahber, lahd;the paeongsolutien fiillling thd chgmberai t hi n t he
cartridge; Fig. 3 is a front sectional view of an ion exchange scrubber in

accor darce iwalldwedQo aiialdieindiiieé tielgadscambeditherby pteskiiig tHercontaiminatedvent i on,
and shows a structure in which the ion exchange scrubber is connected with

a conventi Oé&ggc(gl@ﬁlc%ﬁg;hwgﬁecﬁ@gt uses water; and Figs. 4 to 7 are front
sectional views illustrating the operation of the ion 4

BRIEF DESCRIPTION OF THE DRAWINGS
The above objects and other advantages of the present invention will become
10  more apparent with reference to the following detailed description of the preferred
embodiments taken in conjunction with the accompanying drawings in which:

Fig. 1 is a perspective view of an ion exchange scrubber in accordance with a
preferred embodiment of the present invention;

Fig. 2a is a disassembled perspective view of a cartridge in accordance with a

15  preferred embodiment of the present invention;

Fig. 2b is a side view of a cartridge in accordance with a preferred embodiment
of the present invention and includes a partial detail view for illustrating the flow of gas
within the cartridge;

Fig. 3 is a front sectional view of an ion exchange scrubber in accordance with

20  another preferred embodiment of the present invention, and shows a structure in which
the ion exchange scrubber is connected with a conventional gas scrubber that uses
water; and

Figs. 4 to 7 are front sectional views illustrating the operation of the ion



“exchange scrubber in accordance with a preferred enbodi nent of the present

i nvention through a process in which the |level of the aqueous solution is
.controlled. Like reference nunerals refer to corresponding parts throughout
t he drawi ngs. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
preferred enbodi nents of the present invention will now be described with
reference to the acconpanying drawi ngsg As shown in Fig. 1, according to a
preferred enbodi nent of the present invention, a housing 10 has a structure

defined by gRhitpR8érubedintacdckdan@e WRAWE brefirftl @mbbdimente tlferf%ﬁént}iﬂ\@flﬁ‘onl71 a rear
plate 18, a left side plate 13 and a right side plate 12. Wthin the

housi ng 10, ti&igh& prctedsGh WRRh SV bﬁ&lpﬁqll@b&tssluﬁan skRehrdiRAL i tions an inner
space of the housing into two chanbers and 2 in a longitudinal direction.

The partition pl i@ rdthrehse Ak lofS iodbrRsgoldhe *)irtsitﬁroﬂé};oupﬂgﬂfaa@tiﬁgg. to the
upper plate 11 and allows the upper portions of the two chanbers 1 and 2 to
communi cate. 15 Referring also to Fig. 2a, a cartridge 20, that has an ion
exchange resin 21, is disposed in the upper portion or each chanber 1 and 2

The i og exchg ILE’ﬁilﬁ‘Egéltdlle@)ﬁ gh?g}FE PRIGE r%gwg%’éﬂﬂﬁﬂzﬁtse” al that

can filter fluid, by generating radi S using cha Ions such that it

can exchange cat iI‘HQ?)re% e%nén%gﬁin?e}?lltsn%etgg greséq9§n .elq i e@éﬁlhmge & %i'gedzj' has
vari ous advantages -- §Bomnng a |d% adsSorption efficiency WL h respect to
20 contanin%%h%:m%&pﬁg n%g%nggggai&gghég t he gas, maintaining a high
removal efficiency urlﬁg 2reonmstant og'predeternined time interval, and

bei ng usabl e sem permanent.l. y cleaning with an acidic or _.basic solution
if a large anoun956$°gBHPéﬁ¥nng8ﬁ Wﬁﬁ%%ﬁ%?h?§g§8@8WH§8tOEﬂwénﬁﬁybrding to
one preferred i n.Fi 2a, t rt are | onger

in a specif iné’;%}r{’?lgagliﬁqlgiﬁé ,1%5% affg@%mfﬁ dﬁ@?ﬁi&’g 20 §PRt Eﬁféqmﬁ {oiﬁgg?elgtfﬁg’d’e? |
i 26 [ 1 [,0f. ,
Po. si 00 gr ORGP 5 b atie, B alels PGP APy 2oe S FREE G e SV EEaS me

constant or_predeterm ned interval, The 5 protruded portions 26 have a
pr edet er mi nBePSIMENiPy Fhereais dormed arpagiifionplaig ) et prréfierseinpESPIE e | n one
enbodi nent, the protruded portions 26 and the ribs 27 have the sane
pr edet er ni nBepsingtip (e chayrherslgnd &y m longigndinad figection. dhe gpréitien plpted4 s one of
the outer surfaces of the side grills 24 and 25. Next, the structure and
oper ati on ofnstaHed gh that itiig aotzgnpegted txthe wrpserlatgil 1 pndalloys e apest perdiornbodi nent
of the present invention will be described. As shown in Figs. 2a and 2b,
the two si def e iwe chapbersd@ngd tegqnmaigsteed t o bot h sides of the central
plate 23 such that the ribs of the side grills 24 and 25 cross the
protruddb porti ofefesting o todiig. 2a) a gartzitige 203 thahbassidomencharegesimdl, im path for
gas to flow, shown by arrows 28 and 29, is forned in the cartridge 20. Gas
i s i ntroducdupased intthe ippaeporpiar erieach dhimbérd and 2t. Thel ipe exChangdresih@hes @ hr ough a
zigzag path fornmed by the central plate 23, the crossed ribs of the side
filter made from a porous material that can filter fluid, by generating radicals using

charged ions such that it can exchange cations or anions as needed. The ion exchange
resin 21 has various advantages -- showing a high adsorption efficiency with respect to
20 contamination substances contained in the gas, maintaining a high removal efficiency
during a constant or predetermined time interval, and being usable semipermanently by
cleaning with an acidic or basic solution if a large amount of contamination material is

adsorbed.



“grills 24 and 25 and the ion exchange resin 21, and is exhausted to the
upper portion, so that a holding tinme of the gas within the cartridge 20

i ncreases. Thus, it becones possible to effectively adsorb harnfu
substances fromthe gas. The ion exchange resin 21 covers the outer surface
of the side grills 24 and 25, 20 and utilizes a processed material in which
ions are exchangeable. In an enbodi neny in which several cartridges 20 are
arranged adj acent to each other to forma set 22 of cartridges and the set

22 is installed, AEéB%di'h?fb X pRANRA efn%§dlﬂle@tlas%ﬁy\eﬁﬁlf9% 2aQHt Sriapdsiace out of
the outer surfaces of the side grills 24 and 25 such that only one sheet of

lon 6 exchanggerifsficife dﬁEthéH ad h?@eta%ﬁ%‘qh 1bR& z(é%FhrﬂrS{Hﬁ%d &ﬂmoﬂs%t he case

of one of the olUternost cartridges anong the set 22 of overl apped

cartridges, mhhge gﬁa@eoea&%%ﬂg&t oﬁgfeaet@almhéd lheﬁraﬁ'ah@qv&adpgm Bulyases of the

outernost side grill. doi ng I on exchange resin iIs arranged on

the outer MOgkh hm?gSHIBJ ?f:tﬁz?t ah alE@?pa%:ﬂt atﬁ%gﬂé?ﬂlt gpfxéé?&é]’n{l]&% 1I‘i_’telrv S Pt I ve

cartridges 20. Referring to Figs. gas ol es 3 are formed at

t he Ieft Si 8 eatﬁr?lg’nso 6tlpdeer4 %eﬁ‘g@e&)@gﬁ %ndOft d t;l%st@;%&g 210 bel ow a

portion mhe artridge 1s 1 ubes are coupled to

the gas inl t | nt,ai_n tye

i ntroduced tg%e@%?% rgf)hczr? %’n% erals%W?Le{ﬁég rél)?lrbl&e_é%rpeoglm% ? a\lfl\ﬁqf e‘n)t hje} 10 gas is
orti of t cartridge fpast t he

supplied to,_th
on exchangi? esf FreBRE g Ser parhe POhA o hE PPl i S5 The
processed gas asse n ace 34 forned in the upper portion
of the hous% RGUE Qﬁﬁsogtnngﬁ ﬁ%%ﬂgpéﬁ to the outside of housing 10
t hrough an exhau e 40 fornmed in. th upper. .pl e 11. hown in
Hoe %3 1o 7 a Bl “OHFHE R b a‘aeﬁ%wggeg i AcirdsBed Wik iy g |
t he res ective ¢ nd 2 of the hou endln on the kind of
t he con %m & gﬁrﬁng‘é{l Weﬂ’FFéerE)éf‘é’em’éﬂ?“éi bB ‘E:SCEPﬁduDgrE’)B‘W“@r’ %17@ sol ution
is used. Wen the contam nant is an acidic substance, for exa e HCO or
the |ike, a8 thedwp side grllyéhand 4 a1g coypdsd te patysides ofdheepniral Rlgled3 et c., can
be used to desorb or_wash the 20 contam nant adsorbed in the ion exchange
resin 21. Viehthahthe glbnetthe sidngrills@4andaserossdprrotivded porionyefiths eenddll ut i on
containing HZS04 or the like can be used. According to a preferred
enbodi ment plptet2BeAp phosarin Fign2bm pah forgas tohidamn shewirpyjarraws 2handuisi ng 10 i s
constructed such that the |ower portion of the housing has a |arger vol une
than the foromgprthpenrtriden2®Gas ieinmedusthiy thhlower pordor af the caftyisige 20, nst al | ed,
t hereby enhancing the capacity of the housing 10 for storing the aqueous
sol uti o5 . MAewsthoweh aaigRigmth %/bnamsﬁhe eentrabdatp @3, tthagrofsednlsoidte sidee chanber s
1 and 2, there is forned at |east one introduction/exhaust hole 42, 43 so
as to comugiils24andas$ ewsishe Bn thabangeoesithin bt is exhaastel] 12 theluppertportion, so
i ntroducti on/ exhaust hole 42, 43, connection tubes 61 and 62 connect the
i nt roduct i othaex haldsig thnd efsthd Zxas Asthinothereaktridge [P0t incredses. c bush éirtecdmesnd 2. At
| east one | evel control punp 60 is disposed between the connection tubes 61
and 62. Thepdseibklto effentivell aduoriphatdfud substandel &roahegass sol ution filled in
ei ther chanber 1 or chanber 2 to the other chanber. For this action, at
| east one bi - di r @aé loarathapgsesin OF cdv@rsahd @itdrainglcy ofithe kidagtilld 24and 25,
uni di rectional punps, can be installed as the | evel control punp.

20  and utilizes a processed material in which ions are exchangeable. In an embodiment in

which several cartridges 20 are arranged adjacent to each other to form a set 22 of
cartridges and the set 22 is installed, the ion exchange resin 21 covers one outer surface

out of the outer surfaces of the side grills 24 and 25 such that only one sheet of ion



"The punpi ng can change the | evel of the aqueous solution filling the
respective chanbers 1 and 2 in a state where an overall anmount of the
.aqueous solution filling the housing 10 is constant. By punping the aqueous
solution to a chanber and filling it, a cartridge can be imersed in the
aqueous sol ution. By doing so, the ion exchange resin 15 21 of the
cartridges 20 installed in chanbers 1 @and 2 is alternately imersed in the
aqueous sol ution, thereby desorbing contam nant adsorbed in the ion

exchange regicRargd B8 i6 hRAYeA Debhien RN cHURENIE Mehb NLadlof SRUSE Y
controlling thelevel of the aqueous solution using the level control punp

s no need T S O o e R TG IR B P
compl exi by of 't RE e, FE Lo Skl 0 gl Sk B, By BB HE P B et o
2t the | oner DREer il PREl e bl b sufthe) B REp Rl Endigniig, | 512 1
Vever cont rEPRirnaEBeRao s STy Wi (R the space. Deposi ted powder 95
the respect | ve caRmauia SR od e Tie s 3wk R laRt ot siBledipe "cuch
ar'e di roct c UBUATLOTRECIUEr! (oPIOIE O PHRE & REHTTANEF A Ciet e
andthe 1 VBRI HOr SHBISE R S IFCISF 00, R AR RoFh S ant age

in which po r 95 deposited in the housing 1Q is collected bel ow an
incline pat ﬁféﬁfﬂ%n? n the inzoquggggas s £arBed 1 g ol Fons Prdilethes - 10
According to a preferred enbodi nent of the present invention, in order to
drain t ﬁ‘g afasdd ePPligt tr thedovy noginefdhs prstridge &0 gad s flansipasighe i) r enpve

t he accunul at ed powder 95 fromthe |l ower portion of the chanbers 1 and 2,
as shown i ne¥chgpge 1esingindirezigrag pah famed i the paraidee 20- 1e prosessesgas PRsest i on of
the front plate 17 corresponding to the [ower portion of the incline path
of the incl # pemppricaingspace 34 Apranseldi Hig wpperawsionex the kougipg 49 aedrisdbinnent  of
the present invention, as shown in Fig. 3, a gas scrubber 90 that uses

wat er, her e¢¥hansteskto thefautsidsdf hepsing 14 thwenghppnexbastiishet0 fogmed ipgheawpherect ed to
the housing 10 and installed. Wen the wet gas scrubber 90 is used

st and- al oneplateHé. wet gas scrubber needs a continuous supply of a |arge

vol une of water. Both the powder and processing water generated in the gas
processilhg step ofsshmvnstFi®03 ¢a% aguedgispmed 8mairg of apedustsoluien B&mwoved
continuosly. Therefore, a |large volune of water and a separate apparatus to
process t hefijjglwiahe mspecineatadbersibwad 2 of theteusirtghid. Wependmg os ciielitifxbof 90 i s
used with the present invention and is connected to the chanbers 1 and 2 of
t he housi ngtht@ontithmamtguseined mehagdas,@an avidiclkblntidhe basi® satinambieussd Whend 2 can
flowto the wet gas scrubber 90 and circul ate, as shown by arrows 102, so
t hat the anthdrbntehinastie an Wadid sulistdnbe fovadxagpls, HCT olrhelikQQ tdsckdasas. Al so,

t he powder, which is generated, together with the processing water, flows
into the chesnnsiifig, IfoaBRanzble, INBCORYNADH NEtOatinbe Ged toaksbrb @f vask @gar at e
apparatus to process the 5 powder. In order to performthe above-described
oper at i @Os, cdnfinihngd a@oedtd g theSi6r thgige @ksid DE WHESERA boritdaivigatt iLnbdzas t he
followi ng structure. As shown in Fig. 3, within the chanbers 1 and 2, a

filter 50 paibkiahdeQRBadidi€sdlitfon@Ent@iningBSONSMAETiRe dhndBdsed. ABdoRdiAG 0P PEN
portion 106 and a | ower portion 108 at a | evel below the gas inlet hole 30.

At either t bl%fe%@d le@bbdimeftor Qﬁ@ﬁr@seﬁ@in%nti%ﬁ[eas sh@At inS ig.el, @ﬂe‘?ﬁo%si_ﬁg 10fs t he

housi ng 10, at | east one aqueous solution outlet hole 91 is installed at a
llevel abovecdhgudidd fueh 1P 1RNIwBE RS enihMisTERak GUBzeiOdoltRE 1Af WROUS _
sol ution when the | evel of the aqueous solution in tﬁe chanbers 1 and 2 is
changed by the level control punp 60. At |east one aqueous sol ution inlet
hole 92 is installed below the filter 50. The wet gas scrubber 90 is
connected to the aqueous 15 solution outlet hole 91 and the aqueous
solution inlet hole 92 through tubes 110, 112 and 114 to circul ate the
aqueous solution within the chanmbers 1 and 2. According to anot her
preferred enbodi nent, a circulation punp 93 can be installed in the
circulation path of the aqueous solution such that the aqueous sol ution
within the chanbers 1 and 2 can circul ate through the wet gas scrubber 90.
The filter 50 prevents powder contained 20 in the introduced processing
wat er fromreaching the upper portion of the chanbers 1 and 2 when the

| evel of the processing water introduced fromthe wet gas scrubber 90 is

o N 1 rY Y N 1 R T o, Y M T g, o




10 In order to restore the processing efficiency of the used i on exchange
resin 21 of the cartridge 20, a process for renoving contam nant adsor bed
.in the ion exchange resin 21 will next be described with reference to the
acconpanyi ng drawi ngs. The ion exchange resin 21 of the cartridge 20 can
mai ntain a processing effect 5 on the contam nated gas for a considerable
amount of time. However, when a |arge-anount of contam nant is adsorbed, a
process is needed to periodically desorb the adsorbed contam nant and

restore t h%@fe#&ii&ﬂ&%h@ﬁm&sfi}?g WA%e BRECHANGS & Gdtdlled lihe odhdigg i@ the
preferred enbodi nent of the invention, the contam nated ion exchange resin

21 is cleang adi{gio?ﬂle%us%{é @) t6r QbritAkd £uBAHEOMEopOl ution that fills the 10
X . {

chanbers 1 a . The cleaning process is as follows. At a first step, in

order to form thg, i akn F3QWhnkA, ﬁ‘&'b"ﬁ%té’?&fh?ﬁ% ﬁfé%%ﬂ{eﬁfﬁ' anfYMReRO PUNDS

t he aqueous sol uti on%r omthe rig cha e right connection

ube 51 v EheRaRISEL MR ILLGPUBLL SR PR, Q0L SR A
| ef t i i td nui . of th
L Conmechy B BREEE% o P S QLG BB, 4 I Stfla Bl e 2aueovs

solution in owere 0 e agueous

solution in_t | eft. chanber .2 ,is raise t hat. sh in Fi.g. 4, the
cartridge 2@6“1{&2 C?Wgalﬂéeflfltr%(ﬁ'ﬁ%'é?ﬁ?lsﬁgﬁeé%%pﬂ%g? R tr’ﬁe%rgplg 8%%“{%@ daqueous
sol ution, he agueous | ution.that overflo t he e rti.on of the
par b thon oY SRR REr Rl SRt ditesel Sihpieh e ontelPRRheR e ovel's
of the aquequs, 20 solution in both the chamhers nd .2 are intained at a
const ant | cito e kel eriiol i BumBIRY (e paerays Sty el sel e paam BRIyt he
cartridge pqrtion of the left chanmber 2.is ¢ letely. imersed in the
aqueous sol%‘f’l“b?f,z forke @ ’t&ﬁm"ﬁ&h g &&sﬁﬁ?%&t A tt%%%l‘g‘FFCBQ%BH‘Q@ Fesin 21
within the cartrid 20 in the left chanber 2 are desorhed by the 11
aqueousi%ol At dpestiap URIirRoHipRAY BUTSRS, Fan besiafldios thg loyel CoRIURYIM in Fi g.

4, according to a preferred enbodi ment of the invention, in the case that
the gas i nlBte pupeiae gan ghanggthe jgvel ofhthe Adueqys wpltiew fHlingnihe Hespestivet hol es 30
and 30", as the level of the aqueous solution in the left chanber 2 is

el evat ed, tdhemberadaad? & svatewhera an pyssall ameuat offhe pqupeusgalytipmiiling thgbe 31
through the left gas inlet hole 30" fornmed in the left side plate 12, and
fills the |lkdusingd® isioohssantt BippuiBning By agveoanisiutiondor chasbporatidridlingit.ehe | evel

of the aqueous solution in the left chanber 2. According to a preferred
enbodi ment @ftritgeecain e Enmprsed inithe agusous sdietiont Bedejngsa, Hieden axglamge tesimade i n a
shape of the letter "T," both ends of the gas inlet tube are connected with
t he gasi1% nl 2t ohibk esrtrBiged 20 installgDin cdiambére 1cAnd e ralterhatalydmiersed spéet i vel vy,
and the gas is supplied through a predeterm ned portion thereof. The gas
cannot be sajppédusedution, tHeeebl désorbgpscontaingiant adserb&ilin thevibn etvhange casimdct ed t o
the left chanber 2, while the cartridge 20 is being cleaned since the |eft
gas inlet tatdel@hingitie ibh kkehangsi redin 2 heThas| by @ostraihg ithe devel dfaboaqiengl y, t he
processing of the contam nated gas is perfornmed only in the cartridge 20
instal | ed igsohitiog udibg thegbiel EdiadbAIMPL60 and thus removing the contaminant from the

ion exchange resin 21, there is no need for separate equipment, such as a nozzle.

20  Therefore, the structure of the device is simplified and the risk of problems due to the
complexity of the device is reduced.

According to a preferred embodiment of the present invention, as shown in Fig.

1, anincline plate 15 is installed at the lower portion of the housing 10, so that a space is



"Thus, since the introduction and interception of the gas is automatically
carried out by controlling the | evel of the agueous solution, the structure
.of the device is sinplified, and therefore reduces the risk of problens due
to the conplexity of the device. 20 As shown in Fig. 5, at the second step,
by stopping the operation of the I evel control punp 60, the aqueous
solution flows through the connection ¢ ubes 61 and 62, through which the
aqueous solution is supplied or drained, so that the | evel of the aqueous

solution i ”fo?nﬂ&cl‘bét»b&an%@ﬁa%?laie Pj”a‘iﬂd?heﬁ@xb ipid1 s &}ﬂheerﬁ)ldblh%%.iﬂme%lat e. In

this 12 step, since the gas can be introduced into both the chanbers 1
d2th [
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sol ution can be performnmed gas scru of 't resent
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operati on oppos erat| step evel of
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thus the aq us, sol t|on St i nt r.odu i.nto eft cha r However,
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i ntroduced into the right chanber 1. Since the contamnant in the 15 ion
exchange r eBfompf ﬁﬁ§¥§ﬂ?%@wﬂﬁthin the right chanber 1 is desorbed and
cleaned, the efficiency of the ion exchange resin 21 is restored, In this
third st@p, the g\zsgorsms&%@Pﬁege%%@dr@mb@fahwrﬁ%t IBYfingion. in ¢THE 1P &P chanber

2. Afourth step is to clean the filter 50 of the ion exchange scrubber of
t he present theridaepup sofutigh OHeplase thanusqes sqheiofeer §aemeys thpBesumadrted j ke t he
above, when the 20 aqueous solution is circulated fromthe wet gas scrubber
90 and powdeewdes 9% fomdbrtowr pattien efifee dnmbered and 2p5¢hovn idiég-Het dWin h t he
aqueous solution, as the level of the aqueous solution in the chambers 1
and 2 is el pwmp 8@ qoneectague dheslower parfiamofithe frontadte b7 corraspendaigeatier s 1 and 2
along with the floatlng powder. At this time, since the filter 50 13

whi ch is i nbvwet petion of thivncitegratiesfshelinglimg pllatdlﬁl-t ers the powder, the powder
is not noved up to the chanbers 1 and 2 but becones attached to the | ower
portionibf the fiActending@o andthesproferred embadiment of thinplesent ingeritiouals siofwnt he
aqueous solution in chanber 1 is reduced bel ow a maxi num | evel, the powder
95 that is atRigchegastsorublee 90 haarseswatbraloeiodfter teferfeid itd @sra vied gasscibbat ur al |y
desorbed fromthe filter 50 and sinks toward the | ower portion of the
chanber 1, samHelvatnectee td the harsingd 0 and msmiddc $hey the vetgesderublae 80 js uséd i t
becones necessary to exchange the aqueous solution or to renove the powder,
t he powder btand-gl6my 6@ wey gdsRerublied héedpalogntiBibuad SuppBseraildrgslvony 6. wakks.

previ ously described, the ion exchange scrubber having the above structure
10 accor di nBothahé péwdeR¥RNbrofRsind!FEr Soheladl 1EHEe RANGOCIsSRE Eepp bthe R@s a hi gh
processi ng

20  gas scrubber 90 also need to be removed continuosly. Therefore, a large volume of
water and a separate apparatus to process the powder are needed.

However, when the wet gas scrubber 90 is used with the present invention and

is connected to the chambers 1 and 2 of the housing 10, the aqueous solution within the



~efficiency and is sem permanently usable in order to renpove contam nant
contained in a gas, and alternately cleans the ion exchange resin of the
.cartridge installed in the respective chanbers by controlling the | evel of
t he agqueous solution using a |level control punp such that a predeterm ned
anount of aqueous solution can be repeatedly 15 used whil e desorbing the
contam nant, so that the anpbunt of watger used decreases considerably as
conpared to a conventional wet gas scrubber. Al so, several devices,
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that is Qecess ry for the conventional wet gas scrubber circulates as the
aqueous 3ol MYTSH within the housing of the ion exchange scrubber and is
re-supplied to the t gas scyuhber. result, the amount of. water used
i s decreased cong}ﬂﬁgéﬁﬁviﬁﬂﬂﬁ$%mﬁ%Pﬂ@ﬁ%ﬁ‘?@“ﬁ%ﬁé?%F@&X P?Hﬁ“& ¥ gas
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15 WHAT IS CLAIMED 1S: 1. An jon _exchange scrubber conprisinq: a housing; 5
a partitionPqstign K06and g dowes gossion rwfhattark@eﬁ'eﬁm g zaniglebhgle 3928 5itheg then i nner
space of the housing in a longitudinal direction into two chanbers filled
with a p?edifteside platel 13 a5 ke right sidgudaed 2 96the hayaing JBpetrleashgngpaquepdsns of t he
two partitioned chanbers comunicating with each other; at |east one
cartridge i frittionjostietapleh ivipgaliedpin levd abeyiedhd fiter BRipndpetaw theminiguex change
resin;

level of the aqueous solution when the level of the aqueous solution in the chambers 1
and 2 is changed by the level control pump 60. At least one aqueous solution inlet hole
92 is installed below the filter 50. The wet gas scrubber 90 is connected to the aqueous
15  solution outlet hole 91 and the aqueous solution inlet hole 92 through tubes 110, 112
and 114 to circulate the aqueous solution within the chambers 1 and 2. According to
another preferred embodiment, a circulation pump 93 can be installed in the circulation
path of the aqueous solution such that the aqueous solution within the chambers 1 and 2
can circulate through the wet gas scrubber 90. The filter 50 prevents powder contained
20  in the introduced processing water from reaching the upper portion of the chambers 1
and 2 when the level of the processing water introduced from the wet gas scrubber 90 is
raised. According to a preferred embodiment of the present invention, one or more wet

gas scrubbers 90 can be installed.
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According to the preferred embodiment of the invention, the contaminated ion
exchange resin 21 is cleaned using an acidic or basic aqueous solution that fills the
chambers 1 and 2. The cleaning process is as follows.

At a first step, in order to form the state shown in Fig. 4, the level control pump
60 pumps the aqueous solution from the right chamber 1 through the right connection
tube 61 which connects the introduction/exhaust hole formed in the respective
chambers 1 and 2, and drains the aqueous solution through the left connection tube 62.
By continuing to pump, the level of the aqueous solution in the right chamber 1 is
lowered and the level of the aqueous solution in the left chamber 2 is raised, so that, as
shown in Fig. 4, the cartridge 20 in the left chamber 2 is completely immersed in the
aqueous solution, and the aqueous solution that overflows the upper portion of the
partition plate 14 flows into the right chamber 1. Accordingly, the levels of the aqueous
solution in both the chambers 1 and 2 are maintained at a constant levels in the state
shown in Fig. 4. At this time, since the cartridge portion of the left chamber 2 is
completely immersed in the aqueous solution, the contaminants adsorbed in the ion

exchange resin 21 within the cartridge 20 in the left chamber 2 are desorbed by the
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10  and 30’ of the chambers 1 and 2, respectively, and the gas is supplied through a

predetermined portion thereof. The gas cannot be supplied to the left gas inlet tube 31°,

which is connected to the left chamber 2, while the cartridge 20 is being cleaned since

the left gas inlet tube 31’ is filled with the aqueous solution. Accordingly, the

processing of the contaminated gas is performed only in the cartridge 20 installed in the
15  right chamber 1.

Thus, since the introduction and interception of the gas is automatically carried
out by controlling the level of the aqueous solution, the structure of the device is
simplified, and therefore reduces the risk of problems due to the complexity of the
device.

20 As shown in Fig. 5, at the second step, by stopping the operation of the level
control pump 60, the aqueous solution flows through the connection tubes 61 and 62,
through which the aqueous solution is supplied or drained, so that the level of the

aqueous solution in both the chambers 1 and 2 maintains an equilibrium state. In this
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the first step occurs. The level of the aqueous solution in the right chamber 1 is elevated

10  up to the upper end of the partition plate 14, so that the aqueous solution overflows and
thus the aqueous solution is introduced into the left chamber 2. However, the left
chamber 2 is in the state of the minimum aqueous solution level level. At this time, like
the first step, the aqueous solution is filled in the gas inlet tube 31° at a constant height,
so that the gas is not introduced into the right chamber 1. Since the contaminant in the

15  ion exchange resin 21 installed within the right chamber 1 is desorbed and cleaned, the
efficiency of the ion exchange resin 21 is restored. In this third step, the gas processing
step is performed only in the left chamber 2.

A fourth step is to clean the filter SO of the ion exchange scrubber of the present
invention which may include the wet gas scrubber 90. Like the above, when the

20  aqueous solution is circulated from the wet gas scrubber 90 and powder is introduced
into the chambers 1 and 2 together with the aqueous solution, as the level of the
aqueous solution in the chambers 1 and 2 is elevated, the aqueous solution is moved up

to the chambers 1 and 2 along with the floating powder. At this time, since the filter 50
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shown in Fig. 7, while the level of the aqueous solution in chamber 1 is reduced below
a maximum level, the powder 95 that is attached to the lower surface of the filter 50 is
5 naturally desorbed from the filter 50 and sinks toward the lower portion of the chamber
1, so that the filter is automatically cleaned.
Later, if it becomes necessary to exchange the aqueous solution or to remove
the powder, the powder is removed by the drain pump 80 as described above.
As previously described, the ion exchange scrubber having the above structure
10  according to the invention, uses an ion exchange resin that has a high processing
efficiency and is semipermanently usable in order to remove contaminant contained in
a gas, and alternately cleans the ion exchange resin of the cartridge installed in the
respective chambers by controlling the level of the aqueous solution using a level
control pump such that a predetermined amount of aqueous solution can be repeatedly
15 used while desorbing the contaminant, so that the amount of water used decreases
considerably as compared to a conventional wet gas scrubber. Also, several devices,
including nozzles, are eliminated, thereby simplifying the structure of the ion exchange
scrubber, reducing the risk of frequent problems and enhancing processing efficiency.
In practice, the ion exchange scrubber of the present invention makes it possible to
20  process the gas using an amount of aqueous solution as small as 1/several hundredth of
the amount of aqueous solution used by a conventional wet gas scrubber.
Furthermore, in the embodiment in which the ion exchange scrubber of the

present invention is used with the conventional wet gas scrubber, the cleaning water
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powder that is generated during the gas removal process is also removed.
5 While the present invention has been described in detail, it should be
understood that various changes, substitutions and alterations could be made hereto

without departing from the spirit and scope of the invention as defined by the appended

claims.

10
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5 a partition plate installed within the housing and partitioning an inner space of
the housing in a longitudinal direction into two chambers filled with a predetermined
amount of aqueous solution, upper end portions of the two partitioned chambers
communicating with each other;

at least one cartridge installed at an upper portion and including an ion
10  exchange resin;
at least one gas inlet hole formed in an external plate of the chamber at a
position below a position where the cartridge is installed;
at least one gas inlet tube connected with the gas inlet hole;
a gas exhaust hole formed in an upper plate of the housing;
15 at least one introduction/exhaustion hole formed at a lower portion of the
chamber, for supplying or draining the aqueous solution;
at least one connection tube for connecting the introduction/exhaustion holes
with each other; and
at least one level control valve installed in the at least one connection tube.
20
2. The ion exchange scrubber as claimed in claim 1, wherein the
cartridge comprises:

a central plate, having a plurality of protruded portions, the protruded portions
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two side grills each having a plurality of ribs with a predetermined length and
being spaced at the same interval as the protruded portions; and
5 an ion exchange resin covering at least one outer surface of the two side grills,
wherein the two side grills are attached at both sides of the central plate such
that the plurality of ribs are not directly in contact with the plurality of protruded

portions, and the ribs cross the protruded portions.

10 3. The ion exchange scrubber as claimed in claim 1, wherein the chamber
comprises:

a filter installed at a lower position than the gas inlet hole inside the chambers
and partitioning the inner space of the chamber into an upper portion and a lower
portion;

15 at least one aqueous solution outlet hole installed at a position that is higher
than the filter but is lower than a minimum level when the level of the chamber is varied
by the level control valve;

at least one aqueous solution inlet hole formed at a position lower than the
filter;

20 a gas scrubber device connected with the aqueous solution exhaust hole and the
aqueous solution introduction hole through respective tubes, and using the aqueous
solution of the chamber as circulation water; and

a circulation pump installed on a circulation path of the aqueous solution such
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5 aqueous solution does not penetrate into a space formed below the incline plate, and the

level control pump is installed in the space below the incline plate.

5. The ion exchange scrubber as claimed in claim 1 further comprising a
drain pump connected with the lower portion of the chamber, for removing powder
10  deposited at the lower portion of the chamber together with the aqueous solution filled in

the chamber.

6. The ion exchange scrubber as claimed in claim 1, wherein the lower
portion of the housing is larger in volume than the upper portion of the housing where the

15  cartridge is installed.

7. The ion exchange scrubber as claimed in claim 3 further comprising a
drain pump connected with the lower portion of the chamber, for removing powder
deposited at the lower portion of the chamber together with the aqueous solution filled in

20  the chamber.



