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1 DESCRI PTI ON GAS TREATI NG DEVI CE TECHNI CAL FI ELD 5
The present invention relatgs to gas treating devices
for the renoval of dust, odors, and, other matter in
the air by causing discharge to take place. BACKGROUND
ART As one type of conventionally-known gas treating
device, there is an air purifying 10 device for
renmovi ng airborne dust ot her matter by
di scharge. One such ga QEggﬁgggFﬁgpdevice is disclosed
in JP, 2001-218828, A This air purifying device is
provided wth a dust collecting filter and a pl asma
generating device. The plasna generating device has a
pl asma generating GAST FgDEVJﬁ@ a counter
el ectrode plate. And, by appllcatlon of di scharge
TEGHANIE44. FIEIIDt h t he eI ectrode plates the streaner
di scharge takes 15 place, wherein a plasm is
genEeairedint infeitlith rdlaeed@o gdastedating devibés fot tHefrgmogal of dust, odors,
device, the dust collecting filter entraps and

and 6@k} RGkS i WSt ait By Eaﬁﬁm%'d’ischirﬁe afdid page. i n the plasm

generating device, unpleasant odorous conponents in
the air are deconposed and renoved by a substance of
high reactivity (such as an activated species)

pl asma generated by the streaner
BA@@@&ﬁgﬁgg)Aﬁﬁd 20 the clean air, after rem)val of
such dust an unpl eas odor ous cQ ents,
"ol 88068 by of et Nk B TR sy fisg® gnigir purifying

stream of supply air. PROBLEMS THAT THE | NVENTI ON

devippfENEBOYDZITbYmerdustders, Badi ofisp pratter Ry (dissharge.  One such gas

purifying device disclosed in the patent gazette,
treatthgsdevics is divolosetl byJH 2001-218838, i t Mhisredr pirdylg delviedsiptovided
collecting filter. On the other hand, 25 as a neans
withf @rduse oolldctiflg dlltdpamdea @lising gensxtiagl desitee!| &ht rplasala generating

dust collecting technique is 2
device has a plasma generating electrode plate and a counter electrode plate. And, by
application of discharge voltage to both the electrode plates the streamer discharge takes
place, wherein a plasma is generated.

In the above-described air purifying device, the dust collecting filter entraps and
collects dust in the air. In addition, in the plasma generating device, unpleasant odorous
components in the air are decomposed and removed by a substance of high reactivity (such
as an activated species) contained the plasma generated by the streamer dischérge. And,
the clean air, after removal of such dust and unpleasant odorous components, is released to
outside the air purifying device as a stream of supply air.

PROBLEMS THAT THE INVENTION INTENDS TO SOLVE
As described above, in the air purifying device disclosed in the patent gazette,

dust is removed by filtration with the aid of the dust collecting filter. On the other hand,

as a means for removing airborne dust, a so-called electrical dust collecting technique is
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known. That is, there is a generally-known dust
collecting nethod in which dust in the air is

el ectrically charged by corona di scharge and the

el ectrically charged dust is collected by neans of an
electrostatic filter as an electrical dust collecting
menber. By the enploynent of such an electrical dust

[ i .hod, i ' . .
R L T R W S R
R DBl e e GRS Bl cote

device of the patent -gazette may possibly be enhanced
by meanst o ap| dgeirostatie feltes casy i glectiiral dgs pelisciipgg member. By the
technique. In reality, if gas treating devices making
empldyinieny af suoh af clpétasatabist oolledimgl orethods itdrecemnes pessibleato remove
enpl oy an el ectrical dust collection technique, this

dustl cfaghsallep siz8ein polpadstn @ith tAE chsecwhasiangist simphlefiitaed by a dust
size. In this regard, the description will be made.

collé:cﬁﬁ% ifiRr. CapR MMreCSlldchtg Shbillty &Rl the iR thufi®lih@ @evibs of the patent
techni que i s enpl oyed, discharge and count er

r .di ¥ .

sazclp SR IR P nE R LLARDRE e 0B TRl (Rbmique
passageway.. i n_addition to t.he provision ' .
P SADE 2ot ET B gegornatiag pRERPS af Befnyfo? BORoRBation e
enerate a plasma.. In other words, it is required that

cetefli SERLOY 81 ARFIIE BinCeNeChPR EFTRBE. HBiSalepdingd dbs s of

. sets. This requires an extra space for the

increaging dhe sevien sie- disdnaregerdaibe dessripten &illhermadss fFgr the case
causing dust to be electrically charged, therefore

whefen ¢hree adiciripal hduss i colledingt keshuigue tis eemplogediediselmrge and counter
proportionally to that extra space. Wth these

elecpodeblfencoronn disohdrgettt eayse dastnd be eleeticalby clagedbeadre to be provided
Accordingly, an object of the present invention is to

in alRGR PANabeRay NaSdiEbD & ik Ro@siSn lof Aaichiige dBY cegntvhdl&dirodes for
20 perforns a so-called electrical dust collecting :

[iad.d 0 ty h d
strefif ek iR Mol RAORARER, CHOKBoRNGRL PR rog R Bt dloharge an

coul HULFFLE oL 08,80 55 109 SOYECRlfE S OPAREe r o
insla@l{aﬁ@% ﬁf digalr;aggef nd c%%ﬁt%r e(‘c:ftir(g] s For cau 1%& %ﬂgt tto Pe %?ec%r{ce %(%Harged,
therefore increasing the size of the gas treating device proportionally to that extra space.
With these problems in mind, the present invention was made. Accordingly, an
object of the present invention is to accomplish downsizing of a gas treating device which

performs a so-called electrical dust collecting operation and decomposes odors and other

matter by plasma.

DISCLOSURE OF THE INVENTION
A first invention is directed to a gas treating device for entrapping and collecting

dust present in a gas to be treated, and for decomposing a component to be treated present
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(41)'a§1d§| 0 argeY\%'trS@e () %Mavﬁgﬁgnﬁwo@déﬂo

in the gas to be treated. The gas treating device of
the first invention conprisgs: a counter electrode
(36); a first discharge electrode (35) for causing

di scharge to take place between the first discharge
el ectrode (35) and the counter electrode (36) so that
the dust in the gas to be treated is electrically

B P R S ok P
o B B A BRSO e

bet ween the second di scharge el ectrode

the Rt disearge deatiodg @5@ g@(} thg(gzogxﬁgr{ elgctfgdg@,@ spéhgt the c?ust in the gasto
deconposi ng the conponent to be treated is generated.

be trkatcdde Rlgcineelin thagedaen olediricgl dust coliecting menhgt (3% for entrapping
device of the first inventionis 10 characterized in

and cbiddctinp cheedl et callyathagiad tust i thecgals g bereedted; 208 3)secand discharge
formed by an electrostatic filter. Athird invention

elecB68O(H) T8 dRsthP AisdBdrpd tefke Phce B¥ivieen e tdaond disSHarge electrode
invention is characterized in that a plasna cat aI yst

? ent to be
etween’the second di scharge e ectro

e counter electrode (36) 15 and which
treat%éi%%e g%t e decorrpositi on of the corrponent to be

tre refer t he ma .cat al yst
ads %41'6 BENI Froy il Hhab Seathe ﬂ?wreo%ﬁn prgption is
resent in the gas to be treated. l\/br %ge_abtl}_/n,l

Chal’fiﬁérl%ﬂdaélrmth%tatﬂ%ﬂ féqctrrcel Histatspleqting member (33) is fofmed by an

adsor pti on/ deconposition of activated species such as
clecoogalec fitvduced with the generation of the plasma. 20

A fourth invention according to the gas treating

deviAc thirdf invbrstichi acsbrdingy entheogasi seatiop adexce exfi the dirstnmvennon is

that the first discharge electrode (35) is forned into

~ chardctelingian (e agtasmdataigt Bepravidabwhick icauivhied be laglisnmdenerated

(36) and that the second discharge electrode (41) is

by cﬁé&&ig@%alvéeyl HOR0RaH Whchared eRRFbdd gn)) SAaRNO e Rt dapde (36)
In the first discharge el ectrode (35 and is

and g&h?ﬁﬁﬁal%ﬁmﬁéqge i grgﬁ)%iﬁg? oﬂ BEMEShelthaeaeC PR, prefera‘oly

rge electro 25 counter electrode

the @FE%ZE gf%lgag{aé %{isrotg(%g)n (C%E?Dlﬁlgy%laﬁll% %091%{)}95{% % Bgﬁ*efjtécf ﬁltesent in the

gas to be treated. More preferably, the plasma catalyst is capable of
adsorption/decomposition of activated species such as ozone produced with the generation
of the plasma.

A fourth invention according to the gas treating device of the first invention is

characterized in that the first discharge electrode (35) is formed into a linear shape

extending along the counter electrode (36) and that the second discharge electrode (41) is

electrically connected to a position somewhere midway in the first discharge electrode (35),
and is disposed such that the distance between the second discharge electrode (41) and the

counter electrode (36) is shorter than the distance between the first discharge electrode (35)
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4 and the counter electrode (36). Afifth invention
according to the gas treatiﬂg device of the first
invention is characterized'in that the counter
el ectrode (36) is shaped |i ke a columm having a cross
section in the shape of a Japanese katakana character
"Y', and that at |east the second 5 discharge
| ectrod 41) 1 s disposed inside the counter
andgTeectf’f‘P@Hgle%ﬁ%ga.(é&' si xth invention according to the gas
treating device of the first invention s ] ..
chaﬁaﬁﬁgrlnzmon RCEMAINZaR Weetas risabngeisnee qfdhs s yention is
is shaped like a corrugated plate and which
charectagzadt int thet thiseconoigntetectrede (36) dd shii3@) likesa golymindbaying a cross
that the first discharge electrode (35) is disposed
section nhie Shaye: of a dneansser ka@okmaf chiareete | "SCt araidthatreiniezest the second
(37) and the second 10 di scharge el ectrode (41) is

 discHarg® eRBGoR 4 )S dfshBd Fhsidd e @bilREr dletifods 36)f the

el ectrode nenber (37), and that the first discharge

el egat Eigﬁleiéxﬁrgrgzma{(}ﬂof(ﬁ?g ﬁﬁ&&ngqsdﬂréﬁﬁgr%gic@ SCthE ¥ invention is

(41) are osed, respectiv , 1 nsi concave

seven I nv I on acco

_ charﬁérﬁ%i%e%?xé%:t a}x%f’éc{:r&ﬁer x?%%r%%gldgm %Fchl ig l§l§alp8c? l}}lgg %gz&?ﬁ%at%daglate and

it e B o4 (3t SER G R By 5% g pleotrode

provi ded which_ is activated by a_plasnma generated

- b
(35)dp sésparcgeobeviidenot one Bwlass ot thesedperags reqre r(%'&)ean(dzrfb)\é second

and the counter electrode (36) and which pronotes the
dischmgo repstiods ¢hl)ois disposedwpotherside of e othepgvdere @nthe electrode

ei ghth invention according to the gas treating device
mengter (319, seMbatthe first distharge el2@rode BHparmacthe sécord disphargaelectrode

t he phot osem conductor catal yst is supported on the
(41)ehRCHishel, despbctiveB] lipGdd ROnswEbEGrtioRS)of the Ndoffulgated plate-like

i nvention according to the gas treating device of the
electrBid flemB¥E@Yj ON i s characterized in that the plasm

catal yst is di sposed downstream of the second

di sgh . ; : ' : t fon i

&:"E‘S‘P 1&6@&5}% Q&%r&ﬂ%l)to gﬁ:g%atsgg a]ﬁgg HEGke BF AR! fiQFfvention is

(36), electric t1ng nenber
characterized in that a photosemiconductor catalyst is provided which is activated by a

plasma generated by discharge between the second discharge electrode (41) and the

counter electrode (36) and which promotes the decomposition of the component to be

treated.

An eighth invention according to the gas treating device of the seventh invention
is characterized in that the photosemiconductor catalyst is supported on the electrical dust
collecting member (33).

A ninth invention according to the gas treating device of the third invention is
characterized in that the plasma catalyst is disposed downstream of the second discharge
electrode (41) and the counter electrode (36), that the electrical dust collecting member

(33) supports thereon a photosemiconductor catalyst which is activated by a plasma
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25 (33) supports thereon a photosem conductor catal yst
which is activated by a plagpa 5 generated by

di scharge between the second di scharge el ectrode (41)
and the counter electrode (36) and which pronotes the
deconposition of the conponent to be treated, and

that the electrical dust collecting nenber (33) is

gengja%ﬁ %is%ﬁcjl Jé‘ﬁ thE 05%‘?‘5% 'd?s%ﬁﬂécg %hecﬁl E{i]gdgnc{ %ﬂf) counter

e coun er e ectro

Kl NG OPERATION l.n flrst and s
ele&fﬂ@%k&yﬁ G WRTRBGIES G (HeBEPPEHet P50 oBpoRdiag BE Feted, and
tween the first di schar%e el ectrode bﬁ‘éws) and the

thatstb% sleatrigalsdush clidectipg semhse (315 disppasd Rebwesythejsgcond discharge

appl i ed between the first discharge el ectrode (35) and
electrhde (ddhandihe gbwier edentrofls 636), artdehe piasromeatglyst akes pl ace

bet ween these el ectrodes. Dust in the gas to be
WORKENGOPERATIONect rical |y charged by such di schar ge.

And, the electrical dust collecting nenber

(el mﬂfeqﬁﬁtadnﬂ%eédnﬁtlﬂehu&%3 theSdtuhRPlcaisicqab) 8 Ghared B&tween the
el ectrically charged dust. On the other hand, when

ﬁrsthﬁEcthaﬁg% dI&RaP |(3ﬁdanﬁecht¥"‘§@d?mﬁ I?ﬂscﬁ Q'EQecgb&é:gig? geWhen voltage is

el ectrode (41) d the counter ctro

applfxlhds B&@Je&? tﬁea%? cHLc"i‘n%ng e PQLWRAR Aggf%ﬁd %%&‘ﬂt&d t%ctr e, (36), the

genera | asmH. € dgas rea

di“ﬂ%\éﬁ?‘a‘e R R T R RS ﬁgp?%?reafed s

treat nent -t ar get conponents present in, the gas
elecirically harged Besueh issharge,y e Andp dheyiclseticaly éluﬁet:%éfesﬁns Haember
first discharge electrode (35) and the counter

(cleetrastatie didter)((33) endtaps ardecodipete Huradrestieatlebargeddustecond

di scharge el ectrode (41) and the counter el ectrode
(36Pnatle dilkef draedt whypewltagnds tdppliddidtetveaed the second discharge
treatnment-target 20 conponents in the gas to be

electroda(41] amidethe espunietl elebiodd G6)hiheddibdhuaiRt aRes plabe bgBeen these
treating device is provided with a plasm catal yst.

elecﬂjb&sp’t}@%@ geabAlNS b flSndct IARL 6f ﬂkéygé, AR P RIIRB R Rblerated

di schafge taking place between he second

plasx?% ﬁ%héilegetoeh@c%hf Q6 hhifhipll ?ﬁgstz‘;ﬂ?:%s CRENIRER! AR08 which are

deconposition o
treatment-target components present in the gas to be treated.

As described above, the discharge between the first discharge electrode (35) and
the counter electrode (36) and the discharge between the second discharge electrode (41)

and the counter electrode (36) are different types, and the dust and treatment-target

components in the gas to be treated are removed.

In the third invention, the gas treating device is provided with a plasma catalyst.
The plasma catalyst is activated by a plasma generated by discharge taking place between
the second discharge electrode (41) and the counter electrode (36). The decomposition of
the component to be treated in the gas to be treated is promoted by the activated plasma

catalyst.
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the conponent to be treated in the gas to be treated
is pronoted by the activated plasma 25 catalyst. 6 In
the fourth invention, the second di scharge el ectrode
(41) is electrically connected to a position
somewhere mdway in the linearly-fornmed first

di scharge electrode (35). In other words, electrica

congichi gf@k]h% iﬁ% Mn' she delflavagphde eﬁécﬁ%ae Ctlﬁf hard&trically

el ectrod he second di scharge el ectrode

comﬁ‘%ge)d’ to %33%31#133 é I?E\%h&g lﬁﬂ}iwh? thé fih%drﬁra%)rméd ARY ﬁﬁ[‘,ljlﬁée Akctrode

aeapplcalon I'S 1 nvent

sy Y V5 BRRED PR B BB B A

he di stance between the first dischar e el ectrode
eleczrs@g (3 rndtthe seenpet dpcharascdleciode (4b) angdhey ME<aRl iy lectricel

such arrangenent, although the first and second
pote@ihekﬂﬁ&reqen@bﬁmltagdegpl(camn 41) are identical in

el ectrical potential with each other, the 10

el edi thicaberftion] theididtanrs ibewebmthmmrtdhﬁsdmrgembctrode (41) and the

di scharge el ectrode (41) and the counter el ectrode

couﬁtéﬁaledtﬁ)de (3L eEhoriRAthah iR Eht@iderdetMenfthefiflt Hidtionsd dlyctrode (35)
between the first discharge electrode (35) and the

and ‘%&E E&ﬁxrtereél@c%ﬁg S6)( 3G fé@ﬁl? SAYEH d¥angbRend 'aﬁﬁcﬂ%hgﬁe first and

I ng place en t e second di scharge’ el ectrode

bl i R A S L B s o
ol A AT e L 8T S T 0
cleciBia ) & é%%é%%%%e@é‘e‘é%%%é ekt iR nbe oet gus Bt dischange

section in the shape of a katakana character "J". The _
electipde () god itke eaimsardeleatrodak36)pl Sensaquenibye thet dischgrgedipking place
di scharge el ectrode (41) and the inner side surface of
betwden thometoad dichape elbtetro@6§41) land 20 eathitdri aiﬂ:ctrOIdeﬁ@els greater in
the second di scharge el ectrode (41) the first

intesbityahad g@t ekigt plackebddedn 18 Yirktedishhape ixabtiods (35 aInH ghe counter
counter electrode (36). In the sixth invention, the

elecB8&e (3(;)3_ati ng device is provided with the el ect rode

In the fifth invention, at least the second discharge electrode (41) is positioned
inside the columnlike counter electrode (36) having a cross section in the shape of a
katakana character "I". The discharge is caused to take place between the second
discharge electrode (41) and the inner side surface of the counter electrode (36). In
addition, besides the second discharge electrode (41) the first discharge electrode (35) may
be disposed inside the counter electrode (36).

In the sixth iﬁvention, the gas treating device is provided with the electrode
member (37). The electrode member (37) is shaped like a corrugated plate comprising an
alternating pattern of "mountain" portions and "valley" portions. In addition, the waves in

the electrode member (37) may be in any shape including sine-wave shape, rectangular
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menber (37). The el ectrode nenber (37) is shaped |ike
a corrugated plate conprisigg an alternating pattern
of "mountain"” portions and "valley" portions. In
addition, the waves in 25 the el ectrode nenber (37)
may be in any shape includi ng sine-wave shape,
rectangul ar 7 wave shape, triangul ar wave shape

wave kEfleSiRngdifewhid Shpditzehal ge el ectrode (35) is
-di sposed on the side of one.surface of the electrode

gfggﬁé tﬁgf?aifég%.{éreg%g&(ogg)%ﬂsﬂ ecgsl‘,ﬂégé(}g glg hfee ﬁﬁ% PR ne surf?ce of the

arge e on the side o
ctec i, 8 BEee YD1 65 2hohE3HRA 6 E e TRMR bl igroce o i

. electrode, (35). is_position in a "valley" portion as

disposediatihe ﬂd(srﬂfz%%gwr%ﬁe 9#?&16&#@@@? msgbep(37) Aposite 10 the one
el ectrode nenber (37), in other words it is ) i

surfanssi tThe diset disehiacge electiode B8R ipoesitioned iom tyaewt pastion as viewed
hand, the second di scharge electrode (41) is

fronpolsd sidenefdthienomse $wrédck enf” thp arlédtimde anembewesd),f inonthehevords it is
side of the other surface of the electrode nmenber

posifierad inkide Ot di@tawOpdttion.t O thRosther harld tenscol disclangasiectrode

portion. And, the 10 discharge takes place between the
(41)2% r@gééii&ie?ggaf'%ual"%m% idRdd AbA thbQide!Tehd SHer surface of the

) and "bet ween the second di scharge

elec&écgeg%l%@?%eééﬁ)i? %ﬂ}%ﬂ gaf‘dsq{ ﬁﬁ%}gi‘ﬁgﬁemgﬁ ct()ﬁée)va ggrtion. And, the

seven I nventi on,

s BEo S B S0 D o R BT BB e
AT K NS R N N AR R,

catal yst of the present invention, however, is

respegitvielyat ed by a pl asma generated by di scharge taking

pl ace between the second discharge el ectrode (41) and
t helrcothat eevesthecinverdion( 3BF, gaeveentivgerdeviee fsurprovded with a
source is not being illum nated. The deconposition of

photobgnicemitpon ecdtalyst, bePlicteatricbndnese rdatalyst t ise ggasaltyo used as a
treated is pronoted by the activated 20

"hAGRADPETRvERR Y 6tB/atedatiRdnyisiimitdesdewith gh s el GABRYEhRbnductor
catal yst has properties that inpede the adhesion of

catalyst of the present invention, however, is activated by a plasma generated by discharge
taking place between the second discharge electrode (41) and the counter electrode (36),
even when the luminous source is not being illuminated. The decomposition of the
component to be treated present in the gas to be treated is promoted by the activated
photosemiconductor catalyst.

Here, photosemiconductor catalyst has properties that impede the adhesion of
contaminants thereto. Therefore, the deterioration in activation operation of the
photosemiconductor catalyst due to the adhesion of dust or other matter in the gas to be

treated to the surface of the photosemiconductor catalyst is suppressed.

In the eighth invention, the electrical dust collecting member (33) supports
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contam nants thereto. Therefore, the deterioration in
activation operation of theg photosem conduct or

catal yst due to the adhesion of dust or other matter

in the gas to be treated to the surface of the

phot osem conduct or catal yst is suppressed. 25 In the

ei ghth invention, the electrical dust collecting

ther8&{H otés"eahc@idna@f bfalSst! hALE e PhHBSIISSIHUECOR BAEN s activated
cat al yst. t he photosen1conductor catal yst is

|
by @P‘;‘Eﬁé@%é%ﬁ%% 5 SR ERERALEbehkctlnC LRt B d%@“"if@@el‘**mde
t r td. ( i tion of
<41>c%hﬁdpt§§§§{1ﬁ S8 e@?%d%%rdec%lﬁwSlﬁ%"ﬁ@ﬁﬂgag%n%nt B%be treated
treated | edited b cti
Presﬁﬁto‘f’&f‘&ﬁs&%ﬁﬁ fetied iscxp lgﬁgiwabe wvaﬁgwb?fswmle?f@uctor catalyst.
onent. to be treated which is deposited on th
e 1 pdditien, dhe compeienk o hengeated which (ig dypositest O@Wrﬁiwérlcal dust
such as cigarette tar and all ergen, can be deconposed
collgxying recrptien (33 efor exarple tsovh asatigdrgtes tar St alleegempean, bet desomposed
phot osem conduct or catal yst suppresses the growth of
by thenghstosemitbheivetoectatalgal dusthehadreedhid photwserhieondudtdy . catalyst
In the ninth invention, the electrical dust collecting

 suppresEethe (ARNthWf tilhgds inl@e RREEREEIISE @d]%ﬁﬁ@ﬁwﬁﬁéﬂﬂﬁt

supported thereon is positioned downstream of

sec@nte AhiHN ARG, S ! HEmicA kin@n Do ﬁn%oﬁigltnﬁér @33) with a

el ectrode 36) Furt’hernore, positione ownstre

phofogn[gn%l)l?(ffc{ al%lt‘%hﬁzo(fkd e[ﬁére 1% p?@ﬁ&e(i (%wrls%o%ﬁ fqﬁg%econd

rangemnen

hoto on t of th "

aiscfeiEy lestinge men @toliter tq%%ctraﬁss ?&?ﬂb@'fﬂoaq,eposmmed
activated b pl asma _gener at ed dlscharge 15 taki ng

dowgptggam %@bﬁél\éﬁmﬁé@%&%ﬁh&a @erﬁh? 3bisactiagiecatadys. aﬁa a resuit
the counter electrode (36). And, the deconposition of

of sudhearapapraernboth shepphotosemicondyaterseatalyst of thieeeleptical dugieollecting
treated is effectively pronoted by the activated

mengeo t(3¥)earidc the dhlashor catalystl ars tactivededo By tahplased igorersteld by discharge
pl asma catal yst. Here, if the photosem conduct or

takigaplaty sétwasd thehecphd dirthaeat elbyttddeNdYpant thtabanter elRbrode (36).
activation properties, this nakes it possible to

 AndeftfeaRbbMBbHSIEEOMBRSMpbRG 60 6P AREBY pr&eREin the gas to be treated is

effectively promoted by the activaied photosemiconductor catalyst and by the activated

" plasma catalyst.

Here, if the photosemiconductor catalyst and the plasma catalyst have different

activation properties, this makes it possible to effectively decompose the component to be

treated which contains therein a combined odorous component.

In addition, if the plasma catalyst has adsorption capability for the component to
be treated present in the gas to be treated, this makes it possible for the plasma catalyst to
adsorb and remove the component to be treated which has not been decomposed by

activation of the photosemiconductor catalyst and the plasma catalyst.
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treated which contains therein a conbi ned odorous
conponent. In addition, if the plasma catal yst has
adsorption capability for the conponent to be treated
present in the gas to be treated, this makes it
possible for the plasma catalyst to adsorb and renove
t he conponent to be treated which has not been

dec PURRERBIOUS t15plaghd vahiyenhaf the kepapilay as @i Rdd cleesmpose
catal yst and the plasma catalyst. 9 Furthernore, if

activl&d §leBREBuGALA AR Wit i BEnd AR RltAd Hlabifla SRk B, S makes it
decornpose activated species such as ozone which'is
n [ [ : . . .
posSBEREERSHE cREn S G3IRE.REPPE0% ' By RE Sl spseics such
and elimnate activated species such as ozone. 5
aS OEMI®ECTS I n the present invention, the counter
el ectrode (36) is shared between the first discharge
EFEHGEDr ode (35) and the second discharge el ectrode
(41), and dust and conponents to be treated, present
i n & theeptesen tinveatiget thgawuntar electrndsy 636) it shayedhbetween the first
words, the first and second discharge el ectrodes (35,
dischdre dectnaie (BALmel tte sabad ddchage elsttrddedd ), ambihet bnd/eomponents
counter 10 el ectrodes, but they do so against their
to bé GEAB 6Nt iRra ©daBatntAa@el &B) are TOAGRIIOr €n ofhBr words, the first and
accordance with the present 1nvention, by sharing the
. [
secoglﬁ ld?stcﬁérgg lef?%t%tgd&g?di ?E)edcgg(%;‘é\:ﬁgﬁ cﬁlés?:?ﬂrg% Sgﬁgﬁt %e'ﬁ%%?eegﬁve counter

ectro ectro
41) , ' t ' I t :
cleckdh, b e ARCE, SRR it bSipulolioqller STEIbACPAR", Thertore, in
scocfRGh (T e DR SEGB B DY S50 e 4P BUSLTETRHE () hopeen the
15 treatnent-target. gas is_deconposed by a plasma )
first dascharge elgctiade3pband the ggeopgd éb%ﬁlaarg%elsgfq%éﬁl)a thgspassdggired to

. discharge el ectrode (41) and the counter el ectrode .
installFbym can de reducerh dengosnakingitipessiklg fredowrsizerle gasdreating device.

pl asma catal yst. Accordingly, the present invention is

abl & seoshhenwith thethirgiveatien, e cappdricht toybeotfieatddeprgsemit in the

treating device. In the fourth invention, the second
treattHedttitga @aclseletsmpied H1h plentl @pbfatedaslayresult of discharge between
the second discharge electrode (41) and the counter elecirode (36), and its decomposition is
expedited by the plasma catalyst. Accordingly, the present invention is able to enhance
the processing capability of the gas treating device.

In the fourth invention, the second discharge electrode (41) is electrically
connected to a position somewhere midway in the first discharge electrode (35), thereby
eliminating the need for individual voltage application to both the first and second
discharge electrodes (35, 41). This makes is possible to apply voltage to both the first and
second electrodes (35, 41), for example, by just connecting the first discharge electrode

(35) to the power supply source. Therefore, the present invention provides a simplified

voltage-application configuration.
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20 connected to a position somewhere mdway in the
first discharge electrode (fp), thereby elimnating
the need for individual voltage application to both
the first and second discharge electrodes (35, 41).
This makes is possible to apply voltage to both the
first and second el ectrodes (35, 41), for exanple, by

j usty QRNBeE! thnﬂdﬁe thd Fisdt ﬁécﬁ&%@r&&n%kl@ §88)0mepositRkd tifkide a
the power supply source. Therefore, the present

concagf\-,( %ﬁ}t o%norp V§1 ee 3f Bné s ﬁﬁ’édef o8l e?e%¥8dei nhbeer S(‘T”TQt s%laped like a

I on contiguratio

conyged ﬁ%ﬁg‘ahl T2 @1@ cBher Bt et Fedy eﬁléfﬁpéf (1) i3 positoned

one surface of the el ectraode nenber (37), shaped. i ke a
insideof icoRRRYe BOPIoR @D Wsi 9ide oh theneibet Relech ghdb Qé%@@dﬁsmbef (37).
di scharge el ectrode (41) is positioned insid
Suck arrengemanbd atipws both theefisst drd sécond elisshhge ei@nﬁfOéeSe (3% 41) to be
the el ectrode nmenber (37). 5 Such arrangenent all ows
stovledtih pldve Withis tthathiclkessootithdi corrngatere plakeelike eldetsode3Bember (37).
41) to be stowed in place within the thickness of the

Thefe@rt Ugaicestd@lcatvatt thk ereabmGhvendion Behigtalla8an) of the first and second
Therefore, in accordance with the present invention,

| disc%a#}g% te!bggééésag'soﬁﬁ)ofeq]t}ﬁ@s fds§ %bac@nﬁle%"}%gkmg it 95%&@ to further

eqU|res | ess space, t ereb Yy

dowgg Egﬁggggﬂﬁlcﬁb to further downsize the gas

I n accordance with the seventh
tre ”%%f%f”ﬁ?n%qhﬁgﬁihed% e e R B
f th hot duct I th
be FR54 BY PHGTOAMEIEE thENRICoLs| S RUABF | ThY yPhgfospifigonductor

s treating device. In addition, the
camﬁmmw roejrini it Pessikla te Pyhancthe PRICSHERS sapgbilifnef thggagaeating
the 15 adhesion of contam nants thereto. Therefore,
deviche deterioration in activation operation of the
phot osem conduct or catal yst due to the adhesi on of
contranriddidiohs ther eEeoienmibondietogastdlyst e propatiies that irpede the
surface of the photosem conductor catalyst is

adhSHRPS R hinadRE RIS €, Thdrefofe, 1HROGHrMidminSdctivhtidrz&peration of
the processing capability of the gas treating device.

the photosemiconductor catalyst due to the adhesion of contaminants present in the gas to

be treated to the surface of the photosemiconductor catalyst is suppressed. Therefore, it is

possible to stabilize the processing capability of the gas treating device.

In accordance with the eighth invention, the electrical dust collecting member (33)
supports thereon a photosemiconductor catalyst, so that the activation operation of the
photosemiconductor catalyst can be given to the electrical dust collecting member (33).
Therefore, the effect of entrapping and collecting dust by the electrical dust collecting
member (33) and the effect of promoting decomposition by the photosemiconductor
catalyst can be obtained by a compact configuration. |

In addition, the arrangement that the electrical dust- collecting member (33)
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In accordance with the eighth invention, the

el ectrical dust collecting fenber (33) 20 supports
t hereon a phot oseni conductor catal yst, so that the
activation operation of the photoseni conductor -
catal yst can be given to the electrical dust

coll ecting nenber (33). Therefore, the effect of

sup]ﬁﬁ‘fsrtﬁ%bﬁ‘g ﬂﬂﬁos%gﬁéoﬁﬁﬁét&gcﬁ&l?& RyviibenR! Grdet bf Abcdtpkition of

I ecting = nenber and the effect of pronoting

odofgﬁg @ etn't sgr%ea Bﬁ tl‘i%%%c?r%c%?h&s? BB‘l@‘é‘chﬁé rrfgrﬁ)te?‘ 355 br 8RR ffect of

a conmpact contigurati

el it %“%o% SPEE B0 it 6 Whuamat, ve

m con uct? ca alyst prOV|de the effect
it

operag TRenGh t ea@éé#waer@ﬁg t he
el ectrical dust coll ectl ng rrerrber (33) or the effe
of Ibagsordenge withithaainttoimventionhtheesllastricel dugt callenting member (33)
col l ecting nenber (33). Accordingly, the operationa

- suppartig theasonod phb@sehiechductalcathinst and|the plasmg cmabyxérare disposed

(33) is extended. 5 In accordance with the ninth
dowhste2bi bOihe sbéddaliobhde Rctrods{41§ ahd getdongtefrelzbrsde((38), and by
supporting thereon a photosem conductor catal yst and

activailg BoAs TRe %gb@hé&ﬁkoﬁu%tog ' c%%%%? Gnd dRWHsHEABAAL st M@ action of

second di scharge el ectrode (41) and the count ef

deco‘:ﬁlll}fo%ﬁf ofg &0312% nteﬂ{]go Ry é%‘féd' }{Eiaéll ?rﬁ)t&lot t]ﬁxéclaﬁim%lgl the processmg

em con or cata yst an | asma ca

Capﬁ%ﬂ%Pﬁ%tgéa e g el gB R g 20 troated
of 1 Bty '@gﬁv";}};ég gnfiop %cﬁ&a%#%?%dev' {66 alibePore Ga diys differen

and the plasna cat al yst have different activation
activgiiop @rqneé:sess e @aml«sgnossﬂqo@seﬁe@weely deeminose theetopponent to be
deconpose the conponent to be treated which contains
treatedh evldcin cantemsithexsth o dondursdcodiouse compoeotr dheegtdingly,hthe gas
gas treating device's capability to treat the gas to
treatiigy deveakedpadilityho aesttthe £ tabe adedodlichdontiis a dbmbined odorous
conmponent can be enhanced. In addition, if the plasnma

con@@&ﬁﬁ&@ibdﬁﬁﬁwﬁﬁgorptIOn capability for the conponent

to be treated, this makes it possible for the plasm

cat f y®iitido Iﬁﬂé%ﬁnﬁ%td'lm“@aasﬁﬁ)tlon capability for the component to
be treated, this makes it possible for the plasma catalyst to adsorb and remove the

component to be treated which has still remained undecomposed/unremoved after

treatment by plasma discharge. Accordingly, it is possible to obtain processing capability

following the variation in density load of the odorous component, thereby making it
possible to enhance the reliability of the gas treating device.

Furthermore, if the plasma catalyst has the capability to adsorb and decompose
activated species such as ozone generated as a result of plasma discharge, this makes it
possible for the plasma catalyst to decompose and eliminate activated species such as

ozone. This prevents activated species (by-product matters) generated in the device by
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conponent to be treated which has still renained
undeconposed/ unrenoved aftet2 treatnent by plasma

di scharge. Accordingly, it is possible to obtain
processing capability 20 followi ng the variation in
density | oad of the odorous conponent, thereby making
it possible to enhance the reliability of the gas

plasthf @aichatgle @R Béing Ebiittddeioritsde the debiRe pthaebR neekingy ¥ Pbssible to
has the capability to adsorb and deconpose activated

furth%f’ﬁﬁibr%e ﬁx‘é%ha%%h ﬂx%g%?&@a& g%@vﬁé a result of plasm
di schar ge, thls kes 1t sible for the plasm

catal yst to deconpose and eI|n1nate acti vated species
such as 25 ozone. This prevents activated species

- t in the device by 12
Bmﬁ?ﬁ%‘ﬁ%‘%ﬁi@ﬁﬁ@nﬁ%@@% tted to outside the
devi ce, thereby naklng it possible to further inpro
t heFigure; hisian eploged perapegtive view-afi AGiRyilpes BRP‘EFCCOleHg toa
DESCRI PTI ON OF THE DRAWNGS 5 Figure 1 is an expl oded
first pmsbegioent ofghe presendfinventie;r puri fyi ng devi ce accordi ng
to a first enbodi ment of the present invention;
Fi giigere2 issa perppoctipe eichw Rluwtratingi ih lenkrgeslt inagher B major section of
enl arged manner a maj or section of an ionization part
an ionfatib@pat n B biriphtiRind@ie e fiREerhbddifnerbodi ment ;

Figure 3 is a perspective V|eM/|IIustrat|ng in

ooy PEARS IPROR T SRR a4 o o
mlmﬁpgﬁgégg?fﬁ%glﬁ%hﬁﬁﬁh aa%ﬁgﬁﬁggﬁﬁ{%éﬁ%yﬁéﬁ%tlon of an

1 e bbdt Rmwechrt grotsPaing i SPBpEEL PRl pior section of

illustrating in enlarged, mnner _a m section of an
an 10P8ﬁP%P%H1 tga A PUHTYARE %vecep{sl ey %Shanﬁg{}me%t' of a second
enbodi ment of the present 15 invention; Figure 6 is a
schégerei Tisva powsprisbve migvt Hlostzatingrig entargedonanner a major section of
ionization part in an air purifying device of a third
an i@nbidnnesrt infantdie pprifsendeviny efita sevond embodiment of the present

invention;

Figure 6 is a schematic view showing the arrangement of an ionization part in an
air purifying device of a third embodiment of the present invention;

Figure 7 is a schematic view showing the arrangement of an ionization part in an
air purifying device of the third embodiment; and

Figure 8 is a perspective view illustrating in enlarged manner a major section of
an ionization part in an air purifying device of another embodiment of the present

mvention.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention are described in detail with
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Figure 7 is a schematic view show ng the arrangenent
of an ionization part in ant3air purifying device of
the third enbodi ment; and 20 Figure 8 is a perspective
view illustrating in enlarged nanner a najor section
of an ionization part in an air purifying device of
anot her enbodi nent of the present invention. BEST

refeMebEtd1HR dehRRYY. NG A6l Ermbblin Y EMTE SN 2 BadHedaBihp AEViBE which is an

enbodi ments of the present invention are described in
oir R AP B RERIRSisd1d 18 P FANE RS em BR S gtores
i (R RYE [ or general househol d
PR RHOBHIENE OF TR RO e loN 0L O oL T Evbon! VENT
OF THE_ | NVENTI] ON shown _in Fgure, 1, the air ,
pur APyhepn ab'\%age@ 19 aippurifymedenice rﬂ‘)])é\%léfdli’rﬁ%ﬁ‘i‘f ephedimgnt has
a casing (20) made up of a box-like casing main body
a cagipg (2 meadevgy offe bilikk chsing petnelpdyr(@1) enerengof whicl is opened and
(22) which is nounted to the open end. Fornmed in both
a fragit gplates (A2) adich isfmduineed todlsd oppn(énd) Hormdueinfhotnsidpbafaes of the
(22) side are air suction openings (23). In addition,
casifig) €20) oasthe gromipltd 0 @2) ckit)arbal sabti@i bpddlinpsq@8s). odsriddigion, the
- (24) which is torned 1n an area of the top plate
g B9 b&ly (28) BacCd At BloSvoud Spdnd \WhidH 19 fbieedCiaSdnWea of th
casn‘(iézo) | bRyt (2€) u ?%5) g{"ﬁ.‘rﬁ) i ffea of the

is an alr passageway ough which roomair

topﬂﬁte%kggioibggga%%ﬁ%at ed flows fromthe air suction

openi n the air blowout opening (24).
Arranged, in guence omthe upstrea i de of t.h .
11 o PRyt dFEHEEROL R et RES T 5L Ry h room ai
functj onal ctiqn (30).incl.uding.varjQus co ents .
as aigdy sps HepE BAPRGIOTLN o CEHDY PGS Gor B RETDIpaeyt opening
for distribution of roomair through the air 15 ]
(24)padsapestayn soWjencoifiopy thequpsisametite o€ dhg flow ehairf algpg the air
plate's (22) side, in the functional section (30) are
passaggyray- () tave o Janctiopsl $estion B0 inghading (v3epys gpmponents for air
el ectrostatic filter (33) as an electrical
cleaning, and a centrifugal air blower (26) for distribution of room air through the air
passageway (25).
Disposed, in sequence from the front plate's (22) side, in the functional section
(30) are a pre-filter (31), an ionization part (32), an electrostatic filter (33) as an electrical
dust collecting member, and a catalytic filter (34). A plasma generating device (40) for
generating a plasma of low temperature is integrally incorporated into the ionization part
(32).
The pre-filter (31) is disposed fo entrap and collect dust of relatively large size
present in the room air.
The ionization part (32) causes dust of relatively small size present in the room air

passing through the pre-filter (31) to be electrically charged. The electrically charged

dust is entrapped and collected by the electrostatic filter (33) positioned downstream of the
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dust collecting nenber, and a catalytic filter (34). A
pl asma generating device (4@ for generating a plasma
of low tenperature is integrally incorporated into the
ioni zation part 20 (32). The pre-filter (31) is

di sposed to entrap and col |l ect dust of relatively

| arge size present in the roomair. The ionization

joniA8bh g@@z)_causes dust of relatively small size present
I'n tﬁe oom air passing through the pre-filter (31)

to | ect.r | I : 1L
25 S Pufabibh Bt TV BRI yilEy SEENE ofBlibde FRAHEFRT) oo an
electrostatjic filter (3 ositio . downstream of . t.h
clectiofe DG 1 Bl pesetive sispHod Bt I isGhRa) PR ich o Shaped
. provided with a negative el ectrode nenber (37) as an.._.
like @lc@wgaé%plﬁ’@rhjfew.esmﬁénmgaﬂ pelisnoged g Bpsifegyyvithin the
is a metal plate which is shaped |ike a corrugated .
casing €209. blylope eperificallyi His, negative slagirego seainben @R pshaprd like a
position within the 5 casing (20). Mre specifically,
corrddaeednplytt whese vewt rshdpe e mxeangiB?) Is ottieapeetds,i loethe negative
corrugat ed pl ate whose wave shape is rectangular. In

electtddtemedefl §37)l Rolunthaf @atidnéchavedeat £roske segisheln (hd73hape of a
col umar portions having a cross section in the shape

karai&fngachaf&@{e? kﬁn&&&a&&ﬁﬁ%e{}erﬁ&hy,a&ﬂi ﬁk&%ﬂhﬁﬂaﬁéﬂm& Soibné which
and rectangul ar plate-1ike portions ich are

' . f i .
are yhftidal g%!égéatg%l W@{eg%taﬁﬁ%dﬁﬁ rh%h%l%éal cﬁfe%ggn.' Nand, otg% negative

hor 1z Frectl e negative el ectr
eSS (LB i g SRR 38 B o sotonaly
ti f t ds th | ect tatic fjlt 33),
PR RS RIS R caces JetFG B AEBSab ek b ofie hards the

airflow therethrough. In the negative el ectrode nenber
open(s3dp) facesalommeiresss osdie rirdawithgrethrquglhaped  col umar
portion constitutes a respective counter electrode
(360n. then degetivolelmvirade poembemn (37)15caohr ciosssectiondilyg dA4shaped
to the opening side of the columar portion constitute
colu@npepdrtied caistimita W egretiiotdunten sle¢Bdde) (36)andnahgaltnnar portion,
orthogonal to the side surface portions (37b) and
portions orthogonal to the opening side of the columnar portion constitute a pair of side

surface portions (37b), and a portion orthogonal to the side surface portions (37b) and
situated on the side of the pre-filter (31) constitutes a front surface portion (37a). On the
other hand, in the negative electrode member (37), a rectangular portion sandwiched
between adjoining columnar portions constitutes a back surface portion (37¢). With
reference to Figure 2, a large number of air apertures (50) are opened at the back surface
portion (37¢). Likewise, a large number of air apertures (50) are opened in a specific area
of the side surface portion (37b) near the back surface portion (37c¢).

An ionization line (35) serving as a first discharge electrode is provided in a plural
number in the ionization part (32). ~ The ionization line (35) is arranged inside a concave

portion when viewing the negative electrode member (37) from the pre-filter's (31) side, in
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situated on the side of the pre-filter (31)

constitutes a front surfaceqigportion (37a). On the

ot her hand, in the negative el ectrode nenber (37), a

rectangul ar portion sandw ched between adj oi ning

col umar portions constitutes a back surface portion

(37c). Wth 20 reference to Figure 2, a | arge nunber
othe?fwcild the @cﬁﬁiéﬂfoﬁ%m@ %) 1§‘E§aér%19§ Reekidtio bR rﬁlﬁﬁéﬁcﬁ)ﬁécf @t Biree sides

portion (37 Li kew'se ar ge nunber of air

by a"’&l? &Hsru?e? SL‘&‘I%Q% 1%119 Fﬁ?g g.SId g bgclg‘;ﬁif‘a' BSEEBBS Of Int z{?ﬁition, the

e surrtace p |on near

o B, 68 e F}tz?gléhﬁggﬁ%%%}“f el %gsﬂ - -

nunber in the ionjzation part The ionizatio

end) j A it doyyer; ap aﬁhf'awg@aﬁ?rhgw B33 SH 58 A6koss the coupiter sp?ctmde (36)-
when viewi ng the negative el ectrode nenber (37) fr

Each Henigatéorf line @S} i§ dagatesi de,a ismales vistuak sur{aied & mn@llel "ith the
ionization line (35) is arranged interior to a portion

- elecansthixsBlilerqB3), beiag eserdy spactd/apmripfadm thaf otherde sur f ace

portions (37b) and a back surface portion (37c). In

addiTtie Qtasniah Genet it Zddlvico(db) Beprostlkd axitie adiischerge wdectibde (41)
ioni zation part (32) fromthe top end to the bottom

serviilas Alseddmd HiQMRFoeLABotrddBEadd® A& 8N ouhide e(c%é&de (36) with the

strides across the counter el ectrode (36).
1.3 line (35) is located on a S|ngle V|rtua
loméﬁﬁ acelébparallel\Mtr1the el ectrostatic filter

E)lsg) ?‘ggﬁgP?gﬁlﬁ)& zl%a@ggf{%)aglécgrfog}g 314#)312 &%ﬁlh%eﬁl indid€ a concave

di scharge el ectrode ( rvin eco . \
portignsWhet yievang dhs B%‘ﬂvgﬁi?c o5 me ?%ﬁﬁ?ler e elscirotatie filter's
(36) with the ionization |line (35). 10 As shown in .
B3)midarie othen werdsi he Hagcharge | edestrodel é4%)41§) arrapged inderg@dto a portion

inside a concave portion when view ng the negative
enclebeglodir thaee sidasthara (a3 suffacmpartien 6 7ad and g tpairiof sfde|stugacesportions
(33) side, in other words the discharge el-ectrode (41)
(371)s dnr athgedvdrts, ethcodistiorge plictrodn (4BN6d déspdsedn isideeéhe cross-
sides by a front surface portion (37a) and a pair of

se:ctii'i:ng.ﬂ%'1 our_EiRped RethteP BRctrdd27(36). | Mo BRskcifiwallflsa céli@mar electrode
dis arge el ectrode (41) is disposed inside the cross

|
hold;ngge nfcte al@f’j) ﬁ’avmégv¥ §ﬂ%?f BroCO YkiBh Ak e&?é’nﬁﬂ% Ye30ally NB dsposed

el ectrode
inside the counter electrode (36). Of the side surfaces of the electrode holding member

(43), a side surface on the front surface portion's (37a) side is provided with a plurality of
securing members (44) which are vertically evenly spaced apart from each other. Each
securing member (44) is provided with a respective discharge electrode (41). That is to
say, the discharge electrode (41) is secured to the electrode holding member (43) by the
securing member (44). The discharge electrode (41) is an electrode in the form of a line
or rod. The discharge electrode (41) is arranged such that its portion projecting from the
securing member (44) runs substantially parallel with the front surface portion (37a).

Additionally, the electrode holding member (43) and the securing member (44) are
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hol di ng nmenber (43) having a square cross section and
extending vertically is dispgsed inside the counter
el ectrode (36). O the side surfaces of the el ectrode
hol di ng menber (43), a side surface on the front
surface portion's (37a) side is provided with a
plurality of securing nmenbers (44) which are

fortd&d &1 1B kdn¥e @ﬁi Bl MeBPACHE dBRRATEe EleORAGTY. OtNedisch@EH electrode
20 securing nber (44) is provided with a respective

r r :

LR RS AR B DB (430 BinoliallP pore wifi Bach other through
hol di n nber. (43) by the securing nenber (44). The

the 3ouppg gib T@ée'r ode (41) is an electrode in the form
of a line, or rod. The discharge electrode (41) is
ar r dk§elgnization paaiGI & providednvith 6y Bightviolags GHpetirarrent power
securing nenber (44) runs substantially parallel wth

sourchd43)rfonepmdying aokagsdetwesn thaion)zation lingl (B iand Hiel gpuntep electrode
el ectrode hol di ng nenber (43) and the securing nenber

(36). 4he DE phtref suned48) seites atsams at paveer eburoe falthaplasthe generating
di scharge el ectrode (41). The di scharge el ectrode

devicd 10N dUidnethe| BPlicAda dT04 dohgpe RS ioh#alion line (35) and to the
electrically conduct with each other through the

dischi&et d1étqrodE r(%ﬁ; bﬁ‘h@ DCTIIﬁSWbP Bhed (49), Rifstark 32herbd agound the

provi ded wt i gh-voltage direct-current power

Bt (9 A A0 Ml o o
discpgxi?ge t%%gg'g%f\eg@&i 903%}%& tgxf: ich&ét@r&%%%&oge 23@?3 %ﬁ&? ﬁagsi&%rze%xeon line

appli.catiqon of a voltage to the jonization |ine (35) .

GSEHE fis dindrss, desteodg 4 wet ﬁeéoﬁem@ﬁl‘)o 18ge ©h éh%@%m‘?mal (for
source (45), ions are generated around the _ionization

examplee S k3B) the petiont ofcegnerpting onh i de doniratiogaartr(@eig deyighad to take
the | eading end of the 10 di scharge el ectrode (41)

placesimnlianephsddy vdtintheractibe of rcodking 3@Jamealdisvhengh to Hake place in the
ionization line (35) and the discharge el ectrode (41)

plasafacgeherhtiag ldegbe (Udl) bageakidg & déffesaice ipelcetric fAdld (terisity by setting
exanple, 5 kV), the action of generating ions in the

the idpyidneat bepReddattle {oarktio 1AESBINQAHd tRe tcdkiMer RleB&6de (36) and the
simul taneously with the action of causing streaner

st HRR G (S OUEIAREIL D ARG (B BRRRIRTRON (80 Jorerample

evi ce ing a

at 16 B 254 55 B, 3&bELNGLy.

The electrostatic filter (33) is disposed downstream of the plasma generating

device (40) made up of the discharge electrode (41) and the counter electrode (36). The
electrostatic filter (33) entraps and colleéts, at its upstream side surface, dust of relatively
small size electrically charged by the ionization part (32). The downstream side surface
of the electrostatic filter (33) supports thereon a photosemiconductor catalyst to form a
photosemiconductor catalyst layer (38). The photosemiconductor catalyst of the
photosemiconductor catalyst layer (38) further activates substances (activated species such

as electron, ion, ozone, radical etc.) of high reactivity present in the low-temperature
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15 the di stance between the ionization line (35) and
the counter electrode (36) &nd the distance between
the di scharge el ectrode (41) and the counter el ectrode
(36), for exanple, at 10 mmand at 5 nm

respectively. The electrostatic filter (33) is

di sposed downstream of the plasna generating device

plasfAOderRRalal ¥p dbchalle Bitsehnfiee dakRabd eiRirbdel (4BNshd bR counter

count er electrode (36). The 20 electrostatic filter

eleckdd (%e)t rag ?I%H‘%t(%ofﬂee&é&fn}ﬁgltlbfl SofURAWER Rk HRes and odorous

surfa ative size electrically

subsgfnggg p?fgcgée C &e%% Rar %re%tgc?) ?r.e;e{ﬁ? qlogg?&]r 8N As the

tros

photé)lélgrgiﬁ ther %gﬁfugt‘f’g Eg%gp {?ygﬁgq%g tggzrd? %gé azll Sttéx e? crrooxngies of
phot osem conductor catal yst of the photosem conductor

tun%@naw%@ migpesuliidegyay b viedr activates substances
(activated species such 25 as electron, ion, ozone,
r adToalcatiytic) fltsr @Hpks dispeseil Wowpsipeass ofitthe plectestatic filter (33).
| ow-tenperature 17 plasma generated by di scharge

The ketalyeie filfch 4 isfonaed) foet-enipl€ds a(kbhpyanth-istractosnbstrate which
el ectrode (36), and pronotes the deconposition of
supptads ol litsS SR Bica g §3asaiad cREIGEO USThiS Wrshaneaslywhilike & eaforesaid
conmponents to be treated present in room alr. As the

photggé?ﬁﬁ acﬁ) ngHaLQr fﬁ@ﬁé?l Y&hvatds Ofub | ErchibAeadi @&les such as

I OXI zi nt oxi or oxides o 57tungste

elec&g dmmll’l r%oz%lté{ 3 Iat%@al”?ér/ )egfrllngg %%ﬁ:ﬁ gf g?e?%rgls%f E}} Iclé)wf 1!efr§£ragt§é%1asma
gene(e' @Tpegeﬁ & Histrs peevegt A flrietex, BerPasice Th e the counter
ports on its surface a plasma catal yst. This

I
elec@ eal@@t anglj REAMOkRs ﬁlﬁoﬂ@@a}pesmeﬁoqfoé%rmfeloﬁwm?sp and odorous

catal yst, further activates substances (activated

substanees which pst copaIENEs! techer tented Bnthe goomalr. r Aditheplasme cptalyst,
of high reactivity present in the | owtenperature

for gxhapiena cagpe o tlednamasese damily, achtatliss cfithe gecches wetal fohdy, or a
di scharge el ectrode (41) and the counter el ectrode

catalyS6jormad Gy idonoh eF ahdsetbettnps iatiiefedEarbat, nd whch catalysts may
substances and odorous substances which are

be uS&@ponents to be treated in the roomair. As the
pl asma cat al yst,

RUNNING OPERATION

Next, the running operation of the air purifying device (10) is described.

When the air purifying device (10) is in operation, the centrifugal air blower (26)
is started, and room air which is a gas to be treated flows and passes through the air
paséageway (25) within the casing (20). In addition, in this state, high voltage is applied,
by the DC power source (45), to the ionization part (32) and to the plasma generating
device (40).

When a stream of room air is introduced into the casing (20), dust of relatively

large size is removed by the pre-filter (31). After passage through the pre-filter (31), the
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for exanple a catalyst of the nmanganese famly, a
catal yst of the precious netgal famly, or a 15
catal yst formed by addition of an adsorbent, e.g.,
activated carbon, to such catalysts may be used.
RUNNI NG OPERATI ON Next, the running operation of the
air purifying device (10) is described. Wen the air
roorR Wkrl o B8MbsiSat{ohOpart ©2).N RIPGE FdiMion AR @GN tdukf dlatively
air blower (26) 207s started, and roomair which is

omefl 98 PGl P A R i I PRI S0, Ay Belveen e

. .in. this te igh voltage.is a ie by the DC, . . :
ionifghichlid T8 Shg, M olRick 2pouteRs S0B), b B¥mb RE, Rpisigine the
the _plasma generatipng device (40). Wien a stream of
elecrisaliy sherddshprsoa /ARuEh ISR RsTiaiss &) P(%sle,dt {@ag sigs and back
relatively 25 large size is renoved by the pre-filter
surfgeg] portinps dB7haddagand Hherudlowshantpribe f ¢legtrostagig 1filtery (38). The
18 roomair flows to the ionization part (32). In the
elecirostativafiliap {3 Pantrags3dyd cotieds thefelacaicatly vdrged dusal | si ze
present in the roomair is electrically charged by
di shheegpiadied weeRatinpedevicen{40ntntogrally ieotf@pated igtot the ionization
counter electrode (36). The roomair containing the

part§8BCh n&waém%erﬁﬁ@r;gsﬁnﬁﬁaieir@a%ieﬁtédmy%&amw@isahz&ge tf>etween the

apertures (50) provided in the side and back 5 surface
: [ At o :
ciseBAEE T’ B0 I dnd P Rt QUL GeF Q0B e gthyr hand, during
. {33) entraps .and col|ects,the el.ectricall har.ge
disclgfds, & one RaTR chirelelne Yt i ST IRt SRRl Bpopy surtece
i nc orated jnto the i.gnization . part (32),.a .. .
portiog (37 BeVing Aosisirem ! e Aoy 3g ibeladdd Bipkeh s pbRigure 2.
di scharge hetween the discharge electrode (41) and
Andy e @sberated lomepiessyie Plasen. rides oActhetinBr Wi daswesr thrpygh the
. 10 discharge, an ion wind is generated. The ion w nd
ionizagion ghit €3 eahdfftaovs davensfream togsthef aith thewwom @n (37a) ,
flowi ng dowmnstream of the airflow, as indicated by
br ofhe Idw-tenmathiegpinan® contdind thérbia geutetaate dactivated species) of
| ow pressure plasnma rides on the ion w nd, passes
hight lek&H@ty. t AGd, when coming into contact with room air flowing through the air
passageway (25), the high-reactivity substance decomposes harmful substances and
odorous substances present in the room air. In addition, when the activated species
reaches the electrostatic filter (33), it is activated to a further extent by the
photosemiconductor catalyst supported on the photosemiconductor catalyst layer (38) of
the electrostatic filter (33), as a result of which the harmful and odorous substances in the
room air are decomposed to a further extent. And, when the activated species reaches the
catalytic filter (34), it is further activated, as a result of which the harmful and odorous
substances in the room air are decomposed to a still father extent.

The room air, purified by removal of dust, harmful substances, and odorous

substances, is taken into the centrifugal air blower (26) and is blown out into the room
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ioni zation part (32), and flows downstream toget her
wWth the roomair. The | ow{gnperature plasm contains
therein a substance (activated species) of 15 high
reactivity. And, when coming into contact with room
air flowng through the air passageway (25), the

hi gh-reactivity substance deconposes har nf ul

| throﬁgqbg{e%ﬁqg(gw@mq)peﬁqgr(m_s substances present in the room

alr. In addition, when the activated species reaches

EFFPETS GF kRSt dNBODIMERT(33), it is activated to a
ﬁer extenthgy gLe pﬁ

urt ot oseni conduct or cat al yst
(367 S 7P SBPBITEE FER FEMH HRFr{BLRO R AB¥Eiptyeen the

. .of which_the harnful and odoropus substances in the , . |

fonizRsioR Party (33 4 kit BlAgoe GEPerAE deicerdl). e Jp Eiber ﬁ\%@lﬁzaﬂm

. the activated species reaches the catalytic filter

line((35) and thy dischprgheleciaeds (Add al9, nefsdischargsy irespedtivighi éh individual
the harnful and odorous substances in the roomair

cougteeeldanoapbeew their aomtmioh lcofusttheectendedd6). Theref@menmaiccordance
purified by renoval of dust, harnful substances, and

wittothe peesent etbbalipsitaiiradunics eledtk®lr B6) 3 dohen@etdt the fisigdtion line
air blower (26) and is blown out Into the room 19

35) AR MO s SRR RO MY h QBB ARk 2ossibRAE FskSe @ir installati
( )FI RST ER/BH% I\/ENCT |n¥?2e prggemmgnﬂ%(gflnem, thg eir installation

Spacfég ﬁ ?}Zlgl{él'ﬂog%f q{é% '&)t%gs?%l% ?ggon‘%%% %ﬁ)ﬁggﬁﬁgg@y y@ﬁ%@ devi c S
40}. | t .t i ; ti 5| 35
{ e eudings R ofe smeo R Prer Maraih s fufot?! A dorous

respectively, to individqual counter electrodes but t
subStapeFs PRESFRfO I EQRTh (A ) ?PPFE’S\%@%( %15)% p%lélﬁe%lﬁ@,te% ﬁy discharge

accordance wth the present enbodi ment, the counter .
betwgen dhe digehargoyleptzode and herqeunien glestiodeotd6) ppd in(addition, the
and the discharge el ectrode (41), thereby making it
plaspessiabistexpsditestthe deconmiosition of hadrful swbstasgsaead odorous substances
Therefore, it is possible to downsize the air
prespmtrih ryorn gird e Thereford, Gh acchBddnne adithahe present whtbodinteat, it is possible
present enbodi nent, harnful substances and odorous

to eidaed @B 9&&6%@%&&@1@{ dfapiablrifify detemp@sed by a
pl asma generated by di scharge

In addition, in the present embodiment, the discharge electrode (41) is arranged

interior to the cross-sectionally "1"-shaped counter electrode (36). As a result of such

arrangement, an ion wind generated by discharge is not diffused outwardly of the counter

electrode (36) but flows downstream of the airflow. This allows the plasma, generated by

discharge between the discharge electrode (41) and the counter electrode (36), to be

supplied, together with the ion wind, to the catalytic filter (34) without fail. Therefore, in

accordance with the present embodiment, the decomposition of harmful substances and

odorous substances present in room air is promoted to a further extent, thereby making it

possible to further enhance the processing capability of the air purifying device (10).

Additionally, in accordance with the present embodiment, because of the
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bet ween the di scharge el ectrode (41) and the counter

el ectrode (36) and, in addizpon, the plasma catalyst
expedi tes the deconposition of harnful substances and
odor ous substances present in roomair. Therefore, in
accordance with the present enbodinent, it is possible
15 to enhance the processing capability of the air

arrafgéimeny thd tﬂe\ahseﬁalgé%ctrb@e Mg 151 PRitionBd BRNAFREEBE the counter
enbodi nent, the di'scharge el ectrode (41) is arranged

elecferF i 3er2, gtélE Ebggﬁﬁt %3 Qtés? roz 2)3 or %%Heg ﬁ% fr]vad:> i r a n g £ me%:ﬁ) %H‘Eh%rdmcharge
elecligitalith S0P rRLCED IR P%?er%*zﬂv egf?%afgrec bR peipte to cause

downstre of the airflo I s allows the
stebl SR Lo ﬂ}ﬁrefotooqoeewge@g £ wlbes br ey .ﬂecﬂgqh%e electrode (41)
el ectrode (41) and the counter electrode (36), to be
and ghgpouniar, eleciigde H36), Whareby mekingrit wpsrible fig) comenuensly myainigin the
filter (34) wthout fail. Therefore, in accordance
processing ¢apebipityesiaht aie polyingedevicet(h@). deconposi ti on of
har nf ul substances and odorous substances present in
r ooRudhdrmioge, i hEieent ebntodimiérit e idniiatioh liné (B5) édatranged inside
meking it possible to further enhance the processing

a cof@RaRbltidnYorOhe 5138 ofohe RitFAcE YF Bt IQ:?}ﬂnfeeelécllQ)He n&nber (37) shaped
Addi tionally, in accordance with the present

like %I Sgﬁz'ggféﬁtpl tD SRS ?{Tl(gt & 1AdAhe ﬂﬁ@ﬁ%ﬁ@%le%ﬁ@ﬁe grir? i§ arranged

rge e ectrode S p03|t|one downstre

1n31c{e ahecoﬁi%ﬁget ]t%rtlon el e(%her s%je oi(t%G F]her surfa €0 lﬁl%l]e ne&agv%éle&{ode member

roomalr a

(31!’)1 t t r2ded 41% Safr%;lgg%%t{te gaﬁ-le ‘ELeC %g%iagogt bl yﬁéirha%(ri eé'lg rcﬁécharge

dlscharge to contlnuously take pl ace hetween the

 clecigedectdd) gan be sioriecdde plage WiBum fhe PREe 66 thettBickarss of flisceomgated

(36), thereby making it possible to continuously
platmfhkmmaganvpr@ectmdgdeesbangﬁc?hpéﬂwmfogﬁ, of ap¢padagice with the present

purifying device (10). Furthernore, in the present
embedibedi, the instalaton epuice af itleniohizagor Bhg (35 aad nlandischarge electrode

inside a concave portion on the side of one surface

(41)af fhdfiger etV tefb@ GhakOBte itngi¥biBle {o3dowishrpae airl pltHyidg device

corrugated plate while on the other hand the discharge
(10)8) e@ifiRdexterdd) is arranged 10 inside a concave portion

on the side of the other surface of the negative

el egf B&Jcﬁﬁoﬁﬂbeﬁzﬁordance with the present embodiment, the electrostatic filter
(33) supports thereon a photosemiconductor catalyst, thereby making it possible to
promote the decomposition of harmful substances and odorous substances in the room air
with the aid of plasma. This therefore enhances the processing capability of the air
purifying device (10). In addition, the electrostatic filter (33) integrally incorporates
thereinto a photosemiconductor catalyst, thereby making it possible to reduce the thickness
of the air purifying device (10), and the size of the air purifying device (10) is reduced
accerdingly.

Furthermore, the arrangement that the electrostatic filter (33) supports thereon a
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(37). Because of such arrangenent, both the ionization
l'ine (35) and the dischargesqel ectrode (41) can be
stowed in place within the range of the thickness of
the corrugated plate-like negative el ectrode nenber
(37). Therefore, in accordance with the present

enbodi nent, the installation space of the ionization

phoidsé}ﬁlc&%ﬁ)ctc@rbgt j&?{)@\@d&? @Keg&fé?:‘t BEHER ogiﬁoﬁ ﬁ%bdéﬁus components
urther reduce her eby nmak |ng It possible

adscgg ﬁ]let Qgca.gd Eatlgufi fedrY | tjggcor eCEffeds %} %(ﬁ@l’?d feﬂﬁﬁlﬁt%on in the

nce W

rrbdl he eletros atic filte 3) .
clecffightio FTE (Wb oABHT LBRS Ecpeetionnly e S o Ot Bffkegie fler

it p033|ble to promote the deconposition of harnfu
(33)dpp¥lendsdes and odorous substances in the roomair 20

with the aid of plasma. This therefore enhances the
VARMATIONS OF WRHBDEMBODIMENE air  purifying device

(10). In addition, the electrostatic filter (33)

I nt &gittatebpect tocthe pio patiBang ddvined(LO) of the first embodiment, the change in

phot osem conduct or catal yst, thereby naking it
confREsidY ¢f thOplagasseckiimgideiiek 9 n tHRfokibgioal ﬂartqsz thiy Pé&made.

device (10), and the size of the air purifying device

(10}n & $irdt QAHGRG ofIGE AFH El@lgl)cyimeﬁtlsgl:’: é‘?& Bf theD, 1§cl'safééeelectrode (41)

arr angerrent that the el ectrostat

s «BUB00YS od DELERN i WSS SLEOP AR ERLALNAL device o).

provi

Theg’?”?%gg gf"?%%cf d@?{ bgg }E{Q‘gq s‘%ﬁy?él{ﬂ?eg% %ahgltﬂ%x}ell)late an{1 1S browded
electrostatic fjlter Accor di ngI

suchy hat #istauaion ¢ ﬁ'@essaﬁfﬁceopg theeeleqtrode tholding n@mher {43 on the front
(33) is extended. 5 VARI ATI ONS OF FI RST EMBODI MENT

surfaget periiesh 64a) sislet hdndi vppuanplightion abvelage  stoepmet diseharges are

first enbodi ment, the change in configuration of the
gengyhtad rtawgeln ethat domgted elgatred¢ 489) ifront hige leadingatnd wf phe tdischarge

(32) may be nade. In a first variation of the first
eleceodro@iyrent (Figure 3), the discharge el ectrode (41) is

attached to the el ectrode hol ding nmenber (43) of the

pl ag"B sg&HAr Griatlfn Y€ VHE Brst 4hbodiment (Figure 4), the electrode holding
member (43) of the plasma generating device (40) comprises a portion which serves as the
discharge electrode (41). In other words, the discharge electrode (41) is retained not by
the electrode holding member (43), and portions of the electrode holding member (43)
serve as discharge electrodes (41) which are projections evenly spaced apart from each
other.

More specifically, the electrode holding member (43) is shaped like a vertically

long, elongated flat plate, being arranged in parallel with the side surface portion (37b).
A side surface of the electrode holding member (43) situated on the front surface portion's

(37a) side is provided with a plurality of triangular projections uniformly spaced apart

from each other. Each projection serves as a respective discharge electrode (41). And,
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10 The di scharge electrode (41) is a small piece
shaped like a triangular plzgte and is provided such
that it stands on a side surface of the el ectrode
hol di ng nmenber (43) on the front surface portion's
(37a) side. And, upon application of voltage, streaner
di scharges are generated towards the counter

upo§| aplicags 68 @oltﬁ%@ Ntchfel FdhigeLt ebndrived do$ARRT AR counter

el ectrode (41 5 1n a second vari ati on of the first

elecﬁﬂ@%’%?ﬁ%ﬁ‘ t(ag 1iting e of{h'é%ls%iq% ééﬁgﬁoc{é%?j ng member

as generati ng device conpri ses a

SEGUN PR RIENT PR NN Fr 05" i‘i§ o

retai ned not b the el ectrode hql di ng 43) , .
and Aptseendembefimenfenidhe preses dnveaiien H"‘gmﬁ‘ge f@rtflf( %@} embodiment,
serve as discharge el ectrodes (41) which are

withpthgjeaegrition of Mnﬂg isatiopn ivethe sprfigurittasnefethe ionizgion maer(32). The
More specifically, the el ectrode hol di ng nenber (43)

- différencetvepednlthdkBrsherbodimentl dnyd thd jaagent ehbadjaiesds testibed below.

pl ate, being arranged in parallel with the side

sur figge refefeht® o (Bhe- 5, A shedeirspurffage @dviéd€10) of the present
el ectrode holdlng menber (43) situated on the front

emb%Hﬁﬁéi‘i@ &hP %B! Qbfate 631%@(3%)@3 the 109&2‘&%{1)1@?%%2)“3 @rovided with a

pluraliity of trlangu ar projections uni my spaced

83l FLBRED O &P R S

|ication O votﬁg r .di sch

lies 3P Hhe, apPE AR, NG ot thg, e RRcia (P%}q '%e%?%nt joining
secupOaDTRT (4B mPRriEy EChar %@i{g”"d b R ok Repicof the

present invention is sim/l|ar to the first enbodi ment
room ajg afier passags hepnshothe pre-flier Gilk fowaribrqughthe vent holes (51), into
configuration of the ionization part (32). The
the ighizhidorepare(38 ) tasirelicatdud)f dotid fline obbigiureeht  and t he
present enbodi nent is described below. Wth reference
t o Fleguwhilg,in ithe plagnapencpitingfdevicg (4Byh plastiniQ)f low térhperature is
present enbodi ment, the front surface portion (37a)
bein@f gdnfitd OBy ZadehBr RRCharkd Detviden PiheVdis@ergd tlBctfode (41) and the
counter electrode (36). The activated species contained in the low-temperature plasma
rides on a flow of room air after passage through the vent holes (51) and flows towards the
catalytic filter (34) while being diffused all over the air passageway (25). In the catalytic
filter (34), its plasma catalyst is activated further, thereby further promoting the
decomposition of harmful substances and odorous substances present in the room air.
Therefore, the present embodiment ensures that harmful substances and odorous
substances present in room air flowing through the air passageway (25) are decomposed,
thereby making it possible to enhance the processing capability of the air purifying device
(10).
THIRD EMBODIMENT OF THE INVENTION
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plurality of circular vent holes (51). Each vent hole
(51) is fornmed, such that i23% opening 10 lies at the
approxi mately sane |level as that of the internediate
poi nt between adj oi ning securing nenbers (44) nounted
on the el ectrode hol ding nenber (43). A part of the
roomair after passage through the pre-filter (31)

f 1 ows¢hiddnerstaimbiteo B predehiSiivéndibh. is isfhifar th ARe first embodiment,
ioni zation part (32), as indicated by solid |ine of

mt}{%%%&@e&a%opgz \eﬂiéa ond tﬁ@@orﬂig@?z{efﬁlngﬁ@%ﬁgizﬁﬁmgﬁéﬁ &2). With

ow t enper at

o RES G LR bt G ERRE
et RS TR RS @) s

t hr ough the vent holes (51) and flows towards, the

illusgration yas i dewed from upsiieanhef thebairfigy.di figwsel(Aal i sotapr plan view.
the air passageway (25). In the catalytic filter

Figur82iB) is tis ilplstrstion asatiavedstrom sipstodanveti tbel af-low.her |
thereby further pronoting the 20 deconposition of
har i @he sitbgiripidesdaid Q0poduse puddehnambsdipens aht back surface
the roomair. Therefore, the present enbodi nent

portﬁ:lﬂs(gﬁgﬁofttB@tlolﬁ%fiﬁﬁlﬂm’ts(Q@ﬁisé}ﬁ@ﬁéecﬁﬁﬂh@ﬁﬁﬁﬂ% of insulators (60) for
substances present 'in roomair flow ng through the air

msupa%%ﬁagﬂﬁ\@ o en(%‘l @ é}g QREPRy? ﬁ’lgulatet gl@étﬁg% ({&ﬂﬁhﬂ% éﬁdhare evenly

pOSSI bIe e proceSS|ng cap
spaci%lﬂﬁ?@%#lrfa{r\{ fﬁ‘ghd&# ?rg thee( 70 %15r (-.‘EIHIHR%]EI C%Eth@th@e%d-gdﬁember
() heTaxihior &AdsrHath ﬁo @&B%B%Jéitfs)%( %ﬁfpr@-’&}taﬁ% B side is a

the ionization part Wth referenceto Fi ure 6,
conquesing irfemmdree (dd. b&%f@du@tﬁg merpler (BhoswrivathelegHar
present enbodinent is described below Figure 6 ﬁo i's
a_t dpe dissharge elactradeddileis 8tt@hed stheough tha seqenngmemheradd), to the
viewed fromupstreamof the airflow Figure 7(A) is a
sidet sopfapdsasl the @ondudfing unembee BH1) thanirs situatedt omathiecadeasrface portion
viewed fromupstreamof the airflow. In the air
37U if ¥ddigord € 1©8izadéh 11af (3R ApragsRIdén £ pide ghrftRBtof theh@nducting

back surface
member (61) on the pre-filter's (31) side. The ionization line (35) is supported on the
conducting member (61). In other words, the ionization line (35) and the discharge

electrode (41) electrically conduct with each other through the conducting member (61).

Upon the application of a discharge voltage to either one of the ionization line

.(35) and the discharge electrode (41), the ionization line (35) and the discharge electrode

(41) become identical in potential with each other. And, the discharge takes place
between the ionization line (35) and the counter electrode (36) of the side surface portion
(37b) and between the discharge electrode (41) and the counter electrode (36) of the side
surface portion (37b).

Here, the distance between the discharge electrode (41) and the counter electrode
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portion (37c) of the ionization part (32) is provided
with a plurality of insulatags (60) for insulation.
The insulators (60) are used to insulate electrical
continuity and are evenly 10 spaced apart from each
other in the vertical direction of the negative

el ectrode nenber (37). Attached to a side surface of

(36)e@c£hﬁ1a§hth3atsmm§ é‘tﬁan A bfifnkE Sefidchahe %I{éét)onsm@ (355 d the

conducting nmenb 61). The conducting nmenb
com’ftg{' glgﬁﬁ'%de ({3ﬁg tﬂrlérgﬂ))I ﬁl‘eodggig%?\l %g’a%é eEi?%%fE C}fé?d 1#%331®%etween
e, PSS TRk S T s
(03P shasipis glegrodaiBosmnuae iy (t,r?ewiﬁ%a?a Caeseras xﬁﬁereby harmful

pre-filter's (31) side. The ionization line (35)

subsianspo rndegdaypust fubstaness rrseitnig the nesen air 619 deqomp@mband removed.
words, the ionization Iine (35) and the discharge

In aédiieion,r e pleddnt ie tlectooircail iy electridaltyt charged Wwadikclmtdeetaking place
through the conducting nmenber (61). Upon the

betvaRR theCiahizaforlineA38) £@BE gamidclak@edd @6pi t her one of
the ionization line 20 (35) and the discharge

VAI@Aqur@@!ﬁ“Tﬁt)Tthﬁ EMBOARIMERT | ne (35) and the

di scharge electrode (41) becone identical in

o1 o 0 s Ml BE01S (PG of G hicd DR URELENREILREES: par 3)
may (e Yhe TRcHRaegE: bFuiet bRded Hpbafihept gna oo

count.er. el ectroggﬁ]é%) of the side surface portion
presgrfp3yiationsisie Wdi st ance between the di scharge
el ectrode (41) and the counter el ectrode 24 (36) is _ |
suf Aisshewn iy Figver 7.ein the aly nunidyiag devne 610 of Wee presers variation, a
ionization line (35) and the counter electrode (36),
plurslite r efogfisghranghu elentgodes dl f ereedisposed @l respactive friositivns somewhere
intensity between them Consequently, the streaner
midehp oh degipnizalias lint @3, behwhenthehard esahasgaratEaparofem each
(41) and the counter electrode (36) and, as a result,

othe® PItas$ Iroisgy, HRIBhizhtesh ik S5 L dagh Hfsblllxarée SRR I8 Belectrically

and odorous substances present in the roomair are

confETHSA08 00 B oGt Sy BLESED e o
a thb@Kh s RIARR from upstream of the airflow, and is arranged to be symmetrical

about the center of the ionization line (35). And, the discharge takes place between the

ionization line (35) and the counter electrode (36) of the side surface portion (37b) and
between the discharge electrode (41) and the counter electrode (36) of the side surface

portion (37h).

In the present Variation,lthe‘ discharge electrode (41) is electrically connected to a
position somewhere midway in the ionization line (35), thereby eliminating the need for

individual voltage application to the ionization line (35) and to the discharge electrode (41).

As aresult of such arrangement, it becomes possible to apply voltage to both the ionization
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between the ionization line (35) and the counter

el ectrode (36). VARI ATI ON G THE THI RD EMBODI MENT | n
the air purifying device (10) of the third enbodi nent,
the ionization part (32) 10 may be changed in
configuration. The difference between the third

enbodi nent and the present variation is descried

- line {85)0Md tﬁ@ d?s@ﬁ’éﬁ@e ERcEbRUAS), For bRnAE W fusPebninbstingdhe ionization

evi ce the present variation, a plurality of

line gfg%f %‘rtﬂg ]gdazﬁag Wﬂt@)ﬁigﬁ S&Lﬁéé aﬁ“ﬁergfo d) %@%ﬂ%genﬁ &God ovides a

trons vvaylntélo zation |1 ne

. .. such that.they.are. evenly separated apart from
mm@fghvjpgta%etq,pg cat‘ﬂ?ﬁxﬁ nsay, the ionization |ine
é and each di scharge el ectrode (41) electrically
oT BOPIMENIh ot her. The di scharge el ectrode (41)
has a cross section in the shape of a rhonbus as
FIRSTVARIAFMEM upst ream of the airflow, and is arranged
to be symmetrical about the center of the ionization
| i nén (HeS)ir puifglingtdesicd i(b@hefribe fitst boe seqind centodimemé,rthe henization
ionization line (35 and the counter el ectrode (36) of
part{(3 redyte dhefideda chefiguration( 37b) and 20 between the
i scharge electrode (41) and the counter el ectrode

(368 sQhod® BigHR: $ 4k HRCAr pRAVHL ARvies (1) of ke ﬁl‘é&nlt ganatmn the

pr esent va{la ion, the di'scharge el ectrode (41)
air %eﬁ:ﬁ%ers @Lla}zlea t?rgl%%ﬂ)rﬁg 2’13@)@ m@"ﬁ%ﬁ%%c%n (flﬂ?nﬁ‘r’](g?fli)ﬁ gﬁl’cﬁé"@&a‘uve
i okfbo 1 St P P A e s
poripd&79ies 0o a&égﬁ%ﬁr%%ﬁ%& Afidbedt ﬁa’t?fég?r&ﬁﬂrlz‘tgfq fﬁﬁ %zatwn part

line (35) and the discharge el ectrode

© (32)epessep trouglythe pén ansHHIce &ﬁﬁ)mj theyeide élﬁf%ﬁt(:ﬁoﬁipn 37 h}eal(ds%l)‘m flows

to the power supply source. Therefore, the present
downstrdant from the opérdes side of ithpedutes tlertbde () apehgeskini the shape of
configuration. OTHER EVMBCDI I\/ENTS 5 FI RST VARI ATI ON
the katakana character "3".

On the other hand, in the plasma generating device (40), a plasma of low
temperature is being generated by streamer discharge taking place between the discharge
electrode (41) and the counter electrode (36). An activated species contained in the low-
temperature plasma rides on a flow of room air after passage through the vent holes (51)
and flows towards the catalytic filter (34) while being diffused all over the air passageway
(25). In the catalytic filter (34), the plasma catalyst is further activated, thereby further
promoting the decomposition of hérmﬁ:l substances and odorous substances present in the
room air. Therefore, the present variation ensures that harmful substances and odorous
substances present in the room air flowing through the air passageway (25) are

decomposed, thereby making it possible to enhance the processing capability of the air

purifying device (10).
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In the air purifying device (10) of the first or

second enbodi nent, the ionizgtion part (32) may be

changed in configuration. As shown in Figure 8, in the

air purifying device (10) of the present variation,

the air apertures (50) are forned only in the side

surface portion (37b) of the negative 10 electrode

Memiend4iddn, B tHehSeddfDvaddtioan iipﬁ‘lﬁ% ‘He3#angsl 8L that the portion

anot her way, the back surface portion (37c) has no air

t Al | i f!ﬁfﬁ f WNE t :

consﬁglﬁl{nzg;tbg %aékI5 %%rface Pgrzfﬁoﬁg(g‘é&gés hrg gggtﬁoq%n%oglsﬁtuhﬁ%ﬁle it and side

ron p alr pertures

50) of t Sj surfac rdion (37b) an flo
surtigg eSS o o5 0B gLt s, 00 gt st nfeifbers are
. electrode (36) .arranged_in the shape of _the katakana,.
dispeseds suchethatithereys & gep Berrbetweshd, Inj thisioaes, Hhey@ggber constituting the
generating device (40), a plasma of |ow tenperature
back surfese pyrigen@ex eptrisys st 2 datferplate sotththganflewiodgogrh gdteinto the
bet ween the discharge electrode (41) and the counter
ionigdtieatpaad@2) Phgses thinowahtthy ghye defpelchetweapthie aneraberi constiteting the
| ow tenperature plasma rides on a flow of roomair

fron@ @ sidp asFAGpdriibRHHTal BTb)VRR! the dhedSbel Tbhstitative fhe ®ask surface
towards the catalytic filter (34) while being diffused

: I | geway 20 (25). In the catalytic
port?u!nl (?gélj%%%lgrl)%,@«s%@vné’c?e%ﬁﬁ

the plasnma catalyst is further activated,

r pronoting the deconposition of

SEcgw(gﬁigfeﬁ%Ri‘%gfs,(?gnces and odor ous substances present in

the. room air.. .Therefor the pr nt.variati.on .

enslit BE PharRdPR Ly oS S0, sl S sk i, it Smbociments, the
. .Substances present in the rqomair flow ng.through e
ionizgtion PREE2L ey hesshmnggdan qopBgwaBerd, Inithe F@B?at‘ﬁﬁlﬂ%ﬁgé?l of the

possi bl e to enhance the processing capability of the
presgiitrvarigtion the Wineriaproipithenqgatye elegradg mlpqri(é%, is pet lmpyiged to be

present variation, it nmay be arranged such that the
rectgngular,dn othernednds the mgative cloctoklesmehibeore(3Fh ntaly e @7 @ its wave

and the portion constituting the front and side
shapel bhaGRago trichoise iddavavs Bhparidadgilaredand shlipef @rendra. In the

menbers, and that these nenbers are disposed, such

negdiftaleldch8a€ membRr (A, thé RIRRELHERB (33)Ns pRividddesitond fi€face of the
menber constituting the

negative electrode member (37) situated on the pre-filter's (31) side, and the discharge

electrode (41) is provided on another surface of the negative electrode member (37) on the

catalytic filter's (34) side situated opposite to the one surface. The ionization line (35) is

disposed at a "valley" portion when viewing the negative electrode member (37) from the

pre-filter's (31) side, in other words the ionization line (35) is disposed inside a concave

portion. On the other hand, the discharge electrode (41) is disposed at a "valley" portion

‘when viewing the negative electrode member (37) from the electrostatic filter's (33) side,

in other words the discharge electrode (41) is disposed inside a concave portion.

THIRD VARIATION

In the foregoing embodiments, the electrostatic filter (33) is used as an electrical
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5 back surface portion (37c) operates as a baffle
plate, and the inflow of rggmair into the ionization
part (32) passes through the gap defined between the
menber constituting the front and side surface
portions (37a, 37b) and the nenber constituting the
back surface portion (37c) and fl ows downstream
dustSESHAN /ARIAEL ONA Enhtivel D Sndtbdd B Nisfoyl R0 eledeficl ERdr, a duct
of each of the first tothird enbodi nents, the
. o L , : . _
col ¥ kR 36 ol AechofE YIS 07 B TRed B 58 BILIMARANP Reliccting
t.he wave shape in the negative el ectrode nenber (37)
“not linited to be rectangul ar, in other words the
negative el ectrode nenber (37) may enploy, as its wave
Ff"%ﬁiEtYABﬁéTEQEpe i ncl udi ng si ne-wave shape, triangul ar
wave shape et cetera. In the 15 negative el ectrode
menberthgrapye, inhthei fmpgoing smbodiveentashhe| eatadyiay ifidiist (34, whose
one surface of the negative el ectrode nenber (37)
substrateusippaltothetehr agrlasnfa datadyst suglBay a satdlyst afithe trfaeganese family, a
di scharge electrode (41) is provided on another
cataBst $fate petioub mers Gahily erc ¢ Isedi spored downdaeam(c3 Te slAsrhdgenerating
catalytic filter's (34) side situated opposite to the
devied @A UT FBGRver, 18tchPBF ddhd A2 datdiRid Blter (39), afl'a3RRFBR Fbocessing
a "valley" portion when view ng the negative el ectrode
0 iy , N . ‘
menffRf 3host 3t 2 Tpfs Rl ol desbimColel Wy a8 ied fao, zeokt
inside,.a copcave ortion, On the ather .ha t he
cte. g e oS SV aBR o IR Hiasrth el Bt O | oy
portion when view ng the negative el ectrode nmenber
(37) fromthe electrostatic filter's (33) side, in
ot her words the discharge electrode (41) is disposed
INDUSST RIA L APBREGABIBEFYi on. TH RD VARIATION 25 In the
foregoi ng enbodi nents, the electrostatic filter (33)
i s Asdus dsemdesiribed mbowd, T prhsent inwvtntioot is ngefivk midtr gas treating
Alternatively, instead of using an electrostatic
devitésl foeremonvirdudiist, ododsleac piesght ph Hicair Ipuciisiag dathafeottakestace.
pl ate, may be used as an el ectrical dust collecting
menber . -

me
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FOURTH VARI ATION 5 Furthernore, in the foregoing
enbodi nents, the catalytic 28lter (34), whose
substrate supports thereon a plasma catal yst such as a
catal yst of the manganese famly, a catalyst of the
precious netal famly etc., is disposed downstream of
the plasma generating device (40). However, instead
of using the catalytic fidgteImM&34), an adsorptive
processi ng nenber, whose substrate supports thereon
an adsorbent such as activated carbon, zeolite 10
etc., may be di sposed downstream of the plasma

WI%@PF%@&J%% :igce (40). I NDUSTRI AL APPLI CABILITY As

i bed above, the present invention is

sef ul as treatln e r renovi.ng dust
L gt gﬁ%&%@ﬁtenfrﬁpﬁl F"Ig*-'fr wl H&S‘aﬁtg’a ﬁaﬁaai pg treated,
t ake place. 28 CLAIMS WHAT IS CLAI MED |
and tf%é@qomoaeeuac@mmeeﬁpr@p%ﬁ%i iSRG ﬂ@cwﬁa b&ﬁ%ated the gas
present in a gas to be treated, 5 and for deconposing
treang devpesraemprisingbe treated present in the gas to be
treated, the gas treating device conprising: a
countceunter dedtrodd €36)36); a first di scharge el ectrode
(35) for causing discharge to take place between the

firatfigi gieeldkgeeiedtRideQSE fdrIlisiaf disch g€ @I ke rplace between the
el ectrode (36 so that the dust in the gas to be 10

ﬁrstz:c% ele%tr&!l ér%gt!g%a¥?ﬁlﬁ@1r d&Goad @3(2 56 @l 'tlﬁ:adusfjhﬁsthe gas to be

ting or entrapping and col I ecting

‘fea‘{f’?zs%lgé(}ﬁgélﬁd&@%a charged dust in the gas to be

§&cond dlscharge el ectrode (41) for

8 ?g %1')5 a @fgrll i e@'ls? &8@3?114?%(%3 ﬁéﬁe &;cg nf JPE}%&: fllr’lq‘; &é)ﬂectmg the

_ {ﬂfﬁ% so that a plasma for 15 deconposing the
elec ®

Rlarged @Sb@ the gaxtadpeiteatgdn@dat ed.

a second discharge electrode (41) for causing discharge to take place between the
secoﬁd discharge electrode (41) and the counter electrode (36) so that a plasma for

decomposing the component to be treated is generated.

2. The gas treating device of claim 1, wherein the electrical dust collecting member (33)

is formed by an electrostatic filter.

3. The gas treating device of claim 1, wherein a plasma catalyst is provided which is
activated by a plasma generated by discharge between the second discharge electrode (41)
and the counter electrode (36) and which promotes the decomposition of the component to

be treated,

4, The gas treating device of claim 1, wherein the first discharge electrode (35) is formed
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2. The gas treating device of claim1, wherein the

el ectrical dust collecting p@nber (33) is fornmed by an
el ectrostatic filter. 20 3. The gas treating device of
claim1, wherein a plasm catalyst is provided which
is activated by a plasm generated by discharge

bet ween the second di scharge el ectrode (41) and the

intoCOURER rsh@ﬂ)eeéitérﬂﬁl@t 6RAy B doUktECaRFIRTBES ahbewherein the second
deconposition of the conponent to be treated 25 4.

dlscgg}ge Q%ﬁtr&[ee 9 ﬂsgelg&ﬁiag@) &:Tnn&#t@d {9 &p%%‘ﬁ&{ ?drﬂev{flfkf e Irlifiwky in the

charge e ectrode or ned into a |1 near
e extendiyn on e co r,,el gct
ﬁrstv\ﬁ% aﬁeﬁ:érogeé g305ﬁld cp c@ﬂg)rsa CI% t@fﬂi, @8 ecﬁs? (beg)réenatﬂg second
dlscﬁa:%{g% tﬁ]rglct%qa er(gl) zm %gq?lggér%l@ga 108%6@' )?ssxg)})n Soer:rlg ar? {IE: ﬂtadnmc%%etween

di sposed such that the distance between the second
the s dinehegas cdgctrote 649 anditiie canurer dlectidadd®r el ect rode
(36) is shorter than the distance between 5 the first
di scharge el ectrode (35) and the counter el ectrode
(36). 5. The gas treating device of claiml, wherein
5. [The gaotredtitg deviee bf okdin (1 3Ghetein hbapeadel dlérode (36)livsimped like a
having a cross section in the shape of a Japanese

colukff BKARR aChadsakt®dn in the sipe of W ipBhdte Fardi@AS chirdBter "J1", and
second di scharge el ectrode (41) is disposed inside the

whef Qt{l@ést ﬂlf%% 1d%sch (e?é@?rod@%%f ﬂ%%@&dt %%ﬂ% {Hégzog;ﬁt‘éf 8€ctrode

erein dn electr
(3)shaped like a corrugated plate and which constitutes
the counter electrode (36) is provided, wherein the
first discharge electrode (35) is disposed on the side
of one surface of the 15 el ectrode nenber (37) and the
second di scharge electrode (41) is disposed on the

6. Jhagavheatinndeviener clait f avhersi anglecpde meBther FNBENCh is shaped
(37), and wherein the first discharge el ectrode (35)

like zn dorrhgstesie plated anl sdticlr genssitetes it eowntar) elgeteodsi E6dsie provided,
respectively, inside concave portions of the

wherzin thegfitse disphate elechedee(35) tis dibposedndrethe(8d9 of 20e Furfddeecof the
gas treating device of claiml1l, wherein a

eleciRbid RERBLC@TYaEL Bk seedndl disdhatds diécBroilél€sl) is disposed on the side of

the other surface of the electrode member (37), and wherein the first discharge electrode

(35) and the second discharge electrode (41) are disposed, respectively, inside concave

portions of the corrugated plate-like electrode member (37).

7. The gas treating device of claim 1, wherein a photosemiconductor catalyst is provided
which is activated by a plasma generated by discharge between the second discharge
electrode (41) and the counter electrode (36) and which promotes the decomposition of the

component to be treated.

8. The gas treating device of claim 7, wherein the photosemiconductor catalyst is
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which is activated by a plasma generated by di scharge

bet ween the second di scharg#®) electrode (41) and the

counter electrode (36) and which pronotes the

deconposition of the conmponent to be treated. 25 8.

The gas treating device of claim?7, wherein the

phot osem conduct or catal yst is 30 supported on the
supRirRa bhitkedledisd] d6alcbREdinBInemeiEpe33)( 33) . 9. The gas

treating device of claim3, wherein the plasma

catal yst is disposed downstream of the second

di scharge el ectrode (41) and the counter el ectrode

L e s
dowpir i e sectd SR ie AeB e B Bk e b hy 0 Pl Svhercin

counter electrode (36) and which pronotes the,
the eleetripg) kbt Godlgctite mpmberc@ahsmpars theresa a phosesemicopdyctor catalyst
wherein the electrical dust collecting nenber (33) is

whichi épedidtedetyneeplasrhe senwraind byi disthargse baiveen rtd eeqoad ) discharge
and the counter electrode (36), and 10 the plasma
electradeaddit ¥ tnd the counter electrode (36) and which promotes the decomposition of the
component to be treated, and wherein the electrical dust collecting member (33) is
disposed between the second discharge electrode (41) and the counter electrode (36), and

the plasma catalyst.




