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f .~ Cr REACTOR FOR GENERATI NG MO STURE AND

MOl STURE GENERATI NG AND FEEDI NG APPARATUS FOR \MHI CH
THE, REACTOR | S EMPLOYED Field of the Invention [0001]
The present invention is concerned wth 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
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[0001] The present invention is concerned 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,
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f t alnclination angle of the peripheral edge of a
reflector 1 Reactor structural conponent on the inlet
side 1 a Gas feed port 2 Reactor structural conponent
on the outlet side 2a Misture gas take-out port 3a,
3b Reflectors 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 nmounted on the inner surface of
the reactor structural conponent on the inlet side 10
Barrier coat nounted on the outer surface of the
reflector 11 Welded portion 12 Fixing hole for the
sheath type thernoneter 13 Heater 14 Heater press 15

) e 585 LR g T e, L0003
oxxg%a%ﬁlst%turél Zdmborlent 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 bolt

5 Spacer

[o)]

Platinum coating catalyst layer comprising a barrier coat 7 and a platinum
coat 8 mounted on its outer surface

9 Barrier coat mounted on the inner surface of the reactor structural

component on thé inlet side

10 Barrier coat mounted on the outer surface of the reflector

11 Welded 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 Hz and oxygen gas Oz
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is. fed fromthe gas feed port 1 ato the interior
space V, and when the gases contact with a platinum
coating catal yst layer 6 nounted on the inner surface
of the reactor structural conponent on the outl et
side 2, the reactivity of the hydrogen and oxygen is
activated by catalytic action. The activated hydrogen
and oxygen react at the appropriate speed w t hout
causi ng an expl osive conbustion reaction within the

‘at nosphere, below the conbustion tenperature of

hydr ogen, and the high purity noisture gas V produced
flows out fromthe noisture take-out port 2a. [0004]
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is provided on"the outer side of the reactor

St AmtE lokydtih FRBPANEY apropidie spedd @lithéut dauging adid ekfissive
reactor A is heated by the pl ane-shaped heater when

t heomtmatidroreagdtiont veithinsthe atmdsphere ebeldv themambtistion temperature
rel ati onship between the tenperature of the reactor A
anef hydeogepaand e hight rurid moisture, gey ¥ pspduces Jigus out fogme the
the tenperature of the reactor exceeds approximtely
20006re RkePERAY B rate of the hydrogen oxygen
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h
af ore-ment i oned hydrogen and oxygen proceeds,

I eRatfkty Of tie MRIKRH Y dxigen’ie Aelivatiy diricd, maRdint the Riable
reactor's tenperature goes up. In order to restrain

t hezaetionr &- botin hydrogeeh andobxygen.eTo achidye shis @ndr 8 pkneshampsd

t he hydrogen and oxygen, it is necessary that the

t ehgateratduip @rayfdedion the puter gde ghthe seagtdr striatyrgl egampgnent on

t em”E%Lﬁ‘ét%?d% 2I %\r/\\g Ehe(rfeggtore,&( %'L%Lt%a by the plane-shaped heater when
the reactor A starts 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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(3) 400--450) than the lowest limt ignition
tenperature (approxi mately 56090, and the limt
ignition tenperature goes up higher than 560C
depending on the mxing ratio of hydrogen and oxygen)
of the hydrogen gas (or hydrogen containing gas).
[ 0006] Accordingly, with this kind of conventiona
reactor for generating noisture, such nmeasures as
limting the flow rate (nanely, the vol une of
noi sture gas Wgenerated), inproving the cooling
performance of a cooler 15, or increasing the heat
capaci t f a reactor A, are inplenented. Wien s
0

ARGl Y e Bvest i S raturﬁéemgmﬂs@@ﬁﬁrﬂa@og
Pt 8 W Hibn b drbiord S b FighR vt 60 'Rl on B
IeRPGY 1l B0 hdtadh arld' Rygel oF, € HliBhth g (Bt Hdrbgen

thea&mhﬁggggn a trend to domn3|ze the apparatus for

generating noisture while providing a bigger volune of
N {006 e Acghedinglyt wieh thisvkireh oh @snJeatidhatl eeatatefdr igenélatng
field of sem conductor manufacturing facilities. For

examejstuse, susbnmesmyirdsope liofting thafflow aie dnarsely, athgewojumet hie
vol ume of noisture required for each treatnment process
| nEosisegas Waepeiated h §IRFoving,Be s0ling peésmancef agpgler 15, or
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sen1conductor manufacturing facilities I's required,
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restriction placed upon its vol une/di nensi on. Because

of [00AT)s Hewswmn, ini tecérd yeasr there is seen a trend to downsize the
apparatus for generating moisture while providing a bigger volume of moisture
generatfon, 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 moré 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 apparafus 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 A to be improved by means
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i npossi ble for the cooling performance of the reactor
Ato be inproved by neans (4) f j of upgrading the
cool ing fan though inprovenents such as naking the
heat dissipation fin 15a of the cooler 15 higher and
i ncreasing the nunber of heat dissipation fins
slightly. Simlarly, it is very difficult to upgrade a
reactor Ain view of the afore-nentioned restrictions
on its volune. For exanple, the structurally

al  owabl e di mensions of a reactor A for generating

nmoi sture having a large flowrate of nore than 10SLM
are S|n1lar to the values of dinensions (outer

di ShUPERIDS St Odling farh Beug mpipwementiesughasgnaking that heat
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is no way at al to neet the requirenent of

i nerrmalryganbh@bwenhwﬁaoﬁs‘ofrmesdtwﬁerog@iﬁfaahgedmolsfuré/ha)mdﬁ
the restrictions in its volune/di nmension including

t héarge/fiowrats/ o mosntham HM0SM adesimilkaobltes valies ofdirensiens (outer

conventional reactor equipped wwth a cooler 15 fails
t o diamgter 2g8em; thiskness Jrmmudndhsight ofrasheahdissipatipn e 25mm) of

ener at ed saf el and easi | 0010] Patent Docunent 1:
R W RN i T e S

ﬁﬁ&l@‘ (&Aegtg(%f(élﬂ WO 01/ 94254A Di scl osure of
the AV ent ec the Invention [0011] It is an
objapeé) Oﬁ'hérgﬁreorf&s%ntsodv@?ft?o'ﬂ i AfdctoP eﬁtl Bé&d W a cooler .15
above-stated problens of e conventional reactor for
gepriidbd REh tReisFlittiR, sho@m Rl B(gur& h&tthdr& R no way at all to meet the
requirement of increasing the volume of moisture generated in view of the
restrictions in its volume/dimension including that volume/dimension of the
cooler 15. 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: INTERNATIONA DISCLOSURE WO-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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react or cannot be upsized, and cooling performance
cannot be enhanced significantly with the cooling fan
15, due to restrictions in the volune/di nension (5)
of the npisture generating apparatus, thus resulting
in there being no way to increase the volune of

noi sture to be generated by the conventional reactor.
It is another object of the present invention to
provi de a reactor for generating noisture that has
made it possible to increase the volunme of noisture to
be generated using a reactor A, and having a simlar
vol unme, by making inprovenents in both the shape of

t hef B§dneisturesgeng@ting aPraratis ghust regelting 8 therethaing Raywpy fo

i B G080 ok Bt alon 5k APk Al B
i i f | I, j i fi ly. ©Me

o el 35! e sk R of B8 B Elo om0

| NYHBRI thdd R4S nfABE: pédshbleetol aH&g?%L@ag@ﬁ.h{égoftrn&smre to, be

requirenents to I ncrease the v noi sture to be
gepererdted (Rhge BPHAKIoN A, 2and SRGHE! a (ST valirA&rE bE 'making
228mm t hi ckness 37mm and hei ght of a heat dissipation
f i mp2éwementsiit both teo@shapetof treadoolet 1 5lahdithe, fixiag strhctwe df fthe
Figure 15, to enhance cooling performance. Nanely,
onfgplesi16 o themeactdr Aoadist beattdisaipatiandtom tivg désfctar Atis enteinced
the_heat dissipation fin 15a w thout upsizing the
co¥ithayginereasing the vlumg{dimpngion ehHercpe!st 1%%%"”5’?"‘% e

cool er 15 of the reactor A were tried, and tests were
conducted principally aimed at suppressing the

te Leactor A Dbel ow about 45000 during
haﬁtggﬁsg#f%eﬁ'g\(?%‘géfati on of the cooling fan 18. [0013]

Fi [0812)Y Invaftor\GWRe brEsdnt BVERion hatOcdmeltd it idBa oftRSeting the
reactor A having a cooler 15 equipped with a 25mm

hi glauirenadntstlo @ vrqaae thervofume of baistuae th leyehlrated byeaployingA

havi ng a cool er 15 equi pped with a 60nm hi gh heat

di reattpaloiiendiaingten 28mm, thickness 37mm and height of a heat dissipation
fin 26mm) with 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
cooler 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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wer e manuf actured, and cooling performnce of coolers
15 equi pped with the heat dissipation fins 15a with
di fferent heights was studied. (6) i | In this case,
the outer dianmeter and thickness of the reactor A were
228mm 0 and 37mm respectively. The total volunme and
total surface area of the heat dissipation 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 m respectively.
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val ue etern1ned y the restrictions o

Voldépedtileipringithetorll vbinme ahe tdtalBAAde0s184 of A3 BEAY didipatidn
the height of the heat dissipation fin 15a is rra e to

befimi thae shdvwram Gligare 1tohevereo|548am darde 04480t af , tréspectively.
reactor A exceeds the Iimt value, and the nore
waFurhpemengaslighimpeyaineels wete made ormhe geating fan 18se that the air
noi sture generation starts. Siml arloy wWth regard to
colﬁ‘l"ﬁ"’ﬁ@ °f$5'ﬁ /TEE' in Figuies! 7qyasimads tp be §.0 e/ 'rh'”fFéﬂﬁ‘"%vFQ h a
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| ess has 'been enp oyed presen I'hvent
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outline of one exanple of the afore-nentioned

o yisdipatien §eNEA Bimaae taPPRYRdr tan@Ping Bretoliniddin efiaCdf tHe
A of Figure 19 and Figure 20. Quter dinensions (the
voleantel Alexceedp dhenlinjbyaluey ahe the more wattage that is required by the

heater at the time moisture generation starts. Similarly, with regard to cooling
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. Theréfore, 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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wi dt h 380mm x depth 380mm x hei ght 533nm Al so, 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 H2
sensor. The fixing position of the cooling fan can be
appropriately altered depending on the structure of
the (7) case body. For exanple, in the case shown in
Figure 21, it is placed on the front side. [0016]
Figure 23 is a diagram show ng the rel ationship

bet ween vol unme of the afore-nentioned noisture

generated in the reactor A and the_tenp ture of the
7 e o0 S, AR g 15° 4P Bouh JL FIOSRLE . I RieprLon e
coplitRpef an 18 is set to off, the tenperature of the
reactor reaches 430C with the volunme of noisture

geppiét eohurd 23 §Ld\@i§%rﬁm%ﬂ§\ﬁin8ftheﬂ'el%§6ﬂ§h‘3i &Meh%run@hw the

the tenperature of e reactor reaches 42000 wt

Vv ohforemeérition®d mibistufe geHeritéd intheiea@SLAVhAd the tathseratdfe ot the
60mm high fin). Even when the height of the cooling

f i readtbashosvnrim Higuiteo! 7te Figuhee2th e iVigiien thé cadlieg &nl 1@viabétdo off,
dinmension limt (approx 60mm, it was difficult at the
tithe temeerplire 19fthes reagtop ceAcho® 480 wite dhe velupe roftrovistursf
4500 or %ess and a volune of noisture generated of
1096rate Al BLM 0 cAPDPSa SPMMg finks @R thentearerage Rhthe
f oun t hr.ou nal.ysis of the . afore-nenti _est
B B0 £ Rt e pmerh roj g Bneirien A M i Slse
hi ghesdm a ; r . t.Q_t

e hEFRRL £y Pun b0 FrGRA LR cogffidn a1 fagq to be
15Be heighteofttheaRWiiblk @henksidn ViR \WagHrox SnA) R \as ldRfiddlttad the
it has been |I|earned that heat transfer

C htiniea tHeefan Halts 3o htlevd AdighesiCietpertur® of RB0TEHt less and a

dissipation fin 15a need to be inproved in order to
enteimecofmaisivrglgenerated ofli&@XiMpat i on from t he heat

gg[ggiﬁamvgrqtorfsi or% tt}eSgr'esgrft) ?r?vie]rcwtiio%arllalvz ’fou%%, tsl"mlpo%\gﬂ ainglyé:iis o%J trhg
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 installed
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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when the reactor Ais constituted so that a

pl ane- shaped heater 13 is installed nearly over the
front part of the outer surface of the reactor
structural conponent on the outlet side 2, and a
cooler 15 is fixed to its outside through the

nmedi ation of a heater press 14, the heat transfer
fromthe reactor Ato the cooler 15 is suppressed
because of hard m ca used to cover the pl ane-shaped
heater 13 for (8) its protection. Thus, it has becone
evident that the cooler 15 has not achieved its

function. suffjciently. [0018] The present invention
ha¥® BRERIY e%b%ﬁd e ﬁei"%@ N t@afg}ge geoler 42 hpm nefeaghieved

abgy. ; ane- shaped heater 13 is inserted to the
hegsfﬁncc}{gggf]@é?ﬁ@h body substrate 15b of the cooler 15,

anfoh8)St fhd 2Rl YnvBRtidhNRa BRL rcgf-é?%{ étRf the glgng\r/vfeﬁiég s

structural conponent on the outl 2,

COoepRiineliS ab&@li PR plhbBhdded R&Adr 9B Sisi Radreantd ik ihé%t
r

adhered only to the peripheral edge of the reacto
sodisdiggtiom bady slibsisatpash oithé Eculert 15CanEiRSthiIvd oMyRRAEBENter
possible efficiently. [0019] The present invention as
c| rarhefdhe reacloastmcluralcofmpociatrentis duflet sidng tdridithe dodter 15
that it conprises a reactor having an interior space

f ofiRpes with dhsbsa disgipationdiads adhesed enly torthe perinhetahedge afn
the inlet side having.a gas feed port and a reactor
e aPern £ eBipe iR UAPEHR (e toe el T agsemge possivie
”D%]fﬁéiéml gas take-out port positioned agai nst each
ot her . reflector placed oppositely to the gas feed

POH1 Sﬂlm TR ppddehe iRAtidnA%S - Q%ﬂ;neg Ot Cidimt PEjs @ngurir\n&ﬁally

space of the afore-nentioned reactor, a platin

C amhitinged 8b ahat St cdnipfiess baesBisH HNing @ ihBASH spak@drmba®g
of the afore-mentioned reactor structural conponent on

t rembinirigea redctbe struciurakberneponent dnethe inlétesideclzentngra gasfbed

cooler fixed to the outer surface of the reactor
port and a reactor structural component on the outlet side having a moisture gas
take-out port positioned against each other, a reflector placed oppositely to the
gas feed port and moistu_re 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 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 cbnditions 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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to cool the reactor; and with the reactor for
generating noisture to nmake hydrogen and oxygen react
under conditions of non-conbustion by all ow ng

hydr ogen and oxygen fed fromthe gas feed port into
the interior space of the reactor to contact with the
af ore-nmenti oned platinum coating catal yst |ayer to
activate the reactivity, the afore-nmentioned cooler is
made to be a cooler on the outlet side conprising a
heat dissipation body substrate having a heater (9) r
insertion hole in the center to fix to the outer
surface of the reactor structural conponent on the

outnsettiog jhgie, in dhg centertg rﬁélto tenpier Yrfagrgh thgireagtes triugyral
bodi i || ly i | el h

oxertitenegt b et S gt %ﬁﬁe?ﬁﬂg%p g%pgé‘es
' ”ﬁ% a@éé’%gf%k@ i gtafb‘ﬁelhﬁﬁtthg s?r%% p&%{umﬂg P%F% ef e

of "t he
af Qfo?e—ﬁi%ﬂﬁdn@& %a{eﬁ%temen ihSlel &S%t Rt dfs&ﬁsdaﬁ 6639's%5st%‘ib
the outl et side, fix the cooler to the out

S Ukekigts farifonk ipart beme 'h@éter t&ﬂwémhéléffblre-rﬁ@lﬁ_@ﬁ&ﬂébct@ﬂlsFﬂ%@r’(ed
outl et side. [0020] The present .invention as clai ned

i ninGhaonlé onshd eutidbsiaeEn todlix tye captin &1 the bttedsisface Hitbe ietctor
conprises a reactor having an interior space fornmed by
c o AtigtiralcorpPPRent P theutlelsider al  conmponent on the inl et
side having a as feed port and a reactor structura

cof98Re ntThE nPiEReNt oify§néien qudélaﬁ%ﬁﬂ iy GaifpiZs isu figndgmentally

r ol B bebh SopBeR . Aetph Ry St P sted dpmmed iy
”Db&%lﬁlﬁ glar%aétakﬁruggﬁal Q.ernﬁoﬂeﬂt Bll? e' .HFe?E.hQ rhaﬁﬁq?‘ggg foeed

afore-nmenti oned reac a I hum coat

C abéﬂt ¥&d a Pe’é}éﬁF stfutur® doMpPorieifor B8 SGUet Rk halifs & mfsturd) §as
af ore-nmentioned reactor structural conmponent on the

outakeduspatepositiandrbagainst achhmiadr, 4 heflectequidaed, oppositely to the

cooler fixed to the outer surface of the reactor
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 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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to cool the. reactor; and with the reactor for
generating noisture to nmake hydrogen and oxygen react
under conditions of non-conbustion by all ow ng

hydr ogen and oxygen fed fromthe gas feed port into
the interior space of the reactor to contact with the
af ore-nmenti oned platinum coating catal yst |ayer to
activate the reactivity, the afore-nentioned cool er
conprises a cooler on the outlet side and a cooler on
the inlet side, and the afore-nmentioned cooler on the
outl et side conprises a heat dissipation body

oot be B0 hrf 2 BBl BEF L bER shobialion B st
st rv%tatngat ) pEaRAAShL aregle%m&*n trttepagyvgte% 15 grg te- rﬁt\g.oﬁed

p ura er of heat I SSI pa 1 on I1es In

Vehbateinkyrtibh! hBR! 6H el hédt dislPafdnBody*Subbititd BxisRRe aR@the
where the afore-nentioned heater insertion hole on

t hefonembntitines icodler 0N the MhletSsids tomprises>d e, disHipatib Body
af ore-nenti oned cooler on the inlet side conprises a

he atbsttatedfixpcita the duted\surfanebof ttheateactor stediural compomarit en the
surface of the reactor structural conponent on the
| nintt SsieoPé\dameIU'@' purnbe| of heathdissination bediesdinstaliqsizari e heat

8| es jn on the heat dissipation body

@?'P%tt"’@?’f?g‘t ?Lfbéﬁ?tﬁ‘/e""??"%éﬂ%ﬂr?'@l [ 0021] The present
or 00 Thephedeaf [lthon 3o can el 7 BT acgf’ﬂ?’weﬁa%ﬁ'mrq o

CO&%@H%?S f'?tgd% kg th:ﬂlaeFeaétopgtruc?uralpéer?’Poq@tq et side is

heat er The present I nvention as c a

C phoidéd wacsaestemg to daim2, is nmade so that the
hei ght of the heat dissipation body of a cooler on the

I njoe22]siTdhe presedt inbentibe iag letaingdd hhElaitveqtacdbraing paClain 2, is
body of a cooler on the outlet side are nade to be
t hmadepethgt the heighleaf e hegt dissieatine hedynf agioplet pothelinielysidef
t he c%oler on the outlet side is made hlgper .
and the height of the heat 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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[0023] The present invention as clained in Caimb5,
according to CGaim2, is constituted so that a

pl ane- shaped heater is provided between the heat

di ssi pation body substrate of a cooler on the inlet
side and the outer surface of the reactor structura
conponent on the inlet side. [0024] The present
invention as claimed in Claimé6, 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 conponent on the inlet side, and a
br|WFshaped heater is directly fixed to the outer

AE g oo o S
¥hi308 ntieSodhdTRib Het &%ﬁbdﬁbr? bocﬁé%g%tgdté‘gfthé’cﬁlé?'ogglﬁe

aim3, is made so that the I SSi pati on

S Ulﬂﬁét sfe s ledtd heChiftr ShirfaeR of the reédﬂr%ﬁm&blﬂﬁcdnﬁ)oﬁém%ﬂ thed
the outer surface of the reactor structural conponent

oniridieideipokiddneli al ehepinsertsideryaet dfithet uatdr prees fisedle thébliter
of the heater press fixed to the outer surface of the
r eadfase of tthe, tsagion strenturploreeponent oniibe ingt esides iade a heater és
heater is fixed between the outer surface of the

oufisgdaletyyaen thr oyteresyriase b thes pyteige pRAIOf the ApRsioe sirugiral

th | et d t 0026] Th

prggtﬁF%P SIﬁ?F@%sgg ?EP%@@ f e%$2|n$8 aLcorglng to
@gﬁg; tfh% r{)rgeﬂ mvz,ntlo s ﬁhélgim BtQ:%oniﬁ%ttR Claim 1 to

ody subs rate o e cool er on

Y Uda‘ﬁﬁ 75is 46 riadle Mt BfetHet didsniaflod BodyiBibQrekteEss tRdEJoRT Bn He
the outside part of the reactor structural conponent

Onotittee siddld ditecty fl@d t@the dulee st @F theSouthiideasdrt of tid re@étor
to the reactor structural conmponent on the outl et

si dleuchyalmekiprgert feo theautist sidasand tod heatet & diteetyhiatde the

| nFc’e(:)arcttolr gtrr]uclgt?rlaleco%%ﬁen? rg)nttlr?ee oﬁt?e? Isi%re b?/nmgkl?n% t?mgthlegtter ?nlsgr?éd
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 aé 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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[0027] The present invention as clained in Caim?9,
according to Cdaimlto Caim8, is nade so that a
heat di ssipation body is made to be a

t hi n- pl at e- shaped heat dissipation fin or a rod-shaped
heat dissipation pin. [0028] The present invention as
claimed in Caim110, according to Claiml to CaimS§,
is made so that the outer surfaces of the reactor
structural conponent on the inlet side and the
reactor structural conponent on the outlet side are
made to be round-shaped, and the heat dissipation body

suﬁﬁé ates of both coolers are nade to be either
¢ ol AR rseTesst oUentPB 48 Kisfsest In Siaimt He a¢roing to Ciaim 1 or

SUBED 4 de JFoc b8 BB MRS I\ Beslch et n s o
becﬁiﬁ&ﬁ&r Q@QQ% rdadidp ti [0029] The present invention

as clainmed in alm 11, according to Caiml or Caim

2, [dosﬂwami@ pr&sehiiAlentiB a8 8RR ik Q:|Ji}ﬁ?\t2, BcdoRfg BClif 1 or

provided on the cylindrical face of the reactor.

[ 0CBOY 2T lempdee se at ianveardr ii© Mads t€ baibArcshapeds Thaplesent
according to Caiml1 or Caim2, is nmade so that a
hetavention.sasraaiteed io QieimBi isfupldapentally Eoastitutedssnthat a moisture
invention, as claimed in Caim13, is fundanentally

c oBRErating ends fpeding t aRparabiiss isy canstityigse byt i yripgaadreaetetiferg

apparatus is constjtuted by using a reactor for
ge %Pﬁt'f‘%ﬂmff‘ﬂ“lr%?tﬂi’ﬁ‘beé{'\‘%!ﬁ"éﬂed in daiml. Effects of

the I nvention [0031] The present invention is
constituted so that a pl ate-shaped heater is directly

fi gmcd & tHVBvedpbber surface of the reactor structural

conponent on the outlet side through the heater

| NBe3t]i TRe Hedsentrdention id EshsttoRl Jdi that P BlateDshabed Yeater is
directly fixed to the outer surface of the reactor structural component on the
outlet side through the heater 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 outlet side. As a result, the present invention can

generate moisture at approximately 2 times the amount of moisture generated
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substrate of the cooler on the outlet side, and a heat
dissipation finis installed only on the part

excl udi ng the afore-nentioned heater insertion hole of
the heat dissipation body substrate of the cool er on
the outlet side for cooling the reactor structura
conponent on the outlet side. Accordingly, heat from
the reactor structural conponent on the outlet side
is directly transferred to the heat dissipation body
substrate w thout passing through the plane-shaped
heater, thus achieving substantial inprovenents in

A LRSS 5o s o s
di g@? p§5%p$’ﬁib I urg’stt| é}?%%‘é ?’ % tor%t%r\j\a%t%grla%m%?’f’ﬁ@’f%r al
cormgfyen’fhé)@tamﬁ, ea#érﬁsnc% dfd da‘éerﬁ'hﬂ'ge%féélt% thﬁe%s.gt%m

i nvention can generate noisture at approXi

ti geferdting apparatls Rf impRivel WeBa @eNPE Jlifb-sHaped heater of the
conventionally and safely w thout reaching the

t ergaetoastarcturdli aphponérit an treboutliet sidé 3- adGn\vahinhgner such that
enpl oying the small-sized reactor for generating
nothethaak dissipalipg Hody isubsinater of- the cpelef on thenewletinide does not
ascendl ng velocity of the noisture generating

agt (péthjtae jopisr T planepthaned §ﬁ%t9%§|° st thet

O oo S A SRR IES Sl B
g:@%b&@}th@{énﬁ)@@(wggﬂﬁ%g %F]% Jﬂe cooler on the outl et

does no contac e outer surface side of
t he pl ane-shaped heater so that heat dissipation is
reduced at the tinme of heating, thus efficiently
maRiidi Qebdrptioreairawingg0 up to the tenperature of the
start of reaction. Brief Description of Draw ngs
[ 098331 [Figyee & isla frent yiepwad atreadtarviorafeneratirpmpisture with regard
generating noisture with regard to a first enbodi nent
of toradisst diftent ¢f Japresant 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 (radiatl) 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 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
noi sture 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
exanpl e of a cooler on the outlet side, for the

noi sture gas, of the reactor shown in Figure 1. Figure
6 shows the tenperature distribution (radial) in close
proximty to the inner wall of the reactor structural

conponent, on the outlet side 2 of a reactor for
gener at i Uo7 sBuf ORFitANale 9% Sestianak ¥isie oL & Reactayuipe

1to Figure 4 14) Figure 7 is.,a |ongitudinal cross
e BTG Gotrd ity (bt dp ‘o, oo etibdianG o€ rieen
W i RefisPect to an other enbodi ment of the present
invention. Figure 8 is a plan view of the reactor

shown i NrigldWiSa planNiedldrthetehdorshovA §r MhGW7of the
right side of the reactor shown in Figure B. Figure

10 is a Figigigtisidsidaliewod §i@ rigROdidedTe réa@Yr shbik 5 Figurk BY

anot her enbodi nent of a reactor for generating

noi st ur eFigiret e ispa deragittdinal vaeodsi sactiortal giewe illlidtratiag another

diagramillustrating the tenperature distribution

(r araP%q'memtwf a ggagtos fop genaratingymaigiureleé thepresentiaventiof. t he

react or étrucauraL conponent on the outlet side 2

with a rg8¢ed! issatiagiandiuatating thadewperature distriuliop (radial) igs

sh in . Fhogure 7 to Fiqure 9. Fiqure 12 is a diagram

PR i e PP o kPt el B B
side 2 with a reactor for generating moisture in Example 2 as shown in Figure 7
to Figure 9.

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 diagram 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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distribution (radial) at the same position as that in
Figure 11 with the reactor for generating noisture in
Exanple 3. Figure 13 is a diagramillustrating the
afore-mentioned tenperature distribution (radial) at
the sane position as that in Figure 5 under conditions
when a cooling fan is in operation with a reactor for
generating noisture in Exanple 3. Figure 14 is a

di agram showi ng the rel ati onship between the vol une of
noi sture generated and the tenperature, and the Iike,
of a reactor when the height of the heat dissipation
fin of a cooler is varied. Figure 15 is a |ongitudina

cr HEpecalyeioha sgaciar and e reactiomiatagfinydragen r @yegedr f or

tip LSt . _Fi. [ [ . t h
The ol ok PURIR b BEISHBUREH S Pe Sty Ba R Lr o of &

t t " t f.; -
oo 2 R £ R0 LR BRI SR e
tesging. Figure 18 is a side view of the outlet side
of the reactor shown in Figure 17. Figure 19 is a

schemat i Eigie@®id satienialieview ep@ioliier Fedictor RBtastvey. Fi gur e
20 is a side view of the outlet side of the reactor
shown i nFigirg20és a dife view giithe oftlet sisle af the nesicton shaval in Eigoss
sectional schematic view of the noisture generating
applratus in which a reactor is incorporated. Figure

22 is a plan vi ew of the npisture generating appar at us
of Fi gur égur912_1 is a Iong|_tud|nal 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

(16)



Figure 23 is a diagram show ng the rel ationship

bet ween the vol une of noisture generated by using the
reactor shown in Figure 17 to Figure 20 and the
tenperature of the reactor. Figure 24 is a flow

di agram of a noi sture generating and feeding

apparatus in which a reactor A for generating noisture
in the present invention is enployed. Figure 25 is a
pl an schematic view of a noisture generating and
feedi ng apparatus. Figure 26 is a |ongitudina
schematic view of a noisture generating and feeding
apparatus. List of Reference Characters and Nuneral s
[0034] ABRJSEPERiUe Beoutdenper at ure Regul ator  H2

Hydr oge 02 Ck en gas G M xed gas W Moisture
gas ngq%'df%@lg r space a Inclination angle of the

peripheré &Q@E a reactor | Reactor structural
conponent o e let side 1 a Gas feed port 2

React or gt rMgédgsa! conponent on the outlet side

W Moisture gas

L Gap

V Interior space

e 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 bolt

5 Spacer

[¢))

Platinum coating catalyst layer

7 Barrier coat

(oo}

Platinum coat

©

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

amn



2a Misture gas take-out port 3a, 3b Reflectors 4

Refl ector fixing bolt 5 Spacer 6 Platinum coating
catalyst layer 7 Barrier coat 8 Plati numcoat 9
Barrier coat nmounted on the reactor structural
conmponent on the inlet side 10 Barrier coat nounted
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 Cool er on the
inlet side 152 Cooler on the outlet side 15a Heat

di ssipation fin 15b Heat dissipation body substrate
(fin substhat e) 23 Heater insertion hole 17 H2 sensor
18 Cool i MYNPAR ESSBol t (heater press bolt)

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)
23 Heater insértion hole

17 H2sensor

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

(18)



20 Bolt (bolt for the cooler fixing) 21 Fixing hole
for the heater control thernoneter 22 Fixing hole for
the thernoneter to nonitor reactor's tenperature 24
Mxer 25 Gas filter 26 Heater 27 Filter 28 Mxture
gas take-out port 29 Lead wire for the heater 30
Case body Best Mdyde for Carrying Qut the Present
I nvention [0035] [The First Enbodi ment] Enbodi nents of
the present invention are described with reference to
t he drawi ngs hereunder. Figure 1 to Figure 4 (18)
illustrate the first enbodi nent of thefpresent f
inv nti.o ureli front view of_a reactor for
?“%‘?ﬂbefﬁﬁ bap'g‘enwféh present g‘VﬁntQﬂdeF'Wfé\ﬂ/'%ﬁ fropfeview
' nI PL rHchf 1 geﬁérgtﬁ\l?{rﬁg}’?tﬂ}%t ehggﬁgf ngur St etﬁe 5%%2@3 of

side view o Si de

Fi g Awnatéria? ghO N Fidurtds R siG Osw o‘f’F‘% dé@f\a%}?evéf?% r%ons{upee

reactor for generating noisture. erring

Fi gas.e Figur®4 fsizgbrigtudinal rdss 86dtighal vl cﬂﬁ'léeréé’&ér'?&' generatmg
noi sture Ais fornmed in a round and hol |l ow di sc shape

by moistdse.ni ng a stainl ess steel (SUS316L) nmde reactor
structural conponent on the inlet side 1 and reactor
st FA98€lurRaferdagmisdrieure 14mFighre 4 atreatordorengrapusinbistured is
[ each other, and welding them hernetically.
Thg’”HP i A ine Adhollewcsisy sBaneuby Lrombiningp osteinless steel

(SUS316L) made reactor structural component on the inlet side 1 and reactor
structural component on the outlet side 2 positioned against each other, and
welding them hermetically. The afore-mentioned reactor structural component
on the inlet side 1 is equipped with a round-shaped recess with a flat-shaped
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

19)



on the inlet side 1 is equipped with a round-shaped
recess with a flat-shaped bottomtherein, and a gas
feed port la conmunicates with the inside of the
recess. The reactor structural conponent on the outl et
side 2 is equipped with a round-shaped recess with a
flat-shaped bottomtherein, and a noi sture gas
take-out port 2a conmunicates with the inside of the
recess. Furthernore, flanges are forned inwardly on

t he peripheral edges of both reactor structura
conponents 1, 2, and both flanges are positioned

agai nst each other and hernetically welded 11. [0037]
Th Slighlly sraplier granithinpey diinelers of g acps@a receF$eSct ors 3a, 3b

RGP s SRR BUE % dhe befiParel Bides ohtbeedlspios 42, b,
St k g&ﬁtﬂ{eﬂla gﬁgrm{eﬁ a%tof' ’stréﬁturgls&?‘@to H 2a%g fﬁrsﬁeé toxge

ruc

t h‘f‘ap@l*é&' With Epﬁh&llnﬁtldﬁ :Irﬁlea oJafhé rﬂlﬂ-ﬂa&a@é ﬂ&%d"lﬁ%m thg gas

bottom faces of reactor structural conponents

Theeedtpaitnbesas flok b@teimob b@he inteRsaspaed U aGé Hthe Blinadbh
are made so that their dianmeters are (19) slightly

smahdler ot s, tflow innther gapi beraveen sheotreflebter Bouardl the reactor

recesses. [0038] As shown in Figure 4, the peripheral

edg@@ﬁtlﬂﬁ' qomponerttjoadhe patleg side Fcan rp@@ht looad@ad anjensivetheat
both reactor structural conponents 1, are finished

t o lipggation, pfe they PIRHIPYM Goafing: (cAiRlyS) Jﬂareraﬁg P%S'%P”edrr@alﬂskéfa?
G, fl f eed t 1 fl

o P BNt FiP 41 ey e 3R 2 or Space v due to the

| nEjoh Gt HHLfor8 AHNBo ét#HHr% cobt r@"léakéysl BY%@P OREURRhe

the reflector 3b an e reacto struc conmponent

ONekthe &4 | At ih8i aeleerZSlmae psreieNEUE e maa8 dreaBtb RELMtEral
heat |iberation of the platinumcoating catalyst

| ayempdhepiosi the ontl s@lg@ nThe platinunperatipd eatallyst dayge6 &f madee
refl ector 3b. _
up of a TiN-made barrier coat 7 and the platinum coat 8 formed thereon.
[0040] 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 regulator on the inlet side Bz.
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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[0039] The afore-nentioned platinum coating catal yst
layer 6 is formed on the entire area of the inner
surface of the SUS316 made reactor structura
conponent on the outlet side 2. The plati num coating
catalyst layer 6 is made up of a Ti Nnmade barrier
coat 7 and the platinumcoat 8 forned thereon. [0040]
A TIN-nade barrier coat 9 and barrier coat 10 are
formed on the inner surface of the reactor structura
conmponent on the inlet side 1 and the outer surfaces
the af ore-nentioned reflectors 3a, 3b. The barrier
L% 2@ 10 are for preventing |local heat |iberation
SAE2IGF 130 andraicapleen thewuilet sidetiSalp gl theegeactor on the
surLeggﬁ gf the reactor structural conponent on the
i ni°é @6 1 and on reflectors 3a, 3b. [0041] The
e t 0 eact 0 S
t GIRAEEL THE (B oo G et SRR o of o
t eﬁﬁrﬂfsﬂéwd%era%%é‘taorregﬂlgt& (ﬁ%t i'lltﬁ!tr%ed? fo ﬁweEgkoff ddhfrol of the
af ore-nenti oned tenperature regul ator on e outlet
Si teatéli 13asaritbdl€ooldd of thednletdideMss f@RAthB eaHcr of He ihiet side
heat the outer face side of the reactor structura
cofifponent on the outlet side 2, a regulator (not
illustrated) for the on-off control (20) of the
hel0431 13be afAte-mentionrc rigrshaned dieelest 1Sadi3b5vhiah are
cool the reactor on the outlet side 2. [0042] The
C oReRIA HEPRisS anS Pare-SnpoeH besiRrsctredtaghetido Asd fieddo e

S A e
13&95@1@‘*14@, eapl ep é?fp:aﬁ)h s s%vﬁ‘t lf‘l?d%@? 1115_%] tb?mcs%%bec] Réater

react or On. the | n et Sl
af ef ehdBitlet Ql%l@d1§brisr&h‘ébé’€p% BQﬁﬁTﬁW&h B3 8malled RuteMtlidrhbter

are so-called thin-plate- and pl ane-shaped heaters,

ar g8ammaehweih the mesknf inngdiot)athamthe outer diameter (228mm ¢ ) of
the reactor structural componeht on the outlet side 2, and is directly fixed to the
reactor structural component on the outlet side by a boit 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
convehtionalexaitipie 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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reactor structural conponents 1, 2 by neans of the
round- pl at e- shaped heater presses 14a, 14b.
Specifically, as shown in Figure 4, the brimshaped
heater on the outlet side 13b is shaped like a brim
with a smaller outer dianeter (180nmO with the
present invention) than the outer dianeter (228mm 0 )
of the reactor structural conponent on the outl et
side 2, and is directly fixed to the reactor
structural conponent on the outlet side by a bolt 19
through the nediation of the round-shaped heater
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afore-nmentioned conventional exanple 1 n Figur
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the inlet side 13a is forned in a brimshape having
netoregd areea squaes-shdipedredater aasantittagraodnittwiid a Z5narh Gigh heat
structural conponent on the inlet side 1, and fixed to
t heissieatiep ofin sYbauendi@al aprrexipatelynbmon thitte finnsubstrate déeat

by .a baolt 19 through _the nediation of the .
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a cool'er 152 on the outl et “side adhered to the oute

SUproda&d 6 theliRiel 1@t RActorSdtiubiuball tathpdrRAPGHRB buil sldB®, is
outlet side 2. The cooler 151 on the inlet side is

f omadelup of bdeat dispirmtion biptistea16 166 oAWhith 4 RéA¢Tiadertion
unit with a 25mm hi gh heat dissipation fin 15a and an
apfri®XBnfavingyars innet [djagetdrial I9mm isamade¢ Hiedhe center of the

I SSi pat. i bod bstr at 15b h in Fi 15,
gln%gsﬂ:age??qlaggqj hg%tyqig%oafﬁeé i%f’g)%) ﬁubstrat%? a%d oa\l\glulrarll nulrn%grr gf the

60mm high thin-plate-shaped heat dissipation fins 15a, made like the teeth of a
comb, are disposed on the heat dissipation body substrate 15b. In this
embodiment, the cooler 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
utilized 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

embodiment for the cooler 152 on the outlet side and the cooler 151 on the inlet
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corresponding inwardly to the bri mshaped heater 13a
by a bolt 20. [0046] As shown in Figure 3 and Figure
4, the cooler 152 on the outlet side, provided on the
side of the reactor structural conponent on the outl et
side 2, is nmade up of a heat dissipation body
substrate 15b on which a heater insertion hole 23
having an inner diameter of 190mmis made in the
center of the square-shaped heat dissipation body
substrate, and a plural nunber of the 60nm high
t hi n- pl at e-shaped heat dissipation fins 15a, made |ike
conb, are disposed on the heat

f:llhg'gégg‘% ga??gﬁglﬂ%w%mq%%my%mwthrlil@- en‘?ogi ment , ;
[ L. . it icate
w PRS0 FardSnas BT o hadt ks O ds ﬁ*sgiﬂefﬁpl%éﬁgt the
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enrispysad2=1 5[6E&4)73f thrdudH KBIEL15kE, havid ? i‘d[?%fgear Q? approximately

t hi n- pl at e- shaped heat di ssipation

ut éhinzedn @t arbe whert thelihesat disdidation RRd%a oHMEeNSHe-mdntioned
goes wi thout saying that a heat dissipation body of
ankeat Hispipatioarpode substrate 1Bbiis wotémstiled, ta inimovestha pednedbmgt
di ssi pation pin can be used. Also, it goes w thout
saRARgNeNcatatdhe Himeguhen theealing- tehalbeld dperstedas svepiasi on
bady substrate 15b is enployed in the present '
enDIEFIFRE POGER £ H1ob e 1609ingparigemastve o thes paster e
t henadqer 151 on the inlet (22) side, the shape

enp oyeg'could be a round one or the like. [0048]

FUDS4RPT WHhGespaet 18 YR 3 Qrgﬁéig%l'% 3 ﬁgi\xzsﬁg&ia&sda%&infgaq%g Bf the

that the afore-nentione n the oat

Sitabater re3s % iadl@ do Wedibhatesd i bdMBTRRY coofef §BC Sackording to
2=156pcs.) of through holes 15c, having a di aneter of

aphe ereseni embgdimentithought the heigitaf thiedieat didsipati@efins 15a of the
di ssipation fin 15a of the afore-nmentioned heat
di<98eh 431 Brithe iR} sidgbistmadedo P825mm, itwan bamadelte de 60mm,
| ric?'nvig tﬁehga g ras a}a iojf .{hteycooler 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 componént 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 non-reacted

gas unless the peripheral part of the reactor A is heated to raise the temperature.
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performance at the tine when the cooling fan 18 is
operated as well as to increase the cooling area so
that the cooling performance of the cooler 152 is
enhanced. [0049] Wth respect to Figure 2 and Figure
3, 19 designates a fixing bolt of the heater press 14
and 20 designates a fixing bolt of the cooler 15.
According to the present enbodi nent, though the

hei ght of the heat dissipation fins 15a of the cooler
151 on the inlet side is made to be 25mm it can be
made to be 60mm which is the sane as that of the

co% 152 on the outlet side. Furthernore, according
falopmeptipned Hﬂfacﬁhﬁ%% healar d3g s wtiizedstogpnent t:qwl@su dugy
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generated, it is normal that the N2 gas Is

t heorls@@IdGH thiat aBEimashppéditeatdr @a4 [KeMsialied off HetESdi@ Rtrlidlural
the reactor A. At this tine, the peripheral part of

t heompmentan the inlst side !t dds wist bodsibie thbter mameestiapediedhter 13 is
purge gas. Therefore, the reaction rate of noisture
gelRatalgd om thenevindrisiak face dcyliggerrshapaskperiphgrah faca tside) iof the
| ower ed, thus increasing the anmount of non-reacted
ga®aR®ss the peripheral part of the reactor A is
heated to raise the tenperature. (23) The

af ore-nmentioned bri mshaped heater 13a is utilized to
prevent go k@? due to purge gas and those associ ated
probl ens. ater 13a is, therefore, operated when the

pepophenetording to Pigutehetol FRgFE QI thd raReSHA R 4N SutdrQiidSeter
heated to raise the tenperature. According to the

pr @skthickreash oti228emb ¢ anhd8Trgin, tebpeactively; dhesihietion spaces'@ hiad thie

a brimshaped heater 13a is installed on the reactor

st thigknesp and inner diameter of 17mm and 216mm ¢ , respectively; 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 outlet 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 « = 8° ); a
platinum coating catalyst layer 6 is 0.8 um (TiN barrier coat 7 = 5 m + pt coat 8
= 0.3 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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conponent on the inlet side 1, it is also possible
that a pl ane-shaped heater 13 is installed on the
cylindrical face (cylinder-shaped peripheral face
side) of the reactor A Exanple 1 [0051] According to
Figure 1 to Figure 4, the reactor A has an outer

di aneter and thickness of 228mm 0 and 37mm
respectively; the interior space V has the thickness
and i nner diameter of 17mm and 216mm O, respectively;
the reflectors 3a, 3b have a thickness and outer form
of 3mm and 204mm O, respectively; the gap L with the
reactor structural conmponent on the outlet side 2 is 1
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are TiN (5 u m, respectively. [0052] Also, reactor A
i s[09B3e Afert remttot He waealbeatkids $0 @apriogimaledd B08+A5O{C albye the
15b of the cooler 15 has the external dinensions and
t hPlgRerelkapedtheates A3y the Imined gasincladingrO2 gag bl (@i=1@1/pmin anke
i nper g' ter _of the heater insertion hole_ 23 of the
10481, Wesh fedniglootie | rprias; space ofroms theygamfesd Roffela to
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thin plate- and pl ane-shaped heater 1 mmthick).
outlet side 2, was measured using a temperature detector inserted into, and
fixed to, the reactor structural component 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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[0053] After reactor A was heated to approximately
300-350 C by the plane-shaped heater 13, the m xed
gas including 02 and H2 (02=101/m n and H2=101/m n)
was fed into the interior space V fromthe gas feed
port la to generate noisture, and the tenperature
distribution, in a radial direction of the reactor
structural conponent 2 at the position of 1.5mm
inwardly fromthe platinumcoating catalyst |ayer 6
of the reactor structural conponent on the outlet
side 2, was neasured using a tenperature detector

i nserted iglo i xed to, the reactor structura

f
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peri phery of the reflector 3b under conditions that

t hetrugiraingsmponendiost the eutlgeside Atpesitiorsed 1443l eschnother and
suppressed approxi mately to 440C. [0055] [The Second
En@S'&i”ﬁé'i'ﬁ"]’ heimstieally.7 The aforemagtiensadi raadtorcstrustoras earbpameat
view,of. the reactor. for generating noisture with
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in ' Figure bS 11 | an vi ew, an i gur, 1S
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steel (SUS316L) made reactor structural conponent ©on

t hiake-piitenoris2al gornmanidates aithdhe inside of the recess. Furthermore,
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
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structural conponent on the outlet side 2 positioned
agai nst each other and welding themhernetically. The
af ore-nmentioned reactor structural conponent on the
inlet side 1 is equipped with a round-shaped recess
with a flat-shaped bottomtherein, and a gas feed
port 1 a conmunicates with the inside of the recess.
The reactor structural conponent on the outlet side 2
is equi pped with a round-shaped recess with a

fl at-shaped bottom therein, and a noisture gas
take-out port 2a communicates with the inside of the

rece s. . Furthernmpre, flanges are fornmed inwardly on
t h& ﬁé? f’}ﬁﬁlﬂt"a’l‘ aﬁ% & ofhepted gaszfayingsin fraetthe aas feed port
d 2. and.both fl _posi tioned
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t hepaty@pcata@al1aper e is made G f fhk TIN-Rdbe BARG b7 fofh& §lRe
interior space V due to the inclination angle a, and

f ligner surfaceef thepedntdr Read thehalatinefnl at diorré tha@oh.he
reactor_structural conponent on the outlet side 2
od®n%k  Thr FiNtade hagies roat S@nil hersiargoat1 haraformed on the inner

surface 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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i beration of the platinumcoating catalyst |ayer 6
posi ti oned agai nst the peripheral edge of the
reflector 3b can be prevented. [0058] The

af ore-nentioned platinumcoating catalyst layer 6 is
formed on the entire area of the inner surface of the
SUS316L made reactor structural conponent on the

outl et side 2 (excluding the area in the vicinity of
the part which the spacer 6 nakes a contact with the
i nner surface). The platinum coating catal yst |ayer 6
is made up of the Ti N-nmade barrier coat 7 forned on
the inper surface of the reactor 2 and the platinum
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1 and on reflectors 3a, 3b. [0060] The tenperature
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outl et side 2 by nmeans of the round-shaped heater

pr exwertitnal espreple Shoal inFjguesiGhown in Figure 9, the

pl ane- shaped heater 13 is fornmed in a
[0061] The afore-mentioned cooler 15 comprises a cooler 151 on the inlet side
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 to be a square-shaped integrél unit with a 25mm high heat dissipation fin -
15a and an approximately 5mm 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 number of 60mm

high thin-plate-shaped heat dissipation fins 15a. The 60mm high
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round shape having an outer dianeter (180mm O with the
present enbodinment) that is smaller than the outer
di aneter (228mm 0) of the reactor structura
conmponent on the outlet side 2, and the heater 13 is
fixed directly to the reactor structural conponent on
the outlet side by a bolt 19 through the nediation of
the round-shaped heater press 14 that is provided
with the sane dianeter as that of the plane-shaped
heater 13. The pl ane-shaped heater 13 is installed
only on the center part of the reactor structura

t  on Therefore, the

coppone he, qutl et side 2. .
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0063 Infeigyre §; 2499si9naish afyng balt festhe seater 152 gasispates or
t r\‘&inrg%%ré(jférs tﬂé‘ Rggerhc%lnt(?él thermometer and 22 designates a fixing 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 25mm, it can be made to be 60mm in height, which
is the same as that of the cooler 152 on the outlet side. Furthermore, according
to the present embodiment, aithough 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 installed also on the
reactor structural component on the inlet side 1.

[0064] 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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According to the present enbodinment, a cooler 15 is
enpl oyed that is nade as an integral unit fabricated
with an al um num al | oy nade heat di ssipation body
substrate 15b (approx 10mmthi ck) and heat dissipation
fins 15a (approx 2mm thick and 60nm hi gh). According
to Figure 7 to Figure 9, a thin-plate-shaped heat

di ssipation fin 15a is utilized as a heat dissipation
body. However, it goes w thout saying that heat

di ssi pation device of any shape can be used. For
exanpl e, a rod-shaped heat dissipation pin can be

us d.,ﬁia , .1t goes without saying that although a
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re ' ituted sg that, a heater., is. not
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constituted such that a heater can be 1 ns
onbrirehapeddehter. Structural conponent on the inlet side
1. [0064] According to the afore-nentioned enbodi nent
shi§@ebli frurtheyomoee, Acqopdindiodhe afor@;mértienat enbatimérhin Figat 7
di ssi pation body substrate 15b of the cooler 151 on
( 2'9)Figyre 9.3 dieces gkrafisctpmda 3 arreinglaliest inside theureacier A.
thﬂt of the ou.Ber §urf?cg of the
owever, it is possible that reactor A may be constituted so that one reflector 3 is
installed 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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reactor structural component on the inlet side 1.
However, it is possible that the reactor Ais .
constituted so that the area of the heat dissipation
body substrate 15b of the cooler 151 on the inlet
side is made smaller, and the heat dissipation body
substrate 15b is fixed to the inside part
(specifically, the center part) of the reactor
structural conponent on the inlet side 1 so that the
inside part of the reactor structural conponent on
the inlet side 1 is nmainly cool ed, and the .
brin}sqa ed heater is directly fixed to the outside of
t hieait 84?3' £ iSilmptheigae withdhe fesctos sirunturalrcampooen on et

o M SidecL B yhme e sefdh %Fﬂt@oﬁ%ﬁé%giﬁahc%@%%?wi ZW%‘&@@%E@
; A . e ,

B At b L TN "
erraeeli Bectat 8 B oF3 OHS, @nd thebQrrieh %&é:isﬁ% ﬁg 8?‘(\% Eep% revTQ/’%lltc}fs?e of the

reflector 3a, 3b are installe rea

Hoxeavter stridturls cqrassiehi 6n tthatini&te e or afy '?i?é’o@l%r surface of
constituted so that one reflector 3 is installe o]

mefeBeatore 3galh dre N gfGiim respeotivenpi St ur e gas take- out
port 2a ositioned agai nst each other as shown in

Fi (Q067A Eaternah dimegsipes afothe that dissination bodyi subsiedte MeR6E e
Ais the s .as that in Figure 7 except for the part
coFPIEL Em%rﬂﬂ‘ﬂﬁg'”@bs'f’ﬁ &g the cerlerdib2 gn thepams@ezve[?@a@e] tolbl
Fi Fi.gure 9, the, outer djanmeter of the

r Ie%lgfn %}XZ&E@QS 'trgrath'gk'fégs 5! 058Rheoinngr; diametes kafetde hepter
37 ; ' f [ rior, .S Vis 7mm

e i 4 G o0 osife oMl st R Smens T héigh o

r ahé RE4tQissipdfion B2 159 FEHomnt: % eagr%lf fry 0k ﬁis&pé‘tgﬁ‘f%s

the gap L with the reactor structural conponen

( 30% of the coglet 51 ai thleinkst isie hreT2Gmih dhddA thidkh&sstd @he fin is

reactor structural conponent on the
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 approxim'ately 300~350°C with a
plane-shaped heater 13, the gas mixed including O2and Hz (02 = 101/min (fixed),
Hz2= 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 radial 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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inlet side 1 is 1 nm the length of the tapered face
approx 21 mm(inclination angle = 8 ); a platinum
coating catalyst layer 6 is 5.3 pm (Ti N barrier coat 7
=5 um+ pt coat 8 = 0.3 un), and the barrier coats
9, 10 of the inner wall face of the reactor
structural conponent on the inlet side 1 and the outer
surface of reflectors 3a, 3b are TiNof 5 u m
respectively. [0067] External dinensions of the heat
di ssi pation body substrate 15b of the cooler 151 on
the inlet side and the cooler 152 on the outlet side

e to be its thickness is 10mm

¢ PR P ERBt BFeTs Qt%é‘”ﬂé’é&déi’ ing FR2€PL HioKUFR) pempaeot
th tl 15 190

nopp e aftet dte' Ty Bl B e otea e, Goastitay i
h 15a of th

1o/588bo Ppuhy By B TinloBE A BB | " i ckness of
t h@0o63)N Figure 11 ShaWs the Hé&@tﬁr%éﬁ’c reéuis. O@ﬁr@é Aqérmttﬁé e

t he pl ane-shaped heater was made to be

( t When {hieatokimeasidmpis@re gereadied ishHESLe, ,Cuismwt :tnowk)the tae
fixing hole 22 for the thernoneter used to nonitor

t hwhercthp aplgmerof mofsture genesate i9ShihsandiGusteahd stibvisrth@case
p03|t| on of 1.5mminwardly fromthe i nner surface of

t heheney e N2gps (scfedtoshe &ﬂﬁ%ﬁenﬁt bA timedhengtmeasursmests
SOt 38 ekt 1 cabiRg a1 Qi BerPRGre roonis o Brpegusiont
' 0 01/ fi
oA Pl BN e e She'Werls SPrades ebtd g SRR B
]‘: reo7d hQ’hQ a3tideRAuIBRZhbwn InFidiré Ii'1 FeK/SQ trﬂé{ikﬂéstgrﬁg Shtupd ﬂ[ﬁat}e

low rate to generate noi st ur e, eratu

di teinpératiké Eait)iontha réaebr airudmrél%tdpeﬁhr%n theQioWASFdaRT side 2,
structural conponent 2, at the position of 1.5mm
i rAtdhel pgsitianoim théwicipitpof thenperipheralinefgeadf dhey sdflettary 8y ubdesf
the reactor structural conponent on the outlet side 2,
weeondiliensy thayl theivelyme of gojsture generated was 10SLM, could be’

suppressed to approx 450°C.

Example 3
[0071] 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 Example 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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tenperature detector inserted into, and fixed to, the
reactor structural conponent on the outlet side 2
maki ng vol une of noisture generated (specifically, the
feeding volunme of the m xed gas G as a paraneter.
[0069] Figure 11 shows the neasurenent results. Curve
Al shows the case when the volunme of noisture
generated is 10SLM Curve A2 shows the case when the
vol une of npisture generate is 9SLM and Curve A3
shows the case when only the N2 gas is fed to the
reactor A. At the tine these neasurenents were

col, ect ed e cooling fan 18 of the tenperature
r eJEMEHES O %55{}3@ %0 ABY g¥ caoler 13 wase emplaed ane provided on the

35028" b8 efihe ea® B s R BBt ShBirde:ide gt wosn
¥Rl 1hAl ARBCCIRRBGF e L EMRELAIALE AL )

the reactor structural component on e ao

si Meluded sdtiing NRe REMPra@RIL iof Holhe pMh&shd atdrf®13 of the
peri pheral edge of the reflector 3b under conditions

t hegstrelre sideland@owhstiamsside £ 366°0CaR] 8 thalvte cb&iplVan f®ul d
be suppressed to approx 450C. Exanple 3 [007I] Figure
12[08FwAs apparentfeon Eiguteot2, tefhighesteamperbiuregobseivet Witk the
illystrated in Figure 7 to Figure 9, the results of
meRlime fb REistuse aenrrated oh d PakM rveascappraxi 470G, omhichi is siightly
radial .direction f the_position in the vicinity of
tﬁ'gg'i’%mn"%%ﬁsfi@ég’éﬁm‘{}ﬁ% reactor structural conponent
on the outlet side 2 by nmaking the volunme of noisture
generated a paraneter. In accordance with the case in
the af ar@mpry i oned Exanple 2 in Figure 11, under
conditions wherein the cooler 151 on the inlet side

W07} MBigark, 1304HdwE e teRpeialire AistriBltidaR 8 radihiEection in the

noi sture, which was constituted so that a round

p| \éainity ohthe dnhensuifage ofitBe heeton struchieal @otponen( &2dhe outlet side
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 E2 show
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 monitoring 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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di aneter of 228mm 0 and the cooler 15 were enpl oyed
and provided on the outer surface of the reactor
structural conponent on the inlet 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 ane-shaped heaters 13 of the upstream side and
downstream si de at 350C, and to halt the cooling fan
18. [0072] As apparent from Figure 12, the highest
tenperature observed with the volune of noisture
generated of 10SLM was approx 470C, which is slightly

i SBPhaes TBn aREof A8 Sodtr 51 & e didhside, AppiesRolbr % on the
Jr e WSt et uhe TSt ! f
of St s LEE 2o, edpdcilfel. b kb o e Har Lt e
2 plorbpecir dEraRNF aw@ewam hauld wm%p{ﬁamo%geémp

usi ng the sane reactor or generating nolsture

t hadonigdring NtBe abMpérafilid lof @R Pedaton TR iRing - hold'22CAHY 1haOvalue
fan 18 used in this enbodi nent has the sane cooling

capeasurgd ag thehthiernodmdtérefor carroling iacHvater fire it hole 21 5Bl
shown in Figure 15. [0074] Figure 14 shows, with the

coehser whese thm capasity of dte enolirg fand18 Iseimpowykdrand 3Re egimaust
the outlet side, as shown in Figure 7 to Figure 9, the
r ePTEFPBR ERIIR tstaRe epnstityling A/ isRCtREA for geRsrating moisye s ésrmaded

d hi.gh ' wh h hei gh
IO A RS 3 Be B i
Sna 7N, Souaiiie, Ak 3 TR H R Rl At 8 8

I efeinmetbr i nbkhiRking QERQMFé}Etu?e $ffthe teacloPf MdfHlgWHRle 22 and
measured by the thernoneter for nonitoring the

t etipetiak vieas@bd by heltitamib@etenfdd cérdrollifg b ABat¥dih figing hole 21,

detected by the thernonmeter for controlling a heater)

wheespedtieel dn dtafasé-shave Figyrg 9)
[0076] In accordance with the afore-mentioned embodiment in Figure 7 to
Figure 9, a heater is made to be a disc- and plane-shaped heater. However,
the shape of the heater can be triangular-shaped. In such a case, a
triangular-shaped heater fixing hole 23 is to be 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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di ssipation fins 15a of the cooler 151 on the inlet
side and the cooler 152 on the outlet side was 25mm
respectively, and the cooling fan 18 was brought to a
halt. [0075] Curves F1 and F2 show the val ue neasured
by the thernonmeter for nonitoring the tenperature of
the reactor in fixing hole 22 and the value neasured
by the thernoneter for controlling a heater in fixing
hole 21 in the case where the capacity of the cooling
fan 18 is inproved and the exhaust pressure inside
the case constituting a reactor A for generating

moi styre_is made -22PaG (di aneter of the exhaust duct
i T8 oFURETIHe iisspsueessibla thaka heatwigsipatign body substrate
Fur, re ves, J1 and J2 show t he val ue neasured
by PRE PRIt ving By Hie s sRAngmeHRe n i e ek e
t hey C jnafi Xi nd the val ue neasured
by S HED, o, loule BB slifeck, G gel, SReaftettSr watt i
holoBmahaped BERECHs i@l Yio thé dubfied {2k . e

[ 0076] I% accor dance vviot h the aef(rgre@rfezgntl ﬁje:égwe re%ctor
e mbtabiturairdorripbndrit gh ke irletiside i gure 9, a heater is made
to be a disc- and pl ane-shaped heater. However, the
shif}9@8lofFigure 2Meateefiove diagham bf thengoibtare gérapsidg dng fesdify
a case, a_triangul ar-shaped heater fixing hole 23 is
t ‘0 3PRArHug Eor whichHie tesatoeA. Bfaccerdanmeanith the pesprttinentidrn dsy
subst%q%f éSb on. the side of the cooler 152 on the
ouPMBPYEY: g £'9urq 27 i§ aRirtisshematis Yigw op thedunistureraeperatinanand
th i nstituted so. that a plape-shaped,
ne s lf8 PhBiratls, S R 3¢ ot gl affes 3elhal eaemetic
regggam St thel Ghalkt inkg et skde 2o
to the outer sur gc%eg}g@péi:%ﬁ f?%g]_ t%’lp gé'tidrsuC]tnut'gﬁ_"ez?d' 6
CORPQHRETE, A desiiHited) a FéMr tiegdHetatihg enoisk@'@{e‘{ﬁrdesfghatbé\' a
al so possible that a plane-shaped heater 13 is

i ntoted ed theninkebsidd, i 17 tdesignanésd I-Ibk@sﬁruﬂ&ﬂ&i@iatés@@blir@ﬁéﬁ,
of the reactor structural conponent on the outlet

si Hfedesigngtes @pixer, 2% degignatasayeas filterP6 designatast shhaataxdn the

struct ur al C%Tponents 1 and 2).
pipe passage, 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 body 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
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(34) [0077] Furthernore, it is also possible that a
heat di ssipation body substrate 15b of the cooler 151
on the inlet side is made snaller in size so that it
can be directly fixed to the outer surface of the
inner side (center part) and a brimshaped heater is
fixed to the outside (peripheral edge) of the reactor
structural conponent on the inlet side 1. [0078]
Figure 24 is a flow diagram of the noisture generating
and feeding apparatus for which the reactor A in
accordance with the present invention, is enployed.
Figure 25 is a plan schematic view of the noisture
geEReBiente Molme alepoistyreyoh 4PBkM dindemepriitigns f @ highest
Iogg%tuqinal g@ ss sectional schematic diagramof the
moi APRFTRBUESIEPA L Frdessnand feedithgyolupis-af Arcisiure ppprpk 4@ Himes
24tﬂe000{1!/:ér9iUE§.og , A designates a reactor for

generati ng noi sture, 151 designates a cooler on the
inlet side, 17 designates a H2 sensor, 18 designates a
cooling fan, 24 designates a m xer, 25 designates a
gaseadibifteof Ind@tribeeignat es a heater in the pipe
passage, 27 designates a filter, 28 designates a gas

t al980jut Theqréseniiventersis grrlestiliged RAfmvistufs fedinglapparatus
heater, and 30 designates a case body. The flow

di & eemicenducieemppifactuing fapdities, ainiapperatnsltof remdvege hydrogen
apparatus is generally the same as the flow di agram
of 938 BYrfdhe inYerapen peritaining gas o @, meinurecfestiing apparatus dor
onLtt%%IQer vvithf @00%9%rvvth t he noi sture generating
and UG P ApuRetbnng fRelliies AP EIEE with  the present

i nvention, the external dinensions of the case body
are set to be 380nm w de, 380mm deep and 465nmm hi gh.
The wi dth 380mm and depth 380mm are generally the
sane as those of a conventional noisture generating
and feedi ng apparatus, but in the apparatus shown in
Figure 21 and Figure 22
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the height is approx 60mm shorter. As stated before,
the reactor A can (35) generate the vol une of

noi sture of 10SLM under conditions of the highest
tenperature of 450t or less, and feed the vol une of
noi sture approx 10 tinmes the conventional one.
Feasibility of Industrial Use [0080] The present
invention is mainly utilized as a noisture feeding
apparatus for sem conductor manufacturing facilities,
an apparatus to renove the hydrogen gas out of the
hydr ogen contai ning gas or a noisture feeding
apparatus for chenical agent manufacturing
facilities, and the like. (36) (37) Scope of Claim
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 catal yst layer formed on the inner wall face
of the afore-mentioned 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
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hydr ogen and oxygen react under conditions of
non- conbusti on by allow ng hydrogen and oxygen fed
fromthe gas feed port into the interior space of the
reactor to contact with the afore-nentioned plati num
coating catalyst layer to nake the reactivity
activated, the afore-nentioned cooler is made to be a
cooler on the outlet side conprising a heat
di ssi pation body substrate having a heater insertion
hole in the center to fix to the outer surface of the
reactor structural conponent on the outlet side, and
a plural nunber of heat dissipation bodies installed
vert| cally in parallel 8¢rreiClgina excl uding the part
e.1h 'Bgiore menti oned heater insertion hole on
sal Aiggta 'Si pati on body substrate exi sts, and one

Pt oo vadeiR B BB misiyR Thlltared Bichet 581 50
i tcér%tlﬁjtbf‘d Pt ﬁrcoﬂﬂrltgf’s‘étg gbhﬁ?\@gﬁ%{l ftes&ocft %P%g% r?ried by

conponent on the ou

gebarisihing @ reBdted stfetufd) AbMpéritht 3F thebirlet Biat hb&lné: APk ife&P
a reactor having an interior space forned

copdrt andwyreactoestaictral sdmpatent @l the oogD side ﬁévnﬁg’la R turé &
side having a gas feed port and a reactor structural

C oﬁﬁ%ﬁh@lﬁwoﬁ Rositened godinst eachiethbmaireflpctar placesitappesiglysto the
t ake- ort positi oned agai nst each other, a

refte QE‘éd“%?iWSsgﬁseH?e'Pbt ‘Pfé inydre fnéasior seace ghthe

as t ak interior space of

t héfg%%? SR PoRed Helilomoatos ot imverfasmal phgre mer
Ca\tvéﬂ Med 01J tRY &for cfj rggﬂﬁqeooﬁa%tgﬁst u@ﬁ]ﬁql cc\J’\r@pongHta Ceth%%ut{qt‘ alde

af ore-nenti1 one reactor structura conp
OU4 h&dterb HEat tife REALIE AN #codits fiked B&hd SRGH A ace? %eareactor

cooler fixed to the outer surface of the reactor

cotol cdohéhe resettr;oand aith thé trbadidrefor @@aérating Moisgee Qb &I\ék@g
noi sture to make hydrogen and oxygen react under

c omdragen rand gixyeesh raaothvbndsy iconditions aif I nenicagbbstidn duyeadloaing

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
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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oxygen fed fromthe gas feed port into the interior
space of the reactor to contact wth the

af ore-nmentioned platinumcoating catal yst layer to
make the reactivity activated, the afore-nentioned
cool er conprises a cooler on the outlet side and a
cooler on the inlet side, and the afore-nentioned

cool er on the outlet side conprises a heat

di ssi pation body substrate having a heater insertion
hole in the center to fix to the outer surface of the
reactor structural conponent on the outlet side, and
a plural nunber of heat dissipation bodies installed
vetdi cal? §paftAr [o508ngrating pgistureecharasteriesd byidiah g comerisrsra
mhgge tgf afore:nentionedfheaég{ i nsertion hole on
sal FeREARVHP AV [FUST196 FPATH {PrURf Yy SerabiRing & Leaciop, $trugtural
af = j d. r ' t side conprises a
neco PRt ba e UdE a4 Uk, 1B Fon"4rd " FBt clp
Sugd eff ot i ihd! QL Hbi C%ggp@ i

i nl er?&g]i de a% g&'gfﬁlreéalhgﬂﬁéri‘ge'ﬁ&ag?e eat ﬂ%?&sts#gtaé(#g'ﬁned
bodgatssti eash Jthe?da OBflebr hldteat oppbSielyP Rt theNgd20f¥d port and
substrate vertically in parallel. (39) [3] A reactor
f omoisbune gast takegoutpid inuthe indegioc bEEca®fithie afot-miemiched redcioiam
2, wherein a reactor structural conponent on the

i nPlatinus (eoating atalistidayeni fomed dredberinngraval fagacofothe
for eneratinganoisture as clainmed in Claim2, wherein

i ¢ Sfote-mgntioped keacios striigiural, sorppanept on fhe oidiat side.sa hpaler ton
b t jnlet sid d. . the hei.ght qf

o nieas e Baf@CrEla FRie e U uRerGRa o herredaf g e
Si (R clF GndBMth the FBES fo gﬁné?ﬁln%%%i%ret Qemgl&ahgiéoqeg and

di ssi pation body of a codler o e outlet si
maehe/gbrh GEERE undidr] coditiSRCHOMonf IMBAISIRAT BV iRV hydréleR £

clainmed in Cdaim2, wherein it is so constituted that
a plygerefedifrapettie basfeed partintortbe intégidr dpatewefthe teaetohabntact
d \fn%r: h%talfgrg-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 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 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 parallel.
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body substrate of a cooler on the inlet side and the
outer surface of the reactor structural conponent on
the inlet side. [6] A reactor for generating noisture
as claimed in Caim2, wherein it is so 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 structura
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
si de. ;g A reactor for generating noisture as clainmed
. nl3 ai A wagipr @raqeﬁ?rstmg RRistuse s idaimed goClaiomJt ort Claie 2,
w% tme heaﬁ t i on bogy substrate of the cooler
on"THEM AIMEtCY; ré'c TCPSE‘Bﬂnet” opHRe digtetioe i prawided with 1
repgh@r structural component on the inlet side
positioned at the inner side part of the heater press

fipmpd ta bhsor f%eﬁéraﬁh’d hkkirdls ﬂg‘ﬁ’eﬁ %Itam 2 We?’éir‘i Hi?aéo

conponent on the inlet” side,

beimagethat the heighter th‘é%ﬁﬂﬁé&nd&fmﬂ bty @4 §6d?<§' oRd infef siddshd
reactor structural (40) conponent on the inlet side

antietheighhefahe hegrdissipatigrBhodix of @awbler o e GLAIBESI@S Aradnade
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reactor for generating noisture as claimed in Caim1

t cstrQctaratrc@nponehiaanatheiniet sids. so made t hat a heat

di ssipation body is nade to be a
(6] A reactor for generating moisture as claimed in Clalm 2, wherein it is so
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 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
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 ét 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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thi n-pl ate-shaped heat dissipation fin or a rod-shaped
heat dissipation pin. [10] A reactor for generating
noi sture as clained in daiml to daim8, wherein it
is so made that the outer surfaces of the reactor
structural conponent on the inlet side and the
reactor structural conponent on the outlet side are
made to be round-shaped, and the heat dissipation body
substrates of both coolers are nmade 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 nmade to
be CP'BB?ﬂf-“SWb}b‘édf"et[SPf]a“Nh%@@t%PFGIS@r generati ng
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generating noisture is enpl oyed
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 Claim 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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