1 DESCRI PTI ON METHOD FOR DECOVPOSI NG HARMFUL
SUBSTANCE AND APPARATUS FOR DECOMPOSI NG HARMFUL
SUBSTANCE 5 Technical Field [0Q01] The present
invention relates to a technique to trap harnful
gases such as an odor and so forth and to nake these
harnful gases harm ess and, nore particularly, rel ates
10 to the technique to carry out the above-descri bed
trapping of the harnful DBSORIPTION a photocat al yst.
Background Art [0002] Wen a photocatal ys t
represented by titaniumoxide or the like is
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positive holes and electrons are generated in an inner part
of thephotocatalyst. Thepositiveholesandelectrons thus
generated are diffused over a surface of the photocatalyst
to react on a substance adsorbed on the surface of the
20 photocatalyst and on a substance present in the proximity
of the surface of the photocatalyst. Many air purifying
apparatuses utilizing such a quality ¢f the photocatalyst
as described above have been commercialized and many patent
applications have been filed. It is noted that, from among
25 various kinds of photocatalyst, titanium oxide
photocatalyst has beenutilized most due to its superiority
in a power of oxidization and a chemical stability. This
titanium oxide photocatalyst absorbs 1light having a
wavelength egual te about 400 nm or shorter. Thus, a
30 photocatalytic reaction as described above is progressed.
[0003] Fig. 3 shows a plan view of an air purifying
apparatus using both of ozone and the photocatalyst in

combination. As shown inFig. 3, thisalrpurifyingapparatus



[0003] Fig. 3 shows a plan view of an air purifying

appar atus usi ng both of ozone and the photocatal yst in

conmbi nation. As shown in Fig. 3 this air purifying

apparatus 2 includes a filter portion 31, an ozone

generating portion 32, a photocatal yst device 33, and

an activated carbon portion 34 in an order from an

upstream portion of a passage of flowof air to a
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another air purifying apparatus in which 25 a, .
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irradiation of theultraviolet ray irradiating means causes

20 the contained harmful substances to be decomposed. This
makes the air harmless and, thereafter, the air can be
exhausted (For example, refer to a Patent Literature 1).
[0005] In addition, Fig. 4 shows a longitudinal cross
secticnal view of another air purifying apparatus in which

25 a deodorizing filter using both of an adsorbent including
at least one kind of activated carbon and zeolite and the
photocatalyst in combination. As shown in Fig. 4, in the

air purifying apparatus, a tubular deodorizing filter 41
including the photocatalyst is provided, and an excitation

30 light source 42 is disposed in the proximity of deodorizing
filter 41 and at the upstream portion of deodorizing filter

41, and deodorizing filter 41 is configured to be rotated

in order for an irradiated position of filter 41 with a



phot ocatal yst in conbination. As shown in Fig. 4, in

the air purifying apparatus, a tubular deodori zing
filter 41 including the photoaatal yst is provided,

and an excitation 30 light source 42 is disposed in

the proximty of deodorizing filter 41 and at the
upstream portion of deodorizing filter 41, and
deodorizing filter 41 is configured to be rotated in
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deconpgsél*e,tére diffused over the surface of the photocatalyst
is easy to be a rate determining step of a decomposition

20 purification reaction. Especially, in a case where one of
the harmful gases whose adsorption characteristic onto the
photocatalyst is small is an object for a decomposition
purification, a decomposition purifying speed becomes
remarkably slow,

25 [0009] Inthisrespect, above-describedPatent Literature
1 describes a combination use of both of ozone and
photocatalyst in combination. However, an improvement in
the purifying speed due to the combination use of ozone
and photocatalyst is not necessarily made clear.

30 [o010] In addition, in the above-described Patent
Literature 2, the photocatalyst and the adsorbent including
at least one kind of activated carbon and zeolite are

described. However, even if such an adsorbent as



purification, a deconposition purifying speed becones

remar kably slow. 25 [0009] In this respect,

above-described Patent Literatufe 1 describes a

conbi nati on use of both of ozone and photocatalyst in

conbi nati on. However, an inprovenent in the purifying

speed due to the conbinati on use of ozone and

phot ocat al yst is not necessarily nmade clear. 30 [0010]
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deconposition technique for the harnful substances
whi @%&ﬁ@@d‘iﬁf’é’ V2 lgtibint § 1§R & or fhedecompasddiop technique

O difwaf ichk, har®ONC Qb stan@R s0{h 8Bh 0 rSRHARCQuantity of
devel oped at a dwelling space is in an order froma
ppb ¥& | to several ppmlevel. In a case where such
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deconposed, it is
developed at a dwelling space is in an order from a Ppb

level to several ppm level. In a case where such a lean
concentration gas as described above is decomposed, it is
known that a decomposition speed of gas becomes larger in
20 proportion to a gas concentration. In addition, in a case
of a light intensity in several mW/cm’ order emitted from
a black-1light or a cold cathode lamp for the photocatalyst
purpose, the decomposition speed becomes higher as the 1ight
intensity becomes stronger. From these things, as the 1light
25 intensity and the gas concentration become stronger and
higher, it naturally follows that a harmful substance
removal effect such as a deodorization effect becomes
stronger. Hence, in the apparatus for decomposing the
harmful substances such as deodorization apparatus
30 constituted by members, on each of which the photocatalyst
is supported such as ceramic filters and to which the
photocatalyst is applied, and by the light source, the

apparatus is arranged in order for gases including the



known that a deconposition speed of gas becones | arger
in 20 proportion to a gas concentration. In addition,
in acase of alight intensity in several nmNcn?
order emtted from a black-light or a cold cathode

| anp for the photocatal yst purpose, the deconposition
speed becones higher as the light intensity becones
stronger. Fromthese things, as the light 25 intensity
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ar eehekglheskedceBraiRoL0Gakab¥aily consumed. In order to
reduce such a consumption as described above as low as
possible, it is necessary to take a structure such that

20 the light from the light source is difficult to be leaked
externally. One of the methods, for example, includes a
method in which the light source is interposed between two
sheets of members such as ceramic filters, on each of which
thephotocatalyst is supported. Inthisway, sincethelight

25 source is interposed between the members such as two sheets
of ceramic filters, on each of which the photocatalyst is
supported, the light reflected on one of the members, on
each of which the photocatalyst is supported, such as one

of ceramic filters becomes incident on the other of the

30 members, on each of which the photocatalyst is supported,
such as the other ceramic filter and the light canbeutilized

as a progress of a photocatalytic reaction on the

photocatalyst coated on the surface on which the light is



15 layer and | eaks externally. The Iights | eaked
externally cannot contribute to a deodori zi ng
reaction. Hence, an energy is @ccordingly wastefully
consuned. In order to reduce such a consunption as
descri bed above as |ow as possible, it is necessary
to take a structure such that 20 the light fromthe
light source is difficult to be |eaked externally.
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l'ight irradi ated surfaces of the nmenbers, on
efficiency of the light energy can be improved.

{0015] Inaddition, according to thedecompositionmethod
20 for the harmful substances by means of the photocatalyst
by arranging the surfaces of the members, on each of which
the photocatalyst is supported, opposite with one another,
thelight sourceinstalledbetween these surfacesperforming
an jirradiation of light in order for the photocatalyst to
25 decompose the harmful substances, the light irradiated
surface of the members, on each of which the photocatalyst
is supported, contributing to the photocatalytic reaction
or, even if this light is reflected from the surface of
the one member, the surface of the other member, on which
30 the photocatalyst is supported, is irradiated with this
light. Hence, theutilization efficiencyof the light energy

can be improved.

[0016] Inaddition, according to the decompositionmethod




each of which the photocatal yst is supported,
contributes to the photocatalytic reaction or, even
if the light is reflected fromone of the surfaces of
t he menbers, on each of which the photocatal yst is
supported, on the surface 15 of another of the
nmenbers, on each of which the photocatalyst is
supported, the surface of the other of the nenbers is
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through t he
harmful substances are passed through the filter like member,
the porous member, s or the other member through which the
20 gases are enabled to be passed. In a case where the porous
member is used, a surface area of the porous member becomes
large. Hence, a presence guantity of the photocatalyst
becomes accordingly large. Thus, the decomposition
removal efficiency isaugmented. It isnotedthatanymember
25 throughwhich the harmful substances are enabled tobepassed
can be applied even if the member is another than the filter
like member or the porous member.
fo018] In addition, according to the decomposition
method for the harmful substances in which the gases
30 containing the harmful substances are introduced into the
members, on each of which the photocatalyst is supported,

or the tubular member to first pass through one surface

of the members, on each of which the photocatalyst is



phot ocat al yst, the |ight w thwhich the surface of the
menber on which the photocatal yst is supported
contributes to the photocatalyic reaction or, even
if this light is reflected, 10 a surface of another
menber, on which the phtocatalyst is supported is
irradiated with this reflected light. [0017] In
addi tion, according to the deconposition nethod for
t he dt@lprdrlr.leds ubstasuesace vhithe theuwrarbeemder e inght
whi gh _t hot acat al JS .S orted 0 he tubul
morigr g 218 el ety {RreREShes, hehagnbul sufptances
anokﬁmw eﬂ?&ﬁhﬁhtu?rFaghgmbmﬁbsédsﬁﬁdgf@g@ﬂﬁbJed go bg
as e _harpful, substances can be deconposed an
mﬁi’& en Tnadditdan. Aemstingitr Ehafecprpegdtionmethod
5 hr @egh thBehdihter hidtdiEelin wh8hPOhO USeBIRE oS each

or ”k of her menber through which the 20 gases are
enalffed it FhraPhoFocptag vess ésuhapeox Fed p o fdhie tubular

MenRinbles i15eferambel f af @edrRAmahckhee B aHs Wﬁmﬂns of a
becones | arge., Hence, a presence quantity of

phot"G&tal nigge s BRe oPEMREF§- I&Pgéaaci'hu%f T’hé‘:h the

dec ppaschicalysteiy adusidHEdENCYri thedWQIRNLY. méhbés is
er 25 through whi ch the harnful

oted th g any .ne
ub&ogﬁ&g’ édeﬁ Bl ¥asE® Beanbkteran ke feedipiad ed
everfoioRot he lmnhdﬂltioﬂ[lohﬁehpbﬁéathﬁefB!r' betompb¥€ng the
n‘gﬁgz‘m%r t he orous menber.., [0018] I n addition,
cc ¥ t%ul? FARRRDACSOTAABE tonariof ofhe HecREPesition

subarem@as GasphiBbat 88c0aSesn 1B £Lai&aidl ng the
har ubst ances, are introduced into the nmenbers,
ohesin

eac i A R HHR Y P8 SRECTROSH iRst FBBaraBPStW the

1% ubﬂnla&hfﬁ&ﬁbg{lbﬁeaﬁd:é§l PesSotdi iy ghtPNerell (Re®mpeEition
t he _nenbers, ‘g}h’rr}hOf whi ¢ch_t he photocatalyst is 8
supﬁgpf"é'atuﬁrl% i @es&FatlﬁE‘tFHBHFaYa%n’o%rde on a

| i gflowi paadagti 6ff ithkegakky Withh@ Rheh@Stmful substance
thelaarm‘ul gbst ances

omposition apparatus, can circulate the gases over the

whole member, on which the photocatalyst is supported, even

20 if the gas flow quantity is small and can improve the

decomposition and removal efficiencies of the harmful

substances due to a high contact efficiency between the
harmful substances and the photocatalyst.

Brief Description of the Drawings:

25 [0022] [Fig.1l] configuration views of a deodorizing
apparatus.
[0023] [Fig.2] configuration views of another

deodorizing apparatus.

[0024] [Fig.3] a plan view of an air purifying apparatus
30 using both of ozone and a photocatalyst in combination.

[0025] {Fig. 4] a longitudinal cross sectional view of

an air purifying apparatus using an adsorbent including

at least one kind of activated carbon and the photocatalyst.



can efficiently be deconposed and renoved. [0019]
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canugklCii at£i#depgasesred BmddmimeMiol eIANBIREr 1, Of) shows
whi ch the photocatal yst is supported, even 20 if the

gas 2f FERPHUIREFERR L &Ry Iofatdie ApodepisdBet geraratus and
dec@BposhbivdNa a8lae evDwal o ef fi& | Rd B8 Afng ke paaamue .

sub s due.tq a _high contact efficiency between
1q he%ﬁlggﬁf ul Tﬁa&%&ﬁ% ZIRE PR TaRyeISAN3Rded &F fat Lows:

Desehbpt ioh ofthhewdrsteatgs o2 edrd@d?] fliffiterk] to each of
confg?g#ation views of a deodorizin appar.at us.

[00¥ Fride Photoratgdyat b% anR ket 28A0f Hekght source to

deodgel £&NghapPits edtsta 14 rdafdtd.oll udedl 3R ¥bfWifhtion,

an ajr purifying apparatus 30 usjing both _of ozone and

a pﬁi}?ogh?léFy%?&‘#)&&nﬁPﬁﬁFPBH?d ‘F‘B% n 4he, twp sheets of
19 ongetuflisatiteess s@diON aH ¥ fAfciedt alsk BYr bh¥i NPght

app%ratu uiLng an adsor bent i ncl udi ng ) .
rom the light source. Furthermore, after gases including

odor gases are introduced between the two sheets of ceramic
filters in order for the gases including odor gases to first
pass through one of surfaces of the ceramic filters at which

20 an intensity of the light irradiation is the highest.
[0029] Specifically, the deodorizing apparatus includes:
an intake port 1 to introduce the air installed at a lower
part of the deodorizing apparatus; a fan 2 installed at
an upper part of intake port 1 to provide a driving force

25 for gas introduction; a plurality of lamps 3 extended
longitudinally in parallel to each other to be used for
a light source; two sheets of ceramic filters 4, 5 installed
to face against each other via these lamps 3; side chambers
6, 7 adjoined to ceramic filters 4, 5; side chambers 8,

30 9 connected to side chambers 6, 7 to introduce the gases
into exhaust ports; and exhaust ports 10, 11 connected to
side chambers 8, 9 to exhaust gases.

{0030} When, in this deodorizing apparatus, fan 2 is




at |l east one kind of activated carbon and the

phot ocatal yst. 9 Best Mdde For Carrying Qut the

I nvention: [0026] Preferred enfedi ments according to
the present invention will hereinafter be described
with reference to the drawings. 5 [0027] (First
Enbodi nent) Fig. 1 shows configuration views of a
deodori zing apparatus used in a first preferred

enbadiirent . ghfefifre Intldaiucha@VSrom i¢ta%ks 866t PR arrive
vi ew of the deodori zj 3‘-%1 appar atus, and (b) shows a

si d& 57 &R RET Hedludiiez A Rgiabbat g aepate tgo2 B Whishs the

deod@kbai BJadBPEhSELS1 S @H&D%@i@%ﬂ@hﬁ@@& soubel . '§‘hen
wth two sheets of ceramic filters, to each of whi

t he "pRoIRTRE ArPsParsedpircegh BRTABL ¢ ifgAttessud c & p@ranged
£XClalcepd Hig sﬁla@sotgﬁtlﬂ §. hRst EAB diakek LPe C{passec'i. through

conbination, the I|i source i s interposed between
theCteex’éméﬁe’éf-éterﬂs c%r aaeh f9f ttdyes nhetoralsrd yas., which

ef f aseanipgbya & oh ted élgf‘facéé Qméél%ttlfcgf‘il BOHL G5, which

Furthernore, after gases including odor gases are
i nt F8diEERbRERE Wi FRel i9RE shecontgctas mith the gases so

in enderodsy cbﬂﬁoﬂ@ﬁ%%dé’é@sl el s Q%%E‘&eé&Tﬁdéé& The

ass throu one of surfaces of t ceranic ters at
i GAS28 ¥ tht émm@swdtmrqqumcqw $iilserss 4, hé and

h' gheshicH 91@8 %ho%%ﬂdrfélﬂ asé@ 8 rdRUIHAISAH and reﬁoved

apparatus includes; —an intake port 1 to |ntroduce

ai r aFRsParped Be %“F‘év\ié‘iiamliv%ﬁ% Ebf % Wi adedder chamgers 6, 7

appahnat Hﬁhaﬁst:éa 2rbfséahd s alor@d Hppery part of
mtaegort to prowdeadnwngforce 25 for gas

i nt t88dé&di on; T8 Phis Ha%y bot PRERBBIItRRtEaRRY from lamps 3
143 ongbt é'@i‘élﬁ‘ié it al 1l iR gachsoiisse t&rﬁ"eﬂﬁ%qzlon of

for ~a light source; t Wo sheets of ceramc filters 4,
5 | KEPAIVICOPBORERE FREATHAE Idnathighrat graterass through

| amasp&rt S8l FCOABDRAISfaces of ceramic filters 4, 5 on which
the strongest light irradiation is carried out so that the
harmful substances canbe decomposed andremovedefficiently.
20 In addition, the light source is installed between the two
sheets of ceramic filters in order for the light with which
one of the ceramic filters is irradiated to be reflected
from the one ceramic filter and to be incident on the other
ceramic filter. The utilization efficiency of the light
25 energy can be improved.
[0032] Inaddition, if lamps 3 which are the 1ight source
may performa uniform light irradiation for ceramic filters
4, 5, neither lamps 3 may be installed longitudinally in

parallel to each other nor may be plural but may be only

30 one,

[0033] In addition, titanium oxide is most preferable
for thephotocatalystappliedtoeachof theceramic filters.

However, any substance having the photocatalyst function



6, 7 adjoined to ceramic filters 4, 5; side chanbers
8, 30 9 connected to side chanbers 6, 7 to introduce
the gases into exhaust ports; and exhaust ports 10,
11 connected to side chanmbers 8 9 to exhaust gases.
[0030] When, in this deodorizing apparatus, fan 2 is
10 driven, gases are introduced fromintake port 1 to
arrive at a center part of the deodorizing apparatus

at WRia alshginkad®fad, aeddistal §daplish filltp%itanate,
light source. Then, ‘the gases are passed through
cer stAmpayndsein whidh fheaagh o crtdigtstssadeamfrdamptely

3. \Weh; g ar, S r ceramc filters
4, 5, ealf:r%%df %?ﬁgopﬁgtrggaﬁlggyé?s?ggﬁrch are supported
on tHO3&r f adus Wfexmenrani thé iderams o4fibtendiale nos 1imited

krrad] ith light.i1s contacted with the gases
tj ha?% ogggd%%%nﬁ?)ﬁ?ﬁ% 'g%\%%snulmr?etrhggg%%%%tsaf’g %I%’é%‘ﬁ’p%}o ters
The ny dwsesseshiich sarch pagsed divmlghradetdmneshfipl ttead: the
4, .| ke the [ _conponent es are . .

GecoiBud RN e LI A30E EOIOR He SERER Akt Shlter
9 vii® prdeidadnittiemiisk, hadpsxhahithdife ateckbhgluistsource

or ot e B0 b i DS

lohose cortedwmtlaat ceranfic €h@tedor conponent gases is in

a hilqﬁﬁ%t] st at(ge@gga E%éaggﬁneéporti on of the

surfaces of ceram¢c fi on which the
st r gtigest2 | shbwsi ar adirdtiigmraitd otarvied ofit the tdwmiddrieing

o1 arte Y RS B AR SRR PR - b dresec” 1o Fis.
! nstdal | &d Eowecm tdmstswvsecdtieriad ofiesercdnitte iddo@orizing
17, Sk, S AT ) 0 2 0 SR
cer &pp@raitiser and to be incident on the other
lciegﬁtiﬁio(‘s 6f]i It €' 1n Tgﬁeutdca!cjd%artiizq.rﬁgefgpiﬁ:air%q:qys o{nt Eﬁe second
embodiment, a plurality of straightening vanes 12 are
attachedontosidechambers 6, 7 of thedeodorizing apparatus
20 in the first embodiment to be vertical with respect to the
gases moving in an upward direction.
[0037] The attachment of these straightening vanes 12
on side chambers 6, 7 causes a large circulation resistance
of gases. Even if a gas flow quantity is small, the gases
25 can be caused to flow uniformly over side chambers 6, 7.
This actionpermits auniformgas circulation over the whole
part of ceramic filters 4, 5. Thus, the contact efficiency
between the cdor component gas and the photocatalyst becomes
high and the deodorizing effect can be improved.
30 [0038] It is noted that straightening vanes 12 may not
be vertical with respect to the gas moving in the upward
direction if the above-described advantage can be obtained.

In addition, a single sheet of straightening vane may be



25 energy can be inproved. [0032] In addition, if

| anps 3 which are the |light source nmay performa
uniformlight irradiation for q@ianic filters 4, 5,
neither lanps 3 may be installéed longitudinally in
parall el to each other nor may be plural but may be
only 30 one. [0033] In addition, titaniumoxide is
nost preferable for the photocatal yst applied to each
of tdteaG@ieAirox! bhbfr 8¢ sHoWE¥REmbERY SUbst ance having
t he photocatal yst function 11 such as zinc oxide,
strontiumtitanate, bariumtitanate, conpounds in

whi ch t hese photocatal ysts are appropriately

conbi ned, or so forth may be used. [0034] Furthernore,
the ceramc filters are not limted 5 to the two
sheets. Any nunber of sheets of ceramc filters may
be used if such a positional relationship that the
irradiated light is reflected on the other ceramc
filter is provided. O herwise, lanps 3 which are the
light source may be installed at an inner part of a
hollow cylindrical 10 or a tubular ceramc filter.

[ 0035] (Second Enbodinent) Fig. 2 shows a
configuration view of the deodorizing apparatus used
in a second preferred enbodinent. In Fig. 2, (a)
shows a cross sectional view of the deodorizing 15
apparatus and (b) shows a side view of the deodori zi ng
apparatus. [0036] In the deodorizing apparatus in the
second enbodinent, a plurality of straightening vanes
12 are attached onto side chanbers 6, 7 of the
deodori zing apparatus 20 in the first enbodi nent to be
vertical with respect to the
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gases noving in an upward direction. [0037] The
attachnment of these straightening vanes 12 on side
chanbers 6, 7 causes a large circul ation resistance
of gases. Even if a gas flow quantity is small, the
gases 25 can be caused to flow uniformy over side
chambers 6, 7. This action pérnits a uniform gas
circulation over the whole part of ceramc filters 4,
5. Thus, the contact efficiency between the odor
conmponent gas and the photocatal yst beconmes high and
the deodorizing effect cancyeym®roved. 30 [0038] It
is noted that straightening vanes 12 may not be
vertical with respect to the gas noving in the upward
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on each of a photocatal yst i s supported and
ont o laadﬁteﬁ th meﬂetéequit @oatheryeft thes sufacese@f the members;

or der rFHrn-J;ﬁ ] a(ﬂqlt;{}géfg iR 18N th FeC{&§8&%&Qﬁ%uﬁB éhight source

rs 1s be re anot
t he sustbﬂedesn Gf redien mpciosed; by u'mfdeosmrifa@sa dnldglhtroducmg gases

Sour COMHiREeAE SaRAAN 2UPSENER® e bR BHPTRere R €ach of which the

sur f fﬂ}ﬂﬁﬁoceﬂﬂ?si R 6QEPEHED aBaserito 1EhGOBE WH%H‘@hé 'b?lotocatalyst is
har nf subsfances 1 nto the nenbers, on each ch

the anPbedcik endesforitbegaseste &ﬂstanﬂ;sdhmg@a@nﬁ @f thmwﬁaces of
t he HHQtrﬂét?ﬁ)@}sy Sn éﬁﬁh %?Qvﬂ@g he e Bhdf gfal%é?r§tstﬁﬁﬁgﬂégsand onto

irst pass throu e’ surtace
rrerrbewlsuph d:me phoﬂmcafalydt isapplied, pihosedateakipysof the light irradiation is
supp ht?p ang onto which the photocatal yst is
appl i AL e intensity of the light irradiation is
15 the hi ghest.

2, A method for decomposing harmful substances, characterized by
arranging surfaces of members made of ceramic filters, on each of which
a photocatalyst is supported and onto each of which the photocatalyst is
applied, opposite to one another; performing a light irradiation for the
photocatalyst through a light source installed between these surfaces; and
introducing gases containing the harmful substances into the members, on
each of which the photocatalyst is supported and onto which the
photocatalyst is applied, in order for the gases to first pass through one of
the surfaces of the members, on each of which the photocatalyst is
supported and onto which the photocatalyst is applied, whose intensity of
the light irradiation is the highest.



2. A nethod for deconposing harnful substances,
characterized by arranging surfaces of nenbers nade
of ceramc filters, on each of which a photocatal yst
I's supported and onto each of which the photocatal yst
is 20 applied, opposite to one another; performng a
light irradiation for the pHetocatalyst through a
light source installed between these surfaces; and

i ntroduci ng gases containing the harnful substances
into the nenbers, on each of which the photocatal yst

isg su i ' ; ;
2 RSN or bRl i gl Ay ot

one o2 light sherceuat andsnet parh of ree tidndar, membarcinadé of a ceramic

whi c e 0 taly ] ported an nt o, which ..
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| i ghtphotoeatalyst mrappictihpetofiagta light irddiationredrithd phetocatalyst
deconposi ng har_nﬁul subst ances, characterized by

| nst APreugl $he ilight sewises @ng; InfeduRRG, 9R%AS ceRtajiing the harmful

t ubul gihsiaEear it ok ﬂjb@aﬁﬁ{e%?égnin%ﬂdgﬁrf?rhgﬁ Bhs& 1A first pass

phot ocat al yst 1s supported an
phot obsaughy stsurtacepf| thedpnerepadrafithg tabulagimember, on which the

sour aRtahf s peBg 3HL e Hich e e Ast sthbotiea, the
substsurfaze having & igHagb intedsityeofithe light iradatiohor the

gases to first pass through a surface of the inner
part of the tubular nenber, on which the

phot ofrd Aethibd Hér é%ﬁﬁéﬁﬁ? ﬁféﬁnﬂ.ﬂts‘ﬂb‘émrﬁBst%eclaimed in any one

photocatal yst is applied, surface having a
hi ghedft thenpiessding ¢Jaimsd through 3 wdwireini the. meobers,Toe each of

o angnicfling EREfRATIPE 18 3LRboHed; 8 iR TpeyBer R fiter like
wher ementbee, apobeussmenbezaohanbthenhiethbéhitrough which gases are

phot ocatal yst, i s supported, or the tubular nmenber is a
filte?"qtq?@i?oh%ﬂﬁﬁé,)&a porous menber, or anot her

menber through which gases are 15 enabled to be

passed. 5. An apparatus for deconposing harnful _
shbstAmcapparatsr it decomposing  tawoivb ciibstances, ehardalerized by

dosor TRE AR e Halril (SFERER; REoLfe 10 el Paggmposing

4. method as described in any one of the preceding claims 1 through 4.

6. An apparatus for decomposing harmful substances using a photocatalyst,
comprising: _
an intake port installed at a downward portion of the harmful substance
decomposing apparatus;
a fan installed at an upward portion of the intake port;
a gas passage installed at the upward portion of the fan;
a light source instatled in the gas passage; and
a photocatalyst supported on each of members between which the light
source is interposed and applied onto each of the members, the fan, the



20 6. An apparatus for deconposing harnful substances

usi ng a photocatal yst, conprising: an intake port
installed at a downward portion of the harnful

substance deconposing apparatus; 25 a fan installed

at an upward portion of the intake port; a gas passage
installed at the upward portilbn of the fan; a light

source installed in the gas passage; and a

phot ocat al yst supported on each of nenbers between

which the Iight source is interposed and applied onto

each r ' :

and (ARt BAGeR: 30 e ArsTocdistyst Boing %@%P?Eﬁﬁ%ﬁg“g_gases
gasesontamihgitine hgrrhfub shbstancds intdtheameawersitan eagh of which the

nb h of ich th t ' . . .
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" adi S PalStataigs 3R adeiy, WHBSE iffRhER7Il Ine light Arakheiieh is the
decorhigisestg harnful substances as clainmed in the 10
claim5 or 6, wherein a straightening vane is
installed on the gas passage w thin the harnful

FUbstaRC apparRIPIsi decempasingURarmful substances as claimed in the
10 claim 5 or 6, wherein a straightening vane is installed on the gas passage

within the harmful substance decomposing apparatus.



