FPO4- 010PCT- SG NI SHI MATSU CONSTRUCTI ON Co., Ltd. SPECI FI CATI ON EQUI PMENT
AND METHOD FOR REMOVI NG NI TROGEN OXI DE Field of the Invention [0001] The
present invention relates to a nethod and an equi pnent fQ%O@ggpy&ﬁng

& of

ni trogen oxide contained in gas, and par i gy @irsy &8N§Mﬂ§%?&@jﬁﬁ939

effectively renoving nitrogen oxide contained in air, and a nitrogen oxide

renoval equi pnment capabl e of bei i y in the execution of the
above renoval nethod. Backgroundng?%FgHgg?& ere are conventional nethods

for renovi ng niEQWHEMENIX| B8 DcEB@HAED FORgREMUEH NaS 18 TRO®ANa CdenbEr at i on
met hod and an urea denitration nethod for renoving nitrogen oxide contained
in a conbustion gas for a boiler or a power generation facility such as a
gas turbineFdreadgast engendretentBwh her, there is a three-way catal yst

met hod far jng nitrogen oxide _contained., n an exhaust gas of an
autormbi[l(aeo @Tﬁ\sﬂ*}% Pﬁﬁcﬁ%lgr Bl LBRELThetSitd GHe &thaisTed: O‘is aélcfe%lﬁcer.
In the renovalqgwiphidrioderr exintev ¢agt @i Ret g @ntdrel dexbaunsta gas doyntdwes pbove

nmet hod, the hydrogen oxid i.s reduced to nifrogen, gas by usj an ener of
the  exhaust A Be TEGRLR THhindr 8d S0R S D8 Hereab e rafy frart Seravery

concent rati o &xho t7he Nht agede X 9 dieNc ohhte: LOEBUSH iz0Nr gash @z H he exdenst
gas is generall several hundred ppns. 0003] When the above nitrogen oxide
renoval net hOF 18 eREY ThAARLPEF Has o 2BXIfaldt PFAN ¢ I 2BHI FBd ta by

method for removheg dié Eqgan®Xbae o8t ailiede | B didvatihet@thiby @ probl em of
a lowreaction rate due to a. low concentration of nitrogen oxi de contained
inthe air. In this case, there is another problemin that a |arge anobunt
of energy isperpyrRdidi® haitse the tenperature of the air, which is |ower
than the tenperature of the conbustion gas or the exhaust gas, .to several
hundred [ h-BHippeTe 58 ©RNSH MATSD SCORSTRUEHISONCEr eMa i g nitrogen

oxide contained in gas such as an ammonia denitratiocn
method and an urea denitration method for removing
nitrogen oxide contained in a combustion gas for a
boiler or a power generation facility such as a gas
turbine or a gas engine etc. Further, there is a
three~way catalyst method for removing nitrogen oxide
contained in an exhaust gas of an automobile by using
hydreocarbon contained in the exhaust gas as a reducer.
In the removal of nitrogen oxide contained in the
exhaust gas by the above method, the hydrogen oxide
is reduced to nitrogen gas by using an energy of the
exhaust gas at several hundred Celsius degrees.
Further, the concentration of the nitrogen oxide in
the combustion gas or the exhaust gas 1s generally
several hundred ppms.

[0003] When the above nitrogen oxide removal method used
for combustion gas or exhaust gas is applied as a method
for removing nitrogen oxide contained in air, there
is a problem of a low reaction rate due to a low
concentration of nitrogen oxide contained in the air.
In this case, there is another problem in that a large
amount of energy is consumed to raise the femperature
of the air, which is lower than the temperature of the

combustion gas or the exhaust gas, to several hundred



Cel sius degrees. [0004] Further nethods for renoving nitrogen oxide

contained in air include an al kali absorption nethod using an al kal

absorbing liquid (Patent Docunment 1), a reduction nethod dﬂ%g ﬁp J% cer,
a%o or

and an absorption nethod using solid abs [ 0005]
However, although the alkali absorption ngﬁﬁgg&ggﬁfgéggbfe g# Fﬁg

nitrogen oxigg ﬁf.a | ow concentration, it also absorbs carbon dioxide
cont ai ned t oget har U4 t ASEHE AFtrogen oxide in air. Accordingly, there is a
probl em(io0 ¢ hatrortrogement 66 s £carnoimbe iahgariheto gkl 6kewdtd ¥onAss f e dt he

reduction nethod, since_the reducer is, oxidized by oxygen oexisting in
t he air,lﬂtr%@eﬁ%ﬁdh%c&%ﬁ%naﬁe%i%ﬁiédaQﬁ?F&Qﬁﬁmy.%ﬁﬂ?aePF%ﬁgngthe
solid body ahspkptliion awebhaedi nyhen injdiagen pexi dati s epphaenad D) air sat a

Iom1concentrati8n, the solid absorbents reach absorption breakthrough even
t hough the sdi$d49CdsoP bt Ridv e SHa8r Bed &0 # EF TanotRf 6N n PEEFENT dRide.

Accordingly, derhed SudiplPbsemiidn 4HabL ridien Bist r 08P e nAXi B8 ¥ @Ened in the
air cannot be absorbed sufficiently. [0006] Furthernore, there is another

met hod Jd®g53 BRiweVedat i dhthaitdhorher &bk lio akpeve thi eRopet xddés

contained in@ipadt1 | QW CUEERLNAAGN. pHAVEYBen | NoxGase that the 1oy
purification function of soil is used, there is a problemin that an
extrenely wi d&ORgfd t5atAcdted tid seddr® a 3WFeEPENt QABHRN of ddA¥1de

renove the nidnegem OXi de géPBRA AiRESEHEE J LAVLIRM, t 8xRa8S 9as 4 hrough
t he above nitrogen oxide renoval equipnment is preferably low. Accordingly,

the thi cknes®®fC&d i I absotHet s I hrdwfheLWEITth 1t hd YPas bhsosen pxide

preferably as sgBllt 8% ReSsbbbeq %%f@&i%%ﬁﬂf‘? NI OgeN, oxj der Lamnvia] on
function thereof is not adversely affected. [0008] However, to make the

t hi ckness of Mhehed i d Sab36Fbehls TIRDUGRIWhAEh gasl passes Himl I0x Y Hen
installation a5ea iz R4-PA0RE -G, M SH-MAISY SONSERVUCHINN: € rdddlced

efficiently. Further, asforthesolidbodyabsorption
method, when nitrogen oxide is contained in air at a
low concentration, the solid absorbents reach
absorption breakthrough even though the solid
absorbents have absorbeda fewamountof nitrogenoxide.
Accordingly, there is a problem in that the nitrogen
oxide contained in the air <cannot be absorbed
sufficiently.

[0006] Furthermore, there 1is another method using a
purification function of soil to remove nitrogen oxide
contained in air at a low concentration. However, in
case that the purification function of soil is used,
there 1is a problem in that an extremely wide land 1is
needed to secure a sufficient amount of soil to remove
the nitrogen oxide.

[0007] A pressure required to pass gas through the above
nitrogen oxide removal equipment is preferably low.
BAccordingly, the thickness of solid absorbents through
which the gas passes is preferably as small as possible
so far as the nitrogen oxide removal function thereof
is not adversely affected.

[0008) However, tomake the thicknessof thesclid absorbents

through which gas passes small, the installation area



for the solid absorbents needs to be increased along wth increase in an
anount of the gas to be treated in a unit tinme. Therefore, it is sonetines
difficult to secure the installation space and this causes,#

I
particul ar, when the renoval equipnent nggds; Stg)ecgﬁglsgd&%é(gg(?%@ﬂ%—%ﬁ m'?ed
r

space al though an amount of gas to be treated per unit tine i1s Iarge,

there is a pr em.in that .the remval_ equipnent not be_install]ed
because t he iffgs)!fagbgt isoorr:fé afe ca 8tntsoe ggt]c’r etaon?%et ﬁélccra%%s\%ﬁ%r i?ﬂg
renoval equi pnebh iisicresta | 2d specdocalt yoDntaecenser tdi vibder,r aweaehy a

crossroads, under an.elevated bridge,.and in._an air _vent of a.tunnel . etc.
in an urban area ]‘f%ng]e‘lﬂﬁthefh el OLS 1t A iln%tsa?ﬁngﬁi%eir‘géf%g]rc?ﬁs
solid absorbemt seincreasese ithsitsabbae idbiifisgpddet arphsshgas chlrsoughat he
solid absorbents qt, a copstant fl ow t\ﬁgrrat(?1 re 5'“”@ in probl.em of a
phenonenon cdl 1 8815y eakPhPsUgh® CEHAT t hE gL f) SsdsTTRIGugh® Bid RBF NG
absorbent s alidwdgh tidebai idagetraxited comnt & nedmiirt ed he pgase | 8 1idto ki gRDVeEd
sufficiently brY t he soli absor bents, and tgi S causes, a Erobl,em of

d
deterioratiof" AMPHE Ié’nfo\i-’ael‘sfﬁﬂc??oh?fe[aébﬁ |PRE Scht nf tPEgers dhadee

renoval equi peate tike Pasrodupphi £ taadther Wit regesvexi deyabserditi ona eans
is preferably humdified. [O 514 Further, a conventiopal nitrogen oxide
r enoval equi%‘?r% e ideitgl GRHG Sred&fs 1prove SeBar aP&SF FFRPEhe

renoval equi prende ta il dh fyhehe agas .wh &eeo ki gt ¥mobel requidm el paent
and the hum di fzi ng means need to _be interconnected with a piping duct for
i nt er connect iidh® hAd 17 sSPE 1 §adrlohl ¥ FnCERGtS Ti AdtVal i o SHER ¥s f or

the humi di f yidigo seaitsa @8y tiege pi BinNG: DUoh fdd B@NEEE| O M@ednt airbes secur ed
before the installation of the renoval equipnent. There are al so problens

in that a pré&uFeeqi FERTDLp&EE yadl @t oigh @ThedF&foval equi pnent i s
| ost i n[toeo PijpFag tHkiEtmape t Be khst aln st d 00 20f 1 bHea pepl e Wudie fs1 84

FPO4- 010PCT- %%soNlrgl_ejlnl\@gsiUngggsaTnggl 9%] icg'fnorted'difficult to pass gas
through the solid absorbents at a constant flowing rate
resulting in a problem o©of a phenomenon called
“breakthrough” that the gas passes through the solid
absorbents although the nitrogen oxide contained in
the gas is not removed sufficiently by the solid
absorbents, and this causes a problem of deterioration
of the removal function.

[0010] In such nitrogen oxide removal equipment, the gas
supplied to the nitrogen oxide absorption means is
preferably humidified.

[0011} Further, a conventional nitrogen oxide removal
egquipment uses a humidifying means provided separately
from the removal equipment to humidify the gas.
Accordingly, the removal equipment and the humidifying
means need to be interconnected with a piping duct for
interconnection and this causes a problem in that
installation spaces for the humidifying means and the
piping duct for cconnection need to be secured before
the installation of the removal equipment. There are
also problems in that a pressure reguired to pass gas
through the removal equipment is lost in the piping
duct and the installaticon of the piping duct for



i nterconnection is troubl esone. Patent Docunentl: Japaneselai d- OpenPat ent
Publ i cati on No.211427/1998 Pat ent Docunent2: Japaneselai d- CpenPatent

Publ i cati on No. 9957/ 1999 Patent Docunent 3: Japaneselai d- Op

P %}dSoIved

Publ i cati on No. 259798/ 2001 Di scl osure of t

by the Invention [0012] The present |nven€?§H& egﬁsg%nple ed t'o i np-rove
|nconven|ence]9£ th ab QVe: -descr.i g |gr art, and relates to a nethod and
an equipnent]fo ﬁﬁ%?ﬁ& ﬁ??rdﬁ% 5 é) ORI ned i n gas. In particular,
an object of the present invention is to provide a method capable of
effectively X|de

renoval equi

FRRE T p BB nBei iy used BHTABPY | - he" NGBt | P bF”

above reaninguheuhnﬁtlb@eneofoQ]SDdyUmgil%@ Probl ens [0013] Accordlng to

t he present
conprising a

t th ded t d
L P e BRI AR Orpt | on AR pFGvi det AP SR~ AR6F B

prment
i on

unit for renumhnglkhﬁtﬂbhrogen @d5Ee/ 1e®w ai ned in gas by passing the gas

t hrough soli
boundary wal

rbe ers. e absaqgrption unit_is surrounded b
& %%ﬁ? éRMﬁtoﬁF&%ﬂﬁseofﬁﬁego %npmﬂa%%ét

an

upper porti orp@}bla@a)mbelt NGl des @ndgha @n absor bent storage part provided

therein wt
provi ded wit
the solid ab
ace; an outl
and the | owe

h the solid absorbent layers and a lowprofile unit body

h a gas rectification part for rectifying gas passing thro
smibeatos&ayéerosﬁ The LmﬁehQQ%ﬁoﬁpfi ses: an intake side s
et side surf a havi_ng t he up portion_ of the outlet si
P hBPLiEIH of ot oﬁlolle‘? °q i@ﬁo4 @?oi@*’%@t 1QTSH MATSU

CONSTRUGD (ON> orh d-todhe Skde ands shh spesed opposéhecbad het bat ake isieove

surface; th
si de surface

e boundary wall of the storage part disposed between the
%ﬁaopmg h?ﬁ&es?ée gﬁf% @ e-described prior art, and

relates to a method and an equipment for removing
nitrogen oxide contained in gas. In particular, an
object of the present invention is to provide a method
capable of effectively removing nitrogen oxide
containedinair, andanitrogenoxide removal equipment
capable of being used suitably in the execution of the

above removing method.

Means for Solving the Problems

[0013] Accordingto the present invention, there isprovided

a nitrogen oxide removal equipment comprising a
nitrogen oxide absorption means provided with an
absorption unit for removing the nitrogen oxide
contained in gas by passing the gas through solid
absorbent layers. The absorption unit is surrounded

by a boundary wall of a storage part, a bottom panel

ugh
ur f
de

nt ake

of a storage part and an upper portion of an outlet-

side, andhasanabsorbent storagepart providedtherein
with the solid absorbent layers and a low-profile unit
body provided with a gas rectification part for
rectifying gas passing through the sclid absorbent
layers. The unit body comprises: an intake side
surface; anoutlet side surface having the upper portion

of the outlet side and the lower portion of the cutlet



the bottom panel of the storage part disposed horizontally fromthe | ower
end of the boundary wall of the storage part to the upper portion of the
outlet side; the bottomof the rectification part di Sposeﬁdpoth?%?&n-tsél |y
bel ow t he boundary of the outlet side, i b en upper
portion of the intake side and the | ower Ng%"r{ P%Agﬁuo?gﬁ%g%a?%wcs'i’dgé?&the
bottom panel _af the inﬁgjake Si dﬁ ext endi n% 11;ron}1t he_.intake, ai de s:}uface to
the bottom of 1He $R8t7#PEAT o1 OBRPE - and- P heBot P&RA Baret 28 SPhe HTUES et
si de extendi nthe froomde pud 1 sfdehbosndarygéopshe Hatdprseld bkeween
rectification part. 014], Accor di to th esent,_inyention, the intake
si de surfacé;}f%ylﬂg\[? S h lﬂﬁp@ru$€gfieoﬁ%‘$ fhg ioﬁlt%Lg\ésiS © 2Rl TS F dwer
portion of theéd ntake tsime, phlhe botéom tofe t hetbeclidéi cplaion patls giyehle
di sposed | ower than the_ boundary of the input side, |.e,, the boundar

bet ween themﬁ’ﬁpre’rzﬁ&tt?ﬁﬁyo%rt% ?HFabé”%?Heeﬁ‘ﬁjdq ethﬁomu%gﬁtriyoﬁ“%ﬂt he
i ntake side, cand Hées botrtzare papet tef thike ugp akepsirdel dRYo extard Shronethe
boundary of the, intake side to the bottomof the rectification part.

I n
the nitrogenSdhd8é &orPPESPMedhs tdtt of 8Fhg: § bCathHe® Pr BSert FAPERTSA, a
plurality of haﬁsgvz@tnimwgi e 1 SRY the: | ssunai£dyi Btregr @bkl yu il ERe sveq i cal
direction, and the unit body may be separated ?romthe gas  rectification
part by the Bot% om 82§ HROHEAA ¥V cBETOh® SParth € t HEPBOE t BRTpahel 6 thke
intake side angihe Batdomnaangle afotbe putlietosi d¢. tThe dnit ehody gay be
provided wth a rectification part for a |ower-stage unit to be the gas
rectificati oo bt CanEEER L abEok PEI AL AURE tS HPgpBXEE BRL oW e dnft Rat ed

absor ption uRisa keFYiRe A e cLOYRS t P biat §f & her hit ake s de cnmyi bg
provided with an intake of gas to the rectification_part for the

| over - st age BF%Y 7 ahdCt hB el BREL Pord Rlse Froe @ obertsE 1 AP SHF MRTSU ng
CONSTRUCTI ON£Gem ke @i thiher odtilgt Blbds dRy ybe: Hr evidedowittdy ag southet  of
gas fromthe rectification part for the |ower-stage wunit. According to the
present inveftdohi fif bopPomRart -

[0014] According to the present invention, the intake side

surface may have the upper portion of the intake side
and the lower portion of the intake side, the bottom
of the rectification part may be disposed lower than
the boundary of the input side, i.e., the boundary
between the upper portion of the intake side and the
lower portion of the intake side, and the bottom panel
of the intake side may extend from the boundary of the
intake side to the bottom of the rectification part.
In the nitrogen coxide absorption means according to
the present invention, a plurality of absorption units
may be laminated integrally in the vertical direction,
and the unit body may be separated from the gas
rectification part by the bottom of the rectification
part, the bottom panel of the intake side and the bottom
panel of the outlet side. The unit body may be provided
with a rectification part for a lower-stage unit to
be the gas rectification part of another absorptiocn
unit disposed below the laminated absorption units.
Further, the lower portion of the intake side may be
provided with an intake of gas to the rectification

part for the lower-stage unit, and the lower portion



panel of the intake side can be inclined against the upper portion of the

intake side at an angle O of 90 to 180 degrees. [0015] Further, the ratio

of A: Bis preferably in the range of 1 : 1to 1 : 10, vgr},%q_g?fmgcqgggsents
dLa

;
a distance fromthe boundary between the@gﬁﬁ&rpsgf céﬁ’serRUE%'lféxh tipoh part
and the bottom panel of the outlet side to the bottom panel of the storage

part while B resent.s a distance_fromthe sa oundary to th out L et
e surt ace O TACEBFAPNG 19 ¢ R o oGt B8 URT ROR <1 he Boton? BF 1tie o F
rectificati ogagmrfroan the owert appechtwi dh tder botimdartyhwalllowé rt-le ssger age

part in a plane., According.to the present invent.ion t.he absorpti units
can be | am néiltneldtSo 8ﬁact°]?ﬂén§0tttoo h%ﬁ‘?ﬁé%’ﬁ%ﬁ?\’%gttilo%n pa geo%m?cgceom
absor pti on upiane tli sfosete abntea ke es bder lcappedewihic I haeuppeya ¢nd toft h& he

boundary wal |l of the storage %art of .t he absor,g}hei on_unit disposed bel ow
Furt her nor e, YERDFAPRF 1 bEhE T prieCert HHVBNEISIE ¢h 8ZsERAAE thé T etBval
function of tichel 80l idk@bsershent |ayer is deteriorated, a regenerant

suppl yin S_is provided to s |y egenerant to fhe nitrogen axide
absor pt i[%@rﬁggng%gh?ﬁat t?%% rﬁa[utlpgﬁer?afoéde }osb?bé’dfeo efﬁg’Jts%I g&‘ ab'sor bent
| ayer is rematgéyotht regenerani 10, repenss & edpeesdaiesi oral ed aregoval
function. The absorbent stora part _and the gas rectification part nmay
have vvater-&irg‘?ff‘ne € Fuwﬁﬁrréﬂ th@tr’“’eeg%ﬂeratﬁ?e s&iﬂﬁ?f’ﬁb neans MRS be
capabl e of supplyifg ddeichegener antdi deievibduat by paresrh abspepbiven amnit .

The regenerant may contain a sul fur-caqntajnjing conpound selected fromthe
group consi sty of Caltilf iPAREL™ Wﬂﬁgxi%é,tagkélti@%%fﬁeh Gt hl v dxFde,

lithium sul fider e sediten suldfiid ®anpet assotmtié f Ehave GobohWRA r §Ukld ttehe
magnesium sul fite, iron sulfite, copper 6 FP04-010PCT-SG N SH MATSU
CONSTRUCTI ONO&d- L€ Et dS1f £ i $BEH3%hr um tAF68HTHRE, §6di (R €hi BEGSSH B,

pot assi um t hiiesee hatieyn cat bieud ¢ broauld At ehoTagResiium cdbiiesul pate, @nd a
mXturether%oef'overlapped with the boundary wall of the storage
part in a plane. According to the present invention,
the absorptionunits canbe laminated so that the bottom
of the rectification part of the absorption unit
disposed above are overlapped with the upper end of
the boundary wall of the storage part ¢f the absorption
unit disposed below. Furthermore, according to the
present invention, in case that the removal function
of the so0lid absorbent layver 1s deteriorated, a
regenerant supplying means 1s provided to supply a
regenerant to the nitrogen oxide absorption means so
that the nitrogen oxide absorbed by the solid absorbent
layver is removed by the regenerant to regenerate the
detericrated removal function. The absorbent storage
part and the gas rectification part may have
water-tightness. Furthermore, the regenerant
supplying means may be capable of supplying the
regenerant individually to each absorption unit. The
regenerant may contain a sulfur-containing compound
selected from the group consisting of &alkali metal
hydroxide, alkali earth metal hydroxide, lithium
sulfite, sodium sulfite, potassium sulfite, calcium

sulfite, magnesium sulfite, iron sulfite, copper



[ 00161 Further, according to the present invention, there 1is provided a
nitrogen oxi de renoval equipnment for renoving nitrogen oxide contained in

gas, conprising: an absorption unit provided with the solig absgrbgnt.
| ayers constituting a nitrogen oxide absorl\ﬁ%hglgyfg%a@% sf’ﬂfcihéi a\g_l Chig
consisting of a plurality of lowprofile soll absorgents; and gas

rectificatio or ;s | yi ng,t:h to_the r.ge- area. si.d f,the
| owprofile 250 i ngcbés’or ble%gﬂﬁé%ﬁergho%(??ﬁg%aaog%fptlséﬁlq‘lur?li ttgr?l?ﬁ(ﬁﬁoate’
Accordi ng to pheapresentt h hoentl Dat et heré disumiurt hesu lpf @viededag rmest hoo f or

removi ng ni trﬂgggsq}(li ggt%ontglilﬁe% xﬁfx@?ﬁfe cgg}%rri sghgg the steps of:
introducing the gas ~Tnto'the 'arge-area sideé of The "l owprofile solid
absor beritC 0 hgér Fuwfthhe ,aksorpriddmani ¢ vha argesentedniviécatioon uwiértor

suppl yi ng the gas,_. the bsorpt.i,on unit bei provi ded, wi.th the sali
absor bent Iaily%r J:coo‘pnls F{%l utd n(gl ltthreO Per o%’gﬁggxi%%mgﬁrsao]r pfe ioht P rrr%%él(r)\cs g%éh of
whi ch consi stiegodsfi rag pl Lt abigden afx i Hewepmdfa { seabdor lyert s;c ang rsied eogi:vel y

renovi ng the itrogen oxide with the_solid absarbents. [,0018]. According to
the present ianl{?/e {)lsc%nr,p ﬁg(r;’elﬁ%l@fafpﬁrelr#r%gewﬁf%bi%gﬁ go[r;ejt%o’]t’ibfsoorrq?%%vi ng
nitrogen oxildeyears aiorest i h ugabn gcanpi t sionge b hex steps bafo r premmvinmga h ke
nitrogen oxide_contained in the air .b supplyin h as.to a nitr n

oxi de absorptei%ﬁ r’r%gn ﬁlicrl{lclcl?&?ﬁéslt&/g o ialoéy]s%??glgcogoor%e]h?‘g_f)&ofg%vi ng
ni trogen oxi deo by dabsbshinigehhe ;sapgedvi gagasrekact ficeation meassasf ofor

sel ectively sulﬁgl yi n.grdt he_gas taq the Ig{lge- gr ea side of the |ow Er ofile
solid absorbent§:Ya gretg ﬁer%taisng g ni og 7 *5%F a8 Hhovat @ ©f uRct i bt Sof

t he nitrogen loxwde rabfSbi pt s@rl idaabsodibeht Nasydesnodetére cilated wuiong t he
above renovi ng %ttep, by using a regenerant containing a basic substance or

7 FP04- 010P °NI SHI MATSU CONSTRUCTI ON Co., Ltd. a reduci ng substance.
[ 0019] THEO bi7ir Agero oxideg tenblial pretdexdt accorditigohe thereprieséntr imgent i on

conpri ses t h%ls})%gooéd %er%g%trlioncg ftohreremoving nitrogenoxide contained
in gas, comprising the steps of: introducing the gas
into the large-area side of the low-profile sclid
absorbent layers of the absorption unit via a gas
rectification wunit for supplying the gas, the
absorptionunit beingprovidedwiththe solidabsorbent
layers constituting the nitrogen oxide absorption
means each of which consisting of a plurality of
low-profile absorbents; and selectively removing the
nitrogen oxide with the solid absorbents.

[0018] According to the present invention, there is
furthermore provided a method for removing nitrogen
oxide contained in gas, comprising the steps of:
removing the'nitrogen oxide contained in the air by
supplying the gas to a nitrogen oxide absorption means
including low-profile solid absorbents for removing
nitrcgen oxide by absorbing the same via gas
rectification means for selectively supplying the gas
to the large-area side of the low-profile solid
absorbents; and regenerating a nitrogen oxide removal
function of the nitrogen oxide absorption means, which
has been deteriocrated during the above removing step,

by using a regenerant containing a basic substance or



removal function with a nitrogen oxide sensor. Wen deterioration of the
renmoval function is detected in the above detecting step, the
af orenenti oned regenerating step can be carried out. The FoBIENEARt g scan be

circul ated between the nitrogen oxi de absgiptiaRsyeMidBRLapd.a Tegener ant
tank for storing the regenerant. The nitrogen oxide rermva? met hod

accordi ng to_t he%(%rlgi%ﬁ gﬂ%%ncti on _may further conprise the preprocessing

step of turni ngr € "Ni tT ogen 053 d&6° ‘contained in the gas into nitrogen

di oxi de[ 0@ilrti I rDhenn ity oxgede o i det regenv d ¢t mextildedoa cdicu d i agerto the
qui nt oxi de. The gas.may be assunmed to be air_.,collected  in .a tunnel aof a
road, a canaP/raeng%ﬁctie%ézﬁ%?géo%é:ﬁn&?rlgfesa tr}b%d?ggppgrfkidr?gt%?gé,n%é%‘%y a
road, or at aehusvadtdmndheobasictlubshdnceo gey ke akakiemedal. Wydsoxi de
or alkali earth netal h%/droxi . The_ reducj ng subst ance mac?/ be % scgl.fur-
cont ai ni ng cOMFoURY® TSt Red i r'dht t he"Gi'otp £8ASi st PRy 6t ISt RFTRS W Fite,
sodi um sul fi tae pokassyam sdétictes; 1ngl ci smesyl fi tthe Meghesicud stulibided iron
sulfite, copper i_um_t hi osul f at e,arﬂsodi um tgihosul fate, potassium
156 Gttt at & t

sulfate, |i %h
t hi osul f at e, TEATH BT B uF F 5P & AthdHedi tht “r % A x - de
t her eof . Whenatrhe er egereribat e dclostaiasn a Heduci Nggsubskarde a dher pennval
function can be rege erated in a nitrogen gt m)sg\rkerg, %0020% Furt her,
accor di ng t o°fH PRESNt el i FIEIERETE 2 Fs PPOVI dédPa i tPE4EF odilte
renoval equi peRfdné&@ant eNDViNHeni Iioges gexi deocgorledi NEdmior PBS, medmd Si Ng:
a nitrogen oxide agsorgp%i on. means cont ai ni ng Jdowprofile lr§0I i d absarbents
for renoving2fit3ogeRd bR dReHyT 68T pLiloE THAS T B fiddt O TRRRS For
sel ectively supplytagridiee gas i dhepl arfge-ar gangy deheoh itheo dow puafdde
solid absorbents; and O@ire ner ant ré_ggpl yin suppl.ying a

. nmeans, for,

regenerant cGRtH A G 8 EPOA S EGHCE %%ﬁg%‘sﬁsﬂdﬁéﬁﬁwﬁw °99%d. a

basi c substamed @xidereducdngisubsyance tethexirid roger oxidden abseigyn on

means when the nifrogen oxigde, remoyal function thersqf, is dererjorated so
in a tunnel of a road, a canal/an underpath, a shelter
of a road, a parking area, nearby a road, or at a bus
stop. The basic substance may be alkali metal
hydroxide or alkali earth metal hydroxide. The
reducing substancemay be a sulfur-containing compound
selected from the group consisting of lithium sulfite,
sodium sulfite, potassium sulfite, calcium sulfite,
magnesium sulfite, iron sulfite, copper sulfate,
lithium thiosulfate, sodium thiosulfate, potassium
thiosulfate, calcium thiosulfate, magnesium
thiosulfate, or amixtue thereof. When the regenerant
contains a reducing substance, the removal function
can be regenerated in a nitrogen atmosphere.

[0020] Further, according to the present inventiocn, there
is provided a nitrogen oxide removal equipment for
removing nitrogen oxide contained in gas, comprising:

a nitrogen oxide absorption means containing
low-profile solid absorbents for removing nitrogen
oxide by absorption; gas rectification means for
selectively supplying the gas tc the large-area side
of the low-profile solid absorbents; and a regenerant

supplying means for supplying a regenerant containing



deteriorated renoval function is regenerated by renoving the nitrogen oxide
absorbed in the solid absorbents by using the regenerant. [0021] The
ni trogen oxide renoval equipnment according to the present.dyventianspay

include a nitrogen oxide sensor for detegbipg e ESIPMRTIYRE] ON 89 as to
regenerate the renoval function when the nitrogen oxi de sensor détects

i rogen oxide gha predebetuined (gongent Lallon.gr bighernhe ot rogen

oxi de renoval eqU| prent ‘accor to the present i nvention may
i nclude a regeneragtert alxladera}:si@rpmgQMeleaegerﬂeeantheanﬁttlmegezeg:emedant

may be ci rculahed, hetypen hs, LeRERE A éaaétae%w%&érgge@

absorption equiphent rogen oXi pent accor ?o t he
present invemntd oarmayratedt hecrenmeaﬂnclfudeca1rmrreprnsesserq;gameaas:efcbr bw ni ng

the nitrogen oxi ¢ant ned th as |nto n| n dIOXI di nitrqgen
trioxide, di it r%gen gqu (I%I]r oxP&etmf gl nttr gen quf%gt)’(? 5% as ?ossoulpjp y gas
after passirdpdbroeght s heyprept ogesshag rrspasetrarttie nitrogen oxide

absorpti ment 0022 Accor resent invention, .there is
Further 2 Bl e b AT e gt p bRl Cafahehe Ao PRI Bt o

ni trogen OXI deh €optrai edti ngasn t icompmiasi nncad pdar al i1 ytefopdsorpti ve
units for renovi ng tqhe niat rt_dgen oxXli dﬁ cont ai ned jnn t he 1(;c:;las by passi n t he
gas through PGEPPafil 2T s abddtbehl® 10§8PY dhr SHJH B PEtTPi éati b

nmeans for i ntwregleinieng t ¢ heh gaenat e lt henlkcar genarieanst ide rof t ey d owproéi | e
solid absor bent Ia era tandta 3&) ﬁe savi ng t[yLﬁe 5trogen oxj de absor%tl on
nmeans for med S5y Firi~ " End’ t hEEH L i ng*tRE pPurafit§* %%%5%?

units for rermvcegttﬂ"mtmbtnr egerh byhde comiaenadtitpyba gaside rehoval
direction intersectin the extenS| on di reﬁc}beon of 9 FP04-010P

N SH MATSU GBRETROCTTON G COEER M nd S0l T aROPBEAL | AyLY Sh HigtmamaY

Accordi ng toﬂdnetheeseﬂhdlny@et izonr egaahe phrithet aalisofptd oatw i sgmyh de

provided with agggreltrraoétneanrsld the regenerant may be circulated
between the regenerant tank and the nitrogen oxide
absorption equipment. The nitrogen oxide removal
eguipment according to the present invention may
furthermore include a preprocessing means for turning
the nitrogen oxide contained in the gas into nitrogen
dioxide, dinitrogen tricxide, dinitrogen quadroxide
or dinitrogen quitoxide so as to supply gas after
passing through the preprocessingmeans to thenitrogen
oxide absorption equipment.

[0022] According to the present invention, there 1is
furthermore provided a nitrogen oxide removal
equipment for removingnitrogen oxide contained ingas,
comprising: a plurality of absorption units for
removing the nitrogen oxide contained in the gas by
passing the gas through low-profile sclid absorbent
layers through a rectification means for introducing
the gas into the large-area side of the low-profile
solid absorbent layers; and a space-saving tType
nitrogen coxide absorption means formed by laminating
and integrating the plurality of absorption units for
removing the nitrogen oxide ccntained in the gas in

the direction intersecting the extension direction of



for controlling a flowng rate of gas passing through the solid absorbent
| ayers. According to the present invention, in case that the renoval
function of the solid absorbent |layer is deteriorated, t e

provi ded a regenerant supplying neans forN§WEg%oﬁﬁ§UE§9&@ Oe}Pr?{%I:Q% t he
nitrogen oxi de absorption nmeans to regenerate the deteriorated rénpval

function by th%m)ggﬂqct hg}?gircélrbo\%_ﬁg q?géggr%bsorbed in the solid absorbent

| ayer by using the régene enérant suppl yi ng neans may be
capabl e[ 00 2suppPyawgr dithey r egeneh ante 1 @dewitduahierttoli eagh absdr ppifort humi t .

The ni trogen_pxd Y i t !’rgy provided, wt reprocessing
nmeans for tu?%i)gnogg?hg%ﬁ} ?ﬂr%gg% R%S{"é)e on giﬂr%%edgi"?11gﬁeagggnﬁff))einfnteraongsen

di oxi de, di fivtr egent rpiloxidg, adf hicwiogenr gtradcdkigkes op a s¢iim ¢ r ogemugh
qui t oxi de so,as to supp th fter _passing throu t repr.ocessi ng
means to thet%iet rséjglz%lg %g’ist?erekégggr gta ion- 'ang‘.c%ﬁgi]nq%&r hhcg?gm?ge SHE"
regener ant mayvcont diom a isulkfase cohta nihg cempouad sehecttedsfir o tites gr oup

consisting of alkali.nmetal hydroxide, .alkali earth__netal hydroxide, |ithium
sulfite  sodf&m st ?Ptseqﬁbﬁg%&asjs?ﬁ%rs&ﬁ R EH LT BATER 1 Fg‘,erﬁa%ng@iyurﬁe
sulfite, irpoacuidetea coppensoihict suppliiivng tikesid fabe, sspdiying

t hi osul f at e, BﬁOt assi um t hi osul fatg,e cal cium thios i

| fate,
thi osul fat e SAE & 54 SEEFE P EhePebh® Fo0IE 9 ABCEIdidy 105 PRE bt 8BefiE 27 S

invention, thereréegehwrthee fPoviddedeainitad ogen wxmde alenovalcefuinpment for
renovi ng nitrogen_ oxi de_gcontaiped in gas,. conprising: .a.humdifying neans
for hum di fyff (%‘ﬁjenaasFﬁgnonhg rﬁ’lgﬁ%gé’ﬁ{%‘i?d@%ﬁ?&%p‘et‘floﬁr}mﬁg]se fSIQque vi ng
the nitrogeab®ddeeaant alageri n e gasirby pads ngrébhengasanthr ougiride

| ow-profile solid absorbent |ayers through 10 FP04-Q OPCT-SG N SH MATSU

CO\ISTRUCTlOI\F@&‘?“?_F&ntanH%p%&ﬂ? M B AEang FBP 4 ?&dﬁcﬁqﬁp e THhs

into the | atpe arecpesiedeat 1 helilvoidprdfly et sokiadmbhsosbemntt i bayans,t .

R PHQ(nykg%égﬁggih%iggﬁgggﬁe%quipment may be provided
with a preprocessing means for turning the nitrogen
oxide contained in the gas into nitrogen dioxide,
dinitrogen trioxide, dinitrogen guadroxide or
dinitrogen guitoxide so as toc supply the gas after
passing through the preprcoccessingmeans tothenitrogen
oxide absorption means.

[0024)] Furthermore, the regenerant may <c¢ontain a
sulfur-containing compound selected from the group
consisting of alkali metal hydroxide, alkali earth
metal hydroxide, lithium sulfite, sodium sulfite,
potassiumsulfite, calciumsulfite, magnesiumsulfite,
iron sulfite, copper sulfite, lithium thiosulfate,
sodium thiosulfate, potassium thiosulfate, calcium
thiosulfate, magnesium thiosulfate and a mixture
thereof.

[0025] According to the present invention, there is further
provided a nitrogen oxide removal equipment for
removing nitrogen oxide contained in gas, comprising:
a humidifying means for humidifying the gas; and a
nitrogen oxide absorption means for removing the
nitrogen oxide contained in the gas by passing the gas

through the low-profile solid absorbent layers through

10



with the nitrogen oxide absorption neans so as to overlap with the solid
absorbent |ayers, and the gas after passing through the hum difying neans

is supplied to the nitrogen oxide absorption equi pnent. L,%)g_q;m‘gg@_ i trogen
oxi de reroval equi pment according to theg ﬁ@@?éui&‘&%%b&ﬁdﬁcBKOVﬂﬁed W th
: en a ' )

a water tank for storing humdifying water regenerant s ‘supplied
onto the solid absorbecn.t the_ regenerant_after. passing throu%h t he
S AHeth

| .
sol i d absor b&nt | 5?& sl$§%>§(%[)lps)??éﬁe?8 & wat'e r?gﬁllg.l 51 78° absot bent

| ayer is forubéd 0k rspttdraEseribbntst tdomtladwt pg caf Caebsena et el ssb r b Eme:

[ | fur- i.nj d I d.f h
O oup. Consi SEPAG O b 15 it Aty BB ¥ Aol 1o S8 11 mot S PHBF de.

lithiumsul fwieh sodieumsuldfddgen qpoidesialbssulftiien catainum so as to

sul fite, magnesi um sul fi.t iron sulfit C e ulfite, Lithiu

Chi osul T at o SYSHM Thh ek i &t B0 TRt a8 EEGHITY bs dFL b7 c A uhpe 92

t hi osul f at e, a fagnepiass t hgoshk-baigch ah e hnimd @il € v ifrhe ieod n sBr ¢ efuiedddt i on
of the Draw |j;lgsé%hOOZ?]. [ Fi g 1] A flowchart for explaini n% a met hod for
removi ng ni t FBgdn  Oxidd BR86PdiH €6 tHeS Brédem™ fheT'SNt {Fig. 2] A

f 1 owchar o 0afe )f orhexpliai nbgerit kex rethekiOva 1r ey paratit regen 0Xidg to

according to_the present jnvention. [[Fig. 3]. hot ogr.aph show ng, an

enmbodi ment o’f'}lg P ¢ PEgEN DRV EE T EABY IS g‘ﬁﬁ?%}'ﬁgﬁpda&’& i Ag"ed het 2present
invention. [Fog stloAisghermiiaiif}isyr akitayr f or weedl ad Nk 8getneraaxany e of
the nitrogen oxi de. renoval equi pnent ccordi to the present invention. 11
FP04- 010PCT- 3BP N SRAMAESU eons F@% ]ég , aggd?r‘?i%in&. 5t @ Xedchenati
illustrationrégrerexphaithia®t e 2nphhasi exagple @iht e idd Dgan a»d slepearoval
equi prent according to the Ig)_rLesednt i nveption. [Fig. 6], A view show ng, an
equi pnent  us AYESF Sredssr supplie to the water "tank. The solid

absorbent layer is formed of solid absorbents
containing a carbon material. The regenerant may
contain a sulfur-containing compound selected fromthe
group consisting of alkali metal hydroxide, alkali
earthmetal hydroxide, lithiumsulfite, sodiumsulfite,
potassiumsulfite, calciumsulfite, magnesiumsulfite,
iron sulfite, copper sulfite, lithium thiosulfate,
sodium thiosulfate, potassium thiosuvlfate, calcium
thiosulfate, magnesium thiosulfate or a mixture

thereof.

Brief Description of the Drawings

[0027] [Fig. 1] A flowchart for explaining a method for
removing nitrogen oxide according to the present
invention.
[Fig. 2) A flowchart of for explaining the method for
removing nitrogen oxide according to the present
invention.
[Fig. 3] A photograph showing an embodiment of a
nitrogen oxide removal egquipment according toc the
present invention.
[Fig. 4] A schematic illustration fcr explaining one
example of the nitrogen oxide removal equipment

according to the present invention.
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an efficiency of absorption of nitrogen oxide and regeneration of a renoval
function according to the present invention. [Fig. 7] A schematic
illustration for explaining one exanple of the nitrogen gxhde,{smvat

equi prent according to the present invenii&irualrkl deontirrAcSEREBLI Crrq.
illustration for explaining another exanple of the nitrogen oxide renoval

equi pnent r o4h t: L nv 9 S¢l I;

illustrati on(E?qéj gﬂm rﬁn%%ﬁéﬁggxaé ep%fflg{%hrea[gétgrnoglefr?’%om B‘gé@érlr%\}a

equi pnent ae@@rtdilﬁg ¢ panpd prdsthe nm\ten:tq';en o¥ Filg. r&¢0b & schewapinent
illustration g e i.tyogen oxide renoval

equi pnent ac](z::g dfﬁgh?on%ﬁetg%e %g)é%i%gn?rno\;n&?fgotr{ 11] A schematic

i Ilustration[fdrg expl aknivige@ sbomuctar enofe cani plosortptierdurtia .mgRisgrrd2] A
view showi ng,a s £ t or 1 t he

pr esent i nven |o§f? %sc‘??%? nﬁ?of%ﬁg}%&g&énc@f N&%e#jgbée[arb %écj%l@gmaﬁlésuppl y
line 2:Nit rogergexxedecbclcojmzaif cmeqemmll BuAiat sapplactome i toodgdre oxi de

absorption e lélep % rﬁ%én%)ﬁ | i ne 6: Regeneranttank 7: Regenerantsupply
line 8: Regen F&nt urn 1ine Cont rol equi pnent 14: N trogen oxide
absorption ecﬁﬁ'ilp_:nen’i ] 1B: Esllc&rexgen iexiidel sensoat BflmAifrosuepppﬁaliménl;Z one

FPO4- 010PCT- SG Nl SHI MA SUt%O\ISTRUCTOO\I Co., . Ltd. 41 2. 43 N|tro%en oxi de
absorption e ? MRt ertohh8&Ton MAbS 4 Bém%uﬁ‘plort HetB&E 51

Ai r exhaust ht:mm:ﬁd;n@z t&egenmrlantastaamtmrwentlon
[Fig. 8] A schematic illustration for explaining
another example of thenitrogen oxide removal equipment
according to the present invention.
[Fig. 9] A schematic illustration for explaining one
example of the nitrogen oxide removal eqguipment
acceording to the present invention,
[Fig. 10] A schematic illustration for explaining one
example of the nitrogen oxide removal equipment
according to the present invention.
[Fig. 11] A schematic illustration for explaining a
structure of an absorption unit.
[Fig. 12] A view showing a second embodiment of the

absorption unit according to the present invention.

Description of the Reference Numerals
[0028] 1: Air supply line
Nitrogen oxide oxidization eguipment
Air supply line
Nitrogen oxide absorption eguipment
Air exhaust line

Regenerant tank

S+ ) T 42 B R GV (N ]

Regenerant supply line

8: Regenerant return line

10: Control equipment

14: Nitrogen oxide absorption equipment
15: Nitrogen oxide sensor

31: Air supply line

12



71, 72: Regenerant supply lines 81, 82: Regenerant return lines 91:
Hum di fyi ng neans 92: Preprocessing neans 93: Pressure feed fan 94:
Ni t rogen oxi de absorption neans 94a: Absorption unit 95: F§8Li(?1cfbt€§9£r§)e

nt
layer 96: Control fan 97: Regenerant tang d8maRegensisaRbicstiPly, | ing. 99:
Val ve 100: Nitrogen oxi de absorption means 101: Main body 102: Spray pipe

104: Water tapk 103: FidJing- r 05; t p Line . Supply
val ve 107: A%gdr bggf st4oslréggﬁﬁgr9ftg%§8:méac§er\eég%sleéfégt%iéo%n S%ﬂlpr}fgg:tsExhaust
val ve 110: Reéét:i filcateorranecftagrohomemise¢ age unit 111: Unit body 112:

I nt ake si de rfa ' t. side surface 114: Side surface 115: Bottom
of rectifier§BI17Sﬁﬁ§éé§§iqﬁ%bﬁewést Pref erred Enbodi ment for Carrying Qut

| nvention [B029] 2Sert erhaushi triogen Oxi de Renpbval Material and Basic 13
FP04- 010PCT- H U QQ}I%T I Co., Ltd. Equipnent Structure The

pr esent inve% i’onl\%%q\n'l %%?eescrllﬁggﬁgﬂdset ail hereunder with reference to

t he acconpanyilng dEaw Rgsyené€irgnt fuapd 2 anemdd owcharts of assistance in
expl ai ni ng basi ¢.structure of .a methaod for. _removing nitrogen oxide

accor di ng togghe ép?ése%;éq%%%rrltainotn. rE&Irutrn%r, 1nes

91: Humidifying means

92: Preprocessing means
93: Pressure feed fan
94: Nitrogen oxide absorption means

94a: Absorption unit

95: BSclid absorbent layer
96: Control fan

97: Regenerant tank

98: Regenerant supply line
99: Valve

100: Nitrogen oxide absorption means
101: Main body

102: Spray pipe

104: Water tank

103: Filling-up layer

105: Water supply line

106: Supply wvalve

107: Absorbentstorage part
108: Gas rectification part

109: Exhaust wvalve

110: Rectification part for lower-stage unit
111: Unit body
112: Intake side surface

113: Outlet side surface
114: Side surface
115: Bottom of rectifier
117: Exhaust port

Most Preferred Embodiment for Carrying Out Invention

[0029] SectionA: NitrogenOxide Removal Material andBasic

13



Fig. 3 is a photograph showing a basic structure of a nitrogen oxide
renoval equi pnment according to the present invention, and Fig. 4 is a
schematic illustration of assistance in explaining the basif_gshpacisdre of

the nitrogen oxide renoval equipnent accerdjnenis® thRsHRFSRL dhventon.
0030 ] First, the nitrogen oxide renoval equi pnent according to the present

i nvention w lé\%@fﬁﬁwi Bed (o .detail . The nitrogen oxide renoval
ihFig 4

equi pnment sho conprises: a supply line 1 for supplying air
col l ected td&hrenpre pettogeh vexi deotther etfonPEo e Actridyed o deletail

oxi di zatlon g DR 25 08 LU EERAGN 06 dle n O ALZALLGN, LA QEBL Fgsan alf
supply line for supplying the air after passing throug he” ni trogen

oxi de oxi di z&tli o®.egaingenzr2 foowatiarogenfoxs dé s absorept naxpdeiipneny 4;

t he nitrogen .oxl .ab i qui fQ or bi i.trogen oxide; and
an air exha&s???ﬁg %Q#gﬁm :1;5% a?gﬁ)%%ﬁghﬁ# g?fsterlb%rgggiqr?gé gﬁ&oru%#gﬁhe

ni trogen oxi dx hdeormdondéqui pirentt e aprementi edvaeént ifc0031] FEwrtthher, the

air exhaust lEij_rllqe].SBS.r]{)QWai nfid ilaigsn Qﬁgwidr‘?@ Eh%rae%Qc"“sté‘rchiJ{eogg@
oxi de sensor. € “nitrogen oxi d% sensor det'ects a nitrogen oxide renbval
function of ehexnhttrrgegem oxiidbe absorptd bneegui pmemit #ctormbhtgolta the

concentratio I.troge i.de contajpned Jd.n purified_air, di rged. from
the air exha srlog?lghté: 51.1@?’—:%?} le?ﬁﬁre?g”?ﬁe rﬂlt?bger? oxT de raenoglép%éfgauiﬁjﬁent
shown in Figillustpraovi ded ot b sss ¥ egemerant nsuppby a iteang colnpr iksd sgca

regenerant tank r.staordn regener an a_regenerant ply line 7 for
suppl yi ng resg%eﬁgng%tr$r%nﬁ t%ger eggﬁcerr% %ht a?ﬁé?get orteﬁneoﬁlg?ro% HlfinenI:
FPO4- 010PCT- 8@ c &k SHINVIATSD CONSTRUEHE et Ca.nvehd.i axi de absor pti on equi pnent

4, and r nt.refurn . line 8 fqQr. returni r nerant .after sSsing
t hr oughei Otcﬁggﬂﬁ{%%te:ﬁ %féledjellé éjt%eprt1 iog{ll%%fiepr?r%%fg‘ 148%;%101%1? ét améf:roorgcglnngxi de
absor pti on edu preatp dets@ it hel negerer ant witldnk &, dssctrhidiederendedrsi tan be

circulated betyeen; the L SISUSrANt LAY 51 20 iNGn Oht" Q48D X1 de APgorption

comprises: a supply line 1 for supplying air collected
to remove nitrogen oxide therefrom to a nitrogen oxide
oxidization equipment 2; the nitrogen oxide
oxidization equipment 2; an air supply line 3 for
supplying the air after passing through the nitrogen
oxide oxidization equipment 2 to a nitrogen oxide
absorption equipment 4; the nitrogen oxide absorption
equipment 4 for absorbing nitrogen oxide; and an air
exhaust line 5 for discharging the air after passing
through the nitrogen oxide absorption egquipment 4 as
purified air.

[0031] Further, the air exhaust line 5 shown in Fig. 4 is
provided therein with a nitrogen oxide sensor. The
nitrogen oxide sensor detects a nitrogen oxide removal
function of the nitrogen oxide absorption equipment
4 tocontrol aconcentrationofnitrogenoxideccntained
in purified air discharged from the air exhaust line
5. Furthermore, the nitrogen oxide removal equipment
shown in Fig. 4 is provided with a regenerant supply
means comprising a regenerant tank 6 for storing
regenerant, a regenerant supply line 7 for supplying

regenerant from the regenerant tank 6 to the nitrogen

14



equi pnent 4 via the regenerant supply line 7 and the regenerant return |ine
8. [0032] Wien the nitrogen oxi de sensor detects nitrogen oxide of a
predeterm ned concentration or a higher concentration, thgih{ogen exide

renoval function of the nitrogen oxide rﬁggqu%%ubmdr?oﬁecg}enei%ed
[ 0033] The structure of the supply line 1 is not particular li'nited so

far as the s n ir. to i fy4 oge xLd |d .0 ment
2. Further, % n%%easgﬁ%;%gtﬁon e%ﬁ{'ém] I n{e I% Pasmgq%l %[e) % vé%%ka (rj}l?‘éi%!:ﬂ
collector f drlrpeee8/ef1©irngetthernnnnlgog@rg@medaratbsaofpmropaawi paenhraludhom

clogglngand equyi fo trollin flo and flown
amount of ai r%geupg:i| g @%n t‘?}eg(r%:ét r%%gﬁ @ ol oxé,\égj gtl oﬁtegw pmerlﬁ gt C.
[ 0034] The nmtlrtogegeoxotieicbaiahszarpdm cemleiqmeptnezl’o%l dozese meogemoki de

cont ai ned |n ir ipto nltro ﬁn dIOX}lge d|n|tr§ en .trrioiiioLg d%nlttro en
quadr oxi de of ST ni t’rg Jendut hit 5% e S TRE S Hapd et FltPoyeR 8XitdE
oxi dation eqttukperr&rdgéme&mt tpaamklcelaalraﬂltmé IanttEdgebubxjchepzr}E:ﬁetr@bjyoan

t f t t t bl
CiT oot vel y GG BIVEGEE L7 ofert i HE o S oW GCONEBnT A1 bR, APHer &t ur e

of the mtrog@rg@nedmrom diezat + AN legue peent 2 |s not necessarily
controll can be left to a te rature pplied viag the air
he 1. (EOGRE] WHER T Ep dbeh 6 o CHbLar 1% DR ot Pne 541 1 55 PGHS 1 ABCbi Bt | on
of nitrogen od dea ansruses: ¢ rhliined up cdrayehs fof fee byoti | 14 nghdesti@kners

wth solid absorbents 4a for bsorbln |tr oxide. The_ filljng-u
layer 1111 ed T RODHe SbkOd ababt Beht 8OBEN (SXhaE pEMItRE of PTG IRTeAr but

a layer havi rgh& ﬁﬁtEEﬂﬂe@lﬁﬁg&eSQerNbSHlW@h@@&TRUﬁil Q&g@nerlattfbd
ot of or a0y GRbQ S POUSBE I R Gl & T SHHepYel Ao & ot BRGT BB T Ot o
crushed part ildmsten E@rﬂ”&d pardhelesmbaya A @pgilanetier tooft heevekalogen
mllimeters 10 sgyeral «(ou MBLeL§uhon Rt s o' SR 1N DY, 3 PONSYETR.
structure fr&MtHhe quip ’ Yo
the supply line 1 is egquipped with a dust collector
for preventing thenitrogen oxide absorption equipment
4 from clogging and an equipment for controlling a
flowing rate and a flowing amount of air supplied to
the nitrogen oxide oxidization equipment 2 etc.

[0034] The nitrogen oxide oxidization equipment 2 oxidizes
nitrogen oxide contained in air into nitrogen dioxide,
dinitrogen trioxide, dinitrogen quadroxide or
dinitrogenqgquintoxide. The shapecfthenitrogenoxide
oxidation equipment 2 is not particularly limited, but
is preferably anequipment forcarryingout oxidization
by ozone generation capable of effectively oxidizing
nitrogen oxide of a low concentration. A temperature
of the nitrogen oxide oxidization equipment 2 is not
necessarilycontrolled, andcanbe left toatemperature
supplied via the air supply line 1.

{0035] The nitrogen oxide absorption equipment 4 is for
abscorption of nitrogen oxide, and uses filling-up
layers formed by filling containers with solid
abscrbents 4a for absorbing nitrogen oxide. The
filling-up layer filled with the solid absorbents 4a

is not particularly limited, but a layer having a
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vi ewpoi nt of suppressing a pressure |oss. Furthernore, the solid absorbents
4a preferably has a | arge specific surface area fromthe viewpoi nt of
efficient absorption of nitrogen oxide of a | ow concentrati,Qng FiH-tber,

the solid absorbents 4a used in the nitrogegyAxide ARSQLBLEGN LJui paent 4
may be one type, but two or nore types of the solid absorbents 4a may be

m xed i n use i fi |.e ials i i SOQl.i
absor bent s 43%%@?%3&% %%?%%nl ersrac?%rgg%%lnﬁgaﬁgﬁgé%%ﬁ%g%mpgﬂ e‘ﬂl.td%paeci fic
exanpl es of fleev carkearswnterliads ilgsabteflearabhyi ncdaide coconut husk active

char coa r 9@l e of _pi cqal d P r fibers,
charcoa:[f)ofﬁferene, gg)gldl%arag%oéngggﬁg)% u%%s g?c%f)%f)gﬁ:\i I?Jg%eg%?gg 0 §t he
i nor gani ¢ nateruahsdusablte c hesed n fiowchadep acttiivel kit @vdlray 2 @l ametas r

zeolite, siliga, nesi a i [ An exanple of a_particularly
preferable rrgtfgr fsaelrw% g?hemgo |Jdmég%srgsr bécncfs Aa 758 cgrebotnl%gfceﬁ{gl Havi ng
a |large spepiditisirdfaceraréagueh dsaayacilve shancdalre] 0634m Furtider, a
structure of _a cont ai ner filled with the solid absorbents _4a iﬁ not

parti cul arl y Y 84 "o far “PRL § hd *85heE RAR SSHertC T Baka§e bF P& Hnr
resist a sokink prdssdrab § vamdrhes sbh ipdr absardiehysh4a and agki gped i fressure

of a regenerant ﬁéed in _cleani ng and, re enegcat%r%%he.sol i d absorbhents 4a.
Furt her mor e, © % WACEr T AF %of TPeT BENY APHETC 11120 Sif T h A 5815 3° TRisd Bent s
4a is neithepfpatitewdshyolkiidé edf andlospensittenexeapliesn of rhetmdesial s

usabl e herein_ inclyde,soft steel, stainless steel, FRP,,and PCV etc. [0038]
Further, |ik&ENSeSRittrDgaR S RERES df 2atitn® edui Eﬁﬁntﬁﬁf:ré"%%?rpgﬁ‘dt%%e of
t he nitrogenatd deptl dPR4 Q10RERISQ i Bl SIS {GEBISTRUGH O Co x ndd e
absorption equipnent .4 is neiiher necessari/l controll ed,, and can be left
fo a {emper atdF SUBSI FOF 1 bt Bna H ToBABHY 47 HBas. o THESH EFoGeF oxi de
removal  equspnedi fshoex dnip Fe@. o4, ma thaini dilty cafn at i tsupphipedhevisa tihe ai r
supply L ine olsopreteranly; nob dees Lhan o A0%. 29 PLeleran! ¥ongl Joes
material. Specific examples of the carbon materials
usable herein include coconut husk active charcoal,
charcoal made of pitch, charcocal made of PAN, carbon
fibers, charcoal, fullerene, and carbon nano-tubes etc.,
Specific examples of the incrganic materials usable
herein include active white clay, alumina, zeolite,
silica, magnesia and titania. An example of a
particularly preferable material of the solid
absorbents 4a is a carbon material having a large
specific surface area such as an active charcoal.
[0037] Further, a structure of a container filled with the
solid absorbents 4a is not particularly limited so far
as the same can prevent leakage of air and resist a
sclidpressure fromthe solid absorbents 4a anda liquid
pressure of a regenerant wused 1in c¢leaning and
regenerating the solid absorbents 4a. Furthermore,
a material of the container filled with the solid
absorbents 4a is neither particularly limited, and
specific examples of the materials usable herein
include soft steel, stainless steel, FRP, and PCV etc.
[0038] Further, like the nitrogen oxide oxidization

equipment 2, a temperature of the nitrogen oxide
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not less than 80%in order to effectively absorb nitrogen oxide. A humdity
of air supplied to the nitrogen oxide absorption equi pnent 4 maybe
controlled wusing any nmethod or equi pnent, for exanple, am@og_agégﬂqiafor

raising a hunidity by spraying water in aigrsgiearsyMBYnPIRBYIbRRIY,  USES,
[0039] Furthernore, in the nitrogen oxide renoval equipnent shown in Fig.

4, a control j tod i € ontgol : .th amdity f f j
absorption ofaqf#{)? eno oXi 3%*&%“%?3%‘? a4spa%|sal e?glti?ho Eai rnc%%%;%ISi%?di%/g t he
ni trogen oxicdEenabsdrigdenasquigarerte 4l¢§t1t 060 tegRed 2 t0o0ehs bpp Ivbe d

preferably 3’vi0é£)ghté)a!t(}osu. gﬁlpl]lngl'ﬁe SPRk ikd ¢ Beitteroﬁ%ntg'gi@-é re jed to

the nitrogen oxi de absorpt equipnent 4 is determned in accordance with
a concentratiohlipfmarit rpgewroxidd tont A nedhiumi@detai ©f taol bespempdviedd a
type of the | i sQr: . SLZ i Ld jon
equi pnent 4 3’%& d%ﬁg ?il%ggl?%éggd?tll%%,§a9%y%2%o€é%%gq§gnr%{él Eee%%isgcrrrkg%\}t] 9
is not partidfl%aripotremredesmlbay astt hessatbagan 0 comast rarspatiadb Lyat e

of air supplid tq.doe niLaoeh,0xife APsarptian gguiRient 4., [ 99401, ghe
renoval function of e nitrogen oxide absorption ~equi pient i S graduoal ly
det eri or at ed rdist t hgesol ¢d i debsor Berttismdd ireach fabsdrpts wpp bieakt hiooughe by

ni trogen oxi de. the ni.t I val __equi nt own_in Fig. .4
however, the%ﬁil%%g éerrlh Sgild{eg%(;tgssgiggl%‘o#ﬁre%%?%)ﬁ%lr?ﬁjuaair%aye%%nce?% &d lblged
removi ng ni tuogeg axydes fhom thee galiipdnabsor bemt sxdap Whj cdnavee tleadhed

absor ption breakt hrou b i_n regener ... An agqueous. sol vent
cont ai ni ng afgoarsi Eagﬁg‘g}%n%eHglPlgd%ng%Sf nsgggéﬁlsjtna c%gilése Tised g e ©
regenerant. IaFPb4- GhOPCILSGE Ne8Hd MATSU CONSTRUCTI ON Co., Ltd. [ 0041] The

basic s | e herein.is t rticularl limted, .but specifjc
oxanpl of Cuhad Sor YRR RO LR e B nP R AT Y ol ERmSEap cphpdRRfet
hydr oxi de, alskedwn etk g cat benavertandl & galiipreant P net als echitlbonate.ro Al kal |

et al_nydroxiyge. Rl el 85D eudrox des Wl s b3 89 PRY9E R Cue
so that a spatial rate of air supplied to the nitrogen
oxide absorption equipment 4 is 1,000 to 200,000 h™%,
ﬁorepreferablyB,OOOtolO0,000h'H The spatial rate
of the air supplied to the nitrogen oxide absorption
equipment 4 1s determined 1n accordance with a
concentration of nitrogen oxide contained in the air
to be removed, a type of the solid absorbents 4a, a
size of the nitrogen oxide absorption equipment 4 and
the like. 1In addition, a type of the control equipment
9 is not particularly limited so far as the same can
control a spatial rate of air supplied to the nitrogen
oxide absorption equipment 4.

[004¢C] The removal functionof thenitrogen oxide absorption
equipment 4 is gradually deteriorated as the solid
absorbents 4a reach absorption breakthrough by
nitrogen oxide. In the nitrogen oxide removal
equipment shown in Fig. 4 however, the nitrogen oxide
absorption equipment 4 is regenerated by removing
nitrogen oxide from the solid akbscorbents 4a, which have
reached abscrption breakthrough, by using a regenerant.
An aqueous solvent containing a basic substance cr a

reducing substance 1is used as the regenerant.
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preferably used fromthe viewoint of effective renoval of nitrogen oxide
absorbed by the solid absorbents. [0042] Specific exanples of alkali netal
hydr oxi de include |ithium hydroxide, sodium hydroxide and.potassidm

hydr oxi de. Specific exanples of alkali netalyredBoRatEHbeMde cal gfum
hydr oxi de, sodi um hydroxi de and potassi um hydroxi de. Spgci Hﬁg eoxérrp? es of

al kal i I 0, i l,ci r i
car bonal & § bba3] B Ther Bp R Al s B M PR S TRS (T OPE Y
limted, but ldpetcteids éxdnpiresctilfdresfxamplyde e fetd isatlindehbddad Iate
salt, hydride, r te I e it Lt I :
preferably uggﬁ?o}?r?'?ﬁg%}%%g%p%?% %? érigg)ég]t fngﬁﬁr%%%n#%igggieﬁggii Ziklan b
nitrogen gaseatad roonbverpe: attur@. J10044]1 Specitfi cmexandl esa boswdtfe t e
salts includg-lj1hi I £1.1.€, Lu fLte, Ssi l.fite, .calcium
sulfite, rrag%é’s%%?n&su F?#efl&'?jﬁ:oon;ggfefﬁZa%a]ﬁéﬁgo%ggf&% gﬁ?%.ldﬁfegi ]i%ﬁ
exanpl es of tils osal f atte sagfly-basliede dubkitam ¢hi, osul § at pa rsodeuharly

t hi osul f at e, 0 [ i 0 .. cal.ci um thi osg fate and__nmagnesiu
i osul  at o, PERPF A DL AR 1 i SHANBEAA T3 5B S RER I he and
al umi num | it bifumihydgete. oSpets f ab sexdrmpted yoft akdahyded ancd pdbents.
formal d d rg%acet al deh de.luée004 ] ‘E rther, wh a .reduci ng.suast nce is
used as (B0 FR0HRRARL LY N PG e Of - UhEk PAgoRE e R ARE et LB bhGrats
subj ected toldithbgen syhbstdstiiegn sediprevenidaoxediei non duhssd aaee fuem
deterioration b oxygen or the |ike. Furthergre, mf'e:n ttﬂ itro%er]C fxi de
absorption eg‘lﬁ%ﬂ%ﬁtl is reg®rerated, tHERsitR 18 'FpPo3- §>f&>k:| gta
NI SH MATSU CadSTHRUEEIEENiGEa: 1 ulikede adfe 1@k ¢ d@egen @%i, de calisof (i ¥ @B oggud §rent
is also prefercgblq\; subj.ect%c(i 0 ni.trogen 'substi.tution iﬂ addition to the
i nsi de of t h&Fedsher AAt Yadk .ro[xdﬁil%] THE Seybhér 62 Tah®Be dsad t or a
plurality of edrntesmeyiei g riirepared itraki ngld Nt @lednahdesationaae tape and
an anount of nitrogen oxide.in aLr to be supplied

magnesium carbondte.

[0043] Further, the reducing substance is not particularly
limited, but specific examples thereof include sulfite
salt, thiosalfate salt, hydride, hydrogen sulfate and
aldehyde, and sulfite salt is preferably used from the
viewpoint of reduction of nitrogen oxide into nitrogen
gas at a room temperature.

[0044] Specific examples of sulfite salts include lithium
sulfite, sodium sulfite, potassium sulfite, calcium
sulfite, magnesium sulfite, iron sulfite and copper
sulfite. Specific examples of thiosulfate salts
include lithium thiosulfate, socdium thiosulfate,
potassium thiosulfate, calcium thiosulfate and
magnesium thiosulfate. Specific examples of hydrades
include boron sodium hydride and aluminum 1ithium
hydride. Specific examples of aldehydes include
formaldehyde and acetocaldehyde.

[0045] Further, when a reducing substance is used as a
regenerant, the inside of the regenerant tank 1is
preferably subjected to nitrogen substitution to
prevent a reducing substance from deterioration by
oxygen or the like. Furthermore, when the nitrogen

oxide absorptionequipment 4 is regenerated, the inside

18



to the nitrogen oxi de absorption equipnment 4 and a concentration of the

regenerant. [0047] Next, a nethod for renoving nitrogen oxide contained in

air by using the above nitrogen oxide renoval equipment wdld —%?0ﬁﬁ§%b‘bed
€

in detail. [0048] Air containing nitrogen @xicgatsd @gNgﬁ{@ﬁ +g et hod
described below is not particularly limted and specific exarrpl es ther eof

ncl ude air oot psids Lo Ao hunnel agl aptendse ap,undaranaped pas ki ng, geea.

or nearby an urban trun Ich contains theréi'n rogen
havi ng a congent f atriagnl pf sob e eethah of ew1pqo1n®gealu5|smgoatprtobieqn Funt her,

the humdity foptai g e i y | gss than
60% nore preq;e?ggfly O?BI (iﬂsgtﬁ St38c8§/o glgox%ﬁgrrr%er(gég g}%mr:ert%o%\%a ng pnent
amundlm@&%ﬁﬂhéqﬂesegﬁnen&emuaﬁmchﬁtusgénenﬂéyornsuﬂl@daﬂntwtuﬁnm
of a road, | / r | ter .0

near by or adjacagﬁg%? 3ﬁ g%%? top Jis{g I'L'lgkke Ag e po?1 rgl

thereinto. [ @049¢ almd(arrdemdmte:nfbmatmd)geglecmxmﬂajenfammt@@easuppcbnem ni ng
such nltrogen oxtg% contal t he %_trogen oxide is flrst

supplied to tHe Al trog%ﬁroxgl' e O8<X| kl’so%r Lﬁ%ﬂeﬁtql‘blmngq%e alarn%uﬁply
line 1 as stmaymoentFnagtlbr(Sbi amrbthelgetrh@ranttrogen oxi de |n the air is
turned |@ L @ g%n dIOXI génltro en, trlox% dlnltrg g%?drOX|de or
i r ot i D8 e =88y PG ik TPy L e bF F SHbhha8 B8 oBEN t he
ni trogen oxi den oxiidi zaty on seiquy prEné %bs\resupmltlleﬂgéﬁ tdaglmetrﬁz@errb@aude
absor ption equi ppent the aiy supply Lline 34 and then the nitrogen
oxi de i n the 4 ‘FlPE‘eaIbtsoP’Bgul ang 98&%%&?18 ‘Falfg FPO4- 0102CT- SG
NI SHI MAT80 LONSARUCH ENc €d.n 1 hydn inegegenated dy tendd ngehbe g th pgeneoxi de
absorbed by the salid absorbents .4a, .thereby repovi ctlvel th
ni trogen oxi Hbe‘é}&ﬂga?ﬁéd:lfhgfeﬁggﬁllrow[10°0§1ﬂtIﬁﬁﬁﬁdlcﬁrﬁg%rﬁlyn tlﬁbl?r%%é IEigand
the equi prents gt i frienowk agipli ¢ § ogar rexd feiaedaidengitro dhElpraseftin a
i nvention, the nltrog%n oXi dg absorrpél on equi pnent 4
unnel aroa an underground parking area, or nearby
an urban trunk road, which contains therein nitrogen
oxide having a concentration of not more than few ppm
causing a problem. Further, the humidity of air
containing nitrogen oxide is preferably not less than
60%, more preferably not less than 80%. Furthermore,
the removal equipment according to the present
invention can be generally installed in a tunnel of
a road, acanal/anunderpath, ashelter of a road, nearby
a road, nearby or adjacent to a bus stop or the like
to take polluted air thereinto.

[0049] In order to remove nitrogen oxide from the air
containing such nitrogen oxide, the air containing the
nitrogen oxide is first supplied to the nitrogen oxide
oxidization egquipment 2 via the air supply line 1 as
shown in Fig. 1 (S1) and then the nitrogen oxide in
the air is turned into nitrogen diocoxide, dinitrogen
trioxide, dinitrogen quadroxide or dinitrogen
gquitoxide (S2). Subsequently, the air after passing
through the nitrogen oxide oxidization equipment 2 is
supplied to the nitrogen oxide absorption equipment
4 via the air supply line 3 (S3) and then the nitrogen

oxide in the air is absorbed and removed by the solid
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may be regenerated when nitrogen oxide of a predeterm ned concentration or
hi gher is detected by the nitrogen oxide sensor as described in the
af orementi oned exanple, but may also be regenerated at prggetgrgined,

intervals. For exanple, when the method gndyhe £OAYLREBN-TEOk &gem)\&gg

nitrogen oxide according to the present invention are continuously applied

for a |long p(}re(ggn%f gtgﬂa aﬁ |trolgr%1 g)ﬁledenlE{bsoreort1 Qn .e ui Qgesntrl??ggy be

regener at ed at nce I'n ‘one“day, once i one week® of “rhe
t aki ng |ntobqonsrtdlm at B@riidile eadmuebemttsrrai%enarweer[e@@%] rlélrrgav;Bnigs a

vi ew show ng r.uct of nitrogen OXI de rermv I .e( u haV| ng
basi ¢ struct u?fefé %\Nn\}J M Iffihe Iiljé 2 e% S o % Pt \L}iheﬁel h alr

cont ai nifg 5 { rdgenad)dlid:eibavl mglanh@djmleth@bdlmdl tt}hel sql‘u:rpﬂnelrm rbduced
into the ni troegrgn oxi de O.XI d| zation UI prent 2 .to oxjdi z? t he_ni tro}ggn
oxi de and, PYtE 1y 1 nt 89t et é’rxrle € enboicteht 290zbie FEE gBAGHERA by
el ectric di sahavgetczamedthye azpptlrogrelmmxbﬁeaamsghrpelltcageeaml@mhélect 4dust
and oxi di ze the rogenoxi de. eé eaf er, the gas is int rQ ced t he

t
ni trogen oxi H‘@‘%bsl(?reptl o EuFp A ni fridgeRIedXi d8xlls Te d 4and

then purifiegreédeite exhaest aobntehttraatlwna dher Bgheaxhiagisdetienec &d bR
addition, th nitrqogen oxi de absorption equipnent 4 is rprow ded theﬁei n

with the regémtt anP kI8 t K&t EGenddhtCLsufpl y 1FRETAPEAe Fdyenelnt

return line &ﬁﬁlﬂeh@qtlbkﬁad aékan@n shopm)t Wha gh aareo apeorraglahedated
integrally in a cabinet. 8 Further, in the nethod and the e w'g)rrent

for renoving?@hiPF %t8%| cd"rrﬂ?ﬂﬁvtaol?he B eRttAMRERYi ohl e

FPO4- 010PCT- S@thbaHlaW%@OélgTﬂL&IéQﬂ G r Lbdloxpixugahllttyr@@ewto%pae
ni trogen oxide absorption ﬂ i pments nmay be provided. Fi 51s a schematic

i || ustrationaSHoW Ag bhet &x eP & SEMF t llélg}’eﬁ"PBde’e are L BRHPIRhY
provided W t dywieid erQﬁnaOKbﬁ% psDs Bt beN tague preRks n ilir ageird ica gkhe

N Erogen ol g e eI R " M ¢ Fe9r ydnet D88 ™ e a cycle
of once in one day, once in one week or the like taking
into consideration the easiness of maintenance.

[0055] Fig. 3 is a view showing a structure of a nitrogen
oxide removal equipment having a basic structure shown
in Fig. 4. Fig. 3 shows the structure, wherein air
containing nitrogen oxide having an adjusted humidity
is first introduced intothenitrogenoxide oxidization
equipment 2 to oxidize the nitrogen oxide and,
specifically in a preferred embodiment, oczone 1is
generated by electric discharge caused by application
of a high voltage to collect dust and oxidize the
nitrogenoxide. Thereafter, thegasisintroducedinto
thenitrogen oxide absorption equipment 4, thenitrogen
oxlde is removed, and then purified air is exhausted
into air via the air exhaust line 5. In additicn, the
nitrogen o¢xide absorption egquipment 4 1is provided
therein with the regenerant tank 6, the regenerant
supply line 7, the regenerant return line 8 and the
like (all not shown) which are accommodated integrally
in a cabinet.

[0056] Further, in the method and the equipment for removing

nitrogen oxide according to the present invention, a
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as that shown in Fig. 4 except for the nitrogen oxide absorption equipnents
41, 43 and the periphery thereof. Therefore, portions other than the

nitrogen oxi de absorption equipnments 41, 43 and the peri Q%QYEEMT@%E are

omtted in Fig. 5. [0057] A nitrogen oxidgiigfmval SSWRMRRLqS thq Fi g.
5 is provided with an area A for renoving nitrogen oxide and areas B and C

for regenerat| i.f.rog oxi_de. absgorpt.i i pnen Air_.i I]ed
froman air E’sl{}g’b?%qﬁ%%e (g? t)éegcshi t‘?ggeﬁloé;ﬁ%gggbsg%;p fjgn eaqﬂﬁlggﬁéﬁl&ﬁ?)
di sposed in e apaarA $omaenbei nyr avtikdegen oXiide. Bn ssich asobhemertic

supported by . rt r There t he ai f.te sing through
the nitrogen lqoglygggfbtsg?g?lggnoﬁhﬂfjp%glnet a%l%g:;n? lcf?s%ﬁa%ggé tfff’%gn%gln o%ég
exhaust | i ner®moFadt hegqu ipnegengrant 1ide duppltiredt wior ami a rrcegeneant d &ank

61 to a nitrqgen i.de_absorption _equi pnment 41 ..nterconnected and
i nt egrated wgas?gétln?r?r oeg%‘%lgxi djet%bso?gpi o%&gdtr}‘ilp?r%ht 9 ebyn%iﬁrogen
i nt er connect icon dentremddali &qu i pgerer anh csupply [Hine. 3B1l,isantlhehesame

regener ant after_.passi t hrough.the , nitrogen _oxi de absorption_equippgent 41
is returned £6 ‘ikﬁ%grgg‘gﬂ?%dntgﬁﬁﬁf \ﬁ’écﬁg?egecﬁrtglﬁ? Péﬁﬁ‘ﬁg?inng’x@lc.ie

[ 0058] Furt hatysahptt itdre e £ pgem toxidde, dlisanpt thr pquiipieaty dlBeirzof .
regener at ed, .t he ni.trogen_oxi de absorption ui pnment 43, noves in the
direction i na‘iﬂ"cea]f%éotﬁpg'anpoaw&‘ﬁ/nbs aﬁgtrkﬁ Ep&g}}iﬂ“i H:Eff‘eﬁe T ©R98 Fbr °Fen®$i ng
nitrogen oxiatssoapdiat ddpeiparentsnel, the ahropgenp exiigeh e aRsohpir Onf

equi pnment 41 is disposed.in the areag A for renoving nitrogen oxide. In

addi tion, in2E%.°81%HRd A% rl'gjggn (ajr&'i de absorption equi prent 43 di sposed in
the area0G7p Bndireredary datitdsl kemesyanderppt paentteds B wWiP04nOFGRET- SG
NI SHI MATSU TRUCTI ON Ca . Lﬁd. l;g/ a nuneral 42. Further, a regenerant is
supplied front§ PEGENSFANAY T BAKEBA T622 i 2 F JyeOdRi e HsbPFS bR * 1 de

equi prent 42avidd &ree@en®r anld SUppby lidgerdrandnighes fegeneyant cafiee

passi ng through the nitrogen oxide absorptipn equi nt 42 is returned to
the regenerafi®SQERE 1 v élualfr”@@é’r’fe'ranﬁllreth%sﬂﬁﬁﬁggfd £rlon | SRUIEE

supply line 31 toanitrogen oxide absorption equipment
43 disposed in the area A for removing nitrogen oxide
in such a manner supported by a support member 45.
Thereafter, the air after passing through the nitrogen
oxide absorption equipment 43 is discharged from an
alr exhaust line 51. Further, a regenerant is supplied
fromaregenerant tank 61 toanitrogenoxide absorption
equipment 41 interconnected and integrated with the
nitrogen oxide absorption equipment 43 by an
interconnection member 44 via a regenerant supply line
71, and the regenerant after passing through the
nitrogen oxide absorption equipment 41 is returned to
the regenrant tank 61 via a regenerant return line 81,
[0058] Further, whenthenitrogenoxide absorptionequipment
43 1s regenerated, the nitrogen oxide absorptiocn
equipment 43 moves in the direction indicated by an
arrcw Dand disposed in the area C for removing nitrcgen
oxide, and, at the same time, the nitrogen oxide
absorption equipment 41 is disposed in the area A for
removing nitrogen oxide. In addition, in Fig. 5, the
nitrogen oxide absorpticn equipment 43 disposed in the

area C 1s indicated by dotted lines and represented
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[ 0059] When nitrogen oxide is renoved using a nitrogen oxide renoval
equi pnent shown in Fig. 5 the nitrogen oxide absorption equipnment 41 is
regenerated while the nitrogen oxi de absorption equi pnentFP%:j_bfqgcq.rlggi ng

ni trogen oxide. [0060] When a plurality of;8i£Q9§N: .ﬁ%cff‘? TRt on 4
equi pments are thus provided, while at |east one of the nitrogen’oxlde

absor ption egui pent s ei}s eq&vi ng nitt rogen _oxi de, other ni.trogen axi dg
absorption (i/ui pmarllltné tan pe 'regeHér eﬁee 58 &L I8 ST Farddou N]"p car y out

t he renoval dfromta ogeyeoxirde andriihé?2 tegemertat bgrrob tihke kil § ogert ioxnh de
absorption equipnments_ tp,mke it _possible of continuaus an efficient
removal of ni°t %g@ﬁ'e&tr d£2 Y?‘laaadirteigo%r?erﬁ@&ense‘f%ﬁtlysgplpﬂ]? ?réanéntcg tﬁée
install ed inrtehgenasamnwherfe c¢r ppasalidy oh o dghgem oxhde rapsenpbixan e

equi pnents ar rovided may be two_or . npre_as sho in the exanple of Fig.
5 or one. Fura%%?],:p§lp?%r% Pﬁ?mﬁtn??rbaeﬁegﬂ%gﬁbg& ﬁheoﬁee%%ﬁﬁﬁ&ﬂg nay
be interconnenikdeds whawa iredbecaxanpl e xfufFhg.1 Snér s a1y not be

interco ,..or each nitrogen. qoxi de absorption, equi pnent may be novabl e
bot ween (B0 38 BaTEEBrs S 0 B £ R 60LR BERad Shdt S re g Fof oPayeRerHtFng

ni trogen oxi gembsanpeian sRnBH owh0081F ikjr therfmeen iwhedgkhe ol tdegen
oxi de absorpti on ggu,i pnment 4 is conpact, solid absorbents mag1 be made
[

: , a
det achabl e | R PPEPHP R aBELBTEI thall nit§ ogehI oG R 88N BB Iriefrovidte f rom

the solid absarbesysbyori det Hpd Hpt Meeyr séqd itdiee det ached scasshble 0§ the
solid absorbents into a regenerant. Further, by filling the detachable
cassette witRithecg6n ©AbSSbents, the 23 FP04- 010PCT-SG N SHI MATSU

CONSTRUEHI0@N 0. whkhd. asobid rabspt bents Cﬁﬂt%c{@ﬁ' agad asidys whenr there is
a necessity of replacing the saolid absorbents. 10062] Furthernore, as
descri bed i nStHel BBGFE eXAKS &M afr PLont defing’ Rilttrtogeh éfidoeti 87y ¥ rabl y

supplied to tthe M tHeAA 0Xkde ARIOL Bk £#9UE BB Ménafd &rs PAsSRbRG ng
t hrough the nitrogen oxide oxidization equi pment” 2.

nitrdgen oxide, other nitrogen oxide absorption
equipments can be regenerated so as to simultaneously
carry out the removal of nitrogen oxide and the
regeneration of the nitrogen oxide absorption
equipments to make 1t poessible of continuocus and
efficient removal of nitrogen oxide. In addition,
regenerant supply means to be installed in the case
where a plurality of nitrogen oxide absorption
egquipments are provided may be two or more as shown
in the example of Fig. 5 or one. Further, a plurality
of nitrogen oxide absorption equipments may be
interconnected as'shown in the example of Fig. 5 or
may not be interconnected, or each nitrogen oxide
absorption equipment may be movable between an area
forremovingnitrogenoxideandanarea for regenerating

a nitrogen oxide absorption eguipment.
[0061] Furthermore, when the nitrogen oxide absorption
equipment 4 is compact, solid azbscrbents may be made
a detachable low-profile cassette so that nitrogen
oxide can be removed from the solid absorbents by a
method of immersing the detached cassette ¢cf the sclid
absorbents into a regenerant. Further, by filling the
detachable cassette with the solid absorkents, the
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However, when there is no problem even though nitrogen oxide contained in
air is renoved at a low rate or when nitrogen oxide contained in air is

formed of one or nore gases selected fromthe group consiﬁ;d 19 8ECT_rEGtrogen
di oxi de, dinitrogen trioxide, dinitrogen ﬂgﬁ?W@%SQQQR ﬂlci:rég N rd
ected ]

qui ntoxide, the air supply line 1 may be conn Ifectory to t‘he-air
ble o t he aij cont ai ni.t rogen

supply line 3 to jmake it, possi bl supplyin in

oxide to the %?i?&;é“ﬁ’%?ﬁﬁ@nta%s%?ﬁtEgnrg %ﬁgﬁt ef%iﬁoﬂ e\f?atq'l‘?\geniltsr ogen

8Xi de oxidi Zaathglfceﬁﬂslipljierﬁf 2re|1:01)<‘5t]§]i.|ni@ st g isdeﬂ]cciemb@G]?@terSﬂ@\l\ﬂ i ][1 Fig.
was c t to carry out the fol]ow . ng test r confirmatjon of

ef fici eﬁcﬁ@éggf ?‘tuH%t]&B§ ?Onaanger's&g%h}%iegt an% eeﬁg)o‘éﬁc‘?)?‘d’i%i?o Bhé

present invenddnBail0064] nlinc tbgelreséxidecond r phr el pEINE dQpwAS] siged ot 0

control a nitrogen oxi de absorption equipnent 14 obtai ned b filling 1 m
(0.43 g) of Sobtd AbEHARIMES TiRE F OESEOHAT © FGLRACR F b A 66455 1 1

(manuf act ur edt y oNagal ah eTesiOteo g dCo x ) didNt®x addlAs61 eentadngb @y ng .an
i nner dianeter of 16 nmm theret%y flowng the air containing 1 ppm of
ni trogen di oXtYECIE Ty (HHPBr BLGTE 35 IBTPHIIP ASAURVAR y- D BP ZTobdkatogen

spatial rate ©ofide 8htailnk® 4n 800 hrd.remdded LAMAValo W L 8f o Rid K aGEN
oxi de was obtajned from the concentration of nitrogen oxide detected by a

ni trogen oxi det BERSHR N 18X {B6SP SibkBEdent? ya 14f tlet 82 e omft IRN¢ i RE at

which the reoyal gakeof spitsegen oxirday beqadre oY pSobbd s aPsohbents in
t he nitrogen oxide absorﬁl on equi pnent 14 was immersed in 10 mM of a
regenerant (dgbes@SCRoldkPEA ot AR AGLPBOR sobiomisUesi t@) nfigrrggen

mnutes 24 FRO42QLHRCTSCnM SH MAESY SINSIRYGH i G, 486 atigolrsﬁ%?p%ate

the solid absorbents. Thereafter, air “flowng was restarted,
absor bents wekrkner dgeteyab&d §aNNRE Safe didimer 0y | hiot d abdde Stupe 1at

each 32 h (fournki mgs ¢ H tn?éﬁla)1,i€nd%%%irk?1@Va$f r@&ﬁquy{'ﬁ%;r 0ggR oxide was

obtained in the sanme nmanner as in the above step. As a resuft, it was found

t hat containing nitrogen oxide to the nitrogen oxide
absorption eguipment 4 without via the nitrogen oxide
oxidization equipment 2.

[0063] Asimplifiedegquipment showninFig. 6was constructed
to carry out the following test for confirmation of
efficiencies of the absorption and regeneration steps
according to the present invention.

[0064] Inthe test, acontrol equipment 10 was used tocontrol
a nitrogen oxide absorption equipment 14 obtained by
fillinglml (0.43 g) of solid absorbents made of coconut
husk active charcoal (manufactured by Nacalai Tesgue,
Inc.) into a glass container having an inner diameter
of 16 mm, thereby flowing the air containing 1 ppm of
nitrogen dioxide at a temperature of 25°C and a humidity
of 100% at a spatial rate cf 4,800 h™! to 4,800 h™t,
and a removal rate of nitrogen oxide was obtained from
the concentration of nitrcgen oxide detected by a
nitrogen oxide sensor 15.

[0065] Subsequently, after 32 h from the time at which the
removal rate o¢f nitrogen o¢xide became 70%, solid
absorbents in the nitrogen oxide absorption equipment
14 was immersed in 10 ml of a regenerant (aqueous

solutioncontainingl% of scdiumsulfite) for 30minutes
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excel | ent absorption and regeneration properties could be obtained by the
above-descri bed absorption and regeneration steps according to the present
invention. [0066] Further, as described in the above examplg,_th& REgsent

invention can be preferably applied to thg;k80a! Qs 5&59&@%OQX|%E01
contained in air. However, in the present invention, the gas from which

nitrogen oxide |s renoved is,not rticularly Limted,to air |%006747.

Section B: Batg)I c]4 ﬁpﬁrﬁaan s Pl?ctsuofglgnag :%?%enﬁesnbva? I@gt%%(fjt irg. *fs a

schemati c dr fliowiskowi Rg sa strract dreecd ) nclamedd n tbhe dvlsea tsd r uctaur es

according to .t i.nvention, ni trogen axi dﬁP{ee val e uiBrrent
r

h resen of a
w th envi ronrﬁeerﬁe(?’illr1 srtaatbei%ii f‘)? of ' Vari®dls mSP&peeﬁF'g's 1ot RV Exide”
[ 0068] A nit mdgewna oki de riendval u equiiprent ishdwnt &0 )Fi gand7 t¢odpresesta a
hum di fyi ng neans 91 for hum difyi air taken inta t renoval _equi pnent;
a prepr ocessirr‘?gten%%n%léfof%‘?no?%alg% g $itT %éﬁeoiildéq?b%tsa?ﬂgdmﬁ Il%é air
after passing4 hmughet b dwkr gty .ng Aansr8kula, nikr egen Hxudel absotption
means 94 for abso%gi ngEI itro&gn oxi de, contained i.n the air after pani ng
t hrough the Prepr 8&‘ﬁ8’sr%% 1 ofh8P&hT §9F 7 B St PREdRe F i %3 cRot 4
col l ecting amc takitngimed B0 the Jeavwvaldeguirpmnd, BsSkrpd ibe and
t hrough the renoval equi Bmegt, and di s(ghargi ngtt he air out ,of the renoval
equi pment . [ GGEDT G T © PogeRPox R EE HBLOPF: F Bnt REaNECS§A TS I3t B REdP  wi t h
three abs@r$éiomrumnt her94aaads shewh iidedi d.n 7t heThgbaksor pkiaap LB, t = 194a
remove nitrogen oxide ,contained in aiy by Pg%si ng%ihe air_through saolid 25

FP0O4- O OPCT- 8& € 7 3l METSECANSTRICH ORECP L eELF TRb¥ordfehit e eF S 95 for ned

by filling thexerhal BEr niv tbgkhe o0l dd abserdient s, iandigach whwehe r,
absorption units 94a is provided with a control fan 96 faor controlling the

speed of theldt rtPARTR§ Sty ctiyhefitel ©Rol FBSaFSOT blehP™ HfdrSh 9Bl CEQE$Rr |
the three absor@bi 98 waidsva4R iaf &b anbaatede in deydineati ®a to air.

[0067] Section B: Basic Egquipment Structure and Basic
Removal Method
Fig. 7 is a schematic drawing showing a structure,
included in the basic structures accerding to the
present idinvention, of a nitrogen oxide remocval
equipment with environmental stability of wvarious
properties of nitrogen oxide.

[0068] A nitrogen oxide removal equipment shown in Fig.
7 comprises: a humidifying means 21 for humidifying
alr taken into the removal equipment; a preprocessing
means 92 for oxidizing nitrogen oxide contained in the
alir after passing through the humidifying means 91;
a nitrogen oxide absorption means 94 for absorbing
nitrogen oxide contained in the air after passing
through the preprocessing means; and an alir pressure
feed fan 93 for collecting and taking air into the
removal egquipment, passing the air through the removal
equipment, and discharging the air out of the removal
equipment.

[0069] The nitrogen oxide absorption means 94 is provided
with three absorption units 94a as shown in Fig. 7.
The absorption units 94a remove nitrogen oxide

contained in air by passing the air through solid
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intersecting the extension direction of the solid absorbent |ayers 95 (the

hori zontal direction in Fig. 7) and integrated. [0070] In addition,

al though three absorption units 94a are lanmnated in the E%qnpl&ﬁj_égi g. 7,
LEgy,

the nunber of |ami nated absorption unitsyisyARirspakshSaEuartdg [ddm and
may be determned to any nunber equal to or nore than two according to

installati O”F'b‘)é?@%%’?n{of%gteiroé‘% sa!}%r_thSd' iby'fggqmﬂ Fﬁ%teheéon‘c%eu{" jrogen
oxi de renoval “equi pnent shown ~ i n"Fig. s “provided W th a regendran
suppl y neanswifton shppbypiinigd aalp egeterant ,t arntchee achr ogen haxiades oalpsar phi on

means 94 when t.he_re al.fu [ the. . solid rbent layer 95 is
deteri orat ed.ﬂn'llhhtgS r%éne%%n%%ﬁ%@é%gg%tgon%riggggraopegéean ra% tank 97
for storing aoregendrlantg dhregameednb SSuppéyaliirnea 98ihar tSupplygng: lae
regenerant fr t he regenerant. tank 97 t ach sorption unjit 94a, and a
val ve 99 for S%lrﬂn%j‘?vi 8§%Iqr§b§ﬁ%pl yiTg©as eébei'er anfﬁblf5£§a?cﬁ1’ abfsja?pt itglnre%ni t
94a. [0072] Ewddeprdre; unitte Bdtr egges bdxirden & eswlal n eqhieprent e cthiovm i n
Fig. 7, a spray pipe connected to there gene rant .supply line 98 far,
sprayi ng a réé)etn%:gﬁthco%?g thdesotf enasn]s%PbéL][rﬁgy}:e]rggS 00‘51 éz‘c% 36’§ojr%ti on
unit 94a is apreovrdechtorl epelrsselS d ebsaipriand ayer d9T sottbat itrheig.
regenerant can be suppljed evenly onto each solid absorption |ayer 95.
[0073] Furthér, ?ﬂé At o§&R Wk de renoval equi prent shown in Fig. 7 is
provi ded0witdh] aIm t4@gemn ioxn de asemnisou glnot h rekovwan) sionr @hi ainr h $ebarpeal i ne

for discharging the .air after ssing_through_the nitrogen oxi de absorption
26 FP04- 010PEF: éa’ﬁlﬂ%tv\mﬁ‘sbnc%%éﬁrﬁ%*%ﬁecg?? f%a.- #Ea ¥MNBIRSK i 9T ed
air. The nitnegeinaxicde a®sopt idei eciist & hes Mdt Quent @xiudes £ €Oy ak ifvegt i on

of the nitrogen oxi dﬁ absorpti on ans 94 and controls a _ concentration of
nitrogen oxi ég‘cgd?f?é{i &d entgﬁ@”b% i fif%ed@ ™ 1Y rgad Y ot RE MY al

equi prent. [ QAZA tAso lafc & e itid regen saxd Ue arendr al o egei iR Ric 89w on's
and the like.

[0071] Further, the nitrogen oxide removal eguipment shown
in Fig. 7 is provided with a regenerant supply means
for supplying a regenerant to the nitrogen oxide
absorpticon means 94 when the removal function of the
solid absorbent layer 95 1is deteriocorated. The
regenerant supply means comprises: a regenerant tank
97 for storing a regenerant, a regenerant supply line
98 for supplying a regenerant from the regenerant tank
97 to each absorption unit 94a, and a valve 9% for
individually supplying a regenerant to each absorption
unit 94a.

[0072] Furthermore, in thenitrogen c¢xide removal egquipment
showninFig. 7, a spraypipe connected to the regenerant
supply line 98 for spraying a regenerant onto the sclid
abscorbent layer 95 of each absorption unit 94a 1is
provided on each solid absorption layer 95 so that the
regenerant can be supplied evenly onto each solid
absorption layer 85.

[0073] Further, the nitrogen oxide removal equipment shown
in Fig. 7 is provided with a nitrogen oxide sensor (not
shown) in an air discharge line for discharging the

airafterpassingthroughthenitrogenoxide absorption
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in Fig. 7, when the nitrogen oxi de sensor detects nitrogen oxide of a
predeterm ned concentration or higher, the nitrogen oxide renoval function
of the nitrogen oxide absorption nmeans 94 is regenerated..J,Q04pdpANYg

equi prent nmay be used as the humi di fying pRapsase Ets@Schiey ® Leg.
capabl e of hunidifying air. For exanple, an equi pnent for passing air

t hrough nesh-t il 1ing- layers nt ai-ni ng t n ke, suitabl used.
[0076] Furt hénre%@%ﬁefgér eapés%ggéifﬁgee%e%%% ‘92 %(lgdp\ggcsreél?ig?ioé)exnlégxi%% Jor
contai ned i nc@dtrechntso nher ogedrdigean dexidk nremogealt riwxcde,omi nift riolgen

guadr oxi de or_. dinitrogen .quitaoxid he shape of t reprocessin ans
92 is not parnt:"ltcﬂ?grelny ﬁlxnj”"l %d%)hbsu(?rB-rEéfoeI?a eyalg)gm %ﬁu?z‘p nfzofnot?regrsr;?ng
out oxi di zat icam g ngeret abimgo fozaone,r awpech ts ichpalden ob iefd@ctiveltyhe

[ Furt hernore, the

oxidizing nitrogen oxide of,.a |low concentration, [0077
ot rogen oxi B8 TERASa GLE SHert RoEah T ¢ FENhRgpatt Gt PR baoy
col | ecti[0® 7 €fubpreid rf bh eprrevenbigeth ao 2dlded ndmomaente Hayem®Odt ahdhe |i ke
from cl oggi ng,_if .necessar 007 Sol id absorbents constituti t he
absor ption uﬁﬂ Eé@d y b‘éhf%lr niégleofn{:%ﬁ%%noroﬁjoéﬁef%ﬁ??irclggtﬁa?ﬁﬁg a
di aneter of mew noblemebrrisid ooffew cpateidet ermiaiedpardn ckes favivg aor
honeyconb structure fromthe, viewgoint ,of sup ressbjngfr]_gl?rgressure | oss as

e

af or ement i on&d 91 8679) “BEr et TOPF T h8*i1F 0§ &M DLF G&1° gl priehE
shown in Fi gnik rberperakiide copboalp ©f cal meappl i®d ik0 ddge RictrDgend .oxi de

oD TR 3 S0 o R RS e DSoSRoae Hovensre R order, Lo 27
nitrogen oxige fahuwsdihy Eamecqdr rcdh £8 1te0 dre Mohi Hegsy 1 Hana 6Q% s e
preferably not_|ess than 80%@13{%/ ttge humi djsf in means 91. L_OOGE'SO}]_JC ..
Furt her mor e, S¥PTRE Sni £FofEN 180 SR LriembRi ééﬁ’i et - "SHOWR IS EPG.E YR i n
order to effectiyvehy-absonk yéteogaint axirenga wspadralc 4@t 8 eof saiik sxppl i ed
to the absor%tsié)él.
[0076] Further, thepreprocessingmeans 92oxidizesnitrogen
oxlde <contained i1in air into nitrogen dioxide,
dinitrogen trioxide, dinitrogen guadroxide or
dinitrogen quitoxide. The shape of the preprocessing
means 92 is not particularly limited, but preferably
an equipment for carrying out oxidizationby generating
ozone, which is capable of effectively oxidizing
nitrogen oxide of a low concentration.
[0077] Furthermore, the nitrogen oxide remcval equipment
shown in Fig. 7 1is eguipped with a dust collection
equipment for preventing a solid absorbent layer 91
or the like from clecgging, i1f necessary.
[0078] Solid absorbents constituting the absorption unit
94a may be formed of crushed or formed particles having
a diameter of few millimeters to few centimeters or
particlies having a honeycomb structure from the
viewpoint of suppressing a pressure loss as
aforementioned.
[0079} Further, in the nitrogen oxide removal eguipment
shown in Fig. 7, temperature control of air supplied
to the nitrogen oxide absorption means 94 1s not

particularly necessary. However, in order to
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unit 94a is controlled to 1, 000 to 200, 000 h-1, nore preferably 3, 000 to
100, 000 h-1 by using the pressure feed fan 93 and the control fan 96. A
spatial rate of air supplied to the absorption unit 94a is determined in
accordance with a concentration of nitrogen oxide to be rgppnedohbspmair, a

type of solid absorbents, a size of the abs@fpitan cdRbtrF4aclNdo! hechi ke.
[ 0081] A nitrogen oxide renoval function of the nitrogen oxide absorption

means 4 is gragdualdey; geues i Q'b%t@gbasnlEQ%gs@ﬁ' & absier be%tshb@@f@l%@so Rtion
br eakt hrough by nitrogenoxi de. However, in the nltrogen oxi de renvval

equi prent smﬂmntKQibedltqh%enMQ%gbﬁﬁﬁq%haabﬁﬂﬁtl@@rﬁeﬁﬁ§ﬁﬁﬁﬁbly

regenerated by, genyd 89cmid rﬁoggr% B denly nURliRg £y 8YENRL AR Tgem the solid
absorbents that have reached the absorption reak¥hrough The regener ant

usabl e H&t@PAIi Bugdth pamoinul arm e mltfeﬁogﬁmlt o#d d agudous adopwenitprent
containing a basi,q sHbst gnee, Ofn%r(‘g]@g%% %QEPHE%tJ.axP&Ey %bQBQfI:?EE.’LbJ yogé%d

[0082] In addition, the insid e regenerant tan i's preferabl
subj ected to Qﬁit-rd@geﬁ spBstialtyanctof @Mvénpmlx@dutpn@hgu@btsmtip@m

deter'orat'quQ¥t @”Mgefa chh@r ﬂ@%é O?Btﬁﬁrggbetdwﬁﬁﬂot% more

absorbents is regenerated, the 1ns t hé absorpti‘on “unit
preferably SLEb}“@étee:t:BbanBerib@ntOsﬂll@ﬂnQQlle bn'imyaddiitiontbe Pht@swslr@e of

the regenerant, fank, 9793l Oé)lﬁg] Next . escrljg a0l g £ €MOYI g, {:‘i Olgef'a(aé' de

contained in arr by using the above nitTogen oxl renov
equi prent wi |4 f lsel desoppbedtd v odehai &b sc008d] ohi unflrtol?rﬂ\&hushdﬂlttermganedm de

FP04- OLOPCT- S 1P BRI VAT RO O TR TF ey et 2o BnBer i £l 6T RS eof

include air codl bet eteiravad tfinnel afra aoato&;panomwmgn@umbpamaemtanea,

vt e by gl ban. téf‘”?’:hreoagbs"c‘s*}!gfﬁ ntaL g ter el %d“'%%g%bzrkSX' de

g a Concen ration of not em/ppnl Cau3|ng a problem’ Further,

t he hum(ﬂ09ldfHnnltcmq&mnoﬁgdntregewaﬁlﬂematpoefeﬁﬂﬂ@enouﬁmﬁgemhan
oxide absorption means 4 is gradually deteriorated as
the solid absorbents reach absorption breakthrough by
nitrecgenocxide. However, inthenitrogenoxide removal
equipment showninFig. 1, thenitrogenoxideabsorption
means 94 is regenerated by removing nitrogen oxide by
using a regenerant from the solid abscrbents that have
reached the absorption breakthrough. The regenerant
usable herein 1s not particularly limited, but an
agueous solvent containing a basic substance or a
reducing substance is preferably used.

[0082] In addition, the inside of the regenerant tank 97
is preferably subjected to nitrogen substitution to
prevent a reducing substance from deterioration by
oxygen or the 1like. Furthermore, when the solid
absorbents is regenerated, the inside of the absorption
unit 94a is preferably subjected to nitrogen
substitutioninadditiontotheinsideof theregenerant
tank 97.

[0083] Next, a method for removing nitrogen oxide contained
in air by using the abcve-described nitrogen oxide
removal equipment will be described in detail.

[0084] Alir fromwhichnitrogenoxide is removed by the method

described below 1s not particularly 1limited and
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60% nore preferably not |ess than 80% [0085] In order to renove nitrogen
oxide fromthe air containing nitrogen oxide, the air containing nitrogen
oxide is first taken into the renoval equipnent by the p S P8 th?h

S ol
pressure feed fan 93 and the control fan NggHﬁﬁ-‘ﬁ%%O e iI,g?N?foa}%

Eﬁen t he
air passes through the hum difying neans 91, thereby controlling the

humdity to 0 eferahly n | gss _ than 809% .
Subsequent | y%q%%léﬁgﬁré Qﬁa}? %?l%[;@aesgio%geﬁeréﬁgﬁgcﬁhuegéuﬁllgi 3 yol Pnger?gcaen% 11 s
supplied to tthennpilepforessi dig areansl®2granth difda ngem oxirde cant aieredo yi n
the air is turned.pato migyooen di oxjde, didifraden, {rioxdde.  dinitlogen
guadr oxi de or ‘dinrtrogen ~qui foxide and suppliedto t%e nietrogen oxi

absorpti on meahde9iavihregaarconpdn edattd ¢heo Ai hpdger 0xi Uk a ralfsor ptpon

means 94 is I tg all e absorpti units, 94a shown. in Fig. 7.and a
flow ng rat e%o J‘Sa:lr?lqj pgss ﬁgo t_er%Ugh Hgotg%?Fd atbggr g%H_fnl\llg;Jy{éVs %g g+t

controll ed_ t @ cen tanstiang mjateragea!daxtlhl@ atssgrrpéfemathytﬁoﬁ4aesTshetrlrean‘1t er,
N trogen oxi 48 6oMCA el 2t { PP FEEr dibved By MbBBct i on and then the
air is diotchai geth appie kf itesl algmatreernibe oglet eeis DAeoff AcmoONcest raaf ron of
nitrogen oxide contained therein by .t%e nitrogen oxide sensor. , OOSG%BAt

this time, Wl hRtroghd okt G896 §%ritet e fified ©LBAG T BEi oh E3P $F Bher
is detected hyide Dbt frogert toxkda $amsorhd heembidgen Oxpae by pihen

means 94 described bel IS regenerated. .[0087] _The nitrogen oxide
absor pt i onnedis” 94 5 g’%r g\s{@n@r%‘? gaurtﬁ/ ée‘?fét gaa &ﬁefaé’i e ?/%P&Jsodjgg%ﬂovm
i ndFi 9. 7 aree% EPQHerQ?LgH'-]SEg.NITFHEMTﬁUebﬁﬂﬁﬁwlLchﬁagbe?Ltlﬁll.rdipgbned
and a regenerant i s sprayed onto soli sor bent ayers 91 a

absor ption ufit® 944 Sh%tﬂfenged%"ﬁ%Péntg?tan‘khgfe\}?% tcr?é’?éﬁgrileﬁ'%ﬁt tRpply
line 98 and thémsphray tRi pet Q dLMieaNid 0 9genoed ge STopnbhe, st dess

absorbents. [tg$a§8] Jp?reg&é%r, t he rem)va#eof Nnit ro%ern %Xsi gfnanghtr%eu "
regeneration RH Ritr DENES T E¥oval SfARCtRORET P g 9
the humidifying means 11 is supplied to the
preprocessing means 92, and nitrogen oxide contained
in the air is turned into nitrogen dioxide, dinitrogen
trioxide, dinitrogen quadroxide or dinitrogen
quitoxide and suppliedtothenitrogenoxide absorption
means 94. The air supplied to the nitrogen oxide
absorption means 94 is supplied to all the absorption
units 94a shown in Fig. 7 and a flowing rate of air
passing through the so0lid absorbent layers 95 is
controlled to a constant rate in all the absorption
units 94a. Thereafter, when the air passes through
thenitrogenoxideabsorptionmeans94,ﬁitrogenoxide
contained in the air is removed by abscrpticn and then
the air 1s discharged as purified air after the
detection o©f a concentration of nitrogen oxide
contained therein by the nitrogen oxide sensor.
[0086] At this time, when nitrogen oxide of a predetermined
concentration or higher is detected by the nitrogen
oxlide sensor, the nitrogen oxide absorption means 94
described below is regenerated.
{0087] Thenitrogen oxide absorptionmeans 94 is regenerated

by a method wherein all valves 99 shown in Fig. 7 are
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are carried out repeatedly until the whole air containing nitrogen oxide is
di scharged as purified air. [0089] Further, in the above-described
equi prent and the nethod for renoving nitrogen oxide, singgieaehpcr-sg

absorption unit 94a is provided with the gesfifelrsbabondki@rogay.rotthng a
flowng rate of air passing through the solid absorption |ayers 95, the

flow ng rate QfenbRealla RASSEAG A5 PUGH %ﬁ?a%%!ci dAbS Y DENY L BKenS g can
be controlledto a constant Ffate in all absorption wunits 94a. Accordingly,
at the time dfayersv? hg f ikt edee brifden arblht® dff T Trtdgert ©3Fde 1RSI ng

through the absogpiyop; Unihe P4a LA BE t"BYS SYEeM aRd o gak e ang, i ge,

4
the renoval function can be effectively preventied fromdeterioration due to
h | fu b .fg Y ? df d
uneven speed1d?€ &iT IFAYEY A W 09§ Phe BRINIP BB Bent 5d g8 s o Chegelgsient | y,
a hi gh nenpyal effd ok 8RGL Lant he @érﬁéb%@d-ofpgggh YJELNGTIDRE, athen fBe
removal function of the solid absorbents 95 is detefiorated, nitrogen oxide
absorbed by na@eseitat apsortdent Beon ichnoge r dmide usemgva l r Bgendriaan.

[ 0091] Furthgrreth@mriise royj;ded eg';groq n oxidge sensgr wg%

‘ deteeting
t he renoval unction, and the renov unction I's regenerate en the

ni trogen oxi d@eadoringenadtsogenr sgehdexiide ®i sghmedederas nedrified
concentrati O% ;0f higher, so that the nitrogen oxide renopval function of a
pr edet er m ne 1%evel or hi gher can be secured and the quality of purified
ai r obt di0RER® ] aFuert hdie ,r énpviah eof tdvee nidtersogehbexd dequarrentnpnoledh e

N st sy CAETRBEn &Y o, £l B R o SRR ga L3R de. ACcord ng 19t he
present i nventsonp tilen ni nidgeht axi de paisor geicov ehns h®4 aayt rigel fan
et oot od by CRE RPERSEaRTi Bt RLEIE L R A KRNI BN ER s gk
However, thetdi¢regén dxddecatsolpti dreyrearss B4, maihe flowing rate of
the air passing through the solid absorbent layers 95
can be controlled to a constant rate in all absorption
units 94a. Accordingly, at the time of removing
nitrogen oxide, amounts of nitrogen oxide passing
through the absorption units 94a can be made even and,
at the same time, the removal function can be
effectively prevented fromdeterioration due to uneven
speed of air passing through the solid absorbents 95.
Consequently, a high removal efficiency <c¢an be
attained.

[0090] Furthermore, when the removal function of the so0lid
absorbents 95 is detericrated, nitrogen oxide absorbed
by the solid absorbents 95 can be removed using a
regenerant.

[0091] Further, there is provided the nitrogen oxide sensor
for detecting the removal function, and the removal
function is regenerated when the nitrogen oxide sensor
detects nitrogen oxide of a predetermined
concentration or higher, sc that the nitrogen oxide
removal function of a predetermined level or higher
can be secured and the quality of purified air obtained

after the removal of thenitrogen oxide canbe improved.

[009%2] In addition, 1in the equipment and the method for
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al so be regenerated at predeterm ned intervals. For exanple, when the
nmet hod and the equi pnent for renobving nitrogen oxide according to the

present invention are continuously applied for a |ong p%%jp%q_ggogchﬂgc the

nitrogen oxi de absorption equi pnent 94 W%FPE%M%ﬁ%EEQ&ﬁE} =1 cycf of

: . o d.
once in one day, once in one week or the aki n nto consideration the

easi ness of mi ntenance..tg0093 Further, nitrogen oxi de may be renoved
using a regendlait™ PrayPIFE né e %ne‘?‘%ﬁp%ﬁ)ﬁ%gso??d tﬁﬁso?ﬁ@rﬁesnES as

descri bed i n itrhee akdwen exanpl aiarr dyeni 6wEIdE ngb sbe ol bd AbSOrHEIM mant o

t he regenera@} W t hin thg abs rption unit 94a or th% | ike. [00941 Further,
as descri bed 9% tHEE5AE- & aﬁgleél, T F T 8690 %t 1 9f Ghi fsPSAL ThREMINE ng
t he nitrogen coxt den tabsol pti Wir NRaAR OF Ry o habtaneopsl ¥ hearny tawgd he
removal of nitrogen oxide and the regegggation of ghe ni t rogen oxi%?
removal funct®ohd€anderie hi t3 9gehe8%itde® € dbsbPpt F8F @&V e4 sgmPle.

alternately cywyveut, thee meMyabeof dkibeyedb oxirge: aod thead egenemai yon of
the nitrogen oxide renmoval function, Alternatively, while sone of th

/ e
absorption ufit3°oRg CEARTEHAURA RhePROTOHEATHAHE ABSH Y REF nednRE o4

are renmovi ng e uhpa@enwovd e hd fe: t R8BI Ah A%t ABSOKRtINe HAI £ 8 r9FamdByinhe
regenerated. When the renpval of nitrogen oxide "and the regeneration of the
removal functiioht P& R KISt A8af FICE DU Is iUt OUR £ § Nith itrhee Rittlryyeht 8xi de

absor pti on W%Qﬂﬁt@ﬁudﬂé!l?g%ggﬁﬁ.@% cédrbg rl%@%;egeﬁp@ai BYOUS] ¥edNd ne
effectively. NMoreover, according to the present invention, since three
absor ption ufitsrogsd arexXigf nafBGAFPERE I redbiieie Ater skt i BNt heP 81

FP04- O OPCT- $G g &h 8 MAd U EONSERIGT Qe Qo c el 6 o8 Qﬁé%r(?npﬁicr@qf[ﬂ Yy ef the
solid absorbent™|ayers 95 and integrated, the renoval of nitrogen oxide and
the  regener 99k OF e lidreviad KLodcindP souside retot pantha ¢RpE6WRE R for

air in the renoval iequ pgerte and a piping space through which the air
passes can be made snall as conpared to the case where a plurality of
removal [0093] Further, nitrogen oxide may be removed using a

regenerant by spraying the regenerant onto solid
absorbents 95 as described in the above example or by
immersing the solid absorbents intc the regenerant
within the absorption unit 94a or the like.

[0094] Further, as described in the above example, all
absorption units 94a constituting the nitrogen oxide
absorption means 94 may simultaneously carry out the
removal of nitrogen oxide and the regeneration of the
nitrogenoxide removal function, andthenitrogenoxide
absorption means 94 may alternately carry out the
removal of nitrogen oxide and the regeneration of the
nitrogen oxide removal function. Alternatively,
while some of the absorption units 94a constituting
the nitrogen oxide absorption means 94 are removing
nitrogen oxide, the remaining absorptionunits 94a may
be regenerated. When the removal of nitrogen oxide
and the regeneration of the remcval function are thus
carried out simultanecusly 1in the nitrogen oxide
absorption means 94, nitrogen oxide can be removed
continuously and effectively. Moreover, according to
the present invention, since three absorption units

94a are laminated in the direction intersecting the
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equi pnents or a plurality of nitrogen oxide absorption equipnments are used.
Further, the renoval equi pnents can be installed easily wthout a nuch

| abor. [0095] Further, each absorption unit 94a is preferably provided with
the control fan 96 as described in the above exanple, but.tfeqgeptsal; fan

96 is not always necessary. [0096] FurthegRRigardl CoG@MRITRbAGA! t Legen
oxide is preferably supplied to the nitrogen oxi de absorption neans 94

after passin - he . SSi a 9 | bed i eg above
excanpl b roweby S By O e PR B b Eog e ek ag®
contai ned irerafiringecenoved ,attlee | pampatal or f whét nideonger icke dendcbhteai ned

inair is fornpd ol one; gt my & 0ases,8)ertedn from the group cansisting of
ni t rogen di oxi de, i ni f‘rogen tTioxide, di hi rogen quadr oxi dée "an
di ni trogen qui fitlex ¢ t i Heo pragipr doesdiang emeans 192gmeymaont dHedpr @ ped gor

the air contajnj it n | e_suppl i tq the njitrogen oxide
absorption ng ngéQ%QEhvmpéﬁgglt w\%%gﬁhécr}%%/e%%gcggssiSnggngér?s%‘i.mﬁ ﬂma)l‘(l
Furt hernore, ds ¢bhapaboveé éexanple,ctbke ailrecentaimiwga lnitty ogén rea deails

supplied to the preprocessin ans . .92 after. passing throu t he .

U d yi ng TERALPIEBhS SR Nibatidd & Pt RPRD e hF dep BbS bt Pan
neans 9:)1 af teaqﬁzp@gsaitm'gfhmreug!as_tc?e. mepmmn@ss;mgep?am&\wl_e@?ﬁmmﬁts?ﬁ
air may be suppli o_the huni.di fying nmean after passi roug e
pr epr ocessi ngéji%a & PBShRd %@neﬁlﬁfpgi{ed’f’%ﬁf’l‘% nf t I8 i?gg’er absor ption
nmeans 9:{0_&)‘3_361] p_atssitrm@ﬁhr @dwgifht h@bdng;dii%ngrrﬁeacq_géaBlile[SQ@BB$§3Hlb her ,

air containing nitrogen ox may be - -

CONSTRUCTI ON C.’Ylﬁtedf Yhﬁh%ﬂﬁl??nﬁiﬁbﬂ 88%35%&% gﬁssocrlb%gﬁ urit t£8%a via

a piping capaihevel dxuhmpildual bytsuppd yeoatar sl FM apBvi AG M bEoger f¥isde to
each absorption unit 94a or the like. [0099] Further, the present invention
can be preferdbt§SS4fpYied to the removal of nitrogen oxide contained in

[0096] Furthermore, air containing nitrogen oxide 1is
preferably supplied to the nitrogen oxide absorption
means 94 after passing through the preprocessing means
92 as described in the above example. However, when
thereisnoproblemeventhoughnitregenoxide contained
in air is removed at a low rate or when nitrogen oxide
contained inair is formed of one or more gases selected
from the group consisting of nitrogen dioxide,
dinitrogen trioxide, dinitrogen quadroxide and
dinitrogen guintoxide, the preprocessing means 92 may
not be provided or the air containing nitgrogen oxide
may be supplied to the nitrogen oxide absorption means
94 without via the preprocessing means 92.

[0097] Furthermore, in the above example, the air containing
nitrogen oxide is supplied to the preprocessing means
92 after passing through the humidifying means 91 and
then supplied tc the nitrogen oxide absorption means
94 after passing through the preproccessing means 92.
However, the air may be supplied to the humidifying
means 91 after passing through the preprocessing means
92 and then supplied to the nitrogen oxide absorption
means 94 after passing through the humidifying means
91.

[0098] Further, air containing nitrogen oxide may be
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air. However, gas fromwhich nitrogen oxide is -renoved in the present
invention is not particularly limted to air. [0100] Further, as shown in
Fig. 7, the absorption units according to the present inventi

. : . . : Ll an, ray be
absorption wunits provided with solid abs%rIgﬁ%Mls%ygéﬁsﬁgc%P%g&ﬁi § t§_he

horizontal direction and lam nated in the “vertical "diTecti and’

i ntegrated. However, as.shown in.Fig. 8, the absorption units according to
Lhe' pr osent  TTHGLRCIGHRS iy SrtP baCSbEst A Oh TRECETHF HUPABA i (35 b Py
absorbent | ayer speptienfli ngapadlhe verti caldi dinection asdhid@niynaied anrt he
hori zontal directiaqn ., and integrated. ,[010149 Fig 8.1s a schematic dégvm ng
of assistancé InC 2t AP nf hid LT ReP Xdydhpi & OF CPhePRiarRhE R ottt ¢ &Avval

equi pnrent aceof dthg toikBe present invention. The nitrogen oxide renoval
s the sane as that. shown in Fig. 7 except.that

i tng (pi kbe |
T P e Yo At iy ot hén Tiea R e Phad BSR 1o O8I a8 oRE. PARERGR by

portions othepphaed ke nileogenoxd deorahsenid on squiquenén @0 wad t he
peri phery thereof are omtted in_ Fig. B. 10102] Since the absorption units

g. B,
94a provi ded 3w Eh t HOWEHEFd ABSof BEM WhRdydt § 1d5F @YEENEKAGF S / % KEMRY efcal

direction aregd aphBapedtdanthe Reshzortiali dixget byt i puliter eyammhe ©£qF 9.
8, a regenerant is supplied to a solid absorbents fromthe upper end
surface of edch 234&l-id absorbent layer 95 by a nethod of dripping the

regener anty ¢ 6 PMether Regenes aNEheHAP! ¥n!l Ny 987, [ @132 b Botier DLLr Qgen: exi de
renmoval equi pmrent shown in Fig. 8

t hesol i dabsor3feR® & 8idu@xhPbttieh d5$ £ Eiteritn 88 NEFCRR O aFCP-eS@ b MP SR VAT U

CONSTRUCTI ON(Gp; ¢ sLpd-o ¥ egRvaky funcsbon 4 010862 20 £xGeldent  renyal 4
efficiency as in the nitrogen oxide renoval equipnment Shown in Fig. 7.

Furt her nor e, i préssule ¥ egonteal t F1ipass or tandughamid aterdyal nedul prent
can be made lQw ¢ jicher Wré‘é@‘i(‘c%rﬁ‘gaﬁ@eiﬁ’é@@ﬂwtéas.t- HOIO4L Furtdhen, 4 p the

ni trogen oxi de renoval equipren .
inFig. 8, the absorptionunits according to the present

invention may also be absorption units provided with
solid absorbent layers extending in the vertical
direction and laminated in the horizontal direction
and integrated.

[0101] Fig. 8 is a schematic drawing of assistance in
explaining another example of the nitrogen oxide
removal equipment according to the present invention.
The nitrogen oxide removal equipment shown in Fig. 8
is the same as that shown in Fig. 7 except that the
nitrogen oxide absorption means thereof aredifferent.
Therefore, portions other than the nitrogen oxide
absorption equipment 100 and the periphery therecf are
omitted in Fig. 8.

[0102] Since the absorption units 94a provided with the
solid absorbent layers 95 extending in the wvertical
direction are laminated in the horizontal direction
in the example of Fig. 8, a regenerant is supplied to
a solid absorbents from the upper end surface of each
solid absorbent layer 95 by a method of dripping the
regenerant from the regenerant supply line 98.

[01C3] In the nitrogen oxide removal equipment shocwn in

Fig. 8, thesolidabsorbentsalsoexhibit thesufficient
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shown in Fig. 8, since the absorption units 94a provided wth the solid
absorbents 95 extending in the vertical direction are lamnated in the
horizontal direction, the installation area for the nitrogen oxide
absorption means 100 is the area of the end surface of tHEMallRATedc
absorption units 94a. Accordingly, the inSTAFP&HTSINCORTTEICEEPY Ghe RFEr ogen
oxi de renoval equipnent can be nmade small so that the installation space
can be secur EEMQERY eddngtiom tHi® caBEalim consieieratilbandf tkaoval
regenerati on i £ps 1 9ACE 4 €1 fophach jar £agkR Bbﬁc@éai’é&l vdéiirggh'i?h@ﬁtt he
time of regeneration becones snall, there nmay be provided another neans for
carrying outshqmnrégeﬁé@ﬂibn s@péﬁﬁ%ﬁ?oﬁﬁmﬂarﬁigﬁé@nﬁrQCHMmre@rtﬁnre
effectively {y-0m e, UpREb u i eatd %ml;%q5leq§ff¢fn%t0caﬁm@&n%&é yangt her
Basic Structure Fig. 9 is d schematic draw ng of assistance in ~explal ning
anot her basi & hst ¥ abtvuree @ ctitieg nktreogennngxiglecpertoval equi pnent accor di ng
to the phasent guwention. i neq t199en, 0xde J £FBVAle ROYLRAMENL SN, (i N
Fig. 9 conprises: a preprocessing nmeans for ~ oxidizing nitrogén oxide
contained insdigwno e supdli éd nee thhah ok pitnigoneans t 819 4eherhonidié flyi ng
means 91  for, g £yl 09 108l § -5 A IRl d LA 2 ”iﬁrt%g“ve%'idce 1
absorption neans 4; the nitrogen oxi de absorptron heans 94 T o absor%lng
ni trogen oxi de reantdiarechira Lheimdtesf ier tPasshngitdwobgl tdier Bumiidifyi ng
nmeans 91; a n_ai K u f f or | ] ectin n Ki ng ir
into the rerrg\cg)a lg%l’utg%?re;%[sc,slégsasfgg {ﬁg @?? Jh?%)%é’henfjﬁcelg? er?g%/%srgqugli%ﬁent,
and di schargmegan bel @b ri adtheofardhe T oy aln eguiphent. c f010E6]1 dhé nitte dgen
oxi de absorptio ns. 94 renoyv 34 FPQ4- 010PCT-.SG SHI. VAT SU STRUCTI ON
Go. . Lid, i CROGRREEH AL WBACA Nak I n ACF By pasdhy ThE &It CThrauored
solid absorbaented ajer 35 d anired cafesobixd dabsemberd 5. e gld dgruandi fodmgo aeans

91 is integrate é%g th q{§£ egszé € 1 bsogg%ionaanns 94eand q
over | apped TR R soﬁid absorp |onIfayer 5+ °n 3P 61aﬁ§rég sRowW! i f Fig.
9. very easily. 1In this case, in consideration of the

regenerationstep, sincethe contact areainthegravity
direction at the time of regeneration becomes small,
there may be provided another means for carrying out
the regeneration separately from the side direction
or more effectively from the upper direction.
[0105] Section C: Example of Another Basic Structure

Fig. 9 1s a schematic drawing of assistance 1in
explaining another basic structure of the nitrogen
oxide removal equipment according to the present
invention. Thenitrogenoxide removal equipment shown
in Fig. 9 comprises: a preprocessing means 92 for
oxidizingnitrogenoxidecontainedinair tobe supplied
to a humidifying means 91; the humidifying means 921
for humidifying the air to be supplied to a nitrogen
oxide absorptionmeans 4; thenitrogenoxide abscrption
means 94 for absorbing nitrogen oxide contained in the
air after passing through the humidifying means 91;
andanairpressure feed fan 93 forcollecting and taking
air into the removal equipment, passing the air through
the removal equipment, and discharging the air out of
the removal eguipment.

[0106) The nitrogen oxide absorption means 94 removes
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[0107] Further, a material of a main body 101 fornmed by the integration of
the nitrogen absorption neans 94 wth the hum di fying neans 91 is not

particularly linmted, but nay be made of any material 43 ég{
water does not |eak therefrom However, rﬁlggﬂ%{?sut 80 3) CEP
a

| ong-termuse, the main body 101 is prefer or Ire §gt er| al'qgsﬂaw ng
excellent water-fastness .a d weat her - féftness nglflC exanpl of .the

materi al used}orPHFH a°KdiFE bGAY 07 T PRA utiBs 3siof t Pt dof 5S4 nit 2t gel ,
FRP and PCV, tamlout;he angesl nal lawsotherout ea wat | otthef gehd s prefss abhy

lined to inprqv e durab| it .. [ 010 Further, the nitrogen renoval

equi prent sh(f?\%h ; §1%r16£9f“d'ég! Wik %R ‘P%@élr?erglht iSuphhy eRdanse for
supplying a mgtenerahte tﬁltth.eo@ietnr OQG&IL DI d@b@bﬁ:@j’@ibﬁn means 9441 mmgase
t hat the renpval Eunch&gyof t he soI [ d bsaqr bent 95 is deterjorated.

The regener aVeEdFERE fredind R ohp ﬂélpérﬂg?aﬁl@mrisor StiRifg a

regenerant, @ IyYggeneranghsuapl ynl |Emeg 98 9f or supplying the regenerant from
t he regenergﬁt tank 97 to the nltrog_n oxi de absorption_neans 94; an
n

spray pilpet 0162 EdbhhBEZed # o™MeHeE F dGene? ant Stibbly A9 38k of epmad ?Hg

regenerant omirethet @%}rﬁtabﬁr@ernttH@YﬁEL%r%éﬁ adSs & OpTURPL Ymkhers 94
regener ant evenlé on e solid absorbent |ayers 95. [0109] Further, the

ni trogen oxi del ¥ Bmdvag éﬁWbﬁérﬁY%ﬂemﬁ“ef‘ﬁsFl gl 99 s v Pdedt deird s Ly

ni trogen oxidesepsQf, Mot gow@ mdH@b 8 4nd 8GR g€alll 3R frolr di schakgi ng
the air after passi n throu t he nitrogen oxide absorption neans 94 as

purified air C>rI't1‘é‘3”n'"etrr c?b‘é%sof(llod'e ]s%ﬁ§ofth%? EEC ¢ hel AkEtRENn &% d& FeFpval
function of the 3ok EPRS=QLUPECE- 86 aNI SHMAT SYHOENIT RUGTE Qi €0; ’bd-éP 101

ni trogen oxi de absorption neans 94, and controls a _concentration
ni trogen oxi des of TEHE Habilei P BINE A i §cRafgeee F i drh tm@Vﬁ@@@KC@&mwnt

[0110] In the, g4 Eragens oXledss I enpyal %&@H@@-ﬁ@@%éé‘s Fig. Qpetdieric
ni trogen oxide removal function of the nitro en OXIde absorptlon nmeans 94
i s regenerat @kafpdes of the material use form a main body 9

includes soft steel, stainless steel, FRP and PCV, and
the inner wall or the outer wall thereof is preferably
lined to improve the durability.

[0108] Further, the nitrogen removal egquipment shown in
Fig. 9 is provided with a regenerant supply means for
supplying a regenerant tothenitrogen oxide absorption
means 94 in case that the removal function of the solid
absorbent layer 95 is deteriorated. The regenerant
supplymeans comprises: aregenerant tank 97 for storing
a regenerant, a regenerant supply line 98 for supplying
the regenerant from the regenerant tank 97 to the
nitrogen oxide absorption means 9%4; and a spray pipe
102 connected to the regenerant supply 1ine 98 toc spray
the regenerant ontoc the solid absorbent layers %5 so
as to supply the regenerant evenly on the solid
absorbent layers 95.

(0109] Further, the nitrogen oxide removal equipment shown
in Fig. 9 is provided with a nitrogen oxide sensor (not
shown) in an air discharge line for discharging the
alr afterpassing throughthenitrogencxide absorption
means 94 as purified air. The nitrogen cxide sensor

detects the nitrogen oxide removal function of the
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the nitrogen oxi de sensor detects nitrogen oxide of a predeterm ned
concentration or higher. [0111] A hum difying nmeans 91 usabl e herein
conprises: filling-up |ayers 103 fornmed of mesh-type fillers; a water tank
104 provided in a layer belowthe filling-up _layers 103 t¢04fQ}@FCT-SG
circulation water to be circulated in tthEﬁﬂwﬂ¥$®F?§f?ﬁgﬁﬁ§o@f?“anat%fmater
supply line 105 for supplying the circulation water fromthe water tank to
the filling-dp $a98ed 1981949 eRiSC TRELAT yrAG " SredfAs AL G @rEXS Istipdl i ed

fromthe wat /ot asktixathen fdfl hm&;@bﬁy@ﬁ&% oM achbBepwat eF ieUpPd yrline
105 and air Easses t hr ough t he hum di means 91 to raise humdity of

yirn .
the air. In APErSRS &Xidde FéﬁbV%?moéﬁgﬁpﬁﬁﬁﬁi§ﬁ%ﬂﬁ-in Fig. 9, the

humi di ty cof1 ¢ he 13 rensUppRl  ed gleth t BRI r PR W1 de APSHRREONs ARANS 94
after paSS|gg t hrough the hum difying neans 91 is preferably not |ess than
60% nore préfef ablPy nole| dskt FRAF BOGH Ide t KM 8 Lodehn kil i & fasoRbed

effectively. J:0didhMibitle f B OLERSHEENEANS i 2 rklfdife PalfOYGM e AXI de
contained in air into nitrogen dioxide, dinitrogen trioxide, dinitrogen
quadr oxi de ort N & AR CARRERAN G BRI §ENFCEhESE DFLE prieprocessi agidfeans 2 is

not parti cul gy |y Lt o 1hlulq PEEHRIGPL Y 3 b AX LYl 281 Lgia equi prrent
generatlgﬁiozone to effectively oxidize nitrogen oxide of a | ow

concent 1&tlibh] PurbHerdif¥igoneegener dtledibp e herrept beakwhRYG imeans 2 is
preferably suyppligdd-0,@i{ayREfOM 0 _@g%%f}geahlequ%met%@ di { yhnRg gr?a98991-

[0113] Furthernore, ‘the nitrogen oxide renoval equipnment  shown in Fig.
may be provi et ertthaakdu8d paldetdedninfancayen ped gr éventd nhlihg sepi d

absorbent | ayefy 92 4380R204 QLQRCT-SG- ¢ '1%‘%#@%?{@4? A HRUGH QN L0y, Ay or

the like fromclogging, if necessary. [0114 sorbents constituting
the solid absar belhe huaiedi 9y icad beass tSbf yase ectwdtromube lyolliidne

cosorbent s PR b SEBTYTENL! RS ERS | JEQ0GL for R R B
000 to 200, @GNk tothe filling-up layers 103. 1In this humidifying
means 91, water is supplied from the water tank to the
filling-up layers 103 via the water supply line 105
and air passes through the humidifyingmeans 91 to raise
humidity of the air. In the nitrogen oxide removal
equipment shown in Fig. 9, the humidity of the air
suppliedtothenitrogenoxide absorptionmeans 94 after
passing through the humidifying means 91 is preferably
not less than 60%, more preferably not less than 80%
so that nitrogen oxide 1is absorbed effectively.
[0112] Further, a preprocessing means 92 turns nitrogen
oxide contained 1in air into nitrogen dioxide,
dinitrogen trioxide, dinitrogen guadroxide or
dinitrogen guintoxide. A shape of a preprocessing
means 2 is not particularly limited, but preferably
an oxidization equipment generating czone to
effectively oxldize nitrogen oxide cof a low
concentration. Further, the ozone generated by the
preprocessing means 2 is preferably supplied to air
before passing through the humidifying means 91.
[0113] Furthermore, the nitrogen oxide removal equipment
shown in Fig. 9 may be provided with a dust collecticn

function for preventing the solid absocrbent layer 95
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h-1, nore preferably within the range of 3, 000 to 100, 000 h 1. [0115] The

nitrogen oxide renoval function of the nitrogen oxide absorption neans 94

is gradually deteriorated as the solid absorbents reach absorption

breakt hrough by nitrogen oxide. In the nitrogen oxide remval _equi pnent
@%Qéﬁ;—ss

shown in Fig. 9 however, the nitrogen oxi rpLion s

regenerated by renoving nitrogen oxide bg?ﬁ%ﬁﬁggﬁ %é@gﬁg ARYY 5% m Phe solid
absorbents that Eav reached absqrption breakthrough. Accordingly, the
equi pnent  an@ % hePRethofiSt & ¥he S Hs@nBlat i bh ASERBE3Faf ticul arly |imited.

As the [pDegengrgall NOweselh rivdnaGuenisssaliuit 9R CHHAI 8bNd d osorbent
af orenenti oned basic_or reducing substance is _ preferably used. [0116] In

order to re fft rogerf i RE T o ERE L&l r SCbrEaeM nd TRt r Sdh SAHES the

ai r contai ni g 4 tbeFes haxt degitshbid £6 rbakait i Bh@ d Be 75Dt o paditEst by
the power of a pressure feed ?an 93 as shown in Fig. 9, and nitrogen oxide
cont ai ned i n&E BAL S5 2dSned® PRt o PRI tSRRYeh adi o&?g& oh ArEhef 2y i BRi de,
dinitrogen @uadk axilde sl diRield @dam gHi £ ¥ da rhye ozpne, supptibedo of reont he
preproceSS|n%_qeans 2 and then_supplied to the hum difying neans 91. The
hum dity of fhe-dl?TesRippricdR o YihetRim i rag Heads39P 46 tcohflol1@8 to
not | ess tham-60% nore preferably not |ess than 80% and then supplied to

t he nitroqu oxi de absorption means 94. N trogen oxide contained in the air
suppl i edCtlol ° 1 hEDRi PESFNI BRI 8 R PRPIR IR 84 95 bsior el A5P I ¢ BnDVed

by passing through e sebicd Absaeherny dayers g P5qand %@%@@%%@@ai fied
air after the detection 37 FP0O4-010PCT-SG NI | MATSU STRUCTI ON Co., Ltd.

of a concent Bdt it &0 hi flr 8BS HREAE DY Gl PESIt 1 6% B ssehEBr oy 17]

At this ti ”eby’\hﬁ'it@&geﬂe”oﬁiid@. of 13 predet 85 HMSGe nCONE SRt at-Lad ¥k 1

hi gher is detected by the nitrogen oxide sensor, the nitrogen oxide

absor pti on mE&HsipRedeshPHEd IFeFovd i s° riegeferat edthe nitrogen oxide
absorptionmeans 94 is regenerated by removingnitrogen

oxide by using a regenerant from the solid absorbents
that have reached absorption breakthrough.
Accordingly, the equipment and the method for the
regeneration are not particularly limited. As the
regenerant however, an agqueous solution containing the
aforementioned basic or reducing substance is
preferably used.

[0116¢] In order to remove nitrogen oxide from the air
containing nitrogen oxide, the air containingnitrogen
oXide is first taken into the removal equipment by the
power of a pressure feed fan 93 as shown in Fig. @,
and nitrogen oxide contained in the air is turned into
nitrogen dioxide, dinitrogen trioxide, dinitrecgen
guadroxide or dinitrogen quitoxide by ozone supplied
from the preprocessing means 92 and then supplied to
the humidifying means 91. The humidity of the air
supplied to the humidifying means 91 is contreolled to
not less than 60%, more preferably not less than 80%
and thensuppliedtothenitrogenoxide abscrptionmeans
€4, Nitrogen oxide contained in the air supplied to
the nitrogen oxide absorption means 94 is absorbed and
removed by passing through the solid absorbent ilayers

95 and discharged as purified air after the detection
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[0118] The nitrogen oxide absorption neans 94 is regenerated by a nmethod of
sprayi ng the regenerant onto the solid absorbent |layers 95 fromthe
regenerant tank 97 via the regenerant supply line 98 and the sgra pi pe to
remove nitrogen oxide fromthe solid absorbents. A val ve B¥948 BVﬁE@@ed

bet ween the regenerant supply line 88 andthERHVafOl: PECTWRRACR e Ltd
regeneration step is requested, the valve 99 is opened to supply the

regenerant. Tre 7 eg§eR&TaME radeldP Bt 0fhd it Heo6m tHel deefendria®i BAETO8SN t he
regener ant afd;ef dpassdmgorihrough the solid absorbent |ayers 95 passes

t hrough the fiIIing1up | ayers 103 di sposed in | ayers below the solid
absor bent® I hyérdtobhim tildgupph pedN & nhee RaP 8 da &k 2104 9@ be riskdcds

recircul atioggatent 19819 Atenilhe-regeneiatien &f phe tnid rpgen sxtde
absorption nmeans 94, the renpval of nitrogen oxide and "the regeneration of

the nitrogen Okt €8 PEFOVAL /f A i BT rAXL R aP KilEE AR S PEFat @Bl e §1 9dhol e

ai r containi ng s BRLROENLRIGE 1 disgharged:-ag purified air. [0120]
According to the nitrogen oxide renmoval equipnment shown in Fig. 9, the
hum di f ylilnigl fréahB el £ & GaR e @r*at @8 2lf PHRThECRITt ¢ 8§6n° 8 Y& a®SBEptd bAdmeans

94 so as to aves @D Widd ctf?sﬁgaiyqrﬂf’sﬁ’ﬁggmed%?{@%%ng@c!r:ﬂt@ RhaN&o1i4

Accordi ngly, t’he renoval equi pment can be installe easily as conpared to

the case wherd $AEHRUN dilpyiawgs Adarfsr ¢8 pioyi dedeseparatelya kot heia
renoval equi RTEAL ye JAH LRGNt asaegq%,fpan'en%@'ér@g g %@Lﬁ’é’i'ngqﬁﬂr#ep%”t

can be made small. Furthernore, since the renoval equip
humi di fyi ng &fRmpFEntN hes@ It esidse faArer cohfesteldl di e o pbgindys duck for

i nt erconnecti j S i -Ql - :
N S Tes B P RF bR B C 0 BASER £ SR AERARE AEEE P Line, oy

in the piping8 card the iSHER¥oRAGSti ohAs fhesiggensapiesswteepréquired
to pass air t gh 4t r al yequipmeyy g e W, y uci ng
t he running é%%?Hcanfggﬁusgﬁér,vthgh%ipingq'ucfﬁg%ﬁggntggcoﬁngﬁ%?gn‘%g% be
install ed w tdpuengmarh-| afdre Feogemepang, uhed at the time of the

regeneration, 1i.e., the regenerant after passing
through the solid absorbent layers 95 passes through
the filling-up layers 103 disposed in layers below the
solid absorbent layers 95 and is supplied to the water
tank 104 to be used as recirculation water.

{0119] After the regeneration of the nitrogen oxide
absorption means 94, the removal of nitrogen oxide and
the regenerationof thenitrogencxide removal function
are carried ocut repeatedly until whole air containing
nitrecgen oxide is discharged as purified air.

[0120] According to the nitrogen oxide removal egquipment
shown in Fig. 9, the humidifying means 91 is integrated
with the nitrogen oxide absorption means 94 so as to
overlap with the solid absorbent layers 25 in a plane.
Accordingly, the removal equipment can be installed
easiliy as compared to the case where the humidifying
means is provided separately fromthe removal eguipment.
Further, a space for installing the removal equipment
can be made small. Furthermore, since the removal
equipment and the humidifying equipment need not to
be interconnected with a piping duct for

interconnecticn, a pressure required to pass air
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hum di fyi ng neans needs not to be provided separately fromthe renoval

equi pnent so that the renoval equi pnent can be installed easily as conpared
to the case where the hum difying neans is provided separately fromthe
renoval equi pment. [0121] Furthernore, since air after passggolbraugh t he
hum di fying neans 91 is supplied to the niNIEBTATSOX CARSTRIlESOPPtdan means 94,
a hydration reaction is caused on the surface of the solid absorbents
con;ti tu}(i ng t Hheugol itdlal:m?mdsea_tl éqyae’.rmuegtr ¢gandlitess saf aihumrfﬁ tpmp_giﬁgai r
to be taken into_the renoval equi nt, an ni_ trogen_oxi is turned into
nitrous acid%tchifPitc? E?ﬁ?oié%gggslﬁ?' afi Safo %ni ttrelbﬁeﬁr&ﬁ%‘ére
absorbed by rtdeuseldd tabgorbend i bayrirs Ophiticeenses wind dfeiphidf0geanoxi de

can be easil absorbeqhb th soILd abaorbent #ﬁyers 95,. thereby
officiently PSDURRE T Progdtt bRPde CORPAIMEY FASai oD ETD] CRAT: A - when
the renoval frunet herr ofthbe siobiflg ahset pirican 1ayerr &5nhe cdel eni gt ede
nitrogen oxide abi ngd by the solid abgorﬁt'on | ayer 95 can be renbved by
the regenerant®St8 %ﬂ FUrt HePHEr €@ (HEFE | abP&v’i ded Whe f&tEr L €ankt 104

for storing eiyreubat whnyaher ndirtdle @t awltattes J& ghevilawa di & yhra veaps 91
to supply the rergenerant ontQ the solid absorbent |ayers 93, the,rebg/
suppl yi ng t hd T PBJdhe f&itC BPte? IPAET 7 ttHe e SaR YV aBsHEBEMMENhyer s

95 is suppli e Géhenwater 1bank 2041 ysast balimph e d egenefantaksed HOF ot he
regeneration of the renoval function can be reused as circul ation water.

[0124] Furt hérftforymiferly i 8 pRGAHRC £ HRT Rt &gens BRicde - &ens &t OB Ehe
renoval functieRoi/s 1r eggleat et when 39 FP04- O OPCT- SG NI SHI MATSU
CONSTRUCTI.ON Co., Ltd. the nitrogen oxi de sensor detects nitrogen oxide of
a preded Ol héd FCREBRETMR T8 STIMFEheTLT sB LAfF PRE S FRr SdEROBEiNde: Renoval

function of @@ﬁ@aqtfejmgeﬂealr@/@ll Qls Righel 16D the tsrcuredrand 4 ke tyal ity

of purified air obtained after the renoval of nitrogen  oxide can be

i mproved. absorption means 94, a hydration reaction is caused
on the surface of the solid absorbents constituting
the sclid absorbent layers 95 regardless of humidity
cf air to be taken into the removal equipment, and
nitrogen oxide is turned into nitrous acid or nitric
acid. Asaresult, anamount ofnitrogenoxide absorbed
by the solid absorbent layers 95 increases and the
nitrogen oxide can be easily absorbed by the solid
absorbent layers 895, thereby efficiently removing
nitrogen oxide contained in air.

[0122] Further, when the removal function of the solid
absorpticon layer 95 is deteriorated, nitrogen oxide
absorbed by the solid abscrption layer 95 can be removed
by the regenerant.

[0123] Furthermore, there is provided the water tank 104
for storing circulation water which circulates in the
humidifying means 91 to supply the regenerant onto the
solid absorbent layers 95, thereby supplying the
regenerant after passing through the solid absorbent
layers 95 is supplied to the water tank 104, so that
the regenerant used for the regeneration of the removal
function can be reused as circulation water.

[0124]) Furthermore, there is provided the nitrogen oxide

sensor, and the removal function is regenerated when

39



[0125] Further, the nitrogen oxide renoval nmeans is provided wth the
preprocessi ng neans 92 for turning nitrogen oxide contained in air supplied

to the hum difying neans 91 into nitrogen dioxide, dinit%% n 6&:&5 e,
di ni trogen quadroxi de or dinitrogen quitoxi t? I %39%% oX|]
contained in air can be renoved effectiv§#%%“F§%56 &%ﬂﬁgkér sf’ﬁéeL e
preprocessing.neans 92 carries, .out oxidization usi hg _ozone, nitrogen
bxi e cont alitd TATHGITH 6 SAPpPIet tb Lid HGhParTyT hG Sfdand® 16F 3 be

oxi di zed ef f ectd ety t e £neer ,c@vennwhent ibhe ot rh SgpRid edsbothlz& the
hum di fyi ng nqus 91 conta%&g excessiv ozoge t hat _.has not peen used for
the oxidizati'on® PE& I BB HAT t REYSHEDF odedst hg Ofkans oo, PIERE bREES SR
ozone i s decanposed dn hHerhepi didyi mge seansrd, Hodt hatet b@sDitg of

absorbents can be Ere ented .fromde er%orati n due to tﬁe e cesgive ozone.
[0127] Furt h®LI5FAEE Fbhe OFert BE t?ﬁé%ﬁ%pF&ﬂ%ﬁ? goﬁ;%h R 7R
suppl i ed i nt @xaidebefani ebpassipgotrdugh the hum difying means 91, a space

for installji he . .renoval equyi prent can pe made spall as conpared to.the
Case whdPd 25 Pt IG ot St RBCTOGEN T da.C Eonthe ABS L8 BEP By FaSer ng
the air throyghl heheppai¥PEesY 99l AgUIMPENE 83 & J¥ ePk 96835 NP1 TR@fen
Furthernore, a pressure required to pass ajr throggh t he remval eggignent

can be made P&W %S WWMhardF{dn Bhe 2UBR Mhefd AFPSHEgeAt Ay ddh™e

preprocessi ng1 equhprENtn cORsigdnt i BY dhedpr,eprocastirggdnans: r{ 6%3&e,
Further, in the pitrogen oxide renpval equi pnent according to the present

i nvention sh&WiihTEgEN guagdpe AT Pyt PR B ABhHO MRS 013 Y tashr bent

layers 40 FPR4-1040BCH SGx NSH MAESth CONSTRUGTI Qi €0. cdf d.b 95 AkRoved
preferably cogg%eteLy over |l apped with each other in a plane as described in

the above ex& %?tPBﬁ%%ﬁr,_ the humidifying means 91 may be integrated with
the ni fnaged) oxude: ROSQr RLi WOeMEHE PAep@ @S £91 0¥ 8 hisappedc Wirtrhi 8¢

| east a part of the solid absorbent |ayers 95, and the, sizes of the area to

lxaoverlappeGUt oxldization by using ozone, nitrogen oxide

contained inair tobe suppliedtothe humidifying means

91 can be oxidized effectively. Moreover, even when

the air supplied to the humidifying means 91 contains

excessive ozone that has not been used for the

oxidization reaction in the preprocessing means 92,

the excessive ozone is decomposed in the humidifying

means 91, so that the solid absorbents can be prevented
from deterioration due to the excessive ozone.

[0127]) Further, since ozone generated in the preprocessing

means 92 is supplied into air before passing through

the humidifying means 91, a space for installing the

removal equipment can be made small as compared to the

case where a means for oxidizing nitrogen oxide

contained in air by passing the air through the

preprocessing equipment as a preprocessing means.

Furthermore, a pressure required to pass air through

the removal eguipment can be made low as compared to

the case where air passes through the preprocessing
equipment constituting the preprocessing means.

[0128] Further, in the nitrogen oxide removal equipment

according to the present invention shown in Fig. 9,

the humidifying means 91 and the solid absorbent layers
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wi th each other are not particularly limted, but nmay be determ ned
according to the installation spaces or the like. Further, the plane area

of the filling-up |layer 103 constituting the hum difying Etmr_l%lgg%ﬂgg be
the sane as that of the solid absorbent '%XEQIP%&S@?OQ?P&JVC%?SQ & he above
arly 11

exanple or different.. These areas are not particu |mted{]"but may be
det er m ned ac90§)%q_,len r:)e;)féhe i-nst.al aces or _the

|.ation-s l.i.ke. [0129]
Further, the Trenova nlr?Pol eﬁoomﬁ%%%l%} u?ivnegrfﬁgper%géntﬁéanﬁ[cwfrb%r
carried out hyna pethosl af dgyayibgd time thegeheraate vane ltdhe shbwe wadbspr bent
| ayers 95 or _.b nmet hod of i r.sing.the sol,jd absorbents into. .the
regener ant V\,itt}h'%'{nﬁlf1 el%?xlﬁo%gggafs[%§3gl]ayFuk??héP§C?%5aﬁ'uerﬁdwﬁ}i}hgtrﬁ%ans
91 descri bedriit thegerabavei éranploes @rpanatrhemdamnisdi Oy ng areans nay heeused
as the hum difving _neans 91, .Th um di fyin ans, . 91 usabl.e herein is not
particularly9 I%{?ggpa%%w*gp agxgﬁ;ﬁséf %r?agﬁgs%geﬁpef 5° Ja‘?s?]ﬂaoﬁtﬁﬁ%?ty by
sprayi ng watlesyemntso9di,r atdt hael iskieze f0431EhSecttren Do Breefeveed apped
Enbodi nent s of. Equi nt .and_ Met hod for movi.n i tragen, Oxi d ccordi ng
to the Pr eséqrﬁgﬁn?/gﬁﬁ Sﬁar[%’iﬁfePP@fterpraeﬁRgéﬁﬁ’o]dgﬁilﬁt%lg‘fl{:ﬁéi'egiﬁ%ﬁ%?ﬂ and
the method fo¥ detevivig ¢t 4 ogenr dkhdetacebrdiingst altlhet peasemtacée aventi on
wi || be described

Flo. 10 1o aihehidte draRrAgor Bofi FIARA SR o EnbOR ehbt premor
according tadperpnesentohsveit ieindi ghelhumiadisohenst inteadsawiingnoy
coststance | g £Phal g s slclure of an, abeorptlon Uil Lpgdditen. @
storage part sandest it ibakBOhbERE 4 BYersS eaztnhDE SHAAWf fier Fhe. .11 Tho gake it
easy to see the drawing. [0133] The nitrogen oxjde renpval equi pnment shown
in Fig. 10 GO Feedta MR di PRirg TEhAS 91 fof Mo fyPHG  S9Yt dken
into the renmeMat e eGUINH®@ M G c 8 riifi8PG ACEIH O n eaNsl H2iber spd el gi oig tthérogen
oxi de cont ai rleidkciar.] t he
[0129] Further, the removal of nitrogen oxide by using the
regenerant may be carried out by a method of spraying
the regenerant onto the solid absorbent layers 95 or
by a method of immersing the solid absorbents into the
regenerant within the main body 101.
{0130] Further, the humidifying means 91 described in the
above example or another humidifying means may be used
as the humidifying means 91. The humidifying means
91 usable herein is not particularly limited and, for
example, an equipment for raising humidity by spraying
water into air or the like.
[0131] Section D: Preferred Embodiments of Equipment and
Method for Removing Nitrogen Oxide According to the
Present Invention
[0132] Preferred embodiments of the egquipment and the method
for removing nitrogen oxide according to the present
invention will be described in detail with reference
to the accompanying drawings. Fig. 10 is a schematic
drawingof anitrogen oxide removal equipment according
to the present invention. Fig. 11 i1is a schematic
drawing of assistance in explaining a structure of an

absorption unit. 1In addition, a bottom panel of a
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air after passing through the hum difying means 91; a nitrogen oxide
absorption neans 94 for absorbing nitrogen oxide contained in the air after
passing through the preprocessing neans; and an air pressype {ggd_ an 93

for collecting and taking air into the r%@ﬁ%ﬁ%%&@?ﬂﬁum?&fsdcﬂg the air

t hrough the renoval equi pnent, and di scharging the air out of thé renoval
equi pnent. [Q134] _I 1fion installation, location of the, pressure
feed fan 93 %it%%?g%a%%ﬁ%%l%Ppyts:&ﬁnji?e%gsglftbe%gngégear?o%léFi 8ﬁ>tbéq'f}b?‘%nt he
hum di fyi ng neanEigl orl hbet ieaket hiet hamisdi fyong aanb c9ld nad ithe.
pr eproc i ns 92 far air_can ss t.hr h .t he absor.ption unit
94a. | 0??@]‘4’?’%%@% ?jolg%ﬁggf’lndeo a%géer 5:te|ng%v%§aﬁsc}l§ﬁ8?% nptr 0%88& MMt Phr ee
absorption udid sc®dardssshowa ki di f0ingThe aabso? pt fomr tnin $d94a 1egove
ni trogen oxi de _con aineqlticptir b%é ' the air through the salid

SO

absorbent | ayer’s 98 ESmpdsed of ©sh fnpa‘g%jsg‘g%gﬁtpgeﬁﬁéha Qgs? e FEf mite 94a

is provided widdna 28nfoal okdrd O6inkon icond gehl brg d4¢ oy ng ariatesd of tahe
passi ng through t solid absorptive |layers 95 Further, the three .

P Dsor pii on UMLS BA% S P am Tt ol nael FHt agiac BHMIFL § ReNErRPaRE 91
direction. |lm Fgtrilgethesupper ansoapd i ¢ herleovers é&vd ob reachsalysarptyi on
unit 94a are _i.ndicated gcy.cgotted ines. [0136], 1 n addi tig@, altho%%lr}rhtghree
absorption uMitS 828 ™ aPEUET TR IR Ghe 1exanBrfe DFTFi YT CEF, PAE er
of | am nat ed tabsoupth aheinp ke prso 0ok spatd i mubard y ahtdmatred, i andr ey bee
determ ned tq an nber, .equal to r mare than two according to
"nstallation HSCat TG 43 SFROAE 0 FOPCHS S8 7 fu SFAVAT Sl [ STRECT BRocEheLt d.

condi tions ancmbeall kequiPR3At Furddet ngt baenatinrogen oxgiet henbealoval
equi pnment shown ,in Fi 10 .provided with a regenerant nmeans._ for

. [ I
SUppl yi ng a FEHEHBRETCt o PReiit T BESH UMF de SaBddr ol orP frechs BEMH Thse
that the remempkipmraidt on of the solid absorbent |layer 95 is deteriorated.

The [0134] In addition, the installation location of the
pressure feed fan 93 is not particularly limited, but
can be a location before the humidifying means 921 or
between the humidifying means 91 and the preprocessing
means 92 so far as air can pass through the abscrption
unit 94a.

(0135] The nitrogen oxide absorption means 94 is provided
with three absorption units 94a as shown in Fig. 10.
The absorption units 94a remove nitrogen oxide
contained in air by passing the air through the solid
absorbent layers 95 composedcof solidabsorbents. Each
absorption unit 94a is provided with a control fan 96
for controlling flowing rates of air passing through
the solid abscrptive layers 95. Further, the three
absorption units 94a are laminated and integrated in
the vertical direction. 1In Fig. 10, the upper end and
the lower end of each absorpticn unit 94a are indicated
by dotted lines.

[0136] In addition, although three absorption units 9%4a
are laminated in the example of Fig. 10, the number
of laminated absorption units 1is not particularly
limited, and may be determined to any number egual to

or more than two according to installation location
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regenerant supply neans conprises: a regenerant tank 97 for storing the
regenerant; a regenerant supply line 98 for supplying the regenerant from
the regenerant tank 97 to each absorption unit 94a and, atpdNg 5afE.gdi Me,

returning the used regenerant fromeach aRSAIMFAN cHRbtrFARkOCENe 1y,
regenerant tank 97; a supply valve 106 for individually supplying the

regenerant to.g ; rpt.l on it ; and an exhaust valve 109 which is
cl osed when the raggelﬁeéﬁgn%ds(gpﬁﬁ%e J?ggt'he absorption unit 94a is

accunul dt@H37d Bugasherecthfe cdttiongpar b x1i08e §Oh88)a Fwahépmeret §$mowhe
ni trogen oxide.r val ' s Shewns kn BN g S t e
part 107 anddle% Lga 'réLcOteﬁTL% 3%??%% par}t,v”p]l}')gL ﬁaggﬁ?gggrﬁghgﬁggg%gﬁgéﬁg’t t he
regenerant supptri etluppdiithe regereyane rsuppl ytol itnee 98 at rideee i nex dfle

regeneration Late pn; £ h sqr.bent r he
gas rectifi ca .98%%&2’?{3”2@5%3%% %%glléo??%%a%shoar%e?\{]gl g%“r‘?‘?@g %g%lcg{;POB
i mrersed in the tlegeaedand .ap 963 erFurt hgrer t9fe ins td@ger ioxrdé erxcenmovBhe

equi pnent sh i i i rovi.ded w [ L rogen _oxi SQ not
shown) in anoéé??eé{és{%%}:gégﬁp;leyfrg?!' a%ﬁsscvé%gfrﬁ‘ggé %i'rga?teeqrérgggza?gtg {%?%ugh
t he nitrogen %xifder aiisor pnicohheneane9dras tpur Feerkae ranfthe upp k ggeihnexi de

sensor dete nitro ox] de no L on th nitrogen. oxide
absorption m?a%sgslf asn%gggrﬁlr%&stg% c%%égh%p%%bgn ng{orHi f%rl'loegerne %inc?eran%
contai ned in ttdek Puritfe edaaihr ay schartgennf nami he4 reaovd) afuitprent ame0140]

In the nitrogen oxide moval _equipnent sho in . Fig. 10, the nitroge
oxi de rermvalqzjfﬂ%éti ornég rtnhlemgni F?loegenu%%%vg ﬁggc)ernp%fgﬁ%nea §°9 iesgCpl
regener at ed vieso4d HFPO4-0h ORCF 4 EGt oNt Bl MATSUh €CONSTRUGTH IO To.g stitmp 1iyhe

R A L L LT A
means 91 so farecasht hdsanptiisrcapabkeddfa humdi byi pgreaust Farlexahpbe, an
equi prent { or, RASRI % 3 oY §UGH o eRet YRS ALLLNGE UBLERYPT oYY ALRLN
absorption unit 94a is accumulated 1n a gas
rectification part 108.
[0138] Furthermore, inthenitrogen oxide removal egquipment
shown in Fig. 10, an absorbent storage part 107 and
a gas rectification part 108 have water-tightness so
that the regenerant supplied fromthe regenerant supply
line 98 at the time of regeneration can be accumulated
in the absorbentstorage part 107 and the gas
rectification part 108 and the solid absorbent layer
95 can be immersed in the regenerant.
[0139] Further, the nitrogen oxide removal equipment shown
in Fig. 10 is provided with a nitrogen oxide sensor
(not shown) in an air discharge line for discharging
airafter passing through thenitrogen oxide absorption
means 94 as purified air. The nitrogen oxide sensor
detects a nitrogen oxide removal function of the
nitrogen oxide absorption means 94 and controls a
concentration of nitrogen oxide contained in the
purified air discharged from the remcval equipment.
[0140] In the nitrogen oxide removal equipment shown in
Fig. 10, the nitrogen oxide remcval function of the

nitrogen oxide absorption means 94 is regenerated when
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suitably used. [0142] Further, the preprocessing neans 92 oxi di zes nitrogen

oxi de contained in air into nitrogen dioxide, dinitrogen trioxide,

di ni trogen quadroxi de or dinitrogenquintoxide. The shape pfo4-veorcT-36

preprocessing means 92 is not particul ar INzdHIHRTSd, colaTRUGT IDNeEer alalty. an

equi pnent for carrying out oxidization by ozone generation capable of

ef fectivel y oxhei ziingrbiglerDger i dexisleneb ra deweeaneent ratd @8n [dA3SE of

Furt hernore, the ni%gggen oxi de renoval equi pnent ﬁhovvn in Fig. 10 may be
e

provi ded wi t I aPdfs L £ 8n S FUNERITHE F P BprebeRtidy Fhe sol id absorbent

| ayers 9% feom cdrogoenaipienecassarye koedexanlige hheid EPKAGRSSHhEEN S
equi pnent QZﬁy be(ﬁJsed as an electri.c dust coll egt gr for. collecting dust
at the time 8Xi di%5t #8n *¥® nt $PEgert o@(?ﬁ@.bcl[eblﬁ 1 DB R Y He fhEckness

of the solid mbsordeamglayer ardSeghovpmen tFi GorlOph$ sidigparit cWiarbygh
limted, but is preferably in t he raE%e of 10 to 50 ¢m nore preferably in
the range of M8SG BOPEME 11 £ R TUR ckAYSE B COR 2 LBATY dhebrfedtaYafsr 95

exceeds 50 crguliit: ds]l yunfsa@r abl e because a pressure | oss increases.

Further, j e_thickness of the solid absorbent layer (95 is less than 10
cm it i[sdia‘?ég EHF&ﬁb‘?Eblteh%é’c%%EEOCten%?énﬁsm?ﬁélspgéﬁf’b%ﬁilt%?% Rat-pogen

sufficient resmyale fuBglkisineannatn beaabt ai ngdo [ AAB) e showd dhi Kegs. 10
and 11, the absorption unit 94a conprises: the absorbent storage part 107
provi ded thétePrWitBerhe $A5Aa080r bett PAabECIDB; (Hea I L fifcat Pén

part 108 for deeatitfybdgenayhipassk e .t hraughs H Ngesef itth @psaspenlcd ayeng 95;
and a 44 FP04-010PCE-SG NI SH MATSU CONS RU&TI, Co., Ltd, rectification
part 110 for d"FERE 7<t A ARiRAF &L, CWhBR L X he ™bsBFApt PHLY URiRre§4£ T3Py

| ami nated, reghifejigpaient PESY NGathrough thee sekiih ahserkant phayes §n85
anot her absorption upit 94a di sposed below a unjt body 111. [0146] As shown
"n Figs. 10 #HAMEEAThEMUAAPHRLG Sf1SEectively oxiaizing nitrogen

oxide of a low concentration.

[(0143] Furthermore, the nitrogen oxide removal equipment
shown in Fig. 10 may be provided with a dust collection
function for preventing the solid absorbent layers 95
from clogging, 1if necessary. For example, the
preprocessing equipment 92 may be used as an electric
dust collector for collecting dust at the time of
oxidization of nitrogen oxide.

[0144] Further, the thickness of the solid absorbent layer
95 shown in Fig. 10 is not particularly limited, but
ispreferablyintherangeocfl0to50cm, morepreferably
in the range of 15 to 30 cm. TIf the thickness of the
soiid absorbent layer 95 exceeds 50 cm, 1t 1is
unfavorable because a pressure 1loss 1increases.
Further, if the thickness of the solid absorbent layer
895 is less than 10 c¢cm, it is also unfavorable because
there is the possibility that a sufficient remcval
function cannot be obtained.

[0145] As shown in Figs. 10 and 11, the absorption unit
94a comprises: the absorbent storage part 107 provided
therein with the solid absorbent layers 25; the
rectification part 108 for rectifying air passing

through the solid absorbent layers 95; and a
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di sposed opposite to an intake side surface 112 having an upper portion of
an intake side 112a and a |lower portion of an intake side 112b provi ded
with an air intake 112c to a rectification part 110 for 0%@5F6$g£§ uni t

as shown in Fig. 11. The unit body 111 h%%sﬁxﬂﬁﬁet}ﬁh%d&&bﬁ”@& akeg,
| ow-profile shape provided with: an outlet side surface 113 havi ng an

ti t tI d
1155, pr ovi ded W Th B 1 oGuPrat " Rord T Ui PrO L REARCTI Ears Bk WAPT T ora

| ower - st age Uni€; abadr p B0 03] dmstlr Pdees sl 1Maniea gt odi, dedk d nifhei g radti on
i nt er secti ng sls@rnzf_:};etI?fgﬁg%ug:];h?ec%Og‘gﬁga%%,sac?%}ggytalanféE% 94 bacs 3

[0147] Further, own I'n e-air
provi ded overab ferfotl 1owi dril of Sthe dilp)ppsséatlebeslmw ageuhli2t alnddtyhel Alr

out | et 3 S e dth .o 0 i rface

113 to héil ?Aéevséﬁ ﬁlrrgug% a s6r p‘% i %‘% u%}%és gggt F%éigg{] il'ﬁié %%per

portion of thklspblsetd smjxeo$l3:ae cn‘o tahe imus ket ssidde ssurface 113 ihsaproyi ded

wi th an openi N9 B rt 1&§‘§tla<?§b (% beh@ }9@69%1 anglgl oselgds?i t c?t rsoI id
Pen Ns

absor bents can be I'nto and out omt duti%et ~ si e SuPf ace even
in the statep/wuetectrheofalasaormterkwmiéegdalabeplmndt—:eu wiAcboradi nghiy, the

solid absorbeir}g ‘l&%erééé cagobe af orL:ree tg%f Oégt%rerﬁafst grrtt hci 1I0am Pg}:l Ofgt 21;

the absorption units Further, sor ah "be “repl aced a
t he formati ol owe rtteet sgki dlI’HJbSO&bEBﬂid\aIyEILSL F5gif 1ﬂ1ece§[§aeyun[1a:14®c]>d9\

boundary wal | stora art lO?b i.s di sed. _bet ween nput, si de
surface 112 ziLnfd){t%‘ £utl gﬁ%l e rfacecﬁ%g% %h Lavottbh Béln%a o“':’fh%p
storage part pddeidesd dwsp(hszedahomuzmheal lsyi d & oaua:ﬂmer lamtl 18¥%drof &he 45

FPO4- 010PCT- SC__ NI_SHI MAT.SU C%\I%TRUCTI O\I Co, boun ar wal | _of .the
storage part Bt %Otrﬁ‘el%rﬁ)per p8rutt]b Lot ‘Eiﬁei g&ﬂ &t Ssi d%offfapgorta}sopo
form an absordfersn csiolagespard lﬂﬂmeouumidBd Wiyt hhenbaiimdany: wat lpo@tt t he

storage part t he .bottom pa .t he_ staorage art_107d and the, upper
portion of Héf%&qe?m erfﬁf @1ca 1onpaﬁ%€gra80wer stage unlit;

and two side surfaces 114 are provided in the direction
intersecting an intake side surface 112 and an outlet
side surface 113.

(0147] Further, as shown in Figs. 10 and 11, the air intake
1ll12c is provided cover the full width of the input side
surface 112 and the air outlet port 113c is provided
over the full width of the outlet side surface 113 to
flow air evenly through the absorption units 94a.

[0148] The upper portion of the outlet side 113a of the
outlet side surface 113 is provided with an opening
part 1i3e capable of being ¢pened and closed so that
solid absorbents can be taken into and out from the
outlet side surface 113 even in the state where the
absorption units 94a are laminated. Accordingly, the
solid absorbent layers 95 can be formed before or after
the lamination of the absorption units 94a. Further,
solid absorbents can be replaced after the formation
of the solid absorbent layers 95, 1if necessary.

[0149] A boundary wall of a storage part 107b is disposed
between the input side surface 112 and the outlet side
surface 113, and a bottom panel ¢cf a storage part 107d

is disposed horizontally from a lower end 107c of the
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[ 0150] Hol es having a dianeter smaller than the particle dianeter of the
solid absorbents are nmade on the bottom panel of the storage part 107d. A
nmesh-type material nade of a nmetal is used as the bottomE@@Q_eg)ld)EICTt_Q

storage part 107b. Further, as shown in Eiﬁmyf Utg@\}%%@g@%%nehﬁ t he

storage part 107d is supported by placing e edge o m panel of

the storage part. 107d .on supbport nbers 107e_praoje¢ting toward the
i nside of tﬁgua é%rrgen"fa]é orodlfgetlb?lrgecl agleofgafﬁeqioﬁfl re Iﬁoheoflpt%eersane.
[ 0151] Furt heort hennufrerted oldtbl €h 1 ge 113 aeps asenbst armbohtadns ofrbant

rectification part. As sho i-n Fig. 11 the bottomof the rectifi.catjon
part 115 is F&coa]f%%e @eﬁ%&@ﬁ?nﬁ%géoﬁ%ego Ndat elfjfupgg.ryaws&&n ‘#ry
bet ween an upper spostaqgr ofaman 1 MTbketdiadd dilPamapdnedl loferh postbamadd an

i ntake side 112 di s ed horizontally below an outlet side undary
|50 [ 0157] PR AT BT AT SR R 40 S R STt by LEE Lo | ses:
a bottofmoadate] Bblas imnsake ¢iadedibeetext endi hgefrr arhd hethaundary iefl ¢ he

i ntake side 112d o.th ttom.af . the rectification rt 115; d,a bottom
banel ot an Bl 8RB E1988 BRAGIRET F Bt He hRHARy OB ChRePGSHER sf de
113d to the patdeomof the srecti§iecpuiran pard.11% ndHB3k yBe aserial
rectification part 108 i eparated fr he rectificatiqgn part, 110 for a
| ower unit b?‘atcﬁeeo&l)?t%%fai‘fff;ﬁ‘és? c‘:'l?](‘%ir&% iUnt pEYR 2 1F ,O%hTBRSO?FBIIﬁa&%H of
the intake piader 116aband rbetheid onapaselowh iherdul ell,sitdee 185kt that

air passing through the unit bod 111 i eparated from air. passi ng through
anot lﬁer a?)SBIa&“?grP%n‘??eQﬁﬁo(ﬁas %s%ﬂrﬁerstg\%vcfﬁes LFrHIPpﬁ’&diF‘:ilei? Rs2§ i ng

Fig. 10. 46 ERQA-QEPCFLSEhNISH YBRS GONSTRECTHN oo r alddl.ph0E54)0 74
Further, as shown in Fig, 11, the hottomof the  rectification part 115 is a
pl ane in par 8F 8 SWPHP ]?ﬁéne’BBtetro?nlpé%@Ipﬁp Ji&fet 06 59 Pt tRE74D SARF
provi ded w bl ameexhauistopart 06 raxmapsdt ngloatathe d ivree of nneegenarati on,
t he regeneragtf atc}g:gméla%eefj in the

[0151) Further, the numeral 115 in Fig. 11 represents a
bottom of a rectification part. As shown in Fig. 11,
the bottom of the rectification part 115 is located
below an intake side boundary 112, i.e., a boundary
between an upper portion of an intake side 112a and
a lower portion of an intake side 112d, and disposed
horizontally below an outlet side boundary 113d.

[0152] Furthermore, as shown in Fig. 11, the unit body 111
comprises: a bottom panel of an 1intake side 11l5a
extending from the boundary of the intake side 112d
to thebottomof therectificationpart 115; anda bottom
panel of anoutlet side 115b extending fromthe boundary
of the outlet side 113d to the bottom of the
rectification part 115.

[6153) The gas rectificaticon part 108 is separated from
the rectificationpart 110 for a lower unit by the bottom
of the rectification part 115, the bottom panel of the
intake side 11%a and the bottom panel of the outlet
side 115b, so that air passing through the unit body
111 is separated from air passing through another
absorption unit 94a disposed below the unit body 111

as shown in Fig. 10.
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absorbent storage part 107 and the rectification part 108. As shown in Fig.
10, the exhaust port 117 is connected to the regenerant tank 98 with the

regenerant supply line 98, so that the regenerant used atFPtOngigﬁ_ggf
ustion

regeneration is returned to the regener a”hléﬁ{;}ﬁm%ﬁ- coNdiRer oy e ex
of the regenerant fromthe exhaust port 117 by the exhaust valve 109

provi de i ngi vi in ch rption.unit . 94a n be rried t
individ glj1€g?orEd§§J5h%a soggti%}ﬁgﬁﬁi t 4%.19[01%%’ Fﬁrteher?n%)r%eo,m agfsﬁcglvﬁ in
Fig. 11, thedmttomicfathen pecttifilatismp@atantlin pakispbedd wsioclastih®
overlap wth t oyndar |, of the rage r b in | ane
Ther ef ore, Wrr%’eon@?ﬁe‘ gbasrg?%t ;ggﬂn Eﬁ?t S&Aloagiége %’aa}npﬁaileoé?gt hgnbcgt?g%vd‘fd?%e
rectificati owipaht ablxhsueverpapped ot b xtheeu sipperg endt1Q@fee ot itee of
boundary wal| torage .part 107b of anqther_absor,pti uni t 94a

di sposed bel c’fv?%%gte&%?lﬁgdy 111° [0I56]" Fur fher ,a%(ﬁugw&p%{%gbetl e Yhe
bot t om panel adfstheernntakersigte dédliba BOd thel upperr ot tifdnc ot itdhre pant ake
sLie L1ea, s et . 88, 0 180 degross mmpe BLALEIAD! ol L9710,
and the upperomoetited afo the rrigkee siade T2k 98 eistsh ttee 13y dagreast or
octificati o BIPag: Taf oAt DR Lt oUGROEHS Tas tr BEE Pearioh THPE 108
or the rectidff catgenepartidhOitoreauraved-sbagreunegecannant ha robt®! ned.
brf er abl'y f FOH 113 0 108 \HEP & A" T ey ctont S %% HF SEMHEE Pforf TRE HYtndary
bet ween the chdtbsamtofpdhe iInt ake i tkrel¥xiand stthevhattem paneb r ofs id¥e d
FPO4- A OPCT-SG NS INAF?U CCNnggCTIgN Cb.i Ltg.iah outlet. side 115b to
the bottom panelt &f 44l S¥ ot Bde® CPat P SPERS + 8RB regﬁ@sgﬁtnsbg GrEEan® from
t he boundary oubet ween ¢ heubdil pnrofr tdechectl § beatt donpamiidls4and the
ggg\[/gmr iﬁﬁgg %\?f thf]l:i Oqlajtjé%\g)tr es,.I daes 1sll§gwtno itnheFioé{Jt. | ftl ' %Ihdee bséjgcao(rzne olflsc'hf—lsf the
rectification part 115 is disposed so as to overlap
with the boundary wall of the storage part 107b in a
plane. Therefore, when the absorption unit 94a is
laminated, the bottom of the rectification part 115
is overlapped with the upper end 107a of the boundary
wall of the storage part 107b of another absorption
unit 94a disposed below the unit body 111.

[0156] Further, an angle 8 between the bottom panel of the
intake side 115a and the upper portion of the intake
side 112a 1is preferably 920 to 180 degrees, more
preferably 120 to 150 degrees. If the angle 0 between
the bottom panel of the intake side 115a and the upper
portion of the intake side 112a is less than 90 degrees
or more than 180 degrees, there is the possibility that
a sufficlent rectification effect of air passing
through the gas rectification part 108 or the
rectification part 110 for a lower-stage unit cannot
be cbtained.

[C157] Further, the ratio of A : B 1s preferably from 1:1,
to 1:10, more preferably frem 1:2 toc 1:5 where A

represents a distance from the boundary between the

bottom of the intake side 115 and the bottom panel of
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than 1 : 1 or nore than 1 : 10, there is the possibility that a sufficient
rectification effect for air passing through the rectification part 18
cannot be obtained. [0158] Further, as shown in Fig. 10, the nitrogen oxide
renmoval equi pment according to the present invention is proovideseon-tsh a |id
116 above the absorption unit 94a consti Wuthngsivecoppeiureson pay.ti apaof the
nitrogen oxide absorption neans 94. As shown in Fig. 10, the |id 116 has a

| ower portion pd6h, of ctthe isfdTe shBPesash ot h8 kR PRELI 87 of <t Be ot sam
panel of the storage part 107d of the absorption unit 94a bel ow a top panel

116a, so that 3 ¥ 11dW Bathnfof rAR L BaSSI hy & ALSUghn FRef T 8BsbhFt Pom i ¥ Y94a

constituting Hé‘@wlé@@lertrfpéthQrttdrﬁmofh%%et he- san® shape As ghat af1a fhgw
path for air flow ng hrough_anot her absorption unit 94a.” [0159] Further,

the unit bod;ﬁmqu%aomh@qwll@é E&® Bt Yofned A5t dhybnabekhal ouoket

exanpl e, a signghe gpteriak 10132 conpashteRleLi al; sughaas S@fESStleé“és
stainless steel, FRP or PCV, or the |like, and the material is

subst anti al | yhamiledl a0 RO ER deean inveli orh eF@166] thﬁWSlQlﬂmﬁMl ty
condi tion, anapsof l%‘?ﬁf Bicd ed £9SDEEAN c@tf:L'oQWer_‘ngé@Eefé'}daﬁf}ega'sl%el1‘? the

nitrogen oxide renoval equipnment shown in Fig can be suita selected
fromthe afortéh@wg@né@m%@rtalfsl%al%bmﬂoh% @ﬁ@m%cbe[mgﬁ]l andorder

Lo removenigyogen: exide f1emg n CONGAI NP Rifd ogen i de, e

containing nitrogen oxide is rst taken into e removal equi pment %y t he
powers of th& QRe¥sur @ FebBmegt %Céﬁdffimgc‘éﬁt itdle frane sga! tasi BHeWT 3 anFi g.

10, and the gid ;BPSQ;Q?@&%?;HH gy ot he N dutyi @B%%@;ﬂt&%nc%{% the

hum dity thereof® to not |less than 60% nore preferably not 1ess than
FP04- O1LOPCT- %amwm‘pwwgsm@cmp@@mostm@rm%i sﬁb%qumr;pg%e air

after passi ”%£{‘£8U9%§$‘P EQLHH dh £ ying g@ansﬁgl ék?ov?HpR (%;0 Yhe the

preprocessing neans the nitrogen oxi de contalne he "ai'r
turned into diitdobeh Bla(%(lédelo‘dﬁm Praogehoty ildxdlbeef the Same shape aS

di ni trogenquadyoxi dgadigh FEQIeNaYEt eXiede o @PEni Rfine: of the storage

part 107d of the absorption unit 94a below a top panel
li6a, so that a flow path for air passing through the
absorpticnunit 94a constituting the uppermost portiocon
has the same shape as that of a flow path forair flowing
through another absorption unit 94a.

[0159] Further, the unit body 111 and the 1id 116 can be
formed of any material, for example, a single material
or a composite material such as soft steel, stainless
steel, FRP or PCV, or the like, and the material is
not substantially limited in the present invention.

[0160] Further, a humidity condition, an absorbents, a
regenerant, a flowing rate and the like of the nitrogen
oxide removal equipment shown in Fig. 10 canbe suitably
selected from the aforementioned materials and
conditions and used.

[0161}1 In order to remove nitrogen oxide from the air
containing nitrogen oxide, the air containingnitrogen
oxide is first taken into the removal equipment by the
powers of the pressure feed fan 93 and the control fan
96 as shown in Fig. 10, and the air then passes through
the humidifyingmeans 91 tocontrol the humidity thereof

te not less than 60%, more preferably not less than
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air is then supplied to the nitrogen oxi de absorption neans 94. The air
supplied to the nitrogen oxide absorption neans 94 is supplied to al
absorption units 94a shown in Fig. 10, and is controlled so that the air
passes through all absorption units 94a at a constant fl agwgRgol&berish t he

solid absorbent |ayers 95. Thereafter, whesntMers topassesibr@ughrthe
ni trogen oxi de absorption nmeans 94, the nitrogen oxide contained thereinis

absor bed and gegoved.,d 0162k A1 Y0 enld e e 8! pBRSSI Ag. ¢ REoHAN, L hgesol i d

absor bent Iayers 95 flows in the renpval equi pnent shovvn in Fig. 10. Th at
is, as shown trffnitrﬂglfmngm@aﬁb%t%lenl@aﬁ@ppdfl%etPnta@ewemerqz@@asShegu nes

downwar d fromefhe it akgqsitde W@gé@kﬁogglﬁ% then batitumy of nt he, e %1r

rectification part 115, and the bottom panel of the outlet side 115
i nclines upwersl 4 BRrechéd "R toht 5PIaTh Fertide cativhtp@aenisriexige,

boundary of t%?%tﬂﬁen%ggdli@gldg%fhﬁfnlltri"&g{;@ lc?ﬂ‘@"tot)é’f)débsé’ﬁetﬁﬁ@

units 94a of the absorption units 94a shown in whol e space
formed by thebbtientben Kaprédied da itdhe Ipaﬁtrqﬂ%nc@ﬁstdq Lﬁkpﬁgrtprrelgpper

and |over adjacent @psor pijan é@#t%%ﬁllte@ @Qttg%parpf{:r%f dhe o%yi{;ﬁ

side 115a, and the bottom panel the outl et side serves as a
path for the ap$opadsi oy ﬂﬂﬁha@@gﬂﬂxth@ sabpdimd dre adilt eboxarpkuramemita the

uppernost ahpoy pgwmmah the whohg ShacgoheniBrh BY e ﬁggttt gf the

rectification part 115 ot i om panel ~ of t e intake si
bott om panel afrt Heaﬁ)aﬁlsetthsffdegllla)llarmbshefnﬁuomlwselt\ﬁes 94x aaft] ow pat h

for the air e h o tio i{s 3
Accordi ngly, éa%?g%:%%gsglm{l%gh eac srgr@lpelt i %%E&lﬁnatggggk%é;&gu%p Y865 r om

the air intakd portTm@Z@aﬂQeEPO4w®m3CT»1‘% aNll ISHENAT SE)SCONBFRUGTRON- 108
Ltd. flown Ogul( 99‘8@61‘8%"@%&0‘ %%*EEPBHIR%W% o b€, ; ¢ DLk, %Qfdéﬁa

fromthe intake si oundary | 0 the bottom'f the rectification part
115 as indi catertagynedetimnsd nn iF gabs@ri¢dwa robl Fgoelwedpwar d by the

mnt0n1Q@E%2?fA@et%géekfﬂgp {%g)gﬁgmﬂggsqﬁéoghrough the solid
absorbent layers 95 flows inthe removal equipment shown
in Fig. 10. That is, as shown in Fig. 11, the bottom
panel of the intake side 115a inclines downward from
the intake side boundary 107d toc the bottom of the
rectification part 115, and the bottom panel of the
outlet side 115b inclines upward from the bottom of
the rectificationpart 115 to the boundaryof the outlet
side 113d. Further, in the lower two absorption units
94a of the absorption units 24a shown in Fig. 10, the
whole space formed by the bottom of the rectification
part 115 constituting the upper and lower adjacent
absorption units 94a, the bottom panel of the outlet
side 115a, and the bottom panel of the cutlet side 115b
sexves as a flow path for the air passing through the
absorption units 94a. Further, 1in the uppermost
absorption unit %4a, the whole space formed by the
bottom of the rectification part 115, the bottom panel
of the intake side 115a, the bottom panel of the outlet
side 115b, and the 1lid 116 serves as a flow path for
the air that passes through the absorption units %4a.
[0163] Accordingly, air to pass through each absorptiocon

unit 94a is supplied from the air intake peort 1l2c,
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of the rectification part 115 to the boundary of the outlet side 113d, and
di scharged fromthe air outlet port 113c after passing through the solid
absorbent layers 95. [0164] A concentration of nitrogen oﬁjoq%?@]ggﬂseed in

the air thus passed trough the nitrogen @xi.gde,aRs0rBhd

det ected by the nitrogen oxide sensor and tﬁen t he g%lrﬁ{bswglsgc Oér’gléééés
purified air.. At thi time,. when the niitrogen oxide sensor_detects njtrogen
oxi de of a prfel(f)e.‘f]gr r?l%nle%lqgoenl n Pgtqwoarlrgr |g?|}é?, Ibtc‘\htetsoﬂli tprabrb%ﬁi & d he

absorption meansa®4¢ desdei Bdd deFown st heedenes eed i ¢ O16GJuride i tTdgan

VAl ves. 106 SIS Mo SR Ot SES Gosneas 1419 © SRRGREE AT Vet P18 £F aed,
regenerant i ®wuppeiadrionomrt el g egeler ddtowrankb 97 quiaal yt heweageney anhe
supply line 98 nd the regenerant is, -.accunul at in the absorbent,_ storage
parts 107 ang’qth Omgé’sar?%gt P&iect F oRUGart s ibgeoﬁd]a%’ﬁ) 35506? p?ﬁSn%l?ntiJT%m 94a
to renove ni brfogeheoxiettet f Eamdtheoaokiad absatbent s; heabd uhes eaf teef , t Akl
supply val ves 10 re closed,, all xhaust, val ve 09 are opened, an he
used regener é)ﬁltjtf?g &xti %sfgc‘f’cﬁr ottt hglegsﬁﬁﬁ&g r r?T?éh%l ?éfuroﬁlea‘dfe%o t he
regenerant take971hy3 ¢ hefregeneaasti rsypphydidge tHO166] ithespvabirdrenthe
renmoval of ni,trogen %%de and the regeneration of the renpval function are
repeatedly C&¥Fed “until the whole air containing nitrogen oxide is

di schar ged @8] par chirssle At ir.a  D467b fAGCOT flb @ i @ 4 heeeauirph®ih eandi i heh get hod
for renmoving .nitrogen oxide shown ipn Figs. 10 and 11, since three |

| ow-prof i | 6 @or bRrch RAT S 0dd G ERI ARt BHZARET | GF eGriataRiS Ok 100
instal | ati onmayeasf o tike oot &d t%H P4 REORCESEyy e Nl SiHIIMM Sble EONST RUECH T ON
Co., Ltd. ab rbenf5 | ayer 95 c%tn be reduced to one, %hird as co areﬁi,to t he
case where t Nab8& R1BniEnitsS 92395 ARsPRT BELEF 13 hE i nfthdDis

ext ensi on di reahéonwalen three 301 t d ogfasordentiel agerso95des@edhatnikeogen
Installation space tor Lhe foroval; 204 PIBNL, Can.Re Secured; 2% 1 Y the
nitrogen oxide absorption means 94 described below is
regenerated.
[0165] Thenitrogen oxide absorptionmeans 94 is regenerated
by a method wherein all supply valves 106 shown in Fig.
10 are opened, all exhaust valves 109 are closed,
regenerant is supplied from the regenerant tank 97 via
the regenerant supply line 98, and the regenerant 1is
accumulated in the absorbent storage parts 107 and the
gas rectification parts 108 of all absorpticn units
94a to remove nitrogen oxide from the solid absorbents,
and thereafter, all supply valves 106 are closed, all
exhaust valves 109 are opened, and the used regenerant
is exhausted from the exhaust port 117 and returned
to the regenerant tank 97 by the regenerant supply line,
[0166] Thereafter, the removal of nitrogen oxide and the
regeneration of the removal function are repeatedly
carried out until the whole air containing nitrogen
oxide is discharged as purified air.
[0167] Accordingtotheequipment andthemethod for removing
nitrogen oxide shown in Figs. 10 and 11, since three
low-profile absorption units 94a are laminated and

integrated, the installation area for the solid
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Mor eover, since the area on the solid absorbent layers 95 is equal to that
in the case where three absorption wunits 94a are installed in a line in the
extension direction of the solid absorbent |ayers 95, thedtspgen_coxide

renpval function is not deteriorated and {heysRlisd cRRSQLBENLS AN 1iq.
sufficiently exhibit the renoval function thereof, so that an excellent

removal ef fect,  5ap e ayLaifipd 2 caupaled foglhe £asg whgte dfiee o

absorption units a are’i ed rnliné in xt énsi on recti on” of
t he solid absombeat clcayear § 196, caBer wiher mor eh reienee $ be pdrieanofinedch $boéi d

absorbent I ayer 93.qam per qdioed to ane. phl rdd; 8 ressune for, ;passipg air
t hrough the renbval “equl prent can Be rde I"ow, ereby reduci ng the tunning
cost, air cofitha wsiongi drib s ogdreokildeyears BS ,hsght haef the émtdtya $lpplied to
the solid absqr t y F h : L gh bsorption efficiency. can be
attained and%g)gg(g%t%{):? Eé?“eggfnr?‘ﬁ% %ég\}i%t@élgfcrcégpi %r? %grc%ﬂ%dr%aéqﬁglr}éht can
be i ncreasedMdahereky i mprovenghthe reegemertdte o 1l £ff abisendyenf0168kr s

Furt her nore, 9ssi nce

t nj i.S. provided with the bottomof the
rectification parst elci‘g?%ﬂt FEe) gglt tonl1n gcal}%lg%fs % Htgeirn‘f’ atr(}ér?iedéaq']’ls_’L%Jépz;lcnlaoIt1 he
bott om panel uofit $hé& 4ot bete sinethlSbedaiim pasdiinget Arougheeacht ealssiospt i on
unit 94a is fl.own _obliquely, downward t he ttom papel of the_intake side
1155 from ¢ hé HoURaa oot e T bl D Eedd a2 50 ¢ SorhoD Bt LB bf CERGEH
rectificati ooxpiadé reibe villofnnet i guel y nupwared dy i bhe t dotdrodntgenelo lof dt he
outl et side 1%}5b féorrqthe bottom P%.the rtegtific tion _part 115 to thel
boundary of e CHHFTET" si G 113 Brg HE AV r EREh Bassed Hhr ohigh Orte
sol i d absor bénindayemrs t3e r 5d fEPG4A AI0PCTa 5Ge x MeSHL MATSHeGEONST RUETIfEY: €o.
Ltd. [0169] As a result, the flow of gas Eﬁssci(%rlg?ghrou h thgﬁ absQrption

g h

unit is hardi* i REuPet® ARE & HE® g5S TR GgF T18 405 abdcrdent
| ayers 95 fl ewss sopatindy vasi con®ad #£d atrce t hey ctas e 1wher ént hkei het t bm afh ¢ he
rectificatiogg%%%s%%% éﬁgeg@¥é¥p£§n§£eogoﬁqaigggg%bent layers 95.
Furthermore, since the area of each solid absorbent
layer 95 can be reduced to cone third, a pressure for
passing air through the removal egquipment can be made
low, thereby reducing the running cost, air containing
nitrogen oxide can be highly efficiently supplied to
the solid absorbent layers 95. Further, a high
absorption efficiency can be attained and a contact
area in the gravity direction for the regenerant can
be increased, thereby improving the regeneration
efficiency.
f0168] Furthermore, since the unit body is provided with
the bottom of the rectification part 115, the bottom
panel of the intake side 115a and the bottom panel of
the outlet side 115b, air passing through each
abscrption unit %4a is flown obliquely downward by the
bottom panel of the intake side 115a from the boundary
of the intake side 112d to the bottom of the
rectification part 115, flown obliquely upward by the
bottom panel of the outlet side 115b from the bottom
of the rectification part 115 to the boundary of the
outlet side 113d, and the air then passes through the

solid absorbent layers 95.
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side 115a and the bottom of the outlet side 115b are all disposed in
parallel with the solid absorbent |ayers 95. Further, since the flow ng
rate is made even, the pressure required to pass the gas Ry opgibrhe,

removal equi pnent can be made very |ow. FHEtRRREDT EondTRubRfon RIESENty.
invention, a wind velocity adjustnment danper nay be useg I nst ead’ of "t'he

control . »[.0170] _Further, sin the pectificatiaon part 110 for_.a
| ower - s{gge% %ﬁl ?EI $ s‘léSas;{la]ttgd ftrhoem ffigwgaosf %éacst iFFEa'o Ergﬁol‘igg B:yh? he
bott om of thebserpifiiccatindnt piag haldd] ytdeshattloadpandl t bk dhe patakeigsi de

115a and the_bott panel of-.the qutlet side 115h e_regenerant .i.s not
supplied at ttE‘er?li?% gfhe rse%%ﬁer5‘%%%?‘%/3&%&113?{&%3 %% 5?783'}1% sorflofjﬁé"sly
regenerant used campberedduted abeconpareedwiloe tbe thse buwherent kef battem of

the rectification, part 115 the ttom.panel . of the iniak 'de.liS and
the bottom parer’ ﬁctahtel%fﬁtﬁjgtrtsiligeg’l%ge %tglolm &%po e‘iﬁlgi‘?ﬂhepiﬁ\f1 Iala]%ef' with
the solid absdrdbent1bayerrsd 95he] @krtlt olin cafddi h eob,uti he t he ietpii pirdit zanel t he
met hod for ¢ i.ng nitrogen oxiﬂ ccor%ﬁ to the esent _inyention, as
descri bed inaﬁggéﬁ%\/oeSEQ PELE Zeﬁ] Hit ggen%%’irlﬁgd gﬁ@%‘gﬂ%nsthiﬁé{epro?ti on
bel ow t he topSpandfurth@ar ass iheeshape fdfow he gpertd ©n HedDadet becbpt ttare panel
of the stora eepart 1OZ:d of . the %bsorqoti on_unit 9 i S declsljbrablr\{1 di sloosed
on the absor BEIGR URSt T648 L ESRSTA B 7G THE S@sernbs? Pdt iibh oPieRe
nitrogen oxede: ghsenpt ican neensmdSHle seorthdiowhe Flaw parmdoe, gas tpassi ng
t hrough the absor(gticon unit _94a constituti ng thg up Cfr rm?lt ortion has the
same shape B¢ GHER Tof "HE FRGN pat 1 1BR. 50 Padsing & HY oG Ahof RGPS *
absorpti on uniaty 9da. udaveveh,s tee & dd cconishet idwgn Ok cdnl ¥a h2 FPP4- 010OPCT- SG
NISHII\/AE? | ON Co., Ltd. hheto panel %lGa or alli Lbavin a
0 1 cr ohp ToHabe F e &P o BENErovFBED BRCFG SBESHRE R t 1940 oL =
consti tutingliches tippeapst ponticon afs thegpdragend oxitemabsenps i orya@ans
94. [0172] Furthelr;23 98857 Bod LN tFe2Pe XA e @lon  of  the
rectification part 115, the bottom panel of the intake
side 115a and the bottom panel of the ocutlet side 115b,
the regenerant 1s not supplied at the time of
regeneration. Accordingly, an amount of the
regenerant used can be reduced as compared to the case
where the bottom of the rectification part 115, the
bottom panel of the intake side 115a and the bottom
panel of the outlet side 11l5b are all disposed in
parallel with the solid absorbent layers 95.

[0171)] In addition, in the equipment and the method for
removing nitrogen oxide according to the present
invention, as described in the above example, the 1id
116, having the same shape portion below the top panel
116a as the shape of the portion below the bottom panel
of the storage part 107d of the absorption unit 9%4a,
is desirably disposed on the absorption unit 9%4a
constituting the uppermost portion of the nitrogen
oxide absorption means %4, so that the flow path for
gas passing through the absorption unit 94a
constituting the uppermost porticn has the same shape
as that of the flow path for gas passing through another

absorptionunit 94a. However, alidconsistingof only
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absorption units 94a constituting the nitrogen oxide absorption neans 94
may sinul taneously carrying out the renpval of nitrogen oxide and the
regeneration of the nitrogen oxide renoval function. On

hand,
according to an enbodi nent of the pr esentN}%wﬁgg&om%hggg{%f&e%&?g{ﬁy of

absorption units 94a are used, while sone ural Tty of abSorption

units 94a c ti i t L t.roge xi de, absorptiaqn s 94 _are _renoving
nitrogen oxi gg% t%éjelgré%ﬁﬁeﬁng&tg&g}r%t?o%l%%a&l Ha ana({/rfggerreeg%ﬁe‘rsgltaéaae. When
t he renoval mhy nietlrsogemoxigeocandidde gregeartes atalbacafptt henr emadad  9fdmct i on

are thus sinul lLy. carried Q in th nitragen oxi de, absorption nmeans
94, nitrogennggkf%tg?{égr?lrb Fgln%vél% ceo%ql?ﬁﬁoﬁﬁr/tal%adnef’?ec??&elvgfﬁfﬁ‘]
Furt her nor e, okl ddeablsavep eianplrecantee &dr containing nitrogen oxide is

supplie he _pr.epr ocessi ng ans ..92. after_passing_ through the

197 0] Hhahl G BRa T Raf SARBHAER {6 Heh R, (TR o ABRHRor ft b
means 94 af&bersgassing tun bogh Stdhe poeprdoessing nEasnsn 2 r odiomeyrni,dd he
air may al so_be suppl.ied to_the mdifyin means 91 and then supplied to
the nitrogen? BEEE EAbTO e Y rehng gt Tur TEHLEr S oy GG Y Has ot
hum di fyi ng teens QdovhQ134] rFur tbhefen axidenhaiditige nf ¢ gegenr oxide ey be
supplied indpyidually to each absorptio nit 94a via_t pi capabl e of
i ndi vi dual | yjcgll?pﬁllﬁ%%g‘aproxé&ﬁ 5@5&1‘@‘32#?855& Yxi deopoggﬁc%ggﬁsrogﬁﬁcgh
unit 94a orathstidkeg Q1701 &m@podPmesta of evhshpwiagean exangheiehn a
second enbodi.nent of ti on unit filled with par%izlcl es b§8us' ng a

b |
filling--up &qoipreft pi?%%?é?%é’vt% t RO HHEREAC ™ i WI&AtT oh? 2THE Rb8FMt on
unit shown iwhRBilge 43meero 53thRRO4p DEERAT:SE ol SHY MBESE TCONSTRUCTE OF 4Go.

Ltd. se is not provided with, an opening or a.nozzle thereon. Two openj ngs
novever can BETTUL Hbd oy BubFEng" | R OSHRc? Bt DRPC TGN L5 TS ARG! He
absor pti on uairte afemdensand HtypeenFokide, shhwsr pinlzetn bp ot Wh sahspEAtdron
LTI P2 angn]iacos' SQ% artgg?/r%éor%eugnértlgr]é Oegt]d %%Oen the removal of
nitrogen oxide and the regeneration of the removal
function are thus simultaneously carried out in the
nitrogen oxide absorption means 94, nitrogen oxide can
be removed continuously and effectively.

[0173] Furthermore, in the above example, theair containing
nitrogen oxide is supplied to the preprocessing means
92 after passing through the humidifying means 91 and
then supplied to the nitrogen oxide absorption means
94 after passing through the preprocessing means 92.
However, theairmayalsobe supplied to the humidifying
means 91 and then supplied to the nitrogen oxide
absorption means 94 after passing through the
humidifying means 91.

[0174] Further, air containing nitrogen oxide may be
supplied individually to each absorption unit 94a via
the pipe <capable of individually supplying air
containing nitrogen oxide to each absorpticn unit %4a
or the like.

[0175) Fig. 12 is a view showing an example cf a second
embodiment of an abscrptionunit filledwith particles
byusingafilling-upequipment accordingtothepresent

invention. The absorption unit shown in Fig. 12 per
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shown in Fig. 12 have open tops and two inclinations forned on bottom

portions 121 thereof so as to form two openings 131 by the two inclinations

on the bottom portion 121 of the upper absorption unit 120 .and,the._dl.ower
by AT

absorption unit 130. Fig. 12 shows one op@RkRfuaTsdl-OMdkuc Ef&?”

units 120 and 130 each can be used, for exanple, as an absorption unit. In

this case apardidon panelydp?, i snnrovided i, e, ahoorptippnis, and a
gas flowng-in part 1 COMIINT CAt | ng W one vpeni ng and an absor bent
filling-up pamo 124 coimgrs chbiwey ekt ltamottwer fopemé dg b ar euftor ied byyhehe

partition pa w3 o] pat C nicating wth the

gas fl ow ng- %ﬁiség tt]%glg gﬁg?ﬁ;ellla%lggr g)efhntaol?%)% Eeﬁrg-%%spar%tiéﬁl i%smf%r?r%d on

t he bottom pdrité onahlt vipe addFtiigon,l 2 leh o wbope-lded e nipbéov @ reeb s perp tnigeand
art_ 12 nd t

t he ot her opening_a for cz; t as.flowing-in g (#w
absor bent fi%IIHL%S- Egzopaar?gﬁ Z?cq:y ?ﬁlr1 hgrbsp%fpit gO%n'gpﬁécrs %goflpﬂ oh>fini t
of the sanme tsppewonitoFiof.t he ippee ocalksoriptbenaud tt@2304indl76] tThen s
absorption unit_ 12Q sho in Fig, 12thjfelom hromoeof t he fored
openi ngs andryeox %ﬁgt qr‘h\ggﬁgsr%or? Bt OBF’hé‘rgf%pE ier‘]:ge?/?ast%eaﬁagof Iiﬁﬂt}g-i n
part 123, thevgaspéhdwgath3lpasy 1Be awd timec hbsarthienmt sf ohl £t hg b t tpaunt
124. For exanple, .the orhent filling-u art 124 is .provided with a
support part b /R 1?3%0? usFthepal'h%Pe%n#gﬂS%l%ﬂpﬁgﬁnfedl‘Jf)g taiIP\é24 s‘l[]lbﬁort
parts 124a dmvérl hedonphiam albsot beA0s orFide parehdwanehe dhening
absor ption uni 120 and 130 s%own in.Fig. 12 ar ed j st ages, but
nore absor pt iqo%fu?ﬂ'l ¢ of the § r?‘eorPgﬁé)rgalf/nbéspi%I% 684 g%é\g?afggﬁimme
absorpti on uid UROdshdwr igx &ng.lel? aw | dnnat sl HFPA40LOPCE- SGT MNItSHL MATSU
CONSTRUCTI ON Co., Ltd. bg dtescri bed ian dgt a;% Tge absrorgt idon uniit ]7%2'}9 i's
constructed 57 1% pai r836f bppodi t 861Te phhél s *T26& T AhdFobb,t 1274 &nd
127b, a partiagboorpanedn 12@nittwo amdl i aedgpanelsl dAR&a aninl128k ftor M ha
predeterm ned _incli.nations, the above-described sugpoc{t art_124a,
communicating withh one operning T n absorbent
filling-up part 124 communicatingwith another opening
are formed by the partition panel 122, and a gas flow
path part 125 communicating with the gas flowing-in
part 123 and the absorbent filiing-up part 124 is formed
on the bottom portion 121. In addition, the
above-described one opening and the other opening are
formed on the gas flowing-in part 123 and the absorbent
filling-up part 124 by further putting another
absorption unit of the same type on top of the upper
absorption unit 120.
[0176] The absorption unit 120 shown in Fig. 12 flows gas
from one of the formed openings and exhaust the gas
from the other opening via the gas flowing-in part 123,
the gas flow path part 125 and the absorbent fiilling-up
part 124. For example, the absorbent filling-up part
124 is provided with a support part 124a and a porous
panel {(not shown) supported by the support parts 124a
and filled with an absorbents on the porous panel. The
absorption units 120 and 130 shown in Fig. 12 are used
in two stages, but more absorption units of the same
type may be piled up in use.
[0177] The absorption unit 120 shown in Fig. 12 will now
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and the above-descri bed porous panel. Two opposite side panels of each of
the two pairs 126a and 126b, 127a and 127b have the sane size. The vertical

|l ength of one pair of side panels 126a and 126b is small b4l ?@%ﬁ%t}
vertical length of the other pair of side Eéﬁﬁﬁsul@%@‘iféﬁ ef,the
upper ends of these side panels 126a, lng, a an b are aﬂ'i'gned', t he
two openings, 131 can be formed by pi]ing_up the | ower, absorptio nit 130.
The partitioX pa 8|SC11'232§F’9 d]i%pggﬁdﬁijn' pgg‘eﬁ Iaglﬁ)s\?jrt%tjfﬂg '+!Co|1123¢1d%5
panel s 126a angh 426 cthadi by the rediecedofentpmas i kengtind @nda hetlweere 6§ he
pair of side n 126 nd 126b.wt.h spaces. \Wien the uppe nds_of the
two pairs of agf)(gefégrpeﬂ s?f§§a,a& 61}\,,3—}3275‘ A § 270 UP ePAN eﬁiz%i't h-Y Re
upper end of itrhel ipard i p aar panel 8h2% mad 1ars mbsotpling Piidd ot etrlel iIsade
type is dispased.thereon, the bottomportion of the absorption unit,is

| ocat ed adj acléh“flfBﬁ%%oﬁﬁ'pe?U‘é%oabBP’eﬂfLe 58rrt1ikf‘?ansﬁﬁ’ﬁ’é?r 2@?%3%%:
inclined panelssd £283 aindvk28he ate ijjioe oo @8 e tOIMUNITGas eopiolds 1 he
pair of side p ﬂel S 126f and. 126b_havj ng t he reduced Vfrti cal length to
forma flow FatPEbBAS t e GarE?EoP t pah&l U2, PPHds: (@b 3 melfn nel s

1§8a gnd l?blliaz_(e,a maemcrmigtf\ge@l t?tyetélgmléotsti?ﬁ panehelz@.r{ Q&zla] 112e1fh;$th
apsor pent | ng-up part IS, Torne y the part]t] pane ., one
pair of side Opém%?? PAarard 9596, pa?ereEﬁe]s%@% Sé’ﬁéllgg@b.l%hé oF t

part 12a is wdispases et owddie lpard t hion tpanel hle? pandr &F spreseteran sed
posi tions of _the si d‘ﬁ pﬁgel s 126b, 127a and 127b, and the gorous panel (not
shown) is no A 2R 1 hePsuppote® fdte YBRGT TRE SpBfouleFanel 4% PErgit fed

wi th many holigss & hr pggh whixha thed absppbentsa tarndd, pass. t Wb agdintiogs t he
absorption unit. 130 has the 55 FPQ4- 010PCT-SG NI SHI NMATSU CONSTRUCTI ON Co. ,
Ltd. same st:]uﬂu?éna & haP Ite ¥ hB Yaldbr pRi%or RinF €1 20P W € F0 PRT O R fien

pil ed-up abseirptton 3mits HRE 20,1 @aspasnsuppliediint aitdieokewerin

oot o0 VDL A0 O 1905, SREILIG VL2 space foryed, by one ngl) pec
having the reduced vertical length and between the pair
of side panels 126a and 126b with spaces. When the
upper ends of the two pairs of side panels 126a, 126b,
127a and 127b are aligned with the upper end of the
partition panel 122 and an absorption unit of the same
type is disposed thereon, the bottom portion of the
absorption unit is located adjacent to the upper end
of the partition panel 122. The two inclined panels
128a and 128b are joined so as to communicate with the
pair of side panels 126a and 126b having the reduced
vertical length to forma flow path below the partition
panel 122. These two inclined panels 128a and 18b are
interconnected by the bottom panel 129.

[0178]. The absorbent filling-up part 124 is formed by the
partition panel 122, one pair of side panels 127a and
127b, and the side panel 126b. The support part 1l2a
is disposed below the partition panel 122 and on
predetermined positions of the side panels 126b, 127a
and 127b, and the porous panel (not shown) is mounted
on the support part 124a. The porous panel is provided

with many holes through which the absorbents cannot

pass. In addition, the absorption unit 130 has the
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panel s 127a and 127b. Next, the gas is sent to a gas flowing-in part forned
by the side panel 132a of the |ower absorption unit 130 corresponding to
the side panel 126a of the upper absorption unit 120 and t#m-opapeT-Gfsz Si de
panel s 133a and 133b of the | ower absor ptiNgsHIMATSU CORSES@TIMRNCH L,0Lthe

ot her pair of side panels 127a and 127b of the upper absorption unit, and

the partiti @rupangtphcthe 4 ower t&bé@rl@tﬂ omh@nlatbsléeptcpcsﬁesﬂpln@h ngto the
partlthg p gil 123 of the upper sorptlon unit. gas is further
sent to g Towk R§ ﬁdtjhegaﬂltpf Fr@&p&yl‘f’ﬁeuﬁa’l?soﬂzﬁ oeenBaH@I% 93%a and

133b and t he ihot tapdanel qfnﬁﬁeth@/\elowéliscﬁkpéb@g)&ﬂbh a1 espadi fgoko the
bott om panel 129 of the upper absorption unit 12 Next, the gas passes

t hrough the FUFBUSPEINER Jof ihe | DRRF Saf<oF BECoP P B e 13¢ 1 beesmedtpnel

absorbents, ammlsthpgughaugnsse é@@,r@%tbbnt b@up@lénaftﬁ'ed%aﬁ%%ﬁ d24a and
127b of the upper . absorption unit and the inclined panel 128b, and then

exhausted'fnﬁﬁ@ﬁé%n#%ﬂaoﬁéﬁlﬁfﬁgi Nereo] The Qssorbti 8RNI%2 429248nd
130 shown in fH gwihdy- ahephidd efo whidy tihe @H%ormgspameﬁ i Be pahsprphikon

units 120 and 130 are used for, for exanple, to absorb, and renpve nitrogen
oxi de, the aB<d¥BEi GPBAFPE 190 Ladd 136 Oc 4P HECFHIRALAHY H @bsbrebent g¢

having a pr@@ﬁenmm@lap@rftlah@ dicgiet ep ymdes of GpceRYtl husk a%C&'ﬁ/He
charcoal, active charcoal made of gltch active charcoal made of PAN,

carbon fiber £2L&DHF rEmsaAMRS 1 A38i ¥BOwhi 8 @f &jhe HUNe AAD SOaIH E £ON
silica, magneshac ctdﬁﬁé‘sécﬁrf@lﬁaetld keneThe REOTr enenti greds ceeapm o, bakl s

can be filled as fillers. _Further, the tilt angle” against the horizontal
direction of lohéai Adid nkd7Baret thEs REPACER S P& PHEC§as i owi AGLd nt Bar t

can be 40 tOfp‘i? r ERQ4 QL O n 86 NkSW%TSPo%YSTB@éPBt%n Ll £601 3¢

degrees, preferably 45 degrees. for the til angl e of the other inclined
panel 128b, tcﬁérFﬁﬁRP%ﬂlnéJ %é@%e@%éﬂ’%h@npaﬁtﬁﬁlohz pafiél tI® wwmriethe

bottom panela 28 rigt {58 ueritd CalNgkﬁ:eCt’deQ b fanga Releeegedieto a

partition panel 122 and the side panel
gas flowing path part formedknithe pair of side panels
1332 and 133b and the bottom panel of the lower
absorption unit corresponding to the bottom panel 129
of the upper absorptionunit 120. Next, the gas passes
through the porous panel of the lower absorption unit
130, between absorbents, and thrcocugh a space formed
by the pair of side panels 127a and 127b of the upper
absorption unit and the inclined panel 128b, and then
exhausted from the other opening 131.

[0180] The absorption units 120 and 130 shown in Fig. 12
are filled with the absorbents. When the absorption
units 120 and 130 are used for, for example, to absorb
and remove nitrcgen oxide, the absorption units 120
and 130 can be filled with absorbents having a
predetermined particle diameter made of coconut husk
active charcoal, active charcoal made of pitch, active
charcoal made of PAN, carbeocn fibers, carbon nanotubes,
active white clay, alumina, zeolite, silica, magnesia,
titaniaandthelike. Theaforementionedceramicballs
can be filled as fillers. Further, the tilt angle
against the horizontal directicn of one inclined panel

128a adjacent to the gas flowing-in part can be 40 to
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constituting the absorbent filling-up part 124 in the horizontal direction
can be inthe range of 1 : 1 to 1 : 10, preferably in the range of 1 : 2 to
1: 5. In order to reduce a loss of a pressure required to flow a gas and
make the gas pass through the absorbent |ayers evenly, th&gaobtepalat he

absorption unit preferably has a shape ofyrarsveivhceusMmecrist easd ot.tdei ng
constructed by the two inclined panels 128a and 128b. However, when the

bottom has a e:mra@%xsyééa%réb@raar@§ 468f dbgrlaw pagls for gas fd pwing
into and exhaust from the | ower absorption unit 130 becone snal

Therefore, t3ed 4Bo¢e delder PHEE ¥ wbiicAdI t pddPgarfel s1 288 dﬂ@e1286L10 of
pref er abl y navg dhgcapavedlesce hoedatit 1. 886l garldn 286l Lhanc o ddie: gas

flow ng path part, “the formation 1n the above-described range makes it
possi bl e of Haﬁ@ﬁﬂ-nﬂﬁ@ arsiihre oient Liceck (di sacitdrrffecd ingasbefasseng

ther et hr ough.. {Fi el g, of tthleobnvﬁ%'ecln LGLB81], Jhe tpr‘iéseé‘i d'envg%évf re}ghes to

a method and an equi pnent for renoving nltrogen oxi de contai ned in gas,
and particul #9yste i hénlBod heapdbs erbleret fbiilviel g~ upensvitng 214t3r1©gfé1neom de

contained inalr; and, @, i §r90e0: ¥y de; feprvaly %pr%ﬁ%ga%b'%e ofy bepng

used suitably 1Tn the execution of the above renoval net
FP0O4- 010PCT- SG : N &H piEStU: CaNSTRUCT| ONeCo: anfied o fICUAI MS2[ t0 [L:A Ti t rdgen

oxi de remva'of&‘%ﬁ:p%mrécﬁ) c%egg‘i'd“sgs “&%r89§9e50§u9§ g%;l\%ﬂ?ggi itrlbgf"fogi on

conprising: a nitrogen OXI orption nea rovi absorp
unit for rensvigeRg nirltdowﬁ@h@l@a;@m:téafisﬂédnrnugskartdlaga@mphgsimga&e&mgas

through & sold gk absor hagl Laxarsy osaldAhaot pLLan Al L) skag, any

absor bent storage t surroun a boun or age
bott om panel Toisa &t mhgeepalotf andsnmptﬂppewpo’retl dm ot ead owtd etbeslrdg and

provi ded w t%é&‘é@ré@{ég 825 hent, L ayges st &%Qne@% Po b Qe RIPhid &, uni t

body provided with a gas rect catlon part or rectifying gas passing

ﬂwoughsaidﬁmﬂegqmsmﬂmmwhebottmnhasacurvedsurface,theareas
of the flow paths for gas flowing into and exhaust from
the lower absorpticonunit 130 become small. Therefore,
the above-described two inclined panels 128a and 128b
preferably have the above-described tilt angle. 1In
addition, in the gas flowing path part, the formation
in the above-described range makes it possible of
attaining a sufficient rectification effect of gas

passing therethrough.

Field of the Invention

[(0181] The present invention relates to a method and an
equipment for removingnitrogenoxide contained ingas,
and particularly to a method capable of effectively
removing nitrogen oxide contained inair and a nitrogen
oxide removal egquipment capable of being used suitably

in the execution of the above removal method.
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| ayers, and said unit body conprising: an intake side surface; an outl et
side surface di sposed opposite to said intake side surface and provi ded
with said upper portion of said outlet side and a |ower pgid, gngsiz-ap

outlet side; said storage part boundary walk,gisResedybaivmeendysal d kpgake
side surface and said outlet side surface; said bottom panel of said storage

part disposed horizontally froma |lewer,end of said boundary wall of said
storage part to said upper portion of sald outlet side; a bottom of said
rectification part disposed bel ow a boundary of an outlet side, i

. e, a
boundar t ]&p%i[ p i f ] et si : I;
porti on%o]Tb]esA\z;\?glEout %?l&glfgg; Péﬁgg{% %%%%%gﬂeg}% gla%iegf%gggggé%eﬂx?%\%éi ng
from saickideakentsadaeslirf acga», saicdnboisamef said rectification part;
and a bqttqm | . of L d _out ide. extending_fromsai boundary of said
out | et gﬁ dgmt%gggiedl bo(?‘?%%eof Askglé 8§p(rjce%§|éfi g%talrg% pgﬁ:toi’a][ %dehé”nﬁiroagn
oxi de r efmvat péquipment. tadoor drequdwi schainm t A¢ gwlrerex hds8 4 a@ERCT: 8G
NI SHI MA STRUCTI ON.Co., Ltd. said._intake side surface,is provided with
o upper ot Boomb g i 4 e & g Akt o Sl ShaniF 87 S5 E et DAY <P S,
sai d botstagiml o bsa dp teéctr funadtti aropanti s sndi:sposed bel ow a boundary of an
i ntake side,, i . .e. a .boundary_ between said ugpg{ portion @f sai d £ t ake
si de an(‘?nsa?lasf)gv%?nﬁorsﬁ%ﬂaggf RAF isnlf]éﬁguﬁ%%, Rd ¥ard Bortdm 6’% of
sai d i nbdkea st tde rexg enda ftr onmasaiod t dupdare/l ob fsa st atrake: spde tt,0 sadd

e nitrogen oxid

bottom of said _rectitflicati n_part. %LT & removal _ .
equi preft” a¢CdT di K§ t'o %Pa‘f’% gl \Hﬂtéigl n"&&% Mtfolén ojx‘flag }a{&sch} pt3 of
means i sdbidedbdyrbetregrhblyyedanthatieagna padal ity of absorption units
;)grf‘_"erat hGR- 2081 8Min$d DY RO d8aSERANRI Y, LEomRAl deh el gation
part for rectifying gaspassing through saidsolid absorbent
layers, and
said unit body comprising:
an intake side surface;
an outlet side surface disposed opposite to said intake
side surface and provided with said upper portion of said
outlet side and a lower portion of an outlet side;
said storage part boundarywall disposedbetween said intake
side surface and said outlet side surface;
saidbottompanel of said storage part disposed horizontally
froma lower end of said boundary wall of said storage part
to said upper portion of said outlet side;
abottomof saidrectificationpartdisposedbelow a boundary
of anoutlet side, i.e., aboundarybetweensaidupper portion
of said outlet side and said lower portion of said outlet
side;
abottompanel of said intake side extending fromsaid intake
side surface to said bottom of said rectification part:;
and
a bottom panel of said outlet side extending from said
boundary of said outlet side to sailid bottom of said
rectification part.
[2] The nitrogen oxide removal equipment according to claim

1, wherein
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by said bottomof said rectification part, said bottom panel of said intake
side and said bottom panel of said outlet side, and provided with a
rectification part for a |ower-stage unit to be said gas Céf&g_ioflioge.%js%ﬁ part

of another absorption unit disposed bel oy phenssal ¢./0% doRNcynitg 4 are
| aminated; a gas intake to said rectification part for a |ower-stage unit

i's provided,o id | r rtd ot _said intake side;. _and a gas outl et
from sais%%%c?f@%c]g? i%%\ﬁgafgt?lﬁtfoggg ﬁg\/\@rrfjox{hégd l‘j"rﬁt?hiasn erIB{?ie(fgc?%ﬁg%gind
| oner perttian dinpakd sdudéetarsd de. 1dwié r The mi { pogenf orindel mpoavad i equi pnent

accordi t n one of claiynms 1 to.3, erein an_angl e, 8 betwe sai d
bott om r;g'ﬂalngl %(531}/t ts%llndos%ntsa%edsﬁ?ec %ﬁglgﬁvglaﬁpé)ra J'E)Brf'i%oﬁj]o?pggiedfnt? ﬁ?&k’e
side isa boumdAgy off 8 timti8Rededroaes.i [ 8] ,Thebbiurdgey bxitdes &anvuald
equi pnent__accordi ng.to an one, of clainms 1 .to 4, wherejn a ratio of A
'S in aRIGE Pe 0% 4l §316 i nfake SHENANNTS 14 di QYR AT bIrCR
boundar y thes weeh satd Xt §0me0f saidd rectification part and said bottom

panel of said outlet side to said hottom panel ,of said storage part whjle B
repr esertst @ molslft%?l@ep%l?%ﬁn é’afdsﬁ& dar§ 3 s%’r’“ﬁleou?i“&ens‘?%iegﬁ?ﬂ? at@lq g
The nit agendaxigle afenmaeal dequhpeed accoedi g t9aany 5D FPOA- 048PCT 2 %G

NI SHI MATSU CO#STRUCTI ON Co., Ltd. a gas rectification means for supplying

sai d gas GOt At 4SFha oA &A% 8itde of said lowprofile solid absorbent |ayers

of sai d [absaripéiront whide n [chd] dEheeRidv HVaNg AXipde: i end¥ab i hgde ok 1 kemwdVi ng
ni t rogen, oxide cont ai negti n gas, conprj ing' a step of introducijg% sai d gas
into sai“t aPRBFFLIb ahft 8 gro0Pasd X8R SRISP FBRAOIF R Solit EBEBESent

| ayers eopsihteld gl 1§ nidmogen oxgde phsorptieny, nBansbEErgtdas units
rectification means for supplying said gas to a |arge-area side of said
| ow pr ofii't e s 815t 465&dr bdht & ?g;’ and a step of selectively renoving said
ni trogemsxédanhyt Usbay isai slepeld 4l aasarhent sa ildl4f e Elhe M ¢ a@gRIN O¥hae
removal e hod, o5 LEMPYing, NF 1995 £ 0%.9% Sonalned LN g3y, CORILRLI 2
of said intake side and said bottom panel of said outlet
side, and provided with a rectification part for a
lower-stageunit tobe saidgasrectificationpart of another
absorption unit disposed below when said absorption units
are laminated;
a gas intake to said rectification part for a lower-stage
unit is provided on said lower portion of said intake side;
and
a gas outlet from said rectification part for a lower-stage
unit is provided on said lower portion of said outlet side.
[4] The nitrogen oxide removal equipment according to any
one of claims 1 to 3, wherein an angle 0 between said bottom
panel of said intake side and said upper portion of said
intake side is in a range of 90 to 180 degrees.
[5] The nitrogen oxide removal eguipment according to any
one of claims 1 to 4, wherein a ratio ¢of A : B 1s in a range
of 1 : 1 to 1 : 10, where A represents a distance from a
boundary between said bottom of said rectification part
and said bottom panel of said outlet side to said bottom
panel of said storage part while B represents a distance
from said boundary to said outlet side surface.

[6] The nitrogen oxide removal equipment according to any
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removi ng nitrogen oxide contained in said gas by supplying said gas to a
nitrogen oxi de absorption nmeans containing a lowprofile solid absorbents
for absorbing and removing nitrogen oxide via a gas rectlggoqagi@gwng@ns for

sel ectively supplying said gas to a |argqraiBarsudeo@iresardot QW profyl e
solid absorbents; and a regeneration step of regenerating said nitrogen

oxtde. herpyal Jupellon. of i3l duldt 0091, £Xie, ARSAUA| A JFann Wbl of 1o

deteriorated in said renpval step, by renovi en oxid

sai d solPd mhsorisentsi dy af Fegdnérante codtidinisyl Adbabise vreatr éduct ng
subst ange. S“gl a‘[pgog tr;ogen..oxide removal nethod according to claim 14,
conpri si ng: etectlo step o detectlng said renoval function by a

ni trogehleXi d€hsensoritwisedenn aweneder@mioyatli onedfhaai df o rempealofiumgt i on

is dete ai ec { gener, p i ut
[ 16] Thgaﬁllq:t(%(gggln %§<?§t§ r{:a!r)rg\?a r?rgphogﬁagcosredl %gnﬁ%g?a nsf 14 og)é%% ﬁ/ﬁer ein
sai d rejener@Ancingi sedldatets benweers saidd aki %9 e @xi de 1 tabsprptviiahe d

equi et (AN 24 Hegenerans (Lank Jof st atidig sahd. sagensr antes LETL e

ni trogen oxi de” T énoval accor I'ng to an
NI SHI MATSiCONSTRUCTHI::ONi €oa b slat ke t dven afe ghai m'alza tea $ 65 ecanpf i siagt on

t
h £ ogentab et sifiet dld BTN 88T AT AR et 1% ¥ 1 ogen
qui nt oxiLder- B 26f iThe mictlricgeabexi deenenoval emethodnaccording to any one of

claims 14 I:g 1g ef@éﬁi%aépygr?@m-b%i% C&lheﬁé%q‘o dn o&%’ée%fﬁlsalﬁ ad a
canal/an un rpa ., a Shéelter’o a roa rea near a roa
at a busaSICbpsol[lxglaRils@rrtbenbgsen oxi de rem)val met hod according to cl ai m

18, wher id bst e i I d arth
met al &2#21 % ?\%é %gg Bigél ﬁge%soa\tg?a%%gﬁtoi%sf?és%?ﬁog?%gﬁt%?%?%gd of
corrpoundxsei@ctcemtagmetd]e lg?r 0gp s ,consimgt ¥ hg iofg sodi umesuwivTéle, s pepassfum

sulfite,GRl¢IHD nSWELLEN BRANESI WONSW L8 1 hr oSl d & GORPER SULLT tE,
said gas to a nitrogen oxide absorption means containing
a low-profile solid absorbents for abscorbing and removing
nitrogenoxideviaagasrectificationmeans for selectively
supplying said gas to a large—-area side ofséid low-profile
solid absorbents; and
a regeneration step of regenerating said nitrogen coxide
removal function of said nitrogen oxide absorption means,
which is deteriorated in said removal step, by removing
nitrogen oxide absorbed in said solid abscrbents by a
regenerant containing a basic or a reducing substance.
[15] The nitrogen oxide removal method according to claim
14, comprising:
a detection step of detecting said remcoval function by a
nitrogen oxide sensor, wherein when deterioration of said
removal function is detected in said detection step, said
regeneration step 1is executed. '
[16] The nitrogen cxide removal method according to claim
14 or 15, wherein
said regenerant is circulated between said nitrogen oxide
absorption eguipment and a regenerant tank for storing said
regenerant.

[17] The nitrcgen oxide removal method according to any
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lithiumthiosulfate, sodiumthiosulfate, potassium thiosulfate, calcium
t hi osul fate, magnesiumthiosulfate, and a m xture thereof. [20] The

nitrogen oxi de renoval mnethod according to cI aim 19, wherg sgéd
regenerant contains a reducing substance, T§§%|TR{]&I% Qn |sLt
regenerated in a nitrogen atnosphere. [21 T e nitrogen oxi rehova

equi p nment f% 4 g%orp 1ral trogen ox(Egﬁgo gfh@ed in gas, cprrprl sing: a

ni trogen oxi i on nmeans for i Ng °rii trogen oxi de containing
| ow pr of |n>ee9a10 @ealss‘m@emtspf dro rabsmrbum@ rantdrogrovi g iniet rogenadxiadd; a

gas rectlllfl cc‘i‘ag]t argeaf for L_,%g% )ios}yjpgl y| ncglg_aLu d @gﬁ torf.olx?[l‘ e-area

si de of™ sai OWF profl e sdt ent’s; "a regeneran Supply neans” for,
when a crhlnnctgecmgexu cteuadlrwaidef um:tdmnldfregledl nd i agenx ddiede absor ption

means | or [ ne ant ontai_ni ng basi Qr
r educi ngl 83 a‘%\ce tegogggp %r@%e? OI)?(lI% de %bs i onacrf:eanglnv%eggi f 4i d
det eri cvaeed fr enby am sf l]nfbttonl‘Ys mdgenellat esdaiogl glaevs Nngimi tc@eacwddle

absorbed in said soli absorb nts idre erant.. 62 FP OPCT-
o s AR P S 28T S A RS e aa o G AT S Dent
accor dimgrbad:,l aarrpaZfJJ;lngrrmrnesa ngneaar\byr egerp adi,de season fousdeteqti ng
sai d reﬂ?éj function wher ei.n, when sai ni tfgg)ecg oxi de sensoij_ detects

i g

ni troge d& ot 5%t RF hidfed TBRY PHFGREE LAl FéRovAl
functi ohsi,swheagemenamdd b&’ﬂlah@ublsttraagea Ox%i da kenbvae tequihpnent xdesor di ng
r egenorhte LIRS P A™ ShE T baned BRI AS o 08I TP bff 'DEr G 101 GUTAT B8R ween
said regerersunl fuankcand asion dngi td@gpn voXd de edlesot ptli AT oAqUHPIRE 0 [24]
Therﬂtrog%Qé)ig%lg¥m &1&%“£@E?H§gfoﬁgyuéégu%)éulflte, calcium
sulfite, magnesium sulfite, iron sulfite, copper sulfite,
lithium thiosulfate, sodium thiosulfate, potassium
thiosulfate, calcium thiosulfate, magnesium thiosulfate,
and a mixture thereof.
[20] The nitrogen oxide removal method according to claim
19, wherein
when said regenerant contains a reducing substance, said
removal function is regenerated in a nitrogen atmosphere.
[21] The nitrogen oxide removal equipment for removing
nitrogen oxide contained in gas, comprising:
a nitrogen c¢xide absorption means for absorbing nitrogen
oxide containinglow-profilesolidabsocrbents for absorbing
and removing nitrogen oxide;
a gas rectification means for selectively supplying said
gas to a large-area side of said low-profile solid
absorbents;
a regenerant supply means for, when a nitrogen oxide removal
function o¢f said nitrogen oxide absorption means 1is
detericrated, supplying a regenerant containing a basic
or reducing substance to said nitrogen oxide absorption
means, wherein
sald deteriorated removal function is regenerated by

removing nitrogen oxide absorbed in said solid absorbents

by said regenerant.
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one of clains 21 to 23, conprising: a preprocessing neans for turning
nitrogen oxide contained in said gas into nitrogen dioxide, dinitrogen
trioxide, dinitrogen quadroxide or dinitrogen quitoxide, ;phergidpcsakd gas

after passing through said preprocessing geaiismrsy HRRPRLEFTIN cgal d.fy trogen
oxi de absorption equipnment. [25] The nitrogen oxide renoval equipnent for

renovin i gek | i.n i rJ.sing. | li f.
Zbsor pt 123 by eaF S U n I B Py S P PR B S B T L AR s by
passi ngZ $ai cgap rilgough |owprofile solid absorbent |ayers via a

rectifieali ORoURANS « &L JdWLBIUEL DG SRLL BAR 51 I 003 L AYR: RIeAh SLAR Pf Sai d
| ow-profile solid absorbent Tlayers, said a so?p fon units are provided with
a plurafheyeinspace-savi ng-type nitrogen oxide absorption neans |am nated

and int t i .l i .1 e ti t j jrecti of said
solid g%%%r %’Ce!initgl §§g%‘sorge%é6§§fhc{;é n%%ggé)ernngjog?ﬁgﬁsgqniivg?? queur?pér%g{& eacoc%r di ng
to cl aian @5¢dettey 8h hneac hcofn cand radsbopt i on umi gsers, prsovi dedr sinblv aal

cont roIﬂlg%gﬁoﬁorisco?%églnlép%E%ﬁ |l owi ng rate of said gas passing through

said so or bent ers. The nitrogen oxide renmoval equi pnent
accor di hg3toT blean i@ 04 010BCTe 86 v Nl 8 MAD Bld rGONSTRUCTLE AN € ¢ lletida 25

or 26, rishBpg: re erapt supply neans for, when a renoval function of
sai d sof?n%e{éos%?berﬁ%rp%gg%%%&deteri orated, supplying regenerant to said

nitrogen oxigkenabsoripttenkrebor wWereing red i dgere 9xhee abser bede raisai d
solid a rbent | r. i.s. _removed- hy i d.regeneran t her eby regener.ating
sai d dg%grdi gF eelggggr?&véls Fl%%cafe}?%ﬁ.ofg%fl ﬁgcﬁﬁg%géﬁeocgibuee%fgﬁg\/gfal

equi prené gacoor dnitg ttackal mMn@7, sebher eimi saicigwgenariaid sappyrpedrm i S
capabl e, Eii r}ﬁi I\1/itdual ly supplying said regenerant to each of said

absor ption Gnits. [ 29] The nitrogen oxi de renoval equi pnent according to
any ong2é6f] Tha mel 2boye 28, x Ldapr egiontg 1 ae pnepmoeessa ng arwans of ar &urni ng

Mtrogq%gxg¥389gfﬂgegl to 23, comprising:
a preprocessing means for turning nitrogen oxide contained
in said gas into nitrogen dioxide, dinitrogen trioxide,
dinitrogen quadroxide ordinitrogenquitoxide, whereinsaid
gas after passing through said preprocessing means 1is
supplied to said nitrogen oxide absorption eguipment.
[25] The nitrogen oxide removal equipment for removing
nitrogen oxide contained in gas, comprising:
a plurality of absorption units for removing said nitrogen
oxide contained in said gas by passing said gas through
low-profilesolidabsorbent layersviaarectificationmeans
for introducing said gas into a large-area side of said
low-profile solid absorbent layers, said absorption units
are providedwith a plurality of space-saving-type nitrogen
cxlide absorption means laminated and integrated in a
direction intersecting anextensiondirectionof saidsolid
absorbent layers.
[26] Thenitrogen oxide remcval equipment according toclaim
25, wherein
each of said absorption units is provided with a controel
means for controlling a flowing rate of said gas passing
through said solid absorbent layers.

[27) Thenitrogenoxide removal egquipment according toclaim
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in said gas into nitrogen dioxide, dinitrogen trioxide, dinitrogen
quadr oxi de or dinitrogen quintoxide. [30] The nitrogen oxide renpval
equi prent according to any one of claims 25 to 29, mherelFlgO@adquP(:@gg@erant

is a sulfur-containing conpound sel ect edyfdi3MatrBe G@HRYRucERIS S | NG LOf
al kali metal hydroxide, alkali earth metal hydroxide, Iithiumsulfite,

sodi um syl fj.te; 6potclac?r§%gq1 syLtite, calciumsulfite, nagnesiumsulfite, iron
sulfite, copper STTRI um t hi osul f at e, sodiumthiosulfate,
pot assi @nr?lqiedselrﬁaltte Stuaﬂ?d;wumetmmasﬁbfrat evhﬁagaegiammvaﬂi dsui¢tten anfd a

mxtur & L aer egby {31k Jier Bid tr{tog%ogpkde i eyl A0 DI T Oy 0 SO NY

ni t rogen oxi de contai ned I'n gas rising: a ying means
hum di fyeg@r@rdngﬂo and & mi t r ogem oxi Yéeabbecptp bhomearsa i, orheeroivi ng

d i i h
sai d nidfogeq, o xide gontained, Lo 331 & 995 % PAISLAL Sbd gas, LhLough,

| ow pro CZDSOF bent. ayérsvia a rectification neans
i nt roducéng vsad d gas siant @ aréaegl@-laatea,m tbeafelsni dreyewqrating selaiid

absorbe@éteaﬁye ?at‘@@rféﬁos\?éf }%Lffﬂéj{hé' ng nmeans is integrated with said

ni trogen ~oxide absor ptron neans so” as o overl ap with said solid absorbent
| ayers [A84 Ephame;tarr@dgsalakgde aé e phssi nypmtehr taghc sakdd rhyticd o fl i ing
nmeans | s%ed .t0 said nitrogen 64 FP04- OLOPCT-SG NI SH MATSU

CONSTRUCTT i d. oxide absorption equi pnment. [32] A nitrogen oxide
renmoval sedd pnege ngccondi my1p0lyl aﬁmn%l is:omar;jamhg' cef wah e v adlafldry
storing hum dlf mg wat er. used b)é s% gglmsy ans, wherein gwn a

r egenr ant PPy %JU%SI a4 HAES TAF S i 35‘5 LT 185 O TR 1P PegBAdrant
after ph88iIng htehmaiighogaird csoidel absarbebte qhdymisnicsasuppt d d gt @ csairdy Wat er
t ank, sald s |dlabsorbgg aéﬁ is forned b% solid absorbents containing a
car bon it & af - 2di s ér ant"P¢ & $UPFfur- contai ning conpound

sel ecteaj d r epirtdhes gsduypy mnstfng ohrahkradglnﬂttrajgehydxcmaje:oratkalrﬂeceart h

net al drOX|d lLithiu sulf |ums(§1|f|t taSS|umsqu|t
calciu sulsfajt 2, gar?agneg]ourﬂ 7 Flplgten %83‘ Softi t{lnggﬁﬁe‘%esul f’ijt%“ﬁle[’hi um

dinitrogen quadroxide or dlnltrogen gquintoxide.

[30] The nitrogen oxide removal egquipment according to any
one of claims 25 to 29, wherein said regenerant is a
sulfur-containing compound selected from the group
consisting of alkali metal hydroxide, alkali earth metal
hydroxide, lithium sulfite, sodium sulfite, potassium
sulfite, calcium sulfite, magnesium sulfite, iron sulfite,
copper sulfite, lithium thiosulfate, sodium thicsulfate,
potassium thiosulfate, calcium thiosulfate, magnesium
thiosulfate, and a mixture thereof.

[31] The nitrogen oxide removal equipment for removing
nitrogen oxide contained in gas, comprising:

a humidifying means for humidifying said gas; and
anitrogen cxide absorptionmeans for removing saidnitrogen
oxide contained in said gas by passing said gas through
low-profilesolidabsorbent layersviaarectificaticnmeans
for introducing said gas into a large-area side of said
low-profile sclid absorbent layers, wherein

sald humidifying means is integrated with said nitrogen
oxide absorption means so as to overlap with said solid
absorbent layers in a plane, and said gas after passing

through said humidifying means is supplied to said nitrogen
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thi osul fate, sodiumthiosul fate, potassiumthiosulfate, calcium
t hi osul fate, magnesiumthiosulfate, and a m xture thereof. 65
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oxide absorption equipment.
[32] A nitrogen oxide removal eguipment according to claim
31, comprising:
a water tank for storing humidifying water used by said
humidifying means, wherein
when a regenrant is suppliedontosaidsolidabsorbent layers,
said regenerant after passing through said solid absorbent
layers is supplied to said water tank, said solid absorbent
layer is formed by solid absocrbents containing a carbon
material; and said regenerant is a sulfur-containing
compound selected from the group consisting of alkali metal
hydroxide, alkali earth metal hydroxide, lithium sulfite,
sodium sulfite, potassium sulfite, calcium sulfite,
magnesium sulfite, iron sulfite, copper sulfite, lithium
thiosulfate, sodium thiosulfate, potassium thiosulfate,
calcium thiosulfate, magnesium thiosulfate, and a mixture

thereof.
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