
-------------~ --~~---------------------------------

TIT~E OF THE INVENTION 

APPARATUS FOR REMOVING IMPURITIES IN AIR;' 

9.:!:l..CKGROUND OF THE INv"EN':':i:ON 

l. Field of the Invention 

The present in7enticn relates to an appara~~s for 

removing impurities in air, and more particu:arly, tc a~ 

apparatus for removing i:npurities having a wate::c qua:ity 

control function for concrolling the pH value of an absorbi~g 

solution used for absorbi~g and removing soluble gases 

contained in the air thrcugh gas-liquid ccntac~. 

2. Description of the Related Art 

For introducing outside air, through an outside air 

supplier, into a clean room for which a certai~ level of 

cleanliness is required, an apparatus for removing soluble 

gases contained in the outside air through gas-liquid contact 

has been well known, as is disclosed, e.g., in Japanese Patent 

Application Laid-open No. Hei 9-253442. 

The apparatus for removing soluble gases in ai~ 

disclosed in the aforementioned application removes soluble 

gases in air by causing an absorbing solution to absorb the 

soluble gases therein while allowing the absorbing solution 

such as water or pure water to efficiently come in gas-liquid 

contact with the air containing the soluble gas component 
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therein. 

The absorbing solution is sprayed :rorn spray 

nozzles within a passage (e.g., a wind :un~ell :hrough which 

the air to be processed passes, and disso:ves and abscr~s the 

so l.uble gas cornpor .. e!"' .. t throt1gh gas-~ iqu.id co:i.:act. Tte:--~, t:1e 

absorbing solution ~aving the soluble gas compcne~t dissolved 

recovered, 

circulated within a circulation system so as :c be in:roduced 

into the passage through which the air to be processed flows. 

~hen the absorbing solution ccntin~cusly removes 

the soluble gases while circulating wi:hin t~e circulation 

system, the quality of the absorbing solution in the 

circulation system deteriorates because the concentration cf 

the absorbed gases increases. In order to prevent such a 

deterioration in the quality of the absorbing sol~~ion, part 

of the absorbing solution in the absorbing solution 

circulation system is drained, and the corresponding amount 

of replenishing water is supplied. 

Eowever, when the soluble gases in the a ;.,.. _ ... to be 

processed are more acidic than alkaline, the absorbing 

solution in the absorbing solution circ~lation system ~ends 

to be more acidic even if the concentration of all the 

absorbed gases is not increased, and as a result, the rate at 

which the absorbing solution removes the acidic gases is 
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decreased. 

To 0~1e::::come this prob::..em, a:-" i:npt:rity mixing r:tethod 

has heretofore been used to control tte pH va!~e cf the 

absorbing solution in the absorbing solution circ~lation 

system. the i:r.puri :.y :'Llixing metr .. od, an ac:.·':!l.C: 
... . ... . 

a.:.. :<a.L 1:-..e 

pH regulating so!u:.ion, or a p2 buffer scl~:io:-.. in whicj an 

acid subs:ance and an alkaline substance are b::..ended in 

predeter:nir .. ed amounts is introduced i.:-J.to a:-. absc:rbing 

solution so as to adjust the pH value of :~e aDsorbing 

solution within a predeter:nined range. The chemical 

solutions used in this case include sulfuric acid, 

hydrochloric acid, nitric acid and oxalic acid as acid 

chemicals, and amine-containing chemicals as alkaline 

solutions. 

However, in the impu=ity mixing method, most cf 

vapor components of the used chemical solutions are contained 

in the air to be processed as substances to be removed. As a 

result, when the absorbing solution is vaporizing or when the 

absorbing solution is carried over to the downstream side of 

the processing apparatus, etc., part of these chemicals may 

vaporize in the already processed supply air to thereby 

increase the concentration of the removed gas compone~t. 

Hence, the vaporized chemicals would be potential 

contaminants. 
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SUMMARY OE" THE INVENTION 

The present invention has been made to overcome the 

aforementioned problems, and therefore has a~ objec: 

present invention to provide an apparat~s fer removing 

the pH value of an absorbing solu~iar:.. 
. . . 

a.:: sc r:: .:.:--.1.c; 

scluble gases in air to be processed withcu: increasing :he 

concentration cf the removed gas . . . .. . 
ccrnpor~er .. t. 1:: t:ie a..:.. reac:.y· 

processed supply air, and which hence contro:s t~e quali:y of 

t::i.e absor!::iing , . . 
SO.!..~t.l~n. 

The present invention provides an apparatus fer 

removing impurities in air which has the :allowing 

construction in order to overcome the aforemen:ioned 

technical problems. That is, one aspect cf the presen: 

invention provides an apparatus for removing impurities in 

a ;,,.. 
-J.. in which soluble gas impurities in air to be processed 

are absorbed and removed by a gas-liquid contact method, 

comprising: an absorbing solution circulation system for 

supplying an absorbing solution into a passage through which 

the air to be processed flows, dissolving soluble gases in 

the air to be processed into the absorbing solution wr.ile 

causing the absorbing solution and the air to be processed to 

come in gas-liquid contact with each other, and recovering 

the absorbing solution having the soluble gases dissolved 
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therein and supplying the recovered absorbing solution back 

into the passage; and a selective ion controller for 

controlling the pH value of the absorbing solution wi:hin a 

In the a.ppa::atus fGr removi::.g im;:iuri ties i:-~ ai:: of 

the present i~ventic~, the selective ic:: detects 

the pE value cf tte absorbing solution in the absor~ing 

solution circulation system, and controls the pE value tr .. e 

absorbing solution within a predetermined range by 

selectively adjusting eit~er positive er negative ions of t~e 

absorbing solution based on the detected pH val~e. 

In the apparatus for removing i~purities in air of 

the present invention, the selective ion controller controls 

the pH value of the absorbing solution wit~in a prede~ermined 

range by selectively removing either positive or negative 

ions of the absorbing solution in the absorbing solution 

circulation system. 

The apparatus for removing impurities in air of the 

present invention may further comprise an absorbing solution 

replenishment system for supplying the absorbing solution 

circulation system with a fresh absorbing solu~ion, and an 

absorbing solution drainage system for draining part of the 

absorbing solution from the absorbing solution circulation 

system. 
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In this case, the selective lon controller 

selectively renoves either positive or negative ions frcm the 

fresh absorbing solution supplied ttro~g~ the absorbi~; 

solution replenishme::-.t system, ar .. d abso.::-bing 

scluticn circulation syste~ with the replenishing absorbing 

solution from wnic~ :he ions nave teen .::-e=cved, so :ta: :~e 

circulation system ls controlled wit~in a predete.::-~i~ed 

range. 

!n the thus cons:ructed apparatus ~er re2ovi~g 

i:rtpuri ties in a;,.... of tr~e present inve::-.. :ior., the se.:.ecti7e icn 

controller may be based on an electrolytic separation/removal 

method or may use an ion exchange resin. Pure water or water 

may be used as the absorbing solution. 

set the pH value of the absorbing solution in the absorbi~g 

solution circulation system within the range from 5.0 to 8.0. 

According to the apparatus for removing impurities 

in air of the present invention, the soluble gas component in 

the air is absorbed and removed by the absorbir.g solution 

while the absorbing solution in the absorbir.g solution 

circulation system are in gas-liquid contact with the air to 

be processed within the air passage. As a result, the p~ 

value of the absorbing solution in the absorbing solution 

circulation system comes to lose its balance. For example, 
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when acidic gas component in the air to be processed 

increases, the absorbing t:-.e absorbir.g sclut:on 

circulation system tends to be :'a.ere acid::..c. 

To overcome :his proc~em, ::..n t~e appara:us for 

remov:..:-ig irapuri ties i:-i a'~ of tr.e preser.t inventior., :~e pE 

value cf the absorbing sc:uc::..cn ::..n the abscrbi:lg sal~:i8~ 

cir=~:ation system is measured s~ccessively by, e.g., a pH 

sensor or the like, and when the pE value gets o~t cf a 

predetermined range, the selective ion controller controls 

the concentration of icns in the absorbing sol~ticn sc tha: 

the pH value of the absorbing solution is br~ught back wi:hin 

the set ::::-ange. 

The following two techniques are gener-ally 

available far controlling the concentration of the ions in 

the absorbing solution circulating within the absorbing 

solution circulation system. (1) In one technique, the 

selective ion controller di::::-ectly removes excessive positive 

or negative ions in the absorbing solution circulating within 

the absorbing solution circulation system to t~ereby cont=ol 

the pH value within the set range. (2) In the other 

technique, a replenishing absorbing solution is supplied to 

the absorbing solution circulating within the absorbing 

solution circulation system, and during the replenishment, 

the selective ion controller removes positive or negative 
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ions in the replenishing absorbing so:utian to thereby 

control the pH value of the absorbing soluticn in the 

absorbing solution circulation system within :he sec ra~ge. 

BRIEF DESCRIPTICN CF ?EE DRJl..WINSS 

con.s':ructicn of ar. appara ':us fc::: reracvir.g ir:',pu:r i: ies :..:-" air 

in accordance with a first embodiment cf t~e preser.t 

ir .. vention; 

FIG. 2 :..s a diagram schema':ically illus:ra:ing the 

construction of an apparatus for removing impurities in air 

in accordance with a second embodiment c: tr 0 p.!'."esent 

invention; 

FIG. 3 is a partial diagram illustrating the 

construction of a modified example in which the location cf a 

selective ion controller in each of the apparatuses for 

removing impurities in air shown in FIGS. l and 2 is 

modified; 

FIG. 4 is a diagram schematically illustrating the 

construction of an apparatus for removing impurities in air 

in accordance with a third embodiment of the present 

invention; 

FIG. 5 is a diagram schematically illustrating the 

construction of an apparatus for removing impu~ities in air 
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in accordance with a fourth embodiment of tte presen: 

inver.ticn; and 

:IG. 6 is c partia: diagram :llus~ra~ing the 

cor~str:ic:ior" o: a modified example ir: •• 1 • ., • 

w~ic~ cne 1oca:ic~ c: a 

selective ion controller in the apparatus :er remc~iing 

impurities i~ air s~ow~ in FIG. 5 is ccdified. 

i:ESCRI?'!'ICN OE" TH:: PRSFERR.2D EMBODIMENTS 

A...'1 apparat\.:.s for rerr.cvir.g irnpu:::-ities i:-i. a:.r of the 

preser:~ i:-i.vention will now be described in mo:::-e detail wi:h 

:::-eferer..ce to embodimen::s shown i:J. the drawings. 

(First Err~odiment) 

FIG. l is a diagram schematically il:ustrating the 

construction of an apparatus for removing impuri:ies in air 

(hereinafter referred to simply as "removi:-~g apparatus") 10 

in accordance with a first embodiment of the present 

invention. The removing apparatus 10 in one aspect is 

applied to an air washer for supplying air to a clean room by 

removing soluble gases from the air outside the clean room. 

In this embodiment, the gas-liquid contact between 

an absorbing solution and the air to be processed will be 

described by exemplifying a case where the contact takes 

place within a wind channel, i.e., a chamber 11 inserted 

along a duct. The outside air, which is the air to be 

processed, circulates from the left to the right through the 
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chamber 11 as indicated by the arrow l2 in FIG. 1. A 

absorbing solution spraying section of a pure wa:er 

circulation system (absorbing solution circula:i8~ systex) 

.:.s provided in the chamber ll. The syste!T, :_3 ci:-cu2.ates and 

s~pplies pt:re wate!:", ~Nh2..ch is t:i.e absorbi.r .. g 5<)i.·;J::..·o!l. 

7he pure wacer circulation sys:en :_3 comprises a 

.;,_i.ne 13a and a circula:ion DUI!jD 15. Cne e:-_d _c: _t'.::.e ::..ir:.e .;._j_a 

co:n..Ltunica':es with a pit lla provided ,,.1:..t~n.:..:>. ':'.::e c:::ar:'.;:,er 11, 

and on the other end are formed many spray nozzles 14. 

pt:.Llp 15 pumps up the pure water that is sto::::-ed 

througr. the line 13a, and sprays the 

into the chamber ll from the nozzles :.4, which serves as the 

absorbi:;.g so:.ution spraying section within the chamber 11. 

Lines 16a and 17a are connected to the pit lla. 

The line 16a constitutes a pure water replenishment system 

(absorbing solution rep2.enishment system) 16 for supplying 

highly pure, fresh pure water. The line 17a constitutes a 

pure water drainage system (absorbing solution drainage 

system) 17 for draining the pure water from the pit lla. A 

drain pump 18 is provided on the line 17a o: the pure water 

drainage system 17. The pump 18 constantly drains a 

predeter~ined amount of pure water, and in correspondence 

thereto, fresh pure water is continuously supplied from the 

pure water replenishment system 16. 
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The replenish.;."!tent of the pt.:re wa-cer from the pt.:re 

water replenishment system 16 is con:rolled by a:-" overf lcw 

16avalve '.n6t shawhj ~hich is ~io~ided en ari end of tte line 

and which utilizes a float l6b. As a rest.:lt of the can:rol, 

the pure water ca~ be supplied in the sa~e a~c~nt as i: __ 

drained. Further, withir. t~e c~a::Loe~ ll, a~ eli~i~a~cr 19 

rcr recovering splashing ~ists is provided dcwnstrea~ c: the 

pi: lla. 

The line 13a canstitu:ing the pure water 

circulation sys:em 13 has a pH sensor 20 for successively 

measuring the pH value of the pure wa:er circulating via the 

line 13a. A selective ion controller 21 is :ocated en -c~e 

1 . _ine 13a downstream cf the pH sensor 20. 

The selective ion controller 21 uses, e.g., an 

electrolytic separation/removal method or an ion exchange 

resin, and removes positive or negative ions in the pure 

water. The controller 21 is a known device. T!::e opera tic:-. 

such controller 21 is controlled by a control signal from a 

pH control unit 22. The unit 22 generates the control signal 

in response to an output signal from the pE sensor 20. 

Next, the operation of the removing apparatus 10 

will be described. Within the chamber 11, the pure wa:e= is 

successively sprayed from the spray nozzles 14, and the 

sprayed pure water comes in gas-liquid contac: with the 
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outside air ci.rcula ting in the c:iamber 11, tr.ereby ca us :.::v; 

soluble gases con:ained in the outside a:r to be dissolved 

into the pure water. At the same ti~e, :he sprayed oure 

water reaches the eliminator 19 that is located downstream, 

thereby we:ting the eliminating surface eli:r .. i:i.a~cr :9 

and again absorbing and removing the sc:ub:e gases therec~. 

The pure ·.....;a~er that r.as :he sclub:e ;ases 

in this way is stored in the pit l:a, ..... a!'lc. 1._.r:..e <:::,t--.Y".:::,.,-4 -··-!::ti 
_._~·--- ~..__ ....... 

water is sprayed again from the spray ~oz:les 14 7=.hrcug:t 

pure water circula~icn system 13. That :s, tie oure ~a:er is 

successively circu:ated wi:~in the pure water cir=ulatian 

system 13 by a circ"..:lation pu..-rnp 15. While the pure water is 

being successively circulated, the concentration a~ ..... ... ne 

soluble gases in the pure water that is circulating i~ the 

pure water circulation system 13 increases as time goes en, 

and at the same time, the quality of the pure water tends to 

be more acidic or more alkaline, losing a balance. 

When the concentration of the soluble gases in the 

pure water becomes higher than a predetermined val~e, the gas 

absorbing efficiency of the pure water is reduced. 

Therefore, the pure water stored in the pit lla is drained in 

a predetermined amount by the drain pump 18 through tte pure 

water drainage system 17. In correspondence thereto, the pit 

lla is replenished with the same amount of fresh pure water 
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from the pure water reple!1.ishment system 16_ As a :::-est.:lt, 

the concentration of the soluble gases in :he pure water is 

controlled so as to be substantially within 9=edecer~ined 

values. 

On :~e cthe:::- ha~d, when the pH 7a~ue of the p~re 

r,,.;a te:- exhil:-i ts an .:..:rJ:alance, the pH car: t.:-::·: ur_i t 2 2 :-ecei ~rir:g 

the ot.:tput signal frcn the pH sense= 20 de:ec:s this 

.i.ns truction signal fer correcting the irr.ba lar~ce, ... Q .:::i ..... -. , -
control signal. Based on the control signal, the selective 

ion controller 21 selectively removes ei:he:::- positive .:.ens 

negative ions in the pure water. 

That is, let us set the desirable pn value of the 

pure water within the range from 5.5 to 7.5. When the acid 

gas component in the air to be precessed .:.r..creases anC. the 

pure water in the pure water circulation system 13 becomes 

more acidic to thereby decrease the pH value to 5.5 or lower, 

the pH value control unit 22 receiving the output signal from 

the pH sensor 20 controls the ope:::-ation of the selective ion 

cont:::-oller 21 so that only negative ions in the oure water 

are selectively removed so as to increase the pE value of t~e 

pure water. When the selective ion controller 21 has 

corrected the pH value in the pure water circulation system 

13 within the set range, the pH control unit 22 instructs the 
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selective ion contra l ler 21 to stop its c;pere. t ion. 

As a result, the pH value of the pure water i::: the 

pure water circulation system 13 is co~:r=~~ec within the se: 

~a~ge at all times. Conseq~ently, tte rate a~ whic~ :~e pure 

water removes acid gases or alkaline gases can te stabilized, 

and in addition, t~ere will no s~ch 

increased concentration of the removed gas compc:::e:::: ca~sed 

by the vaporization ~­...,_ chemical solutions, 
. . . . 

itv' :1. .: ·~ !"".:. .:.. s 

encountered when, e.g., the impurity ~ixing me:jod, w~:c~ :s 

the conventional methcd, is used. 

(Second Embodiment) 

In tb ... e afcrerr~entior~ed rerr-.. o\ri~_g appa:-at,...:s lC :..~ .. 

accordance with the first embodiment, the pure water co::::.rol 

is effected by the float 16b provided at the end of t~e line 

l6a so that the predetermined amount of pure water is stored 

in the pit lla within t~e chamber 11 at all times, even while 

the pit lla is replenished with the pure water from the pure 

water replenishment system 16. 

However, there provides a removing apparatus 10 in 

accordance with a second embodiment shown in FIG. 2, in which 

a predetermined amount of pure water can be stored in the pit 

lla similarly by positioning a drain port end l7b of the line 

17a constituting the pure water drainage system 17 at a pure 

water storage level within the chamber 11. 'I' here :ore, there 
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is no need to provide the float l6b at the end of tte li::e 

16a ir. the _cure water re .. nlenishr:i.ent syste.:u 16 .. 

Further, in :he removi~g apparatus :o in acc~rdar:ce 

with the first e.mbcdir:i.en t showr.. l.r, F:s. l, :::e P'.lre water is 

forcib2.y drai.::ed by t::-,e drain pu.i~p 18 arra::ged :.:-:. ::.::e pure 

water dra.:.nage syste:::i. :7. Ea~tJe ... .re=, i:J. place ~ -
'-'-

a sw.pp2.y purr.p 23 is p:::-c:vided on ':he lir:e lea · ·· ::::-.e ;:·c:::e 

water replenishment syste:n 16 as 2, so t.~ .. a: 

- ? 
- ~I 

pit i:a can be replenished with ':he pure wate:::- at ~ •• :i~es 

by ar. amount of tl:e pure water correspcndi::g tc tha:: o: p;i.::e 

water drained frcm ~he pure water drai~age sys:em ~·· 

Further, in each of the removing apparatuses 10, 

accordance 1,.yi :h t:i.e first and second embod.::ner .. ts shc·wn in 

FIGS. 1 and 2, the selective ion controller 21 is provided 

directly on the line i3a constituting the pure water 

circulation system 13 so as to selectively rernove ions in the 

total amount of pure water circulating through the line 13a. 

However, as shown in FIG. 3, a bypass pipe l3b may be 

provided downstream of the pH sensor 20, and the selec~ive 

ion controller 21 may be provided on the bypass pipe :30. As 

a result of this construction, ions can be selectively 

removed from part of the pure water circulati~g within the 

pure water circulation system 13. 

(Third Embodiment) 
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Next, an apparatus for renc7i::-.g i:npu . .:-i: ies i:: ai.:-, 

in accordance witl:: a third em.bcdimer.t. cf the present 

invention, will be described. 

schematically illus:rating the co::st:ruc:i~:: a: an apparatus 

third e:rr..bodiment. The appa:::at.us . . ' ::::;::.ir:.:: es 

air 30 is dist~ng~isted fr8m the 

impurities in air 10, in accordance wi:::-:. ::-.e :ir.s:: e::n.bcdi::-,e::-":: 

shown in FIG. l, in the following points. 

In the appa.::-atus :er removi::g . . . 
i::i.pt:::-::.. :ies 

.:.n accor-dance i,..;ith the third em.bocii:r~e:!t, -::--.. e selec:.i\re :en 

controller 21 is not provided on tte line l3a i:: t~e pure 

water circulation system 13. lnstead, :te co::trcller 21 is 

attached to a pH value recovery pipe 31 that ~s provided so 

as to bypass the pure water from t::-.e p.:. t : la a:-~d retur:l. the 

pure water directly to the pit lla. Other tha:l. this, the 

apparatus 30 is substantially the sa~e as the apparatus for 

removing impurities in air 10 in accordance with the first 

embodiment shown in FIG. 1, and hence its description will be 

omitted with its components denoted by the same re:erence 

numerals in FIG. 4. 

According to the thus constructed apparatus for 

removing impurities in air 30, when t:r.e pE value of the pu:re 

water circulating within the pure water circulation system 13 
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gets out of the set range, the pH control unit 22 detects 

unit 22 then sends an operation control signal to the 

selective ion controller 21, so ~hat positive ions er 

negat.:.ve ior.s in the pure water stored ,_ :he p:..t a:-e 

' ... _;.__ I... 

selectively removed co therecy bring the pH 7alue 
. . . . . 
cac.< i"'·::.... :..:::.:--~ 

the set 

(Fourth E=n.bodiment) 

Next, an apparatus for removing 

in accrdance with a fcu:::-th embodiment 

invention, will be descriced. ?IG. 5 is a diag:::-an 

schema~ically illus~rating an apparatus f~r removi~g 

impu:::-ities in air 40, in accordance with the fourth 

' -~J. .. 

embodiment. The apparatus 40 is distinguished from t~e 

apparatus for removing impurities in air 10 i~ accordance 

with the first embodi:nent as shown in FIG. 1 in the followir:.q 

point. 

In the apparatus for removing impurities in a~~ 40 

in accordance with the fourth embodi:nent, the selective icn 

controller 21 is not located on the line 13a in the absorbing 

water circulation system 13, but is attached to the line l6a 

in the water replenishment system 16. Other than this, 

apparatus 40 is substant~ally the same as the apparatus for 

removing impurities in air 10 in accordance with the first 
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e:rnbodimen t shown in FIG. 1, and hence its desc:r ip t icn w:i. l::.. .c·e 

omitted with its components dencted by the same :reference 

nu.~erals in FIG. ~ 

According ta the thus constr~cted apparatus -~,... 

-<wi-

removing impurities 4C, when tne pE value 

circulating wit~in the atscrbinc water circula:icn s;s:e~ 13 

gets out o: these: range, the pH control unit LL detects --

based on the output s~gnal from the pE senscr 20, ana :~e 

unit 20 then sends an operation control signal LO the 

selective ion controller 21, so that positiv~ ions or 

negative ions in the water ~lawing through the water 

. ,.. 
_o are selectively removed. 

For example, let us set the desira:O.:..e p2 val;.ie c: 

water within the range fron 6.0 to 7.5. Nhen the acid gas 

component in the ai::: ta be p:::-ocessed increases ar.d the water 

in the water circulation system 13 becomes more acidic to 

thereby decrease the pH value to 6.0 or lower, the p2 val;.ie 

control unit 22 that has received the output signal from the 

pH sensor 20 instructs and controls the selective ion 

controller 21 so that only negative ions in t~e replenishing 

water are selectively removed. 

As a result, the replenishing water with its 

negative ions removed is supplied through the pit lla to the 

acidic water that is circulating within the water circ~lation 
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system 13, and hence the pH value of the water is brcughc 

back within the set range. When the pH val~e has been 

recovered within the set range, the pE control ~ni: 22 

instructs che selective ion controller 21 to s:op its 

cperation. As a result, the pH value cf the wa:er in :ne 

water circulation systen 13 ~s con:r::;;lled within t~e se: 

:-ar:ge tines, a~d he~ce :he 

removes acidic or alkaline gases can be s:abili:ed. 

Note that the selective icn controller 2::.. is a~sc 

provided directly on the line :sa constituting :he wa:er 

replenisr ..... 1'.ent syste:ra ::..s in t:::e appara:,...:s f::;;::- remcv:..ng 

i.:npu:-i ties in air 4 O i:: accordance ·vV: th the f·8L!r::h 

embodiment, a.nd hence ions are selec:i vely removed in t::-.e 

tot a: a:ncu.n t of water f l::Jwing through the lir.e l 6a. Eowever, 

as shewn in FIG. 6, a bypass pipe 16c is provided along the 

line l6a, and the selective ion controller 2: is provided en 

the bypass pipe 16c, so that ions can be selec:ively re:mO'led 

from only part of the water flowing through the water 

replenishment system 16. 

Note also that the apparatuses for removing 

impurities in air in accordance with the first to third 

embodiments, use pure water as the absorbing solution fer 

absorbing the soluble gas component contained in the air to 

be processed. However, =he absorbing solution is not limited 
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to pure water in t~e present invention, and ~ence wa~er c= 
va=ious types cf wel:-kno~n absorbi~g solutior.s can be used. 

air, in accordance wi:~ the f:::>urth e:nbcc~me~~. uses wa~er as 

t'.'.".e absorbi:-i.g sch:.tic::-. f:::r absorting ';:~e soluble gas 

ccmpcnent con~air.ed in the air t: be processed. 

aDsorbing so~utic~ is ~c: :i~ited to water in t~e prese~~ 

invention, either, a~d he~ce various types cf well-k~ow:i 

absorbi~g solu~ic~s ca~ be used. 

Still fur~he=, i:: the apparat~ses fer remcv!ng 

to set the pH val'.le cf the a=sor::,ing sol:..:.tio:i in the 

absorbing solution ci:::::·..:latio:: syster:i. wi :.hir.. the range from 

s.o to e.o. F~rther, in the appara~uses fer re~ovi~g 

impurities in air cf ~~= present invention, it is preferable 

to use a selective ion controller based en the elec~rolytic 

sepa=ation/:e~oval me:hod and a sele:tive ion remover using 

the ion exchange resi~ and to switch the~ wi~h a swi~chir.g 

valve, while prcvici~g them in parallel with each ct~er en 

the line. 

As described in the foregci~g, accordi~g to the 

appara~us =or remcvinq irnp~rities i~ a:r of the present 

invention, the pE val~e o: an absorbing sclution :n the 

absorbing solu:ion =irc~lation system is detected, and 
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positive or negati~1e ions . ,.., +- .... 1.. ._ .• e sc;lu~icn are 

selectively adjusted based en t~e de~ected pH val~e co 

thereby control the pH val~e withi~ a predeter~ined ra~ge. 

As a result, the rate at whic~ :he absorbi~g water remcves 

acidic or alkaline gases can be stabilized withou~ ca~si~c 

S'..lCi inconve:1ier~ce as the 

cor.:.cen tra t ion of re:nc~1ed gas cc;!L" .. pcr~er::. l:J. tf' .. e ai:r- due -~-._ ......... 

vaporization of chemical solutions which have been obser7ed 

in the conventional impurity mixing ~ethod. 



·---·---···-·------·-----------------·- ···-·· ·-~·---------

22 

What is claimed is: 

1. An apparatus fo:::- :::-e:noving i::":tpurities ir.. ai:::- ir'" 

which soluble gas impurities in air tc be precessed are 

absorbed and removed by a gas-liquid contact :nethcd, 

comprising: 

an absorbing sclu~ion circula~ian system fer 

supplying an absorbing solution into a passage ttraugh which 

the a:r to be processed flews, dissolving solu~le gases in 

the air to be processed into said absorbing solution wtile 

causing said absorbing solution and the a;- ta be precessed 

to come in gas-liquid contact wi~h eac~ ether, ar..d recovering 

said absorbing solution havir..g the soluble gases dissolved 

thereir.. and supplying the recovered absorbing solu~icn back 

into the passage; and 

a selective ion controller !er controlling the pE 

value of said absorbing solution within a predetermined 

range. 

2. ~.n apparatus for removing impurities in air 

according to claim 1, wherein said selec:ive ion controller 

detects the pH value of said absorbing solution in said 

absorbing solution circulation system, and controls t~e pH 

value of said absorbing solution within a predetermined range 

by selectively adjusting either positive or negative ions in 

said absorbing solution based on the detected 9H value. 

3. An apparatus for removing impurities in air 

according to claim 1, wherein said selective ion controller 

detects the pH value of said absorbing solution in said 

\ \11111\ \1\11\ 111\11\1\I \\ \II\ 
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absorbing solution circulation system, and contro:s the 

value of said absorbing solution within a predetermined range 

by selectively renoving either positive . . . -er ne;ac:ve :ens o: 

said absorbing solution in the absorbing sol~tian circulaticn 

system. 

4 . .An appara:;;s --=-­__ ;... rencv:r:g ir: a:..r l ::--. 

wnicn soluble gas i~purities in air tc be precessed are 

absorbed and removed by a gas-liquid ccr:cac: me:jcd, 

comprising: 

an absorbing solu:ion circulation sys+:err;. ..;:, ............... 
_'-J.;... 

supplying an absorbing solution into a passage through wn1cn 

c~e a:r to be precessed flows, dissolving solub:e gases in 

the air to be precessed into said absorbing solution while 

causing said absorbing solution and the air to be crocessed 

to come in gas-liquid contact with eac::: 

said absorbing solution having the soluble gases dissolved 

therein and supplying the recovered absorbing solution back 

into the passage, 

an absorbing solution replenisI-... "!len:: system for 

supplying said absorbing solution circulation system with a 

fresh absorbing solution, an absorbing sol~tion drai~age 

system for draining part of said absorbing solution from said 

absorbing solution circulation system, and 

a selective ion controller being provided to said 

absorbing solution replenishment system, and controls tte PH 

value of said fresh absorbing solution within a predetermined 

range supplied through said absorbing solution replenis~"!lent 

1111111111111\ 111\l l\l\l \l \Ill 
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system. 

5 . P..n appa;::-atus fer removing impurities i.n air 

acccrding to claim 4, wterein said selective icn controller 

detects the pH value of said absorbing solution in said 

absorbing solution circulation system, and controls tte pE 

val~e of said absorbing solution in said absorbing solution 

cir=ulation system wit~i~ a predeter~ined range by 

selectively ad~us:ing either positive er negative ions ~n 

said absorbing solution cf said absorbing solution 

replenishment based on the detected pE value of said 

absorbing solution circulation system. 

6. An apparatus for rer:tovi::g i:npt.:.::-i: ies :n a' -

accora~ng to claim 4, whe;::-ein said seleccive ion controller 

detects the pH value cf said absorbing solution in said 

absorbing solution circulation system, and controls the pH 

value of said absorbing solution in said absorbing sol~tion 

circulation system within a predetermined range by 

selectively removing either positive or negative ions of said 

absorbing solution in said absorbing solution replenishment 

system based on the detected pH value of said absorbing 

solution circulation system .. 

7 . An apparatus for removing impurities in air 

according to claim 3 or 6, wherein said selective ion 

controller is based on an electrolytic separation/removal 

method. 

8. An apparatus for removing impurities in-air 

according to claim 3 or 6, wherein said selective ion 

\ \H\11\ \\\I\\ Ill\\ \\l\I \\ \~I\ 
* C L M S 



-------------------~---

25 

controller uses an ion exchange resin. 

9 . .:::i...n apparatus fo::- ::-emoving irr:p'.:.ri:ies 

according to claim 2, 3, 5 or 6, wherein said absorbing 

solution is pure water. 

10. P. •. I". apparatt:s fer removing i:npu::i ties in air 

according to claim 9, wherein the pE value cf said abscr~in; 

sclution in said absorbing solution circu:ation system ranges 

f::om 5.0 to 8.0. 

11. A.1 apparatus fer remcvir.g i:npur-i ties i:i air 

according to claim 2, 3, 5 or 6, wherein said absorbing 

solution is water. 

12. An appar3.tl!s for :::-emcving impurities :.n a:.:: 

acc:ording to ... . ..... 
c.:.ai:n. J..;., wherein the pH value cf said absorb:..:1..g 

solution in said absorbing solution circulation system ranges 

from 5.0 to 8.0. 
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