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I nvention [0001] The present invention relates to a nethod and an
equi prent for renoving nitrogense@gcercoarmiord i n gas, and

T ooy o) oo B EER SAPEOL R Aloe" KRS Bty LEILIA DLk poRS ko
capabl e of being used suitably in the execution of the above renoval
met hod. Backgrouh_ncg Art ngg%ﬁaThere are conventional nethods for

renovi ng nltrogen OXI e con wi%%l PR gas such as an ammoni a
deni tratipom 1 IneThed pndsamtur eaveen 1 oat |mmebod:d oa rn@’mvmagand an

ni trogen oxi ined in_ a conbust|on bai | er

generation fgg{lul %ggﬁcﬁogsr%mﬁgsln? &t negg‘rrl OXlgs Sﬁ’é’itrf’el%?g 11ans
Furt her, thered arttihneea wady d:acbahymemrs:bcﬁlodafp@rblerm\fl regf Hie trdgesil v
oxi de conta t f an onobi L e by usi .

hydr ocar bon %%ﬁi%a\%gggq?ﬁéPﬁ?en%aus eé:é:’sngél&geré; Ucer T E}Iﬁg%hﬁltrogen
renmoval of noknmmmmdelceqummdnmnca@abbahafjéie'glag byetheuvadheuel y
nmet hod, the gitr r egdu t e [ an
ener gy of the tor%aus gas a?isecggrgﬁ%hug%glé’% %@?82‘%%‘?%%5%9
Further, the concentration of the nitrogen oxide in the conbustion
gas or t he exhays 5% +98s.d sAg nerally several hundred ppns. [0003]

When t he above nitrogen oxi e renoval nethod used for conbustion gas
or exhali§p 0gals Theenpp Fed @gventst dwdl fiek hoshmfioy retevgey viitdegen
contai ned i Noglige IhE A 1ifed PROGLEMLGIIA dOW L GARKLAN I 2 g Al o
low concentration nitrogen ox econtalne |nt air. nthis
case, there netdipdhemdrabl amé¢a deatibrbdrigen asduinedoff cenergpawing

consumed to ﬁﬁ't%e?ééﬁetc%@ﬁ%até%ﬁta‘lfnéci‘elﬁ' fa S’ﬁh‘iﬁ;éélb?l abkhan, 5

the tenperature ustion gas or the exhaust gas sever al
hundred 1 FPO4-I@IOPCT- S§Gprower generaticon 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
hydrocarbon contained in the exhaust gas as a reducer.
In the removal of nitrogen oxide contained in the
exhaust gas by the above method, the nitrogen 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 is 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
igs a problem of a low reacition rate due to a low
concentration of nitrogen oxide contained in the air.
In this casge, there is another problem in that a large
amount of energy is consumed to raise the temperature
of the air, which ig lower than the temperature of the

combustion gas or the exhaust gas, to several hundred



NI SHI MATSU CONSTRUCTI ON Co., Ltd. Celsius degrees. [0004pokubiderr-sc
met hods for renoving nitrogen oxide cont aimsedvMaTIU adNsTRICITOde @&, Ltd.
al kali absorption nethod using an alkali absorbing |iquid (Patent
Docunent 1),Célsr:Et(ﬂﬁC'Eiier‘hc€EtshOd using a reducer, and an absorption
met hod [ absor be at ent Docunent, 0005] _However,

et hod VOER% S8k SRRoDeRL s | PaLent, ogyrent 2): (LO00R] VKL e
ni trogen oxi da efina hnw1w@écam rAlkani idbebspraksorins t¢asdoiising an
di oxi de cont ther with the nitrogen oxi air.

Accordingly, # elg Sﬁr%f’@% i %%Ié%%nl t c?gre‘?lngm hé’c%%ﬁﬁ(g‘t g - 2
absorbed eff irelchmtyonASnéohoﬂh&lgiaﬂgcbj O:I‘Edﬁetalftqd asdnae tdies be@btt(hﬁfn

is oxidized b .coexi sti.n i ro ide ca no
be reduced @%ftq%c%l nfllsyln%uﬁf:’bf ) Flg ‘I()E%Eiltagﬁg‘d%%ﬁgw
net hod, [Woers i o egeare OXI detuhs:w:@ht alh@dal!ﬂaau.r adds arpltawn method is

concentration atSL sol i %Dabsgr bents_reach . absorption. reaktPr ough 16
even t hough tAE sof BENTS’ hade AbstrBEE™ 20 &fountto ow
ni trogen oxi denceﬁmtmad:iimyﬂny, tiher eaills@ prdd@nbin tdat bihe ndtLbcxgiﬁile

d d h be .absorbed . suff .y, . [ 00086].
Pur et mor 6, LRS- PECartt REE I nB3 "t Rl oa 1 b PPISCh P61 Funet G

of soil to ramowerdihgdgen Wxéde 1soant@robdemn1a1 thatt aalowogen oxide

concentrati OQarﬁ"\FVﬁé a}!aQo 2GR o dPgt emE’E{/' figarion t%&t:fgaactlon

soil is used ere’is a emin tha extrerrel F wide
needed to semartélcadsuféumoa\t tarmurHecamﬁcsm I itso Decrmﬂ/Ezet:lhebryl t pogyeren

oxi de. [000.7é é:PI&E_SL'IéJgelEleHH' r%Qrt nbEiLJeN é;F{S%QQ %%@%%V%ed%%ed

ni trogen oxi de Tenpval ~egqui pren Accordin
t hi ckness of eﬁcflmccilabgdr}bentEun:hdmﬂgh as/vﬁpc:hthhes ghsddasdgsab sorptlon

preferably age {Hac!ch A s bleg e%f%lﬁ% t"%eo%gi; ‘%{‘eéixkﬂe ﬁm"’@'

function theréo not a ver sél ffected wever to e
the thicknessoef thenswndralisioribent $he hr sught @hi @rb&gtasbpas’tses reach

smal I, theiQﬁggﬂﬁﬁkgﬁaIBQeé%through even though the solid

absorbents have absorbed a fewamount cf nitrogen oxide.
Accordingly, there is a problem in that the nitrogen
oxide <contained 1in the air cannct be absorbed
sufficiently.

[0006] Furthermore, there is 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 1g a problem in that an extremely wide land is
needed to secure a sufficient amount of scoil to remove
the nitrogen oxide.

[0007] A pressure required to pass gas through the above
nitrogen oxide removal equipment is preferably low.
Accordingly, 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.

f0008] However, tomake the thickness of the solidabsorbents

through which gas passes small, the installation area

|
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absorbents needs to be increased al ong wzshivarsteasesSTRUCENOMAMUNT LGT.
the gas to be treated in a unit tine. Therefore, it is sonetines

difficult t6@osedihe éhelimgtkaébauoimwmedwd:d hbe Eﬁ@&%a@ed along

problem 1In i cul ar, when,the renpval p nee

Ponstruct ed A |1 REFSR Spate A% MONGH™ S BhBoR THSghe 0F preated
treated per idni & tihde itsithar ge Thahef eries atprmlsmmenltn{’e?é dheficult
renoval equi prent ma% Eﬁtl be in{iti a\f,e%]ebecause t he i é .l ation
space cannot - bé secdfed fh tHe 344 AT R PRETE %ﬂn SoneRt FeS @
instal | ed sppeidlilcanly am gpaenterulayi dethemeahky Jﬁemcﬂréﬂsr@@.ﬂﬁpment
under an el eyated bridge, and_in an air . vent. of nneI etc.

ur ban area. t{%&égﬁ 1fiﬂr herccr)r%rc’g‘ruc;t?ﬁe Hithst ajriLatl o a?gﬁtcf %hglough
solid absorbenasiauct ecaﬁegasi tt0| emurres al £6i pelrt ul:rmtpatsjsmga$s large,
t hrough t he i bsorb onstant, fl ow rate resultln in
a probl em of Eg ]ﬂee?ﬁ)%e%o S?f ] %brtzla h?%ug “??1 tﬁéluja%msg sé“say
t hrough t he sol‘q He absdrebehed aktlhouggh the imstaddm tokodes pantcarnediot
in the gas bs nal.feopved sufdicl entlyoBy the solid. absorbents., and

this causes a prob em of térioration e renovals
[0010] In sumhsmatlbgénscp@@efnem)l/hy equapneniterhélgasieusuppblae:dayoa

Lhe nitrogencoxdle absar pLionteans Ls o arelsr 30y bum difd edy [O0LH,

Further, a conven rogen oxi de renoval ses §
hum di fy| ng wearts @f owi mmgepar@ttel y irf razm tlhréaauenavala eqw prment to

num dF Yol 193, - ASGORAND! Vs (e LIDVRY 1ol BIPRLANG LN sor i

hum di fyi ng "neans need t I nt'erconnec duc
inter connect R b carlde bliiss Loauses s& spr ol ém mmxtma?tlffmsudm &a prss gas

spaces for tEﬁz}r&g.B?ﬂg Efﬁ’é%f‘ﬁé‘t”&b%@t{é‘:&spétp'é‘%oq%bcﬁaﬁ%rfEBW?E‘E x%ﬂ:e

need to be sec ore e Itnstallatiron of the renoval equip
There are arséWriobhans iith that Pyoprlessur efr equi rmen@ﬂmngagalled

through the “B?é%tﬁ%\ﬂﬂ?“t t’h%éoﬁﬁjie | Do Ehg aRi Db B Wl BNENENR 011 g

installation o pi pi ng duct
absorbents although the nitrogen oxide contained in

the gas 1is not removed sufficiently by the solid
absorbents, and this causes a problem of deterioration
of the removal function.

[001¢] 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
equipment 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 gpaces for the humidifying means and the
piping duct for connection need to be secured before
the installation of the removal equipment. There are
also problems in that a pressure required to pass gas
through the removal equipment is lost in the piping

duct and the installation of the piping duct for
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is troubl esone. Patent Docunent 1. JapaneseHDaaThiOgensBatcegndy Co., Ltd.
Publ i cati on No. 211427/1998 Patent Docunent 2: Japanese Lai d- Open
Patent  Publ bgatd ©8oNae @ODSN1IA0 Pabeidl Hestweent 3: Japanese

Lai d- Open Patent Publication No. 259798/ 2001 Di scl osure of the

I nvention Problens to be Solved by the Invention [0012] The present

i nventi on havahsant compl@iednto | Tpr ove Jaigtwa¥en engedofogde Patent

For rempvi ngt LT 86 ki He i b Add 190 Bas. I n particalar. an
obj ect of theapreasent Diowentnen i3:t0 pretidesaenetlhwid-capabl epaftent
oxi do. 1 emoval Bt PAEHC™ cABabI of /B& Y used suitably in the o
executi on of Peheenabove awnewitng et hodJaeansskor 1Sol di-npdime Patent
Probl enms [ 0013 cordin ot ent_ lnvention, there is provided
a nitrogen o%iu%)eﬂrccé?ré\}zﬁrge%ﬁ’i'p%eesn%?%r{%rqé?ng a nitrogen oxide
absorption nmeans provided with an absorption unit for renoving the

nitrogen oxi Be cpnt ai_ned j_zn as P%Vgascslj ng the gas through solid
[

absor bent | ayé”l’gsc. THe “absor pttl on u 4" %Wr r ounded by a boundary

wal | of a steradel past ta bet tSam padelby ofha Storegeipart and an

upper p i | et. .Si sqQr t rage. par
provi degqor%grheioﬁnhg\% ?%Ete%let slollln?gna%s%g% Bi}?ﬁ %%grgogﬁj %é%‘gv\? %r %?‘%I e
unit body providedenitmaegaed recei fboatd ohepantibed preiotTfyirtg gasd
passing thr?g%ﬂéé‘g?soéédaa%gw%'& and e e@f'gme%@og%r"o{r%'o%%g
an intake side” surface; an outlet srde surfac h ving the upper
portion of themugéest osidéeandnbheihederipogtison ofnt hergut¢elard an
FP04- OLOPCT- §g’ject of the present invention is to provide a method
p

capable of effectively removing mnitrogen oxide

containedinair, andanitrogenoxide removal equipment

capable of being used suitably in the execution of the

above removing method.

Means for Solving the Problems

[0013] According to the present invention, there is provided
a nitrogen oxide removal equipment comprising a
nitrogen oxide absorption means provided with an
absorption wunit for removing the nitrogen oxide
contalned in gas by passing the gas through solid
absorbent layexrs. The absorption unit is surrounded
by a boundary wall of a storage part, a bottom panel
of a storage part and an upper portion of an outlet
side, and has anabsorbent storage part provided therein
with the golid absorbent layers and a low-profile unit
body provided with a gas rectification part for
rectifying gas passing through the solid absorbent
lavyers. The unit body comprises: an intake side
surface; anoutlet side surface having the upper portion

of the cutlet side and the lower portion of the outlet



NI SHI MATSU CONSTRUCTI ON Co., Ltd. side and di sposed oppositog-booddiesc
i ntake side surface; the boundary wall ofrstinesstvocagerguanrtodicposed.
between the intake side surface and the outl et side surface; the

bot t om panel sofdd ke1StDrege sl b sposedt chehezontally 10m thieface;
| ower end of _t he._boun ars/{ wal_l %LSHE stora&e IF)art tg the upper
portion of th&SEAW2EY 8alhe DMTATEHE PREG AEERP BRI pAREVeen
di sposed hothzorit#t & ¥ ebeliave t heriFeundaiyqot nehe wut ket sside, sukfe.ce;
t he boundary Betv\ki?e]n ;Bhe upper ortifﬁn @{5 the_intake side an(g,the

| ower portioh™&f tHe-60M etPF18e; Ahe HoPt oMtPHTEY of Poe" i ntARECSe4
si de extendi hgfiroomthda 1y nf abe sitde Sowbacerid dhethet tanwfilathewall
rectification and_t he bOttE)ginj?h nel of the oyt]et si

rt; i_de
extending 1 Pént L S0itT 80 SsPAE S 1RPEHePRSt bR oP ft e cutlet
rectificatioaipgari.theObdtdoaord ngheo righe: Pr esadtidcnvesitondithesed

i nt ake side ,sur.face have .t he e ortion of_ the intak i de
and the | owelrlogci'ﬁ?%ﬁgg‘fﬁﬁf ﬂ%eilr?twakgggi %g?u?%%rgotc’tfonrrﬁ& Otl‘ﬁte et Siae,
rectificationh.part thy heuhdpasedod owerert hane uklpe doupdaryioh ble the
i nput side, i.e.,, the.houndary . between the upper portion of_the .,

i nt ake side éﬁ%%lﬁee S 1 ower ' rttl?‘%ﬁi%Wetrhé’qrn?ggg Sitd Theanodlw'igtbgtltdoefﬁ
panel of thehienbake: sindeameyl ext &ndk finonakhes bdendartye 0fl ithe £ g ades
side to the DaLtom ofs hhe. fect]fdcaliqn nast, o) 0ot be niirqgen; oxide,
absor ption means according to e present T rvention, Satplurat ity o
absor pti on upktts ; rEnd ldhd dm nabadpankedgpdl e outheverideadxtending

di rection, h ni t e.s om.t he
rectificati oﬁgg’éﬁt%%é t%%Pg%%ét g%'/% t%‘%@é%%’ﬁ’?i%t it(%]’ne Bgzr%ﬁ:,orfl hgf the
bott om panel refc theircattakenspdetand the bottom panel of the outl et

|5‘ de. Thg o‘i’lth. b&rlﬁ’%r%g_%aé)ec@r@{é dég?sgr}{' hEGLLI,fatd on gﬁ‘&%ﬂeors He
ower - st ageé ‘uni 0" beithe gas rectification part of another
absorption anirtf a sposgdhisetovi it hevpamimatedt absordt itdre uhmtgke side

B Tl e
and the | owepfptttg onecgification 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 oxide 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 absorption
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
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may be provided with an outlet of gas fnozuthergecbidrTatriion qart wed.
for the | ower-stage wunit. According to the present invention, the

bottom panebrofcHdectpliake side eary heei pebivieteagaiingt dhecuhRe of
portion of the i %reke si.de at an é{wgle 0 of 90 to 180 degﬁe}es
[0015] Furth8PS tHeCPalitt® of AT B Fetd st fably G3F thBe rangeTor tRIe

1to1: 10, unhiere Anee@rmmgsw thet pa@%ezﬁtomtrambmmathebbbwm
the bottomof th g%flcatlo part_and th bottorgﬁne of .t he
outlet sidePB&%he®bo 01531‘11% S®6r &Fe PAT 4 agrinst the

represents auggﬁﬁn@@rftrlmtbe s hovndar it he QUtdLL1% @ orf 90
surface. Acc . the present invention, the bottom of the

rectlflcatio cditd %% Bverl apped with the boundary wall of the
st or age [opard] |Huatp{@f|e bqsce:Ofd'rtrig;t@ftme presest giszeatdamly e the
absorption units can bf m_nat ed i(r)? Wa}{ the bottom of th

u

rectificati on®pat storlptl er&%p%%%efo%%sa?edlstance
over | apped wetrlont heth@perbemaryt heaebtouadalry wakl dotheunstobdge the
part of the abs Lon uni t_di spose w. . Furt hernore or di

to the presént ]ﬁ eRATOnC i RAE 8Dt gtq‘ ﬂ% Fg%baal?% C?Foﬁﬁ utr%%eet
sol i d absorbentdd ayerthe deitetoar @taecblaofregm@ta@ragqomyrngwmﬁam B

is provided t%pﬁueogexts rege (?:rant tg theg t{%gden o] | Ci%?%re t'chhe

means so tha e ni trogen 5Xi-de' absorbed oI vd
| ayer is renoved dty tdeédreegenerfatcet.o reg@mmzac&emghe todetteheorph:ecbent

removal func&h@%%gbg m%%geg E%&% éﬁ%trégﬁ lcg%%o?hgart can

rectification par ‘havé- water t ness et Aore
regener ant bappﬂw&éngam@ wayl'bethap@lgitm@aryupmyl ngft Hehe storage

regener ant | 0 dyald ¥ 0,301 ABSOLRLIAN iy Thee Jeatenel pn (T,

contaln a su ur-cont al'ni ng corrpound Ct e
consi sting ofhal &hkicmet abn h;ldrto?xrld@, bal kaini nedre & srmfcaiamm&)imocts;om

lithium sul fit ethEOd%E.@tsiuéilzg%i ?)Sasff:'m&f” ft'l{g G SLWPion unit

sulfite, magnesiumsultite, 1ron sulfrte,
disposed above are overlapped w1th the upper end of

the boundary wall of the storage part of the absorption
unit disposed below. Furthermore, according to the
present invention, in case that the removal function
of the so0lid absorbent layer is 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 sclid absorbent
layer is removed by the regenerant to regenerate the
deteriorated removal function. The absorbent storage
part and the gas rectification part may have
water-tightness. Furthermore, the regenerant
supplyving means may be capable of supplying the
regenerant individually to each absorption unit. The
regenerant may contain a sulfur-containing compound
gelected 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



6 FPO04- OLOPCT- SG NI SHI MATSU CONSTRUCTI ON Co., Ltd. sul figma-biddtirupy

thiosul fate, sodiumthiosulfate, potassinmmuthimsukbatmsuceabeidsm, Leg.
t hi osul fate, magnesium thiosulfate, and a m xture thereof. [0016]

Further, acceidinpcéo thecpiesentch ¥Rl et Neg8diitn PrAVislediZate,
nltrogen oxi de renoyal prent for renoving nitrogen oxide

cont ai ned |npﬁéﬁs%bﬁﬁ‘ngFWUIgﬁt&sﬁﬁﬂﬁJo’ﬁm 1 OFMOVE R8N BREFEL UM
solid abSOFbQBﬁlOé@Y@éﬁ:@Pn&'&ﬂdL&'Iﬁﬁlx&:dﬂér@%@k@éﬁfde absorption

means ch whi ch consi stin luralit | ow- profile soli
beor benf ot Shd inE hetr 14§ Catto enhst Par PIAROR! MG 558 ¢ § Aes
| ar ge- area sii@e wfotrheled ow Qfﬂfrbge&m@ﬁl@.@%@ﬁﬂivalﬁy@ igdméhe for
absorption units. {3001? Accor di ng to the grese . |nvent| on, there

is further pFEAHERY LISHE Br OF &S CRF £ PEGer Toditde COMMRFAEE 1Y :
in gas, COrrpaInSlaJlgscbhptitcﬁpsuﬁﬁt patdwddedng itdle gas sontiod tdsorbent

| ar ge- Ld f the | fil lLid b b f the
e o ey Lol L PR be pant 6T URTE or e s tg Ll faans

the absorpt earcturif wrei g @bﬁ\%lldﬁdlmgtdﬂfté]@:s@fadlabﬁQfﬁ)%w b&yﬂ_ﬁSle
constituting tg $|tro en OXI de absor ption ns eac of whic

consi sting of °a’p u1a£ RYPETT bwgt Dt PR aB?&r E?Ea én%nsé[}ee%l?isveq?/r
renovi ng thesupidYvder oxihde wath tthe sbld dlmsgyebamaa [0048] of the
According to.the prese i nventJj on re. furt rovide
Tethod for rARVIREC R DT Lok g LORE S mad Y Br Sas! A A 27 Ro AR ™
steps of: remiwisg the nitrogen oxide contained in the air by

suppl yi 1TgOl gas_ tosa nltro en, oxi de a sorptian, mean,gh i_ncl.udi

0g
c regsen ion 1 ther
| ow profile dcaﬁsorrb%rﬁ for Bremovi ng ni It rogen’oxi &€ oy 4

absorbing t hprs:amadedaa g%thodcﬁoflmnoommgsamst rfcogeaei:en:ﬂeved:ytained

supplylngthegas to | ar rea si the | rofil S|Id
absor bent s; andgraesgencé%’aglrlsgg tt(r%logesn‘g%?l d€ érqerml\g;alr%(func lgo(r% of 9%°
t he nitrogenlwtlcdetalﬁsolpmgm—amaras s wHiecho fhashdedrowepepifdrlae eddolid

during the aQ@Q%fggBWr@a§ s of the absorption unit wvia a gas
rectification wunit for supplying the gas, the
absorptionunit beingprovidedwith the solid absorbent
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 1is
furthermore provided a methed 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
nitrogen 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 deteriorated during the above removing step,

by using a regenerant containing a basic substance or



by using a regenerant containing a basic substance or 7 gpga_o1oper-sc
FP04- 010PCT- SG NI SHI MATSU CONSTRUCTI ON G@gurhdtdy condB@eet®d co., Ltd.
substance. [0019] The nitrogen oxide rempval nmethod according to the

present invegtiQny¢ORlY SeSpkha.step of detecting the renoval
functi on vvlth a nltrogen oxi de sensor. Wien deterioration of the

renoval [POActli chesndérarden PHidhe apeve ldareehplgasieprdipg to the

af orenment i Onﬁge JLYENERLING ShePom@t e caf hied QY - o fTRE: £ @8%'1?{9{3@]:16:
can be circul ated between the nitrogen oxide absorptlon equi pnen

and a regene¥ 8HC ¥ RhkEPHIC St @R W tithed HEgERGSINtOXTHE Wan9gEn oXitdn

renoval net hgd ¢ ACLOEEING £ 0o Ehe Ry 688ib v EAV @] ©0P; BRY ifdrdd€lcted in
conpri se the preprocessing step of turning the nitrogen oxide

cont ai ned i ntPRe g&®9%R o MeFBFEFH oxiSdeS P di ni ¥ RB8gend LPEieG i ONned

di nitrogen t@é@%é’@a@&rﬁj @&é@g@an gui Bhﬁk).‘clld@d Jhe . ga%‘l’f@)ﬁf@?enerant
assuned to be air collected in a tunnel a road, a canal/an

under pat h, acéﬁ‘elP?éJrlr%fllétr%‘é&?e%wﬁ%rkﬁﬁﬁ Tt BE O FRIACHYL B PRROTBE ign

a bus stop.edha hrshe sHbst ancereRye Merahkal i Bt alr o RY K QXA DT the
al kali earth netal hydroxide. The Treducing substance maybe a sul fur-

cont ai ni ng chRESTRIE 28 ect ed HF o ik WP CFATSt i RETGV 3T t hRgfhod

sulfite, sogdtemsalhigtes tﬂ@é@)&Sééléhﬂiuiﬁ{fbﬁt1(‘<§\1|1@dall_\fnf$.iaﬂt’fhé%comprlse
magnesi um suI ite, iron sulfjte, copigs%ﬁsulfate l1thiy

thiosul fate,© GdPlﬁﬁffﬁPG?LﬁstaFE Shét u?ﬁlrﬂh%ut?]i‘lﬁté‘ltcra?%?ﬂnf”ﬂde

t hi osul f at e, cBRGNESHEM 1hh¢1@§%£ét§nt@rn&tfﬂd§@ﬁ dbexede, Wienithegen
regener ant contaln a reducin substance t he renoval functlon can

be regeneratEHllor?”a itro at hosiitter e. ?56?@?1 rth8F alttdFkhg ISP
the present guveriéendet.hermheiga pmoyy dag ax Nk eagen wesladﬂrrcecsmyalcted

equi prent for _ repovi ni f rogen qQxi de contaj ned i
a nitrogen oxid@ E\BE&%U%% arrg?ﬁ%gcoﬁtﬁﬁﬁ AR g re?FfE?EI‘% ﬁeq%er
absorbents for memmedg Aibpaegeingoxiree by-.l@bsblyptaj Qma@asOr at a bus

recti 1 cati on peans far, sglactLvely SupplyLng,Lhe 9as (o Lhes ey

hydroxide or alkali earth metal hydroxide. The
reducing substance may be a sulfur-containing compound
selected from the group consisting of lithium sulfite,
godium sulfite, potassium sulfite, calcium sulfite,
magnesium sulfite, iron sulfite, copper sulfate,
lithium thiosulfate, sodium thiosulfate, potassium
thiosulfate, calcium thiosulfate, magnesium
thiosulfate, or a mixtue thereof. When the regenerant
containg a reducing substance, the removal functicn
can be regenerated in a nitrogen atmosphere.

[0020] Further, according to the present invention, there
is provided a nitrogen oxide removal eguipment 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 to the large-area side
of the low-profile solid absorbents; and a regenerant

supplying means for supplying a regenerant containing



of the lowprofile solid absorbents; and a regenerant supphybitbcr-sa

means for supplying a regenerant contai nimgundteB0dettORcTr®Gco., Led.
NI SHI MATSU CONSTRUCTI ON Co., Ltd. a basic substance or a reducing

subst ance toat heashict rggen hde absorpt kemEang WeR sthen Akt rogerne
oxi de renoval function thereof is deteriorated so that the

det eri or at ed™FERRAFIURE LEMC £ 8 iRdgbABIME 2B SHYR S P ®ithyt FRFen oxide

ni trogen oxi demaBs1 bednidt 168 6@l oabser Betlesr DY ruid@ dbethat the
regener ant . %0021 , The ni rg}gen oxi de renoval equjpnment according to
the present PRV Jr%ﬁar’ﬁ%f{i PURY 3 nitBGERT VXi db° sERGGI§BREED  bY

detecting t heemenpyval fumet it 6gash t 6xilRgeABEHéHE T€MBAE solid
function mhenbthe nitrogen oxide sepsor detects nitrogen oxide of a
predet er mi nedPSEoReREFat BnEr T ghef. HHeSRFEAdYen oxi de renoval
equi pmenb oacdorth 8gntia #dHgepr esendei peaidvHD gayidwehhen ddstudag co
regener ant taplk for storli ng t he regenerant, and._the regenerant may,

P é ide

be circul at ed* bR TBER Tthet PEGehet BHt TRhKk 1B YHE & (FOHER TKHd8

absor pti on egunpreent £fokhed8ktklcagengoxitte remiedl €quiPrEdh acsondi np
to the present invention furthernore_ incl dgﬁa’ilﬁée rocessin

Y. .
means for tuFﬁSﬁ&e¥ﬁ§ean§oﬁéﬂ°8ﬂ &etnt APRe ErPﬁfted‘gdee
nitrogen digxndeyr diditeogen hiitxbdgden doritdeoget quadpexidieteohined
di ni trogen quitoxi dg s%t.as to sg gﬁ}/ ]gas g{jter ., .passing through the 1
preprocessi ng°Means- & e nftr 3 ©oxi de"&b8drpt T e qdi pnent SHCVE
[ 0022] Accordignd.dmehhe areserdihngvenbdi onhet heresiesmt f irihentdren may
provi ded a n%tr% en_oxi delr noval _ equi pnent f(ar remgvi ng réitrorgenthe
oxi de cont ai h&d i ej@as?‘,nc COMmpri i r?ge:g n%lrl?rna itam? at()Dsrorﬁt iSor uRi ts
for renovi ngegleatrsnagenaocd deloontrad pederartthe ngag e passcnd atthead

gas through ] o rofile solid absqorbent__layers.through. ,
Tacti 11 cati oROMRnt GBS nEFESIN Rg e e BRY S o he ThPo s RacHige
of the | ow pabbidmpt $oli deglsigripent .| ayFhs, nnd rogpacessadiengreppeal

ni trogen OXiQSu%RﬁQéBEiOgcggﬁﬂfiﬂgrngg byhgaqﬁgggégk invention may
furthermore include a preprocessing means for turning
the nitrogen oxide contained in the gas into nitrogen
dioxide, dinitrogen trioxide, dinitrogen guadroxide
or dinitrogen quitoxide so as to supply gas after
passing through the preprocessing means to thenitrogen
oxide absorption equipment.

{00221 According to the present invention, there is
furthermore provided a nitrogen oxide removal
equipment for removingnitrogen oxide contained ingas,
comprising: a plurality of absorption wunits for
removing the nitrogen oxide contained in the gas by
passing the gas through low-profile solid absorbent
layvers through a rectification means for introducing
the gas into the large-area side of the low-profile
solid absorbent layers; and a space-sgaving type
nitrogen oxide absorption means formed by laminating
and integrating the plurality of absorption units for
removing the nitrogen oxide contained in the gas in

the direction intersecting the extension direction of



and integrating the plurality of absorption units for remyimpihese
nitrogen oxide contained in the gas in thenditect tomsiruter&ecol. NgLtd.
the extension direction of 9 FP04-Q OPCT-SG N SH MATSU CONSTRUCTI ON
Co., Ltd. theesaddUiabsushenbdryersayd#923] According to the

pr esent i%ve tion, each of the _absorption units nmay be provided w th
a cont r 6P OfehsACFGT COREr oF Pi gt PESRHYE r 8 SRE GRS paseichy of the
through theapeld:#babser hent t & ayeysbeAped i AgAt @ithe presePtol means
i nvention, ig case that hhe reno ng function of _.the solid, abso;lbent

| ayer is det&PFofatd Ot e?rrt‘-:‘-‘frf%ly'Ey RYLEovidded Af r egEnBR&T RAppity iyt
means for suppkyeng idhebsegenatatayerishe mdcogerimxite ©EReospbis@ht

t te the deteri t.ed | f t] by | [
the nitrogen’BUE" ABSr b FACher KoFi &P nsBVBEmY | AYEF P hisPrig the

t he regener asbl itheabseganenant asuppl yendiameans oy @, capadte oby be
supplying the regenerant individually to.each absorptiqon unit. _The
i L7 ogen oxi HEOFErN Al Cedit SRBAE Ty DEPHIGUT AEANaAER 40T Subplylng
pr eprocessi ngheeaes d10¢ rourtity die mi t rogem ooxlde sbriadpedomnnmihas
gas into ni t}[rggene di oxi daet %ihni tro en Ir]i:oxiecgﬁ, di ni trfggn . b
quadr oxi de of® diHd TFEGeh Guitoki 98 S 21T 5 SSUpp Py ! gas it apPe PY
passi ng t hr oughhctvhiengr epir@cesist nggeeansxtidd hebridrlogdn iwxitdee solid
absorption ns...[ 0024] .Furthernore, the regenerant nmay contain a

S ur - cont AR RE EOREoUF BSF ec bl 1HoM Bhe S pun: Sanits SEREg of | The
al Ik;:;tl i met aljrlag@rmsl('rele,t alkgl 1y agt he amet ala yhiper oxipdeh 1 eid hiampplying
sulfite, sodj i t L ite, | ¢l u |f .
magnesi um SUH{@i fsfégté]ig%gr?rgéljlﬁ?%%&%ﬁ%g%&s&% i%t%ec?llll %%:éurfrﬁtl‘ign unit.
t hi osul f at e, Theodiiunr ¢ ieas Wi ad e, rpotcassl uenulipsehtamey dad cpuovided

oot ot R8st YL SeUbL Aty R AN € ERSOL 2Bl ogen

nitrogen oxidsidenoeainteguinpdentnf drthe r geovi g oo t ndgencgrindedioxide,

Contmrmdirﬁgﬁ%tfgg@HSi%$ioxide, dinitrogen guadroxide or
dinitrogen guitoxide so as to supply the gas after
passing through the preprocessing means to the nitrogen
oxide absorption means.

[0024] Furthermore, 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,
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 egquipment 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



a hum difying neans for humdifying the gas; and a nitraogen-exide-sc
absorption neans for renoving the nitrogesuoxiThy com¢Biuaedon ot hertd.
gas by passing the gas through the lowprofile solid absorbent

| ayers thr oughgaiorEEQéh ﬁ@B@EoﬁQmé\&ﬁM ﬁ/AISLhEQ&SifmlgGNh@gad-tld}to
a gas rectlfiLygl gon nmeans for trodu%legg the gas .into

| arge-area s A FORIDPIAT €556 R hRAE LS asﬁa]r%d WRPEPFTE

t he huni di fyﬂagrdmnSwilfefréliﬁgltaieedluMﬁtih.ﬂﬁBan Weges axl Ci&ltegrated
absorption mea over| ap e soli d absor bent L%ers

sg as to h %’H?
and the gas "aftbr CPassthy T CAGR IS hAH R TR Todre 7S SubpRPed
to the nitroger xipewalsoriiéonoaequl preabrl3026] aYhe ) tangeshexigies

renoval equi nt accordln resent, jnvention is provided
Wh a water BEERe BREE SOE heonal HRR RRE W 7 L ABR S0 Goehap R o
is suppliedtonttthé halmicbgleabsmb@et anaamrﬁtlthe egedenesant after
passi ng g he_sqlid absorbent ers.is supplied to the wate
Pank. " Tho e Pt diedtiafo dRasir il FomiS s SR P b Sormut s 18 e
cont ai ni ng attar Q:imeﬂahej’lraﬂlve'ﬂta.megéselgﬂd‘mvﬂlﬂ.¢d cohtai asatﬂ:émrtank
cont ai ni ngco oun sel ect e ‘g onsi st.i ng of al kali o
hydr oxi de, ali° e%Hlﬁ Ut“}fr A’r ox‘if Fitt hi th i Feeg%%ﬁF r‘ﬁ +
sulfite, poisagg@]umadul fdxttaccalt(hajm sulfiid e, aagpedamrsullfagers,irarhe
sulfite, cop sul fi I i.um_t hj osulf te., so umt oulfate

pot assi umth?% ueIIf41 gt % fm%m tahléosu?fa gneS| umh C?)sukf?girgeglrt
a mxture theyeofs Brs efsumsbmeﬂtlbn otfhehewa[xa\m ngan[k()OZ?]rb{dzl golld

A flowchart ni thod f r enovi gnt ogen Qqxi de
accordi ng toggﬁeoe%‘rr’)‘l'é@é:nt rhg&llﬁvép;lt :10% ?Ermeézm 3\%f I osl'm;lar%t gorsorbents
expl ai ni ng thenmmmnfgora remplkomg mateogienl oxi dehacaozdeng tant henay

present i”VgBtn' Qé‘in[ 5% B, A c%@?éé’%gﬁ’%g%t%gl‘ﬂﬁgnénsSE’%%déé@’Fro% the

nitrogen oxi de rem)va equil pnent accor
group congisting of alkali metal hydroxide, alkali

earthmetal hydroxide, lithiumsulfite, sodiumsulfite
potasgsiumsulfite, calciumsulfite, magnesiumsulfite,
iron sulfite, copper sulfite, lithium thiosulfate,
gsodium thiosulfate, potassium thiosulfate, calcium
thiosulfate, magnesium thiosulfate or a wmixture

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 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 eguipment according to the
present invention.
[Fig. 4] A schematic illustration for explaining one
example of the nitrogen oxide removal equipment

according to the present invention.
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present invention. [Fig. 4] A schematic illustration for mexpleiocddrgsc
one exanple of the nitrogen oxide renovalISEquATIEVEOONSTEUCOLON TG .| OLtd.
the present invention. 11 FP04- OLOPCT-SG N SH MATSU CONSTRUCTI ON

Co., Ltd. [Fiigidp] Alschenslolemabust r atilans 04t aifvNg eapDhhering
exanpl e of the ni.trogen oxide renpval, equi pnent . according.to the
bresent i nveRfCOre f RUEETBI 5001 G SHond 1 SAhCEdS B AEMC (A dp: brent
nmeasure an atfdaté@hay afo abker piteseafc M hvegen oxide and
regeneration ?f. a rggoéal .functijlon.accordi na t.o the Er es(ﬁné

i nvention. [Ffg9 7] chémal i TR PPEST ot i DR & BXpI 2% hg- Qrigeasure
exanpl e of the mfEdgerenxiyde f eptabrpquicuient natLceodialy toxide and
present i nvegti on.e{[Fi g 8] A schematic.il ust;éati on_ for gijé)l ai gi n%[
anot her exanpfegeo R& rﬁr%r%geﬁ ox1 487 - 1 &l?lnpn%‘ﬁFor o7 di ﬁ’g e
the present pmesdmnonin¥egti®mh A schematic illustration for

expl ai ni ng one. ex l ¢ of .the nitrogen oxide.remoyal equipnent
accordi ng torE?rerCJ pre eﬁtsf:rl?‘\%nn ?%ﬁ. l[ il‘lgs.éfﬁ]%lﬁ%c%%ﬁaﬁ c?lalnlng one
il lustrati onekemmpkel adAi nghene niexarpke obxtinke nitengerm bXidguipment
renoval equi gg%rgjtr gﬁﬁortdcgnghteo the present invention. [Fig. 11] A
schematic il ustra?lo for explé:l’nl ng a SEYGEture of an absorption
unit. [Fig. 1ZHdA visdw ghowicigeeaseéecond léndr akntorof fidre eabgbaptniiorng

unit according Rﬁ%é L Enventio S &i.%' Ql e .
r )
Ref erence Nufreral’s %d%ffﬁ A suppjfy P?% %: . |%r%gréegnv%2|%%ulpment
oxi di zati on equiqpn@hng 3o Athesyppeyelitnel dveNttragen oxi de
absorption equipENdy R AT, LXNAUST t@éﬁ@‘%ﬂ?”ﬁé?%;&@éiﬁing one
Regenerant suppl¥y |1ne 8 egenerant return |ine
example of the mnitrogen oxide removal equipment
according to the present invention.
[Fig. 10] A schematic illustration for explaining one
example of the nitrogen oxide removal eguipment
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.

Degscription of the Reference Numerals

[0028] 1: Air supply line

2: Nitrogen oxide oxidization eguipment
3: Air supply line

4: Nitrogen oxide absorption edguipment
5: Ailr exhaust line

6: Regenerant tank

7: Regenerant supply line

8: Regenerant return line

10: Control equipment

14: Nitrogen oxide absorption equipment
15: Nitrogen oxide sensor

31: Air supply line

12



10: Control equipnment 14: N trogen oxide absorption equi pmat g1ddeir-sa
Ni trogen oxide sensor 31: Air supply |inert2:fd- 83GREHcSHN co., Ltd.
NI SHI MATSU CONSTRUCTI ON Co., Ltd. 41, 42, 43: Nitrogen oxide

absor ption eaui, prent s4344: i eeerieskiae NBRBSK A o BURRAL 1 pReMhes
51: Air exhaust line 61, 62: Regenerant tanks 71, 72: Regenerant
supply |ines%481, Ig¥: e REQEHRF Gt AetTERPShes 91: Huni di fyi ng neans
92: Preprocesgsi:ng gBapsrt9netpessure feed fan 94: N trogen oxide
absorption nmeans _94a: A%tsorgti (In unit 95: Solid absorbent |ayer 96:
Control fan 9% Ré&genefZAtdtahk 198'€ Regenerant supply line 99: Valve
100: Nitroges1Qxigte: abregynofamansank@l: Miin body 102: Spray pipe
104: Water tank 103: Filling-up |l ayer 05:_ Water supply line 106:
Suppl y val ve7i07:7%0\bso$8@rﬁrgT5$£‘€fe HAPPLY1081"8Ss rectification part
109: Exhaust sval w2 110reReqié fhaat ioacpant fohekower-stage unit  111:

Unit body 112: IntHake. i.qfe surface 113: Qutlet side surface 114:
Side surface’?!: umidilying means

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

94a: Absorption unit

95: Solid 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 valve
110: Rectification part for lower-stage unit

111l: 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] SecticonA: NitrogenOxide Removal Material andBasic
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115: Bottomof rectifier 117: Exhaust port Mst Preferredq brpodicrest

for Carrying Qut Invention [0029] Secti qitsArmANEr egesrEOsreen Renmpviala.
Material and Basic 13 FP0O4- OLOPCT-SG N SH MATSU CONSTRUCTI ON Co.

Ltd. Equi pneglyiFheaturs: FhecRiesent invention will be described in
detail hereunder with reference to the_accorrpan# ng draw ngs. _Figs
1 and 2 ar &8l RERSATEL ol BERTEL QT e ilh lexpPaitE A ¥ WP HAsitd detail

structure of harRiNQdf Wi thefBidWe Mt brogehe @d dSmBecaf th§di+ wi hers
present invention. Further, Fi.g. 3 is a photograph show ng a basic
structure of "18%i trdger 6Xié YUROVEF teqaif phe Rt SARBF 8i 1y TP +hening
present inveatbensiandthig:tdries of sehaertica EbhustdmbiamPinitrogen
assi stance i n_expl aini n&d# he basic  structure of the nitrogen_ oxide

renoval equi Bent® ACESH hETt &9 helpr BE&RSFhveMY DRt 18030 FRFFEET -
the nitrogenraxi.de r egovalplegubpEibhastvding at @ddecpeesandture of
invention will he described,in detail._ The nitrogen oxide renoval

equi prrent ShBWA T 967 AX L3RpEYLIVAY SGHH IETTe ACFBE Ul §PngRe
air collectefdretsernenoievehtagen oxadd therefrom toia nit r cgene asitde:
oxi di zati on e&!ﬁiugserr@nt 2; the_nitro en oxi de ., oxi di zat.i on eqH:irlgms t 2,
an air suppl J I BFSRM oGfpl 7 RO SCRAGS r 141 { &FP &S NGOt Hrbtgh S
nitrogen oxsdewxtdirzatdon tagei pnentogdettp axiidd ogemoxalle equipment
absor ption equi pnent 4; thegﬂietro en _oxi de abs&r.pti on equi prment 4

;o a

for absorbi ngCHtroYBE &4 d AReAT LB%RRGSC ine 5 for
di schar gong alheiaigt aftttey npassbagn d:bi deghehbe all tgoagemextcdeccording
absor ption egui nt 4 as purifieg.airw,[ 1 urtchgare he_air Ly
exhaust Tine’8 ERowpaseers TSt E PR e trbr et Aot d PR T
oxi de sensorThéheii i b gegerookdde reensoa ldetectsmanti tstogen oxi deg. 4
removalTungban oL e TLLEOOR) K4 de Bhs0r ALl el RUARIED e 308 oo
di scharged ftonrehevad miexhagsin ldxiede therefrom to a nitrogen oxide
oxidization equipment 2; the nitrogen oxide
oxidization eguipment 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
egquipment 4 for absorbing nitrogen oxide; and an air
exhaust line 5 for disgscharging the air after passing
through the nitrogen oxide absorption equipment 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 aconcentrationof nitrogenoxide contained
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 compriging a regenerant tank 6 for storing
regenerant, a regenerant supply line 7 for supplying

regenerant from the regenerant tank 6 to the nitrogen

14



5. Furthernore, the nitrogen oxide renoval equi pment shewsidiobeg-sd
is provided with a regenerant supply neansanMTEUI SONETRACTEGENS! ANtq.
tank 6 for storing regenerant, a regenerant supply line 7 for

supplyi ng regedes aldsdrpmitdie dggepaiant 4 Anknd 4 rdfentidd0gePetlén
FPO4- O1LOPCT- §G NI SHI MATSU CONSTRUCTI ON Co., Lt df oxi de absorption
equi pment 4, TaAR§ & FEderd& ‘h?n%@t%rrr’?g?’ilﬁﬁaéltr@r F_F UWPRSTG: R genEP S

after passi mghrahrrougiaogtehe ﬁxurdme@b@bﬂetabslorﬁm@pnmm pqerf_trélmf r[:@m
the nit rogenégm de absor ment to the ?:e'g rant t an

so that regeh 5&9%&?% 8|ar %Pg %%t%‘éhmeﬁ‘et %r’ﬁe‘—{%?r%nt
and the nitrogek @xi dec abRartptrcne negémpienindbel a iheulageneradtween
supply line 7,and the nera retyrn line S. When t

o PP ogen oxi WBEoSREBR T AR B Ak F GUb LiF de - bPek red bAR TGPt 1o
concentr at i oagarn pandm gher v iconcieat rr&tgla):lﬂerhh& ’RIUPOYEN laxiele7 remavahe
function of _the nltro en_oxi de renoval equi pnent is regenerated.

[ 0033] The st FaCtUreof the Eﬁﬁpljy“fl?ng 'l is not particularly

i mtedlso3fkdr was:t bheﬁaﬁmmﬁgleﬁunpigieasenbort tie trid t gt roxiedeox ide
oxi di zati on egw prent 2. . Fur f necessa t he Sup gly | i e 1 |s

equi pped with"a cflustpfc?ldreeg?gfmlr%% pr e?/%%?flﬁé'at%%oﬁl t rogen oxi

absor ption equnpreent ra4 iforomtchegyi hg cayeh anx eqei :pmm\ratbrfunctlon of

Cot O oo st HOU0%EE, B0 2 Lha 0 ATRUNL L oL sumpliedatga.

t he nitrogen oxi dé oxi drzation equi prien rogen
oxi de okddidzadt rore eQump:nteureZOﬁmmJe z8spphiyt kogenl o detcpatd nedlamly

air into niti?% %g%r ag:' hEl 096 51’10 1v9h 't£8 ﬂe nitrogen
gl nl# e S%%. g t[l |g§e

quadr oxi de or rogen quin OXIde rogen 0X
oxi dati on eq@xpmoxzcilszmbtmpaﬁqmmzaehy 2im Fgcrthfur 1% et e ablvy

an equi pm&*nt,f%lectI lengi é exi;dj fét& é)g 970ne age@g%%tico&llector

capabl e of y oxXl ZI ng R oxi dé o .
concentrat i oﬁormremtaiugethefntheomem ogeind exikieo vgitdi gatd @nipment

equi prent 2 }s¢ ’}%fl eg%\“ X ﬁ%g' %ﬁ&”%&o'é&ﬁ ﬁ%éa@ol%e LEb AP Ring a

tenperature supp ai'r suppl
flowing rate and a flow1ng amount of air supplied to

the nitrogen oxide oxidization equipment 2 etc.

[0034] The nitrogen oxide oxidization egquipment 2 oxidizes
nitrogen oxide contained in air into nitrogen dioxide,
dinitrogen trioxide, dinitrogen guadroxide or
dinitrogenquintoxide. The shapeofthenitrogenoxide
oxidation equipment 2 is not particularly limited, but
ispreferably anequipment for carrying out 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
necessarily controlled, andcanbe left toa temperature
supplied via the air supply line 1.

[0035] The nitrogen oxide abscrption equipment 4 ig for
absorption of nitrogen oxide, and uses filling-up
layers formed by £filling containers with solid
absorbents 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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[ 0035] The nitrogen oxi de absorption equipnent 4 is for rbaoopiAcEAsG

of nitrogen oxide, and uses filling-up Igergateor gexsTRpcrioN icag, Ltd.

containers with solid absorbents 4a for absorbing nitrogen oxide.

The fillingsupdayerefiddpabivet b pa sol hdy abisortieatrs t4daroughnatith a
particularly_Li mted but a

Iayer havi_n FPO4- Q10PCT- SG
NI SHI MATSU CORETRUCTPON *%. LOFtd. 1 €t Pﬁcet%ﬁléaégﬁvablf%egf' passing air
t her et hfowghe Wi Thea sbéwdprebswzéoénss isa phef ep:abbf;est}eljy [fODB0E aThef
solid absorb i f er abl ornmed. of __crushe article
? E..gd a:pjégc%. é)O%‘]ff rmed 511’."%}? ﬁed?gysll’{%a cz%%fnglter

formed particC aV| Miyadiamet ef seve
centinmeters of pawtazcaklas rinawngleatémaeytonbssveu@tlur@émbmnterteers or

Vi ewpoi nt of e g essure | Furt er gpre, the solid
absor bent s 4§ggflrocre (g?g I y%hgjrslrzél a%geﬁépecycfomg strfaseaf8a FFGM t b:ehe
vi ewpoi nt of véefime ent: caﬁmpprerssnﬁgra bregesuogi des of. aHLmI\thermore,

trat Furt | b d h
oxi do apsor B EoRCean Bt Tashe A2 B hopen 1B MR ThEAE Db ETREE
of the soli dsabs?cﬂr@eralseaafmv ttiee vibesdponnise £ eSﬁe@|ﬁemt@@mtg$mn
material s copgt 'ﬁ%f@gé&‘eﬁ%'e ofbéoﬁ%%téoﬁ% i np+£9§ CarP&thxer,

material and an 1norganic materia Speci fic exanples O he car
mat eri al s ubhﬁl eheidi mpaomiencocdutuhesk bet the cttnatc"@zgen oxide

charcoal nad

char coal , fuﬁD e%ﬁggﬁd%@%ﬁgﬁgﬁg%%%e l\%nga{:’ggem %I C exarrp es ot°
the i norgani éY@@t%rQ%l shasallle d mébﬁbmtadéaamﬂw@MIEEQ ay, use.
al um na, Zeoggte%lf§glé§:§.m Qeéf%élﬁgrtlaff@'@o %e golid

. h%
particularly prefera of The sofrd  absorbents Za
car bon mat er fak didvERg sat aanrrg@lusi@e@lqalcbgurmi@’ce rarae‘aasaui:hnasnanganlc

active char cagg 1[b99§7] éé‘fhcae%éaw}rst %rseooff &%?%&?moﬁ#é%qals

with the soll sorbent 4a 1's not icularly
t he sane canuﬁﬁé\ﬂ@thﬁéﬂ%elﬁﬁmdeaﬁ@cmslil‘éthSES]%cﬂf'F’leeesCSs@@échﬁdm

the solid abéﬂ%%él”f{%a@:i@ el havicd, | RERESWR PTmBakeeaNa At Use%on

in cleaning and
fibers, charceoal, fullerene, and carbon nano-tubesg etc.

Specific examples of the inorganic materials usable
herein include active white c¢lay, alumina, zeoclite,
gilica, magnesgia and titania. An example of a
particularly preferable material of the solid
absorbents 4a is a carbon material having a large
gspecific surface area such as an active charcoal.
f0037] 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
solid pressure from the solid absorbents 4a anda liquid
pressure of a regenerant used in cleaning 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, 1like the nitrogen oxide oxidizatiocn

equipment 2, a tewmperature of the nitrogen oxide
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regenerating the solid absorbents 4a. Furthernore, a natebialicebride
container filled with the solid absorbeniSHAGNSY OEBNIURSCTION Co., Ltd.
particularly limted, and specific exanples of the naterials usable

herein incladecoftisheel egatigimdess st eelis FRP:iamePCVnetcs s 8038y

Further, |ike the gen oxi de id iz ment 2 a

t enper at ur e %Pnttﬁen%#’ (n‘%(figtgtr]i_l xcf%i%%(? %%%4%61@%?"%66 & fusrgep L ied
CONSTRUCTI O\ €a. thétachrabspp ptrilotnequi pnemtt e ns umgée.mm&des:sambkr)al
controll ed, nd .can b ft to, a Il;enperatur sup via the a

OISO LSRN T Rl B A el g i SRR
4, a hum di tylaf tdia ssuppstupthlwilaihbhe3lairs pugflegrabie Jids less than

preferably n Iess than 0Y% r fera | ess than
nost prefera * Hot 3 8sS fr%b -nP% gre 9%‘ g#)ec’tlv y abesg?jﬁably

ni trogen oxi r.iet Albarsm dthytrnf gai%r snppcbi:édlt otbhes f Aetartogealgxi @ksoxb
absorption egui.pne Og@]y g co trlgl I ‘?L%ituf' ng any. . metf ho%l?r to the
agrrp e, or R db

equi pnent, for a|S|ng a hu
sprayi ng watet tlzmgaeen cet::de aﬂayob@’fsmnfmilylpmedlt El(}ﬁ)sg]bet:urdﬂmrnﬂ)ﬂed

cqui prent 9 18 LESLA YoM ES b L LR N aFey Par s shria f | Shd b Prsg

of nit rogen bwaﬁ:de“am)ingata awpadidly rat esptagiimsuppkiced it 24he etc.

ni t rogen ggog%s%‘?égmbgguhpc{ge@t 4 is 1,000 to 200,000 h-', nore

preferably 3, The spatial rate of the air
suppl i ef0 08 Alh&uritthogaw wxi de &sonittinrg esquk pAent ed w3 Hetew ipned t

in aCCOfda”C% nWED g FEE_?;”CE”té ad.op.-gh é‘{;ﬁé P4 4e g g'%tdaiceeé?'oh‘&rol
the air e rem)ved of the so absorbents 4a, a size of
the nitrogentbgi @I@mablsldmtflcmeefqiﬁ@treme 3bged Pt hen ¢ Kalltnogddi pkane

a type of thg,cpptrol % tp{@'i‘tra%é %f“%tupasrdf)g%%rd %é'ﬂﬂé%@'ﬁ?o‘c

as the same can control a spatial rate of air supplied
nitrogen oxpdé EbSS POIrot g pAEAPENE0640F Thé”?%rrb?a? 010urbe‘i301h

of the nitrogep o 'r%%%égm}t hoh o §HH RNt Jois 9radpibl Ypatial rate
deteriorated as t e so
of the air supplied to the nitrogen oxide absorption

equipment 4 1is determined in accordance with a
concentration of nitrogen oxide contained in the air
to be removed, a type of the solid absorbents 4a, a
gize of the nitrogen oxide absorption equipment 4 and
the 1like. In 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.

[0040] 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 absorbents 4a, which have
reached absorption breakthrough, by using a regenerant.
An agueous solvent containing a basic substance or a

reducing substance 1s used as the regenerant.
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absorbents 4a reach absorption breakt hrough by nitrogen mguderodcth-se
the nitrogen oxide renoval equi prent shauwsuiMkiEUgcoNeETROWEY@EY ,Cot hertd.
nitrogen oxi de absorption equipnent 4 is regenerated by renoving

nLt rogemOQmLﬁeT’&feﬂBhtshiﬁ: 0l ¢it abser healsl dae high have ph&a@ﬂledlarly
absorption breakthrou usi ng, a re r ant queous sol vent _ |
cont ai ni ng aibﬁﬁtceguggflgn&’e&rl lcreéﬁ pﬁgeﬁﬁb}é?ﬁﬁé’ N kede aglﬁlﬁ‘é-l
regenerant. hétRPOA(ADBBLE-GG Mﬁﬁ&%@&lﬁt@ﬂﬁ&ﬁfwﬁﬁhﬂiz@udétdalkali
[ 0041] The ba5| C substgt}r:ce sabl e herﬂ:n i.S not artl cu

limted, but™§5&chf &% & FREr bt 5Prich ufe ™ arbonate.

hydr oxi de ahkaJall :ealretﬂram;&ﬂrbxdfcm(bdealalajqal laarﬁﬁﬁ @Jyd::ﬂdﬁﬁ@% ewarid:h
al kali earth, netal ca bonat dr oxi de or al ar t.h

hydr oxi de, whfch®is® r?ﬂ%ﬁﬁryaﬁa{'ﬁc EH%’ taEh%‘ée’l s Jp%rtpé‘lf Jrﬂ} arly
preferably usee ffarmbﬂlyeuse@/\@ﬁbm t bt ef egld et lcehetde c ol vei témgﬁrral

oxi de absor be the solid a sorhent s 42] eC|f | e

al kali et al g &‘lé/lo%(agelnhc? Yae® %%?E%el[‘?gg? Fg 30 fgma%r}%?%;fa&é:s
and pot assiarh smleeicnmflldEexé‘qmplélscoéxaﬂmadsl mfeiaakahydlmhaide include
car bonat e ing¢lude cal dr Xi de Odl um h drox1 ROt assium
hydr oxi de. S%eg%fl C e%asﬁg]rg)s!c C? al KA1 lu@ar?ﬁé g%ar % pogﬁcﬁf
cal ci um car bbpdtreszande . nngneSperm.cﬁa&rdaonakamﬁD@éﬂ Hurt adkalhe metal
reduci ng subgtﬂ_ ce

exanpl es thereo 9 nc?uggﬁg%ﬂé% C&ngF%m b osa’?%d?’é s?afl%% hd¥d50dee

hydr ogen sul &atiepend s al dehigelr emildsul f idpesaftid s:xpacrezbéea;bbﬁ ad&adli
f th t i
romthe vigupal mggaﬁg%%bé%aq ”ih%ﬁ%&‘?géhgf% S‘Prf‘lf @L'xlﬂc?]lggﬂe 43ra

at a room tenperature SciTic exa
i nclude i thmamnewiﬁmt gasbdnahsul fite, potassiumsulfite, calcium

sul f! te('g exa I AL O?gle' e | eocﬁ.]uég}ntglsgﬁkﬁégt‘rj ge%p% n%"f:l %atretlf}%arly

Speci fi t Hi osu at e sa | it hirum thiosu
sodi um t hi osulifidttes d, ot bissp amitthi o sxldrep e scahengn £ Hirosubflat sudfd te

magnesi um thigsyl fahes o SR8 {1 & SXP 651 f¥I'AY8S ogen 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, sodium thiosulfate,
potassium thiosulfate, calcium thiosulfate and
magnesium thiosulfate. Specific examples of hydrades
include boron sodium hydride and aluminum lithium
hydride. Specific examples of aldehydes include
formaldehyde and acetoaldehyde.

[0045] Further, when a reducing substance 1is used as a
regenerant, the inside of the regenerant tank is
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
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i ncl ude boron sodi um hydride and alum num [ithium hydri degosSpedicttes
exanpl es of al dehydes include fornmal dehydenamdsac ebatrbehyote .col. Q0]
Further, when a reduci ng substance is used as a regenerant, the

i n;i de of thefrGQ@@eh&ﬁircbgélﬁdi6x1ﬂréefaﬂ®§.b|r¥)t5ﬂ£hheéﬁﬁﬂlpﬁelﬁliti rogealso
substitution_to revent a reducin bst ance from det oratiaqn by
oxygen or t hBEREE TBdR hEMIbBS Litikn TPhe i 1FOBER  GRRAR" RbUSTIRT o
equi pnment 4 ia@drle;g:ecﬁﬁr atcedthéh&nmﬁs&de o fl8t FR04-AORPEa(x Bhhi MATSU
CONSTR ._of the nitrogen oxid absorptlon e

oo ol B ab T P he U AT RE AT i TPOOER BT PAGDROFnd Badi TR DAtYo 0f
t he in5| de of imkes riegeberiand pa@paﬁreﬁoataﬁ]iH@em&gﬁn@ba@h&@ﬁab&on a
used once or_a Iur ity of s b Y patred ta nto_ . .
Consi der at | ohVE® EDRet BRI QRN DR Rt o SHET SRSk ot £t PP 1 gPBaed
supplied totbhe:lmthdgﬂﬂog)mndea:absl@rth@ﬁr@mmqmreathﬂlpmdna 4 and a
concentration _of the regenerant 0047]  Next nethod for renoving
nitrogen oxi88n§5H?§F§§ O?Tf’lrt 3 Eég%f?¥i jove nitrogen oxide
renoval [0equijprenttwd hnetxehddstbu:bedmm:degaiitrb@(éétﬁ]oxﬁiicﬂeoxxﬁmaiaﬂin@

ni t rogen OXIde t 0. be rennved y e t hod de crlbed belo |s not
particul arl y fi nFt&d 2hd “EHB |f|H§’ ex%ﬁ%lv ?Fi “Fnctid ?emoval

collected i nequﬂpmmait ofi ]alr(cm:l daacumdm@rmnncﬂepiaakﬂng ar ea

nearby ;B (4ybaly L1 UR LoRds i ch £00LAl NS L fereLn tﬂe%goedbpgd%he

havi ng concentTat ron of not more ew ppm Causin
Furt her, thembwidaitde ot riired dontaivni ngrat tpa:gémco»dlaielysl pmafteafcalamd

not |ess thag, | S /Elg%‘?ca%%igratﬁ'ﬂ ﬁé’éf' Sk 15‘&8 89Q Jur{leriyen 5

the renpval e accor I nvéntion can be
general ly i nSUaJIIiee?d qﬁwaareadneanoindarma;dl,mé ranalinhapanawdecpatkz oy

shelter of a Eoﬁqr P?ﬁ&%‘gé}’é‘ﬁ nearby Qén?%'olj-gf thteor i PUSi 81 W%en

or the |ike totaepo alr 'théereinto er to
remove nitrogan dxitdevfingmeat e a¢ entomit Beni a§ swdh Mt e ogbanoxiede ppm

the air Cmﬂ@5@§¥h§M% 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
aroad, acanal/anunderpath, a shelter 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 equipment 2 via the air supply line 1 as
shown in Fig. 1 (S81) and then the nitrogen oxide in
the air is turned into nitrogen dioxide, dinitrogen
trioxide, dinitrogen guadroxide or dinitrogen
guitoxide (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 (83) and then the nitrogen

oxide in the air is absorbed and removed by the solid
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nitrogen oxide is first supplied to the nitrogen oxide ®odiZAPCDASC
equi pnment 2 via the air supply line 1 asNISROWTSUNCPHERUCTIG Coand-td.
then the nitrogen oxide in the air is turned into nitrogen dioxide,
dinitrogen &absoxildentdi ant tsgén qudde o ede ar , diméstarzog@nftqmipa)s'sdezg
(S2). Subseq tI t a' P r e oxi de
oxi di zati on ‘gg% I’ﬁtggei S supg%l %gflo&]%h%ggl %tggeégom %glrtpél g‘n
equi pnent 4dvsa:ha‘tegaidr awpphyrllﬁmd3a@$3)va@dthl@eraiheemh‘am@emlne
oxi de in theqai (' j.s absorbed and renoved by the solid 19

FP0O4- OLOPCT- %G |'SHI MATSU CONSTRUCTI ON Co., Ltd. absorbents 4a ($4).
Thereaf teps alhadtaihigft mepagbiemgt hem dughadreomiitdogemaxirdanstalled
absorption egyi t. 4. ar a

exhaust i neHH FEEH?G alfo%ﬁ%t?é%%tﬁ 19191(}1% f%fe% v%éeﬁgtghg{ln?]ty%g’gen %%Lge ot
sensor inst a#l @Ireqiﬁtterienanedexhaus:tentnetsqiet eat shagtyeogen SoXi de tdfe

a predeter i ged oancept LA an 0 Bhala {54) e ouBEIh Af LB @hion

containing t trogen oxi rom supply IS 'S
down (57) andheheimi &pegehy lokddel a@séhmﬁ clowruiphierind desctd beggen

below i s reSﬁE@@%%%E? & idg %%ui i Yl S4Sh&és@%é§8)be[1%q51]1s

In order to regenerate t nitroge e absorption equipnment 4, a
regenerant isefiemseratgsl ivdite tHee Aler sgappbyi de apBvptdonn (S8) .

equi pnepb o4 1fy @M B%ef%%{g@ﬁe&%@% & Hd & {1es HegeBg! A a%@é’lrﬁtlon

line 7 as shown in Fig and then nitrogéen oxide is renoved
fromthe sol favdinee Bénts: 4a m?neﬁatrﬂbgéﬁ ddvet isupphdvcl GSi idre

the regeneraﬂgt%%ggergmgjé heag@ld 4>« aBsOr Rep SpAd A the from the
regenerant within the nitrogen oxide absorption equi pment 4, or

sprayi ng t hereg&gaeram taite § Helaorhe ARSI BRRAS @u@%%&&@rﬁﬂy as

the used reggperantnl §iketl ur 08d 1h0akker hegenera gbanky i GOk sthénoved
solid absorbents 4a viathe re enerant return line 8 %883) t her eby

conpl eting theoMedeher &abhdop DML AREFodEh ORiEdY absBi ptiaen oxide
equi prent 4. i 0Pggb-Mhen: & hagr edeneratd .08 ah tt B RinidOg8NneX kB sol1id

absorbents 4a in the regenerant within the nitrogen
oxide absorption egquipment 4, or spraying the
regenerant onto the solid absorbents 4a. Subsequently
the used regenerant is returned to the regenerant tank
6 of the solid absorbents 4a via the regenerant return
iline 8 (S83), thereby completing the regeneration of
the nitrogen oxide absorption equipment 4.

[0052] When the regeneration of the nitrogen oxide
abscorption equipment 4 is thus completed, the supply
of air containing nitrogen oxide from the air supply
line 1 is restarted (S9). Thereafter, the above step
is repeated until whole air containing nitrogen oxide
is discharged as purified air, and then the removal
of thenitrogen oxide contained intheair is completed.

[0053] In the above method and equipment for removing
nitrogen oxide, nitrogen oxide contained in air is
removed by supplying the air to the nitrogen oxide
absorption equipment 4 containing the solid absorbents

4a, and the nitrogen oxide removal function is
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absorption equipnment 4 is thus conpleted, the supply of =@bf-g10pcT-50

contai ning nitrogen oxide fromthe air supphiatsun€onsTrectRS! abt edtd.
(59). Thereafter, the above step is repeated until whole air

cont ai ni ng Ni-£5RIRS QK k@e by Srdieshargednas DU thigeth abki caNAE H8Pbed
the renoval _ of the nitrogen oxide contained in the air is conpleted.
[0053] I n theYabdva® et dnd aRBPERSTEF or 4PenoviEh§ TPl ogepmoving

oxi de, nitroger ¢ fdeetontaidegi L Rdn i $xiHRMAA Y neiPPi i Het BE x|
air to Lhe ni.trogen oxjde absorption equipnment 4 containing the

sol i d ab%8PHdnts? 289%hiothe hit FOFeMokPRE rErdyanS uRELIATNSRE SeT
FPO4- OLOPCT- 56m o 15ty VAT SHrEQNSTRUGI] @B Goe e olidh negenerahed Ppyesent

r enovi ng the_nitrqgfn oxi de absorbed by the solid absorbents, 4a,

t her eby renoVPH§ e PBet tvid Y} hECHSH dExP8E TRt dCTe E THIPRENE 4
air. [0054] hayaddbéi gllﬁegiélnbg_%ﬁ@&hodﬁﬁﬂd t he eaugBrENtokeke ] of a
renovi ng nitrogen oxlde according to the present, 1nvention, the

ni trogen oxiﬂﬁg&-{l’fs%?ﬂ‘il&?‘iq‘ﬁ‘?ﬁﬁgﬁ’ttﬁatﬁrﬁg‘ B&F Me@heratéd dencted by

ni trogen oxie€reof nd t PHgeet ergiNged cengepdrat k@ AeBHr@hefedS in  the
detected by he nitrogen oxi de sensor as descri bgd in}Pthe
af or enent i on2UCEEMPTEL MR nEF A RES be PPEgdIRY afed © ab © prEER LT i hES
intervals. Fat exsepkeentnetiheinfetrhed and e equtisprEhé , f 7then the
renovi ng nitrog nc?xi d& ﬁccordi ng to tkkg resent invention are 4
conti nuous! Y XHEIT P foF 5 PR BRFTYY 107t} RECYHES ni t e Bxpid e
absorpti on egucprehing may teer egenssat ed naterat tyel & rof comtel nnoasd y
day, once in_on i ke taki ngfi nt.o conshgerati on_the

i

. Kk h .
easi ness of ?T%Pﬁi%%gn%%: %Ogggl]g B -39 ik nlitrogen oxide

a view show ng a structure
of a nitrogeabsoximgiei vemeval i pgeimpmentmapvbagred=asetastadiciure shoure
in Fig. 4. Fi g.%B shows the structure, .wherein air

i trogen oxi 08 ARG AR St e e aft oG Befit & S GRS kg
the nitrogeninxicdecoxbdidzat & dm oreduhpmerts 2née soxd i we itrtfee natucegen
oKt 00 Do LS o3 G P B STRORIRIN 0% 12 s crosen
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
ig first introduced into thenitrogen oxide oxidization
equipment 2 to oxidize the mnitrogen oxide and,
specifically in a preferred embodiment, ozone 1is
generated by electric discharge caused by application
of a high wvoltage to collect dust and oxidize the
nitrogenoxide. Thereafter, thegasis introduced into
the nitrogen oxide absorptionequipment 4, thenitrogen
oxide is removed, and then purified air is exhausted
into air via the air exhaust line 5. In addition, the
nitrogen oxide absorption eguipment 4 is 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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of a high voltage to collect dust and oxidize the nitrogenasoxi@der-se

Thereafter, the gas is introduced into whenmiTsgeospRuder@bser ptiwan
equi pnent 4, the nitrogen oxide is renoved, and then purified air is

exhausted ipta@irivia dre ai&cexhaust divecded N @dditl orbdbeption
ni trogen oxide a.bSOI‘EtI on egw ment 4 | s?gr ovided therein with the
e

regenerant t SAKETERE S BB tPTOYH 51 i nd 74 - t Re TRg@netGERETAtIC

return line 81antkthatidkeshaklimptosbosmhndiiehoare accampdat estide
integrally |nacainet.,{30056 Further, .in the nmethod, and the ,
equi pnent  f of SMERGVT n§ Tht PT6 B%P&’é‘%%‘éou’”di QA et progqr oxide

invention, aabdbfFP04oQlORGHH¥mehkSH MATHU SANSTHRLEA| O KR, ,nit@ogen
plurality of se%is of nitrOﬂgn oxi de a so&{otion. e\c/%ui ment s may. be
provi ded. Fi §*'5'F s*a"Sctematfe *ETFUSt PatTHOR ¢ho Jng'oﬁele'?a Fe S5fMe
a nitrogen oxkdehatenmvalvnedui ent prexcdedt Widh thwe nAiitrwogesnosixdele
absorption equipnents. In addition, e nitro oxi de .renoval

cout prent shORFA TP ELgR 8P HEREE Al £ B e tr TP RELY Perean-
for the nitropgerokbde, apsartpieons egihprentisadl, t¥d8 anttibgen oxide
peri phery thereof. . Therefore ortions her than the .nitrogen. oxide
D sort 1 on oRTEGHaRES o o BB Ler AEnERyt RS BEF TRh E2gEpBEs T
in Fig. 5. [8@%/]oWinitiedgen @&xigle senoval equi pnent shown in Fig. 5
IS provi ith an .area A for.renmoving niitrogen_oxide nd_areas
MR LT AR it o i REE Sh L EMEC AR A L o £ S TR
supplied fromas mrovisigpphyi th men 8 =0 Aaf airt r egery iaxg del @bsorept banide
equi pnent 43 _di sposed inh th r A for removing hitrogen oxide _i.
such a rranne?mgup%%??gd yarégs%pg%? TerRber- 45. l%ﬁear“ e%gt%erro,é(%ﬁeoé%%he
aft er passi ngbitshriopgh otthee gutincogent . oxizder absorptpon iegdi pfremt 48 issix
di scharged from ajr ust. | i 51, Further I I
supplied fr(S)R'rpé)air1 glelnré??r?q:toatﬁkn%%%to W jf%%e%bgﬁ)ffg%eggégér%?l&%ﬁent
equi prment 414Bntidrsgomaedt ed daritk iattegr At €d rwirtsmae hengnintirogegeox iodel de

absorp“(wlegﬂi%E%$.%§IQ¥n%%r supported by a support member 45.
Thereafter, the alixr after passing through the nitrogen
oxide absorption eguipment 43 is discharged from an
air exhaust 1ine 51. Further, a regenerant is supplied
froma regenerant tank 61 toanitrogen oxide absorption
equipment 41 interconnected and integrated with the
nitrogen oxide absorption eguipment 43 by an
interconnection member 44 via a regenerant supply line
71, and the regenerant after passing through the
nitrogen oxide absorption egquipment 41 is returned to
the regenerant tank 61 via a regenerant return line
81.

[0058] Further, whenthenitrogenoxide absorptioneguipment
43 is regenerated, the nitrogen oxide absorption
egquipment 43 moves in the direction indicated by an
arrowD and disposed in the area C for removing nitrogen
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 absorption equipment 43 disposed in the
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i nt erconnection nenber 44 via a regenerant supply line %bpsani@pbhesc

regenerant after passing through the nitreganrexi devahsorfdn @B., Ltd.
equi pnent 41 is returned to the regenerant tank 61 via a regenerant

return line a8ta [P068] iRHidgteahep GbetRid rpggR O Ae aRsPFPLEARed
equi pnment 43 is regenerated, the nitrogen oxi de absorption

equi pment  43PHoFed FREERE dt fect FEF G B@IF cafed DYSRS T 3 FowSD SipRplied
di sposed i n ipemsase feherr10ME MY dU Ei0gell t B¥LEM odidie albddepsamm
time, the nitrogen oxide_ ahsorption e%ui prment 41 is disposed in th?1

area A for FEHORTMIRI frodei Sxithd eTRYADHT t5ORP Livh 1|ﬁirgg 52,tpad the
ni trogen oxi geqgalsor phico Eeei-pERt s #d3gditspasedhni kR Hdeni2Z2ogen oxide
FPO4- O10PCT- SG NI SHI MATSU CONSTRUCTI ON Co., Ltd. .area grel s 1 ndicated
by dotted |inBS KR TEPr ESRAS My 48 AfnEra RS IFGP; h&S Tggenerant
regenerant isaspM2edisf romrageagenanantrdeinknb2 1weasgm trogen oxide

absorption qui pnent, 42 via a regenerant supply line 72, and the |,

- egoner AP 54t BrShad a0 B AP0t The nf EFGIET 6 oS HBddr poE6R Sxide
equi pmalnt 421éémorvt%t11r@@svi]méﬂsle £ROSMEHANF i d ank, 62hei aia regeneoaiide
return |line . [.0059 en nitrogen oxide is renoved using a.

e rogen owi GBS TaNoohr ae G mRneIEn o [ Per pe SERea R Yuld e
absorpti on egutpmendndbydisdeegdnesaped orhi Egutienentt raget soxtehleoving

absorption ergu;:?fnent 43 is.renoving nitrogen oxide. [0060] Wen a
plurality of hi

oheR 6% absorption equipnents are thus provided,
while afobeadt emeenf athdunréslagen od deizhsogphi coxeqis prBrisrpsion
Can be T egeneiarel S B E SER HEaia P car by Taute Fne SRV o T
ni trogen oxideeand thegenegenetatabe cofp t hennetnoigene oxisde absemptioy
cquiprent s (9; e, PaRSILe obpsan | HAUS I, GLLL RSN SUPKRl on
i nstal | ed i netthd ppase t swhemre bee plagahiety tofd g ¢ raogeno ox i da ldimsoe ptisdry
carry out the removal of nitrogen oxide and the
regeneration of the nitrogen oxide absorption
equipments to make it possible of continuous 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 mnitrogen 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
for removingnitrogenoxide andanarea for regenerating

& nitrogen oxide absorption eguipment.
[0061] PFurthermore, when the nitrogen oxide absorption
equipment 4 is compact, solid absorbents 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 of the gsolid

absorbents into a regenerant. Further, by £illing the
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equi pments are provided may be two or nore as shown in tihe.examelrese

of Fig. 5 or one. Further, a plurality NISQIMW@OM@@T@M%DUM
equi pnents may be interconnected as shown in the exanple of Fig. 5

or may not BeddueaBoRNESh8Ge 10 e CRA I EhQIL OXd8 L 3BSYRUEON the
equi pnrent may be novabl e between an_area for renoving nitrogen oxide

andanar ea f of Crldgb it AP FRE R S nf B Pogen Y 68 kC a8s 85T bn wWaanphesre 1s

[0061] Furthgr e sWheR, tHe Ridd Dgen l@@eaéﬂmla%s&ﬂgéﬁﬁ%ﬂt 4
i s conpact, soI i d absorbents nay be ma a detachable lowprofile

casset 6008 T hal Rt BRGGEN: © oxPaedCRT D F SrbPenfr TR ForpRLe, air

absorbents byoatdehhed ofi & FaRfesi ngxthe ded aﬁb@@@ﬁéﬁw %Lﬁﬁpim@d to
solid absorbents_.into a regenerant. Further, filling the

FPO4- OLOPCT- 8¢ Ni 8HAGaB EERS TR ESEaT o eqmapmﬁé}faér?aBF@rc}aéééﬁ%g

with the sol t@lram@nbemltes,nih@og%}h@Ixaa%orckzeﬂaazcaaﬂl@ﬁ eepl asednt 2.
easily when there Is a necessit C|ng t he SO|Id a sorbents
[0062] FurthEPM?rV@rasWB&%F?’ﬁe‘a‘gﬁFﬂ% LEBXESe Fhgygh nitrogen

cont ai ni ng nbkreper ot de resd preferahbly m@beada@a L he Rhaidd@anwhen

oxi de absorpti,on equi pnent _4 after£a55| n t hr ou t hbe nitrogen oxide

oxi di zati on B4GifRERE 2X T BuERHS %\ﬂ&ﬁl %lf'-”s %?65&%%&8% o

t hough nitrogerre Oxiatee coi@l 8ed dd &iron S teNDYRtb @b acéﬂwlrsaim@r of

when nitrogen oxide c gtai ned in ajr, LS formac‘:of one ] reBSases
p

sel ected froftHe FFBup® t8ASI%T i n Jo?l AitFogen 18?8%1&6 di §Feh
tri O?(I deI di qutardmg@ﬁbldquadicﬂ)xdﬂﬁiand:@em QUdgﬂ:rb:qudret oxilte,aihesapiply
supply ine;1 ma e_connected djirectly to the air l.in

Tke 1t posSEBRE dr TeNnBey FREHTeE R AEEAE hPrES ThErDoEne bRFdy dd e
the nitr ogen3oxbdmaad}soirtptpoesieqm pore ng v pditt oyt thiea atihe cmmtagenng
oxi de oxi di zat.i_gn

in Fig. 6 was é_’&ns?? !tgg%nct{eozé% 98&6 tA]flﬁi:ta: oloc#%losmd eq'ltaes'[reaf Sorp\ltw}'on
confirmationeafuimhéncti enci edboaft tvhis abm)mpiumgamﬁoocegbmmdnzatlon
st eps accorghql%ptrgey%e Jresent i nvention.

[0063] Agimplifiedeguipment showninFig. 6 was 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 to control
a nitrogen oxide absorption egquipment 14 obtained by
fillinglml (0.43g) of solid absorbents made of coconut
husk active charcoal (manufactured by Nacalai Tesqgue,
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 of 4,800 h™* to 4,800 h'',
and a removal rate of nitrogen oxide was obtained from
the concentration of nitrogen oxide detected by a
nitrogen oxide sensor 15.

[0065] Subsequently, after 32 h from the time at which the
removal rate of nitrogen oxide became 70%, solid
absorbents in the nitrogen oxide absorption equipment

14 was immersed in 10 ml of a regenerant (aqueous
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[0064] In the test, a control equipnment 10 was used to COfghohigirT-sc

nitrogen oxi de absorption equi pment 14 ob{mRedrddy cofidtducRgod dd., Led.
(0.43 g) of solid absorbents made of coconut husk active charcoal

(manuf act ur ed By, Nagal @hnTesMWeng 196£ 3ohALG 8udlBSSe FHB AR inutes
having an inner dianmeter of 16 mm thereby flowing the air

cont ai ni ng 1tppAeFenairdrioyenliai 6Rilddd @b actrbmitr at ur Ehefroxltang air

hum dity of e300 AL a §RAtI al-o6Rlfr 0E 94 80060q 1 0 b 80PLBHbs aRd A
renoval rate of nitfogen_oxi de was obtained from the concentration
of nitrogen &RAREHUE €diBy td e nF&MEgER BREHe afensdr ts FlpEBS] step

Subsequent |y rafd £6133 oh f reppihe f { gBgat Whishatine sgEOMElerabRAfal
nitrogen oxi de becanme 70% solid  absorbents in the nitrogen oxide

absor ption eg@iffhert niyragen merded A abtaintdal pdyeRefane manner
(agueous  2456PQ4; P p8Ge NSHHMATRY M%Tml,q}'tc%as{—fgund that
(0}

sol ution containi ng 1% of sodiumsulfite) for 30 m nutes ,
regener at e t RESSH}F 8RALRBERER 51 OFFRAHAIETR P AT 1 PR R PlgS st €5 could

restarted, spki doBbsaribeat sa??y\ertele r ggeNnes aed dr h 88 SABoRYESnasind
in the above step at each 32 h (four tines in total), and fhe

renmoval rat ESGIETHE F Adget &H%S@%CBE%%&Q FHENBTEARN hehee 14T -
in the abowes st eRrifised,ressl Beddrnaed oUAd tihat apexee! befmple, the
absorption and regeneration properties could be obtai ned_by the

h

above- descri BE& SHRbr pt 6RMARP ! r 88Enerat P&R ST EHE LA RPBAFE ot Phe e
present i nveptnva0066hikwddeh, oRs ddesdr bednied e aghove BxaRlss,
the present invention can be preferably al_%)lied %o the removal of
ni trogen oxi d& E&t AmeaSHt &lrE"fe%%@\Pe'r ENe PR el pPEs &ML FRVRALESE S
It_he_ gaz frorrpv@@%og?t f:g@ﬁj‘tfeﬁxﬁééegio&_ r@éﬁt@@dbaﬁﬂéy p.a,rn’(iﬁalialﬂo)éai_r.

imted.tgo air. ection B:, Basic Equi pnent, _Structure and Basic
Renbval (ROEGH BRG0P B so@mit t o Hakhe NG PenoRF A G ST Pudit e Bas L
i ncluded i n Reemdxasic vedtluctiures according to the present invention,

of a ni trogey,oxi dg refoyal, ,,equi prent, whih epvigonmental stability o
included in the basic structures according to the
present invention, of a nitrogen oxide removal
equipment with environmental stability of wvarious
properties of nitrogen oxide.

[0068] A nitrogen oxide removal equipment shown in Fig.
7 comprises: a humidifying means 91 for humidifying
air taken into the removal egquipment; a preprocessing
means 92 for oxidizing nitrogen oxide contained in the
air after passing through the humidifying means 91;
a nitrogen oxide absorption means 924 for absorbing
nitrogen oxide contained in the air after passing
through the preprocessing means; and an air pressure
feed fan 93 for collecting and taking air into the
removal egquipment, passing the air through the removal
egquipment, and discharging the air out of the removal
eguipment.

[0069] The nitrogen oxide absorption means 94 i1s provided
with three absorption units 94a as shown in Fig. 7.

The absorption units 94a remove nitrogen oxide
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properties of nitrogen oxide. [0068] A nitrogen oxide remyalgigper-se

equi pment shown in Fig. 7 conprises: a hughehAngongomeanstddn fer , wLtq.
hum difying air taken into the renoval equipnent; a preprocessing

means 92 forcexitdizhag Niregen oxi dﬁa%%ritr?é neg d nat he tﬁkbuagfﬂ €tolid
passi ng through t he hum_di fyi ng means 91; a nitrogen oxid

absor pti on nBRFSCREPEr 1ab6BFEi P HPYRE&GerPvxfdd lc:‘d’rﬁailﬁé‘d ggsprbent

air after pagsicihgéhiQuah the pseprecesstBEEaNS;, AWHaB¥H of the
pressure feed fan 93 for collecting and taking air into the renoval

equi prent, paASSIHP theTait™t hFoddtR the P&RAfe el Phemt Codnerol fan

di schargi ng theraircout i1t hed emeyabe LAWMIBIY o i[0BGU < THE through
ni trogen oxi de absor t|on rreans 94 i.s provided wth three absor t|on

units 94a as“8RoiPiAdFiFPSPTPeme JFIGHEi I uni FErd4E Fendte three

nitrogen oxi daso&%fﬁ’%— QIQE’QE 3G a Ny Sl VAESLL SONITRUCTEQN @i rektd.on
contained in. air %%86155' ng. the air through solid absorbent |ayers

95 formed by PEAEHYCEAEAdSADeRt LDt 8l e W ERUHPRBoIGT the “solid

absorbents, apdcaasénefl 1bhe rabsor pthenhuritzofda 1l 8ipfoyt ded Wl irigy; .
control fan 26 for controlli n%Ft he speed of the air passing through
the solid ab$ E‘i’é’rfi FRy &S 355 Further, the three absorption units

94a are[bamoiated deid:hﬁld:lrf £ecilonhoddh eepecid ngbkhaexiensioiits 94a
direction of the_solijd orbe% | ayers 95 cg%hg hori_zontal di I‘%Ctl on
070F &

e Oy e iR ar e FRATRAE i Bt hduglF § firegmber of

absorption uhamir%taedaaibsbafpmﬂbﬁd.mlﬂthhEsEmaﬁmﬁrﬁﬁ_cEllgarzy iheited,
nunber of | am.nated absgg%fsl on, un| i s not t| cul a limted,

and may be d@&f'&r HRedto Ih‘ﬂ?‘rﬁg at Yo" }'?ﬁ'ﬁe {RoCt more

accordi ng tothast alvbas bewtdLati oo zczmdamlcmsloarmlo&he:Jdarke:orﬁ@ﬁ)il)ons

Further, the n|tr en o de removal equi pnment shown in Fig. 7 is

provi ded wi t it g 3‘8 “supply neans for supplying a regenerant

to the ﬁo'oﬂagen?mxt}der ab&m pii tono geans x94 evrerm b e Ir esaviab m&unc kihawn

of the in Fig. 7 is provided with a regenerant supply means
for supplying a regenerant to the nitrogen oxide
absorption meansg %94 when the removal function of the
solid absorbent layer 95 1is deteriorated. 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 99 for
individually supplying a regenerant to each absorption
unit 94a.

[0072] Furthermore, in the nitrogen oxide removal equipment
showninFig. 7, a spraypipe connected to the regenerant
supply line 28 for spraying a regenerant onto the solid
absorbent layer 95 of each absorption unit 94a is
provided on each sclid absorption layer 95 so that the
regenerant can be supplied evenly onto each solid
absorption layer 95.

[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
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solid absorbent |ayer 95 is deteriorated. The regenerantzrupPpl dbcr-sc

means conprises: a regenerant tank 97 fofrsat@didigcenéeaenesantis.  antd.
regenerant supply line 98 for supplying a regenerant fromthe

regenerant tank- a2¢d:0peacdhi ASOK PLLGMH Uit n 9fao Al A Vak §8r£)(%.r1on
i ndividual ly supplying a regenerant to each absorption unit

[0072] Furt hBE#GHS, 2 f n2Eh®@ Wi t F d§éh 30kF de ?Bﬁomtﬂéaaﬁmldghémﬁqr

Fig. 7, a spuakdipg cawestied-d9ehne st £GENIANva3UPDL Y ckiing, 98£f Ahe
spraying a regenerant onto the solid absorbent |ayer 95 of each

absor ption uRiM-ZRASHs OHiBF dRBSOTRatANs I A Ebsof pEHh FAFEF T 9% Ss G

that the reg@@ﬁf@ﬂtr@@h@ﬁ seippln ereveH ¥ ot @e eaehnsalitkd in the
absorption Ia&‘ﬁr }.eé [0073] _Further, the nitrogen oxide renoval
i

equi pment shB 51117 AL sEHAT 986 RN at APt FGTRAVEL FI$ERBEAE -

(not  showw)sj nagnraid @Hléchartg@oééﬁeof}ﬁrdé“§éﬁ@vﬂi1‘gehﬂﬂ ®ént shown
FP0O4- O1O0PCT- SG Nl SH MATSU CONSTRUCTI ON Co Ltd. air after passi ng

through the APt rog8n oki d&RRRorft oft L %S NoLBLABuUrs NEQ T ﬁiEtﬁ’Fé:S

ni trogen oxi e tsengen oleieet othe Hidseger xddedr edyaknfrunction ofr
the ni trogeg)}gé'bede al?_%or pti.on nmeans 94 and controls a concentratiqn
[

of nitrogen EontdtheB HiGF 198R SirtFRed SR Vails cHARGEE AT oftFt Hdte
renoval equi amog{saowléé awrs s hptaidd ogeancxigle fenmvayeeaed pheat
shown n E} en the nitroge OXI de sens%é_l’detects $ltro gen

oxi de 01{ 2 pr’%ecfﬁ‘gr FINEP BEREeMF At D8R AiSy RHRiGLT YR BgaRs
renoval funckiofiaaf atshe haidamgensoshgedbs sy PthonidEangifg hsr. For
regener at ed. 0075 An% %{ pne ment rrg;é be used as .th hum dhr&/ ng_.

means so faf 5@13 & HAE TS RSB 506t PREN Y Yitig erou& esi-type
exanpl e, an €duilpiegt ufporl pgesingcaint #iv dngh wesbxt ypen bid | sagceply
| ayers cont aj n| ng water can be suitably wused. [0076] Further, the

preproceSS|n8 ns 92 oxidizes nitrogen oxide contained in air into
ni t rogelodi7oxXi dextldé ni, triogen-¢piroxietes idgmé¢ angen2 quaidd bxeden bt rogen

oxide contained in air into nitrogen dioxide,
dinitrogen trioxide, dinitrogen guadroxide or
dinitrogen gquitoxide. The shape of the preprocessing
means 92 is not particularly limited, but preferably
an equipment for carrying out oxidization by generating
ozone, which 1s capable of effectively oxidizing
nitrogen oxide of a low concentration.

[0077] Furthermore, the nitrogen oxide removal eguipment
shown in Fig. 7 is equipped with a dust collection
equipment fox preventing a solid absorbent layer 94
or the like from clogging, if 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
particles having a honeycomb structure from the
viewpoint of suppressing a presgsure loss as
aforementioned.

[0079] Further, in the nitrogen oxide removal eguipment
ghown in Fig. 7, temperature control of air supplied

to the nitrogen oxide absgorption means 94 1is not
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di nitrogen quitoxide. The shape of the preprocessing means,9¢ Jrsrnot

particularly limted, but preferably an gagurRiRRM QTSR G OUL, 3.
oxi di zati onby generating ozone, which is capable of effectively

oxi di zi ng  npLrqges,;e%i.de, of La o goncentratig ye[x0,0771inFur5£1&égDreuo

the nitrogen oxide renoval equipnent “shown in Fig. 7 is equippe _
with a dust eélfisttigeleqaipient ol tpco/nt igwidesol Rd aBsdeny is

| ayer 94 or j f chaogidg, 1 kN agye [ i
cEQ&féfged% 13@ Qicﬂg_ lé%s %134536ndngé§]]ceoﬁﬁe%ggfably

absorbents constituting the absorption unit 94a m
crushed or fBPFed aFtitdias BAA Mgy &bhd dmeméedidivied Meangetdrs to

few cenfomRier ¥+ hB2NId £4 €S har 0 g & h9gewcouh o E%@&d&?&ifécﬁfg%%g}%nt

vi ewpoi nt of suppressing a pressure loss as aforenentioned. [

Further, in FH@Wtlrnoﬁéﬁf_-o%ifd?énrcﬁ%@élt‘é(ﬁﬁfrﬁ_@ﬁtlv%hb\ﬁlﬁ$fﬁrpilgi.Lt¥,0_gen
tenperature gntdd! &%gﬁaiiaqpﬁat«édoftgikhgu 098N O3 le ADSOLpLiih
means 94 is not, 27 FPO4-OLOPCT-SG N SHI MAT CONSTRUCTI ON Co.,, “Ltd.
particul arl yURédesd3ary I SHERNEFOLile dr Ber 1. O @f FecifRt §08bdorh more

ni trogen oxig@e@emﬁh@i ty 460 €entiod | @dota-b%ﬁf%s&%sgs i@, 60%sure
nore preferably _not |éss than 80% by the hum di ng nmeans 91

[0080] Furt h&FFst ef 2Pn Fhe2 Aft Fdtfenc BRitd ¥ eﬁﬁ\‘-?’algyﬂl‘équi BmEma t ShdwA AR

Fig. 7, in opdesitosehbactdyelytaksaph Jvdf 988Nun9xXi 68a AsRBtédhined
rate of air supplied to the apsorption wunit 94a is controlled to |
1,000 to 2001B089RATRHNE ‘Bt lefabfRAP R HHE HiPR 00T DEF FRISPyOxide

using the presswe répeddant23mandi theacanfpl offans 861 dA=gpdéBknts,
rate of air supplied to the absorL[.))tl,on unit 94a is determined. in

accor dance wit ¥ iF @ofilerdtBat REF VFP A Crogeh bxi®fe £8%heRendv&F £ rom

air, a typeigf sohidahsenbentisie Bediokes Df fthe tahsar piri @hainhi t24den

and the |ike. [0081] A nitrogen oxide renoval function of the

ni trogen oxPﬁédePos%?‘Tj‘f’FQﬁ Jn%%rf%eﬂniss 4gfL§dﬂ§IaId§P%IittLé(r G ByCaatehés

sol i d absor bents sbaaich absorpid ons br eakbha bGPy i ofi bregewtBxiddesh by

However, in égiggéég(ghgétdeﬁgwg¥gg,lethenitrogenoxideremoval
equipment showninFig. 1, thenitrogenoxide absorption
means 94 ig regenerated by removing nitrogen oxide by
using a regenerant from the scolid absorbents that have
reached the absorption breakthrough. The regenerant
usable herein is not particularly limited, but an
aqueous scolvent containing a basic substance or a
reducing substance 1s preferably used.

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

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

[0084] Air fromwhichnitrogen oxide is removed by the method
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equi prent shown in Fig. 1, the nitrogen oxide absorption Fﬁgagf ondé LS
d.

regenerated by renoving nitrogen oxide byyruShihiR chRIBRETaARY OMeq.
the solid absorbents that have reached the absorption breakthrough.

The regener apk ¢ 4sapkey h%reew i s;got %rth%w@{nlzﬁlla'ﬂ ed ; Yy ttbeacﬂ nd

aqueous sol vent cont ai hi ng Basi € slibstafice or a e cing subst ance
i s preferabl gogselt 1F0@8@]mphe§d&1’t¢bﬁoft Agdhigfdeadfr tdﬂallegéir%i am a

tank 97 is E&%fr?é?@%/rsﬁggﬁctﬁﬂ b RaRid %&&Hdi@@?k' af oxph%‘éexrﬁy

a reduci ng substance et'erioratio gen or the
Furt her nor e, 2Rh&FRaB SEMK %édnb@ﬁtﬂsclilscpégérﬂetmt@bertammmi:er@gﬁn

the absorpt'8&1dﬁ"ﬂa94%§5%Fy&ﬁ@éﬂ@ﬂé§§8h¢8%eﬂ&%3ﬂBféogﬁaﬁkf&y ppm

substitution in additionto the I nside of the regenerant _
[0083] Next, C&UfetP8d # oPFRRAbEMg niFtogenroxi BBecontaiidt vi o hi rir

by using thec_%@fﬁ/o@lﬁ%%%{ 'nbLe@ergtewg)%&élﬁg %féﬂ‘iaalbfguh%e%s"é llhan
be described in detail. Air fromwh nitrogen oxide is

renoved by t A& tvethede WFP@A:@@@%G 1NPSHIWSU8©@\ISTRUCTI ON

Co., Ltdoodescrirkedobaldaw s n@émwetl aultardyehi Mt edeantroaPechli Gir
exanpl es thereof include air collected in a “tunnel of a road, an

under ground FEAGHGAFEAD 15T HREPHYX 1 8 uF BEn2 L FURRTEGEED L i ghtrogen

contai ns thepgiiMdifd GOLAs tOKhER NAVHNG @nEORERBN AL i, 9bmatit BF & he
than few ppm causing roblem Further, the humdity of "air

cont ai ni ng nPEMEgER oki ngl RISt eF Gbf §efbf areds Al CBBIFORbReLl fan

preferably net kessidan 800riP08plahl ehdsel HWer£MPVEIHdE89EArough
oxide fromthe air containing nitrogen oxide, the air contal nj ng

nitrogen oxFd& iBumLtIIya PREG h@j*r'enﬁ%reéﬁﬁ| gt rB}JtJn%g the

power s of thaumlaﬁﬁuzetbe@stfms%taadz the Cﬁt'&iﬂé)brf@ﬂerg.@al%S OWe s s
in Fig. 7 and_then the ajr_ passes throu the humdif mean

t hereby cont FERT A§ % he SHE’ﬁled:i‘f?nF&Yno?'hleeéslﬁ R&rr S0H2For 89 tls"lrou‘—qh
preferably nehd esgumtihtinf $8@ng Suhsaguent by, the aisu@bleedpassbng the

through thepgggégééggﬁﬁgﬁgéa%%'5%59595'59€é%§25 oxilde contained
in the air is turned into nitrogen dicoxide, dinitrogen
trioxide, dinitrogen guadroxide or dinitrogen
guitoxide and supplied tothenitrogenoxide 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 golid absorbent lavers 985 is
controlled to a constant rate in all the absorption
units 94a. Thereafter, when the air passes through
the nitrogen oxide absorption means 94, nitrogen oxide
contained in the air is removed by absorption and then
the air is discharged asgs purified air after the
detection of 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
oxlde sensor, the nitrogen oxide absorption means 94
described below is regenerated.

[0087] The nitrogen oxide absorptionmeans 94 is regenerated
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preprocessing nmeans 92, and nitrogen oxide contained in Qe &dpckSsa

turned into nitrogen dioxide, dinitrogenyrbat@dis@ecoitRiobFREeR ., Led.
quadroxi de or dinitrogen quitoxide and supplied to the nitrogen

oxi de absor pLi,08 MERANSH Iheei Al &nue@w@stgst e i rpﬂeﬁlgxi G€are
absorption nmeans 94 is supplied to all the absorption units

shown in Fi g°PPEEd 24 ﬁoﬁpﬁgﬂrt%en@flauspraa@s@ RF T SeUlghd t3Hes g Biegr t

absorbent | aygk< 99 9llsof0£m§r£$5%@ﬁtol@n(%ﬂ9fﬁaﬁarf%@m't‘h@'x‘e%@ﬁerant
absorption units 94a. Thereafter, when the air ﬁasses t hrou

ni trogen oxi H&N&bSdr Hilifof N 41RT DR TRt HFEP bYi énecaﬁtanﬁe hienspray

air is removgdplyt 8hsonaticoni arb ddeRx L HE A dmithdseahad g8t dSvents .
purified air a ter the detection of a concentration of nitrogen

oxi de ¢BACHInetRER&AS heby (HEe nF eReFent oxf dB isaeen progh} ARS: ke

time, when nibgegehrQxiidm obfarplede! erpigad oﬁ@a%erﬁé@ékrgrl OEqugfieefn
is detected by the nitrogen oxide sensor, the nitrogen oxid

absor ption ndafis §4 ey i Bt bé‘TWP§%@gbéne‘|“aFé& Fd'ﬁfB?]WlTﬁée air

nitrogen oxi Sén%m&@hgomi@ﬂﬂ%e&ﬂ daﬁ:.a%gqn@r@ig@ha?@g&&%@ﬁ’ﬂf&@d
NI SHI MATSU CONSTRUCTI ON Co., Ltd. by a method wherein all valves 99

shown in Fig*i¥-are opened and a regenerant is sprayed onto solid

absorbenboslﬂyemreheqf alh absorgwso8 -WHdcDiadd %ﬁﬂ@rﬁe&g@nﬁh@mthe
tank 97 via the rant %ﬁgggépllne 98 and the sgray pi p

rennverntro@@ﬁ de Promtt % Absof BERTS. 9% §§]'ﬂﬁ%%ﬁ?te?aCh

t he renoval @bs@iﬁ;ﬁ‘@gelﬂ @ﬂﬂ'@ and tike pregeaerdty DPhot hiehe:dwt FegeFan

oxi de renoval nction Carrl out eat ed until the whol e
o cont ol ap A AT TaEr o fB6ia T P R s bt T PP S i Chposen

Further, in the m:addawwpdl&qwpggatrsanmisthehmhedlfmg rate of
removi ng nitgg en ,oxi de, since each abgprptlon it 94a |s rOV|ded

with the con 2 In P £8F L4t PP hEea Ak P rere Yrta ?Yers 73
passi ng t hr ough béhedmﬂrdlab&nmmtaoadﬁa&ﬁﬁtQEatkheribmmlubgéwptdbn

the air passli.uq.g.ttshr 8Ltigah theAgglair iarpgfr bent Iaé/ers tg:?me of removing
nitrogen oxide, amounts of nitrogen oxide passing
through the absorption units 94a can be made even and,
at the sgsame time, the removal function can be
effectively prevented fromdeterioration due to uneven
speed of alr passing through the solid absorbents 95.
Consequently, a high removal efficiency can be
attained.

[0090] Purthermore, when the removal function of the solid
absorbents 95 is deteviorated, 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, so 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 can be improved.
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can be controlled to a constant rate in all absorption WohSoRdrr.-sc

Accordingly, at the tinme of renoving nityegem®x denseRYAGS Qf , Ltd.
nitrogen oxi de passing through the absorption units 94a can be made

even andoosd] t he sad@itiigh, the rem@vabufigied hen a0 Pae efderblavelor
prevented fromdeteriorati on due to uneven speed of air passing
t hrough the E6MY’ 4BSor Bt 9B eHasEqueREIlE L AnAi ghCr ebBfal Present

efficiency camentabimai Reth 0096 frUId:hed 805 B oMieRn; bheneeMY &4 may

function of the solid absorbents 95 is deteriorated, nitrogen oxide
absorbed byPfhé& S LAY ANSH BERER V5 LCAT Yo FehbFe@ usi RFefetermined

regenerant. pQOQHdnEukithesn b&er}ei%yﬁew a\¥ dedrbhe bt pogemoOxhderogen
sensor for detecting the renoval. functjon, and the renpval function

i s regener at 8¢ MHen THRSAIL r 6Fen 68 el BBASoR T dEfSet SRR Y RogRHABF e

of a predet engiviege rcoReeNt hatirdy&h BikIRRS , a5 et i bhe idno062 may
oxi de rermva:][ fu[}gti on of a predeterm ned | evel,K or _higher can be
secured and BhHéE ?i??gﬁleﬁl%:?ﬁe&taiprr% EEPFSH "t ef iV RéfovalFor

of the nitrogemannxide wABnbEhieMEdVRH an3Dt hRO4gQiGREE NG oMl Sk MR ESLY
CONSTRUCTI ON %Ltd. E(OO 2] In agidition, in the equipnent and the
method for FPé RGPS OXPEE HHE SrUiTYS tRY BREPr ddehEnt1on are
invention, thendirogersloxi depalisedptican aebdfg9pdmyodbe 7 egemer, atack
when nitrogen,oxi de of ar?}&(rjgdeterm ned. .concentration %{ Qélgher S

h

det ect ed by tHe 1¥Fbge Fde dRHREP LdL YesEAVHERM T bol8Yy e

exanpl e. Howeysnethe e tatogere pxildeodbsarpt iion omansa94 orye dlisene

be oo 63 B ARt SNBSSl o 0L AL B MIETC LR e

the present bfiverdinnearsenceontinuously applied for a long period of

ot e cydPeoHT oReE FREEne B4y T BheS (TBNE Rk B PR OTRE AR RY °

i nto consi deratgeamne rhateabiynesprafing nterpancegenerant onto solid
absorbents 95 as described in the above example or by
immersing the solid absorbents into the regenerant
within the absorption unit %4a or the like.

[0094] Further, as described in the above example, all
absorption units 94a constituting the nitrogen oxide
absorption means 94 may simultaneously carxry out the
removal of nitrogen oxide and the regeneration of the
nitrogen oxide removal function, and thenitrogen oxide
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 924a constituting
the nitrogen oxide absorption means 94 are removing
nitrogen oxide, the remaining absorption units 94a may
be regenerated. When the removal of nitrogen oxide
and the regeneration of the removal function are thus
carried out simultaneously in the nitrogen oxide
absorption means 94, nitrogen oxide can ke removed
continuously and effectively. Moreover, according to

the present invention, since three absorption units
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[0093] Further, nitrogen oxide may be renpved using a regeResaddcrbye

spraying the regenerant onto solid absonheats @y asndesert®edtd n the
above exanple or by immersing the solid absorbents into the

regenerant  Wisthid-£he aPss PLicon dinthe948 PEcERSH 1 K81 b QWO 1 g the

Further, as described in the above exanple, all absorption units 94a
consti t uti ngSEeE P & PEgEH BXF 8é otatshrppofiotdghs baomient layers 95

si nul t aneoushyh Lar e §¥h e, ¢BEO¥BhPfaDidE0geRr Qg de dR¥akh@nd the
regeneration of the nitrogen

g .
oxi der enoval FERQRDREEAIRARENT tF BGRERIUER L abeBFFtiUn FRMS 99 Fhprten

alternately gaf1¥wophthhor£00Vah tfe HdO®F8N O¥LdPrA:tded a piping
regeneration of the nitrogen oxide renoyal function. Alternatively,

whi | e some of PAIT abREPHTBAYEACES iR ROASPARE RgChE SitrBgefmall

oxi de absor phisORk JH3AS W B Ec LEMBYIFH wik FeogeR 10X 8¢ 4 thhe £ epBhBivL
absorption units 94a rrgy be regener,at ed. When the renmoval of ,
ni trogen oxi B8YIRAENE PEgBret BEPO oY TH& I EHBI&N P &P 2P EPERRR

carried out spmipmeaeuskyd mddi@. ni Fuegele oXitiee 28GRI yREAAS Nt s
94, nitrogen oxide can be fnnved continuously and effectively.

Mor eover, acE8fdig £8S el freemt L ilnveht FBRY SihcBYCH ek®BB<or pti on
units 3b0RBRO4- GLERMH 5G &N Shl MAISHrEONIMUGHIGN €a.a LidpO4dacaadly

lam nated in the directi.on intersecting.the extensiqQn direction of
the S0l | d abBGRTerieaydra: gBhEL G T Ghr Seau D4 1 GRS Lpa 1 the

ni trogen oxi decargl éhampgegeneral ivheokbdersemiwal §engisi Ao Soaawralys
shorten a flow path for air in the renoval equi pnent and a piping
space througﬂe\ﬂ*ﬁp%%am’e air passes can be made small as conpared to
t he cas¢owhyedle Fyprthalduyref, redovakorggui paert s ndrt pogkw abdieof is

ni trogen oxi de absorption _equi, ts are used. Further,. the renpvyal
equi prent s BaR e TR LA y i S houR R T RAT | ABOAS FoubstBe Lon
Furt her, eachealysomrpt aditeniga94anics tprefeghbtlye propirdete nitimdg heans

control fan ? as, descrihed in.th ahqve _exanpl e., but the control
fan 96 is no ga[a\ﬁay esgribe rzyn %he a%ove example:’ however, when
there isnoproblemeven thoughnitrogenoxide 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 guadroxide and
dinitrogen quintoxide, 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 to the nitrogen oxide absorption means
94 after passing through the preprocessing means 52.
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
S1.
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[0096] Furthernore, air containing nitrogen oxide is prefRLabldbcr-sc

supplied to the nitrogen oxide absor pti onyrseaitEsPdoRd tr@IorP@S I 1ed.
t hrough the preprocessing neans 92 as described in the above

exanpl e[ gljaey ergy WRER + t herer i & 0o RLBLAM Ve - LRRUON R4 006k be
oxide contained in air is renoved at a | ow rate of when nitrogen

oxi de cont aitBed Y hddel 18 oPRed ot tohe dFhnpbe ogasiesogebadited 4 & rioha
t he group cogsi i f pigt di-agxi : Qs il n Weel :
di ni trogen quad?ox%gangé%ﬁ??roggn_ gg}%%gg:a(#edptgge %Eﬁéﬁ%gggg néalr
means 92 may SOR0t2 bBLIFDVIdeCBE Rl e ERRArR AF SN LR gEn ek dP 42
may be suppl bed d9=t he W t rogen oxi de absorption neans 94 w thout

via the preprocessing neans 92. [0097] Furthernpore, in the above
exanpl el 0O hi Fugsitar ni 1t nPEESGERT oy 1 5iedpidedbeo Rt erably

preprocessi ngpppansa €4 ahieh PASShNJoENhaUG, §he Butidl fydAFaNBANS in
91 and then supplied to the nitrogen oxide absorption neans 94
after passi ngithr odA¥ERE r GFoEESHT WG Ifadsl BpogempRevéle igheegiqved

nmay be suppl ied tte tdiee Bemdi fx 8a t iBRANSs Yol LRI PASSING- 1 Pr UEN tea
t he preprocessing neans 92 and then supplied to the nitrogen oxide
absorption Rfarfs'®4 after passing through the humidifying means 91.

32 FPO4{GLORAT- SGr tNSH MAESW IS TRUCH 1QN, Co.,, tiidl. ah8094]t Funt herits
air containing nitrogen oxide may be ndi vi duajlgg sug{p ied to each
absor pti on URFE YA ¥ia % pFpi RESSHIHbI E1BE ke Vi Badl R aRppPyRigion
air contai nuAg H tpPEeA Mxd deith eathi @bsPERHIINUNLEyMee Oftbh@ling
| i ke. [0099] ,Further,. the ZTF:rese t anventéon can_he fref,erablé|O , n
applied to th& rEHﬁvaFo&i ??Fagen Ixiset tBAt atAEd 1AM LTS S BovkVert e
gas fromwhi cheritt1 @gendxieder i Snr aAaved tddribedur esaiwe veeNtEisOR HSwn
not particul arl ,Iim'tetg_é tq air. [0100] Further s, shown in Fig. 7
the absor pt | 6f TPt s? A0t AGTES 1B PHEEBAC T HTEHT Bif iy B S5 <He
absorption tiftesnpiov deds vilhosble dlabsophanin layers edendbeg with
solid absorbent layers extending 1in the wvertical
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 are different.
Therefore, portiong other than the nitrogen oxide
absorption equipment 100 and the periphery thereof are
omitted in Fig. 8.

[0102] Since the absorption units 94a provided with the
solid absorbent layers 95 extending in the vertical
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.

[0103] In the nitrogen oxide removal eguipment shown in
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in the horizontal direction and |amnated in the verti caiPodipEIHATESG
and integrated. However, as shown in Fi giIS§TMATHY SGDNSTAMCIOON 9.t SLtd.
according to the present invention may al so be absorption units

provi ded wit FisoBi.dchbsorbédtabapeis=mikseidogximibhée veetdwcaficient

direction and iy gl edyifd henhorl Zoagoac'af*ﬁfegﬁ' Oy AN L Ee%é%%%l

[0101] Fig. I's a schematic draw n asSi stance 1 n expla
anot her exanplfe ofiehe niats ageri'-lm(|rd1etrpermva;1xae@|a| pﬁemvabc&)qdm@amt

the present ipygnti he-ni t rqge |.1q;9:i e \ég% i QW i
Fig. 8 is the sane_ﬂgsFt at 7shown i ﬁhg?g. é’eg% e?%lfﬂpﬁgéq%pt r ogeé]nO
oxi de absor pPiegrs maans thenabf thﬁerémfor\eabrﬂquinfm@ré:f oras) Geomeideng ow,

ot her than th}%eﬂ}éﬁ?g%ﬁ&g Qldn‘él{‘ IF% %ga% 100 and the

periphery thereof om tte i nce the absorption
uni ts 9481+l Bagtdieh t & ‘sblel dmatbmgl@éhtomyfl@r s oBowrtleciimgpriment

the vertical opdieat] e9Ar8 | ARl efdl Aptieior baonh ak Lbhach k801 ddk

the exanple of Fig. regenerant I's suppli‘ed
absorbents fWérhh Wé’l%pﬁﬁélﬁlén@ib§mrf}a%@t§f 9baetitessli@gabsorbenterayjaral

95 by a met had ,Of . df LRPLNG e 1 HeGaNeT ARt £ ALORLNE, LAY ermeéww
line 98. [0103] In the nitrogen oxide renoval equipnment own I n

FPO4- O OPCT- §8e Ansiiavarsy i canNs FRUECTIoaNE Be. nlEff@gerzn@XBdetmsgﬁpltdon

absorbent s aﬁ%%r%ﬁ'dﬂ t;.sthﬁesg&fe'acwnéher&&f@%r%a@%t ben:fe P%%h'&ta&i
excel | ent renoval fici enc;é as 1 n the nitrogen oxide renoval
8

equi pnent sﬁé\ﬁrPWRtFlogl unitgrPAarnofe carpiessive Edguilmet-a 1 agasyn

ai r through the d efpy¥al hedw PHeBL GAN PegRRded V1 L :LeEpMeh%d'é%!rf‘gae
the running cost. [0104] Further, in the nitrogen oxi renpval

equi prent shéfe PRaF § s BEhathEde hesdissbt pEiem ﬁmat%e £ Prrovpgeged

with the sol kr@ré},bs@éb‘i'ltys 957 gxtendi ngaksi t hﬁnvébtr!é?ﬁéier@ﬂtrie&ﬁ' 8 Hife
| am nated in the horizontal direction, the installation area for the

ni trogen oxi 48 FRFRBF LG Stheins SHTRC & & CRiAC b2 ¥ AR Ohd haugradd ty
of the |lam nati@kction 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] Bection C: Example of Ancther Basic Structure

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

the removal equipment.
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absorption units 94a. Accordingly, the installation areafor tHer_qc

ni trogen oxide renoval equi pment can be yyRAELSER bogOethatod BE.  Lea.
installation space can be secured very easily. Inthis case, in

cons! def ghlodf} O d1en 1IAEHEEAIL 00 4B eRpBIICE; LAC FOOLAC! 98! SR hBye s
the gravity ‘direction at e tine of regeneration becones smalTl,
there may benptovigied anotdher amansifed chnr ity but pakeing the air

regeneration elLy N4t i [ et faf ively
fromthe upp%lr%%%?{@gt fl—:lon&ffcg?g?ol%%%gg?)ieg{n{ Cigg%ia%npﬁé (r)ﬂ)&iﬁgtdhgér% Béglléd
Structure Frgsorbhengsschdhnei sudriaiv Ayioly asshswarfce LA iexptakaiteg
anot her bas'&i%trfu%t&gerf’ftﬂﬂge@it%@&?gﬂe ox, 48 Lamyal RAULTERL L ng
according to the present [nvéntion. e nltrog(?n oxl1 de renoval

equi pment sheoWer lapPeg wWitbnphissesoladprdptorpsdiany heamrsr929Forn a
oxi di zi ng ni t§agen oxi de, font ginnefdi;%n air to be supplied to a

hum di fyi ng means 91; the humdifyihg means 91 for hum difying the
air to belduppl Feytiwa, nit MoyeRr iew def aBsdrptiohodans04; figemed by
ni trogen oxi dgealspfphon ; JRABE Phdohid @hnabrg_éfge%r%@'sns 94
contained in the air after passing through the humditying neans 91,
and an air pt¥e&durehPeddumnanii0ByiBe CHERESt i hy arl PR naLdikcRppsly

the removal egRisREAl , HLRASHIRY H &AL éhr&)H%hmatttéerI§ﬁl‘D¥%! far as air
equi pnent, and di schakﬁg\l ng the air out of the renoval equipnent. 34
FPO4- OLOPCT- 86 YRITSHf MAPSE CONSTRERF Gt Bsfromy. [HRUE[ Sthe At PEGET

oxi de absor pt bofamRaRs P41 HERDWES 5 NidHPoearaxude CHRAIRNgdn Bodiy 1M
passing the air through a solid absorbent |ayer 95 fornmed of solid

absorbents. FRePHT 8FAPING FRARED1°F 52 Midgihtad Wit Y hRShERF e Ldgar

oxi de absorpyheR 1Epas t¥He S0d Hver| appednwirtlrd bensqld d absospboric
| ayers 95 in a plane as shown in Fig. 9. 5[0107] Further, a material
r &t

of a main boBF2TPH ¢8r féd By FRES MRS oh bP HRFRI fr Jgehn body 9
absorption nmears PfesWebbrt Be ) didying Swans: &d1i, SFR® and pcv, and

particul arl ythlei :Erljntneedf wb«al.J}.lrrg Egerrggete(g.j w%.n 1 nt;atggrrleaolf Sios fparre fagrgibrly
lined to improve the durability.

[0108] Further, the nitrogen removal equipment 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
supply means 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 924; and a spray pipe
102 connected to the regenerant supply line 98 to spray
the regenerant onto the solid absorbent layers 95 so
as to supply the regenerant evenly on the solid
absorbent layers 25.

[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
alrafter pagssing through thenitrogenoxide absorption

means 24 as purified air. The nitrogen oxide sensor
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or water does not |eak therefrom However, in order to nRkg possi-ble

of a long-termuse, the main body 101 i grBhfiesablynd@bBePlcod, 14,
mat eri al havi ng excellent water-fastness and weat her-f ast ness.

Specific examplgs: of tihe AREedAbnUsed 49 b nn-s@aﬂaiﬂ}@?gxo% of the

i ncludes soft steel, stainless steel, FRP and PCV, an e i nner

wal | or the BataroIRR CHedeofhsoppeficrabngarnd ndd t ARApCOFEL ¥Rés a

durability. £QLOQnFULthResn Lhetidrogen rermyal gau paepl, Showeyl 3ir
Fig. 9 is provided with a regenerant SUppaloil. means for supplying a
regenerant t8lfKd T Lg% ddabsBrpricoh eALERN8Ati-n case t hat

the rempyah flunehi @moOf nt ke 50bhdo R80T beRlo2YCe RPipRent shown in
deteriorated. The regenerant ~supply nmeans conprises:. a

regener ant t aRk97f of st Glichg 1& HRgeRePA de a IedhRhekarftUBapAIOR | ¢ fe tde

for supplyi !‘ﬁittﬂlﬁ‘géﬁg&ﬁﬁﬁ%”&bfsrcg?ﬁB%nﬂ%g%ﬁf‘é@'ht 1kapk g% & Path® when
ni trogen oxi de absorption neans 94; and a spray pipe 02 connected

to the regeneR&nStbpRER iP61de s 3pPay daheCisgeher BAL SGhtoxifAe of

sol i d absorbgnt dayet s 8D 884 2% 4O SURRIYi A Jredenghant, evenly on
the solid _ahsorbent |ayers 95. [0109] Further, the hitrogen oxide

renoval [B4dilgneft FeHoWAL S BT g MR g Hilovirded W t R e it Br SR B EGS
sensor (not fghawhglapan Alérdi seharerhkhieoffoimdkschghe itherai ra
after passing through the nitrogen oxi,de absorptjion neans 94 as
purified ai r"2¥Re htodd: GBI ARLEE SR 2352 EpF POLOPCFgstilling-up
NI SHI MATSU CONGERWCHIEN t@.st bt d. cetertst L ba paldoganh &d da F eanvaled
function of the nitrorgen ,0xi de absorption neans 94, and controls_a

concent r at i oh™of % tHgfeH 1ok HeIol puti f PEE & rva L FHRRAY tame

the renoval eqei paenbuddl}Ohd Ahlhe itidyd DEEN AXivter £ eNMP¥aln eqw RERRIr
shown in Fig. ib t he nioélrﬂgen oxi de renpval function_ o
81%bE t

ni trogen oxi Briptf éﬁ’sggﬂpﬁsaY‘éﬁgn%Pat'ed Wnér]ilif% Sﬁlgl%}ﬁ‘??“gaéﬁg
oxi de sensorméatectss hivdpgeniexsdpwiieca preaeterdrivneteeonaeid nal itdre
or higher. [0133]; A hum dilying meaps, 91 4sapl e nerei 0, SO 1588 105
and ailr passes through the humidifying means 91 to raise
humidity of the air. 1In 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 1s absorbed effectively.
[0112] Further, a preprocessing means 92 turns nitrogen
oxide contained in air into nitrogen dioxide,
dinitrogen trioxide, dinitrogen guadroxide or
dinitrogen quintoxide. A shape of a preprocessing
means 2 is not particularly limited, but preferably
an oxidization equipment generating ozone to
effectively oxidize nitrogen oxide of a low
concentration. Further, the ozone generated by the
preprocessing means 2 1s preferably supplied to air
before passing through the humidifying means 91.
f0113] Furthermore, the nitrogen oxide removal equipment

shown in Fig. 9 may be provided with a dust collection
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filling-up | ayers 103 formed of nmesh-type fillers; a wattep4t@EmecTo=:
provided in a | ayer below the filling-upNIFBPHTSUIOIITRUSTHME Co., Ltd.
circulation water to be circulated in the humdifying nmeans 91; and

a wat er suppFyndtieon10sxf grrsuppltiing the spicd atbhsorieter Iapmrt 196

wat er tank folhi I | nthi QHFQ Ltyl ng nmeans
91, water isggupp [e%kkfg%$¥ﬁg 3%§%§g%g%k tgkth% |gkﬁﬁg-up | ayers
103 vi alpPRé dat2elidppibedrhe s candtditupasgeshdroagh & dosorbent

hum di fyi ng 9Lto i s hyg% it ft L. | btro :
oxi de rennva?g§gghi%#en%gs daﬁ in ?S%XS? Fﬁgﬁﬁgﬁgéﬁtgr%ﬁgtﬁgkhiggﬂld
supplied to dhéaiihengenmaNiidy absor poremambhon®f afitzars , paspaygties

through the Qyg ciﬁ;yile@ga@ Dsag%% i snereferably  pot ol esge f-han: 60%%, be

more preferably not |ess than . so that nitrogen oxide is absorb
effectively. Spore}lruwehectedprephosesbiengamem D2 tUP At A2 P BgEM O

oxi de cont ai ped g8k b Qrahotlr}pa%{ﬂi@%i&eranf&@uq} 2981 c]£ eg% #e0o00

di nitrogen quadroxide or dinitrogen quintoxide.” A shape o
preprocessing means 2 is not particularly limted, but preferably

an oxi di @@tliagn TEMIPIEPL gD QY-8 880 88ORA T G usbE8TId Wt X 1Xifli €8ogen
ni trogen oxide of a |low “concentration. Further, the ozone generatéd

by the prepP3dcssidgspearsion eefws eP4bliy IHphived 1v dptenpkpspsed

passi ng t hrogghthhes Bunidisfiyd 89pBaANS 1Ha ch0133b K L Ber ARk € H8ough
ni trogen oxi de renoval equipment shown in Fig. 9 may be provided

with a dust BYl Ikt Fe9eB6ORAGEE OLOPAT- S6e NRSHNITSH CORSERUGTRORVa L

Co., Ltd. fuggliigmdRt pHeMENtindrige sohbdeahsor beat havero§én Bkide
the like fromclogging, if necessary. [0114] Soli1d absorbents

constit uti ng®PROISOF i AP BFFeRt 1§ ARFCDSTediF O SLRIED ingar keregen

fromthe sol bdi@bssf hesH sghavi-Bg dder aher e 1taNeds 8128 absorbents
properties and materials, and the spatial rate thereof can _be

sui tably sel BBféd wi PRIVF t he TeRGReEF 1,2D6OTRS 208, 000T SRKChRBPEN -
preferably wthigrd hegnangetdle 3eqlAPdentOtn@®0@ hd- hethod for the

regeneration are not particularly limited. As the
regenerant however, an agqueous golution containing the
aforementioned basic or reducing substance 1is
preferably used.

[0116] In order to remove nitrogen oxide from the air
containingnitrogen oxide, the air containingnitrogen
oxide ig first taken into the removal egquipment by the
power of a pressure feed fan 93 as shown in Fig. 9,
and nitrogen oxide contained in the air is turned into
nitrogen dioxide, dinitrogen trioxide, dinitrogen
gquadroxide 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 controlled to
not lesg than 60%, more preferably not less than 80%
and then suppliedtothenitrogenoxide absorptionmeans
94. Nitrogen oxide contained in the air supplied to
the nitrogen oxide absorption means 94 is absorbed and

removed by passing through the solid absorbent layers
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[0115] The nitrogen oxide renpval function of the nitrogenq,06 di8r-sa

absorption neans 94 is gradually deteriongkftva@s EH&EERLroN co., ntd.
absorbents reach absorption breakthrough by nitrogen oxide. In the

nitrogen oxide LemVAlscRIHJUERY ¢ Sﬁ‘@%f‘ﬂécﬁa&r%?m@/%&e td€ection
ni trogen oxide absorption neans94i sregénerated by renmoving nifrogen

oxi de by usii§ & CEgErer&matiem e siot FaJels srbbResbit Adte Halverogen
reached abSOBRtlI&'g‘l beeald,hrough.  Accordingly, the equipnent and the
met hod for the %neratl on are not particularly limted. As the
regener aft 1h7dvvé\/tert B etieoudhes nditore g8t aradfyotthe predetermined

af orenent i ongd rRash €rak 1SHJUSHNG SHBe-ance déte@rt@(c?rlélﬁ;’I Y HSedi trogen
[0116] In order to remove nitrogen oxide fromthe air " containing

nitrogen oxi 881 %%hes &itf odonttdrfi R EHATVBeAX 168 AP Ferpykentyrans 924

into the rengg%lcﬁggégrrmlgy, tihe rpgwele Piragpressure feed fan 93 as
shown in Fi and nitrogen oxide contained in the air is turned

into niPr T&lieosa.l&éw@?ﬁ'@%a@na%vﬁpdwtabondm%@flﬁo%érﬂsmﬁﬁ%ﬁraéed

or dinitrogepyqui hietiied byrogpne wipgl +8d ridpiba ¥ e OsesRkNgoc1ia
means 92 and then supplied to the hum difying neans 91. The hum dity

of the air 3BFATREECo tHeSkhini®d f§TRG ﬁé%srgﬁelrée%%ﬁttr Aarly P4 via

not |ess thapnhe0%e gehe 0ef esaklyl ot ikesss s han B e aBgtdhenpipe to
supplied to the nltrogen oxi de absorption nmeans 94, Nﬁtsb %?n oxl de

cont ai ned i nFEREH rRLGFRIel O ‘ﬁefﬁlot“i‘ ogRf &9 kda P8R Feand
94 is absorbediand o o esod €6 plays PaAISE: Pgekhy au@hré@%rwfaﬂtaba@mqnume
| ayers 37 FPQ4- O%?nge SG NI SHI MATSU CONST g‘r%T

di schar ged a2®pf# FPTEN B R%e dEPER: T %?gﬁn@d??cléﬁf’?laﬁlt&? oS
ni trogen oxidechyedbedni t eagenvaixide sensios . ddddh Atot hs&ptplrﬁe the
when nitrogen_oxide of a predeterm ned _concentration or gh

ot ected by TROGITTaGEN | o Be TSGHEDT T 2P o ST TFogtn BAFAE SNeoPft i
nmeans 94 desericheslrheliam | s Iegenerah@d refiBd rBhe- nicdtffiogen pxseddng
absorption n?%@%é%%'%hre elE”gtegsorbent layers 95 passes through
the filling-up layers 103 disposed in layers below the
solid absorbent layers 95 and is supplied to the watexr
tank 104 to be used as recirculation water.
f0119] After the regeneration of the nitrogen oxide
absorption means 94, the removal of nitrogen oxide and
the regenerationof thenitrogenoxide removal function
are carried out repeatedly until whole air containing
nitrogen oxide is discharged as purified air.
[0120] According to the nitrogen oxide removal eguipment
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 95 in a plane.
Accordingly, the removal eguipment can be installed
easily ag compared to the case where the humidifying
meansg is provided separately fromthe removal equipment.
Further, a space for installing the removal equipment
can be made small, Furthermore, since the zremoval
equipment and the humidifying equipment need not to

be interconnected with a piping duct for
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by a nmethod of spraying the regenerant onto the solid ati;%ylbg{btPCT se

| ayers 95 fromthe regenerant tank 97 vi arshbgnd@0efRimRicTsoPRIY , lidke
98 and the spray pipe to renove nitrogen oxide fromthe solid

absorbents. Anvalyendsid Inspoae P@ts%t%%ﬁg%&{a@t SYRRlY air
line 98 and the spray pipe. the regeneration step is

request ed, tREXRHTR tg@e| Jéem@éfﬁe?d etansmasw ﬂﬁenoﬁeééﬁér amt thehpiping

regener ant Ué%@@tféPelh't@@énh@%tI@Heneh%t'O%eéuﬁb e pressure
regenerant after passing through the solid absorbent Iayers %

passes througRduhect FPi RgSEpaiay &fs Ao3hdi BBoseB R 1 H&Y sPFEgwean

the solid apsophent h%%rstﬁéﬁw'§e§Mﬂl$dth% thenMatey cbapk1od
to be used as recircul ation water rf£0119] After the regeneration of

the nitrogenf84tdee rabsdiHtP R i@ 9%, fide tBFSVHCBRERitFogeran be

oxi de and thesregeneraty Ryt he Nhhcegenseyde renpvahekiRGtd ON the
are carried out repeatedly until whole air containing. nitrogen oxide

i s di schar geBU8s- Put Vet 3 1S[DE26)S Aortdt Mf RF Phé IR e rugfenr akisdey

removal equi paesat th&h@%dvrhfleg;u%pmém Syrarhh £ WHY r®@ad$a9le 4Sipment
integrated wth _the nltrog'ren oxi de_absorption nmeans 94 so as to

overl ap wi t h°Bfe P& IHRE aBdorfeRaf ayer §59§9‘?1p%1rﬁldaﬁé° the cordrnyypre

the renoval eqe preitdeay ey insiakl ed peasiiyeasseprpad €d150 firtgn the
case where the hum difying means is provided separately fromthe

removal equi pAEYRVELFEAHEPMER Space for installing the renoval

equi prremt)lzczgqn ﬁarﬁ&ﬂtr%ﬁ?&{é Euh@&rﬂfea?é\ﬁep@ﬁ:E)l@@"ﬂ\t&irough the
eqU| prrent nd the m,di I N ul pnent ne not to e . ,

i nt erconnectEf&“\/?»qJng%{1;519p¥r¥‘?g§]aﬁq?1fjo‘f1 s%%pglé(%f@f’cﬁé?ﬁ 83 ERPEAMMVRTG S
C_ONSTRECTI Or\llaﬁ@orﬂ;tﬁ!or.l Meaaenect i anhyval i essu @ dLeguired 19 passed
air throug

for |nterconﬁé‘ct%ll{)%ngﬁ?ffc?%lsggetqézsgﬁ&s&s?ﬁﬁéswé’tﬁ‘?gd togpi)tégg%é_rijrng
t hrough the te_réo\eailequawmntbeam 1heyerdesbowe daed by o esfichngitdhe y
Lunni ng cost ¢an Furt hﬂ% ']% i p| dﬁ@ formgQrt ér ngﬂel%zéé)r?tca%nd
e installedfwithboutCa RckaBor Fror ]
nitrogen oxide is turned into nitrous acid or nitric
acid. Asaresult, anamount of nitrogenoxide absorbed
by the soclid absorbent layers 95 increases and the
nitrogen oxide can be easily absorbed by the solid
absorbent layers 95, thereby efficiently removing
nitrogen oxide contained in air.

{0122] Purther, when the removal function of the solid
absorption layer 95 is deteriorated, nitrogen oxide
absorbed by the solid absorption layer 25 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
lavers 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
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hum di fyi ng means needs not to be provided separately fromthe .cr sa

removal equi pment so that the renoval equifREeRirsf 3BnEBdReoORIdELd g,
easily as conpared to the case where the humdifying neans iIs

provi ded separately from téwegﬁsm%{%eﬂ&%g n inzélggeF fgﬁlé@lrw%edn

since air after passing throu t he um yi ng neans iI's supplie
to the nitro§ée oxiBEoIMBoPHLidh freareO4le bekydr at i bmogrmt PBA des of
caused on thesuriace of;ihbg églﬂcdeﬁpgartta%}&.sofomyﬂémngo th& ¢ the
solid absorbent layers 95 regardl ess of humdity of air to be taken
into the remdvdlreg@ipreat deargemaverlogbnnetiideni o ig nedsdrbermined

nitrous aci djQfydit il naghhr AR esll tye @R RPURL gOf MLt IREeN; eXi der
absorbed by the solid abSorbent layers 95 I ncreases and the

ni trogen oxi 8&lichhiBe édist | YhaFsr dedadEahet b6l inEmaysdr keht 1 fyereen

95, thereby gtdiifdepbly ¥&€MWiJibBKLrogen oxide contained in air.
[0122] Further, when the renoval function of the solid absorption

| ayer 9% 0l YetFary bR&Fedt R B i 56T oRicdel daBIRBER by eres 6 pyovided

absorption | gyar 95h6ap R, FeARRD ndYntha s egenes ant u 03l nitrogen
Furthernore, there is provided the water tank 104 for storing

circul ation Ratite @ARR éRecUE BtekT iSHRRPd I eRURPdi 1 § it heaky 119 peans

supply the regenef@pb ORfior{BgerSoldfoalisy benilayersq2e therehy de,
supplying the  regenerant after passing_through the solid absorbent

layers 95 i sOdipptyed oIt vaKeia ankd 184 E 10 eRAY iR ¥ Egers? &ita t

used for thenregengeati exkidiet heohemvaéa fUACt kAR Cahke KeusedmdsSred
circulation water. [0124] Furthernore, there is provided the nitrogen

oxi de 39 FPEAISIOPETSIE - NI SH MATSU CONSTRUCTI ON Co., Ltd. sensor,

and the [penmwpl rFhurtid ON b3 dRgepreabed phehestdienyi heegth 9Xi darries
sensor detects nltrogﬁn oxi de of a predeterm ned concentration or

hi gher, so t RAE t RFIAREgERToxPde EFbldl PHRAFon 8f Gogen oxide
predet er m nedodieyehed i highert e bapjercie ad @nthd mamial ifky 0§ means

purified air B%btcaair?%geaégc%rdgggdrg VeaclrtJ?IreT; .r Og{‘%greover, even when
the air supplied to the humidifying means 91 contains
excessive ozone that has not been used for the
oxidization reaction in the preprocesgsing 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 czone 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 mwmeans 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 equipment can be made low as compared to
the case where alr passesg through the preprocessing
equipment constituting the preprocessing means.
[0128] Further, in the nitrogen oxide removal egquipment

according to the present invention shown in Fig. 9,
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oxi de can be inproved. [0125] Further, the nitrogen oxidephemMmabr-gsq

means is provided wth the pr epr ocessi ngrEeaRss32cdTrbzUE o Go ., Ttd.
nitrogen oxide contained in air supplied to the humdifying neans

91 into nit r@g@nhdm%iiﬁylgﬂgnm%@g@w ahext de, s o8 HHRGen, gHadi 9¥kde
or dinitrogen qU|tOX|de, SO nltrogfn oxi de contained in air can

be renoved &PfwEEREF S r[aévﬂzis]cm’m?%ﬁ&e PGS L RBPSRpiGdeesicAgo ther

nmeans 92 car{hes p PaheOxXtHIabrabdy Usitk a2Ee dUdHPARN OXidRever,
contained in air to be supplied to the hum difying nmeans 91 can_ be

oxi di zed ef f BBE VL AR Sr Me@iEh Rhelay HeSat L tppried tHliERethe

hunmi di fyi ng ARaR% PdnCOBLAINS BXEESHIIBPZaRNEa hBAt ghas grot a@ee&w%
for the oxidization reaction in_the Ereproce55|n nmeans 92,

th
excessi ve 0zBNEH1ARBESMdLdY dith 4SS humRAF i B ThHeafs 1g4d aé?f’?ﬁ&fant

the solid absatken sssanabe prevent eds bromideterdgr abi g dnuﬂefpapb@d
excessi ve ozone. %0127 Further, since ozone generated in

pr epr ocessi nfit EHeBRAC P FREL SIS AP T RJTEC ¥ Ey&é@tlh‘adt'hpblﬁgﬁ‘ay

the hum di f ybagd aeasm Dhedaaspasedion krstald iingsthe 1 dei®ratpaces or
equi pnent cah, be de small as co ?’ﬁgd to the case_wh
drdte

re a
for oxi di zi ngPR 0 oRPOE NEbnt Kot 1 ARSI ATIRA faGSTAG el LR~ up
through the 1ayens opessicragw_wm'tnmntgasr@ PrepiasEssing meanss 91 may

Furt her nor e, ressure required to pa hr.ou t he renpval
Caui prent b TR Tow Al EBfbare Lhe (1Rl taca RaRT BER HRLsEs o5
through the fpsepsocessag 1reqwepa:ma:tve:@3$atmpmtalds\g d:thBﬁ:&FﬁiDCGSS"[[‘h@SE
nmeans. [0128!1 Further, in_the nitrogen.oxi jg qU| n%nt

¥ 1m§ may be

according to ﬁ@ r é5eht TRVenPiPort ShEwR 4

FPO4- 010PCT- S@tdﬁlrﬁfh%&tﬂc@@&ﬂ'ﬁy@'b@\heolnsI:'ad.leii:lﬂolmus‘pdald‘ewm:g: the

means 91 and.the solid absorbent |ayers 95 are preferably conpletely

over | apped W-IL % Sgach other in a pl ane as described in the above

exanpl e[ 0 Howdveryrthke hutiaif g oy ariie ants milt nay ele cxnt @griayedswinichthe

the ni trOgen O)élndeergxq%or ptl XL ”ceaa:f»‘%l%% Soou’g%a}E'Oa bn?eth.od 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 equipment 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
drawing of anitrogenoxide removal equipment according
to the present invention. Fig. 11 is a schematic

drawing of assistance in explaining a structure of an
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overlapped with at |east a part of the solid absorbent Igyers &r_sc

and the sizes of the area to be overl appedsu¥Wd#tueasis@ubeto@c@ Notiy.
particularly limted, but may be determ ned according to the

instal | ationgg £96n L0 ke THUGRES« s LhE Plapealan Bhidde of a
filling-up layer 103 constituti ng_the um di fying neans 91 may be
the sanme as FR&TraFetParSoRNY guz3bt Beab sloggeenyslaye yest¥ fbRditnshewn

above exampl gnore i {1 gnento. niiese; cakeds, atg Rale PERL! Gl aklkg
limted, but may be determ ned according to the installation s?pace_s
or the [PiRe] [Droopitdaden, oride eiparadi afltipgen to)diewsy LasiFrig -
the regeneragt @y PEseR I i Lo YR ABLRRA LS SPTAY¥LNGunl 81 fying
regenerant onto the solid absorbent |ayers 95 or by a nethod of .

i mrer si ng t heidolFfk ebsbrbentys A hel fEyarsRant ‘Wit AES RIHeC fEiSH ng

body 101. [O043QIndwd Feyy dbeqhumil i hgoBRaNS Al desshiRgdhd M sth& he
above exanpl e or another hum di fying neans nmay be used  as the

humi di fyi ng fédns DS TTRS htikidi fyh hguabarfs e o umsahl BYR&%iTe 28 SndtL /
particularlyal it edgand, okQlie eXBERILS t BOnCHE PRHBNT 4 OF ohaAI S B8 rbing
hum dity by spraying water into air, or _the like. [0131] Section D

Preferred EnBodiiRHes AXEHG pneRt admed Métthol Pror 2 REmovf h§ INi PREFER I

Oxi de Accor dt Rg diogh heh ePraseptobr\eM h§Nmk@l3?] Fhef e @dir pressure
enbodi ments of the_ equi prent and the mefhod for renoving nitrogen

oxi de accor dfFR§% of #He Ht eS@ft P hdERGIMIWAND be2 T i Béd i hrBet &ilte
with referengemdwalhegag yipgs dia BYS alig+hkbh§hac Behearidval
drawi ng of a nitrogen oxide_ repoval equi pnent according _to the
present i nvefRNGPTERy, 2P LS CERG IFE L BRafity O3Ft &&iskantemoyal
expl ai ni ng aegtriyshene .of an 41 FPO4- OLOPCT- SG NI SHI MATSU
CNSTRUTLON 0 Uik £RROLPL! 9 001k L0 300 L 2 btiom pagel
11 to nmake ipreasyute seed Meadlre Ng.nd0183k thheuhbtiogan axkeel, but
renoval eqUiBg%P&mgﬁg <32g€§é% before the humidifying means 91 or
between the humidifying means 91 and the preprocessing
means 92 so far ag air can pass through the absorption
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 lavers 95 composedof solidabsorbents. Each
absorption unit 94a is provided with a control fan 96
for controlling £flowing rates of air passing through
the solid absorptive 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 absorption unit 94a are indicated
by dotted lines.
[0136] In addition, although three absorption units 94a
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 equal to
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10 conprises: a humdifying means 91 for hum difying airpghakendept &

the renoval equipnent; a preprocessing neaasudsul esndHrdrZdNGo., Lta.
nitrogen oxide contained in the air after passing through the

humi di fyi ng gRaRg,94; th%mlﬁhegg%wfégn@b% PLAQR STERRE i ¥ TPEcation
absorbing nitrogen oxide contained in the air after passing through

t he preproceS® heans amd &hei fipeessure feed fan 93 for

col | ectiipd 3and haki ng rai L0 £ R8P BRI e QUL BIBAL « PASSHEY tt Qﬁown
air through t he _renoval  equi pnment; and di schargi ng the air out of

the renoval I8qHilshent® {%)mnpwlni%@dwmna FRE SHI¥ M tats Wl L cBERGD

of the pressyre Ea%qalfyaﬂngs ks f‘@éeﬂ%&ta{ﬁ?&” afd y tlidn teds rBdkn C8RikR:
a location before the humdify g nmeans 91 or between the

hum di fyi ng ﬁ@&ﬁbrlgﬁl&ﬁ‘dmter?é"-%r% r bBeS&FFg Chfash 92T 88 R 1 akuapfE ion

can pass thregghnlehe Abs@r@bk@rbantt 194 [Bl3Y ddecriity0ge840xi g e
absorption neans 94 is provided wth three absorption units 94a as

shown in Fi gFeBGReHRBLaFIRRLYoRSGT T SR Asifve Ai FRIFEF Brgetank

contai ned ingai fobys Passiny tihe rdide hbrauah; bhees@lrd draaksenh ty line
| ayers 95 coggosedof sol i.d absorhents. Each absorptl on unit 94a is

provi ded wit A%a FUnt $OPPHan B8 gt EBAEFAT3RY FIERM nglPat&IpReaAnt
passing throgghk the sel bd absoppbirye: 1 axensi95.9 Frbher, dbechbreame

absorption u iits 94a are | am nated and integrated in the vertical
direction. By 15 P tPPer MY aHdcd her?g\%@re“’ehﬂtof fgRp  each
absorption uabtso&él;atabel uhditcatsed t by hdotkednénaat L@LIBp71Na supply
addi tion, aIth%}%b ]t_{;ure% absoratl on uﬁhﬁls 94a re | am plated in th e
exanpl e of F/§ Re SUmbbR A 15 $UA fat SHRB éfrjﬁtgoh &nlrtesg?Qeﬁ@P
particul arl ytol eaidiedibandprayoheutdet-enmanedii® @ﬂyeﬁtwﬁ)ﬂﬁtequakrat Qo9
42 FPO4- 010PC% %% NISHINATS ngﬁIRE | ON & qi hgn E
according t o"PAsthl T8t £ T o2al %ﬁdﬁelgo%% afd h%uP 0§87]-7¢
Furt her, theabistorogiehoaxi denienovak aequi pneatcshowlated in a gas
rectification part 108.
[0138] Furthermore, in thenitrogen oxide removal equipment
shown in Fig. 10, an absorbent storage part 107 and
a gas rectification part 108 have water-tightness so
that the regenerant supplied from the 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 laver
95 can be immersed in the regenerant.
[0139] Further, the nitrogen oxide removal egquipment shown
in Fig. 10 is provided with a nitrogen oxide sensor
(not shown) in an air discharge line for discharging
airafter passing throughthenitrogen oxide abscorption
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 removal equipment.
[0140] In the nitrogen oxide removal eguipment shown in

Fig. 10, the nitrogen oxide removal function of the
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in Fig. 10 is provided with a regenerant supply neans fQipogUpRatirng:

a regenerant to the nitrogen oxide absongkhom®ansndkurir&ass t haty.
the renmoval function of the solid absorbent |layer 95 is

deteriorat edn ; fhe, L8060 ERNE ¥ i URARS GRS 4 985 Ry d Qfg%%ﬁp%Pen
tank 97 for storing the regenerant; a regenerant supply Tine 98 for

suppl yi ng t héheedeherate® r oifitife TepeRaT st eehnk MYt rodegehoxide of

absorption ugi &, %ae 8% £heihe SAREN il d®) o helgy nﬂlﬂghte*le. used
regenerant from each absorption unit 94a to the regénerant tank 97;

a suppl ¥ 01 v An g6y RRENF 8@ 182 suppPy iy thife Regéddriant ngt peans

each absorptbengiitaP4as anth allzgxhaustc ¥ahue 10% mhheliis, chesed ».
when the regenerant supplied to the absorption unit 94a is

accunul at ed FRTa §XEMHERt | At abiohi HArRt10Bo X (ABSF imer t AddmoE Brough

the nitrogeng@xifle: {ygeoval 1 QHIRTENT 1a5RAMM EBnkiaGnifg ¥aBPSORBENLe
storage part 107 and a gas rectification part 108 have
wat er -t i ght n884 5P 1¥ha*2%Re regenerant supplied f romthe regenerant

supply [bhre98watchi8e , tine Pfepegenayad hgm LA Per accumikated: ti-Bgen
t he absorbentstorage part 107 and the gas rectification part_ 108 and

the solid abS&iskht FVer2188dcanthe Rifer SE¥EPn PHe Fegemer amt oxide,
[ 0139] Furt hghnitteogiely 0gen- iaxk dg.er, enovaln egubpEant shoyrokidd 9. or
10 is provided with a nitrqogen oxide sensor  (not shown) in an air .

di scharge | | ReTFdr T ABEThAPGTHPR AR -af (S SAGPRE & ﬁ?lﬁuéﬁet%ocessmg

ni trogen oxigeaahsorptisonotMpans i % Bsrpyr Lined & .bdbei Higrogerably
oxi de sensor _detects a njtrogen oxide renoval function of the

ni trogen oxi A8 U0 BITH mé&rts 93T 4N TBnPHdl AT dodtftehPFatt Bn O e
ni trogen oxi dencom aiped dapdbee pUr ieffifosc aiik edivwchai ged fagmibeogen
renmoval equi rre% {3%140] In the nitrogen, oxi de renoval equi pnent
shown in Fi 5?{1 > Phe i tPBgEP BXEBELFENOYRl function of the 43
FPO4- 010PCE-33G F N SH MM SUeCONSTRUCT L& on , oktidie ntémogarl oaxddépment

SO P O e S S OeTE LR F b NEL AL 9 9 9%, S8 o
function for preventing the solid absorbent layers 95
from clogging, if 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 so0lid absorbent layer
95 ghown in Fig. 10 ig not particularly limited, but
ispreferablyinthe rangeof 10 to 50 cm, morepreferably
in the range of 15 to 30 cm. If the thickness of the
solid absorbent layer 95 exceeds 50 cm, 1t 1is
unfavorable because a pressure loss 1increases.
Further, if the thickness of the solid absorbent layer
95 is less than 10 cm, it is also unfavorable because
there is the possibility that a sufficient removal
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 95; the

rectification part 108 for rectifying air passing
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a predeterm ned concentration or higher. [0141] Any equi it oimyerbes

used as the hum difying means 91 so far magatferssanBndskoeapable. ofrea.
hum di fying air. For exanple, an equi pnent for passing air through

nesh-type fikhirlgidR | @S s gentiad ni ag=walisinpay 18, esdita y uged »
[0142] Further, the preprocessing means 92 oxidizes nltrogen oxi de

cont ai ned i nT&GE i 54 BRAT Hiok? dT RIS DyER2GS SRilde for, when

dinitrogen quadr %%rgﬁ: i &hh N A @gSRGI iNd OXhflenaeqshape f riheg air
prepr ocessi ngﬁ means 92 is not particularly limted, but i

reFerably | BRSGAR BroRE R b vF Ag HOURASE B S8 ST Brdfeanother

generation capad:ep el oef fest tvelan oxi dbaddd nbenegena axiide 19@3@@ haw .
concentratl R %0143 Furthernore, the nitro en oxi de renpv

equi pmatg W 18 feyTPe pPoAHdl Wi tﬁkhed‘ﬁgﬂtc&q"%ﬁt Lo 1=
function fordpemens tin@pbhﬁs §@él &ioad):smlb@akel BYeles sUr fhEem chogevAthy
if necessary. For exa é{)%egrocesm n% e(rgLui ment 92 n%y bi
used as an ef&cttHRErd ﬁr%bPFle RorMEGHF & cfi ﬁigépdju%?aatart et ireET
of oxidizat p@ﬂ‘to.ifoﬂl brrogan Oxicdece [ 9144] 1Fmbhgﬁ:,oxth@etihimcikmlesanofair
the solid absorb n ﬁ(g 95 shown in Flg]+ IS not particul arfjc}/
linited, but*H Eiiﬁef 5y 5% the Tafigeh c"’lélp& 5EEht mbré v @
preferably '[L@wté‘ue-gaa@% ainib 8@ ¥hewn Lh ttheyt hieckneshofuhhe body
solid absorbgg Ia% xceeds 50 cr'% t i s . unfavorable ecause a
pressure | 0S§ i ﬁs@s p RO HEF SV £ Rtk Ess Df ~PRE Tot § gShape
absorbent | apelovObetis wiesls: t han ol:j)tl:mt igide sluyFanéavaratheving an
because there_is the tEOSSigél'ty ? & éff%gtsent remaval _functi.on
cannot be obPEPTEIPFV1HE] A8 TR TREFF 9SS 1034037 Hh™ tREer portion
absor pti on usiftan9datdenprdis@s:11he pbserikend vsibha@ﬁ Ppartot@let port

i ded h h i, b b
ot gati op i e o bty 88k itk B0S0L RENL AV ELY. 2T o e s i

NI SHI MATSU CeaNSTRWOTEON Caurfsdest hiauglet heosaldeddabsarbhentitaperison
95 and a intersecting an intake side surface 112 and an outlet
side surface 113.

[0147] Further, as shown in Figs. 10 and 11, the air intake
112¢ is provided over the full width of the input side
surface 112 and the air outlet port 11l3c¢c is provided
over the full width of the outlet side surface 113 to
flow air evenly through the absocrption units 94a.

{0148] The upper porition of the outlet side 113a of the
outlet sgide surface 113 is provided with an opening
part 113e capable of being opened 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
0of the solid absorbent layers 95, 1f necessary.

[0149] A boundary wall of a storage part 107b is disposed
between the input side surface 112 and the outlet side

gsurface 113, and a bottom panel of a storage part 107d
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rectification part 110 fora |ower-stage unit for, when the, ,i5per-

absorption unit 94a is |am nated, recti fyl\y:@;gﬁ@ﬁsu E@ﬁ@ﬁﬁﬁ:T&Bﬁwh
solid absorbent |ayers 95 anot her absorption unit 94a di sposed beI ow

a unitbody 11148146 A5 Shotain H g5ex 10 and A Elggﬁualow%dfvthe

111 is dispose osite to an I ntake e sur avin
upper porti oRosM&aTrynteikel sPde thas&rd a0 ¢ onert pb@f/bortcofthﬂ upper

i ntake side Ea%%bi%ﬂvdﬂ%%é%h*haé‘t%” e hAtAKe 112¢ 4 eo%sﬁtaﬂlsg%gfe%

part 110 for ower-stage unit as shown in Fig. 11. The unit
111 has a pl 8653 8% Pedtangll7ars Uvhicpnstie € eb¥hafee lp@@mdcpevdywaﬁl ant

outlet side sid aGeA43eNBYiNg 18y L UPPRE BOELIRN f, an eg%ﬁ% é't@‘%agpa

113a and a lower portion ~of an outlet side I13b grow ded wth an al
outl et port PRE3e YO TofnarHe the iR @ Bith DAt pam of of Aol owe ot sgaladiliza .

and two [$iide puHaces 1%&61%9 &@i’h%ﬁtéf‘ é#ﬂ&l‘i‘élecﬁh% ﬂkﬂé e%é%%tl'dwe
an intake side surface 112 and an outlet side surface 11

Further, as SHAMEFRTFPstneosahd habsdtebants ﬁ?@(@adﬁlz’@ tde bottom

pr ovi ded ove@amelf&tlt%dgho@adgéepa%utlosﬁcﬂe §%é§ﬁe %J%eafﬂgtefiqal
air outlet port 113c is provided over the full wdth e outl et

si de surfaceP#FF P& 2w &i S AT P & BRGUYR LR EW%H%H%?F@rag@

94a. [0148] fhe wppeypROr troRr RE vt hey Puthetyrsiide di3a afi t heheoBbltalon
side surface 113 is provided with an o enin part 113e capabl e_of

bei ng openedP&Af tIVsddSc° FREAA IS HAT ajogagbéﬁt§u§’é4?3’b1éef1a¥2¥nPP-ﬁth-n9

and out frorrthhae e Dyt 8F Eh@bﬂﬁﬁ@ﬁep&%ﬁv&f\ t Ret BQoﬁ%aﬁéé where 1tdhey
absorption units 94a are | am pated. Accordin the solid absorbent

layers 95 caRTbeé FUPRSAF betoPRSES A%t PERd Férﬁ%t‘?%‘ﬁaﬁi thé inside

absorption usift sh¥abdwrbeert stsothgeapaarbents Casnger hephiaged wall
after the formation of the solid absorbent |layers 95, if necessary.
[0149] A bouRdars"%aFP™i- a storage part 107b is disposed between

the inpub1Ede surfacer]l2 rndnthe outl etisitle rswface ¥eprasdnas a
bot t om panel _of a st or age gart f107d 45 FPO4- OlOPCT % NI SHI I\/ATSU
CONSTRUCTI ONPES E OTtﬂf rectification part. own In 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 intake side 115a
extending from the boundary of the intake side 1124
to the bottomof the rectificationpart 115; anda bottom
panel of anoutlet side 115b extending from the boundary
of the outlet side 1134 to the bottom of the
rectification part 115.

[0153] The gas rectification part 108 is separated from
the rectificationpart 110 fora lower unit by the bottom
of the rectification part 115, the bottom panel of the
intake side 115a 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
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i s disposed horizontally froma [ower end 107c of the baqupdasy,ppalle

of the storage part 107b to the upper poiki:AmQl bHERUERly $9€ reg.
113a so as to forman absorbent storage part 107 surrounded by the

boundary wal L jofg, thg gtrﬁrfag pard 107b, the bottom panel of the
storage part 167d"and the U per portion of the outlet side 113a.
[0150] HOR& ha¥iag ks Wi arfet ephomial | én tHiad - t Bd pathiec| kot tioamee &r tdfe
the solid abggrhent k t L, af 0

part 107d. A Soan e Tt e Al C bade o " nera rsPodgiFLEIThaeh che
bot t om panel bef ttidie BRocdgec fpaite 1E7prapg thert 49 Showanich IFrgvided

the bottom panel of Lhe st Eag%rp@rfo}%qcﬂéuéumg;;} edeby 1l acing o«
0 t 107d

the edge of the bottom pane the storage par on a support
menbers 107eY BAGERY # g Aomar BhEhe Tigtst @eragit t e apiorisehedst énagdahe

part 107 al Ogﬂs%éﬁ%eét\éﬁla{ge%ayﬂe M8 d %@]ré:é'{:tiﬁrca“ﬂ%n art

. ; 1
nuneral 115 1n Fig. represents a bottomof a rectification part.

As shown in FP§.- 1S FhEWdt LemBigt hd ¢ ectiE caxhem parports 187 is

located bel gwnayk d takeosi e hoyadans dd2ahk & s W& deyndany o bgkwesn
an upper portion of an intake side 112a and a |ower portion ©of an

i ntake side 3¢P® 1A ¥EsHBsetC hortzbRear Py it Hananus@d att shgetime

boundary 113ds {8432 FHELRE! MO €c ASr8ROWR I PREl Jegklne th8 RN IDGMY.
111 conprises: a bottom panel of an intake side 115a extending from

the boundar yFBE HHRT | nftdk® SF#EU2DdOT P hE Mot FBACAIC¥HBE from the

rectificatioaxparisdlpor@and1y t eMe PARBL @t aaQuid et 03l derddikieq
extendi ng from_the boundary of the outlet side 113d to the bottom,of

the rectifitafiion PaAt 18D PETIRRPAR ad OMeEPifG 24d 6AHARC26Y jisd

separated fremk titegiegldddcali opachchlabobripd DYBr udti ¢ by athe
bottom of the rectjfication gart 115, the_bottom panel of the
t

i nt ake §P&& >U1FHBRBSHRC BBt BM FAM ™ F P theJoutiet t1§ RPEESH ofp the
that air passkeg ithieHgh dhepuritt bodyislll ésoserpras edsf ramérerlap

passing through,angt nef o, Q080LpLen N} B2 disposed belaw fpe it
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 disgposed below the unit body 111.

[0156] Further, an angle 6 between the bottom panel of the
intake side 115a and the upper portion of the intake
side 112a 1is preferably 90 to 180 degrees, more
preferably 120 to 150 degrees. If the angle 6 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 sufficient rectification effect of ailr passing
through the gas rectification part 108 or the
rectification part 110 for a lower-stage unit cannot
be obtained.

[0157] Further, the ratio of A : B is preferably from 1:1,
to 1:10, more preferably from 1:2 to 1:5 where A

represents a distance from the boundary between the
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NI SHI MATSU CONSTRUCTI ON Co., Ltd. as shown in Fig. 10. [f}24d10pce-cc

Further, as shown in Fig. 11, the bottommakathersu’ esidfriveatdroparitq.
115 is a plane in parallel with the bottom panel of the storage part

107d, and prgyided, MEtppaniexhadst speld 1110 Sxhavatl BGt Bdmt PSnlkiime £

of regeneration, the regenerant accunulated in the absorben
storage part t267°8%d 2 he +88t1{PEatPohFabPP Lt trUB PIRe dHRfint At FEgrage

10, the exhaggt-tPebt7dllanen £opReGiath 5Q the vL9eref AR £ ABKo S8nWialh,
t he regenerant suppl ine 98, so that the regenerant used at the

l { |
time of regEﬁ@r"ﬁ‘?%%P@ P&k ABd Offo the Fegéhdrigrtigmk yrt 115 and

Further, thecaxhausidon whnkhe Jregenerant 1 EEoB ke 1 @xBapsttRerbutiét
by the exhaust valve 109 provided _indjvidually in each absorption

unit 94a canSBéieca?‘rlrgéc%u}l?ndi Vi ldulal By 3RV @a&R SR ofpt'i dh BRI eSS
94a. [0155] Fuether ol & rasosBOMAaNiF iollshthe het tom eloddepility
rectification part 115 is disposed so_as tq overla w.th the ,
boundary wal FR&f F‘h%u§§df%39%nga17?°fol7%lFﬁtérorbleaﬁn%gc?h%?éf%ilé,p@\,ﬁéﬁ’rng
t he absor pti eArWidh 9Rei S claint Naked.od hga Poti omghride be obtained.
rectificati or} par t t?{-éeS is overl aBpe,d with the upEer end _107a of the
boundar£01®§II BRI St 0PEgeS PAPE To70F OF -ano? heF P st EiGHE R uRkE 4@
g4a di SpOEedEbedoaml h@q:iﬂiﬁfm@ﬁdyca_hlﬁbrcﬁ@ﬂa_@ﬁ]:d]:-lfgi@%ﬁlaeéﬁa@gﬂ@v@nt ion
et ween the bottom panel. of. the nt.ake side a.an e upper ,
bortion of the PROREICS: B 4153 18 ke, anPy S0 o 180 Qb Log, unit
more preferabbycd2Gdoch%0 megnieesppérinhe mpglre Dohed peehe iherogen

bottom panel of the intake side 115a apnd the upper portion of_the
Pt ake o de 93349 S B6E HHAARoH o ca  of e an 80 Gegh Bee,the
there is thelpassild Ihdy ahdbwear sbfrdicantl rebtofi cald ynwéf ehtipef as

oL PASSIN LT OUa N 0o {oRd TLeRl o R L OB Ol te e o ene

[ 0157] Furthabgdihettan amoftAv4B bhslpmeferabpypfarom 111.6atogsd: that

mor e, Preferablyy LM 1i2ebg. 159 WISIE: Ay (RPOSRINLRR D SLARES I O ¢
94a constituting the uppermost portion has the same
shape as that of a flow path for air flowing through
another absorption unit 94a.

[0159] Further, the unit body 111 and the 1lid 116 can be
formed of any material, for example, a single material
or a composgsite 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 can be suitably
selected from the aforementioned materials and
conditions and used.

[0161l] In order to remove nitrogen oxide from the air
contalning 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 humidifying means 91 tocontrol the humidity thereof
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FPO4- OLOPCT- SG NI SHI MATSU CONSTRUCTI ON Co., Ltd. bottomghatbepor-sc

intake side 115 and the bottom panel of rRgreddetord@ectisP 0, H&
bottom panel of the storage part 107d, and B represents a distance

from the boupgary,: bebwaen §h8 kot omyal ot he, & pekid £at hot plaéésl%%an
and the bottom panel of the outlet side 115b to the outlet sid

surface 113. 8P ¢t hSWhEPE YRS YA LI sl ¥ eslsterhpASE Lng tbl'rlrmsrgén the

than 1 : 10, hiherei £$ithe oROssEbbhi {1y sﬁﬂi*}ln?eéu’éé'@h%n%reprocess:Lng
rectification effect for air passing through the rectification part

18 cannot be™BBTHT ned. 2RG1581C Fut tEEISRsOERG G Frgned, ixnhghe air

hitrogen oxidg tﬁ@;‘ﬂé’@'l&gé'ﬂﬂ'@%%@ £ 0609 dled, tden PE n IdWeBkiHi M,
is provided with a lid 116 above the absorptlon uni t

consti t uti ng9tid LHPErFIHLATHF ¥ dA Sof Tt ¢ ALEIFHRR ql&ﬁ(F@é%ﬁﬁoﬁﬂ‘ﬂ &ire

neans 94. Aspshowy ithdh Geup@l #d@ tbi€hd1hiRa% fe hOMRA ROGH HHrpEEn
of the sanme shape as the bottomwall of the rectification part of

the absorpt "§FAfi £404a BECovR ATt GHHBRAISA168, sBSt Hat E YR IR BHwOFdldF

for air passhbgd#seueh hbembsar phi @ﬁp@mlted%aqqnaudstwpegotrhamts
uppernost portion _has the same shape_as that of a flow path for air

flowing throddf SHMO¥RerTabSoBpt itdh uﬁflfi gf. CFBI—B'"Q]I#EFL[ F&  tPRE the

uni t body 11&1&ndpaI@%dsdtlriLﬁoﬁgml be11f oiped9ft 28% Mahekisal p4bOrat a
exanple, a sin Ie mat er. aI or conposite nat eéi,aéa such

s sof
steel , stai nFEESTRREE 1 PRPIG) rlde of e I FREIGLRPERE %rﬁawqfss
not substanteal.ly Ir&mﬁ@dfltreﬁhem{@ﬁerﬁhe nweint | @h s 0460t nkFunidier ,tl“Be

hum dity condition, an absorbents regener a a. flowng rate an

The e of "BiE =ye Boeh 108 ARE S arb i o DEaa - st (Ppher olae

can be sui tabby‘ltasfﬂlédt&i?héfémri fmsah@rs@mm@domdi rratamrdwéa and

condi tion d ed. In grder to renobve nitr en0|

Che iy DB g Ryt BT et Sl HP R SRl KT ot 8B 1a

oxide is fi rabstcﬂ}@@ntnlae)ytahe: penbyal setitpre ple rayy & hes g poperes 0E hidven
control _fan, 96 as shown | i

pressure feed fan 93 and tﬁ% o gl Fi g, 1gbt nodm

the air then"Passeés tﬁ?mg Fthe' Runf8i PPCTY meang ot ¢ ’co‘%ﬂ?o tﬁ:e

hum dity thepeafel of the intake side 115a inclines downward from
the intake side boundary 112d teo the bottom of the
rectification part 115, and the bottom panel of the
outlet side 115b inclinesg upward from the bottom of
the rectificationpart 115 to the boundary of the outlet
side 113d. Further, in the lower two absorption units
94a of the absorption units 94a 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 115%5a, and the bottom panel of the outlet side 115b
serves as a flow path for the air passing through the
absorption units 94a. Further, in the uppermost
absorption unit 94a, 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 ag a flow path for
the air that passes through the absorption units 94a.

[0163] Accordingly, air to pass through each absorption
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48 FP04- 01OPCT-SG NI SH MATSU CONSTRUCTI ON Co., Ltd. to Reh.lesschhan

60% nore preferably not |less than 80% \SYhseaudentdysTriRer@ lcoaf tiels .
passi ng through the humdifying nmeans 91 is supplied to the

Preprocessi ngn iBaNs; 92 AN L he 14 og8R PHde; gentaingel AP ghb e,
is turned into nitrogen dioxide, dinitrogen trioxide, dinitrogen

quadr oxi de of 1@t t?Bgé Rl Y ofogerv ard Ller biof tpenpsuppl i ed tée
the ni trogen;axides absadtipos mealls e Trake SURAliBduudbe 1124

nitrogen oxi de absorption neans 94 is supplied to all absorption
units 94a shevimifP¥r§om™mer Hae 1oCEodthiGl F AN ¥ fat 1BHes igidicated

passes through ghle amxpti@nbﬂygi.t $0942 135w ol PNty fh OWLRY AL €he
in the solid absorbent |ayers 5. Thereafter, when the air passes

t hrough the PRFGVYRE BRI BsBEpPVSA $eafiddgs 1t he Artmbdere oRPEEom

cont ai ned thereichd S-absqrhiad: and 4 ypveds 150162]: bahsz_dafg, ofthene
air passing through the solid. absorbent |layers 95 flows in the

renoval equi pHEHEShoWA® ittt 3t g. 228 FRRELRS IS SReRn e BT utlet

the bottom lgaf&l 10i3&h%ﬂﬁéﬁkﬁa%iéjﬁnélﬁ@aﬂd&éhn@%éj%mad 415 98y pleha:
i ntake side boundary 112d to the bottomof the rectification part

115, and thelB¥Eo panel of the outlet side 115b inclines upward

from t heohgtatjom afontbevest i bncalf ok Pabhehl D Dakheckaundaey ah the
outlet side 113d. Further, jn the o%twp absorption units 94a . of

t he absor pti%ﬁruﬁiht%s FAZ=S T AYEi n}heo | % S FEc & HHP FRE 1R
Ithe botg_om qﬁehh@br%tﬂéi@@tb@tegf{my ﬂ%é %Q&Sidzgfye!hi Blgitd]EE @h@ﬁ@bz?adld
ower adj acen a or pt ,Lon ,units a, 1 ottom ne of, the out t,
Site 115 chBeTha HbLEbMm ddhd L BEPaTS S0t R 8t PURGES 66 2 oy veltag i s
flow path fotitke aittepassengithroigh éhedeaksorpbirofetridiss Hhtrogen

Further, in the .uppernost bsorption.unit 94a, the whol e space
formod by t He® 165 Com 0P THAS FET 1T et FoR SRt T3 TR 0T R Jot 8 Btpaidl®
of the intakeisirdeyddbax ithke ald ¢ optjanelneointhedodklsetr i sedebdlshy is

and the lid 116 serveﬁeﬁ a flowpath for the air that passes
t hrough the 4686/ptTd its 94a.

[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 is
accumulated in the absorbent storage parts 107 and the
gas rectification parts 108 of all absorxption 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 exhausgt port 117 and returmned
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
oxlide i1s discharged as purified air.

[0167] According to the equipment and themethod for removing
nitrogen oxide shown in Figs. 10 and 11, since three

low-profile absorption units 94a are laminated and
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[0163] Accordingly, air to pass through each absorption #“%94.010pcT-50
FPO4- OLOPCT- SG NI SHI MATSU CONSTRUCTI ON Gersurhdstby ¢BhéT%4@168 co., Ltd.
supplied fromthe air intake port 112c, flown obliquely downward by

the bottom parsle pFathey, i ke shdehlbachivem theantake stde solid
boundary 112d_ to the bottom of the rectification Cggiart 115 as

i ndi cated bfPERFRERSW AYEIY. 2°20,C3 R oRe oBEPYFSRY GShwaPBEhRRED as

bott om panel c@fuddecautbet 1 day ddShnbramitthe. boibamrPfibheunics 94a
rectification part 115 _to the boundary of the outlet 'side 113d, and

di scharged fA&R thes kil el et e 1T3Ehf textedssiag Hrvtghiome of

solid absorbemte sbayet s PP rb@HAl A £PacEN! 1A it®k ©f 1Y tirpoen1 @Xitden
contained in the air thus passed trough the nitrogen oxide

absorption REARS LT SHeteRPeY by GHE RPEAGYER THRUE SEnE6FA aRF 1LY -

then the airmosx&bsehargachads tisidied @hrehdtsbhia atdd®rpvhenitRers
nitrogen oxide sensor detects nitrogen oxide of a predeterm ned |
concentrat i oA "or ShPGE+ tReFRAS LogER SofiERe AIRSF it FOT SRaRSe¥pPtion

described belewds ouegengeatiodsth016R] Theaniiiggen oXide absoepldidn
reans 94 1o HSUENEL et Y, 2 I ad et o el L supple velues, 106 ...
regenerant i sxsupplicatbdaanihhe triegensradt dankrQbwaBedded the solid
[edenerant supply, LLe 95,200 e JESSIELaN Is, secumlgled L (i,
all absorpti @udtiisn 24a doo Fenpvethiaty agerxxxe Ut eftomdihevadl edfect
cbsorbent s g3 LR ey all, suppb el ves 105 e ol g5l sl o
fromthe exhabstoppttolil7uand ¢ eburnedret cihbearldgederiant 1iark 97 kyhe
e 1 egoneragt, SRel kel Wi LOYSS] cnescatier st SOIBEL O rars 0.
repeatedly carrtledrogiraint Ehinide whel erda cbnkaidh ngoniitd oglenorbent
g)c(]luidgrr:a?lt d;ﬁg%%{]egleg%?ﬁéi lf‘;frgela ?g%%' -rchegé Otlg7 n%cct%{ﬂ»ﬁq tao ptrheessure for
passing air through the removal equipment can be made
low, thereby reducing the running cost, air containing
nitrogen oxide can be highly efficiently supplied to
the so0lid absorbent layers 95. Further, a high
absorption efficiency can be attained and a contact
area in the gravity direction for the regenerant can
be 1increased, thereby improving the regeneration
efficiency.

[0168] 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
absorption unit 94a 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
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nitrogen oxide shown in Figs. 10 and 11, since three |owRLok|d&r-cc

absorption units 94a are |am nated and 58 EPR4rLHeRGdT T 2 MATSL
CONSTRUCTI ON Co., Ltd. integrated, the installation area for the

solid absorhent; daye S5, car be yeducegdsto one third as conpared to
the case where three absorption u%ts 4da are installed in line in

t he ext dRdifoh diFec i BASHILt t heheo!f HoEbSGT bEne PayEs sng5 tlxpoupdt the
the install ati ry I i £ r :

easily. l\/brgéllg\%e%r]flggi%%glehglhleé g%eggon t éﬁg??g%gt?s%?lbraeg?elsgggrgg'stSlng
is equal to tRaCYaNt hE sl hhepr® StHilrenibderypt ¥ 8n2 Sudilisv 94amgpghly

installed inag | bBgdd-bRe €4t eNgbon: o dil e6hiedd OkiReSQldthom of the
sol i dabsorbent | ayers 95, thenit oxide renpval function is not
det eri or at edT&%d- t ha CSd 1 @ RBESEr béht s T PQUTF PRI RANRY BfhEBiet iake

removal  funghiqh fhereahg sonbhgbrangxsel ket Jermmual effect156Are
be attained as _conpared to the case where three absorption units 94a

are install edlilndiemes adtiveragad bhgilonl BRrtdeeisonl bE alheoghignt layers

absorbent | ayers Yarthedt heyimee, caknee e greacaf 1 gaghaobivdn, the
absorbent layer 95 can be reduced to one third, a pressure for

passing air Pﬁﬁoﬁ@%rﬁhéeﬁéﬁ%ﬁﬁfi EQuPpifehttRardp8 RO IBW REnERERY 2L
reduci ng theeibREnGOHanabe RARIAIVEAG 1B I 0GeNr OXicdan&88 ,ban the
highly efficiently supplied to the solid absorbent | ayers 95.

Further, a hP@ﬂ?S%‘B‘éoﬂfi‘t"i%tépﬁrciaeﬁ’dfl@a'ﬁe%é?caltt"tﬁi fdd s anEofPaRe T
area in the gegvigy dideattiartaiat be rnagenecairsancahe opcreased,

t hereby i nproving the regeneration effici enc,)éa# 0168] Furthernore,
since t &1L Eg‘difﬂ%rpro‘:\‘/?a&? WiER Tt hELiTEhr P IRAF Ecti ¥ Y c&dO%orP
part 115, thechaitoptrapanel wiithe iptakeepdenldda apednhe Rkatd omgas

panel of the out]et side 115b, air passing through each  absorptiao
Uni t 94a i s FRGUT BBFPUEP) dd@r d G)E t hEY botfom pRnBEo tRE  Che

i ntake side &% f fomatthechopndar y159f the ot toke Satde 11dZdthe tikeake

bottomof the, 264 4} AaThBA S e1th PR el OP'{ Uy 1RIPLT LY 1N,
the regenerant is 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 115b are all disposed in
parallel with the solid absorbent layers 85.

[0171] In addition, in the equipment and the wmethod for
removing nitrogen oxide according to the present
invention, ag degcribed 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 94a,
is desirably disposed on the absorption unit 94a
constituting the uppermost portion of the nitrogen
oxide absorption means 94, so that the flow path for
gas passing through the absorption unit 94a
constituting the uppermost portion has the same shape

as that of the flow path for gas passing through another
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bottom panel of the outlet side 115b fromthe bottom of

rectification part 115 to the boundary ofykheua@ut L&k @I&%@PCT@
the air then passes through the 51 FP04-010PCT-SG NI SHI MATSU

CONSTRUCTI S\L?Pgw oé{gon §0kidg élasor%g&glﬁ elayers Ppg JQ&Q?ls@isngof only

result, as passing thr the " absorption unit
har dl y d| st ukbed tarel pﬁéeg}aslbﬁgspprga tIhr dugh vilme @I g fdlssorpenehape

layers 95 f1gus sogaldl y e a%x‘&ﬁx@g%%d £Q “Eﬁeca§% ‘M‘F;%&B@F B?lt H-Pmﬂf

the rectification part 115 ott om panel nt ake
115a and t hecha@toht 6t ime bhel etPBRE@IASEhPAE i ah| Qjﬁsﬁb%dliﬁrogen

parallel wth. the sgbbgrﬁpégggemeéﬁgerﬁ 95. Further, since the

fl ow ng rate I's nmade eve the pressure reqwred to pass the gas
t hr ough[ A€ ZlenBralth@fui rﬁ\%ntie@a?fbbeﬁadenvéﬁ’sﬁ | RO VERUr ENEMY R, it

the present (aciat 0Ci s ¢ ) b
used msteadag]"% thetggr?t ?lcl)%,!?gng@la. %[%%%%gtgﬁrﬁ%rtggrﬁggﬁ@n Bxide

rectificati onPFQAEPBIOT greans| @\ﬁerm%i’a@é“u%ﬁ fane ciephyared FY dRot part

gas rectifigcabl @RRar51188 BY dhegbat bemad dihe tﬁ@cybfglecxaéfaelrzﬁf bf
115, the bottom panel of the intake side 115a and the bottom panel

of the outl eEN§ BECFEIEN QpbdpgRRerant Tugi Hot 08upplQied it ofke ¥ hpgrd

of regeneraab@r&,r@ﬁgﬁgr dNGHY e RPoANBIEL + 0 £t BB e HRGEBERANY USEHE G,
be reduced as conpared_to the case where the bottom of the

rectificatiofip&rt a1B} vl 1yt tBm %]aﬁé’lrﬁﬁl‘t’ﬁelﬁntﬂ%ﬁe9§‘|adeaxi?r_533§ri3d

the bottom panale ofohbe Muttat PYulerdish r@fahbéhlspeseﬁz ilhits 94a
parallel wth the solid absorbent, | ayers %0171] I'n addition, in

t he equi pmanFoé’r?d:%Fétﬁﬁ%%oﬁhﬁoﬁut}'%ﬁﬁ\%“ng”ﬁ} oGt QXPde t cBR ARy 94

to the presegte iRWRINiAH, na% deSehi bR den the ahoveiexaPlassbhecliich
116, having the sanme shape portion bel ow the top ﬁanel 116a as the

shape of thelpértS oR4Bel thl?ee bbEEGH$ERER D of TREDStORGge Y20 RSF
of the absorpitabd@ht Hide iandesheabtygdnspasedoon ¢he tahsofphicaml

uni t 94a Cogtslyc}tultézqgatrhee gﬁger réolsrgu %Eitr{eoc?ug yt r}:eaLP_I"r:t:'LreO ec'?ut in the
nitrogen oxide absorption means 94, nitrogen oxide can
be removed continuously and effectively.

[01273] 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 to the nitrogen oxide absorption means
94 after passing through the preprocessing means 92.
However, the airmay also be 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 Dbe
supplied individually to each absorption unit 94a via
the pipe capable of individually supplying air
contalning nitrogen oxide to each absorption unit %4a
or the like.

[0175] Fig. 12 is a view showing an example of a second
embodiment of an absorption unit £illed with particles

byusingafilling-upeqguipment accordingtothe present
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oxi de absorption means 94, so that the flow path for gasRas$if@r-sc

through the absorption unit 94a constitghkpgvARe UPRERIRSIPRLLT Oy,
has the sanme shape as that of the flow path for gas passing through

anot her 52 FROA-(LLRET- S N %E%&%ﬁ@@é%ﬁo im Lﬁfl?op ABST

absorption unit 94a. However, l'id consisting of onl
116a or a li aehh%lﬁ@tapﬁpf‘ﬁﬂéi‘éﬁtw%ﬁép@n PRGN 5D Q?’eapﬂé\ﬁﬁjbﬁ @herﬁ@fl

absor ption ufi, %ﬁenqqr@y%wage&hec&ﬁp%m%ﬁ%al ¥y Obulkhe ng the
ni trogen oxide absorption means . [0172] Further, as descrlbed in

the above ex8RFISEPaiPn éH‘s—"prPFloﬁ%lct% @ﬂ@té’(ﬁi’st‘?ﬂ?ﬁ?ﬁ’ﬂg*—%%@ unit of

hitrogen oxigdge aksd piy9B Meansg 94 feyhsiiaubhaneguaky tGaY i d¥r Bt on
t he renoval of nitrogen oxide and the regeneration o the nitrogen

oxi de renmovalRPfifrfet: HR. 208 thel ot héPenARE O T REA ™I WR i@ a2 0 and 130

enbodi ment Oéhb% Preseny i nvenikoa, op%rm@o splau{@lﬁw 9h AbSEL B IRk
units 94a are used whi 'e some of the plura absorption units

94a consti tEPFﬁk?Cih‘énmbcorto’@‘éW & el absorpt + oﬁ}llr% foggo & to form

removing nitteaesp@d degst hgar %Itgsawena»@bw@i i8R t Uh5Sc48h BEYoRe om
regenerated. Wien the renoval o ni trogen oxi de and the regeneration

of the removBPTEiRRt1dA Qfe tRESUBPRA t%lﬁéaﬁﬁtyl%arwé& Oj Anchéhe

ni trogen oxi dewahsepsbep tesnsul4c Nzt ogen gxi de sabwdekendyeding
cont i nuousl y and effectively. [0173] Furthernore, in the above

exanpl e, thelafr ok ai ntRG 3T PEFEH ki WBLS stpPl PEE o Qheach can

preprocessi ngemaars, %oaf teanassi ngst BROHBEdPethwH difying Ima&sms
91 and then suppli ed to t he nltrogﬁlﬁom de absarption neans

after passingfhrough B pré&prtte §lmedr< 93° BIRVEASG hé”%u the
may al so be suppldedibe tRerhuni dahyi ng  weans Oloancd-hen spaalu ed23

to the nitrogen oxi de  absorpti nmeans 94 after pass t hraqu
o a1 v ng- P AR b Catarrg) e Pnop At PRt 5o, a5 hi Grbgdt SRF et

may be suppfu&dﬂm@uupdpahdtyltzq eaﬁlhlLﬂ‘b:B@é.lﬁbJr@Mﬂﬂli agﬂeatue& opBRing

pi pe capable Of %g%a%gugl ‘”§5¥£”glon panel 122, and a gas flow

path part 125 communicating with the gas flowing-in

part 123 and the absorbent filling-up part 124 is formed

on the bottom porxtion 121. In addition, the

above-described one opening and the other opening are

formed on the gasgs 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 £lows gas

from one cf 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 filling-up

part 124. For example, the absorbent £illing-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 unitg 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.
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containing nitrogen oxide to each absorption unit 94a orrrbheoddpke-sa
[0175] Fig. 12 is a view show ng an exanplieHoiamEUs ecsTRUCEIIO o itd.
of an absorption unit filled with particles by using a filling-up
equi pment 1acclor dheg atkas ¢ hp tres eth 1 £53. FHPOGh OWPGn SGigNl SH MATSW now
CONSTRUCT]I Co., Ltd..inyentian. The absorption unit,shown in Fig. .
12 per se i 8Sn&AProviess Wt%ea%ab eni ﬁgl ralésﬁgi’ijeoijh&nejoth.lzgv\ds
openi ngs howewers tcanche d arymedv dyp ptittsl vE biroabser ptildn pamh e 1en 1Lz

fuo" absor pt | SRS LF €5+ 190 HRdE30. T8 aBestt F o A 139050 At 130
shown in Figint2 ihawé operelsepd 2w 4wd b nAbransigf preek ofrmined

bott om portions, 121 E:hereof sp _as.to form twg o eEr;Iiing)so 131 b¥6t Q§4a
er rpti !

two incli natllgr?sllo%a ﬁé:’rbso’tttz‘)lrlne %l&otvieo"n 31 0"t he T B HBF bt 61

unit 120 andatkie thewebcabsedptsiconi badt pk3fouli garl®l shoWscongpposite

opening 131 |y._ The.absorption unpts,12 nd_130. each can e
used, for exg%%,paagg%ﬁ a Esorgf}tclqlonolﬁn?‘{n.e ?En"?? hP?lrcSasg,Bséa paal%gi %l‘ggr}?’
panel 122 islpreviedel L7 Heavabsbepseore gnide . anttha gas fioailngength

part 123 cogpunjcatingwidh g9 ORening andhan asorpent, Jfd!Lh0g 1y
part 124 comrunicating w th another- opening are forne yJI e
partition pahgkrlRRe aadtd gms Ifd mek hpaf it hpaett He5 peoimmen s adiengawietlhs

the gas fl ow Rg-J 23 t e filling- t S
formed on }A%gg’ﬁ{o??éiﬁ?%?rbtli onﬁqgf Qﬁﬁqg%}glg% %Irll,dst%% a%%{%eggggc%%ég&s
one openi ng ad@ a hé 2dherl dpening k@b fvened igmade ghas fvowpgnimgs
part 123 and e of.he LIl hhg- r 4 f r i :
anot her abs%%gti%%u%igt r%fr{ﬂhg S nsﬁtg%gglgz)n‘}%oﬁ )oéf %ﬁ%@%pg@&@r’éékﬂglon
absor ption unhti t1203 0[.0176heTheaalbsdrpeiiopamel 1202 sHewndiisrRigedl2n
flows gas f f . t:ha, f N ROS; 4 haus f

t he ot her op%%?]ﬁgng?g 'F;ﬁ(r}qéaghggﬁvﬁfﬁg F% %af@glgé t%ealgagsag?%%sv %%’[th
part 125 andhéNd bddrdandd¢rd ngxdp cphritengah #Fud eramse tirpair

absorbent filkingr4p Bahfels 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
palir 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 124a
is disposed below the partition panel 122 and on
predetermined positions of the side panels 126b, 1272
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
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124 is provided with a support part 124a and a porous paagh-4{inetr-sc

shown) supported by the support parts 124asuamdrshi thegrottorane., ntd.
absorbents on the porous panel. The absorption units 120 and 130

shown in Figpak? arerwsaddii by Hregesobcittpo Rbe absOEphizan WALt $he
of the sanme iled up in use. 54 FPQ4- A OPCT- SG

type may be
NI SHI MATSU : lf(ﬁ%éq ce By that7t THRCaBstpYPEA Adhi ¥nifo 120
shown i Noki7e] 1PnWehle oW ebe wesehkbesd Todetalilcs Theoabsi pt2on gas
unit 120 is .,constru 1;e(g1 21}/ two_pai Lf of op%(?)site si de ga_nel s 126a
and 126b, 127§ §Hd911§3i8, PaPt ti%nt PYREN 220 TR0 OF nbPitted! DEndFS™
128a and 128bntopdwgippedetLrai 8pdcd dimatl @Rs,oideinclined panel

above- descri support part 124a, and.the above-descri bed poraus,
Danel . Too ob38a PF CHBIBRAS AE5OTaCh o0 Ut B Jol P 3 38a0dng L de

126b, 127a padelZybl haveathe sanb .si rextdhecNer fiagali d enghl tof a08es
pair of side_panels 126a_and_126b mal | than the vertical

i S r
Cength of t hGLGPHETT paFy Bt &i HETBKHBIEY §5%a Site 19752 Mlch? that the
upper ends ofotkesezlskdemanehs unli2bal 3 d2@nri2épantidgd7/hartthe side
al i gned, the_two .openings . 131 can be fornmed by.piling,up.the | ower
absor pti on Bﬁﬁejiéb.EG?‘hé’$a?%Ft iué)rp?)ﬁnél%sﬁﬁp]\%%&i s‘b‘gégd L4y and"tne
paral | el w thatihecpad tdefpshde spanalasahdcns abt 1261 1lhawt ngdderption

reduced vertjcal Ien]gtg anc()jn et ween tgg pair, of side é)gnel.s 126a arld
126b with spabéd SBRCERITABRET Thds 6 TS Fwh et relof [ gePanets
panel s 126a,1226b,and27a 7dndo f2Eheanep pkirgredds axrplt itdie upper, eaddofthe

the partitigon_panel 122 and.an _abs tion unit _of the sanme _type i
di sposed t hePaBM Lt heMock EBm poPEl ohier FREC lp8GrHTRA T ¢ YE T 130
| ocat ed adj acenmtraéspohéiupperoenide ph rtthiet pant pamenl pahelci2heThpper

two inclined . 128a angd 12 e joLn 0. as 0 Lcat
with the pa??g%gé?ﬁé%pgln%g' 12@%%@ %_lggb%%as\s/iln% F%gtﬁlee%gg%i%% to a
vertical |engtk foofwrmyaétbw patthfloelnoad the tHae tpaionofpande pa2els

'lI)'hese t wo infkégled 8‘@6?’%’#8%&%(’ tjl’ﬁ%) %rerrtjjglte ggrérjlec%%d by the swer

ott om panel : [El 8 e absor ben 9 mg-u% par 4 1S or e

by the 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 through 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 nitrogen 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, carbon fibers, carbon nanotubes,
active white clay, alumina, zeolite, silica, magnesia,
titaniaandthe like. Theaforementionedceramicballs
can be filled as fillers. Further, the tilt angle

against the horizontal direction of one inclined panel
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partition panel 122, one pair of side panels 127a and 12#h,.-anébdrhec

side panel 126b. The support part 124a igsgrspRsedoRet@WrEd® co., Ltd.
partition panel 122 and on predeterm ned positions of the side

panel s 126b, 1327%n a@fﬂgcle%ch,t@nghéh$a@rﬂ®wﬂﬁ§e|ir( o4 rehewn) YeS 40 to
nounted on the support part 124a. The porous panel is provided wth

many hol es t APofAIWRiEcH tRESASToF Béit & TaAREE €SS FPBE- Gropcrhsctilt
NI SHI MATSU CENITRUCTE Oiln@0 .ot kb @ iRPRSBinkA 2Gdid i ofp gihe @RSOLALIIN of

unit 130 has the sanme structure as that of the absorption unit 120.
[0179] In th& pPP&E &’&%%@8%?#“@0 A Est1o@ Qﬁd‘%%Ol,:Zga%nfist@@pBPitéch

into the | owparABAr Py i DA Rkt va3@ f4HM 4 DRE cePedh Yo VA & #n §RABBtween
formed by one |ncI|ned,EaneI 128a_of_ the upper absorption unit_ and

the pair of 5sPfe Pidnel §1PWaPaMtP 12747 2Nt d thegaRifs sBAf®H 426

gas fl ow ngciom i tuftaried by 4Be osiven paneh 1432a- b bhet l1omerin the
absorption upit 130 corrgﬂsgondi ng to the_side ganel 126a of the
upper absor ptPdnt FRARE 2o HhE StHEP L pafP &F sile-PBand13R 9838 fartd ‘1384-°

of tlhe | O\éver 1absqrq8,t L@ﬁ}af@{]ﬂébﬁ;w ﬁ.@ﬁgﬂl‘h@“f@n'@;@ tde Dt hgz E@i n :0fs si den
panel s 127a and 127b of the upper absqrption unit, and the
partition paﬁ&lr}ideo]f tRe® POWSTS aaggo?ﬁﬁi 8% nPE SBYE EorreBpbhbing @ & LoV

t hef par Li tion @aae&na%améf*ithe_ giaaepasabsm:@?jgm tﬁrabér\]lexbe_ntﬁw?@aﬁrs
IS urther sent t a as oW ng t art or yt e palr_o

6} de panel s TSR Bndt Lo SHOTRE oot A RS of CRhE T gt £ Sranly
absorption uhials cerr espansi nget ;a t hembothonepanad 1id9stebd hefuppering
absorption unit 120. Next, t a asses . through the ous I

o the | ower CEREYBEFOE DY Eag0tvBotncart SBCoPBAR LS DARS AFBugE % -
space fornmedHobyetde, pahenot heisetpaneha sl tananddl2db fefcd he ippareas
absorption uni_t he incline anel % 8b,, and t hen §xha ste %\r/ﬁ]oongn

nd .
the other op& iﬁg‘elg O¥ BFS0T S ThB* abR8r b P TRt L A EnT< £30'S
in Fig. 12 akhe 1okeadabistdyphécabsnthens s bathenetdeadlisor pthenefore,

U3 120 2S00 g uaad Lot Lo RGP SRRLD, 99 ST S 20
preferably have the above-described tilt angle. In
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
egquipment for removing nitrogen oxide contained in gas,
and particularly to a method capable of effectively
removing nitrogen oxide contained in air and a nitrogen
oxide removal equipment capable of being used suitably

in the execution of the above removal method.
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and 130 can be filled with absorbents having a predeterm ned
particle dianeter nade of coconut husk active charcoal, active
charcoal made of pitch, active charcoal nade of PAN, carbon fibers,
carbon nanotubes, active white clay, alum na, zeolite, silica,
magnesia, titania and the |like. The @®dF&%enti oned ceramc balls
can be filled as fillers. Further, the tilt angle against the

hori zont gl, .di rection of ane inclined panel 56 FP04-Q OPCT- SG

NI SH MATSE! CERETRRSTORCAS, *ERGY =4 At Ll Hoe ™t b PREL BAS T ERd iy o7 e
part cancbatélined i60gdegr eemprpiaherably 45 degrees. As for the tilt
angl e of the other, J i ratlio. o [an

the partition %gﬁeﬁf%ézﬂ %%g‘dfgﬁ%? %%%g%n %%%g]saéé%rllé]e? ﬁ’ét%er iagj%lto%%gon
directi oRE ACFahgEOHERgeRhtredrRn miride icontpameld ir2sahd Jae by gassing

panel 126B:ceast ithtbuas bheahsosberk-phinkl hAg=wRa part 124 in the
hori zontal .dirfection can be in the range of 1°: 1 to 1 : 10,
pr ef er abBF1n 2PRETPAAGE HFR1F COPPEdSinIS. |n order to reduce a | oss

oL a Eres;ure ﬁﬁqubseﬂbéﬁtrbamri@egparanﬂufwwﬁ?d@%1@@31pﬂﬁﬁuﬁhﬁomghl of
t he absor, t _layers. even t he bottam t he ahsorpti.on unit :
pr of or abPy” CPERS PSR Epe® S ChOTHOGtT. BirvE PREDEAT Gy B Ay Ubber portion
const r ucédabyothéetwoifiacl anédppeaviefisd 1286h aall d 280.1d Hdwevdrentwieyers
the bottem.hasna guyved surface, the areas of the flow paths for gas
flowng into and exhaust from the |ower absorption unit 130 becone
smal | . Ther ef ofe, P1¥R21 abBveflestPY P ite i it hedPIHIRS s PEIGY aRdaced

128b  pr eketabby 1haveanidhe a@jevendascr abed tdihganghevilded addith on, gas
in the gas EL Wi_n .g@th r% t he %o mation in the ahqve-d scrL%Fd 1id
ange MARESTIISESATH BRGF TRt APRTAGY RISLITT IR L FOtTTT At igr o SOt
ef fect okbgasbepssdipygrishereidhr ough. Field of the Invention [0181]
The present inggg&igﬂagebgh cgaggigggqu and an equi pnent for

S,

removi ng nitrogen oxide contained in g and particularly to a
met hod capabl e2Bf 1BEREEt FREPy SUréAB®ing ni trogen oxi de contai ned in

air and a nitrggefutlet side surface disposed opposite to said intake side
surface and provided with said upper portion of said outlet side
and a lower porticon of an outlet side;

said storage part boundary wall disposed between said intake
gide surface and said outlet side surface;

salid bottom panel of said storage part disposed horizontally
from a lower end of said boundary wall of said storage part to said
upper portion of said ocutlet side;

a bottom of said rectification part disposed below a boundary
of an outlet side, i.e., a boundary between said upper portion of
said outlet side and said lower portion of said outlet side;

a bottom panel of an intake side extending from said 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 said bottom of said rectification part,

wherein a ratio of A : B ig in a range of 1 : 1 to 1 : 10,
where A represents a distance from a boundary defined by said bottom
of saild rectification part and said bottom panel extending to said
outlet side to said bottom panel of said storage part while B
represents a distance from said boundary to said cutlet side surface,

said boundary being placed near to said intake side surface while
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oxi de renoval equi pnent capabl e of being used suitably in the
execution of the above renoval nethod. 57 CLAIMS [1] A nitrogen

oxi de rennvay bSHEbﬂr@ﬂ‘Eaﬁarré%‘léﬁ’i@%%%? gg%ne;%ﬁi&m%% % Wl[a%%alnigned

gas, conprisin a n.trogen o I on neans vi de .

absor pti 6P S&ﬁ%t begrdasovd by af ﬁﬁé@eﬁtﬁﬁﬁﬂe RINE afﬁe@qtﬁlesfaual‘ga@%y at
passi ng said igasdraugh a solid absorbent |ayers, said absorption

unit conprising: an absorbent storage part surrounded by a boundary

wal | of a storage part, a bottom panel of a storage part, and an

upper por[tﬁ]orﬁ'ha)fm‘atrn:cugmhe¢>x$<ﬂdereaodan)r eyudpdentt hcgardiseal itd claim 1,
absor bent ] %;é therein; and a plurality of lowprofile unit bodies
bei ng pl ace vertically and adj acently and being provided wth a gas
rectifi catdich ipamtcef grideesuirfpicng igaprpuasdeagwi bk oughusped portiipn of an

absor bent; haperss aeaithedal d izt RAAY; SO i8] NGputdikiidy ake side
surface; an outlet, side surface di sposed,op 05|te to said intake side

surface and pr&¢ided N CR 84 824PfpErchofironiol Bt but{EtPeie Padmy 2

a | over padridenryofommrpuldtelikesidaie sai & St of agarpRity heneadny sld upper
di sposed between alglt i.nt ag eS| d sur%ace ;d seai d ogtl et fi de. . . K
surf ace; 54i &Qﬁqofjtof% 'pLgneTl BFe AT T8t & Cf)l PYedi BBB5&8n3F i Tokt drttpre
froma I(meie,emhdof sai d boundary wall of said storage part to said

upper portion %faljﬁai%tg%%nl gﬁaaﬁéf’e £a A9kt Oy Sal sl e%&:\:fehgét 'fg%m said

part di sposed ow a % an outlet side, 1.

bet ween SAEATFYerpsrifoRnbrke saide dir IS@tldsPG*étQﬁdogaﬁ;@l@d%@é?’tlflcatlon
portion @fargaid outlet side; a bottom panel of an intake side

extending fromsaid intake side surface to said bottom of said
rectification part; and a bottom panel of said outlet side extending
from sai d3jourdaryi tofgeai ok b | Ee,meirde Equskpindnboat:cmn:dhngaitd) claim 2,

to L : 19nepadreeale pitibasd Sl Pefindtinntiin RelhopRat i gy
sai d bot tlemingftiss d pleetarh@apﬁoﬁtbmmtmm ugdite bota @ﬁr‘paﬁell direction;
extending to sghdqg QHEkebod) des Al L P OM BaREl r8br 52l daBi8ha8ert by
part WhHé%J% bottom of 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 lower-stage unit to be said gas
rectification part of another absorption unit disposed below when
gsaid absorption units are laminated;
a gas intake to said rectification part for a lower-stage unit
ig 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 cutlet side.

[4] The nitrogen oxide removal equipment according to any one of
claims 1, wherein an angle 6 between said bottom panel of said intake
side and said upper portion of said intake side is in a range of
50 to 180 degrees.

[5] The nitrogen oxide removal equipment claims 1, wherein

said bottom of said rectification part is adjacent to said boundary

wall of said storage part in a plane.
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represents a di stance from said boundary to said outlet side surface,
sai d boundary being placed near to said intake side surface while 58
said bottomof said rectification part extending so as to be aligned

to said boundary wall of said storage part of another unit body at

sai d intaléd FheenitpPIqno#ide geEPvedi dauipnenhl o qlipment ; ackerel mghen

to clai mghig WagJRirptSaird h.leltﬁlse alrée suhiAGeelS PEQYAAOLWIR AE said
upper portion of an input side and a |ower portlon of an i nput side

sai d bot t%ﬁtdfflﬁt&%%rﬁ E'*éFPSHeBaEF‘POY% W SPESIFEEOWED BBURREY end
of an i ntcﬂ’:keaﬁtidlecaund&ry wa bowilany dbet veene Sai ok Wipebidpabioppt Dén unit
said |nt%h% Qg_%pld | ower portion of said intake side; and

sai d botton1pan “35i d intake side extends from said boundary of
said intake side to said bottomof said rectification part. [3] The

nitrogen ©xi g¢dr %E‘E‘f%'ge?lqBkﬁ@%”&e%@&idégglbﬂeﬁl:abﬁ‘ glalﬂ’l@e:[ eihSAh in

nitrogen oxi de absorption means is forne inte y [ ami nating a
pIuraI|tfaﬁezﬂﬁ%ﬁp%l6ﬁm8ﬁﬁﬁsﬁq¥9§¥ﬂQTQQxﬁa%ﬁr§€ F@na §QrQenhi tLaysdy 18

i's separ aleafiloyaceai, d d q@géﬂ@ﬁﬂ&@@ﬂy bdéarﬁa’ill(b tzﬂtd@raeszaf tﬁﬁlsﬁl.lp 1y a
rectification part,.said. nel a i.nt ake s Eﬁ

bot t om parél® “c?r%a% §e gt Pl F&’@ %% Eg’sa’é’é’tﬁﬁnt‘ﬁe%“? et ?Ea{Hto‘??gen
part forQxﬂdmmab&unhydlnntsaxﬁtﬂpkmﬁ(hhﬁﬂrbanﬂnldy&nnmsnrqmuﬂedﬁby said

anot her qgigg unH; é#%{ Wﬂﬁf tdeEéH“th 1
are Ianlnate a gas i nt ake to S rect catlon part %i mova

| ower - sté@@QE%qn is provided on said | ower portion of said |ntake
si de; and a gas outlet fromsaid rectification part for a |ower-stage

unit ovjided,on said | o rtlon of said outlet, side. The
't ogen EBIF HBSTRHEHRP SR G HHo HETRUEdT RRGPROREASE GHE I T| hekedn Said
wherein absmlgieeltc bebmge geint bahtiomeianebanf it fiddatkieon spdetarthve
sai d upp idintake side is in a range of 90 to 180

degr ees. |gi%#he%ﬁniro§§n oxi de renoval equipnent clains 1, wherein
said bottomof said rectification part is adjacent to said boundary

wal | of s@jid Slorage-padt bﬂ@laepkaﬂsva@e&mpmﬁtnahe%%angxIt@e claim 8,
renoval equi pnment of clainms 1, wherein
wherein said regenerant supply means is capable of individually

supplying said regenerant to each of said absorption units.

[10] The nitrogen oxide removal ecguipment according to claim 8,
wherein saild regenerant contains a sulfur-containing compound
selected from the group consisting of Ilithium 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.

[11] A nitrogen oxide removal equipment for removing nitrogen oxide
contained in gas comprising:

absorption units provided with said plurality of low-profile
solid absorbent layers constituting a nitrogen oxide absorption

means; and
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said absorption units are |am nated, said bottom of said
rectification part disposed above is overlapped with an upper end of

sai d boundaryw?M4ﬁé) 8£g§§EgE§QS énéﬁf8§'%4§§¥yﬁ¢ioo?f lgas E? a

di sposed bel o rogen oxi de renobva
wher ei n ilArJeasacehatide odnwwdld flognctirefidfe saildcsebiseriiesdr Beyers each

| ayer i spr@%%a%ﬁtﬁdmlae b@gﬁl@%r?ﬂ‘tsa%‘ap%é’ofﬁéﬂén i 0¥hdadid O bodies
Suppl Yy a regenerant. to said nitr en oxid SOor ptl on neans so that

ni t r ogenPedRPdE 13686 HEH tiraddivd PAI3688EBERt | ayer is removed by
sai d regenerawherthereby regeneratlng said deteriorated renoval

function. [8] The.ni Ergggn oxi % rengval equi pnment of clains 1,
wherein said ﬁgsgrﬁeﬁ ngaﬁg Bg}ﬁ 4Ad said gas rectlflcatlon part
have water-tight Assske[ 8l.d&heuniferegen oxi de renoval equi pnent

according to clai &&?t‘ﬁl%[ee'sﬂriéb@ af S‘Qé&'l}épl;g}b%!é/ t%EQﬁJS_ :.Snta.kde side

capabl e of i ndividual suppl yi.ng sal regen nt to eac
absorpti §Hr§ﬁpﬁsanflmom=@e Wiy en BRPEE PR odqERrpRePEt hek dtidingnd

to cl ai g8 owehke @kﬁl%@l@erQE@@&q&E @Q@halns a sulfur-contalnlng
conpound selecteg fromthe EBBHgnSISt Qf lithiumsulfit

sodi um sul fit 82 Pt BREFImP: BaY Yt SUPPeSE Hﬁﬁﬂ%@?u‘f‘ﬁld intake
sulfite, 51dﬁosu$ﬁbtetandcappérosmﬂbtte;dbiEhmﬂanbhlosulfate sodi um

thiosulfate, %%ﬁ%&@%@?‘%ﬁ#‘f oft Said %]t%klé? Eé% Lﬁls;(g?cﬁdseed @1%%‘1%%&1‘&%13/

t hi osul f at e, er eof . OgEén 0O e renov
equi prren@frpﬁlrar]émﬁﬁf RGN P E r PRyt houndaric vat i @%dﬁaﬂrﬂ gé@r@g@ppagtrrg? said

absor pti gpodRi berRiew ded swikh os@idtPlytali ty of lowprofile solid
absor bent Fayers constltutlég a nitrogen oxi de absorption _neans; and

60 a gas rect i FiRGH TR SHERRLY B LSRG BRFH GPRE B ool gige Horagary

si de of sdi&h loariprotibe, sold d abisoudhenty |b@)t&fe$nea:ﬁhlp1:m’10pbd‘&dow dhsaid
uni t bodle%l g sabd ab orp b%%runbEt sald un|t bod% belng pl aced
vertlcaIPy an §&J§c3n wherefn said unle 808y conpr|5|hg an

i nt ake side suaﬂm:tetoram:amﬂ ef sHide isgpkacelde sposedlioppbsimesapd daitdke

LL‘E f“éte :Ilsggeaﬁﬂ%%% ard pravided oW L 231UPReL LR LR A paditd and
a bottompanel of said outlet side extending £rom said boundary

of said outlet side to said bottom of said rectification part,

wherein a ratio of A : B is in a range of 1 : 1 to 1 : 10, where
A represents a distance from a boundary defined by said bottom of
sald rectification part and said bottom panel extending to said
outlet side to said bottom panel of said storage part while B
represents a distance from said boundary to said outlet side surface,
gsald boundary being positioned near to said intake side surface
while said bottom of said rectification part extending so as to be
aligned to said boundary wall of sald storage part of another unit

body at said intake side.

[12] A nitrogen oxide removal method for removing nitrogen oxide
contained in gas, comprising:

a removal step of removing nitrogen oxide contained in said
gas by supplying said gas to a nitrogen oxide absorption means

containing a low-profile solid absorbents for adsorbing and
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a lower portion of an outlet side; said storage part boundary wal l
di sposed between said intake side surface and said outlet side

surf acer caald ot Lo panel of.ceald storgoeqpart, dloposed hotl ZoMA | ¥or

froma | ower oun ary wa ard s orag
upper pOEEﬂ@ﬁft@We§HI cuppleingi geida deot t bin of éaraeiereceaf |so@ite| ocprE sald

part di 5@9§egrg%|1@‘é/ @oP&PQQ@B%beﬂEsQﬂéﬁgééﬁ :Lﬁ'aQIeunit Hody, @ap@ﬂﬂgﬂ'&ﬁen

bet ween an upper portion of said outlet side and a [ower portion of
sai d out P&t @]@Foﬁp%@?d“rﬁaﬁ%é’lo“@ff@&ﬁ @rﬁlé%é@]s%tdéoéxﬁéh‘alqﬁlq PeRies .

sai d intgked shde sudfiagcepkansaipdakettt oareficaald neet ktijeakthenypart;
and a botton1pa g of said outlet side extending fromsaid boundary

of said outlet®8fde to said bottomof said rectification part,

wherein a ratia ahgknﬁﬁadrgﬂrﬁzﬁpangerageheratumgJsaldonlmhegen Axide

repr esont sngdiot ances b B ealeuRdaryodeldned tbesaidhot hom ol atid i

rectification part and sald bottom pa exten o sai outl'e
side to §§F6r@@?ﬁ§ﬁﬁpaﬁblS%#dsﬁﬁmogﬁéré@éppaﬁu’wn¢m%VEn9rébF§§§ﬁﬂsoﬁlde

di st anceabheemnsal th bayadas i d aredirtheitl 19§ a%é@eﬁé’fiﬁ@%ont&@;‘nq a basic
boundary bein osi.tioned near to said intake side surface ?

sai d bot Ponfof S8R PeELPFFéR R on part extending so as to be allgned
to said bhemdany wall of said storage part of another unit body at

sai d intake S'ggld[%ﬁltABBE%r8gﬁBr9éig renoval met hod for renoving
i'ne

ni trogen oxide” "Conta as, conp 'sing: a renoval step of
removi ng nitroganiokhle @@dﬁaﬁngdapﬁ,sald gas by supplying said gas

to a nitrogen Qﬁ'&?cf@é%rﬁé %Qr‘%%%'&sd:.&ﬁ@é@a’Bﬁtﬂ:&ﬂé"ﬁ*&é&i&'ﬁq@;{?&é dide

absorbents for adsorbing a renoving nitrogen oxide via a gas
rectifi cEHFEACReBRS Hlﬁ?"l‘%%cﬁ é@iﬁh/épqula%IRRW%lcdf ééédt%u"alet side and
| ar ge- ar galsivéde gbrsabd offownpraftillee saked absorbents disposed in an

unit body, said_nitrogen oxide abs tio ans co a _ ..
plurality of SEPMOTTT HEHPEL" PORPE bR 12 DA e Ba hgCpraeadaid incake
verticalbﬁdanduaﬁpaeeanﬁysaaddou&le&gendeasnmﬁasEep of regenerating
said nitrogen |, Jupet i f |

Qéﬂ_ga% gj%n&:}[ g?l%ér)iz}% %&oﬁ% %5: O@Pé\})?é%cg?lorlzontally

absor ption means in-sa
removi ng fﬁpfﬂrég]ecrwetﬁ(ﬁ@él Oﬁb%fm%é%ﬂmd@éd Haddl ¢H %%ﬁﬁ%ﬁgebyaﬁt Yo saia

regener agppeenbaik-Ring 8rbasie cRtidtr @ddei;ng substance,

a bottom of said rectification part disposed below a boundary
of an outlet side, i.e., a boundary between said upper portion of
said outlet sgide and said lower portion of said outlet side;

a bottom panel of an intake side extending from said intake
gide surface to said bottom of said rectification part; and

a bottom panel of said outlet side extending from said boundary
of gaid outlet side to said bottom of said rectification part,

wherein a ratio of A : B is ina range of 1 : 1 to 1 : 10,
where A represents a distance from a boundary defined by said bottom
of said rectification part and said bottom panel extending to said
outlet side to said bottom panel of said storage part while B
represents a distance from said boundary to said outlet side surface,
said boundary being positioned near to said intake side surface
while said bottom of said rectification part extending so as to be
aligned to said boundary wall of said storage part of another unit

body at said intake side.
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wherein 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 an upper portion of said outlet side and a |ower

portion 3n ﬁ}t | et side; said stora% part boundary wal |l disposed
bt veen o QKRIEEPER™ s fFfHEe TATPVEN 'A%t 2T f hRe CLadMd 12,
bot t om pamelprdfsismi:d storage part disposed horizontally froma | ower

end of said boyn of_said-stora art 19 s p ortiagn
of said outlet as?%t% V@b t%tr% Ofsaé%ter"%%%lg i €& ‘lgoner;%)l?'rflT ?EBS@&S“ %y 2
bel ow a BoFrIGGeR opfidgnsenebut wieksin when delbeuncary ivot wéepn sdimtmoval

upper porgiRR i sk Md £linsidey @%@e%@':.@geé’%\gé . % Hc?g??g@ﬁe?étgon step

outl et side; a bottom panel of an I ntake si om sal
intake Sid&*$G&Ce to said bottomof said rectification part; and a
bott om panel of said outlet side extending fromsaid boundary of

said outl t Si to, said bottom of said rectlfl ation part,
S atro died e |1 FROgeRofath reROvE Y o e GeP G Feprdednt 43
a di stan@meh:reaum a boundary defined by said bottom of sai d

rectification patfy %@ghégE%FQOH%O@ﬂ%yH¥a§§§?ﬂg: t%@%ﬁ(ﬁlt é%%.Odee

side to said bottom sali d storage part whi repres

di st ance s@HPSdicd b@‘&%ﬁﬁm?ﬂto aydl deondasmesisgd stpflic€or saFdring said
boundary egje@Resi ti oned near to said intake side surface while

said bottomof said rectification part extending so as to be aligned
to said boundary wall of said storage part of another unit body at
said intdke]lsime ®H2tfdI¢n Theidet regewadXinte Helnyvedot®igpdtaceaadmng.4,
to claim 12, p %qg%rlsi ng: a detection step of detecting said renoval
functi oncb nitrogen oxi de sensor, wherein when deterioration of
said rerr@valrepffgﬁetsﬁ@ngl stept Bot ddiini reaind taesst pumdet epntgangd in said

regener ajg;@n §h%9 h§t§6§€ﬂteélokié& Thei i trogen o4 08 f RIOVAinitrogen
met hod acécording to claim 13, wherein said regenerant is circul ated

bet ween &&itefOrft Q’é’nd&ﬂ%ogﬁﬁs@eﬁﬁo@ﬁ%w pment and a regenerant
tank for storing said regenerant.

[16] The nitrogen oxide removal method according to claim 14,
wherein said gas is air collected 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.

[17] The nitrogen oxide removal method according to claim 16,
wherein said basic substance is alkali metal hydroxide or alkali
earth metal hydroxide, and said reducing substance is a
sulfur-containing compound selected from the group consisting of
sodium sulfite, potassium sulfite, calcium sulfite, magnesium
sulfite, iron sulfite, copper sulfite, lithium thiosulfate, sodium
thiosulfate, potassium thiosulfate, calciumthiosulfate, magnesium
thiosulfate, and a mixture thereof.

[18] The nitrogen oxide removal method according to claim 18,

wherein when said regenerant contains a reducing substance, said

removal function is regenerated in a nitrogen atmosphere.
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[ 15] The nitrogen oxi de renpval method according to claim 14,
conprising: a preprocessing step for turning nitrogen oxide contained
in said gas into nitrogen dioxide, dinitrogen trioxide, dinitrogen

tetroxi de_ar dinitrogen pentoxide. The ni t rogen oxi de renoval
met hod ai&gr] o ﬁ&?&g%na?%‘gﬁ re%vér]eﬁﬁ 4BrEng ey g’eB}PF’ 198 PEERIET AX4de

tunnel otocatedaed ancgaallabmpuﬂ@&mgath a shelter of a road, a

par ki ng area, near, a bus ston [17] The n trog
oxi de renoval fe géogbco lé%t%?% R %ré?% s§| chitrogen

substanc@XﬁﬁeabbatalﬁemailhyﬁpmmﬁdéeoEOQHQaEbsoeaemmsnéta1a@waﬁbxmgeﬁnd
and sai d LedUeHRY 1T ¥RSLRNC & diSeA S ofslé'a qaNLA RHiNg %%ragpugglae h§¢heden

fromthe group Consisting of sodiumsulfite, potassiumsulf
cal ci um %llfiﬁt@S%@%@M?ﬁa%|C1Oi@é”ls|lpana§fe}|t¥liaﬂeltzté>§p’ém§m@%%f said

l'i t hi um Uhieswbliake, LeadigUm] alckidoskhfatal 1potass eumat:amaw f at e,

calciumthiosulfate, t hi osul fate, eof
P38 The mi rope e St o BeRBh 0t Gralh Py GRS 1yt Sia gas
wher ei n when 3arderegenecsdde cdntsaiids law-epdodilg sovistambeorbands ;

renmoval funCt'ngﬁiva equﬁﬁﬁgﬁi} e%ng'fé?g%ﬂmﬁ{gpﬁ?@?&gengécﬂﬁgkeﬁoval

n|trogen oxi de or renoving nitrogen
cont ai nedUnFtdes, of oppid §13ﬁ?gf0§éﬁrh|oﬁxr1§§eﬁbé?rﬂ'élaﬁsf6¢®@$o#ﬁ ey iogated,

adsor bi ngupbli KeGeNa g <ie Lol @d@ﬂt&gnh@lg @r&tél@ c¥okbduabagrheisad to

adsorbi ng and .renovi ng nitrogen oxi.d ose in gn unit body, .said
ni t r ogen 34K &étﬁﬁgﬁr"p% OLRSIHE & a PRSEE yag L‘ﬁ‘ﬁﬁerlomted
bodi es, samdvainfindotbes sbﬁé@@q@i:a’ced bqgerérh@\aimg rdnd-cagimceidiée whsarbed

gas rectl f| %atl on 'Ieﬁnébﬁ%rrb%%lt c}bl )ids%g e%ie%%n%al gm%as to a

| ar ge- aréa Si sai 5Td a sor nt's; a regenerant
suppl y neans faaldmhemtabndVrGg@nr@ﬁnde removal function of said

ni trogen OX|deaﬁbgﬂggkéoglggagarfgcgeter|orated supplying a
regener ant contalnlqﬁ%a basi ¢ or_ reducing substance to said nitrogen

oxi de absor pti 8R Pelhet Sits @uﬁf%ieddﬂ%ﬁ"é??%r%w1?%&6\/5?‘”%&&?@% side

isr egen@ﬁ@ﬁfa@ebanae@wme@mr@ga@l @ppég phsideds saigabdesetighide and
absor bent s. by sai gpnerant unit body conprising: an

i nt ake SFué°§ﬁF}Q@§t1 o Sétﬁ@to¥Fg§ SEFP§Ce di sposed opposite to said

i nt ake side sald storage part boundary wall disposed between said intake
glde surface and saild outlet side surface;

said bottom panel of said storage part disposed horizontally
from a lower end of said boundary wall of said storage part to said
upper portion of said outlet side;

a bottom of said rectification part disposed below a boundazry
of an outlet side, i.e., a boundary between said upper portion of
gsaid outlet gide and said lower portion of said cutlet side;

a bottom panel of an intake side extending from said intake
gide surface to said bottom of said rectification part; and

a bottompanel of said outlet side extending from said boundary
of said outlet side to said bottom of said rectification part,

wherein a ratio of A : B is in a range of 1 : 1 to 1 : 10,
where A represents a distance from a boundary defined by said bottom
of said rectification part and said bottom panel extending to said

outlet gide to said bottom panel of said storage part while B
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surface and provided with an upper portion of said outlet side and a
| ower portion of an outlet side; said storage part boundary wall

di sposed 384 &4l Jit f§bﬂ§sa§&f HaGRaan t%abglﬁlg le 55486 suﬁface,

surf ace; bot t om pane sal ori zonta

storage part aércgose B/
froma |cﬁﬁelrd mr@@@auhfmmqud dgreagaite steeragarpdie sivisaurface
uppter dporV\tHlQ{jé a&llaabst@@ﬁllcgﬁ @1@@@&@&%@&@5 %@i—tﬂ é:@&éﬂciirgg?ltslooas to be
par i spased bel ow a, haunda utlet side, i.e., a_boun
Dot ween S @ Tisop6P Bokti st S gl 5258 ShotHRE BREF Poverochet unic
portion dodyaiat eutildetirgiades saidsatt om panel of an intake side
extending fromsaid intake side surface to said bottomof said
rectification part; and a bottom panel of said outlet side extending
from sai d28dufddrer pitebasai ¢xsdel senmsige equipngnborceprdingate claim 19,
rectificaldtiRardy. wherein a ratio of A: Bis in arange of 1: 1
to 1 : 10, where represents a distance from a boundary defined by
said bottom of BhFHC %Et?ﬁ%%ﬁﬁ&%oﬁaﬁ?réﬁf%‘dﬁl&%éﬁﬂ&ﬁ%‘aﬂwl function,

ext endi ngvHe@eS @i dhe@ubhea ﬁid@og@n&mm&@e&m@ma@ebc@% ﬁatﬁlogtaﬁr@gme of
part while_ B

rg r.es ntsnad ncefr ai.d bau dar osgidt. 0i
outlet sit& SuFFSE 15 gnGsting §7°’Be‘i"%3“§§‘sﬁ|§ﬁ‘é slipved Eapgrion is
i nt ake sm@@@mﬁaa;@ei V\/m I e said bottom of said recti f| catl on part
extending so as to be aligned to said boundary wall of said storage
part of another unit body at said intake side. LZO The nitrogen

oxi de rentdl TEGuRprERGSAC O8idengeTavel afFiDMNenEoRpEPERRRY Bo claims 19

nit rogen X i2ae lg‘le detecting said renoval function, wherein
when said nltro en oxi de se sor_detects nl%ro en oxide of a
pr edet er A FEFEGTERT rattor B HiGHe & AN RS

regener atsad.d [ﬂégheﬁéaezantt r:csgenapabﬁie rc&?mbahngqmnmmrﬂtatmﬂ:obdtwgeho said
claims 19 CQIRY;
regener ant gt%gf%’élltn sal}édsérr{elgesr?glr%n i's capé:%?* ofa%[) ds’Ert1pg Cl rcesqr%'tqméant

bet ween said regenerant tank and said nitrogen oxi de absorption

equi prentr53[ 32k Eﬁ%r&'g‘eho%‘c&dﬁéx'rgﬁo{rgmbééhlﬁﬂéh{?”E@&o@&ﬁﬁédtcﬂgcié’lm 21,
claim?2l1l, conprising: a preprocessi ng means for turni ng nitrogen

oxi de coftIRTEFING: said gas into nitrogen dioxide, dinitrogen
trioxide, dinitregeprocessing means for turning nitrogen oxide contained

in said gas into nitregen dioxide, dinitrogen trioxide, dinitrogen
tetroxide or dinitrogen pentoxide, wherein said gas after passing
through said preprocessing means is supplied to said nitrogen oxide

absorption eguipment.

[23] 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-profile
solid absorbent layers via a rectification means for introducing
gsaid gas into a large-area side of said low-profile solid absorbent
layers, s=aid absorption units are provided with a plurality of
space-saving-type nitrogen oxide absorption means laminated and
integrated in a direction intersecting an extension direction of

said solid absorbent layers.
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tetroxide or dinitrogen pentoxide, wherein said gas after passing

t hrough said preprocessing nmeans is supplied to said nitrogen oxide
absorption equi pnment. [23] The nitrogen oxide renoval equiprent for
removing nitrogen oxide contained in gas, conprising: a plurality of
absor pti dR4ni nétrogrsy PHg deairgmAvE og@hlpmnaea@@w@imdw e Jeing 23,

gas by pmmzﬁ@a@w@% tsa&auabsbewtﬂbﬁf hh@tssspgl SraPseLhepich &y ¥chtrol
via arectific |0n means fOI’ i ntrod uci n sal gasmtoalarge ar ea

side of I3RS JWprenitre lddmidd aaS%B’P’BE‘Ht gaFay%Fs ajs%%a%ld%%?%]ﬁ%ﬁhmugh
units ar@amdnddkﬂﬁ\anémﬁbqﬂunkﬁydns(ﬁ space-savi ng-type nitrogen

oxi de absorption neans |am nated and integrated in a direction
|ntersect|n an extension direction of said solid absorbent |ayers.

65 [24] TR IniTheogétrogiete oxeney akmeyel peeniraetbra¢ngrdong| o egim 24,
wher ei n QOf;isai.d absorption units is provided with a control

means for controlling a flowi ng rate of said gas passing through ,
said solid absé‘f’b%%?n?%?’& §uF{Eg-5ﬂ MRS A oA Gk BECT R ction of said

equi pﬁentscﬂ(‘i@éﬂ‘sﬁgbéﬁt(la@féﬁ 24, detﬁeswwaa-ldtrg sapp@g@ﬂgrﬁgerﬁm{ww said
neans for function of sa sol 1 d absor bent

fovori or i Shiors MR Baoinc ab i clhire i St g Bt oa XS hrbga in
nean, wheesgich snﬂudogbaonbede abger besl riemoveal byseau,d a@gﬂn@emu djmreby

3, Lemoves dun Al fegenel Ao RSLA JAARAS GG 331

det eri or at ennva unction nitrogen oxi de remova
equi pment according to claim27, wherein said regenerant supply

means i s eaRakhe elflth_ﬂaglew duably resupRl YbgG: sALHLT £E858ARAY £O €BLH 27,

of said absorption u |t 27 The nltro en oxjde re aI ui

accor di ng & i S RPPRLY i RP g’rncfh‘f’réq‘?glly
ni t rogen smp}_cdgzlwtsmmdcegeneafarct gas dadto ot tsrangbrahchabgtdmn units.
dinitrogen trioxide, dinitrogen tetroxide or dinitrogen pentoxide.

[ 28] The nitrogen oxi de renoval equipnment according to any one of

cl ai ms 2592Ah&he nisxiogernegendeaenpyas sdiipmnerbnafarAglg ohPpothmim 25,
sel ect ed dgQyPitNigProup consisting of lithiumsulfite, sodium

sulfite, potassiumsulfite, calciumsulfite, magnesiumsulfjte, iron

sulfite, coppef §ﬁFPFP€ESFFPﬁ|UﬁﬁFﬁ|5§EIF%%%lngdﬂ}ﬁﬁ?g?%|%§%@?eﬁ??talned
pot assi unid Baoswds dinto fiatebygantdt esidd atenimReERS Ufioxide, dinitrogen

tetroxide or dinitrogen pentoxide.

[28] The nitrogen oxide removal equipment according to any one of
claims 25, wherein said regenerant is a sulfur-containing compound
selected from the group congisting of 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.

[29] A nitrogen oxide removal equipment for removing nitrogen oxide
contained in gas, comprising:

a humidifying means for humidifying said gas; and
a nitrogen oxide absorption means for removing said nitrogen oxide
contained in said gas by passing said gas through low-profile solid
absorbent layers via a rectification means for introducing said gas

into a large-area side of gaid low-profile solid absorbent layers

66



thiosulfate, and a m xture thereof. [29] A nitrogen oxide renova
equi pnent for renobving nitrogen oxide contained in gas, conprising:

a hum di 134 's{j!%s%%a% foL db&é{?ngsﬁﬁﬁdn9@§o g§d0§1ﬁ| L a%%%p%'o%em ans
absor ptl on ans for renovi ng saf d nrtrogen Og cont al ne I N Sa (?
gas by p&esipvg sdaigdagaburat oty @@-‘Lpir@mtév%cbiw, sgiisorbent be@ies deing

via a re¢hisfdeeatian imRans, f0lq iddyRdaRg s@id gas into a large-area
side of said lownprofile solid absqrbent | ayers 66 di sposed in an

unit body, sai ﬁaﬁfjt MEGEN PELYdECHREIFBTEon means  conprising a
plurality of sandlwﬂakeb@dldes,smlad:eum t bodi es being placed
I Si nt.ake

vertically and_adj a I ynit bo conpri sing;._ .

si de surféce %ﬁgf%% Qljf é‘ﬁ&%ace &F%B%Egg"%%%%s"r‘? é:(fga%gl Jdmf%}f%lgelde
si de sursmrf@c@ndnprpw*dedew with@muppeerpoet tbon off saild outlet sidke and
and a | owar, Ror tj9n iof, %Eﬂlo%tl%td%ud%a' d storage part boundary

wal | di sposed between sai d intake surface and said outlet side
surface; said BeifortrPaner RFT sy spsyagel paliSRASKsbBegvRER %@h@%ﬂt@ke

froma | euele erg rafcesaind Reundaiyt 16l Isitfe sRirdaslc0r age part to said
upper portion o i ottom of said rectlf

f idoutlet side; a. ati.on
D P oposed Betiapst Sot 8 o2 Uam el psaid et A Pt a L Ly
bet ween daicth appewepertd off shidsasuhdaty etaldl dé sl saictralgmpart to said

ti | et tQ | of i ntak id
portion gltpﬁ St el ?k%% éRﬁtl Qmpapel of an intake side

extendin sai d | nt surface t'‘o said bottom of said
rectification 9&@@tt@n@fa8%ﬂtrcﬁﬁtpﬂaﬁﬂaatoﬁorsaaatcﬂm*rmsgfﬂ &e 1oyt 2iivnglary

from sai ¢ hgundatYer0figal di oait | &f b'i:hﬁ'ﬁiatx@/ %@'t@lre'éﬁt Eaﬂaoupﬁ@tq_oortlon of
rectificatiaon rt erelnaratloo ; |S|naran%&éﬁ

to 1 : 163igh&udlek ﬁéﬁ%?&rﬂ sgad“ddllé%wzfﬁcé’qrrtdﬂr’a%m tn@c}dﬁy
sai d bottom of a Batdomepanél caf izon iparikeand deabdtbotii om pﬁ@[elsald J_ntake
ext endi ng .to sal et Si sai d bot.t of sal d _stora

part I%e re%taesettt ég%t ANEE %‘om sa & et'[;oun é:rafjt LFF o0

si de sur face, aslmtct@mpﬁdaﬁpﬁ)eamg qudsietti heée eprsandti ogsiyen saadl&mundary
si de surigce, whidg1sal &t tt%ﬂs%lfldsq;octtro@rptaff i£ald QB dard; extiendi e,

so as to be aligned to sald boundary wall of said storag enfart 0
anot her u#ereifody ratigaird PntaRelsi g8 énﬁaﬂﬂ@r@f nlsaid Ham di {34 ng'here

means i s a ptpgeatedsWat i S8hfce from a boundary defined by said bottom of
said rectification part and said bottom panel extending to said
outlet side to said bottom panel of said storage part while B
represents a distance from said boundary to said outlet side surface,
said boundary being positioned near to said intake side surface
while said bottom of said rectification part extending so as to be
aligned to said boundary wall of said storage part of another unit
body at said intake side and
wherein said humidifying means is integrated with said
nitrogen oxide absorption means so as to overlap with said solid
abgorbent layers in a plane, and said gas after passing through said
humidifying means is supplied to said nitrogen oxide absorption

eguipment.

[30] The nitrogen coxide removal equipment according to claim 29,
comprising:
a water tank for storing humidifying water used by said

humidifying means, wherein when a regenrant is supplied onto said
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ni trogen oxi de absorption neans so as to overlap with said solid
absorbent layers in a plane, and said gas after passing through said
humi di fy's%qlﬁeéﬂéokﬁeﬁ’épll%wéﬂs t %as_@ de ngéﬁé%ﬁa Pt de,aBson gtﬂ:lﬁ)f'ough said

equi prent. [.30] The ni trogen oxjde re equi pnent accor

clalwn29S°1égnﬁP§§FPSntalﬂH?§F %%ﬁ%@ﬂRﬁl%ﬂ(ﬁq ﬁ@lﬁuWFH?FyF?E#vwﬁ%ﬂd solid
used by sdisdrblwr daivings rmamed\Mws@lrid\/\/agao@béﬁggné@maiﬁlﬁglgplda%on
onto said 67 sglld absor bent ers tsald reg E%rant after . gassin g
through SAF*18d1i FHbsBPb Feﬁﬁ%‘&@*ﬁ s Suppl PBATHE SRPGATEE Cafleoun
sai d soIB@leabsdrmmumIeyergrsupomumkﬂakungimfabsbhbemtsuﬁdntaLMSm@ium
a_carbon o, Teber] alocand 5 %Jﬁq%erac%aﬁwﬁ@' sliltle CORIALNG sultite,

conpound ~ Sel ect'e fron1 e group cdonsistin it |un1su .
sodi um &P t EulEdtessi GPRPRT | taLliddoi urﬁ%lmethmw@sﬁm sodium

sul fite, th'lb@ﬁhl%‘ét'tfe' 1 Sot £9P0ef thubliut @acki tdhi 1w ddtasybhak8te S lighlsium
t hi osul fa e, a55|un1th|osulf ate, caIchn1th|osqu ate, magnesi um

t hi osul f & fHetage there
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