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the Inventicn

’_l

The present inventicn relates tc zn arraraztus Zforx
removing impurities in aix, and mcre particulariv, IC an

apparatus for remcving impurities having a watsr gqualiity
control function for contrclling the pH wvalue 0f an absorsinag

solution used for absorbing and remcving solucle gases

2. Description ¢f the Related Art

For introducing cutside air, through an outside air

supplier, into a clean rcom for which a certain level of
cleanliness is required, an apparatus for remcocving solukle
gases contained in the outside air through gas-iiquid contact
has been well known, as 1s disclosed, e.g., in Jaranese Patent
Applicaticon Laid-open No. Hei 9-253442.

The apparatus for removing soluble gases in air
disclosed in the aforementioned application removes soluble
gases in air by causing an absorbing solution to zabsorb the
soluble gases therein while allowing the absorking 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 scluticn is sprayved Irom scra:

nczzles within a passage (e.g., a wind tunrel) Through which

the air to ke processed passes, and dissclves and apscris the
scluble gas ccmponant through gas-liguid contact. Then, the
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acsorbing sclution nax Lng Ctnig SCoiullie ¢as Complnenc CLssclved
therein 1s recoversed, and the racovered 2OSCXDLNG SQLATLOn 1S5

circulated within a circulation system so as ¢
into the passage through which the air to bes processsed 1
Anen the abscrking solution ccnitinucusly remcves

the soluble gases whils ci

-

’a
ry
(@]
©
| 4
fu
%1
'—4
'3
Q
=]
’..4
&)
vy
‘_1
9}
('t
vy
0]
(9]

system, the quality of the absorbing soluticn in the
circulation system deteriorates because the concentraticn cf
the absorbed gases increases. In crder to prevent such a
deterioration in the quality of the abscrking soluticn, part
of the absorbing soluticn in the absorbing sclution
circulation system is drained, and the corresponding amcunt
of replenishing water is supplied.

Eowever, when the soluble gases in the air to be
processed are more acidic than alkaline, the absocrbing
solution in the absorbing solution circulation system tends

to be more acidic even if the concentration of al

[
ct

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

which the absorbing soclution removes the acidic gases is



decreased.

has herstcfore keen used to controi

apsorbing scluticn in the abscrbing soluticn circulaticn
system. In the impurity nixing method, an acidic cr alikalins
oH regulaZting soluticon, or a pH buifer scluzicrn in which an

h

soluticon so as to adjust the pH value ¢f the aksorkin
soluticn within a predetermined range. The chemical
soluticns used in this case inciude sulfuric acid,
hydrochleric acid, nitric acid and oxalic acid as acid
chemicals, and amine-ccntaining crhemicals as alkaline
soilutions.

However, in the impurity mixing methcd, most cf the
vapor components of the used chemical solutions are ccntained
in the air to be processed as substances to be removad. As a

result, when the absorbing soluticn is vaporizing cr when the

absorbing solution is carried over to the downstrsam side o

h

¢

the processing apparatus, etc., part of these chemicals may
vaporize in the already processed supply air to thereby
increase the concentraticn of the removed gas component.

Hence, the vaporized chemicals would be potential

contaminants.



SUMMARY QOF THE INVENTION

The present invention has been made to overcome the
aforementioned proklems, and therefore nas an zscisct ¢f zhe
present invention tc provide an apparatus IZcr removing
“iTies 'in aly, wnlcn ¢ortrcecis witnin 'd precetnermineqimpul

. 3 tral- = ; Y d = e d = PP -3
range the pH values of an abscroing solution for arscrring

sciuble gases 1in air tc ke processed withcuT increasing ths

cencentration ¢f the removad gas ccmponent in the alrsady
processed supply alr, and which hence ccnircls the quealizyv of

the abscrbing soluticn.

The present invention provides an aprarazus Icr
remcving impurities in air which has the Zcllowin
construction in order tc cvercome the aforementioned
technical problems. That is, one aspect cf the presen:
invention provides an apparatus for removing impurities in
air in which soluble gas impurities in air to ke processed
are absorbed and removed by a gas-liquid ccntact methcd,
comprising: an absorbing solution circulation system for
supplying an absorbing solution into a passage through whic
the air to be processed flows, dissolving scluble gases in
the air to be processed into the absorbing solution while
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 disscived



therein and supplying the recovered absorbing solution kack

into the passage; and a selective ion controller for

controlling the pH value of the apsorbing sciution within a
In the apparatus for reameoving Impur

the presant inventicn, the selective icn

lalobal
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“he pE wvalue cf the apsorbing sclutlon in the absorring
soluticn circulaticn system, and contrcls the pH value cf the

abscrbing solution within a predetermined range kty
selectively adjusting either positive ¢cr negativs
absorbing scluticn rased on the detected pH wvalue.

In the apparatus for removing impurities in
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the present invention, the selective ion controller cecntrol
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the pd value of the abscrbing solution within a predeterminad
range bv selectively remcving either positive or negative
ions of the absorbing solution in the absorbing solution
circulation system.

The apparatus for removing impurities in air o

[ )

the

present invention may further comprise an absorbing solution
replenishment system for supplying the absorbing solution
circulation system with a fresh absorbing solution, and an
absorbing solution drainage system for draining part of the

absorbing solution from the absorbing soluticn circulation

system.
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In this case, the selective ion ccntroller

selectively renoves either positive or nsgat

fresh absorkbing soclution supp
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sclution replenishment system, and replsnishes the absorping

circulation system is contrclled within a pradsterminad
range.
In the thus ccrnstructed apraratus Zcr rsneving

t

impurities in air ¢ the present invention, Ihe selactivs
controller may be based on an electrolytic separation/remcval
methed or may use an lon exchange rasin. Pure water or water
may be used as the absorbing solution. It is preferable
set the pH value of the absorbing scluticn in the absorbing

solution circulation system within the range from 5.C to 8.0.

pae

According to the apparatus for removing impurities
in air ¢f the present invention, the scluble gas component in
the air is absorbed and removed by the absorbing solution
while the absorbing sclution in the abscrbing soluticn
circulation system are in gas-liquid contact with the air to
be processed within the air passage. As a result, the pH

value of the absorbing solution in the absorbing solution

circulation system comes to lose its balance. For example,



9
when acidic gas component in the air to be processed
increases, the abscrbirng scluticn in the absorbing scluticn
circulaticn system tends to be mcre acidic

.
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remcving impurities in air of the present invention, tThe g=H

e albscrbing scliuzicn
. . e . \ -
circuiation system 1s measured successively by, e.4., a CH

senscr cr the like, and when the pH valus gets out cI &

K¢

raedetermined range, the seiective icn controller controls
the cocncentration of icns in the absorbing soluticn sc
the pH value of the absocrbing sciuticn 1s krcught back wizhin
the set range.

The following two techniques are generally

availaple for centrolling the concentration of the icns in

—-a

the abscrbing solution circulating within the akscrbing

solution circulation system. (1) In cne technigue, th

(]

selective lon controller directly removes excessive vositive
or negative ions in the absorbing solution circulating within
the absorbing solution circulation system to thereby contrzol
the pH value within the set range. (2) In the other
technique, a replenishing absorbing soluticn 1s supplied to
the obsorbing solution circulating within the absorbing

solution circulation system, and during the replenishment,

the selective ion controller removes positive or negative



ions in the replenishing ab
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control the pH walue of the aksorbing sociuticn in the

abscrbing solution circulation system within zne

Al

BRIEF DESCRIPTICN CF THE DRAWINGS

constructicn of arn agparatus for remcving impuritiss in ai

in accordance with a first emkodiment ¢f the gresent

FIG. 2 is a diagram schematicalliy illuszrating th
construction of an apparatus for remeoving impurit
in accordance with a second embodiment ¢ the present
invention;

FIG. 3 is a partial diagram illiustrating the
construction of a modified example in which the location cf
selective ion controllexr in each of the apparatuses for
removing impurities in air shown in FIGS. 1 and 2 is
modified;

FIG. 4 is a diagram schematically illustrating the
construction of an apparatus for removing impurities in a
in accordance with a third embodiment of the present
invention;

FIG. 5 is a diagram schematically illustrating the

construction of an apparatus for removing impurities in air



in accordance with a fourth embodiment cf the presen=

inventicon; and
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contreclier in the apparatus IZcr ramcvin
impurities in air shown in TIG. 3 1s mcdified.

CESCRIPTICN OF THE PREFERRZD EMBODIMENTS

)

1 apparatus oY remcving impurities in al
present invention will now ke described in more detaill wit:
reference to empcdiments shown in the drawings.

irst Embcdiment)

~

FIG. 1 is a diagram schematically illustrating the

rag

ccnstruction of an apparatus for removing impurities in airx
(hereinafter referred to simplv as "ramoving apparatus") 1C
in accordance with a first embediment of the present
inventicn. The removing apparatus 10 in cre aspect is
applied to an air washer for supplying air to a clean rcom by
removing scluble gases from the air cutside the clean room.

In this embodiment, the gas-liquid contact between
an absorbing solution and the air to be prcocessed will ke
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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champber 11 as indicated by the arrow 12 in
aksorbing soluticn spraying sectio
circulation system {abkscrbing soluticn circulation sy

is provided in the chamber

supplies pvur
circulatior
- ine 132
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iine 13a and a circulacicn
rovided within
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communicates
and on the cother end are formed many srray

pump 15 pumps
through the line 133, ar
into the chamber 11 ; 14, whi

_snhment system

The line 1l6a constitutes a pure water repler
12 for supplying

{(absorbing soluticn replienishment system)
highly pure, fresh pure water. The line 17a constitutes a
{(absorbing solution drainage

pure water drainage system
for draining the pure water from the pit 1lla.

system) 17

drain pump 18 is provided on the line 17a ¢Z the pure water
drainage system 17. The pump 18 censtantly drains a
predetermined amount of pure water, and in correspondence
fresh pure water is continuously supplied from the

thereto,
pure water replenishment system 16.
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The replenishment of the pure water IZrcm the purs
water replenishment system 16 is controlled by an overilc

léavalve {not shown] which 1s provided cn azn end of the Line

and which utilizes a fioat 16o. As a result of the ccnoreol,

- 1, - b - 5 - - . dor 5 - .~ -
the pure water can be supplied in the same amcunt as itz is
- - - - - - hl - 1
dralinsac. urther, within the champer 11, zan elimina=cr 19
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line 13a. A selective ion contrcller 21 is Leoccated cn the
line 13a downstream ci the pH sensor 20.

The selective ion controlliar

[\

1 uses, e.g., an
electrolytic separaticn/removal method c¢r an
resin, and removes positive or negative ions in the purs
water. The controller 21 is a known device. The cperaticn
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 ¢f the remcving apparatus 10

will be described. Within the chamber 11, the pure water is

successively sprayed from the spray nozzles 14, and the

sprayed pure water comes in gas-liquid contact with the



12
outside air circulating in the chamber 11, theresbvy causing
soluble gases contained irn the outside zir to e dissolved

h
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into the pure water. AC

A - < - ; .
Same cClrmeg, Toie spraveda Tur=s

e Y, T - - - - 1 T o~ —~ - -
water reaches the eliminator 19 that is lccated deownstrasam,
s I - 1 - - - - i~ = - 15 - ~ .o
theraby weiting the eliminating surface oI the eliminatcr 1%

- - - - -~ < P 4 ) ST yam Y o —~ -t -
and again abscrbing and remcving the sclulls gases therecn.
= = ' )

water is spraved again from the sprav nozzles 14 thrcugh fhe
pure water circulaticn system 13. That is, ths zurse water is
successively circulated within the purs water cirzulaticn

system 13 by a circulaticn pump 1l2. While the pure water 1is

being successively circulated, the concentratio

soluble gases in the pure water that is ci

H

culating in the
pure water circulaticn system 13 increases as time goes cn,
and at the same time, the quality of the pure water tends to
be more acidic or more alkaline, lcsing a palance.

When the ccncentration of the soluble gases in the
pure water becomes higher than a predetermined value, 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 the pure
water drainage system 17. In correspcndence theretc, the pit

lia is replenished with the same amount of fresh pure water



13
from the pure water replenishment system 1% As a resulrt
the concentration of the sciuble gases in the pure waisr

~

centrclled so as to ke supbstantially within predetermined

values.

Cn the cther nand, when the pH wvalus ¢f the gure
water exhikifs an imkalance, the ©H control unit 22 rescelving
the ouTput sigral Zrcm the oH sensor 20 dezzcts Ethis
imbaliance, and sends the selective icn conitroller 21 an
instruction signal fcr corrscting the imkalancs, 1.e., 2

contrcl signal. Based on the contrcl signal, tThe selective
icn controller 21 selectively removes either pcsitive
negative ions 1n the pure water.

m
1

hat is,

et us set the desirarle pH value oI t

}—

oure water within the range from 5.5 tc 7.85. Whéﬁ the acid
gas compenent in the air to be prccessed
pure water in the pure water circulation system 13 becones
more acidic to thereby decrease the pH value to 3.5 or

the pH value control unit 22 receiving the output signal frem

the pH senscor 20 controls the operaticn ¢f the seleczive ion

+
s

controller 21 so that only negative ions in thes purs water

!

are selectively removed sc as to increase the pH value cf the

pure water. When the selective ion controller 21 ha

i

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 contreller 21 to stop 1its zcreraticn.

[

As a resulif, the pE value c¢f the ru

3 - H or 1 i e - T e . o=
pure water circulaticn system 13 1s contrciled within the sat
range at all times. Consequently, the rats aI which the purs

wataer remcves acid gases or alkaline gasss can ke starlllizsed

ancd in additicn, there will nc such inconvanian an

n inco rlance as an
increased concentration of the removed gas compcnenT cazusad
by fhe wvaporization ¢ chemical sclutions, wihich Is
encountered when, e.g., the impurity mixing methocd, which is
the conventional methcd, 1s used.
(Second Embodiment)

In the afcrementicned remcving arparatuzs 10 in

accordance with the first embodiment, the pure wate

is effected by the flcat 1%b provided at the

-l

o

nad of the line

16a so that the precdetermined amount cf pure water is stored

in the pit 1lla within the chamber 11 at ali times, even while

the pit 1la is replenished with the pure water from the pure

(O

e

water replenishment system 16.

However, there provides a remcving apparatus 10 in

-~

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

- . -~

)]

a predetermined amount of pure water can e stored in the pit
1la similarly by positioning a drain port end
17a constituting the pure water drainage system 17 at a pure

water storage level within the chamber 11. Therefore, there
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is no need to provide the float 16p at the end of the line
16z in the pure water raplenishment svstem 16.
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with the first embcdiment shown

~Natar drainage system 17. Eowever, in piace c¢I the pump L7,
a supply pump 23 1s provided con the lins 1€z in the Turs
Nater replenishment system 16 as sthewn in TIG. 2, so tnat the
pit 1ia can be replenished with the pure water at all Times
oy an amcunt cf the cure water correspcnding tc that o gurs

wataer drained from the purs water draina
Further, in each of the removing apparatuses 19, in
accorcdance with the first and seccnd embodiments snown in

TIGS. 1 and 2, the selective ion contrcller 2
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directly on the line 13a constituting the pure wateasr
circulation system 13 so as to selectively remove icns in the
total amount of pure water circulating through the line 1l2a.
However, as shown in FIG. 3, a bypass pipe 13b may be
provided downstream cf the pH sensor 20, and the selecti
ion controller 21 may be provided on the bypass pipe 13b As
a result of this construction, icns can be selectively
removed from part c¢f the pure water circulating within the
pure water circulaticn system 13.

{Third Embodiment)
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Next, an apparatus for remcving ilmpurities in air

in accordance with a third empbcdiment cf the prasent
aventior, will e described. FIG. & 1s a2 diagram

schematrically iliustrating the constructicn o zn apparaius

for removing impurities in air 3C, in accordance with the

- 3 9 " + el - T = = - 4 va AN AaS

third erbodiment. The apparatus for remeving impuriziss in
3 an o 3~ 4 .~ 1 = =l — o~ < - -~ P i e

air 30 is distinguished frcm the apraratus fcr renmoving

impurities in air 10, in acccrdance with the I T empediment
shown in FIG. 1, in the following points.

In the appraratus Icr removing ingurizies in air 33
in accordance with the third enbodime:
controlier 21 is not provided on the lines 13a in the pure
water circulation system 13. ZInstead, the contrcller 2. is
attached to a pH value recovery pipe 21 that i1s provided so
as to bypass the pure water from the pit 1la and raturn the
pure water directly to the pit lla. OCther than this, the
apparatus 30 is substantially the same as the arparatus for
removing impurities in air 10 in accordance with the first
embodiment shown in FIG. 1, and hence its descrirtion will be
omitted with its components denoted by the same refsrence
numerals in FIG. 4.

According tc the thus constructed agparatus for
removing impurities in air 30, when the pE value of the pure

water circulating within the pure water circulation system 13

~



17

gets out of the set range, the pH contrcl unit 22 detscts It
‘based on Tnhe output signal Irom tThe pH senscr 2L, and ns
unit 22 thern sends an operatlion ccntrocl signal to ths
selective icn centroller 21, so that positiwve icns or
negatlive ilons in the pure water stored in the pit 1lz ars
selectively remcved to ithersry bring the TE 7zlus zack withlin

Next, an apparatus for removing imgpur
in accrdance with a fcurth embediment ¢f the Tresent

invention, wiil b

b
®
[oX
(0]
n
[@]
Y
[
o
(1]
Q.
1]
L]
(o)
U
=
w
VY]
(99

schematically illustrating an apparatus Ior ramov
impurities in air 40, in accordance with thes fcurth
empbcdiment. The apparatus 40 is distingulszed from the
apparatus for removing impurities in air 10 in accordance
with the first embodiment as shown in FIG. 1 in the following
point.

In the apparatus for removing impurities in ai
in acccrdance with the fcurth embodiment, the selective icn
controller 21 is not located on the line 13a in the absorbing
water circulation system 13, but is attached t£o the line 1%a
in the water replenishment system 16. Other than this, the
apparatus 40 is substantially the same as the apparatus for

removing impurities in air 10 in accordance with the first
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embodiment shown in FIG. 1, and hence its descripiticn will
omitted with its components dencted by the same rzfsrence

numerals in FIG. =

According tc the thus constructed apparatus Ior
remcving ilmpurities in air 4C, when the pE value cof tThs water
circulating within the akscriping water circulazticn svyszZem 13
gets cut of the set range, the pH contrcil unit 2Z detschs Lt
vased on the output signal from the pE senscr 28, and :the

unit 2C then sends an cperaticn contrcl signal ts The

selective ion contrcller 21, so that positive icns or
negative ions in the water Zlcwing thrcough the water
replenishment system 16 are selectively ramoved.

For example, let us set the desirable pH value ci
water within the range from 6.0 to 7.5. Wher thes ac
component in the air to be processed incresases and the water
in the water circulaticn system 13 beccmes more acidic to
thereby decrease the pH value to 6.0 or lower, the p#H value
control unit 22 that has received the output signal from the
pH sensor 20 instructs and controls the selective ion

controller 21 so that conly negative ions in the replernishing

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 wat circulation
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system 13, and hence the pH value ¢f the water 1s trought

back within the set range. Wnen the pH walu

cH ue nas been
- IR R 3 o~ - - . M -~ - D
racovered within the set range, the pE controcl unitz 22

- - . : + AR ~ e -~ - -~
lnstructs the selective ilon controller 21 Lo stcr its
oy N -~ -~ - - = i - Ty~ - 3 v . - B e
cperation. 2As a resulZ, the pH valte cf the water in the
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removes acidic or alkaline gases ¢Can Le sSLZarlilzZsd

Ncte that the selective icn ccntroll

- e S

ituting the watsr
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rapignisoment §ystienl .o 1nn Lhe apparatus IoX rsmncving
; IS ; i 10 3 j = o + S
impurxities n ir 40 in acccrdance with the fcourthn

embcdiment, and hence lons are selectivelwv remcved in the

—-aal

[ 1]

total amocunt of water flowing thrcugh the line l%a. Howevar,

as shcwn in FIG. 6,
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is provided along the
line l6a, and the selective ion controller 21 is prcvicded cn
the kypass pipe l6c, so that ions can be selectively removed
from cniy part of the water flowing through the water
replenishment system 16.

Note also that the apparatuses £for resmoving
impurities in air in accordance with the first %o third
embodiments, use pure water as the absorking solution fcr
absorbing the soluble gas component contained in the air to

be processed. However, the absorbing solution is not limited
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tc pure water in the present invention, and hnence water cr
various types cif well-known absorbing scliutions can be used.

Turthsr, the apparatus for removing impurities in

air, in zccordancs with tha fourth embodiment, uses

|51}

trhe absorbing scluticn fcor absorking the solukls gas

ccmpenent ccntaired in the air £c be processed. Howaver, th

0

absorbing sciuticn is nct limited to water in the present

da -

invention,

]

ithexr, and hence various types cf well-kncwn

abpsorbing soluticns can be used
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impurities in 2lr cf the prassant inver

to set the pE value of the 2bsorbing sclution in the

impurities in air c¢f ths
to use a selective ion contrsller based cn the electrolytic
separation/removal method and a sslective icon remcver using
the ilon exchange resin and teo switch them with a switching
valve, while previcing them in paraliel with éach cther cn
the line.

As described in the foregcing, according tec the
apparatus Zor remcving impurities in airxr of the present

wention, the pE value of an absorking sclution in the

absorbing soluticn circulation system is detected, and

12 present invention, it is preferable

i
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What 1s claimed 1is:
1. An apparatus for removing impurities in a
which soluble gas impurities

-

ol
ad

v

i ir tc pe prccessed are
abscribed and removed by a gas-ligquid contact methed,

comprising:

an avsorbing solution circulation system fcr
- N - 2 B} e - - - 12 - -1 -
suprlying an absorzing scluticn intc 2z gassage through wnich
tne air to ke processed Ilcws, dissolving sclurcle gasses in

the air to be processed intc said abscrzing soluition whilse

causing saild absorbing solution and the air Zc be prccessed

to come in gas~liquid ccntact with each cither, and rscovering
saild absorbing sclution having the scluble gasss cissolved
therein and supplying tThe raccvered abscriing scluticn back
into the passage; and

a selective ion ccntroller Zcr centrolling the pE

value of said absorbing solution within a vredetermined
range.

2. 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 sai
absorbing solution circulation system, and controls the pH

value of said absorbing solution within a predetermined range

t

by selectively adjusting either positive or negative ions in
sald absorbing solution based on the detected vH 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 soluticn in said

R 0 R
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absorbing soluticn circulation system, and controls the gH
value of said abscrbing solution within a gredetermined range
by selectively removing either pesitive cr nsgative lcns of

[

sald abscrbing so

uficn in the absorbing solution circulaficn
system
T - - - - .y e -~ . - o~ A e -~ A -
4 2n apparatus Ior remcoving imouritiss in alir in

1 PR, Ty K B =
all aLsorgiilg SOLuTiLCN Clrfu.Laticon sysTeam ICr

supplying an abscrbing solution inte a rassage thro

el

[

ch which
the alr to be processad flows, disscolving sclubls gases i
the air to be preccessed into said aksorking sclution whiis

causing said absorking soluticn and the air Lo ke grocessad
to come in gas-liquid ccntact with each cther d ¥
said absorbing soluticn having the scluble gases dissolved

therein and supplying the recovered absorbing solution back

into the passage,

an aksorkbing solution replenishment system for
supplying said abscrbing solution circulation system with a

fresh absorbing solution, an absorbing soluticn drainage
system for draining part of said absorkting soluticn from said
apsorbing solution circulation system, and

a selective ion controller being rrovided to said

absorbing sclution replenishment system, and controls

(83

re PH
value of said fresh absorbing solution within a predetermined

range supplied through said absorbing sclution replenishment
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system.
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5. An apparatus for removing impuritiss in ai
b < fn

. 5 - T
Ve lcn coentre..er

@]
’ 4
[
(9}
[
'...J
[&1]
cr
|,_A.
(]
3
0]
N
0
ct
{31)
-3
-
ot
53
’—4.
1]
W
Ke]
(B
(¢4
2
()]
ct
[t
by
3}
}_J
18]
o
2
ry
w
3

sald abscrbing scluticn ¢f said abscerbing solution
replenishment based on the cetescted pE value ¢f said
abscrbing soluticn circulation system.
6. An apparatus for rameving impurities in alrx
detects the pH value ¢f sald absorbing scluticn in saild
abscorbing solution circulation system, and contrcls the D
value of said absorbing soluticn in said abscrbing soluti
circulation system within a predetermined range by
selectively removing either pcsitive or negative ions of said
absorbing soluticon in said absorbing sclution replenishment
system based on the detected pH value of said absorbing
sclution circulation system..

7. An apparatus for removing impurities in air
according to claim 3 or 6, wherein sald selactive ion
controller is based con an electrolytic separaticn/remcval
method.

8. An apparatus for removing impurities in-air

acccrding to claim 3 or 6, wherein said selective ion

AR O A
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controller uses an ion exchange resin.

ot

9. An apparatus for removing impurities in 2
accecrding to claim 2, 3, £ cr 6, wherein sald abscrbing

solution is pure water.
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scluticn in said zabscrrbing sciution circulation system ran
from 5.0 to §.0.

1l. An apparatus for remcving impuritiss in airx
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ding to claim 2, 3, 5 or &, wherein
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solution is water.

n

L2. An apraratus IZcr remcving impurities in alr

P

according to claim 11, wherein the pHE valus cf said akbsorbing

-

soclution in said absorbking sclution circulati

from 5.0 to 8.0C.
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