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REACTOR FOR GENERATI NG MO STURE AND MO STURE
GENERATI NG AND FEEDI NG APPARATUS FOR WWHI CH THE
REACTOR | S EMPLOYED Field of the Invention [0001] The
present invention is concerned with a reactor for
generating noisture mainly used for sem conductor
manufacturing facilities, and a noisture generating
and feeding apparatus for which the radiator is

enpl oyed. The present invention is used for
generating and feedi ng noi sture needed for oxide
coatings of silicon, treatnents to renove hydrogen

di scharged froma process chanber and the |ike.
Background of the Invention [0002] In sem conductor
mafEASTOR FOR 6ENEIRATIN63M02!STrLH%EcﬂUD M@iSng-Eﬁ'eG&NEﬁg‘;\T'NG
noi sture with a structure as_sh @ure 15 has

be MDFRRDPINGARRARATHFHGR WHIGH ﬁH&tﬁFe“Cfé) I8 RBLYYED B
Tenperature regulator H2 Hydrogen gas 02 Oxygen gas
G M xed gas WMisture gas L Gap V Interior space

fjkll #qgé W&Eogn angl e of the peripheral edge of a

actor structural conponent on the inlet
S' #8001} The present invention is concemned with a reactor for generating

moisture mainly used for semiconductor manufacturing facilities, and a moisture
generating and feeding apparatus for which the radiator is employed. The
present invention is used for generating and feeding moisture needed for oxide
coatings of silicon, treatments to remove hydrogen discharged from a process

chamber and the like.

Background of the invention

[0002] In semiconductor manufacturing facilities, a reactor for generating
moisture with a structure as shown in Figure15 has been widely used. Namely,
in Figure 15,

A Reactor

B Temperature regulator

Hz Hydrogen gas

02 Oxygen gas

G Mixed gas

W Moisture gas

L Gap

V Interior space
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1 a Gas feed port 2 Reactor structural conponent on
the outlet side 2a Misture gas take-out port 3a, 3b
Refl ectors 4 Reflector fixing bolt 5 Spacer 6

Pl ati num coating catal yst |ayer conprising a barrier
coat 7 and a platinum coat 8 nounted on its outer
surface 9 Barrier coat nounted on the inner surface of
the reactor structural conponent on the inlet side 10
Barrier coat nmounted on the outer surface of the
reflector 11 Welded portion 12 Fixing hole for the
sheat h-type thernoneter 13 Heater 14 Heater press 15
Cool er 15a Heat dissipation fin 15b Substrate [0003]
A m xed gas G produced by m xi ng hydrogen gas H2 and
oxy gelnclgatiordanglq ofthe geripberal edgmof Acellgalsr f eed port 1 a
to the interior space V, and when.the gases contact
wi th Begstertstretuiabemrongntontdg Pt sifeyer 6 nounted on
the i ner surface of the reactor structural conponent
on 1"’h§a 8{"'1?8? side 2, the reactivity of the hydrogen

22?% Sge{%%g&hsitrgct%ﬁ LorHchntdh thdbdeydibg action. The
ydrogen
2a Moisture gas take-out port
3a, 3b Reflectors
4 Reflector fixing bolt
5 Spacer
6 Platinum coating catalyst layer comprising a barrier coat 7 and a platinum
coat 8 mounted on its outer surface
9 Barier coat mounted on the inner surface of the reactor structural
component on the inlet side
10 Barrier coat mounted on the outer surface of the reflector
11 Woelded portion
12 Fixing hole for the sheath-type thermometer
13 Heater
14 Heater press
15 Cooler

15a Heat dissipation fin

15b Substrate

[0003] A mixed gas G produced by mixing hydrogen gas H2and oxygen gas 02
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and oxygen react at the appropriate speed w t hout
causi ng an explosive conbustion reaction within the
at nosphere, bel ow the conbustion tenperature of
hydrogen, and the high purity noisture gas V produced
flows out fromthe noisture take-out port 2a. [0004]
It may be necessary to raise the tenperature of the
interior space V of the reactor A higher than at

| east 2009C in order that the afore-nentioned
reactivity of the hydrogen and oxygen is activated and
to maintain the stable reaction of both hydrogen and
ox\ig gyl fraro e asefeed tphit Jadndhe intgrion sracs ha@ad whise dhecgases
Is provided on the outer side of the reactor,

st rqeptaghwith & platinureeration catalye laygt § arouated en she igpgy spfgee of

S S B eSS U, ML
l.at,i ' . t

andOpiseT BB pRiEE Roatelf pf EARAACAMEE Yook EAfRfpeh

th ganH eIRBERIHER AT thk NppFr&RaleOipeRd CRBRB RBEIRX aHB&:lokive

2000, the reaction rate of the hydrogen oxygen

b e cpABastiohGeatlibtl @iteih tRDEMOXHHER, dlelpwABETanbustioretemperature
regardl ess of the mxture ratio of both hydrogen and
ox yad dwdrof @0 GBY thhhige putity maistanei gas \Opradheed flows out from the
af ore-menti oned hydrogen and oxygen proceeds, the

r edeeigrredakesoutpat 83 by t he reacti on heat, and then the

I, D ot T e B
IR AP, B2, DG, Mo

qp%‘cﬁi@itﬁﬁﬁpé PYEDgér Ahd BXRER iLactivatdd aft G frftkdin tadtable

te
the Towest [imt Tgnitiontenperature (approxi mately
56 @94ction vl bothhteydhdgeh tantl Wirden0 Mo taehiped fhisesd, goplanasghaped

hi gher than 5600 depending on the mxing ratio of

hy deetpen3 énprour gdyem jheofuter sidehof dineorpartorsiauciusal coyndensgéan
the outlet side 2, and the reactor A is heated by the plane-shaped heater when
the reactor A staris up. Figure 16 shows the relationship between the
temperature of the reactor A and the reaction rate of the hydrogen - oxygen.
When the temperature of the reactor exceeds approximately 200°C, the reaction
rate of the hydrogen » oxygen becomes the value of approximately 98% or more
regardless of the mixture ratio of both hydrogen and oxygen.
[0005] While the reaction of the afore-mentioned hydrogen and oxygen
proceeds, the reactor A is heated by the reaction heat, and then the reactor’s
temperature goes up. In order to restrain the afore-mentioned explosive

combustion reaction of the hydrogen and oxygen, it is necessary that the

temperature of the interior space V is held at a temperature lower (for example,
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contai ning gas). [0006] Accordingly, with this kind of
conventional reactor for generating noisture, such
neasures as limting the flowrate (nanely, the volune
of noisture gas Wgenerated), inproving the cooling
performance of a cooler 15, or increasing the heat
capacity of a reactor A, are inplenented. Wien such
neasures as these are enployed, it beconmes possible to
produce high purity noisture gas at the |ow cost, and
stably and continuously with this kind of reactor for
generating noi sture. Thus, such reactors are wdely
ano4qor-4s0°C ctabmh thelsadt limif i96I0GH teperatuee (approximsiteln§60jeand
there is seen a trend to downsize the apparatus for
gentee dimitnignitien tampesatyisi gaes mpobigmrn@ara 569 Q?PQ\V‘S'PE rﬂé‘ be
noi sture generation, which ﬁ"e H emanded, i nh

1 cPings oG8 il CAERgeR and. FEvEEmagh {jﬂq?%?& P95 (s
exa?rfripll%ga vvhe the bore of a wafer becones larger, the
vol 'B'? sture required for each treatnent process

' nc esAccot%ﬂHg ‘iﬂritﬂg{mé’ Fﬁwﬁeéfeocth%nﬂ%ﬁﬁlnréécﬂ &M generating

for ume of nolsture generation than

t h aﬁ’lOlQﬁl_ﬁa? akh YnéaRUs Nadlibifing 8 v Niate0 (Mamelyitisd voleme of
generating apparatus having a di nensional vol une

Si ninbiature gastvih génepdted hienpomyingeimg comlirsg pamesancehfaa cenies 15, or
produced. [0008] However, when downsizing o

s eninorerring: ther herh rapacdy o iantpariae A iare é@plwaent%q Y¥heggsuch
the noi sture generating aplﬁ)ar atus has neet a

{
r esTPFUIGSH? thBIRRE PRIy EeQP&P‘iﬁrPé’P%fP'ﬁg?] T

cooh PG L et el aPF b and FBIRGRl it s kot reacior
meags en@r@tm@ho&ﬁﬂé adin(g LBFreafdls d?@mﬂ‘d%glatnh ‘Bkﬂi:hcally used.

| rrpro ements such as meki ng t he heat ssipation fin
15a[|3@671t heowerel, an rd&enbiyaher thardisi esneastrend fohdovmsigeethe

apiztatus for generating moisture while providing a bigger volume of moisture
generation, which has been demanded in the field of semiconductor
manufacturing facilities. For example, when the bore of a wafer becomes larger,
the volume of moisture required for each treatment process increases.
Accordingly, there has been a strong demand for more volume of moisture
generation than that presently obtained by a conventional moisture generating
apparatus having a dimensional volume similar to that of the conventional ones
that are produced.

[0008] However, when downsizing of semiconductor manufacturing facilities is
required, the moisture generating apparatus has to meet a severe restriction

placed upon its volume/dimension. Because of this reason, it is nearly

impossible for the cooling performance of the reactor Ato be improved by means
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di ssipation fins slightly. Simlarly, it is very
difficult to upgrade a reactor Ain view of the
afore-nentioned restrictions on its volume. For

exanpl e, the structurally allowable dinensions of a
reactor A for generating noisture having a |arge flow
rate of nore than 10SLM are simlar to the val ues of

di mensi ons (outer dianmeter 228mm thickness 37nm and
hei ght of a heat dissipation fin 25nm of the
conventional reactor for generating noisture which has
a maxi mum vol une of noisture generation of 5SLM

[ O0@rpgtddigethe raeplirfgofian ahagh ieptovemarts seec a® makingi the ddat
with a cooler 15 provided with the structure shown in
Fi geipsiratign fip [16a of the epgleRdp higheppnd ingrageleg theneumber of heat
requi rement of increasing the volune of noisture .
gen®psRadan fins SHably. oSirpilagy. 1 iBery difficyhio yrgradesa reactor Ain
vol / dipension including that vql ung/di mensi on qgf

! e o8 B e e Rl o VOB B Sfitnilpethe
W ,taru%tui:éﬁglaﬁ:fwai)@ Jilgérlls?onts%faké?.—x o?ﬂ?& deP&ati Ry HEB R having a
noi sture that nay be generated safel’y and easi f’y.

[ 002k PR A8 bf eeWERNMOSLM aFMHiIAAS tHQaludOiMsRbhs (outer
Pat ent Docunent: 2: | NTERNATI ONA DI SCLOSURE

WO @idr&é2B28m, Bhisicless 8Trem ahd hbightlof e et dissipabiprefit 28xm) of
the Invention [0011] It is an object of the present

i nvieacpentianakiepcter fohgensmiing moistire awhich e renaxirodm wvpleme
conventional reactor for generating noisture, nanely,

t hatf MYRture pengretian f 38¥t be upsi zed, and cool i ng

D RO 8" 8 s FPEBEA tep B B oobBef B8
vol MBWAQ' Withiae &HJctLﬁ‘é%hcmn iﬁ Fﬁum&q Ihgt)eqs 4§ Wﬁg QI AINE meet the
apparatus, thus resulting 11 there berng no way to

I NGegaemehi6f elcdBiRg Afie FBILRE W embiStuRe gRARER I dichYof! IR8

conventional reactor. It
restrictions in its volume/dimension including that volume/dimension of the
cooler 156. Thus, a conventional reactor equipped with a cooler 15 fails to
increase the volume of moisture that may be generated safely and easily.

[0010] Patent Document 1: TOKU-KAI No. 2001-48501
Patent Document: 2;: INTERNATIONADISCLOSURE WOQ-01/94254A

Disclosure of the Invention

Object of the Invention

[0011] It is an object of the present invention to solve the above-stated
problems of the conventional reactor for generating moisture, namely, that the
reactor cannot be upsized, and cooling performance cannot be enhanced

significantly with the cooling fan 15, due to restrictions in the volume/dimension
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i s anot her object of the present invention to provide
a reactor for generating noisture that has nmade it
possible to increase the volune of npisture to be
generated using a reactor A and having a simlar

vol unme, by meking inprovenents in both the shape of
the cooler 15 and the fixing structure of the cooler
15 to the reactorA so that heat dissipation fromthe
reactorA is enhanced w thout increasing the

vol une/ di mensi on of the cooler 15 significantly. Means
of the Invention [0012] Inventors of the present

i NVgrthé aoishas generangt appaiatus, tea redultinge itmage bhing no way to
requi rements to increase the volunme of noisture to be
genaeraasedhé yoleme boydistyredo be gerarated pytheconyantional esactor. It
228mm thickness 37nm and hej ght of a heat dissipation
{1 rio ZDRMpr GhiEH ok T FRPERITITBIRAIOTL o RIEY i 8, eado B RTINS
Figure 15 enhance cpol.in rf.or . [y,

ont ot b e BRR0 s S0 ' iy iRk A6 HBHHR oL JEIE 15 pe
t he I, SSLpatd iAn a R te; A t kin
coct e a5 g E" ieBblor ) o pllihg' % SR VOLiE | B making

COGhRrovemeR it Béth ifPsHapE of theRb8lef 15 8l thafiing eBliGurewe the
conducted principally ainmed at suppressing the

t eng@plent 8 icthe feacasiso thabhedt dissipatindiom 18 G@ctbo Aisephanced
halts of the operation of the cooling fan 18. LyOOls]

Fi rwitHoyt inereasitgotive velampidimanaion pf the crplgiLitdsignificapitye
reactor A having a cooler 15 equipped with a 25mm

hi gh heat dissipation fin 15a, and another reactor A

having a_cool er .15 equi pped with a 60mm hi gh heat
di s@?%éf‘tqu}?qf“fer?t“l%a, were manufactured, and cooling

per @8{ g?ﬂg%n@fsnﬁﬂ%;g‘é%n%ﬁv%?iﬁ RESFLoMd 1B tid8ea BRdeting the

di ssrp erent hei ghts was

St UgligGifbmentsth irlcfeabB e vBRIFR of MR tpslictte dtharatideyy eamplbying a
t hi ckness of the reactor A were 228mm 0 and 37mm

r esp@étot (veleydiarhbier 228mah, thicknese37imd ahdbeightoiia heat disaipetion

° t%nhgsgi?twith a conventional structure, as shown in Figure 15, to enhance
cooling performance. Namely, only with some allowable structural
modifications on the heat dissipation fin 15a without upsizing the cooling fan 18,
structural modifications of the cooler 15 of the reactor A were tried, and tests
were conducted principally aimed at suppressing the temperature of reactor A
below about 450°C during halts of the operation of the cooling fan 18.
[0013] Firstly, as shown in Figure 17 to Figure 20, one reactor A having a
cooter 15 equipped with a 25mm high heat dissipation fin 15a, and another
reactor A having a cooler 15 equipped with a 60mm high heat dissipation fin 15a,

were manufactured, and cooling performance of coolers 15 equipped with the

heat dissipation fins 15a with different heights was studied.
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di ssipation fin 15a, as shown in Figurel7, were 268cm
and 0.1984c m respectively, and the total volune and
total surface area of the heat dissipation fin 15a
shown in Figure 19 were 548cm and 0. 4430c rd,
respectively. Furthernore, slight inprovenents were
made on a cooling fan 18 so that the air vol une of
2.7m/mn in Figure 17 was nade to be 6.0 mimn in
Figure 19. [0014] The height, 60mm (in Figure 19 and
Figure 20) of the afore-nentioned heat dissipation
fin 15a has a value determ ned by the restrictions of
t hein ivigkctse litth dmersdiametef aridthiclafiess of thenrtacoretl wesa228mm ¢
A If the height of the heat dissipation fin 15a is
macandt 3ynive, debpsetively hahe Gdahvolunecandoliotzheyrfiiceranes efrtheheat
the reactor A exceeds the limt value, and the nore

wat diegpationin 133 r e showy "bfl@tﬁ%” H@%{?e?%am R 1984 of
t t {

283%?9% g e BB ity 3 Bl slnfde tee i i AR Alph B

%wﬂf |n6F e/ %nwgré %ﬂl ahﬁcé‘% og’l tna%pecmfely

res ri C%I ons 'on di spI acenent he case bo

Theg gheifore,BligHt Tnpréldrients werednaaalddraecoeﬁnﬁaﬁ)ﬁé 8b thaPthe air
| ess has been enployed in the present invention.

[ O0bhimdofPuane/naid ireFigurE 1  wae niade $dies6.0 regmixd i Eigate 19.

outline of one exanple of the afore-nentioned

noi [8914] e The heighit 6¢rgmdjpFagune (8 and, Bigprsetl) wf thia aéprcmtitmed

A of Figure 19 and Figure 20. Quter dinensions

vol heat visginationn Bie i 53 diest d vBlve aterrinedgbnthe f%}&f'ws@om
h ht .533nmm h Fi

Fi gl Erammanian.of i 2los e HRel ghior B 1€ heiohl e shg neat

ne isslafd mﬂéaqymgh@ﬁzées h@?msggg@ﬁsth@vslgf?.@dwerrsmnfpe

es|i gnates a I XIN osition o
t hges@SH A B;@cefamnem.th@u@pmdoﬂé infdr& bv)éﬂéﬁettﬁét@ réilﬁﬁéif‘ﬁ} the

on the structure of (7) case body. For exanpl e,

I N Heatr ate tmiwmsuure @r@tﬂtlen Bthrts.i tSiinBarly) witrekgar tb lkeoling
fan 18, it is difficult to use a fan with a wind volume of 6.0m /min or more
because of the restrictions on displacement of the case body. Therefore, a fan
with a wind volume of 6.0m/min or less has been employed in the present
invention.

[0015] Figure 21 and Figure 22 show the schematic outline of one example of
the afore-mentioned moisture generating apparatus equipped with a reactor A of
Figure 19 and Figure 20. Outer dimensions {the volume) have been set to be
width 380mm x depth 380mm x height 533mm. Also, as shown in Figure 21
and Figure 22, A designates a reactor, 15a designates a heat dissipation fin, 18

designates a cooling fan, and 17 designates a Hzsensor. The fixing position of

the cooling fan can be appropriately altered depending on the structure of the
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front side. [0016] Figure 23 is a diagram show ng the
rel ati onshi p between vol une of the afore-nentioned
noi sture generated in the reactor A and the
tenperature of the reactor shown in Figure 17 to
Figure 20. When the cooling fan 18 is set to off, the
tenperature of the reactor reaches 430'C with the

vol une of npisture generated at 7SLM (in case of a
25mm high fin), and the tenperature of the reactor
reaches 420°jC with the vol une of noisture generated
of 8SLM (in case of a 60nm high fin). Even when the
heiaké body. t Rer eaalplandn thercaddahaven ineftigure @1bié is plaeed on the
hei ght of the allowable dinmension limt (approx 60m),
it figatside.fficult at the time the fan halts to achieve
a h hest tenperature of 4509C or | ess

DL Hlolro B A Aster hoves e rolaonstie Prvea Kpiame ot the

iﬂgaf&é?‘ie?‘ Oy POEger Bt LT pd & 43t ARt ofthe
NGk GUTLLAM ¢rh1P SEGIESI0. WHERSHeAiR, B 16 Resst o o

reac due e |nc ease in e hei ght of the heat

di Spd RehpePitulel & hedreadtsr RRERANEINC | VA theNvotingdVop ndidhfe
above results, it has been |earned that heat transfer

chayeaerbmdlams«‘.m firr cemet dfen 2Brarathigh )t and the tbrepérature of the
di ssipation fin 15a need to be inproved in order to
enheanier reachas 42070 ewith thel veluing ot molature ganerated ¢f8SLM (in case
di SSI pation fin 15a. Specificall as shown_in Fi

15 of A st TMe aEYes IR e Begt of %pgamgan Hpayls madé to be

RS0 "3 e ) P o gL ¥ Yoot e
st rtlrrﬁet M%g‘l&m (ﬁg@) gcmieveq{] hfghgstqurh ?é 916430286?%5% and a

coo toits outs rouht

e QlofrieQR moitturd g&rRadted ofPfoses. 14, the heat transfer
fromthe reactor Ato the cooler 15 is suppressed

bedan1ge biverhtas df theCiresehe thvérdtion drzee fduhe, thioapie asdiygiredf the

heater 13 for (8)
afore-mentioned test results in Figure 23, that the reduction in the highest
temperature of the reactor, due to the increase in the height of the heat
dissipation fin 15a, is extremely low. In view of the above results, it has been
learned that heat transfer characteristics from the reactor A to the heat
dissipation fin 15a need to be improved in order to enhance natural heat
dissipation from the heat dissipation fin 15a. Specifically, as shown in Figure 15,
when the reactor A is constituted so that a plane-shaped heater 13 is instalted
nearly over the front part of the outer surface of the reactor structural component
on the outlet side 2, and a cooler 15 is fixed to its outside through the mediation

of a heater press 14, the heat transfer from the reactor A to the cooler 15 is

suppressed because of hard mica used to cover the plane-shaped heater 13 for
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its protection. Thus, it has becone evident that the
cool er 15 has not achieved its function sufficiently.
[0018] The present invention has been created with the
know edge as expl ai ned above. The pl ane-shaped heater
13 is inserted to the heat dissipation body substrate
15b of the cooler 15, and installed only on the center
part of the reactor structural conponent on the outl et
side 2, and the cooler 15 equipped with the heat

di ssipation fin is adhered only to the peripheral edge
of the reactor A so that heat dissipation fromthe

r edtstpogtedtiobe cHmesit passEchine evidérftitiut dhetdogler ] DBEsOjot achdeved
present invention as clained in Claimlis
fuﬁ@éﬁ%ﬁ?%ﬁqﬁﬂa@bnstituted so that it conprises a

" TS o TR, Pllaf rerDontimhierorreaia 1 dhe &Pfeabd s

havéx Igm@ %eeqhep l%e—% etfial I'[e%?e?tpj |§tuli flgﬁ”tgl the heat

conp nen he out e having a noisture

t a‘%@s‘sﬁb‘éﬁorﬂ?&dy sBBSHHatd PSS 1ROQIONS U5 Sl in<R4I1BE bniy @n the center
reflector placed oppositely to the gas feed port and

DI pattWf theDr@SctbrdtRcirdl cppdnehon the dubéteided, ad #ecodfer 15

the afore-nentioned reactor, a platinum coating

c ateglipped Wily the Heat diesipadion finés adhesad onlydtbthe periphefal ¢dge of

afore-mentioned reactor structural conponent on the

outtheefeastandd so ghai gat dissipationfrom He ressler by becamgs possible

coolﬁe &yxed to the outer surface of the reactor to
reactor; and with the reactor for generating

gg:]@ﬁé € 'Fh% Epégrﬁt m(!gﬁt%gegs gl m%ynﬁe&afn? a‘Ftls ufﬂgﬂr?]entall

ons o] conbustron hydro

OXXﬂﬁﬁltJté‘dj sb BNt Qfpdass & ‘?é‘é}.to?%twnb '&EQntEﬁ@ épQE@Fdnﬁéd by

space of the reactor to contact with

af @bebRld AAcE: BinddtirSlUdbnpoAénit e matrﬂénsaie Haaygra 4% feed
activate the reactivity, the afore-nmentioned cooler is

magertaod beearta sthaturaiczenipheent oo tHeaiutieti sitle haginp airmimge @as

heat dissipation body substrate having a heat
take-out port positioned against each other, a reflector placed opposnely to the
gas feed port and moisture gas take-out port in the interior space of the
afore-mentioned reactor, a platinum coating catalyst layer formed on the inner
wall face of the afore-mentioned reactor structural compenent on the outlet side,
a heater {o heat the reactor, and a cooler fixed to the outer surface of the reactor
to cool the reactor; and with the reactor for generating moisture to make
hydrogen and oxygen react under conditions of non-combustion by allowing
hydrogen and oxygen fed from the gas feed port into the interior space of the
reactor to contact with the afore-mentioned platinum coating catalyst layer to

activate the reactivity, the afore-mentioned cooler is made to be a cooler on the

outlet side comprising a heat dissipation body substrate having a heater
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(9) insertion hole in the center to fix to the outer
surface of the reactor structural conponent on the
outl et side, and a plural nunber of heat dissipation
bodies installed vertically in parallel on the area
excluding the part where the afore-nentioned heater
insertion hole on the heat dissipation body substrate
exi sts, and one part of the heater to heat the
afore-nentioned reactor is inserted in the cooler on
the outlet side, to fix the cooler to the outer
surface of the reactor structural conponent on the
out ine¢rtieri bale i h@Xi2hter e fi teethe riuter Budantel of rthea seacton stmectural
in Jdaim2 is fundanentally constituted so that it
conpmpnagntzory bacubet sidey iangd aamuralnmtmheo ©of 5ed isspgligrelprdigg
conbining a reactor structural co nt on the&%nle%
e

si dBSIRA narticallyaid parale! Pbithe ARR £ Flé 29 dhe Rty ¥hetea

T R R e
" €1 gl 95 Bh B RORSI Hodk 5 BBROAE oS

moi stur'e gas e-out port In the interior space of

t hein 1af Qofisr BR tHel R0 LideeR Gk B codlePlodhd SR sufiadd d1the reactor
catal yst layer fornmed on the inner wall face of the

af osterctued) copednt erathe outled sidaect ur al conponent on t he
outlet side, a heater to heat the reactor, and a
cool0820]f | Xbel npresenhdnvention asuclpimed of Glave Reigcfupdamentally
cool the reactor; and with the reactor for generatleggny

moi eQngiitktef soptartgt wwm% arreagier Avngea i"be&e't RASE prm
dit f t b
833@02'#"? e fpasi oL Srent o ne el fiie PHFHACH B85 700
a&ogt 2 % Jégcto#?t%?ﬁl%rl o%gﬁ‘[tcﬁ‘ﬁﬁe %Jehflagﬁanng a mcntsture gas

fore-nen coatlng cat al yst ayer

act fak@b@ ﬂohqmrs@aﬁédl é@atn)ét edch @tk Of RASRHT JIARE @pFeRbQho the
conprises a cooler on the outl et side and a cool er on

t hegasnfeetl wirdend anibtirb egaaf Bkeoutepdrt Inde txolbespace dhihe
outl et side conprises a heat dissipation body )
subaforesmentinaed regctar, lacriationmi ¢ogting catalyst layer formed on the inner

wall face of the afore-mentioned reactor structural component on the outlet side,
a heater to heat the reactor, and a cooler fixed to the outer surface of the reactor
to cool the reactor; and with the reactor for generating moisture to make
hydrogen and oxygen react under conditions of non-combustion by allowing
hydrogen and oxygen fed from the gas feed port into the interior space of the
reactor to contact with the afore-mentioned platinum coating catalyst layer to
activate the reactivity, the afore-mentioned cooler comprises a cooler on the
outlet side and a cooler on the inlet side, and the afore-mentioned cooler on the
outlet side comprises a heat dissipation body substrate having a heater insertion

hole in the center to fix to the outer surface of the reactor structural component
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hole in the center to fix to the outer surface of the
reactor structural conponent (io) on the outlet side,
and a plural nunber of heat dissipation bodies
installed wvertically in parallel on the area
excluding the part where the afore-nmentioned heater
insertion hole on the heat dissipation body substrate
exists, and the afore-nentioned cooler on the inlet
side conprises a heat dissipation body substrate
fixed to the outer surface of the reactor structura
conponent on the inlet side and a plural nunber of
heatn thes sitjphtsiden ahd ci Beral nembér efdhesh dtsaieamabodies instalied
di ssi pati on body substrate vertically in paral

[ oowerficainin paralisban thendren exdvdings thel partriviere ecaf%fﬁwes‘t'oned
accordin aim 2

r eallgaler ’g‘f%chaﬁloncteﬁﬁ@ﬁ‘eﬂ'ﬁs%ﬁ °PrPe°dV rﬁug?e"ai? (%'sﬁs afid the
DL Ohpfcfledtohd Fodl§bs e loftfle dlioRES 3°REey | RSB0 ooy

as C accor

SO Mﬂ)@frat& nlﬁﬁf‘eﬁi B0 ukt stiiRefdle r@h@tﬁn‘ faiclupd c@ﬂﬁd‘neﬂf o the

cool er on t inlet side and the height of the heat

di smiepaitt @Rd ROsliraPhunibet @0 heat dissipatich batidseihstaliedeonathe heat
made to be the sanme or the height of the heat

di sdisgiativn hodyoxlpstadte vérticalipwlperallelh the outl et side is
made hi gher. [0023] The present invention as clai med

i n IBPA1lmThe psesept igvenyon as damﬁ in, Claitn 3, aspardling @ &dping g or
that a pl ane-shaped heater rovi ded bet

heat'@™yPs & Mage “r%a/eéefs%w Wal jzompop |°é'r‘%8ﬁ"'$‘ gde is

i nl et 1§eéjethanﬁeattgre outer surface of the reactor
st rRietaral” c%nponent on the inlet side. [0024] The

pr e@@ﬁ% Y %Pés'egﬂn?ecntl&ll ak r&ﬁinédnm @18hM, GiccatEing tél CRiin 120is
Caim e

so that the heat dissipation body
su bﬁnbdeﬂécﬁthaﬁhé heightas? kier heandidigation bedy fiat@oleson thierirettside

fixed to the outer surface of the inner part of the

I e aardothe Steight bluthalheat dissipation body of a cooler on the outlet side are
made to be the same or the height of the heat dissipation body of the cooler on
the outlet side is made higher.
[0023] The present invention as claimed in Claim 5, according to Claim 2, is
constituted so that a plane-shaped heater is provided between the heat
dissipation body substrate of a cooler on the inlet side and the outer surface of
the reactor structural component on the inlet side.
[0024] The present invention as claimed in Claim 6, according to Claim 2, is
made so that the heat dissipation body substrate of the cooler on the inlet side is
directly fixed to the outer surface of the inner part of the reactor structural

component on the inlet side, and a brim-shaped heater is directly fixed to the

outer surface of the outer part of the reactor structural component on the inlet
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conponent on the inlet side, and a bri mshaped heater
is directly fixed to the outer surface of the outer
part of the reactor structural conponent on the inlet
(11) side. [0025] The present invention as clainmed in
Caim7, according to Claim2 or Caim3, is nade so
that the heat dissipation body substrate of the cooler
on the inlet side is fixed to the outer surface of
the reactor structural conmponent on the inlet side
positioned at the inner side part of the heater press
fixed to the outer surface of the reactor structura
congiggient on the inlet side, and a heater is fixed
bet ween the outer surface of the outside part of the
real002f] Jhe poesentdhventionponleimeddn Qldw 7, @icearding de Clairal 2 or
the heater press. IOOZG The present invention as

cl aPlpEimmaresaingt the beddissingliandody ailisirpterdd thegoglepprythe

he h d bo b f
t hoMBLITGE et orhe St nbipce SabE Re ?‘@«Eﬁ?‘i} Spgaien g fe
t henlgtg & ll”o%@& Gt tﬂ% s#nla? ?iﬁgbgrlt ?fth? ﬂgétaloére @(eﬁ q@ﬁ{eocfuter
head ftcd f ﬂb rr@::Sr‘tf"tJ)rYstlfubtiﬁl‘?aﬁj c&rﬁp&'ﬁ:ﬁt ol BRCh@Y si8b, N aHel élhééter is

conponent on the outlet side by making the 'heat er

I Nsixet edtwdentthe Idnker RaFERY ofl the litsidenpdiD bethendactomstietural
cool er on the outlet side. [0027] The present

i nventpooent as thed isliehside and tGk béaterPressccording to Caim 1
to Caim8, is made so that a heat dissipation body

| s [Aeafk fbe pesant ipventiony pe elaimedip &dpimea ognrdiag fatlasm 1 to
d- shaped. heat di 028] Th

or &8 7 e facte Brstcfeistdl terR el oL KESPRRED 1g

g ra']e’c sm‘e |? d?ﬁ elyrinxgd tﬁe gres Fﬁ e Bﬂt&dQ #%r‘:t‘ lof the r?]actor

surtaces o reac I‘UC ura

| Nl G ycidifl BorfiShehl6n fn%a&m@:rs.éé a8 the ﬁéat&qgreﬁéauptﬁxém td e

outl et side are nmade to be round-shaped, and the heat

di seadier dtabtubd dympoHent biatrsoulibt £1@d By making the heater inserted
into the heater insertion hole made on the cooler on the outlet side.
[0027] The present invention as claimed in Claim 9, according to Claim 1 to
Claim 8, is made so that a heat dissipation body is made to be a
thin-plate-shaped heat dissipation fin or a rod-shaped heat dissipation pin.
[0028] The present invention as claimed in Claim 10, according to Claim 1 to
Claim 8, is made so that the outer surfaces of the reactor structural component
on the inlet side and the reactor structural component on the outlet side are
made to be round-shaped, and the heat dissipation body substrates of both
coolers are made to be either round-shaped or square-shaped, and the heater

insertion hole installed on the heat dissipation body substrate of the cooler on

the outlet side is made to be round-shaped.
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coolers are nmade to be either round-shaped or
squar e- shaped, and the heater insertion hole
install ed on the heat dissipation body substrate of
the cooler on the outlet side is nmade to be
round- shaped. (12) [0029] The present invention as
claimed in aim11l, according to Claiml or Caim2,
is made so that the heater to heat a reactor is
provided on the cylindrical face of the reactor.
[0030] The present invention as clained in Caiml1l2,
according to Cdaimlor Caim2, is nade so that a
hede29] i $herateentinvestidir asnelgitvep drdClafhing1, proesreing to Claim 1 or
invention, as clained in aim13, is fundanentally
corfalgim 3t sdmade spathatatheohestarrte heghmereactonds aravided i the
appncé(l;at us is c';onst|tut ed by using a reactor for
Nefpe!t j pul ated in A aiml. Effects of

L odooRy o ’é%%é TBhioh s PGSR I oy £21aeBhoind toyclaim o,
f | X@8nt 8 it r?ﬁad%%%alsé‘ %Qtﬁletsgéaéehﬁ K B Qﬁaieer Ugtdhkent

corrponent on the outlet si through the ater

I NS@ehiidh) ab BhiheaRielapii 3, ﬁhﬁuﬁkﬁﬁen@ﬁllf&ér@ﬂ&te@%oh@ﬁ moisture
substrate of the cooler on the outlet side, and a heat

di gengatingorand | feeding iapparalubeid camsiitutednbyt heisipgrd reactor for
excl uding the afore-nenti oned heater insertion hole of
t ha@eRerating rapistyrepdipilated boelgins ibst rat e of the cool er on
the outlet side for cooling the reactor structural
conponent on the outlet side. Accordingly, heat from
th structural conmponent on the outlet side
|s%5{e§t§§t e'erF'ét'OSferred to the heat dissipation body

subsgaft ﬁwé"bttegém linvefioH 18 Qwob&ftlﬁé@ Bo ttlnﬁ a%lé‘t@-%hﬁﬁ@oﬁé%ter is

heater, thus achieving substant nprovenent s
he@tredly&'&b@@d ot EO MBES bf Bel r‘éﬁctor( Qﬂ@{drél Gomponent on the

characteristics) conpared to the case wherein the

pl aotstshizglrdudtetht dweater insertion hole made on the heat dissipation body
substrate of the cooler on the outlet side, and a heat dissipation fin is installed
only on the part excluding the afore-mentioned heater insertion hole of the heat
dissipation body substrate of the cooler on the outlet side for cooling the reactor
structural component on the outlet side. Accordingly, heat from the reactor
structural component on the outlet side is directly transferred to the heat
dissipation body substrate without passing through the plane-shaped heater,
thus achieving substantial improvements in heat dissipation characteristics
(cooling characteristics) compared to the case wherein the plane-shaped heater
is installed between the heat dissipation body substrate and the reactor

structural component on the outiet side. As a result, the present invention can

generate moisture at approximately 2 times the amount of moisture generated
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is installed between the heat dissipation body
substrate and the reactor structural conponent on the
outlet side. As a result, the present invention can
generate noisture at approximtely 2 tinmes the anount
of noisture generated (13) conventionally and safely
W t hout reaching the tenperature higher than about
400- 4501 whil e enpl oying the snall-sized reactor for
generating noisture. [0032] The start-up performance
and ascendi ng velocity of the noisture generating
apparatus is inproved because the pl ane-shaped heater
of doReentibeAgtaptl safelyuRitholfteacing tHecieinpartaturd dighert ihah about
side is made in a manner such that the heat

di SA90p4ano whie émplyibs theatmalisized heactoo r genesatingmecigiunel et
side does not contact with the outer surface side of

t hd9932kndhehetarsdp Resomnanse andagsqsading velosy ohithe magisiure
d d.at the ti .of h i th ffjci tl
o GRS i, apRAcats b GOt Pesthe e RpBPaRe R the
RIGEAEL . . he leeRsEpatEe
® 035 LB bNborkht & nPe0fd o€l 1% MR such that

genks AbatNdissipatiod BE& Witshatt &8 Mdlcodi® dh thb 'chlletCIIRO HodEERH

of the present invention. Figure 2 is a side view of

t hesoh@abiewitts tHicoutérosurfagsVsidet s rth@ Iplaidshapdld fidater socat Réat
shown in Figure 1. Figure 3 is a side view of the
outdissipatiordie redused ahtbe tmestf beaingatbus efficiehty makirgrthe reactor
shown in Figure 1. Figure 4 is a |longitudinal cross
sedpPiupriatheverapgraiure ¢fdhe datefdeadipbwn in  Figure 1.
Figure 5 shows anot her exanple of a cooler on the

outl et side, for the noisture gas, of the reactor

sh BN b&cﬁﬁt%%ro? Dgﬁwi ngs

[0033] Figure 1 is a front view of a reactor for generating moisture with regard
to a first embodiment of the present invention.

Figure 2 is a side view of the inlet side, for raw material gas, of the
reactor shown in Figure 1.

Figure 3 is a side view of the outlet side, for the moisture gas, of the
reactor shown in Figure 1.

Figure 4 is a longitudinal cross sectional view of the reactor shown in
Figure 1.

Figure 5 shows another example of a cooler on the outlet side, for the
moisture gas, of the reactor shown in Figure 1.

Figure 6 shows the temperature distribution (radial) in close proximity to
the inner wall of the reactor structural component on the outlet side 2 of a reactor

for generating moisture with regard to Example 1 in Figure 1 to Figure 4.
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Figure 6 shows the tenperature distribution (radial)
in dose proximty to the inner wall of the reactor
structural conponent on the outlet side 2 of a reactor
for generating noisture with regard to Exanple 1 in
Figure 1 to Figure 4. (14) Figure 7 is a longitudina
cross sectional view of a reactor for generating

noi sture with respect to an other enbodi nent of the
present invention. Figure 8 is a plan view of the
reactor shown in Figure 7. Figure 9 is a side view of
the right side of the reactor shown in Figure 8.

Fi gure 1Gigure a7 liongildngidiadl @6€s Sediopili ABR! ofV heMactor for
illustrating another enbodi nent of a reactor for
genganatating) maistateuwith oésrieet tprapsethér iembeditnieotn of fheg present
11 is a diagramillustrating the tenperature

di sifty§"¥er-i on (radial) in close proximty to the inner

wal | of the rgactor stru ural nent on_the outl et
side 2 wift9res jsaplanyieygft Sé?@%ﬁi% A% RF-e in

o i agiang PN el R i s Pr s Biefor g A¥iGEres
t enper at Wigre oSk 'd RidbkRihal cﬁzfgb .aée%tlo"ﬁhl Lib& |ﬁt?sﬁﬁtlr}g another

position as that in Figure 1 e reactor

gengiidinight 6id ehétbErol Fenbieling hﬁlsﬁ}re b1 18 presdrt irivention.
diagramillustrating the afore-nentioned tenperature

di st ri butFigure {r radldaig)anaﬁIust#aeng;ﬂmmermmratnneaﬂstntmtubmaw|ar)1|n
Figure 5 under conditions when a cooling fan is in
opé?"?fﬁlpmlmm‘tth the innes wab pf the reagion strustural @omofmnumethemuﬂet

3. Figure 14 is _a di agram show ng
o S8 Sl p PRI foe S is SIoRe TO T 28 showp i

anqo%g dgmperature, and the like, of a reactor when

Figure 12 is a diagram illustrating the afore-mentioned temperature
distribution (radial) at the same position as that in Figure 11 with the reactor for
generating moisture in Example 3.

Figure 13 is a dlagram illustrating the afore-mentioned temperature
distribution (radial) at the same position as that in Figure 5 under conditions
when a cooling fan is in operation with a reactor for generating moisture in
Example 3.

Figure 14 is a diagram showing the relationship between the volume of
moisture generated and the temperature, and the like, of a reactor when the
height of the heat dissipation fin of a cooler is varied.

Figure 15 is a longitudinal cross sectional view of a conventional
reactor for generating moisture.

Figure 16 is a diagram to show the relationship between the
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hei ght of the heat dissipation fin of a cooler is
varied. Figure 15 is a |longitudinal cross sectiona
view of a conventional reactor for generating

noi sture. Figure 16 is a diagramto show the

rel ati onship between the (15) tenperature of a
reactor and the reaction rate of hydrogen oxygen.
Figure 17 is a schematic view of the reactor for
testing. Figure 18 is a side view of the outlet side
of the reactor shown in Figure 17. Figure 19 is a
schematic view of another reactor for testing. Figure
20 températirdléf avrieastoradndttheereactionedte of ti@ragfent: logygepact or
shown in Figure 19. Figure 21 is a |ongitudinal cross
sect i onalFigeh¢frista schernatio vigw efiike reagiprfottestingener at i ng
apparatus_in which a reactor is incorporated. Figure
22 is a pigwe 18 iew re ieveolibe eytigh sidge, %?FF‘H@S“&HB%? %ﬂﬁ'ﬂ@
of Figure 21. Figure 23 is a diagram show ng the

rel dationship between the volunme of noisture generated

by US! N0 Fidife FERG Rherditlovk & drbidf Backér bitefiigu © 20

and the nperature of the reactor. Figure 22 is a

fl ow di agiqme 84 isa JiRI vidwsRhAanRE Sdé siaheRdctbeadivion Figure
apparatus 1n which a reactor A for generating noisture

in fohe present invention is enployed. Figure 25 is a

pl an schenmatic view of a noisture generating and

f eedi ng &figuee &luis. a longitudinal cross sectional schematic view of the
moisture generating apparatus in which a reactor is incorporated.

Figure 22 is a plan view of the moisture generating apparatus of Figure
21.

Figure 23 is a diagram showing the relationship between the volume of
moisture generated by using the reactor shown in Figure 17 to Figure 20 and the
temperature of the reactor.

Figure 24 is a flow diagram of a moisture generating and feeding
apparatus in which a reactor A for generating moisture in the present invention is
employed.

Figure 25 is a plan schematic view of a moisture generating and
feeding apparatus.

Figure 26 is a longitudinal schematic view of a moisture generating and

feeding apparatus.

List of Reference Characters and Numerals

[0034] A Reactor
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Figure 26 is a longitudinal schematic view of a

noi sture generating and feeding apparatus. List of
Ref erence Characters and Nunerals [0034) A Reactor
(16) B Tenperature Regulator H2 Hydrogen gas 02
Oxygen gas G M xed gas WMisture gas L Gap V
Interior space a Inclination angle of the peripheral
edge of a reactor 1 Reactor structural conponent on
the inlet side 1 a Gas feed port 2 Reactor structural
conmponent on the outlet side 2a Misture gas take-out
port 3a, 3b Reflectors 4 Reflector fixing bolt 5
Spacer 6 Pl mpesturedaigula®r cat al yst |ayer 7 Barrier

coat 8 Platinumcoat 9 Barrier coat nounted on the
react or dter bigdragen gasonponent on the

O2 Oxygen gas

G Mixed gas

W  Moisture gas

L Gap

V Interior space

o Inclination angle of the peripheral edge of a reactor

1 Reactor structural component on the inlet side

1a Gas feed port

2 Reactor structural component on the outlet side

2a Moisture gas take-out port

3a, 3b Reflectors

4 Reflector fixing bolit

5 Spacer

6 Platinum coating catalyst layer

7 Barrier coat

[=+]

Platinum coat

w

Barrier coat mounted on the reactor structural component on the
inlet side

10 Barrier coat mounted on the reflector

11 Welded portion

12 Fixing hole for the sheath-type thermometer

13 Plane-shaped heater

(17



inlet side 10 Barrier coat nmounted on the reflector
11 Wel ded portion 12 Fixing hole for the sheath-type
thernoneter 13 Pl ane-shaped heater (17) 14 Heater
press 15 Cooler 151 Cooler on the inlet side 152
Cool er on the outlet side 15a Heat dissipation fin
15b Heat dissipation body substrate (fin substrate)
23 Heater insertion hole 17 H2 sensor 18 Cooling fan
19 Bolt (heater press bolt) 20 Bolt (bolt for the
cooler fixing) 21 Fixing hole for the heater contro
thernmoneter 22 Fixing hole for the thernoneter to
moni t or rMedPatk pestenperature 24 Mxer 25 Gas filter
26 Heater 27 Filter 28 M xture gas take-out port

15 Cooler

151 Cooler on the inlet side

152 Cooler on the outlet side

15a Heat dissipation fin

15b Heat dissipation body substrate (fin substrate)
éié;'Héét:_er‘ii'fsert_ifori:thjef

17 Hzsensor

18 Cooling fan

19 Bolt (heater press bolt)

20 Bolt (bolt for the cooler fixing)

21 Fixing hole for the heater control thermometer
22 Fixing hole for the thermometer to monitor reactor's temperature
24 Mixer

25 Gas filter

26 Heater

27 Filter

28 Mixture gas take-out port

29 Lead wire for the heater

30 Case body

Best Mode for Carrying Out the Present invention
[0035] [The First Embodiment] Embodiments of the present invention are

described with reference to the drawings hereunder. Figure 1 to Figure 4
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29 Lead wire for the heater 30 Case body Best Mde
for Carrying Qut the Present Invention [0035] [The
Fi rst Enbodi ment] Enbodi nents of the present invention
are described with reference to the draw ngs
hereunder. Figure 1 to Figure 4 (18) illustrate the
first enbodi nent of the present invention. Figure 1 is
a front view of a reactor for generating noisture.
Figure 2 is a side view of the inlet side of the raw
material gas. Figure 3 is a side view of the outl et
side of the noisture gas. Figure 4 is a |ongitudinal
cr dliustratedhe finbémbddenend bf thb eresestdiventidror Figaner st mt view
moi sture. [0036] Referring to Figure 1 to Figure 4, a
r el dpagtesrforganerating mgistus. s Figuee Aisi assidé Gewwefitherinlet side of
roupnd and hol | ow di sc shape by conbi ni n'g a stainless
st dBf raw gejesadEs- ferge Pé%étslS’P vigmt 9f e puiiet s@%b‘ﬁemm&ﬁe
the | nI [ actor uctu 0 nent
2301 a8 415 PoB iR @ssdreual Mgy bk o Pher Sefersing
vvel,%,ggret hem hernetical ly. The afore-nmentioned reactor
structural conponent on the inlet side 1 is equipped
Wi t[5038] r REfRAing A PRGrer LB Figurd\i L dredotbl B gSRARFE mdAAbrk AN
therein, and a gas feed port la comunicates with the
[ némrdredom & reundr end: hisllowl ld&crsﬁhapé vy Gdrﬁbimhglraabtamless steel
conmponent on the outlet side 2 is equipped with a
r oURdS31kp Erade eeasios strliettrabodnironestianploe indettsident ahd resictor
and,a nojsture gas take-out Eort__Za conmuni cates with
thé‘rvﬂgfﬁ EPTERONERION thecudiet sidp 2nosiignesd agajnsh aaesothere and
for vvardl th ra of both
et BER brlnint o B ShisF e enedieaRr S mpgnes
\?vrel%a ggé |1rﬁlét Qe RARLMSLY ®ATY BifehaBlf rec&! Wi bq'lgu,h\éped
bottom therein, and a gas feed port 1a communicates with the inside of the
recess. The reactor structural component on the outlet side 2 is equipped with
a round-shaped recess with a flat-shaped bottom therein, and a moisture gas
take-out port 2a communicates with the inside of the recess. Furthermore,
flanges are formed inwardly on the peripheral edges of both reactor structural
components 1, 2, and both flanges are positioned against each other and
hermetically welded 11,
[0037] The centers of the round disc-shaped reflectors 3a, 3b are positioned
against the gas feed port 1a and the moisture gas take-out port 2a of both
reactor structural components 1, 2 respectively, and are fixed to both reactor
structural components 1, 2 by using the fixing bolt 4 with a gap L located
between the bottom faces of both reactor structural components. The stainless

steel (SUS316L) made reflectors 3a, 3b are made so that their diameters are
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[0037] The centers of the round disc-shaped reflectors
3a, 3b are positioned against the gas feed port la
and the noi sture gas take-out port 2a of both reactor
structural conponents 1, 2 respectively, and are fixed
to both reactor structural conponents 1, 2 by using
the fixing bolt 4 with a gap L |ocated between the
bottom faces of both reactor structural conponents.
The stainless steel (SUS316L) made reflectors 3a, 3b
are made so that their dianmeters are (19) slightly
smal l er than the inner dianeters of the round

I ecaightRSsmdlie0B&] thAsnnehdiamelers dfittgirbandirecédses.per i pher al
edges of the reflectors 3a, 3b, positioned against

bot (0038} a &k eshowt rinu Eigurea#t, the rpedplmnalsedbes 2f therreflddtors Saedb.
to be tapered with an inclination angle a. The m xed
gaspagitipn insh bpthgangterestygiyral P@'@quﬂif%t 1, ¥a 2peufinishegie be
out snoothly into the interigQr space V. due to the
nciEPATad O En iifitaton Sndie s, Tha BRES fes fdogan Muetiae s
the_ref tor . I

on REPSETH & 180 mbolfly Bk e LN it o BRTRAREIRH
heafnqgid ibefah] il G thd Gap! rRdiMeORhbdE SRRl URE reactor
| ayer” 6 positioned against the peripheral edge of the
r ef dreefuf o&h?or[eaﬂwlheﬂwetasﬁw £ ca® pieventastaphd intensive heat
coating catalyst layer 6 is forned on the entire area
of libeemtiomrudrthe upléticen  cbating ecaBAIES 116yernd epasitianecoagainst the
structural conponent on the outlet side 2. The

pl arerinbgralcadge p%ec%ﬁeatpy@z- layer 6 is made up of a

B TR ot e e B P B
t .10 d he i f
Colel B oL L 6, SR o s

g geco%ﬁ nt onl #d ARePsitdS AFHY RatEmdoaiRlalRfst RGED 18 miRe

e barrier coats 9, 10 are for preventing |ocal
heajp dfiabay-atade Baligr dBaeN andihelphiniie todt 8TakrRkiidréoract i on

o {E!gzie()] A TiN-made barrier coat 9 and barrier coat 10 are formed on the inner
surface of the reactor structural component on the inlet side 1 and the outer
surfaces the afore-mentioned reflectors 3a, 3b. The barrier coats 9, 10 are for
preventing local heat liberation by means of the metal catalytic action on the
surfaces of the reactor structural component on the inlet side 1 and on reflectors
3a, 3b.

[0041] The temperature regulator B of reactor A comprises a temperature
regulator on the outlet side B1and a temperature regutator on the inlet side B2.
The afore-mentioned temperature regulator on the outlet side B1is made up of a

brim-shaped heater 13b to heat the outer face side of the reactor structural

component on the outlet side 2, a regulator {not illustrated) for the on-off control
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surfaces of the reactor structural conponent on the
inlet side 1 and on reflectors 3a, 3b. [0041] The
tenperature regulator B of reactor A conprises a
tenperature regulator on the outlet side Bi and a
tenperature regulator on the inlet side B2. The

af ore-nenti oned tenperature regul ator on the outl et
side Bi is made up of a brimshaped heater 13b to
heat the outer face side of the reactor structura
conponent on the outlet side 2, a regulator (not
illustrated) for the on-off control (20) of the
heatfehe h&iier tdhdarmd & oorllerrondhe tiittet side M Bt tospdidhd Bactop on the
cool the reactor on the outlet side 2. [0042] The

t enpiéiebsid® @ regul ator on the inlet side B2 is made up
of a brimshaped heater 13a, regul at o

not
i 11 198¢4lat E19) tamperatyre sAYIBIOF oBofhe, it srde; h?egs megdecye of a
13a, . an | on the inlet. si C
reaBRhese AT T riolibr St yiBlsi b < onkdi bt the
afo [ ' i Iy i
ar o AN 1 el SR A 8 1 o P rontishon KSR side
aretattached to and fixed to the reactor structural
conponents 1, 2 by nmeans of the round-pl ate-shaped
healioe43] piThe sssreddantioreth briGsbapdd dablers, 188, JRbwwhich are
Figure 4, the brimshaped heater on the outlet side

13bsa-ealigthtjreplater Rrd plans-sheped heaterscaraafteghed (p and fixed to the

di anet er 180mMm O with the present i nvegti ong thdaﬂ
t he'eBelPetrUgiuASPEPONeR I kY 'Beims of {hproppd;plptgrshaped heater

I h | | el |
i ety s AP S5t BRSodi nerte g oofiaha pester

tor s

theg Piel &Stleﬁisﬂs d&}? i@ dhahda & é&bﬁi@#ﬂhh N Eimal ¥R LR it

t he round- shape eater press aving the sane

di a8 @Swith thatprédent iGertion)hal fb @filted eRbter 12BmnT he) of
bri m shaped heater on the outlet side
the reactor structural component on the outlet side 2, and is directly fixed to the
reactor structural component on the outlet side by a bolt 19 through the
mediation of the round-shaped heater press 14b having the same diameter as
that of the brim-shaped heater 13b. The brim-shaped heater on the outlet side
13b is installed only at the intermediate part of the reactor structural component
on the outlet side 2, thus making it different from the afore-mentioned
conventionaliexaimple in Figure 15.
[0044] On the other hand, the brim-shaped heater on the inlet side 13a is
formed in a brim shape having nearly same outer diameter as that of the reactor
structural component on the inlet side 1, and fixed to the reactor structural

component on the inlet side 1 by a bolt 19 through the mediation of the

round-shaped heater press 14a.
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13b is installed only at the internediate part of the
reactor structural conponent on the outlet side 2,
thus making it different fromthe afore-nmentioned
conventional exanple in. Figure 15. [0044] On the

ot her hand, the brimshaped heater on the inlet side
13a is formed in a brim shape having nearly sane
outer dianeter as that of the reactor structura
conmponent on the inlet side 1, and fixed to the
reactor structural conponent on the inlet side 1 by a
bolt 19 through the nediation of the round-shaped
hedD@45] piTee afoistment{cdd codd@415)comipesaaf adcaiand Gt arothe thlet side
cool er 15 conprises a cooler 151 on the inlet side
adhrshergditotheieuten siréace olihe rrastop struchisal compenant en thainlefside
conponent on the inlet side 1 a cooler 152 on the

d
out ] 91 A 5RET A5h Ondbe Pullel Hie ashed I terouas sufacersk the reactor
[ t t | t th tLet ide 2., .
hesthuBrey Borpien 8 e NIRRT pocelSooR MRty P M ce s

ﬁﬁgﬁfnﬁégzt%eg%qﬁ%'-sﬂﬁpés . nr% 5 Hectral YRk Witk 1B @iﬁgﬂbat

i ssipation ti a and an approxi nate
Smuidsifatién frinn 18a1R%HT 88 QapbhRdateldi S PBidkOfn RREMrate (heat
substrate) 15b as shown in Figurel5, and is fixed to
t hedigsipstion odly solstrats pBnak shgwn hBigate ¥5, taad istiized to the position
bri m shaped heater 13a by a bolt 20. [0046] As shown
i n defrgepoadigg m@rdly iguheebrim-shaned heatert3alya kot 20he out | et
si de provided on the side of the reactor structura

cortPGhnfs Showmin Taire S and; figure 4, the copier 45,0 He autiglesige.
di ssj pati on, bo. bstrate, 15b_on whi ter o

R Bt e P sh MR TRy Skl B sl S Bk e o
o 2T & & oy RBontYody e Mo WA ERE inserton
60m#eh 28 halify tmbinAéedismare @r ReahmdisShataid ¢ Ednisr diShe

made |i ke the teeth of a conb, are disposed on the

heaquateshagpait hea dissghatiaubsdyr aibatrdteband & pHmak number of the
860mm high thin-plate-shaped heat dissipation fins 15a, made like the teeth of a
comb, are dispesed on the heat dissipation body substrate 15b. In this
embodiment, the coocler 152 is made as an integral unit fabricated with an
aluminum alloy made heat dissipation body substrate 15b {(approx 10mm thick)
and heat dissipation fins 15a (approx 2mm thick, 60mm high) are employed.
[0047] In Figure 1 to Figure 4, a thin-plate-shaped heat dissipation fin 15a is
utitized as the heat dissipation body. However, it goes without saying that a
heat dissipation body of any shape can be used, For example, a rod-shaped
heat dissipation pin can be used. Also, it goes without saying that although a

square-shaped heat dissipation body substrate 15b is employed in the present

embaodiment for the cooler 152 on the outlet side and the cooler 151 on the inlet
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enbodi nent, the cooler 152 is nade as an integral unit

fabricated with an alum num all oy nade heat

di ssi pati on body substrate 15b (approx 10mm t hi ck)

and heat dissipation fins 15a (approx 2mmthi ck, 60nmm

hi gh) are enployed. [0047] In Figure 1 to Figure 4, a

t hi n- pl at e-shaped heat dissipation fin 15a is

utilized as the heat dissipation body. However, it

goes wi thout saying that a heat dissipation body of

any shape can be used. For exanple, a rod-shaped heat

di ssipation pin can be used. Also, it goes w thout

S aysideg tHelshbpabrptoytgicoald beGUanRs seap & IRgat di ssi pation

body substrate 15b is enployed in the present

ent{oen8ire nFuttermolee asoshewn 162 Figoret e ibuis| désimbide trandthe

the cooler 151 on the inlet (22) side, the shape

entd @9@39"&@!9%009@ 451 Yuthg et Sdﬁe ig n@VIdpﬂ &ith[20pyrg| number
is desjrabl e

tF (SRS 2 3?%9‘?‘03)§Eﬁ1'?tt9h21&53&5§|= chaving:s GamelREoLaPrRmately

%@gﬁ % &{ t‘ﬂg Wfé\éd'é Rhera]‘h At lﬁ %@apo%@g\/ ‘%?gngf % g)ﬁ%pgptlo(glfed
ap %QMlgg?da%N b ST S8 1%1 Rt RetaRE g{gﬂﬁ' til?e!abermeabilrty

di ssipation fin 15a of the afore-menti

di 3etp@ianos ab @by tihiel Her ahe cddibgifan ABtis loB&bﬂaJd' @éjwei Qs to
i nprove the perneability performance at the tine when

t hénacersk it céaling afal ® thpictha tceding pevfetnianas of the dooler ébse
the cooling area so that the cooling performance of
thé’”EQﬂ&‘P@r 152 | s enhanced. [00491 Wt h. respect to

£ B0, 200 Fesped 6 Bigiie 2 pngd el Sf?gf’eégn%teﬁr o 3ing Spbetthe

f
Sné‘%%%né'g% 4 pr20 B6ftofes Tkl ol BFuBICE8BM 6. Accorring o
i A% phesbnPbmbdfimert ARbRH tHereigHe oﬁh@ hééi kG mﬁﬂo@l?‘né ?ﬂrﬁqﬁe

to be 25 it can be 'made to
S arBoles15: attheinlet bide Goalage tdsezaﬁmt lﬁ@an’)blé hfate % B 60mm,

Furt her nor e,

which is the same as that of the cooler 152 on the outlet side. Furthermore,
according to the present embodiment, though it is constituted so that a
brim-shaped heater 13a is installed on the reactor structural component on the
inlet side 1, it can be constituted so that a brim-shaped heater 13a is not installed
on the reactor structural component on the inlet side 1.

[0050] Before the moisture gas is generated, it is normal that the N2 gas is fed
into the reactor A and a purge treatment is conducted in the reactor A. At this
time, the peripheral part of the reactor A is cooled with the afore-mentioned
purge gas. Therefore, the reaction rate of moisture generation when moisture

starts being generated is lowered, thus increasing the amount of nonreacted

gas unless the peripheral part of the reactor Ais heated to raise the temperature.
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according to the present enbodi ment, though it is
constituted so that a brimshaped heater 13a is
installed on the reactor structural conponent on the
inlet side 1, it can be constituted so that a

bri m shaped heater 13a is not installed on the
reactor structural conponent on the inlet side 1.

[ 0050] Before the noisture gas is generated, it is
normal that the N2 gas is fed into the reactor A and
a purge treatnment is conducted in the reactor A At
this tinme, the peripheral part of the reactor Ais

C 0 OThedafuvietriveritibeedofring-ghaped theatee (3a 8 ultiled g6 prevétasoslingrdie
the reaction rate of npisture generati on when noi sture
st Pt BUrgReigag aywinthoae eassiaiated \peotdems.t hideatém ddzasi thgrefdine
anount of non-reacted gas unless theﬁg ri pheral part

of Q%@t%\a?qrbthe Aerr@'ewéa%%r tt'%rqaﬁioségﬁh m@wpécg bg heated to
ut11Pieg dfe TeisraliEn: ABSERTRge dHE PeRg,angedie Tiyeh it is
h

t %ﬁ?tﬁugé%éfﬂ fqﬂbmﬁ.gmpggm lFngaq .négﬁ?dnav thé Fb%cf%t Hrural

operate en e peri par Feact or

ne efdnpBRdrt b tHen B&ideer it RchiddbossiBle #at b pRnk SARRIHHEE13 is

According to the present embodi ment, though it is

C orisdtalled tomdthe ylindsital faty (oylirsiaasieghel Qﬁﬁﬁl’ﬂeréla‘acd Side) of the

installed on the reactor structural component on the

i nlrezcterirde 1, it is also possible that a pl ane-shaped

heater 13 is installed on the cylindrical face

(cyI i nder - shaped peri pheral face side) of the reactor
ExarrpFe L8051] According to Figure 1 to Figure 4,

the react8P™¥®Has an outer dianeter and thickness of

22868810 RO RIFI6S A6 o & ind NEcloP Rk Oh o8P GEmYer

I anet
21 GREtfRcknES&SHSLBINME] ahd F7hn, rr@Jde@lWe fhe imérior 3PadddY Rasthe

t hi ckness and outer form of 3nn1angr204wm

r eselciessy/aidyinndr B@meter of 17mm and 216mm ¢ , respectlvely. the reflectors
3a, 3b have a thickness and outer form of 3mm and 204mm ¢, respectively; the
gap L with the reactor structural component on the outiet side 2 is 1mm and the
gap L with the reactor structural component on the inlet side 1 is 1mm; the length
of the tapered face is approximately 21mm (inclination angle o« = 8° ), a
platinum coating catalyst layer 6 is 0.8 um (TiN barrier coat 7 = 5z m + pt coat 8
= 0.3z m); and the barrier coats 9, 10 of the inner wall face of the reactor
structural component on the inlet side 1 and of the outer surface of the reflectors
3a, 3b are TiN (5 u m), respectively.
[0052] Also, reactor A is made so that the heat dissipation body substrate 15b

of the cooler 15 has the external dimensions and thickness of 235mm x235mm

and 10mm, respectively; the inner diameter of the heater insertion hole 23 of the
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gap L with the reactor structural conponent on the
outlet side 2 is 1 mmand the gap L with the reactor
structural conponent on the inlet side | is 1nm the
length of the tapered face is approximately 21mm
(inclination angle a = 8 ); a platinumcoating
catalyst layer 6 is 0.8 pm (TiN barrier coat 7 =5 u m
+ pt coat 8 = 0.3u.m; and the barrier coats 9, 10 of
the inner wall face of the reactor structural
conmponent on the inlet side 1 and of the outer surface
of the reflectors 3a, 3b are TiN (5 u m,

I esqetsr ion die/outle0£182 J S2AIsst90mmearthe height of tivablent sissiptin fin
the heat dissipation body substrate 15b of the cool er
15 Heads Sframgihedieight ofdherbent dispipationdint 1er ok thewgolgr orp B et
x235mm _ and 10nm respectlvelépnthe i nner di aneter of

t heSifRelit! Sr25mHe @nd thadhinigiess oizh 'FH@""(‘Z Ayurtpgfgose. theouter

t he,.out,l et

retéie B4k M eanes heal 1 e e el sy O it
o IR P Rbld TP AIR] [ OE Co of ¢ ﬂet fin s

qm3%FLKﬁeh%Q&6reA Whe rabie8' to Q;b;ﬁ@i&:hﬁt&g%od—b@u“c by the
brims aped heater 13b is made to be 180mm O (the thin

pl gilene-shaped heater £3) dlpe thixed ajae rincludingt ©2 arkd) Hz (CB8EBmin and
After reactor A was heated to approxi nately 300-350 C

by H#47é01/pirawassiad irtel thee inderior $Bacet Yidrom theddagdeed port 1a to
including 02 and H2(02=101/m n and, H2=101/m n %:t,was

f ecPSNREY PAELUS BBF |”Z'_?r tegpgradre/distribuiony i 3y Eadial disertipe) pt the

o SERSSCRG A Fogporati £ et B et opr T Spile MpEl A the
St G lnaATRRBGH for of B RRSH! LARGH ¥Ryt on i

atl num coat1 ng catal yst

of dubét Sida0! ks my&wru&hg@ma&mre QBtcklop .nsenéd mto and
side 2, was neasured using a tenperature detector

i ndized &:dmenéactorandcturél ctitbohent oh lthee gutleictider2.st r uct ur al
conponent on the outlet side 2.
[0054] At the time of measurement, the cooling fan 18 of the temperature
regulator B was brought to a halt, and the temperature of the brim-shaped heater
13a was set at 350°C. Figure 6 illustrates the results of the measurement.
The test results reveal that the temperature (maximum temperature part) of the
reactor structural component on the downstream side 2, in the vicinity of the

periphery of the reflector 3b under conditions that the volume of moisture

generated is 10SLM, can be suppressed approximately to 440°C.

[0055] [The Second Embodiment]
Figure 7 is a longitudinal cross sectional view of the reactor for

generating moisture with regard to a second embodiment of the present
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[0054] At the tinme of neasurenent, the cooling fan 18
of the tenperature regulator B was brought to a halt,
and the tenperature of the bri mshaped heater 13a was
set at 3501. Figure 6 illustrates the results of the
measurenent. The test results reveal that the
tenperature (maxi numtenperature part) of the reactor
structural conmponent on the downstreamside 2, in the
vicinity of the periphery of the reflector 3b under
conditions that the volunme of noisture generated is
10SLM can be suppressed approxi mately to 440C. [0055]
[ Thievedtior n dFigrndo® @i itsaatdn] vidw, @od Eigdrd Sisa didengéw oitthe aght side
cross sectional view of the reactor for generating
nnlgﬁmﬁ%ﬁww¢¢me$mﬁm to a second enbodi ment of the

present i nventi on. gure 8isits p| an vi ew,
and®®58hy Réfeg'ngéo Kiggrejetofi 'W 81 2 {99610F \Jer oeap@Eing ppistuRRis
r PG g Tl g RIGE aisse PR, P soRBNEE A Stenss? stee

forapdsidl) %J&%@&{%@g%@ %%%r%ﬁte Q{E?\%%l@%/ sidd qtynalrg&té

st al nl ess st eel ructural

congaBerl compdrant bRl osletlGiaé 2 pskitoRad lahinstSdacH GiREr @hd
conmponent on the outlet side 2 positioned agai nst each

ot hesldiagn themvedreieticgily. hahe brermiehiohled yeaclth €tructural component

af ore-nmenti oned reactor structural conponent on the

i nlaatthgiindes sidei & iscepyinppe wvithiat tound-simpad redeap vith adbksismaped

with a flat-shaped bottomtherein, and a gas feed

porbotter theyripy ARG 3t 988 fﬁﬁq ﬁorﬁ Ha Gomsiunicatss withethe ipsidesef the
struc ur al nent et sid

o Tt pp SR Vi, eRa e ‘PeauEEsil pir spuboad wih

RO BB TSI By g

s Bl 40% 585 4R B hier,
flanges are formed inwardly on the peripheral edges of both reactor structural
components 1 and 2, and both flanges are positioned against each other and
hermetically welded 11.
[0057] The centers of the round-shaped reflectors 3a, 3b are positioned
against the gas feed port 1a and the moisture gas take-out port 2a of both
reactor structural components 1 and 2, respectively, and are fixed to both reactor
structural components 1 and 2 using a fixing bolt 4 with a gap L located between
the bottom faces of both reactor structural components by means of a spacer 5.
The stainless steel {(SUS316L) made reflectors 3a, 3b are made so that their
diameters are slightly smaller than the inner diameters of the round recesses.

As shown in Figure 7, the peripheral edges, positioned against both reactor

structural components 1, 2, of the reflectors 3a, 3b are finished to have a taper

(26)



conponents 1 and 2, and both flanges are positioned

agai nst each other and hernetically welded 11. [0057]

The centers of the round-shaped reflectors 3a, 3b are

positioned against the gas feed port |la and the

noi sture gas take-out port 2a of both reactor

structural conmponents 1 and 2, respectively, and are

fixed to both reactor structural conmponents 1 and 2

using a fixing bolt 4 wwth a gap L | ocated between

the bottom faces of both reactor structural conponents

by neans of a spacer 5. The stainless steel (SUS316L)

madethrafihdiostivhangie, «3bThe @ixetdas Sdokingin fidhethe gas feed port

di aneters are slightly smaller than the inner

di alaeaaa flaw ofit snimsthiyintedhe iptesesspece V Age tithevnclinatiéh angiee o,
t he gerlpheral edges, positioned agai nst both
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t N§iL8@8or %‘?qh@‘%ﬁtl{rj} ?oaﬁl ﬁ Q%fe QL ed %a(?nstt gtﬁfa

interior space ang

f 1 Qariptierdl RAgaMRnd RNASBL A b&%Fév@ﬁtE@f 3b and the
reactor structural conponent on the outlet side 2

oc¢eoss] sTahafbleahendtiooad platitini dlaenG ety €Fkr 6 |si tB@icatdnaRe
of the platinumcoating catalyst |ayer 6 positioned
ag&htiret anep eof Wer inpéresurface duf ethe f SWSRY 61 erhbdec reactoB etwataral
be prevented. [0058] The afore-nentioned platinum
co&?mﬁa‘%t’aﬂ%?t‘ﬂe&?@ﬁ Z(exguding thederes in the vieinity of sheyparhy

ot PIRD DA BPhced H, kSR 8 oM BRI, Heoting 41208} o4 Bl
t h%oi{rng%afa@/sltlgfer\é'lsch?ﬁé %{%QF thé jI)‘ﬁl rR:?Je )cge'ﬂ for%e%%%q}%

ontact I nner Ssur ace

Pl #HnlePtlMack Bathe RGCRD ahm@ pluawfh c@at'&sfom%é}@orpf the
TIN-made barrier coat 7 formed on the 1 nner surface

of [G0Be] rEecli4nade dadict dtat PhAd barikNceaalo e forh&®sh the inner

t hgﬂ,%%g of the reactor structural component on the inlet side 1 and on the outer
surfaces of the afore-mentioned reflectors 3a, 3b. The barrier coats 9, 10 are
for preventing local heat liberation by means of the metal catalytic action on the
surfaces of the reactor structural component on the inlet side 1 and on reflectors
3a, 3b.
[0060] The temperature regulator B of reactor A comprises a plane-shaped
heater 13 disposed to heat the outer side of the reactor structural component on
the outlet side 2, a regulator (not illustrated) for on-off control of the
plane-shaped heater 13, and a cooler 15 to cool the reactor A. The

afore-mentioned plane-shaped heater 13 is a so-called thin-plate- and

plane-shaped heater, and in this example, formed in the shape of a brim. The
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[0059] The Ti N-made barrier coat 9 and barrier coat 10
are formed on the inner surface of the reactor
structural conponent on the inlet side 1 and on the
outer surfaces of the afore-nentioned reflectors 3a,
3b. The barrier coats 9, 10 are for preventing |oca
heat |iberation by neans of the netal catalytic action
on the surfaces of the reactor structural conponent
on the inlet side 1 and on reflectors 3a, 3b. [0060]
The tenperature regulator B of reactor A conprises a
pl ane- shaped heater 13 disposed to heat the outer

Si qgardshaped heset aB s tattelicdr @] ah@ Mot thereadtiestructural
outlet side 2, a regulator (not illustrated) for
on-@fripogemton the aitiet side 2 py aeensdfapechuhd-abapred hdateaprasa14.
cooler 15 to cool the reactor A The afore-nentioned

erllpcap sheandn Fiars S, tﬁeswfa_n@aﬁhaw hasier- 13| Infermed i a
t 'hggi o AEhe hakigpn o e?ﬁ%nét?@@?b%m?w@%a@aefﬁégtdbef"%ﬂ
ot & oMRllef Pan A6 oldef Sbrlelr (226m G0 b e FpRUSH Hhidlura
I ouFipeheHe 8 tﬂbetﬁﬁlétrsd?arf%ﬁd e nea@P 9§ ﬁx‘é@ldlré’otly ?&m@ hEYMor

in Figure 9, the plane-shaped heater 13 is torned in a

I OhrdlctaRREEnJbARIYY thdomt Sde S 28 1 thicL8R Y redtiatoh bf the
the present enbodinment) that is smaller than the

outreundditapedt eatdrpRSeTH 4)a) isgirovided withdld samesdiametevasathat of

conponent on the outlet side 2, and the heater 13 is

f i xtBgipi@ne-shaned heatet hd rT@ad#amp-shamwmatﬁréB ig Btsterbanly on
t he outl et he nedi ati on  of

Si a bolt
{ ndhe E50iEt 2a a‘ﬁe’gg Heagie st,s'f%'gg' daeett b B fifieteside 2

t hat
heahetenge T psB™bfbodifa "R aftbrent 38mE b Gl FBffbned
onlc)én%uo,{ahgx | o q,”:,gg,% 1t5he react or structural
conmponent on the out SI Therefore, the

pr §so®}  EREaelierBéHtiohsd ¢bolek 86 @&hpﬁsb@ @coBier 151 on the inlet side

af ore-nenti oned
adhered to the outer surface of the reactor structural component on the inlet side
1 and a cooler 152 on the outlet side adhered to the outer surface of the reactor
structural component on the outlet side 2. The cooler 151 on the inlet side is
formed {o be a square-shaped integral unit with a 26mm high heat dissipation fin
15a and an approximately 5Smm thick fin substrate 15b as shown in Figure 15.
[0062] As shown in Figure 8 and Figure 9, the cooler 152 on the outlet side is
provided on the side of the reactor structural component on the outlet side 2 and
is made up of a heat dissipation body substrate 15b, on which a heater insertion
hole 23 having an inner diameter of 190mm is made in the center of the

square-shaped heat dissipation body substrate, and a plural nurnber of 60mm

high thin-plate-shaped heat dissipation fins 15a. The 60mm high
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conventional exanple shown in Figure 15. [00611 The

af ore-nenti oned cool er 15 conprises a cooler 151 on
the inlet side adhered to the outer surface of the
reactor structural conponent on the inlet side 1 and
a cooler 152 on the outlet side adhered to the outer
surface of the reactor structural conponent on the
outl et side 2. The cooler 151 on the inlet side is
formed to be a square-shaped integral unit with a 25mm
hi gh heat dissipation fin 15a and an approxi mately
5mmthick fin substrate 15b as shown in Figure 15.

[ 006R]plate sipedmestrdissipgtioncfir® 1aadreingds likedhe tebid of agbmb on
152 on the outlet side is provided on the side of the

r edlf® dieat disgieation rody cﬁﬁ‘ﬁétfﬁ?lﬂ Serexeert fauitheetousd-gaaned Jinle.

on ApEieHo fhesgtersn robedatt s pofte B4 U0 GA P gk 2
di aﬁelwé aPLnlilPaﬁn%ﬁtéd;Yvﬁlgg gkupn M?‘r? gl(gp&né%{)sﬁéat tdgglpatlon body

squar e- aped ron b trate, and

Pl Wi Bbtrdnd! ’i@?{apﬁfox GO thitkPhnd Ililéa"t‘ dBElBét%nSﬁ'HQHSQ (Jb%ﬁix 2mm

di ssipation fins 15a. The 60mm h

t hithicipbied eorfMangy. Nerbrdiigs iFRfakd mb Fllgﬁi‘é glaahlarphtérmh@ed
like the teeth of a conb on the heat dissipation body

s uliehat dissipalidm fire teiptutifized ot lacheabdissipatiba pedy. hbbwever, it goes
According to the present enbodinent, a cooler 15 is
enpYiegdasayingt thatsheah dissigationageviogr o gﬁ"al shapg can RBrysest dpr

l“u%&?r.%ﬁ!ei' s ARHLP A e DR LG B R ALl EORS Bty
I ENE A
dl %mpwaa ik 'eﬂnb&éﬁehtsfo%é L.%céﬁ@ cébrerd 5!@1%%9&0%% R&{ drtRe

body. However, it goes out sayi ng that heat

di sqbipRie] BB sd@w RldYe myncsdsrm tiAlkebe used. For
exanpl e, a rod-shaped heat dissipation pin can be

us 463N lndrigure 9,POetesighatesoalixingstmitiforghe domter 45,12 aleginates a

>4 %?.LS hglg?g'%?e rrl]eea?etr Cgll'ltfosl Ith%?rﬁclan?cgerba%gézsdgggrgartgst : f|>:|nsg hole for
the thermometer to monitor the reactor's temperature. According to the present
embodiment, although the height of the heat dissipation fin of the cooler 151 on
the inlet side is made to be 256mm, it can be made to be 80mm in height, which
is the same as that of the cooler 152 on the outlet side. Furthermore, according
to the present embodiment, although the reactor A is constituted so that a heater
is not installed on the side of the reactor structural component on the inlet side 1,
the reactor can be so constituted such that a heater can be instalied also on the
reactor structural component on the inlet side 1.

[0084] According to the afore-mentioned embodiment shown in Figure 7 to

Figure 9, the area of the heat dissipation body substrate 15b of the cooler 151 on
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enpl oyed in this enbodi nent for the second cool er 152
and the cooler 151 on the inlet side, the shape could
be a round one or the like. [0063] In Figure 9, 20
designates a fixing bolt for the cooler 15, 21
designates a fixing hole for the heater contro
thernmoneter and 22 designates a fixing hole for the
thernoneter to nonitor the reactor's tenperature.
According to the present enbodi nent, although the
hei ght of the heat dissipation fin of the cooler 151
on the inlet side is nade to be 25nm it can be nade
t 0 the ifbérsidel is nfade Ghbe abdit the sdnte dtaboiBe astef Batacelof the
the cooler 152 on the outlet side. Furthernore,
ac cr@ﬂ@ibfmy’uclucal canepopeaisoie islebside fre Howexkr hiswybsibiathat the
react or is constituted so that a heater is not
| nsrteawe@ Isoppnetidted |se éh?éﬁhﬁt frea cbHiethsat dissipation bady substrate
|de 1, the Efact?r can be so

conER et A arihg udtisbiR isinage Avplsr ong b osegon

" oG %E‘é?’a?ﬁ’ée“?%*{e%s'% RIS eR, b Sl Bt 8

S hQ'\éébtbrrthlbﬂPbﬂ Rorfipdrient 5 HY RieP SIdE hes@fhgﬁth@flnél&epé}? @F the
di ssi pation body substrate 15b of the cooler

( 29padtdrestivatuedl @nfpenérk onathe het biaeabwtnatﬁlye‘:ﬁ@é@ a’iﬁ the
that of the outer surface of the reactor structural

corfpionghaped heathreisi directly fideddo the didside of thei dutérssugasss ofothe
that the reactor Ais constituted so that the area of
t heeFderstyetyg| fmnoeﬁntwad@e @@b@ﬁ? &15@ thal sply #7e Remgheralsidae

151.0 the t . Si [ and the heat
i &t st Restor e Ramporioat ey M. et e s haated Ri: e

par, Iy, the center part) of the reactor
st rbhg]t(%lrggﬁgd ﬁ%a‘r?r%onent on the inlet side 1 so that the

' nff@dﬂi%’ pﬁ.'iriheﬁﬁor& NRcoi®8 & e a?Jré-H‘FeEMrﬁh ?rﬂ)%%ﬁﬂh Filtre 7

the inlet side 1 is marnly cool ed, and
br itenFiduep Ol 2hsedesr ofi refabidr €3z, 13 droXindlalled ihiige ®8 Fiagier of

the outer surface of the reactor structural conponent
on Howevernit ispossibethat reectorfamnaybe gorstiteted so ihzhenalellediges is
instalied to make the gas feed port 1a and moisture gas take-out port 2a
positioned against each other as shown in Figure 10. In Figure 10, the
constitution of reactor A is the same as that in Figure 7 except for the part

corresponding to the reflector 3.

Example 2
[0066] in Figure 7 to Figure 9, the outer diameter of the reactor A was made to
be 228mm ¢ ; its thickness is 37mm; the thickness of an interior space V is
17mm; the inner diameter is 216mm ¢ ; the thickness of reflectors 3a, 3b is 3mm;

the outer form is 204mm ¢ ; the gap L with the reactor structural component on
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of the reactor structural conponent on the inlet side
is heated by the brimshaped heater. [0065]

Furt hernore, according to the afore-nentioned

enbodi ment in Figure 7 to Figure 9, 2 pieces of
reflector 3a, 3b are installed inside the reactor A
However, it is possible that reactor A may be
constituted so that one reflector 3 is installed to
make the gas feed port |la and noi sture gas take-out
port 2a positioned against each other as shown in
Figure 10. In Figure 10, the constitution of reactor

A itbe btist side® iedminhiate bab With) theGedcteet@Blral BsmpdiRniPSH the
corresponding to the reflector 3. Exanple 2 [0066] In
Fi duleteside 4 ds Birgurtee §ngthhef thel ttaperedi fane apro 21the(inclination
reactor A was made to be 228mm (h; its thickness is

37RglerHE ¥ Rinialinwe sosfing satalyat laver Gris &8 ae(TH basrier than| = 5

the in is 216mm O; the thickness of
r ef“ll '(?Ct':gr‘:‘i‘ff‘]l %‘é m)<ang,{hg barsigrcogts £c10 9f fiainnes “@Mﬁ%f)bthe

L e L S

reagte%ssgggggwﬁ,h £6 the inlet si de lis
1mm thre | engt h of c’t hgpfg%g%céﬁa?’ace approx 21mm

(1 nedsrnabiternial dmMghsions of the heut ﬂls&‘bbﬁﬂﬁ%d&?%hbd@ﬁtéﬁ%f}‘tﬁé
layer 6 is 5.3 pm(Ti N barrier coat 7 = u m+ pt
coarole 151 0n meunlet)s;deeamd thehmolzan 82 tmrth@aatesSI& wéi@ nifdeltdbe

inner wall face of the reactor structural conponent
on 28%BME4aim sitsy) dhickngsd s Hemayitthe isnarfdiametef of the heater

fl , Ti N 5
[ eTorhiieor i halee b e ot 5108 Hirde ngéréﬁbpmq hsight of
b f th | th
o7 i RbSBHBGn R 18] abd Somii ReGloighRpr BF hi s e tne
t 015:0of tRS eHBR234 B the ibist didd Ql]é%ﬁﬁn ot YWk A8 of AAGh is

di aneter of the heater
1.8mm. Furthermore, the outer diameter of the plane-shaped heater was made

to be 180mm ¢ (thin-plate- and plane-shaped heater, 1mm thick). The fixing
hole 22 for the thermometer used to monitor the temperature of the reactor was
installed in a position of 1.5mm inwardly from the inner surface of the reactor
structural component on the outlet side 2.
[0068] After reactor A was heated to approximately 300~350°C with a
plane-shaped heater 13, the gas mixed including Oz and Hz(Oz= 101/min (fixed),
= 101/min (variable)) was fed into the interior space V from the gas feed port
1a with free adjustment of the flow rate to generate moisture, and the
temperature distribution in a radia! direction of the reactor structural component
2, at the position of 1.5mm inwardly from the platinum coating catalyst layer 6 of

the reactor structural component on the outlet side 2, was measured using a
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insertion hole 23 of the cooler on the outlet side 152
is 190mm 0; the height of the heat dissipation fins
15a are 60mm the height of the heat dissipation fins
15a of the cooler 151 on the inlet side are 25mm and
the thickness of the finis 1.8mm Furthernore, the
outer dianeter of the plane-shaped heater was nade to
be 180mm b (thin-plate- and pl ane-shaped heater, 1mm
thick). The fixing hole 22 for the thernoneter used
to nonitor the tenperature of the reactor was
installed in a position of 1L.5mminwardly fromthe

i nnempesatufesiatectdr irtshred is@cirarfixed ta; thetreactdr sttestranentpoosnt
the outlet side 2. [0068] After reactor A was heated

t 0 capipe Sktleleside ¢ BAINBBYUME ofjirmdistare gangrateds (rppeiically, the
heater 13, the gas m xed includin% 02 and H2(02=
101959 volumeai jhe mixgd-oas 3 3% 3 PAIBFERDI €)) was fed i nto

e A S I R

a”%%ﬂ Ghe («&QFH& ro@%s?urg 'é;?-:ﬁér QHtié qBSli.I@, éur(l@(}\iz @’ilows theactase

direction of the react ructural conponen 2,

t hevhR HHe voliinedbf moiSITE deRiiteis VST K0aHd Barve ABishBWEthe case
coating catal yst layer 6 of the reactor structural

comghenenty theenNi des i tedl te theiedator?A. Wi sheiras thessl measurgments

(31) tenperature detector inserted into, and fixed to,

t haverecentieeied, she easting fan 18 ofribe temperatune regrdaton 2 wes broughs t@

maki nﬁ vol une of noi sture generated (s&eci ficall t he
: WA Sehat 380°C.

f e@defhdnireiempsriusef the Rlage-ghapedfiealsr
i 10701, ot ectod estieg it £ vevea] al S feprandre
ge E@ﬁﬁﬁ?re'r?éd)]&weago‘f fctlival 5&8{%@@% tﬁ@@n\/sgg%@ sk,

vol une o I'sture generate 1s and

shawet RRitI6RFE theWiiiity Wt e bBfphFal @§e bfthbaendcortdbeunder
reactor A. At the tinme these neasurenments were

C Okbrelitioas, thath heC eelime gof f Abistlte @enérbedt @aPE0SLMS @ould be

regul ator B was brought to
suppressed to approx 450°C.

Example 3
f0071] Figure 12 shows, for the reactor A for generating moisture illustrated in
Figure 7 to Figure 9, the results of measurements of the temperature distribution
in a radial direction of the position in the vicinity of the inner surface of the
reactor structural component on the outlet side 2 by making the volume of
moisture generated a parameter. In accordance with the case in the
afore-mentioned Exampie 2 in Figure 11, under conditions wherein the cooler
151 on the inlet side was removed, and the reactor A for generating moisture,

which was constituted so that a round plane-shaped heater 13 having the outer
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a halt, and the tenperature of the plane-shaped heater
13 was set at 3500C. [0070] The testing results shown
in Figure 11 reveal that the tenperature (nax
tenperature part) of the reactor structural conponent
on the downstreamside 2, at the position in the
vicinity of the peripheral edge of the reflector 3b
under conditions that the volume of noisture
generated was 10SLM could be suppressed to approx
450" C. Exanple 3 [0071] Figure 12 shows, for the
reactor A for generating noisture illustrated in

Fi gliareet@r 6f228imgus earfd, thé lesolere s vee @hiploRAaniSIBIde 6 the
the tenperature distribution in a radial direction of
t heeuirs Shifaceref the regntonsirgétuial gonafonetenitiplet side i as ehain in
the reactor structural conponent on the outlet side 2

by frigHes n@ trﬁés%'vwen%?onsm u?f@reg@?rélp@&deéxwple 2 in 11

D Tl sl e iBategricre "4 Bth iie Shaned s 13 of e
congliidANSad e tgﬂu{hﬁﬁ&fm ng Ia?ﬁs Tfléﬂ'id ?J]hglﬂﬁ? Erﬂ)hﬁé fan 14€

was renoved, e reac enera

MDi[ed7] EAs a r&ﬁ frml%ﬁé‘ gb 'tﬁé‘ﬁ?ﬁ’es‘i férﬁd%ﬁitur@ oBQéH?éﬁ with the

pl ane- shaped heater having the outer (32) dianeter

of vaRBrnofansistdret et 6 108LMVRES appidk ayed, aith is slightly
provi ded on the outer surface of the reactor

st migheuthan thesappofdixample 2.he i nl et side 1 as shown in
Figure 15. Also, the conditions of the afore-nentioned
Exanple 2 in 11 included setting the tenperature of
bot h pl ag r] ed heaters 13 of the wupstream side and
downst r eaffi 9'dé at 35090, and to halt the cool i ng fan

18, oor[s]ooﬁgdreﬁg sﬁm?{hg%r{l%érg@el:&i&wlﬁio&ﬁ‘f Flay Qi%e%ﬁ&?’% the

tenperature served w une or noilsture

geRRImty sfdh@fnnmh%d\ﬁ%@feea%t.ﬁm%@mmnm dnhé bitehdide/
hi gher than the case of Exanple
2 at the time when the cooling fan 18 is operated when using the same reactor
for generating moisture as that of the afore-mentioned Example 3. The cooling
fan 18 used in this embodiment has the same cooling capacity as that of the
conventional reactor of 5SLM shown in Figure 15.
[0074] Figure 14 shows, with the cooler 151 on the inlet side and the cooler 152
on the outlet side, as shown in Figure 7 to Figure 9, the relationship between the
volume of moisture generated and the highest temperature in case where the
height of the heat dissipation fin 15a was varied. Curve E1and Curve Ezshow
the relationship between the volume of moisture generated and the temperature
of the reactor structural component 2 (E1 is the value measured by the

thermometer for monitering the temperature of the reactor and Ezis the value

detected by the thermometer for controlling a heater) when the height of heat
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Exanple 4 [0073] Figure 13 shows the tenperature
distribution in a radial direction in the vicinity of
the inner surface of the reactor structural conponent
on the outlet side 2 at the tinme when the cooling fan
18 is operated when using the sane reactor for
generating noisture as that of the afore-nentioned
Exanple 3. The cooling fan 18 used in this enbodi nent
has the sanme cooling capacity as that of the
conventional reactor of 5SLM shown in Figure 15.
[0074] Figure 14 shows, with the cooler 151 on the
i nldigsipatiadfiandabhthecoakrets &b the inlat didee amdttheed:ooﬁair d&;, oreihe
shown in Figure 7 to Figure 9, the rel ationshi
betqmﬂ@ﬁldlew@s 256 respestivaly @ddﬂ?@cogbrwefﬁaﬂ%waah@ugm&o a hait.
hest tenperature in case where the height of

he PO7g; s§|—"b’ﬁ§ iF& ﬁ;‘f iFa shayy “\ﬁa‘éﬂ%ﬂ;@ﬂ’m@}’\}@ ﬁ]errg?méterefor
E2 t t

oo ntfitie; BRetenipBd o he TR Rt o 122 #Bd I vBle

St rnLﬂééE ealngctﬂg@%?rﬁgﬁet%r fo’r:-%oﬁtﬁollﬁ'ne%hﬂ%t&% 'ﬁ:ﬂg ll’mBPedmbl’)ﬁt tne

t he nmoni toring t enperature of

r eQ:ﬁE@ WhaeOthE Zabscitly e tN@E&tﬂing I8 €8 i€ fnivddNghd the exhaust

thermometer for controlling a heater) when the height
of presatre ifski®)theltaseicpadtitlaing & rextol Adorgfendératngoroaibtere id mkde
on the inlet side and the cooler 152 on the outlet

si de22Re& (hameter ok ihecexhaedt yduchisdémng @pd|thedisplasemant is
was brought to a halt. [0075] Curves Fi, and F2 show
th@ AYmirg nesbeimage. b‘?'—"i"??e%%r#ﬁﬁ%‘t’é’i‘e yeje ’WF@ﬁH"P%rbiyﬁbe

erat ure eact fi XI h 2(5
t hherPREe? ok o Ratrone (ERRetRe sbiverBctd oy P e 27 Ao
a RGAlfle m%stjt]e?ﬂ'bg %Ll‘ﬁ']oﬁi‘etér %'cBﬁtrollﬁ‘ug \g%ﬂneﬁxfn %ole 21,
capacity o I ng 'S roved and
eX haupsttivelp! iR B HibrelsRswil Bighfa® case constituting a
reactor A for generating noisture is nmade - 22PaG
( di[eoTe} ein adcotdarceewitaiied afdrsinentRrédnembpdimedt mhBigure 7 to
di spl acenent is
Figure 9, a heater is made to be a disc- and plane-shaped heater. However,
the shape of the heater can be triangularshaped. In such a case, a
triangular-shaped heater fixing hole 23 is to he made in the center of the heat
dissipation body substrate 15b on the side of the cooler 152 on the outlet side.
In accordance w the present embodiment, the reactor A is constituted so that a
plane-shaped heater 13 is attached to the outer surface of the reactor structural
component on the outlet side 2 (or to the outer surfaces of both reactor structural
components 1 and 2) from the outside. However, It is also possible that a
plane-shaped heater 13 is imbedded in (or fitted into) the outermost layer part of

the reactor structural component on the outlet side 2 (or the outermost layer

parts of both reactor structural components 1 and 2).
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2. 7mmn). Furthernore, Curves J1 and J2 show the

val ue neasured by the thernoneter for nonitoring the
tenperature of the reactor in fixing hole 22 and the
val ue nmeasured by the thernoneter for controlling a
heater in fixing hole 21, respectively, in the

af ore-shown Figure 9. [0076] In accordance with the

af ore-nmentioned enbodinment in Figure 7 to Figure 9, a
heater is made to be a disc- and pl ane-shaped heater.
However, the shape of the heater can be

triangul arshaped. In such a case, a triangul ar-shaped

heaper7]f IFKHNGMBRAY, | i€ Bisb Pobdld thalBURat Msdipion DBELEutRtrate
the heat dissipation body substrate 15b on the side

of 1taheoftimotamier 1520w thetitiet sidd ks ebadei stialler ih Bizaco dhal dirvae be
the present enbodi nent, the reactor Ais constituted
so diteglly fixedpltariee Sivtepestriaemtobrtha dnnes side dedntatl past)tand a
outer surface of the reactor structural conpaonent on
t hePrirrehiaped degler Js (finpd {Q) theneutyide dperipheral edge) 1 thereactor
reactor structural 0 ts 1 and 2) fromthe

out fuglyra ?%ngptoqtpe |"£g83'p§g possi bl e that a

Z[B@L h%ﬁ@ﬁe Efgst g:ﬂoav?’dlégcra#'ur@qag%iét&e enfahrhgg Shk 'f.{éhﬁ)_;,

art™ o e react r structura

C onppaRRls fBNwhibe tl'fé%é&&r A ifl @ccdrdPEe WS tHRUSrBEHR fivehtid) S6
parts of both reactor structural conponents 1 and 2).

( 3demgl®ed.7] Figuretbes apiad, schématis Widvsof the apishire gbdensting and
heat di ssi pation body substrate 15b of the cooler 151
on feéding appstratgs. diadi Bgure @6 is mallohgitudingl gba%sqxtjomahaphematic
can be directly fixed to the outer surface of

i nriigoram gk “0% B"H’tséf’e Faperptingnand; feegipg rﬂpE‘Hﬁﬁb‘éd IR é:éQLE? 2I4§°

i rﬁm%gt RS P ol B A0

5 et LSRR ey o 05

aC Ry J&@ﬁﬁe%mxéﬂ% tﬁgsﬁg'ﬁﬁl%% al d&‘é PN Sedesighates a heater in the

pipe passage, 27 designates a filter, 28 designates a gas take-out port, 29

designates a lead wire for a heater, and 30 designates a case body. The flow

diagram of the moisture generating and feeding apparatus is generally the same

as the flow diagram of a conventional one. Therefore, the explanation is
omitted herewith.

[0079] With the moisture generating and feeding apparatus in accordance with

the present invention, the external dimensions of the case hody are set to be

380mm wide, 380mm deep and 465mm high. The width 380mm and depth

380mm are generally the same as those of a conventional moisture generating

and feeding apparatus, but in the apparatus shown in Figure 21 and Figure 22

the height is approx 60mm shorter. As stated before, the reactor A can

(35)



enpl oyed. Figure 25 is a plan schematic view of the
noi sture generating and feeding apparatus, and Figure
26 is a longitudinal cross sectional schematic

di agram of the noisture generating and feedi ng
apparatus. In Figure 24 to Figure 26, A designates a
reactor for generating noisture, 151 designhates a
cooler on the inlet side, 17 designates a H2 sensor,
18 designates a cooling fan, 24 designates a m xer,
25 designates a gas filter, 26 designates a heater in
the pipe passage, 27 designates a filter, 28
degjeperatectheavolise bAkidishlié op A0ELMAthdef e6rdiions @F ke higAGkt
wire for a heater, and 30 designates a case body. The
f | dempetatagr f#50T ohlessrendfead theg@hereadfinmistare chpprer d 0 times
apparatus is generally the sanme as the flow diagram
of 1P eHMeUiena!OR8 one. Therefore, the explanation is
omtted herewith. [0079] Wth the noisture generating
and feeding apparatus in accordance with the present

in*@g&}mygfﬁgﬁﬂ%%gggnal di nensi ons of the case body

are se nm wi de, 380mm deep and 465nmm hi gh

Thepotopt the3305aR ARShtSR Rirdaini? 8AZEY 8¢ £ rRRARS Rebivig bBSaratus

sanme as those of a conventional noisture generg%lng
an dorfsemitonguctdp sk afattarindatilities, dnppaiRRe tatenfove HaMydicden
Figure 21 and Figure 22 the height is approx 60mm
sha@es eut ofAthedhydtogen lsefiteining dak eorrae aotsture Aeecling appa3&tus for
generate the volume of noisture of 10SLM under

c o FEFICY RgeRdimanytackTion aslities; anddbe Breur e of 45000 or

| ess, and feed the volunme of noisture approx 10 tines
the conventional one. Feasibility of Industrial Use
[0080] The present invention is mainly utilized as a
noi sture feeding apparatus for sem conduct or
manufacturing facilities, an apparatus to renove the
hydr ogen
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gas out of the hydrogen containing gas or a noisture
feedi ng apparatus for chem cal agent nmanufacturing
facilities, and the like. (36) (37) Scope of Caim
What is clainmed is: [1] A reactor for generating

noi sture characterized by that it is so constituted
that it conprises a reactor having an interior space
formed by conbining a reactor structural conponent on
the inlet side having a gas feed port and a reactor
structural conponent on the outlet side having a

noi sture gas stake-out port positioned agai nst each
other, a reflector placed oppositely to the gas feed
port and noisture gas take-out port in the interior
space of the afore-nentioned reactor, a platinum
coating catalyst layer forned on the inner wall face
of the afore-nmentioned reactor structural conponent on
the outlet side, a heater to heat the reactor, and a
cooler fixed to the outer surface of the reactor to
cool the reactor; and with the reactor for generating
noi sture to make hydrogen and oxygen react under
condi ti ons of non-conbustion by allow ng hydrogen and
oxygen fed fromthe gas feed port into the interior
space of the reactor to contact with the

af ore-nmentioned platinumcoating catal yst |ayer to
make the reactivity activated, the afore-nentioned
cooler is made to be a cooler on the outlet side
conprising a heat dissipation body substrate having a
heater insertion hole in the center to fix to the
outer surface of the reactor structural conmponent on
the outlet side, and a plural nunber of heat

di ssipation bodies installed vertically in paralle
on the area excluding the part where the
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af ore-nmenti oned heater insertion hole on said heat
di ssi pation body substrate exists, and one part of
the heater to heat the afore-nmentioned reactor is
inserted in the cooler on the outlet side, to fix it
to the outer surface of the reactor structura
conponent on the outlet side. (38) [2] A reactor for
generating noi sture characterized by that it conprises
a reactor having an interior space fornmed by
conmbi ning a reactor structural conponent on the inlet
side having a gas feed port and a reactor structura
conponent on the outl et sshsteof@Minng a noi sture gas
take-out port positioned against each other, a
r efweattielaipleated oppositely to the gas feed port and
noi sture gas take-out port in the interior space of
t hd1laf or eAnmeacton fiardoenetating rmoisturep charagiefized okt ithey it is so
catal yst layer forned on the inner wall face of the
af crBstitag it &t cpraprises @ E9actes thaving FolRIAE FPagsnforRgd by
outlet side, a heater to heat t L eact pr d
cosPEbITIa teefis? SRectral Smedinit shafe i nayBls B foes
co t ; ' [
Yortlaf a rgﬁ&tsenﬁl;rgr%nyoh&tgn thd GGt e fading SRS 38

nmoi'sture to nake rogen and oxygen react

C ongibidRnSorPhosiiBRed SyEM4E Eachbtiy, PlechedibrhcBy dpnanray &nde

oxygen fed fromthe gas feed port into the interior
Spape feéd bRt drRiamibisturé @as aaktesmit por Inhthehisterior space of the
afore-mentioned platinumcoating catal yst |layer to
malaforedmentiersadt regdtony a phadinim goating catalyshiagerdomeast orotednner
cool er conprises a cooler on the outlet side and a.
codralfacsof thecaforpmantianeddeaciof strieheralifamnoneht 9p s ujet side,
cooler on the outlet side oppri.ses a hea

i et faess et A cooRE ey B8 el Eacn strerepster
hol.e j e t f i i &
1oL B R BEP i Wk e, QU b6 il
a Rlybfogen RHERRYgeR! reB@ainadi ssridRRhs @N nBREbrRBustiBs bl d16dling

vertically in parallel on the area excluding the part
whaiygroble and oxygented fram ¢tk fesafeed porh Sy thiedntetiw! space of the
reactor to contact with the afore-mentioned platinum coating catalyst layer to
make the reactivity activated, the afore-mentioned cooler is made to be a cooler
on the outlet side comprising a heat dissipation body substrate having a heater
insertion hole in the center to fix to the outer surface of the reactor structural
component on the outlet side, and a plural number of heat dissipation bodies
installed vertically in parallel on the area excluding the part where the
afore-mentioned heater insertion hole on said heat dissipation body substrate
exists, and one part of the heater to heat the afore-mentioned reactor is inserted

in the cooler on the outlet side, to fix it to the outer surface of the reactor

structural component on the outlet side.
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on said heat dissipation body substrate exists, and
the afore-nmentioned cooler on the inlet side
conprises a heat dissipation body substrate fixed to
the outer surface of the reactor structural conponent
on the inlet side and a plural nunmber of heat
di ssi pation bodies installed on said heat dissipation
body substrate vertically in parallel. (39) [3] A
reactor for generating noisture as clainmed in Caim1l
or Claim2, wherein a reactor structural conponent on
the inlet side is provided with a heater. [4] A
reqelt or A esac@ef@igehéafndMbiiuvg eharactaizad mpdhatnt cdnprises2a
wherein it is so made that the height of the heat
di geaghat hayimgbanl yntedor aspaod |fermednbyt lsembiningta séattor sstalictural
the hei ght of the heat dissipation body of a cooler on
t heopaenest ogjthe inlgt sideabryingsa gas deed: prst A gHeager strygtural
heat di ssi pati on cool er on t e
PR PG et OUtF%f?éﬁ%aaQet%w S e Biaptngohprided
SEhAbCEY Sndl 3 o HEES Boddsides 18 he 60034 b g

ane-s rovi

heaﬁo.auégbpa(é—ent pobnqﬁme%t@ﬁ&rrsaéé &ih@af&e%&.ﬁmm rb&8or, 2
inlet side and the outer surface of the reactor

St pltihuh abostingPensidt Riert i@micd! 66 theddnel GallAfdceaet ahe
for generating noisture as clained in Claim2, wherein
i t ale-pentiaed gtadtert stdictured tconpendant at thie eogtigbsideon Heatdy to

substrate of the cooler on the inlet side is directly
f i eat thereapler, GU@ é@@ﬂrfﬁa@@ the ovtresyrigaRef theyfeactgr torgeal the

T e BB il B i it
SUCLARR Bht! NGO UbrfigRR o nl oGRS} Yioiihg H5rbba anc
oxygen fed from the gas feed port into the interior space of the reactor to contact
with the afore-mentioned platinum coating catalyst layer to make the reactivity
activated, the afore-mentioned cooler comprises a cooler on the outlet side and
a cooler on the inlet side, and the afore-mentioned cooler on the cutlet side
comprises a heat dissipation body substrate having a heater insertion hole in the
center to fix to the outer surface of the reactor structural component on the outlet
side, and a plural number of heat dissipation bodies installed vertically in parallel
on the area excluding the part where the afore-mentioned heater insertion hole
on said heat dissipation body substrate exists, and the afore-mentioned cooler
on the inlet side comprises a heat dissipation body substrate fixed to the outer
surface of the reactor structural component on the inlet side and a plural number
of heat dissipation bodies installed on said heat dissipation body substrate

vertically in parallef.
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[7] A reactor for generating noisture as clained in
Caim2 or aim3, wherein it is so constituted that
the heat dissipation body substrate of the cooler on
the inlet side is fixed to the outer surface of the
reactor structural conponent on the inlet side
positioned at the inner side part of the heater press
fixed to the outer surface of the reactor structura
conmponent on the inlet side, and a heater is fixed
between the outer surface of the outside part of the
reactor structural (40) conponent on the inlet side
andsjt he Aeadclr o gfieratih@ Imofstiire &kt Qbimeo lin QRMEr Rbi Chim 2,
noi sture as clained in daiml to daim7, wherein it
i s vderaipasteattot eiductunalt conipenérdain thesisliep aitle ds phvidled with a
substrate of the cooler on the outlet side is

di Medlely fixed to the outer surface of the outside
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reactor for generating noisture as dained in Caiml
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constituted that the heat dissipation body substrate of the cooler on the inlet side
is directly fixed to the outer surface of the inner part of the reactor structurai
component on the inlet side, and a brim-shaped heater is directly fixed to the
outer surface of the outer part of the reactor structural component on the inlet
side.

(7] A reactor for generating moisture as claimed in Claim 2 or Claim 3,
wherein it is so constituted that the heat dissipation body substrate of the cooler
on the inlet side is fixed to the outer surface of the reactor structural component
on the inlet side positioned at the inner side part of the heater press fixed to the

outer surface of the reactor structural component on the inlet side, and a heater

is fixed between the outer surface of the outside part of the reactor structural
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[11] A reactor for generating noisture as clained in
Caiml or Aaim?2, wherein the heater to heat a
reactor is provided on the cylindrical face of the
reactor. [12] A reactor for generating noisture as
claimed in daiml or Aaim?2, wherein a heater is
made to be brimshaped. [13] A noisture generating and
feeding apparatus as claimed in CCaim1 or Caim 2,
wherein a reactor for generating noisture is enployed.
(41)

component on the inlet side and the heater press.

[8] A reactor for generating moisture as claimed in Claim 1 to Claim 7,
wherein it is so constituted that the heat dissipation body substrate of the cooler
on the outlet side is directly fixed to the outer surface of the outside part of the
reactor structural compenent on the outlet side, and the heater is directly fixed to
the reactor structural component on the outlet side by making the heater inserted
into the heater insertion hole made on the cooler on the outlet side.

9] A reactor for generating moisture as claimed in Claim 1 to Claim 8,
wherein it is so made that a heat dissipation body is made to be a
thin-plate-shaped heat dissipation fin or a rod-shaped heat dissipation pin.

[10] A reactor for generating moisture as claimed in Claim 1 to Ciaim 8,
wherein it is so made that the outer surfaces of the reactor structural component
on the inlet side and the reactor structural component on the outlet side are
made to be round-shaped, and the heat dissipation body substrates of both
coolers are made to be either round-shaped or square-shaped, and the heater
insertion hole installed on the heat dissipation body substrate of the cooler on
the outlet side is made to be round-shaped.

[11] A reactor for generating moisture as claimed in Claim 1 or Claim 2,
wherein the heater to heat a reactor is provided on the cylindrical face of the
reactor.

[12] A reactor for generating moisture as claimed in Claim 1 or Claim 2,
wherein a heater is made to be brim-shaped.

[13] A moisture generating and feeding apparatus as claimed in Claim 1 or

Claim 2, wherein a reactor for generating moisture is employed.
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