1 DESCRI PTI ON METHOD FOR DECOVPOSI NG HARMFUL
SUBSTANCE AND APPARATUS FOR DECOMPCSI NG HARMFUL
SUBSTANCE 5 Technical Field [0001] The present
invention relates to a technigbe 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 harm‘m ' a phot ocat al yst.
Background Art [0002] Wal yst represented
by titaniumoxide or the like is irradiated with
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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 of 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 light having a
wavelength equal to 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 showninFig. 3, thisairpurifyingapparatus



apparatus using both of ozone and the photocatal yst in
conbi nation. As shown in Fig. 3, this air purifying
apparatus 2 includes a filter_portion 31, an ozone
generating portion 32, a phot%catalyst devi ce 33, and
an activated carbon portion 34 in an order from an
upstream portion of a passage of flow of air to a
domnstrean1portion of the passage of 5 flow of air
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no air purifying apparatus in which 25 a
u%eo%bf???hg filter using both of an adsorbent

i ncfoooay ahencake abe knﬂﬂo@ﬁcamtinﬁﬁexhexﬁﬂnnpuﬁnfying

zeolite and the phat ocat.al i n_conbi nat
SnothPFRERly bapeol B RARA ch o s S EpE i iSoapavet

t ubdkwiceéddothe phgtbichtelydt filter activated by the light
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
sectional 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




. i ncluding the photocatal 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 deodoriziny filter 41, and
deodorizing filter 41 is configured to be rotated in
order for an irradiated position of filter 41 with a 3
light fromexcitation |ight source 42 to be vari ed.
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gasses are diffused over the surface of the photocatalyst
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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] Inthis respect, above-described Patent Literature
1 describes a combination use of both of ozone and
prhotocatalyst in combination. However, an improvement in
the purifying speed due to the combination use of ozone
and photocatalyst is not necessarily made clear.

30 [0010] 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




1 describes a conbination use of both of ozone and
phot ocat al yst i n conbi nati on. However, an inprovenent
in the purifying speed due to the conbination use of
ozone and photocatal yst is nof necessarily made
clear. 30 [0010] In addition, in the above-described
Patent Literature 2, the photocatal yst and the
adsorbent including at |east one kind of activated

carhbon_a eqQlite,are escri er, even
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Invention: [0011] It is, wth the above-descri bed
probPek?&bfved, 10 anobjectof the present invention

to Drics\umsarée@frpahietin&rvehﬁfwmue for the harrrful
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phoigggiaégséeveral 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-light 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 1ight
25 intensity and the gas concentration become stronger and
higher, it naturally follows that a harmful substance
removal effect such as a deodorization effect bhecomes
stronger. Hence, in the apparatus for decomposing the
harmful substances such as deocdorization 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




pur pose, the deconposition speed becones hi gher as the
light intensity becones stronger. Fromthese things,
as the light 25 intensity and the gas concentration
become stronger and higher, i naturally follows that
a harnful substance renoval effect such as a

deodori zation effect becones stronger. Hence, in the
apparatus for deconposing the harnful substances such
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t hateduce 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 issupported. 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 theother 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



20 the light fromthe light source is difficult to be
| eaked externally. One of the nethods, for exanple,
includes a nethod in which the light source is

i nterposed between two sheetsbof nembers such as
ceramic filters, on each of which the photocatal yst
is supported. In this way, since the |ight 25 source
is interposed bet ween the nenbers such as two sheets
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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 surfaces performing

an irradiation 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, theutilizationefficiencyof the 1ight energy

can be improved.

[0016] Inaddition, according to the decomposition method
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radiated with the reflected |ight. Hence, the
ilization efficiency of the light energy can be

i mproved. [0015] In addition, according to the
deconposition nmethod 20 for the harnful substances by
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harmful substances arepassed throughthe filter 1ike member,
the porous member, s or the other member through which the
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 quantity of the photocatalyst
becomes - accordingly large. Thus, the decomposition
removal efficiencyisaugmented. Itisnotedthatanymember
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.

[0018] In addition, according to the decomposition
method for the harmful substances in which the gases
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



each of which the photocatal yst is supported or the
tubul ar 15 nenber is a filter |ike nmenber, a porous
menber, or another nenber through which gases are
enabl ed to be passed, the harhful substances can be
deconposed and renoved when the harnful substances
are passed through the filter |ike nmenber, the porous
menber, s or the other menber through which the 20
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decomposition apparatus, can circulate the gases over the
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whole member, on which the photocatalyst is supported, even
20 if the gas flow gquantity 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 wviews 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.



[0020] In addition, an apparatus for deconposing the
har nful substances according to each of the
deconposition methods descri bed above can be

achi eved. [0021] In addition, %he deconposition
apparatus for the 15 harnful subst ances, according to
t he deconposition apparatus in which a straightening
vane i s disposed on a flow passage of the gases
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dedd&S PRy hﬁ%’é%ﬁ%rrﬁéﬁﬂﬁc’%ﬂﬁyt&] Snrﬂlé?n Vi eig)ophows
an Alidroel sbrkAgnappaiah use 3 t@d@ﬂarki%ﬁgoapgaeaeu@nalnd
Gﬁtocatalyst i_n conmbination. [0025] [Fig. 4] a
Ion SHOWE| 2cPSE ¥deYi ohatheiWwedATizing APraFAtlsing
10appE02is)s UIhiG RbRASBGRIpYataltudi it riind P8 f@ﬂﬁows
k|3§10f actlva%gd carbon and t he phot ocat al yst.
A dE: P LRAFYYi FSEXR Th&anAR itdrh terBe26p Yeach of

Pr @Jlﬂfdrﬁdhél’ﬁtﬁﬂidﬂ%fﬁaiy@tcﬂédéﬁﬂlité?i t B@aP4 eSigft source to
i nvention w | herei nafter be described with reference

t 0 SXHE I LR ﬂﬁgtogaf%blmc (FsadiomBsednd At Forpinagion,
shaws coghtossat¢ON s iiawerpbsaddeeepéén itiek &n@a&ﬁ&éﬁs of

used in.a first greferred enbodi nent,. In Fig. 1
153h&ﬁ§amlc filters to enable an efficient use of ’the ight

from the 1light 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
prass through one of surfaces of the ceramic filters at which

20 an intensity of the light irradiation is the highest.
[0D029] Specifically, thedeodorizingapparatus 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



a cross sectional view of the deodorizing apparatus
and (b) shows a side view of the deodori zi ng
apparatus. 10 [0028] This deodorizing apparatus is
arranged as follows: that is,1&ith two sheets of
ceramic filters, to each of which the photocatal yst
is applied, and a |ight source to excite the

phot ocatal ytic reaction used in conbination, the

l'ight.source is interpose n fhe two sheet s
)5 Sk T Beor e N FRGR i DRt Ly Rerive
| i gt a Eentet mdd gt tis® deodorFuiheipPie 1@l herwiiBSeEhe
i nc udlng3 odor ases are_introduced between the two

f

shee?®P% taileteFBirfR 3Faethe ofidife Spgee. Then,

I NCt sl lg@ge@d@fe $ASEed! Bhididh ceRamdct A OUGH: ANes Qfrranged
surfa es_ of the ceramic filters at which 20 an

5i nt2hdoth Btdenof ymes B Haratherorses saepasead through

[ 002&tanfpedifitedd W, Bheedendefi @hé‘%l’ﬁ:&ﬁﬂa&tﬂﬁrsts which
includes: an intake port 1 to introduce the air

i ns15F FBRPIF t54 PHvEhRe SB&F?CEF afrge iz Eags 4, 5. which

apppd al tisdid el wd thnstghteds adon @dc e 8F1 ﬂ?ﬁrttheogqases so
|ntake ggrt 1 to provide a driving force 25 for

gas
i nt PO IS P tf*%ﬁ@%s%s &leehReepposed. The

10l ongidedivialdry aire pasakhietniusRCheddies £i0 d8-sU9€ds ang
for., a light source; two sheets of ceramc filters 4,

5 i VAL FREDSAGaeamBRarns 5a8gE R TGt dRFomRes adhead removed

| argyse %as%é& tehaiBer hafibers aglj 0d RBth t3 LT MIbers 6, 7
fllte s 4, b5; S|de chanbers 8, 30 9 connected to side

reXIgusEed, frpry sahaRsthROEEE ek0: i Mo exhaust

portmuszand eKhlau!iﬁ.sD@é}Ir,S vh0 pabbi®eNBREt §4kd® Frdnfl@amps 3
o exhaust gases [0030] When, in this

lsdeotcfbﬂeflaﬁlécaf)’p]a?%‘ﬁé Panthe 98568 whps§ PnqpRiE@tioe of

I nttldlvaed dorprenitakLs@dlils In aOh BGKéyE s tai:eapa{»‘éﬁl‘i:ﬁirough
a

part %f t he d€ ?m%|2|gg geﬁiatus at which the
5" BOFHPH PE AP URCAre* (e CPT OIS SARERES #neh on PRéch
gasise aceopassed iighoiigha8ed elor ifsl b4 £F Sed ou %r@fé&eghe
harmful substances canbedecomposedandremovedefficiently.
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 light 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 the ceramic filters.

However, any substance having the photocatalyst function




5 at both sides of |lanps 3. when the gases are passed
through ceramc filters 4, 5, each of the
phot ocat al ysts, which are supported on the surfaces
of ceramc filters 4, 5, whichllis irradiated with
light is contacted with the gases so that odor
conponent gases in the gases are deconposed. The 10
gases which are passed through ceramc filters 4, 5
and in which the odor conponent gases are deconposed
andSY e R Fingr expdes et 10 kige té%&ﬁﬁé?s aruy ity tangde,
chagbfpsukis in @Eﬂcl@&ﬂ%@.@tﬁ%éééﬁﬂ%&r@%ﬂfﬁro&iately
11. [0031] In this way, by passing the gases from
| anpRrizinad, (@ & fHiardhf mayebe ¥sed. the gases whose
Can@@i,I]at ! %Péhem&deﬁe g‘fiﬂ@§9§ are ﬁ@?&iimited
hi ghest state pass throug a portion of the surfaces
Sof eerth® Ewoishests 4Ang mumhgr off sherts ofopgeanid ifgiters
i rradi af i ' r& 4 t
subethnceo zeh B2 4B Losfurdih, KB ar Bl oy the
20 irradintedadighkels ingfilechedcenithe pthek| eerdetavddi ter
t hey t I Al p Lt ‘| f
| oht Yool R nE AT Tnabl f MALR A elEhe! PlallSource
i r IR Sfednssabied it @t dunefroawt lod ankoLkrvamivd indrical

10f | :%lg:a ail_lﬁzﬁl%xb%éf%ﬂi@e%tig.?ﬁrt he other ceramc

fi e utilization efficiency of the light 25
enek@B3Tlan belSagpndy Enbofldesat) In addition, if lanps 3

whi ar g | Ght o SR rgoxacyni for -
i gﬁb'i rraglﬁg’?{%o%l O cggl%aam C Pﬁée"sr)sg%&tﬂg, d%glﬁ]toﬁé'rzmg
| agRPEratals Neefnit A sedondresefatied epbodineatal [Tl Fig.

to gacfy Pt el éﬁ:}’sémse&!ﬂirﬂalbuitiegp%fb%h%gléi%éod%gizing

one. [0033] In addition, titaniumoxide is
15pr ctrantals fayd e sihemise &t Sidst vdiswl iodd the dgoldogfizing
theyuavys filters. However, any substance having
t he photocatal yst function 11 such as zinc oxide,
st rff3%m ti t ARattde plaqdenizingnanparatus in the second

embodiment, a plurality of straightening vanes 12 are
attachedonto gide chambers 6, 7 of the deodorizing 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 wvanes 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 odor 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



conmpounds in which these photocatal ysts are
appropriately conbined, or so forth nay be used.
[0034] Furthernore, the ceramc filters are not
limted 5 to the two sheets. ¥y nunber of sheets of
ceramc filters may be used if such a positiona
relationship that the irradiated light is reflected
on the other ceramc filter 1is provided. Oherw se,

| a 3 which are the |ight source may be installed
atngﬁt?$ﬁﬁ§ {éﬁtEQAh théggﬁmF #PPRYFI al7- 10 or a
tubular ceramc filter. [0035] (Second Enbodi nent)
Fig. 2 shows a configuration view of the deodorizing
apparatus used in a second preferred enbodinment. In
Fig. 2, (a) shows a cross sectional view of the
deodori zing 15 apparatus and (b) shows a side view of
t he deodori zing apparatus. [0036] In the deodori zi ng
apparatus in the second enbodinment, a plurality of
straightening vanes 12 are attached onto side
chanbers 6, 7 of the deodorizing apparatus 20 in the
first enmbodinment to be vertical with respect to the
gases noving in an upward direction. [0037] The
attachnment of these straightening vanes 12 on side
chanbers 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 uniformy over side
chanbers 6, 7. This action permts 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 becones high and
t he deodorizing effect can be inproved. 30 [0038] It
is noted that straightening vanes 12 may not be
vertical with respect to the gas noving in the upward
direction if the above-descri bed advantage can be
obt ai ned.



In addition, a single sheet of straightening vane nmay
be 12 attached for each of side chanbers 6, 7. 13
CLAIMS [1] A nethod for deconposi ng harnful
subst ances, conprising: 5 arrlkhging surfaces of
menbers, on each of which a photocatalyst is
supported, in order for light with which one of the
surfaces is irradiated to be reflected on anot her
surface; and performng a ljght irradiation of the
phot ocat al yst through a Ii @h%—I&iurce installed in a
region 10 encl osed by these surfaces. [2] A nmet hod for
decpgpo& ng harnful substances, _conprisin arrangi ng
C

surttces Bf TRENGRFOTs d8ROBRERIRYG \WRIMEUL) 5 sybstances,

phodsrgatiadest: 1S supported to be opposite with one
another and performn aI| irradiation for the

>phot ocat aPyERnNItRg aregs @ m§E’aF€§ i o7 Fasgs @f which a

betm&ﬁibdahﬁ&?{s?tui§ AporltRAICERPRES- EBe f@{;t‘i‘i With which
subst angéil. 20 A, et hod for deconposi ng rnf ul
es %%%ﬁdrrﬁﬁéﬁ&ﬁﬁu fRbe W@fﬂ.egmedma@@ther

at AlrfdvRgr gadt ;@r@rﬂlﬁgmé” lri‘;g'merlr:?@dmtftghaof the
photocatal yst is supporte and 25 performnga |ight

i r PRARGEER et PR ockahl seurenHagiallied in @hreglon

10SowA dseddegowpese therd@ssf ul substances through
t he photocatal yst. [4] The method for deconposing

harnful substances as 30 clainmed in any one of the
prergdi ngaclmdtiod ¥BrOUSEcSmposing harmful substances,

comprising:
arranging surfaces of the members, on each of which
15 a photocatalyst is supported, to be opposite with one
another; and
performing a light irradiation for the photocatalyst
through a light source interposed between these surfaces

to decompose the harmful substances.

20
[3] A method for decomposing harmful substances,
comprising:
installing the light source at an inner part of a
tubular member, on which a photocatalyst is supported; and
25 performingalightirradiationforthephotocatalyst

through the 1ight source to decompose the harmful substances

through the photocatalyst.

(4] The method for decomposing harmful substances as
30 claimed in any one of the preceding claims 1 through 3,
wherein the members on each of which the photocatalyst is
supported or the tubular member is a filter like member,

a4 porous member or another member through which gases are




wherei n the nmenbers on each of which the photocatal yst
is supported or the tubular nmenber is a filter |ike
menber, a porous nenber or another nmenber through

whi ch gases are 14 enabled totbhe passed. [5] The

nmet hod for deconposi ng harnful substances as clained
in any one of the preceding clains 1 through 4, 5
wherei n the gases containing the harnful substances
arel{e[g]{eo#jq;ce einto t he menbers on each of which the
ph&%oca Al yst |sp?&55 rted or the tubular nenber to
first pass through the surface of the nenbers, on

each.of whi t tocatal yst ,is supported, and
vvhoESe] i nt en@ﬂ?ﬁ"{ﬁ‘égj °Ficgﬁfﬂ°‘¥qq3&&¥ga¥1?6ﬁf?§ fyhkstances as
hi gtiesimed Gln Eny ohehod tne siescwmang kA NHMsTHUkhrough 4,

suhst ances .as clainmed |n,apny one qQf the preceding
SC1 SN T HPBUGRES CURER BhIRY Heeatsaia lofubatAnges are

whiiott tdduceidot aaabal y5é infembbasSUBROT 6£6h Ofot N@hich the
tub ar gﬁpqgr s _ceramcs. g7] An ggparatus for ]
deCOIPESIG & nt I SRRRT&TC BT thes tEPal AEmembeih Foofibrst
of gadus phecaghnthe|sdirfack bhrihemberdhesLidhd®f which
har substanﬁes are deconposed according 20 to the

ul
deég%béﬁFﬁﬁ“’ ¥8tads 8urPPhHei n 2BAy Whbpeeofintpasity of

1opr edeitng reladii gk i dnt hsougd Kighdde The apparatus for

15

20

25

deconposi ng harnful substances as clainmed in claim?7,
wherein a straightening vane is 25 installed on a

fl d\ﬂ]passa?ﬂl@ﬁnﬁgﬂhﬁﬂSf&\i‘fdﬁé:ibnfpﬁ%iﬂgmﬁ’ﬁiﬂ%ubstances as
ap%q.ra%.tmue% i(l)lr aﬂyeong ro uthe epcroe: e%sllngg c?.ge.xangag.uts:hrough 5,
wherein the members on each of which the photocatalyst is

supported or the tubular member is ceramics.

(7] An apparatus for decomposing harmful substances
as claimed in any one of the preceding claims 1 through
5, wherein the harmful substances are decomposed according
to the decomposing method as described in any one of the

preceding claims 1 through 6.

[8] The apparatus for decomposing harmful substances
as claimed in claim 7, wherein a straightening vane is
installed on a flow passage of gases within the decomposing

apparatus for the harmful decomposing apparatus.



