. ;€3eztdpb6&Tzgjv '1 REACTOR FOR GENERATI NG MO STURE CROSS- REFERENCE TO
-1 NTERNATI ONAL APPLI CATI ON This application is related to and clains the
early filing date of International Applicati oﬂmmm 659, filed June
5, 2000, the entire disclosure of which is 5 ”mmmi orated by
‘reference. FIELD OF THE | NVENTI ON The present i nveghi,en relates tgo 4
| nprovenents in a reactor for generating noisture used chiefly for
sem conductor manufacturing facilities. More particularly, the present
invention relates to a reactor for generating noisture which is inproved in
safety 10 and servi ceREAGTOR KOBGEYERAT NG MOBWEVRES r om ri si ng too hi gh
l ocally in the reactor, thereby conpletely preventing such troubles as
ignition of hydrogen, backfiring and the peeling off of a platinum coat
catal yst |ayer, WRG$S-REFERENGHE 7ot RITERNATINAL APPLICATRONIf act uring costs.
BACKGROUND OF THE | NVENTION 15 Oxide filmcoating on silicon in a
seni conduct or rRasUARRlicationry related doandecipims dke earboflingcdate of Intematienahi nut e

oo o= eGSR bR, TR aPoTobl i, bl o YRR E ™
geneg at i qRredy inltBiporat@bPlefdes@nstruction as shown in FIG 6 and discl osed

the 20 sane 1 n Japanese patent application No. 10-297907. In FIG 6, the
reference character A indicates a reactor shell; the nuneral 1, a reactor

(structural conponent on anih Btcﬁjrm? ral 1 a, a gas fed port;
the nuneral 2, a reactor structdr C an outlet side; the
hureral 2a, a MiheShrdicnt Gventio eliss tBChiprodeRRniRUIRES Gbacor & péHeRliing! sSpace
on the inlet side; the nuneral 4, an 25 interior space on the outl et side;

t he numemasdistbre used ehiefiy fayrsemicondhetormaufaiuimg fadilitiesu Moz pagtjicularlyethe ect or on
the outlet side; the r]urreral 7, a.nmetal filter; an%lt]he nurreaal sa?'é a

pl at i numPEesent ¢ yﬁn&pg b atF%'fear regctor for generating moisture which 1s improved in safety

10 and service life by keeping the temperature from rising too high locally in the reactor,

(

T

thereby completely preventing such troubles as ignition of hydrogen, backfiring
and the peeling off of a platinum coat catalyst layer, which permits substantial reduction

in manufacturing costs.

BACKGROUND OF THE INVENTION
15 Oxide film coating on silicon in a semiconductor manufacturing process
requires 1,000 sccm (1,000 cc/minute under standard conditions) of high-purity
moisture

For that purpose and others, the present inventors had earlier developed a

- reactor for generation of moisture of a construction as shown in FIG. 6 and disclosed the
20 same in Japanese patent application No. 10-297907.

In FIG 6, the reference character A indicates a reactor shell, the numeral 1, a
reactor ,structural component on an inlet side; the numeral la, a gas fed port; the
numeral 2, a reactor structural component on an outlet side; the numeral 2a, a moisture
gas take-out port; the numeral 3, an interior space on the inlet side; the numeral 4, an

25 interior space on the outlet side; the numeral 5, a reflector on the inlet side; the numeral
6, a reflector on the outlet side; the numeral 7, a metal filter; and the numeral 8, a

platinum coat catalyst layer 8.
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. -t Jhe platinumcoat catalyst |ayer 8 is provided on the inside surface of
-the reactor structural conponent 2 on the outlet side. The layer is forned
of a barrier coat 8a, for instance, of TiN on the inside wall surface of
the reactor structural component 2 on the outlet side and a pl ati num coat
‘8b fixed thereon. 5 To produce noisture, a m xed gas G prepared by m xi ng
Hz and Oz at a specific ratiois fed into the reactor shell A The m xed
gas Gfed into the interior space 3 on the inlet side of the reactor shell
Ais diffused by the reflector 5 on the inlet side and the netal filter 7,
and fl ows i nt o Theeplatiuar icoat epalyst ldyeor8 ishprovided ein thedesidd lsarfaee ofhtheni xed

gas G cones in contgct with the platinumcaqat 8b, .which,agtivates O2 and
Y. 10 ForesEiRr SpCtplicompapent Zan the dutiel e offtedeyer i Rontie 6F BT coat b,
react int i r j s about
500 o 5000 HReae, G ) o e o B B e o 2%, & T he
noi st ur e @ethe batlet-siletang arplatidamtdoat8ioficetdtbergarp L bet ween the reflector 6 and

the reactor structural caonmponent, 2 on the out get .side. Framthe n&i sture
gas Pake-out pdorprogucermeistyts, 3mixed gp8 & preparge Ry mixing Hp prdb e el speffiScess

“chanber ( . } d . f i i1t eS, t he
Coactor A s TRPIER teRbad SUEPR e M IR O i ol b spaes o he
_tenper at Unlet side bhéhd Rh&bt SlicllSAAE aiffused Wy tie @ALII6ES BAGhlnlét sid e theur e

bel ow the ignition point of Hz or an Hz-containing gas so that , Hz and Oz

are reactmetalfltes 7panddows aate the interien spacerfopn thy eutles sidgt Eherg dhe mixeds | ow
rate whil e and . r eyented fr aysi exnl9si ve reaction.
The react%‘ls _IGZ%Oe[?e{S 1%gxﬂ8§nvﬂfq1t\ﬁﬁph&%urp §8§e8(r5y@r?§%f:§‘?aﬁea$;¢ E%Bbl?ﬁ' capabl e of '
progqgci ng hi gh-Hpudndt @, WeHich 446 Qctiatddi in Gontattywidh th plamuirecbat BB reh@tiftoand at a
high reaction rate in a sinple procedure. Thus, the reactor shell Ais very
pract i cal meistireigast (WaterHapen)eat, a temperature tafras high #s gbosn3@A tprPOPG dlhisas a

nunber of probl ens t to 25 be sqlv AND them .the probhle requiring
U gent  SOPBEEHEE eaier vapof e profics oy St do HAE Rishie Bl ikert g8 ee

port 1 a iﬂh}d%?hgﬁéga?}‘lp%ﬁéveéﬂl{e%ﬂec@&% Arg) the 3&dct i stra&@tdl R8mPbent 2 GnCOM NG
of f of the platinumcoat catalyst layer 8 owwng to a |ocal sudden rise in
t enper at uthe dutlet kider eBrono thes elsturé\ gag\sakeeniti port Qaa ey moistire gasnpdheat ure in

the interior.spaces of the reactor shell 30 A.is naintained at..about 450 to
50085t he SERUIR Hacess HRaTteD ot Shvi Tor ssdufiobmanytactanis BGHRE on o n
of HZ or an HzZ- ! , 10 NHekd f it 1) t 460C and
varies to sone Iﬁg{g?’%g{ggﬂggéﬁﬁfﬁg%’% %ﬁx%ﬁ%ﬁf@*&?@ﬁ Qz. tl'%hus, Hz
and OZ artempemtmra irethefinteriouspdessdodrig mainsainkdicat,a temperatire belownthe sgnitoom
reaction. I.n ctice, howeyer, it is very difficult to keep the

t enper at uli"?émb‘gtfﬁ%\f’f A Hs-qoptauine Bt iﬁ‘nﬁbﬁf“ﬂpzﬁé? f@ﬂeflftérﬂgegnﬁaf%t@ousl y in
the i nt erbBaucfcireasss Ripddit ARPRIOHIEE bnd'0, ble GfknPRSR childify { e
tenperature rises aBo%e the T owest 1gnition pol nt cally on the 11side

wal 1200f t &reexpiadieaeactibpnuct ural conponent 1 on the inlet side, the reactor

structural conpgnent 2 on the outlet side or the |ike for sonme reasgns.
Even if the tenbts 58agtos shell & shown dn (HIE 165ikevery i sl inofize, Bt canaleabi v on

the 10 ingj wal . I . ral. : Lol et side
T he B et Bl ohERE LinBb N U Rl SO PR ndla A b,
not al waysiteindssigple procedine0 Thus; theoredtst shell A'ie aeryi ppacticalandiusgful backfire

toward the gas supply source. Usually, there is no ignition or backfiring.
However, it canHRwBYREnthe feactorshelbAshown in FiG 6/fas ja iymbeg af pobless yehtkfire to

E;gﬁ ﬁts r Zﬁ‘? %ﬂyﬁdﬁ O#{{@ggnﬂfgzlg ?Eéaérloh%misfre&%ﬁﬁgs m%reﬁtss%rl“tioinnarél (f)i f%ﬂiti%é of H,,

and backfire from the gas feed port 1a to the gas supply source, and (2) partial peeling

off and coming off of the platinum coat catalyst layer 8 owing to a local sudden rise in
temperature in the reactor shell A.
As mentioned above, the temperature in the interior spaces of the reactor shell

30 A is maintained at about 450 to 500°C—the temperatures much lower than the lowest



It s still not yet known what causes the tenperature to rise locally and
.suddenly in the reactor structural conponents 1, 2, the netal filter 7 or
the like, igniting HZ or triggering a backfire. The primary cause for
ignition of H2 is considered to be that HZ and 02 in the 20 m xed gas G are
"activated by netallic catalytic action on the inside wall surface of the
reactor structural conponent 1 on the inlet side, the outer surfaces of
such other ' conponent parts of the reactor shell A as the reflector 5 on
the inlet side, reflector 6 on the outlet side, netal filter 7 and the

l'i ke, caugiitieh pdiet dfHIPEr &1 Hy-Loht@ininig %st The Mavadst ighdridnl poimriel abeibsoPy at t he
af oresai d | nside wall or the |ike. is observation is based on the 25

i nvent or @nd jaries te serae degreedenending oaithegmixing raiipeliingnd @acTlss Ha and Qener at i on

of noistuyre, Su arts the r tor, st nent 1 on the inlet
si de, refafee'%rfweng}215lP ugﬂ%{gﬂnggglsu%?q%tg(rpbfvgr éﬁ]ﬁpfhonrgaé@gp stai nl ess st eel
under JI'S desi gmkdclibe, IhéwhRE - it 1919er9Udifficuls 4o flRes IhO terh@SBradBEIGW BEC
covered with oxide filmand passive state filmof a variety of netals which

ar e @isuallowest ignition peéntpeefeetly. arfireondmioublyrin thednterion spakest3, i4softhe reagtoso

*cat al yt | C, I vity tha sual | y obser n,the surface.qf ai nl ess
crear” 5 bPRE Y {hn' Baohitthal FrefBinRereted RS S5 BE IR Alffishrainh 0P e pos
to the mo?ﬁel‘ﬂe GixRleGQvaIPBE feNfeRStolStridiusdl &@ﬁbrﬁﬁﬁ?%&h@’iﬂl&r‘sn@é tRe t@GRprature
as high as 450 to 500C for a long tine, the oxide filmand the |ike can

peel off stmctumheompdnenn2 soilee autlet side bntheﬂxheforcsamesf;asomﬁe oxi de filmcan be
reduced. As a resul the netal surf ocal.l exposecj%S and bare. In

hddi 1o, tho FRERHL the SPETRLTS PPy FBGYECHE IRESDJBHICR APRA decaly <6 BE ess
St ), S Rlle WAUEY t JALEPSINELII ABHRRACR!| U fhl AREIsideCBE O RbRp hoon O

and ralset e tenperature at 1oca areas ot n the
portion [stmvmtiﬂszOMpbheﬁtms an dtel outlet Gide] Opadrall Vs twillayar al@ays) uhdeege mher i or
spaces 3, 4 of the reactor shell A Also, Eéfhe ten‘E Lature Wi II ri se above
t he | owesf’E‘PﬁO@‘N? tq06ﬂ|’“&6?'ht'e"<ﬁ1°ﬂz°%%sm3nal-|@«° W ¢ ghe Bas PPV EPHIRS | e, it

s knOVma[FJ{l,Qﬁy, ?ﬂ?e s g{\]lﬁ%)ﬁ of bQ&cﬂ%lng @?ﬁgﬁuﬁ%‘h hBS i aﬁ ghgegt T—I pl atinum

coat cat yst ayer reac onen e OUt | et

si de ri sesilllbedgnited e Gadlkfiry to the w3 sapply 8ouroé, dspetiallgatHois presanc ing high
component 2 on the outlet side Especially when the m xed gas G as used is
di | dPed vﬁomnmzﬂ%muth%w&g@aﬁﬁb flowing velocity and flowrate, the

temperature Wil of Wik Nk Job Sl WG BRI G TPl 45 RETILANG ahat © Lhe

center of the re
suddenly in the reactor structural components 1, 2, the metal filter 7 or the like, igniting

H; or triggering a backfire.
The primary cause for ignition of H; is considered to be that H, and O; in the
20 mixed gas G are activated by metallic catalytic action on the inside wall surface of the
reactor structural component 1 on the inlet side, the outer surfaces of such other
component parts of the reactor shell A as the reflector 5 on the inlet side, reflector 6 on
the outlet side, metal filter 7 and the like, causing the temperature to rise too high locally
and suddenly at the aforesaid inside wall or the like. This observation is based on the
25 inventors’ past experience in building and applying reactors for generation of moisture.
Such parts as the reactor structural component 1 on the inlet side, reflectors 5,
6 and metal filter 7 are all made of stainless steel under JIS designation SUS316L. The
outer surfaces of those parts are covered with oxide film and passive state film of a
variety of metals which are usually formed naturally. Those films restrict what is called

30 catalytic reactivity that is usually observed on the surface of stainless steel.



1 f, ,therefore, the cause of the ignition and backfire to the gas supply
soufce side lies in the inside wall provided with the plati num coat

catal yst layer 8 of the reactor structural conponent 2 on the outlet side,
the follow ng theory may be set up. That is, with a sudden increase in the
‘quantity of the mxed gas Gflowing in the gap L, the 20 reacti on between
H2 and Oz will be further activated in the part of the platinum coat

catal yst | ayer 8 opposite to the peripheral edge of the reflector 6 on the
outlet side. As a result, the tenperature on the inside wall w Il suddenly

rise to reach tfuhelaforesiid 6x38¢ filnd And passive 31tk filgnare @xpsedto GheIfixed s pl at i num
coat catalyst layer 8 to partially come off. One way that could be thought

of to prdyeetainng Hzemqémhh @nn@entr%mabéa?mgcr@tpsq %du@sa%&%bgsi%wo: A theh |
A'to | norSHROERE,Be okigh i B MR HaneRl O 0 5t B3P B Saledc R SRR or

cool i Ng Waids, e oxRlelim' AR reetedOUd 9 8esGRPME ln'ﬁéfal s¥ffhce i§ QGNP RApEEO
manuf acturing facilities are typicall y i nstalled in a clean room and

usuab | y and harge Is pddittorf, the mbdal catalyter aekilisy ommelcsltemurfwaaﬂsmﬂés stBbis ef or e,
*size 30 reduction.is an especi al nportan on the
react or fRYf t‘b@ﬂ‘g‘r intgnsiyely acceler “31%} IJF%CUQB FW ztaﬁngﬁfl @Wﬁgﬁﬁﬁct or

_manuf act ypd %ﬂe?ﬁuﬂelausc%i abdas lobheP "tRA ihe ohyon! pRORIEA Rlith #he AdlaRim thg et hod
by which the platinumcoat catalyst layer 8 is prevented fromthe peeling

of f owi ng:atalyst lagerl 8 mrtie sntelimrspaceses, Amﬂthe’rmctar shell A, n Atls'ae theeteaiperatdrer

gener ati on,of | st e as .nmentioned ove enl ar, the reactor shell A
and 5 prdwl&sﬁag)‘&'eé Wisst igniiien paifko é%‘éﬂ‘t -eRALAR %5 Saddr esses t hose

profhems W th g RRIONt %rﬁno%aﬁkpfhgft% Saird ?ﬁ 'tl%gmglae Wl FrbtiGe Wil t hat

even if the tenperature in the insi ace 0 reactor structural
conponentthd platinirh e€oantatilystilayer il thé eeacemcitmctusal rasatponerit 2 onpheatiet?2 on t he
outlet side of the reactor shell A is_ kept substantlally | ower than the

| owest 1CFdeghtesitigh piperiellinfn the eatanzofcthareactpryrugtival epmpaneniodam tes
| gni ted, ac%& {J{x %p%g&i\%fp@@ﬁt&%% §s°éfa§%s§df Smﬁﬁﬁ%ﬁr NQto Ifdfeal Jbﬁ&' num

coat cat artla e Nl sture 1's bel ng

gener at ecﬂdmﬁnpgelbdsity anidfhsy gAe, mettéin;kétatun willfugheraize de dier pdrtion froﬁUfWARY OF
THE I NVENTION It is accordingly an object of this invention to provide a
readbor fRSFIPEAIHED theicapfenof the reflsrtor Gran theautlet sideconpl etel y prevent ignition

of Hz, backfir §t, Eﬁer&%?e, gl?escalsjyeogfl the ?g%ﬂfo%eand backfire to the gas supply source side

lies in the inside wall provided with the platinum coat catalyst layer 8 of the reactor
structural component 2 on the outlet side, the following theory may be set up. That is,
with a sudden increase in the quantity of the mixed gas G flowing in the gap L, the
20 reaction between H; and O, will be further activated in the part of the platinum coat
catalyst layer 8 opposite to the peripheral edge of the reflector 6 on the outlet side. Asa
result, the temperature on the inside wall will suddenly rise to reach the lowest ignition
point and ignite H; or cause the platinum coat catalyst layer 8 to partially come off.
One way that could be thought of to prevent the temperature from locally rising
25 excessively in the interior spaces 3, 4 of the reactor shell A is to enlarge the reactor shell
A to increase the thermal capacity and to provide a heat dissipation or cooling unit so as
to raise the cooling capacity.
Yet, semiconductor manufacturing facilities are typically installed in a clean
room and usually a large space for their installation is not available. Therefore, size

30 reduction is an especially important requirement imposed on the reactor for generation



. side and peeling off of the platinumcoat catalyst layer 8 while in
.operation. The problens are solved wth a reactor for generation of

noi sture of a very snmall size and , not by enlarging the reactor shell Ato
i ncrease the thermal capacity or providing the reactor shell Awth a |large
‘cooling unit to substantially increase the cooling capacity. 20 Wile

| ooking into the problens of ignition of Hz and backfire to the gas supply
source side, it has been discovered that the ignition and backfire are
caused in either of the follow ng processes: 1 ) The oxide filmor the |ike
formed onfiphfisterdt AixilEP} % thé!sémieSndubtdr NRaruficAiring! fa8iRA&ES 10fs pragidaByct or
peels off and the catalytic activity of the netal surface is put to 26

wor k. Bedmpmssiblefto taleptahe alegiidddbyawhicly theyplasinuthepatreatalystdayer 8as prevensed eact i on
of Oz ang Hz | ocall roceeds violeptly and intensively, partly raising the
P enper at dica i Rening v i el 3t suddeR, e el inghe seacthr B

Hz- Cont aigghdiidiAst ristdfte ol SfBORL Bo W by Nenlatkink | MEestal shdf 2l vad |aver 8
opposite to the perlp%eral edge portion of the reflector 6 on the outl et

si des ri sesovidingik bgolmigamé. t he | owest b ignition point. The inventors have

»al so found that_ noisture can be generated at a high reaction rate even if
such parts of tHe PressRtiprenting|addigsses thase prolerhs mtgéb%eeoea%ﬁe%% foR| et

. si de, reyeﬁ&&t@’n 3f Hoidlle J[u% GhatSbWs iR Rk ?ltn(?ekatiniel i?ne{h indi€ sﬁaﬁ:%\feﬂe 5 The
present invention is bullt on the basi's of Hhose |na|ngs. e I nvention
accor di ngedctoratmetatat comgomsiib ® bnrthe inlet Giderand ahe reactoe stticdurab bethponent2 t h an
I nterior space nade W a reactor_structural conponent on an inlet side

d th A
and a re&8tbe outlet, side of the seastteshell o i kepsusubstantiglly dowes Hhaadhe dowwesti te to

each.ot her .and |.0i t . | i | t. e { ral
corrg%nentq érgf?\&\ %(Jfalgtdi nl et Eﬁs@%&%@"ﬁ%% dgtd qgms?'ﬁétgﬁegalgﬁ *e(r(alégg%gh tcba{r?gcéage

react or shpplgkourae sidevRaurs,nér he plditumuidat tatalystclayur @/ wilepartibltyncomeroff st ur e
gas take-out port; a reflector on the inlet side positioned opposite the
gas feed whilemaigturerigbeing geretatedsyringthe mixadegas sddhiHy in adighegangentrgtionn t he

outl et side positioned opposite the noisture gas take-out port in the

I nterior space; and a platinum coat catalyst |ayer forned on the inside
wal | of the reactor structsypiMARY GIMPHBINVENTICGN outl et side, wherein
hydr ogen and oxygen fed into the interior space of the reactor through the
gas feed port &rie aoeardiggly annebject ofithis invesition toipsoyitiaa ireagtnrdomgenseatiohy st
LAYSE 1O St tndtton ESAGlel) frbvent BRI HE2BRARM BV SACRpRh doliyoen 1Nt

side and peeling off of the platinum coat catalyst layer 8 while in operation. The

problems are solved with a reactor for generation of moisture of a very small size and
not by enlarging the reactor shell A to increase the thermal capacity or providing the
reactor shell A with a large cooling unit to substantially increase the cooling capacity.

20 While looking into the problems of ignition of H, and backfire to the gas supply
source side, it has been discovered that the ignition and backfire are caused in either of
the following processes:

1) The oxide film or the like formed on the outer metal surface in the interior
spaces of the reactor peels off and the catalytic activity of the metal surface is put to

26 work. Because of the catalytic activity of the metal surface, the reaction of O, and H,
locally proceeds violently and intensively, partly raising the temperature on the metal
surface above the lowest ignition point of H,-containing gas.

2) The temperature of the platinum coat catalyst layer 8 opposite to the

peripheral edge portion of the reflector 6 on the outlet side rises locally above the lowest



, 1N @ non-conbustion state. In the invention according to another

-enbodi nent, there is provided a round . 20 recession with a flat bottom
formed on the inside walls of the reactor structural conponent on the inlet
side and reactor structural conponent on the outlet side, wherein a tapered
"portion is fornmed at the peripheral edge portion of the inlet reflector on
the side facing the bottomof the reactor structural conponent on the inlet
side and al so at the peripheral edge portion of the outlet reflector on the
side facing the bottomof the 25 reactor 'structural conponent on the

outl et siigsitiompsintvherein the reflector on the inlet side and the reflector
on the outlet side are fixed on the reactor structural conponent on the
inlet side and Thednventorshavealsafaundtbatoeisttte ean betgsnerater @t a dighaeactighh with a

gap provi ded between the tom and, t reflector. The,invention.of a still
Porther - daBcaoRhtoch g oate FReREsheibR diihe Fitellr ot 3 ohHE AHRCHES poce
made W t hefledi6i3CéPthe SilétUidetind méta NP #Rte @0l 1 Nl et side and a reactor 6
structural conponent on the outlet side disposed opposite to each other and
j oi néd t oget herTheypresehtdnventiomisttuilt bethedasis of these firlingsal conponent on the
inlet side proyided wi.th a gas feed rt,and t.he reactor structura

conponent on t he®diYenten acey ‘Bgct)‘?/P(Pég‘gW‘lﬁmo Pt GAMPTISESs A TeREoLH e port; a
reflectoryhpe) nﬂeﬁJ?%P&%smmeaitmrrtea&&gﬁmﬁumo johéht DnliSinfef i8e Qhd aPOrt i N
the interior space of the reactor; and a platinum coat catal yst |ayer

f or med orreadter stnwitutel eahponeht bheanr ettet sidesdisposediopposite nposach totlen anfle out | et
side, wherein hydrogen and oxygen fed into the interior space of the
reactor tiAIEY gﬂgqthré%gayeldmgd vag} theaFeactoF Styiral FOBIPOBFN L1 thg; nlet side

pl at,hbnum I t ' A acting
oo 470 910l 8 B e 36 P s Duef SGHDYY o ELGN g2
further eproadedevith & nicistoee gHCaksioan pott] A @flédtat ohahd dileti sidd positichedn t he
inside wall of the reactor structural conponent on the inlet side and

react or seRpgsite thg|gas fhed mesiin the interiorgipacecef the geactarha reflestoripa thepytlele

di aneter - af or i fl i i ght I ] he inside

di anet er Sgée bﬁ%ﬂoﬁlggeo g?’l%)l%’ {h%h%lggu?]é ga% é%égF&?sd 0%0?‘@3 fgi%en[tbﬂgﬂ%c;er ?%#13 ral edge
portion Oplatiien rcohd @atalyt ®iyet MBrBédionf @l Hgideherall esftther rebbtost sthicturilal
conponent on the outlet side and wherein the aforesaid reflector is fixed
on tlhie recamponeritan the gptet sidenwdwesin hydiogancand axygen fed dutothe interipkspygp

i ded f) d_ the, b The plati |
Poyer i s hiby Sadior oleh e e Feslbry PEPRUBACIL, dPtfacl i e latifp c6R' 51 V!
Non- cat al y4tdlgst Rer foficti¢e tife rRAGIVRY ShereBPledctny RFogen aRd bkpgenlimswdtdtan t he

area provided wth the platinumcoat catalyst layer and on the reflectors
in the inngmoprcosbustion'staté. t he reactor. The barrier coat is preferably

TN Ti G, T O AR erbtoso s BTanclier SRR s hpSvined § pindr "

.enbegi MenfecessidR WAR 4 880 bBRbM Rirme§ st e FislddChvhll?bf GRERERESH stAfkrdrhie 1 nl et
side is provided with a material gas m xing and feeding unit to feed the

mat eri al cpmponehtain the inle sidierand repator sfrudtyt ceyaprnentorothy gutlet side, whéngint her
.enbodi nent, the materi as m xin nd feeding unit c ri,.ses a hydrogen
Feed pl pet RPTgIsJganicd antig,Rrgebirs popibn, of the dobieaanr ahdien 30
connect or s%&@fdcﬁhg hd DS WP Bl RAGbERARNRE dddfpdnbft Sl iklbP§de aRfalsPanect the

pi pes to _
the peripheral edge portion of the outlet reflector on the side facing the bottom of the

25 reactor structural component on the outlet side, and wherein the reflector on the inlet
side and the reflector on the outlet side are fixed on the reactor structural component on
the inlet side and reactor structural component on the outlet side, each with a gap
provided between the bottom and the reflector.

The invention of a still further embodiment comprises: a reactor shell with an

30 interior space made with a reactor structural component on the inlet side and a reactor



,.the,material gas feed port and wherein the connector is so fornmed of a
-plurality of small dianmeter pipe sections and | arge-di aneter pipe sections
that the snall-diameter and | arge-di aneter pipe sections are alternated to
forma pipe. In another enbodi ment a tenperature regulator to heat and
‘maintain the 5 tenperature at a specific level is provided on the outside
wal |l of the reactor structural conponent on the inlet side and the reactor
structural conponent on the outlet side. In a yet further enbodi nent, the
tenperature regulator is a cooler to cool the reactor. In yet another
enbodi mentmctutak compbaent ioh theroulgesidé disposednppbbsite fol eaz chertdid jdihedut er
surface of the reactor. Further objects, features and advantages.  of the

pr efsent gwﬁrihynwoming, wéhdﬂ@;@sli@ars&rn@tuw Samparenben the edetrsidec propided n ﬁf
b . . . . . .
Ei acheq itaaay e gt gt Rl co e ol ERRRRY AR EE LORRAEhrallded e

verti cal ,wifieg honhire gdé eiWeDut pofteRedflREtof Pacingethegas feed 5@& didithé Hoisnaecor di ng
to a first enbodi nent of the present invention. FIG 2 is a partial,

ver t§ cal ,gas takeraw abrivin ¢he isteoinl space o€ theoreaetor; aad @fplatingmegdan gatalygtdeyesat al yst
‘layer. FIG 3 is arti al rtical, sectional view show the for.mation of
2 bar v erfoged e BRide g pt e ekt s EH R pplet Sn 1 MR e RS, v
_gener at i gRdRIgeBh® bxygtn RGOt thtérfbrapSRTiRe RADGE HHFBUEH M ghdRedpotENt
invention.” FIG5 is a vertical, sectional view of a reactor for generation

of noi st larebmught idtanepntast avithrtihe gplatinbmdiont eatalyst layes top actevate thereastivityn. 25
FIGGisL}ﬁv rtical ectional view, of ' art, reactor for generation

of i st dereby reatimgrhydagen an oxaen e pates i & Ron-gompystioR S3ls: ¢ on of

noi gpure 8 In a yet further embodiment a round recession with a flat bottom is formed on
the inside wall of the reactor structural component on the inlet side and reactor
structural component on the outlet side, wherein the outside diameter of the aforesaid
reflector is slightly smaller than the inside diameter of the recession, wherein a taper is
formed on the peripheral edge portion of the reflector on the side facing the reactor

15 structural component on the outlet side and wherein the aforesaid reflector is fixed on
the reactor structural component on the outlet side with some gap provided between the
reflector and the bottom.

The platinum coat catalyst layer is preferably formed of a barrier coat and a
platinum coat.

20 Non-catalytic barrier coats are preferably formed on parts other than the area
provided with the platinum coat catalyst layer and on the reflectors in the interior space
of the reactor.

The barrier coat is preferably formed of a component selected from the group
consisting of the compounds TiN, TiC, TiCN, TiAIN, AL,Os, Cr;0;, SiO, and CrN.

25 *In another embodiment, the gas feed port of reactor structural component on
the inlet side is provided with a material gas mixing and feeding unit to feed the material
gas, that is, a mixed gas of hydrogen and oxygen.

In a further embodiment, the material gas mixing and feeding unit comprises a
hydrogen feed pipe to feed hydrogen, an oxygen feed pipe to feed oxygen and a

30 connector to join the downstream ends of the two feed pipes and connect the pipes to



. G nmxed gas Vinterior space L gap lreactor structural conponent on the
-inlet side51 agas feed port2reactor structural conponent on the outlet
si de2anoi sture gas take-out port3interior space on the inlet sidedinterior
space on the outlet sidelO5reflector on the inlet side6reflector on the
‘outlet side7netal filter8platinumcoat catal yst |ayer8abarrier
coat 158bpl ati num coat 9barrier coat on the inside wall on the inlet side of
t he reactor structural conponent 10barrier coat on the outer surface of the
reflector on the inlet side_1lbarrier coating 11 on the outer surface on
the out !l gie ritehGal gu¢ fedd 3 landwheimt cdmroiakeolfbehad ol Nplubiity dbampacer 1
Swel di ng2516fi xi ng bolt hol el7refl ector18hol e for nounting the sheath-type
t her nonmediaMEGH Aipe Gectivnstand rlagealiametesr piperseetioms dhatt the snedll-diametenaptht er i al

as mxing and feedin nit 9 1 1.hvdrogen feed pipe 22 o en feed
gi ;S)e 2)?(>I éag%‘?ig@{rﬁ'ﬂ gi?e?g#g:gpggeﬂtgn\agegﬁ?gqrﬁ}a %1955 heat erIOI 26 cool )é)r/927 heat er
press 27a cool iNGnbther [EBoHnEh @\tdriperdrize Pi3ENERRAS hBQlAdME kil Ghe

Hereinafter, the enbodi nents of the present invention will be described

Wi t 1B r ef ¢enapecasutecattahspedifiaigvelis, providechomn thel dutside wall of dhereagfos straetutab wi t h

- like reference nunerals, .Enbodiment 1 FI is a vertical . sectional view
of 5 readPBPORRB Of BitahiE: 5B the Gracion AT aL AT S PHLStBltPs

_enbodi nent of g 8/9{ Réﬁn@? Fxh&‘/cﬁﬁ&ﬁt?ﬂxe tkﬁg&hﬁ;&reghﬂ?orr@faeéo%&? %o LESILRE A
indicates a reactor; the letter V, an i nhterior space; the letter L, a gap;
t he nuneredctar. 1, a reactor structural conponent on the inlet side; 1 a, a
gas feed port; _2, a reactor - structural .conponenj on. t outl et side; 2a,
a noi sture gas® ¥xtcangther sgbpdiment, the %‘?‘ﬁl"éclﬁ Griapgf pﬁgoqqﬁgﬁlssﬁuxa@ ;ongﬁe a
reflector jde; 8, a platinumcoat catalyst |ayer; 8a, a 20
bar#(l?er ggat ;Sﬁllg%,e%gmpeﬁ%??&r’\ﬁm coat; and 9, 10, 11, represent barrier coats.
Though not shoWnrthérhebjdrty, features and advantagesof therpresenninvéreionuilirbesomé aces of

Bl at | nUMABBHERAET e piAlsd DroaPipnA e S ERbP Uepth, PREIPLIS MESEpacer s
13a conmes...f - Of . 1251 ce of the reactor structural
conponent%ogﬁde?ﬁdg{ogg{iﬁ%tgF‘%e#tagg&%%%l{ actor shell Ais formed of reactor

structural conponent 1 on the inlet side and reactor structural conmponent 2
on the outlet side that face each other and are welded air-tight to forma

circular and hol | ow di BRIEECDESSHIRTION OB THEDRAWINGS st ai nl ess st eel under
JI S, designatio us3leL, 1.0 -.he i psjde .0 eact or.. stract |

co %nent 1 onhﬁeﬁ '%Iaeyeréf%’esﬁggn% ki (?Elaagea%tg’geférs %Srﬁ]ere\ﬁxhogn}oi"sg\ﬁe bott om
W th whi Glacdriing 968 fitst @fhbb@iientofthe pregantinhtesn. Al so, the inside of the
reactor structural conponent Z on the outlet side has a circular recession
with a flat bo¥lGm isiapartial vertieaheseptinngt view shawingthe fasmatipn of a platinum

comuni cat eS¢ tagxsf%rtrhernore, the two reactor structural conmponents 1, 2 are
each pr ovPaed Y&

FIG 3 is a partial vertical, sectional view showing the formation of a barrier

-

20 coat.
FIG 4 is a vertical, sectional view of a reactor for generation of moisture
according to a second embodiment of the present invention.
FIG '5 is a vertical, sectional view of a reactor for generation of moisture
according to a third embodiment of the present invention.
25 FIG 6 is a vertical, sectional view of a prior art reactor for generation of

moisture,

List of Reference Numerals

A reactor for generation of moisture



.- inward flange and are united airtight with weld 15 with the two flange
bodi es facing each other to formthe reactor shell A In the first
enbodi nent, the bottoms of the circular recessions of the reactor
structural conponents 1, 2 are flat. Needless to say, the bottons may be
spherical in 10 shape. The reflector 5 on the inlet side is a disk body.
Wth its center faced to the gas feed port 1 a of the reactor structural
conponent 1 on the inlet side, the reflector 5 on the inlet side is fixed
on the reactor structural conponent 1 by clamping bolts 14 with a gap L
| eft bet Geen tmexeb@ht om of the reactor structural conponent 1 and the
reflector, 5. 15 The reflector 5 on the inlet side is nade of stainless
steel under JIBYIOESRARSt i on SUS316L and its dianmeter is set slightly
smal l er than t i nside dianmeter of the recession. Likew se, the reflector
6 on the outlet'side is simlar in shape to the reflector 5 on the inlet
side. Wth its center facing the noisture gas take-out port 2a of the
reactor , structural conponent 2 on the outlet side, the reflector 6 on the
outl et silde i sTeRFtRESIEstuRbCamMROneRt-Qi the Indgt Sidet ur al conponent 2 by cl anpi ng
‘bolg§ 13,y th §§¥h¢°¢€ﬁt bet ween the bottom of the reactor structura
conponent 2 and the tTeflector 6. The peripheral edges of the reflector 5 on
_the inleg sidercao@dr tthsctil ¢eaponenttorothe bldetaldel et side of the reactor
structural conponents 1, 2 are tapered on the sides facing the reactor
structurd® conploisture gasitake-out parhiperi ng angl e a as shown in FIG 1. Because
26 of the taper . at the tapgri ngle a on the reflector 5 on the inlet
side, th nixeﬁuﬁggs@F?F@&ﬁ%ﬁﬂgfgﬁ1the gas feed port 1 a is diffused
smoot hl y 4i nt 0 {f&idrIpReionthéBdfet side At the reflector 6 on the outlet side,
if the distance between the reflector 6 on the outlet side and the platinum
coal0 cat &l yst reflgetor 8nithe inlet $ide m heating will concentrate in the area near
t he portions ofﬂ&he glq%%nun1c at catalyst layer 8 to which the peripheral
edges of 930 t hEeflester 8pthsotist¥de the g adual narrowing of the gap L as shown
in FIG lyprevepleiii i@l 11  concentration of heating. In the present
enbodi nent, the reflectors 5, 6 are fixed by clanping bolts 13, 14. The
refl ectoBs 5, ¢platimymloeatwatatistilayer t he reactor structural conponents using
sui tabl e supports, (not shown). In the present enbodi nent, the clanping
bol ts 138214 aR@TEneRat el ded after 5 being screwed up to prevent | oosening.
It s al not . he inside wall area near the spacer 13a of the
rea% or ?pructggghmggﬁ%bnent 2 on the outlet side is not covered with the
pl ati numocoat 8hrriep cast bh theevisidé walicah theadnlengidefoft the rdaetopishgcetoadlt 13, as
menti oned above.

component
10 barrier coat on the outer surface of the reflector on the inlet side
- 11 barrier coating 11 on the outer surface on the outlet side surf

20 13 clamping bolt
13a spacer
14 clamping bolt
14a  spacer
15 *welding

25 16 fixing bolt hole
17 reflector

18 hole for mounting the sheath-type thermometer
19 barrier coat on the outer surface of the reflector
20 material gas mixing and feeding unit



. The m xed gas Gjetted toward the reflector 5 on the inlet side through the
.gas 10 feed port 1 a collides against the surface of the reflector 5 on the
inlet side and is then jetted through the gap L in the direction of the
arrows and diffuses into the interior space V The m xed gas G jetted in the
interior space V collides with platinumcoat catalyst |ayer 8 where the
m xed gas Gis catalytically activated. The m xed gas G then flows toward
the noi sture gas take-out port 2a through the gap L between the refl ector
15 6 on the outlet side and the plati numcoat catalyst |ayer 8.
Furthermpne, wWhjdrBg&Pfebd fipe9 agai nst the platinumcoat catalyst layer 8 and
proceedi ng through " the gap L, the m xed gas G H2 and 02 are activated on
contact &Rt h t beygeatfeddympe | ayer 8, and then reacts to produce water under
what are _call ed non conbustion conditions. 20 Then, the noisture gas (water
vapor) tHds prSORIEE®Tis 1ed to the noisture gas take-out port 2a through
the gap betw?&,r;b r or Gon the outlet side and the platinum coat
cat al yst I2I4ayer 8. e}rﬂgrepﬂ%%l%liaﬁhm coat catalyst layer 8 is formed on the
entife inSide beatérace of the reactor structural conponent 2 on the outl et

- si de made of stainless steel under JI'S 25 designation SUS316L (except for
the area?Rear £P¥€hart with which the spacer 13a comes in contact). As
shown inohl G Zheétgk‘gqrg rrier coat 8a of TiNis first forned on the inside

“surface of the reactor structural conponent 2 on the outlet side and then
the pl ati2Tem coedlingldin s formed on the barrier coat 8a. That is, the

pl ati num coat catalyst layer 8 is forned of the barrier coat 8a and the
pl ati num coat 8b. 30 The thickness of the platinumcoat 8b is preferably

0.1 (err)ymto 3 (e I-‘lﬁlE mgp he pl ati num coat
8b is about 1 (er r?%)smﬁll@g?\)ess. ‘F#? |chgss 0 ﬁ?ﬁyrgtarri er coat 8a is
prefigrably O.1Hemihdep the'dmbbdindhts HEthIfeRAt inveitival wiliibe déschibed with coat of
Ti N about 2 (err)mthick is formed. The barrier coat of TiNis fornmed not

only on trefereneade cthe sdrawings,r il whiskpblee parte agm refamed do | with Jikgerefgrence t he

pl ati num coat ,catalyst 5 layer 8 is fornmed but also on the inside surface
of the ré’gﬂFﬁalls'structural conponent 1 on the inlet side and the outer
surfaces of the two reflectors 5, 6, as indicated at nunerals 9, 10, 11 in
FIG 1. FIG 3 shows a barrier coat 9 on the inside wall of the reactor

st ruct ur Bmbogirppentdnt 1 on the inlet side. In formng the respective barrier

coats 8a, 9, 1 11,. the surfaces qf .the 10 re tive parts.are treated
properly to re%@e}o‘%adge‘?'ﬁlnﬁecgﬂaﬁp‘ﬁ%‘gi ¢ 5?38%2%?’[ |gﬁgergtfonv8f MRS et al s
nat ygal | Yacb Qg toOthe it sbddRRént Af th@grésﬁﬁ' nv&kidn S REIG The refdiénee
respective TiN barrier coats 8a, 9, 10, 11 are formed on the parts. In the

present detberd mdicates Firédctoay the dettec Yasrsingmior spaceGthe lettepk, agap;thenumeeral) m t hi ck

are formed by an ion BI@gtin t echni i

.. 15 i al h h Ti N
2l oo be uaauepgnr siacil coRPPIET Hhr e GilenSde i g B fegdh POy 2 HRAGInG! Lde

LG, TS a3 TSSeRAS e

on the inlet side; 6, a reflector on the outlet side; 8, a platinum coat catalyst layer; 8a, a

20 barrier coat; 8b, a platinum coat; and 9, 10, 11, represent barrier coats. Though not
shown, the barrier coat is also formed on the outer surfaces of clamping bolts 13, 14 and
the outer surface of the spacers 13a, 14a. Platinum coat 8b is formed on and around the
area—with which the spacers 13a comes in contact—of the inside surface of the reactor
structural component on the outlet side.

25 The reactor shell A is formed of reactor structural component 1 on the inlet side
and reactor structural component 2 on the outlet side that face each other and are

welded air-tight to form a circular and hollow disk. Components 1, 2 are made of

stainless steel under JIS designation SUS316L.

10



.Al'so, the barrier coats 8a, 9, 10, 11 are preferably 0.1 pmto 5 pm A
-barrier coat with a thickness not greater than 0.1 pmis not sufficient in
performance, while a 20 barrier coat with a thickness greater than 5 pm

t akes nmuch tabor to formand could come off due to expansion difference in
‘heating or the like. ' Techniques other than ion plating for formng a
barrier coat may be used. They include PVD such as ion sputtering and
vacuum vapor deposition and chem cal vapor deposition (CVD), hot press, and
flanme spray coating. 25 After formation of the barrier coat 8a, the

reactor struct qhalinsikieraf@Rertactdr Studtival cumipontntsi stetheSnleosideHasvd éiftulane
pl ati num coat 8b. In the present enbodi nent, a platinumcoat 8b about 1 um

i n t hi ckrreesssipnswithat flat bostomnwitly whidhathe 88s fesd Ipartolaccommhunieatesc kivsesthef t he

pl ati num.coat is preferably 0.1 pm,to pm .coat not thicker. than 0.1

o cannotipine sy ErabpmpPrdt i thelis’ ifioBes SRl SEfEiehhand, 30
i f the thijgkRefist bstdR eRE whgh the Midistube f;smakecﬁqtfgmmzagcémuﬁha&q.num coat
8b will 13 i ncrease, although that will nake little difference in

cat abyt i Fuatheinvire,ythertevos mavtoc sstructueal dompohentsrdy @, are leacl pravidednwitose of f due
-to expansion difference in heating. .Techniques, ot her than jo ating for
formi ng dnyrdiiangenapd are upt ?”tﬁ%‘gd‘ﬁ W@h@“’f%éf‘%&@o iﬂﬁﬂgesb?f{}?g 8, vacuum
vapor depqsh binekodBfn BleGEL&GE! shefRor deposition 5 (CvD) and hot press. If
“the barrier coat 8a 1s formed of such electric conductivity as Ti N, plating

i s possi bl e tolInske fitsh eimbedifrent tthe bbivainsrefitheodirculae rgpessianst ofi the eesctasn shown
in FIG1 to FIG 3, the reason_the barrier coats 9, 10, 1$ are fornmed on
the insi cerustyral sompanenthb 2 e flafy Ne fmaqy,mmiy f sprgicplifer s de,
thelgutersh§ face of the reflector 5 on the inlet 10 side and the reflector
6 on the outlet side is that those parts 1, 5, 6 are not permtted to act

as a catal yst. Theueflectdress sreehetinlet side iy atdiskebodg.o Withniesiéenfer dicetihe thengast si de,
the reflector 5 on the inlet side, the reflector 6 on the outl et _side and

the |ike fed/Pert 1p of Shaireasto strestaial spmpongnt | onthe inletisidey thecreflertor 89nst ant t o
reduct i Ofye inlet side is fixed on the reactor structural component 1 by clamping bolts 14 with a
gap L left between the bottom of the reactor structural component 1 and the reflector S.
15 The reflector 5 on the inlet side is made of stainless steel under JIS designation
SUS316L and its diameter is set slightly smaller than the inside diameter of the recession.

Likewise, the reflector 6 on the outlet side is similar in shape to the reflector 5
on the inlet side. With its center facing the moisture gas take-out port 2a of the reactor
structural component 2 on the outlet side, the reflector 6 on the outlet side is fixed on

20 the reactor structural component 2 by clamping bolts 13 with a gap L left between the
bottom of the reactor structural component 2 and the reflector 6.

The peripheral edges of the reflector 5 on the inlet side and the reflector 6 on
the outlet side of the reactor structural components 1, 2 are tapered on the sides facing
the reactor structural components 1, 2 at tapering angle o as shown in FIG 1. Because

25 of the tiper at the tapering angle o on the reflector 5 on the inlet side, the mixed gas G
flowing from the gas feed port 1a is diffused smoothly into the interior space V. At the
reflector 6 on the outlet side, if the distance between the reflector 6 on the outlet side
and the platinum coat catalyst layer 8 is uniform, heating will concentrate in the area
near the portions of the platinum coat catalyst layer 8 to which the peripheral edges of

30 the reflector face. The gradual narrowing of the gap L as shown in FIG. 1 prevents local

11



,- 15 Enbodinment 2 FIG4 is a vertical, sectional view of a reactor for

-generation of noisture according to the second enbodi nent of the present

i nvention. In the second _ enbodi nent, one reflector 17 in the formof a
‘board is fixed on the reactor structural conponent 2 on the outlet side by
clanping bolts 13, 14 in the interior space V of the ' 20 reactor shell A
The second enbodi nent is alnost identical in construction with the first
enbodi ment shown in FIG 1 except that only one reflector 17 is used. In FIG
4, a hole 18 for nounting a sheath-type thernoneter is shown. The

sheat h- t wpacentiationoofehaating.ndn tlehpresdnt iembodisent, gtie reflectoes fe@arofixat byict ur al

conponent 1 on e inlet sjide. A platinumcoat .cafalyst |layer 8 is formed
o Tho s el b e T8 Telinidn . o k. r‘é{Fl(‘iE‘{)fﬁ)gl?'Fe’rP@c%" SHUEHR out | et
si de. Fur . ' REGD of the reactor structural
corrponentCBQ'Sg'E\gﬁgsﬁueSll ﬁug{;ﬁglg%taﬁﬁm&%uter'surfaces of the reflector 17 and
the |ike form bathe presendaintbodimeh§). thé vtanipiigd boltol3,174 b spatievelded aafteel at i vel y

thick material whose thickness is nore 14 t han about 1/2 the thickness
of the i PEBESERWEHYR &0 prevensloeseringl e. The overal | formis disk-1ike with an

of the i peBBrGEvEpH _ verall 1 e witl
pace v The port Sriranoted (BTe Hhide Bl hebf 16 oBlcBITRER e Fealick 1%L

_of the regaétaral sémpisiedt 2bn el @aREEitde B b coVdedwithdlie platiiini coat 8psoasl at a
tapering angle a. 5 In FIG 4, the reactor structural conponents 1, 2 and

t he ref | depesventiocl beating of the clamping kalt13; g mentiqned abayger surfaces of the

t truct | . the i@l i.de. and. t f

o he rorl oot a8 mtaHSRE Mrod 1S hch i deBledibr 5 of e Sick WiroBl Bl gi" | 10°°

firse errm;;s@ma cHlliges” RaAMsOMe Shifhdel off the réMUTRR o4 the MRt tilde ahd iethesi de and
m

reflector 1 y be formed of a non-catalytic material. 10 In the reactor
shel | A géttednthrougbhel gapoth therdirectiom pf thgnamewsiand diffusescinto the interiche gas

| i an, b | et shut out . J di ti th flect
T7PP Y| ol R R a5 SEIeROE e By B,V doBaE: B atil fper atur
from ri sicagly8R@&y Whérk thé)mixed a8l i€ rca@tyg&m ARbiddted) u?]h@ﬁﬂedcg% d ek | ayer

8. Furthernore, the volume (that is, dead zone) of the interior space of
t he reactflowsgdhwhid the owistre gaethiieout pom 2athrongh the\gap dshetween the zeflegfort he

2GR0 S e P S T D RBRRERL FLee L he gl acement of
Chanec, o gt S G NI TR bl B
t he t hi clmecesdi8g throyglt the gap L¢ theanisedfastGdy anddd,j ave activated on contact with
the catalyst layer 8, and then reacts to produce water under what are called non-
combustion conditions.
20 Then, the moisture gas (water vapor) thus produced is led to the moisture gas
take-out port 2a through the gap L between the reflector 6 on the outlet side and the
platinum coat catalyst layer 8.
The platinum coat catalyst layer 8 is formed on the entire inside surface of the
reactor structural component 2 on the outlet side made of stainless steel under JIS
25 designation SUS316L (except for the area near the part with which the spacer 13a
comes in contact). As shown in FIG 2, the barrier coat 8a of TiN is first formed on the
inside surface of the reactor structural component 2 on the outlet side and then the
platinum coat 8b is formed on the barrier coat 8a. That is, the platinum coat catalyst

layer 8 is formed of the barrier coat 8a and the platinum coat 8b.

30 The thickness of the platinum coat 8b is preferably 0.1 um to 3 pm. In the

12



, space V 14 mm the inside dianmeter of the interior space V 108 nm the

-outside dianeter of the reflector 5 on the inlet side and the reflector 6
on the outlet side 80 mm the thickness of the sanme 2mm the gap L 1 mm
the length of the tapered surface 10 nm The plati num coat catal yst |ayer
8: TiN barrier coat 5 pm+ Pt coat 0.3 um The 26 material of the barrier
coats 9, 19 of the reactor structural conponent 1 on the inlet side and the
two reflectors 5, 12: TiN (5 (err)m. Moisture was generated using a

mat erial gas conprised of m xed gas G of OZ and H2 in which the content of
H was 2@¥sentcimbodiment)tbeiplatindmo coatcibas abaut 1100 i thicknesst BHeOthicknS®O0C wi t h
sheat h-type thernonpters nserfed at four points at the I stute 15
gener at i G Papies Gont ?Cfdﬁegf?i’fﬂ J “i‘@‘f‘n%t“i"bnﬂb*hel-@f’seﬂtaﬁmmcgaﬁ%'t‘ &M5kel i ng

of f of tQSatQLfai‘iN'}BHﬂlt@%E HiRkaL ¥ored 2ARE birief Sott F 4N AL EnS dolly bfie second
enbodi mrent shown 1n FIG 4, the specifications of the reactor 5 shell A

wer e: t hehotsastorl etrebtanakbtamnpohibdt on théeutiéti sidenebeare ke platinurh eodthiatdtysess of
the interior space V 10 mm the inside diamreter of the jnterior space V 108

mm & he dayeeR icloamest bytplsoran the snskle saripge, ofitheregetor staucturabermpanersi 1 ope
- fl t )
o uetur thetifet B ald o G3fke bRl Bfle WIE rdiRGtoRES . aBlHich of bR o,

_reflectoroand ih 'RGr eactRdG. $tsho®s W Bdrrie0cgueEbh the Gitidehwall BF glie fdacker 3 10 nMm
the length of the tapered surface 21 nm (tapering angle a = 8). The
pl at i numstiyeturat gerapgnent |1 gy the igleksdpri sed Ti N barrier coat 8a S (err)m + Pt

coat 8b 0.3 u aterial of t bur 0 - f r or
structural co%?)-n?gn g tgén rﬁ%_&i‘vﬁl Ef'“gfﬁgﬁén%’ ﬁ’lzl_()?elflr 31&?3}15&%5 Oggt?ﬁa)r i sed
Tii (5 pedpectiVeipsulridlRe BRARA %b?@lyttﬁsﬂeﬁlo\_o@b&id_@aﬁlﬁlb afld Paksivenstate fimg$t t he
same conditions as 15 in Exanple 1. No ignition of Hz, backfire or the
peel i ng omfiows metpds priarallyufarmed tore sheaisydace| of; dhe stajnlesy| steed. Therpdiberent 3

FIG5 is a vertid. sectian [ a reactor f,or neratJd on of noisture
coor di nd PSR TR, PreE b Rt 107 71 Al SREBNR YR AT O BBt i
embodi Membodin{EREl eTiNbaftier (088329 U, 13t abort Plund eekf drk FormRAHAnRAL . @
material gas mxing and feeding unit 20 and a tenperature regul ator 24
at t ached plingltechnigaet or shell A That is, the reactor shell A of the third

enb?g tment 1S %ﬁec}ully ottl'lgrethgx?&rﬁ\l may also be used for the respective barrier coats 8a, 9,
10, 11. They include TiC, TiCN and TiAIN. Those materials are not catalytic and are

excellent in resistance to reduction and oxidation.

Also, the barrier coats 8a, 9, 10, 11 are preferably 0.1 um to 5 pm. A barrier
coat with a thickness not greater than 0.1 um is not sufficient in performance, while a

20 barrier coat with a thickness greater than 5 um takes much labor to form and could
come off due to expansion difference in heating or the like.

Techniques other than ion plating for forming a barrier coat may be used. They
include PVD such as ion sputtering and vacuum vapor deposition and chemical vapor
deposition (CVD), hot press, and flame spray coating.

25 « After formation of the barrier coat 8a, the reactor structural component 2 on
the outlet side is coated with the platinum coat 8b. In the present embodiment, a
platinum coat 8b about 1 pm in thickness is coated by an ion plating technique.

The thickness of the platinum coat 8b is preferably 0.1 um to 3 pm. A coat not
thicker than 0.1 pm cannot exhibit catalytic activity for a long time. On the other hand,

30 if the thickness is larger than 3 um, the cost of forming the platinum coat 8b will
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,-as that shown in FIG 1. In the third enbodi nent, the reactor shell A shown

-in FIG1 is used. 25 Alternatively, the reactor shell A of the second
enbodi ment shown in FIG 4 may be used. The nmaterial gas m xing and feeding
unit 20 includes a hydrogen feed pipe 21, an oxygen feed pipe 22 and a
connector 23 to join the downstream ends of the two feed pipes and connect
the pipes 21, 22 to the material gas feed port 1 a of the reactor 16
structural conponent 1 on the inlet side. The connector 23 is forned of a
plurality of small-diameter pipe sections 23a, 23c and |arge-di aneter pipe
sect i ons ik3¢ase,2dthougin¢has nvalllmdqeailtﬂe diffesenge Ilart‘gblmmvlt:}r aml previsedife. ons are

| t t f d di t t 23d
i xed & o ToRbEgge e Al oo dfeﬁﬁ%?m%?’e%?%%gﬁmﬁwﬁé5§p§ﬁ§n't ° on'the
inlet side by wekdinfifhes Bﬁér IR tm h6r foRtii graaﬁlé{fn‘ﬁnf &ﬁt’hﬁhﬁ& bédsdieat s the

reactor shell A to a specific te ture and mai ntains the Sane at that
t enper at Urhey lmu@mmpunerﬁigcav&umh eapoe rdepostian end ehpniicd] oap@4deposipon ses

heat er s the re structural_ conpope on the inlet 10 side
“and ?he Ry amidior messer It e G it 52 8,f0THS AR e onGUELEI 551 | o1
(not shovﬁlllI #lg%\ﬁé&fﬁegsﬁlblg{o&fef the heaters 25, and coolers 26 to cool the

r eact or ater 25 is a so-called rabbit heater attached to and

.fixed on the rédachiefirssémbddirertof thedprodent inapretibnshawvalin BIG IstoFIG I hthe
controller maintains the reactor shell A at a specific tenEerature (reactor
t enper at UpSPN he tharriar rfgvaESh% hoatleareforagd s ghe msniﬁesulfscw dhe reactor

femper at Yielyf BahBIRET 110H1Fe bR ids sl QURE oL8R Je1Fe 1HBLLE 9BpRR Bler the

hydr ogen- mxe as‘an 0ogen and oxygen reac iciently. This

t enper at wide and tseteﬂaétef eroahhe'ommt side @bt thosepaHIOC.5, Bulré her pepmitteditbe cool er
26 is attached to the heater press 27. The cool er 26 has a range of fins
| i ke a cdsbassmenrt@ysvents the reactor tenperature fromgetting too high

because of hea a re i.on, 20 be e sp as to

stabilize the ?3‘“31‘5?& a&é’ﬁé ‘it‘llrﬁbcopg’é)g%él@n& ﬁ’éq@%gs%%r gﬁﬁg%ﬂ,\e/gn M &'8 ar eas
ot her t hgflet e, P fefle@8t 6 dn e dutlen SdPhd 1h Uikt 6RYbe ‘foredaNaShatb @ @hat8 i N t he
interior space V of the reactor shell A are covered with the non catalytic

barrier o®not @talyticandiresistant ¢d fednetiann r esi st ance to reduction and oxi dati on.
Therefore, there is no fear that the catalytic netal surface is exposed
bare while the 25 reactor is in operation. As a result, even if noisture is
generated using a m xed gas G

15 Embodiment 2
FIG 4 is a vertical, sectional view of a reactor for generation of moisture
according to the second embodiment of the present invention. In the second
embodiment, one reflector 17 in the form of a board is fixed on the reactor structural
component 2 on the outlet side by clamping bolts 13, 14 in the interior space V of the
20 reactor shell A. The second embodiment is almost identical in construction with the first
embodiment shown in FIG. 1 except that only one reflector 17 is used.
In FIG. 4, a hole 18 for mounting a sheath-type thermometer is shown. The
sheath-type thermometer (not shown) is inserted in the reactor structural component 1
on the inlet side. A platinum coat catalyst layer 8 is formed on the inside wall of the
25 reactor structural component 2 on the outlet side.
Furthermore, on the inner surfaces of the reactor structural component 1 on the
inlet side, the outer surfaces of the reflector 17 and the like form barrier coats 9, 19.

The reflector 17 is made of a relatively thick material whose thickness is more
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,-With Hz in high concentration for a long tine, there is no possibility that

-Oz and Hz will violently react |ocally because of catalytic action of the
netal surface other than the platinumcoat catal yst |ayer 8. Thus, the
possibility of ignition of Hz and backfire to the gas supply source side,
whi ch coul d happen with the prior art reactor, can be conpletely 30

precl uded. 17 It is also pointed out that one or two reflectors 17 or 5,
12 are provided and since no netallic filter is put up unlike in the prior
art, reflectors relatively large in outside dianeter and thickness can be
used. Thitkanfabatul/ the tléékness ofvthe iintetisrespacd Vngartdxmpbnﬁﬁreamwﬂl formars ri si ng
too high in the center of the platinumcoat catalyst |ayer 8 and 5 can

el i m nat éhskﬂll(eM@‘sﬂ“tﬂqtﬁl@%/dléme‘lehéh&hﬂ&ﬁmhuﬂhﬂé?é‘éhe E‘éldﬁldﬁ"iet?fdiféhe wteriobm coni ng
off 1ocal éycg u'mebgt{( b3l §1h9§f hga}g dor' 17 tﬁ dﬁ@ sﬁgv& Q%f ttx%?ea%t%?pec'[ lve

refl ectof out si er an

peri pher@{mada@c&ﬂgédem b@ﬂﬁ&ﬂleﬁindé ﬁ@ﬁfetd&gltamﬂieﬁngang [pad increases the

t hermal capacity the reflector and can effectively ﬁ)mevent t he

t enpfer at ur e frémFIGél,ﬂgremgssnmmrquompph@t%brﬁ@ldthferc tsl Wt araowdeoat 10
* catal yst l.ayer 8. ddi tion, e .dead space in the interjor ace V of
the reacto§sRmRs Fteﬂ 1Bgerrsg5fa%eéc?f t%feé'ﬁtgf syt ?ngpqngﬁﬁ!i ﬁi‘%{"f gf gases
Jin the rapetaf thelbitbr SRfaSs bftthe?a‘fébquﬁa?e BOREUCRitARhSbattier edato,SrRl | f1 ow
rate using a diluted gas and to further reduce the size of the reactor
shell A Ammaﬂiellﬂrstoembddhnerp,ethepieewtaﬂ stamjwabwmpmat dfont the inlet pide tand e
reflectors_are eree?Tf t taperlaﬁ}% %Ie a, which prevents the

t enper at delectard ‘?arysti grmp %H"}P“O?‘i‘t Pi%heral portion of the platinum
coajgcatal yst | r @an fagouni t 20
S ?)row ded, tk@“%arte%rt?lja eﬁ%s&‘ Qgecﬁﬁ%gélgg%n%ﬁ%l girogen w&‘%%?nﬁxggl Is fed

to the gahe gaﬂﬂxppl@rsbuﬂcealdelmaugmohhﬁetely chutroatt dn additiod hths reflaetarvidsist he
reaction response characteristic of hydrogen and 20 oxygen and further
rai ses t Hergpronsthemeal (eapasity: poach cpe affertrely afeéfenq the tempesMpee oy 8sigqul at or

2415 07 Qb ety IRNSREELE AR AR dolt BN Bl BPFURAEIHE AOGhlmp Al 400

to 450C even age of "Oopera e reac or s

Thus, a i(tlﬁhnsd@@ﬂ%n@f ofithé iiftéﬂ(ﬁ spaseasfahd RActoesiedli A Bad b fedueddidarvtieydr ogen
and oxygen can be obtained beginning with the initial stage of operation of

t he 1§ eactwordshthie| sizes ofy the W@hé‘iﬁ% can he Teduseds Z"lbat ialse| TaaHlitatest he cool i ng
fins 27a, 0%150%{6593%9% %wh[emhé Gibh éatgapgét {l]lepmaﬁgmﬁ Odf &\ E Al gt

di ssi pati ven errpera
changed.

Example 1
In the first embodiment shown in FIG. 1, the specifications of the reactor shell
20 A were: the outside diameter 114 mm, the thickness 34 mm, the thickness of the interior
space V 14 mm, the inside diameter of the interior space V 108 mm, the outside
diameter of the reflector 5 on the inlet side and the reflector 6 on the outlet side 80 mm,
the thickness of the same 2mm, the gap L 1 mm, the length of the tapered surface 10
mm. THe platinum coat catalyst layer 8: TiN barrier coat 5 pm + Pt coat 0.3 pm. The
25 material of the barrier coats 9, 19 of the reactor structural component 1 on the inlet side
and the two reflectors 5, 12: TiN (5 pm).
Moisture was generated using a material gas comprised of mixed gas G of O,
and H; in which the content of H, was 20% rich continuously for more than 100 hours

at 450 to 500°C with sheath-type thermometers inserted at four points at the moisture
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.reactor shell A rises because of noisture generation reaction, the reactor

-shell A wll be maintained at a proper tenperature through heat
di ssipation. 30 Wiile the present invention has been illustrated by neans
of several preferred 18 enbodi nents, one of ordinary skill in the art

‘Wi ll recognize that additions, deletions, substitutions and inprovenents
can be made while remaining within the scope and spirit of the invention as
defined by the attached clainms. 19 Il I What is clainmed is: 1. A reactor
for generating noisture, conprising: a reactor shell with an inlet side and
an out | etgefidrakéng fté af 11EDOt2tms NNb ligritiom bf $,nbackfife or theasdeting sffrafaher al
conponent on the inlet side; and a reactor structural conponent on the
out | et siplpsinugyconteGatalysh layear Braswltedspace is formed with said reactor
structural conponent on the inlet side and said reactor structural
conponent on the outlet side di sposed opposite each other and joi ned

t oget her Bxdmprlxi ng; 10 a gas feed port engaged with said reactor
structural conponent on the inlet side; a noisture gas take-out port
engaged with s the mondypmbodimsnw@wvncmrﬁi&wéntheowet:lg@atms loftthesregetor an i nl et

-refl ector, dj sposed.on the i.nside | | ai.d regctor structural. 15
conpt nentslhginitvﬁ € the &’Eséq%a‘ém 651 ngﬁ%aﬂgﬁefse B‘%éﬁ% lﬂljé‘élefse 01}1 ort in
_the i ntenjiRkoSBMeE V10t R, B8GhQde damheRi ! dfethe! iBfekiBF lspiceVSTURS fith, Othe t he
i nside wall of the said reactor structural
thickness of the reflector 6 mm, the outside diameter of the reflector 102 mm, the gap L
between the reflector and the reactor structural component 2 on the outlet side 1 mm,
the gap between the reflector and the reactor structural component 1 on the inlet side 3
10 mm, the length of the tapered surface 21 mm (tapering angle o = 8°). The platinum coat
catalyst layer 8 comprised TiN barrier coat 8a 5 pym + Pt coat 8b 0.3 um. The material
of the barrier coats 9, 19 of the reactor structural component 1 on the inlet side and the
reflectors 17 comprised TiN (5 pm).
Moisture generating tests were carried out under almost the same conditions as

15 in Example 1. No ignition of H,, backfire or the peeling off of the platinum coat catalyst

layer 8 resulted.

Embodiment 3
FIG 5 is a vertical, sectional view of a reactor for generation of moisture
according to the third embodiment of the present invention.

20 The third embodiment is made up of the reactor shell A of the first embodiment,
a material gas mixing and feeding unit 20 and a temperature regulator 24 attached to the
reactor shell A. That is, the reactor shell A of the third embodiment is exactly the same
as that shown in FIG 1.

In the third embodiment, the reactor shell A shown in FIG 1 is used.

25 Alternatively, the reactor shell A of the second embodiment shown in FIG. 4 may be used.

The material gas mixing and feeding unit 20 includes a hydrogen feed pipe 21,
an oxygen feed pipe 22 and a connector 23 to join the downstream ends of the two feed

pipes and connect the pipes 21, 22 to the material gas feed port 1a of the reactor
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. - conponent on the outlet side, positioned opposite to said noisture
take-out port in the interior space of the said reactor; and 20 a plati num
coat catalyst layer forned on the inside wall of said reactor struc
conponent on the outlet side; wherein hydrogen and oxygen are fed into the
i nterior space of said reactor through said gas feed port and brought into
contact with said platinumcoat catalyst |layer to activate the reac
of the hydrogen and oxygen, thereby reacting hydrogen 25 and oxygen
water in a non-conbustion state. 2. A reactor as defined in claiml
wher ei n atroeiunticsms@eat Don Wietihlesifid. at bottomis forned on inside walls of
said reactor structural conponent on the_ inlet side and said reacto
structural conpbaeprnestor 23ds frmedtof 8 pharalityaf serrli-dipmeigrnipg)sestions 3

formed at 3?%‘# Pa2§§-§593g9%i ﬂ%gsrg étlf (gl @3?3; %32 Ul gy d gﬁlﬁf-di%feief‘&é% iatr%eggi%xﬁ?tgt

i nsi de vva2|

ural conponen

gas

tur al

tivity
into

;
S
he
si de

and sai d pipése@ions afd #etrted tadbigaplpe. | nsi de wal | of said reactor structural
conmponent on the outlet side; and wherein a gap is formed between s

i nl ed refl ect oThgserond dargerdiametenaipe ssetiem? il wdxed &0 the gasdeed port da

“the inlet,sid nd,a gap is faorned betwe aikd oytlet reflector a
nai do. vl o A3icnGartEaonendl (e e B BENE WnSembRouc et si de
_reactor for genpedmpisatiRl refmadr 26 883 thRir8dttorahélPAGS @'spSdi fempbdaturén i nl et
side and an outlet side, whérein said reactor shell conprises: are

st r uct ur and ooaiptaine rthe came ra¢ thatl tempsratisre. afsl showm in F3Gt 5y thet temperatuse

conmponent o

g

react or

conmp@nentgannk ik .%Hétbﬁﬁtnﬁtaglegﬂ pormdz SR BRIt Lid %tr@ﬁélﬁ{no@ﬂﬁv&n?

t oget her

y wel di ng; a gas t engaged withe’sai dre

aid

®bonent on

nd the
de. 3. A

act or

T N R

i ned

or structural

conponenttodurntoner ioffith¢ héafers 2 candaxonteiss2tutoecoghthe reacorabell dort engaged with
said reactor structural conmponent, on.the outl et side; refl ector
posi ti oned opph@‘Fﬁ’@a@‘ékﬁ ‘ﬁg%lém%l&ﬁl r @?‘Y Rq%ergga&%p%r@eggg KBt
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30

shell A by a disk-shaped heater press 27. The controller maintains the reactor shell A at
a specific temperature (reactor temperature) by turning the heater 25 on or off. The
specific temperature is a temperature that is lower than the ignition point of the
hydrogen-mixed gas and at which hydrogen and oxygen react efficiently. This
temperature is set preferably not higher than 400°C. Furthermore, the cooler 26 is
attached to the heater press 27. The cooler 26 has a range of fins like a comb and
prevents the reactor temperature from getting too high because of heating by a reaction
between hydrogen and oxygen so as to stabilize the moisture generating reaction.

In the present invention, areas other than the part coated with the platinum coat
catalyst layer 8 in the interior space V of the reactor shell A are covered with the non-
catalytic barrier coat 8a that is excellent in resistance to reduction and oxidation.
Therefore, there is no fear that the catalytic metal surface is exposed bare while the
reactor is in operation. As a result, even if moisture is generated using a mixed gas G
with H; in high concentration for a long time, there is no possibility that O, and H; will
violently react locally because of catalytic action of the metal surface other than the
platinum coat catalyst layer 8. Thus, the possibility of ignition of H, and backfire to the
gas supply source side, which could happen with the prior art reactor, can be completely
precluded.
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.-port in the interior space of said reactor; and 20 a plati num coat catal yst

| ayer fornmed on the inside wall of said reactor ' structural conponent on
the outlet side; wherein hydrogen and oxygen are fed into the interior
space of said reactor through said gas feed port and brought into contact
with said platinumcoat catalyst |layer to activate the reactivity of the
hydr ogen and oxygen, thereby reacting the 25 hydrogen and oxygen into water
in a non-conbustion state. 4. A reactor as defined in claim3, wherein a
round recession with a flat bottomis forned on the inside walls of said

react or struct Ut slalsoopghsted dut that bieor tverefcrbes AN dr Sail 2l areprovided shd uct ur al
conponent _on the outlet side; wherein the qutside 21 di anet er of said
ref | ect orsincg ngy mgtallicyfiltesds Pt uprahike He the, prige agl; eeflssters wlatvely lagedasi on:

wher ei n Soul ee&iall(lgteI Qﬁc{Tﬁﬁjck?lQ sthg sbg%rsjs heq Rl e f08Ss Qﬁ%cttfgg ri'l% ﬁr'ev%ﬁh%etgmgf lector

on the sige aci ng sald reactor ructural conpone e ou si de;

and wher abMpéra@edfrom risdigied hie MeRe ceerofl thé pReiheh cadcatdigst il4yet 8andal | of
said reactor structural conponent on the 5 outlet side. 5. A reactor as
def i Bed iganeliminate th¢ posswibilitpef the alatingm capftgatalyst laxerf fomcoming efblecallyat al yst

*l ayer conprise non-catal ytic barrier.coa nd,a platinum.coat. 6. A
reactor as def ?H@Beﬁ“??f%i {hﬁe')réac(f?rai'srﬁ‘i C8Pﬂ%‘1rgé ﬁﬁ%%@\ﬂgﬁp&?twes%}]ffq?réa%?or .
Jfurther apRRé WiRs adargaow Sille diahieter bad Witk ;W@édph;eﬁr@dge%r@@ﬁ tapere@tatpr ovi ded
with the 10 platinumcoat catalyst layer in the interior space of said
react or aapering asgle d. r'Hfak acteases.thé/therinal eapacnty ofi thedeflécbadchnd wam effentizelyf cl ai ns
5 or 6, wherein said barrier cqat is forned of a conp nt selected from

the groupPretsibithg fempegaturs; Nomrriging Exeegsiv .*/Am\f,hwez@e,o%&ﬁea%%ﬂﬂsmcﬁoaénd CrN.
5 . r ! AN ) . d !
feaCéaPaﬁdyggﬁ%&?{.]'ﬂ%@dmnﬁh?aéad]sp%e i tgé g?rt] °{§€”§?e" Bfﬁxé'r%cgjrﬁ?éelﬁﬁ por

IS provi a material gas mXxin ng unit eding a

m xed gascanfbeheducedewhivhdfacikitags meplacénenf\ of @asdsan ths rehefor.n€bhat makeésaitm 8,
wherein said material gas mxing and feeding unit conprises a hydrogen feed
pi pe for RAsEMPy MpdcsBRIstusm abr Al g datsi yang & dilpied gapgnd tg demheind a
connectorrgal?({?eth&i%gﬁhéFb%ctgpm_tﬁ[eam ends of the two feed 20 pipes and

connectin eed pirpes to said material gas feed port; and wherein the
connect or for mad aéditién, Rhé périphkal edgesportibnstifahetespectiv@refleqbis €6 fapared

| ar ge- di anet er pi pe
16 at tapering angle o, which prevents the temperature from rising locally on the peripheral
portion of the platinum coat catalyst layer 8.

In case the material gas mixing and feeding unit 20 is provided, the material gas
G with oxygen and hydrogen well mixed is fed to the gas feed port 1a through the
connector 23. This improves the reaction response characteristic of hydrogen and

20 oxygen and further raises the moisture generation reaction rate.

If the temperature regulator 24 is provided, the heater 25 works to maintain the
reactor shell A at 400 to 450°C even in the initial stage of operation of the reactor shell
A. Thus, a high degree of moisture generation reaction rate between hydrogen and
oxygen can be obtained beginning with the initial stage of operation of the reactor shell

25 A '

Furthermore, the cooler 26, including the cooling fins 27a, is attached to the
reactor shell A so as to accelerate heat dissipation. Even if the temperature of the
reactor shell A rises because of moisture generation reaction, the reactor shell A will be
maintained at a proper temperature through heat dissipation.

30 While the present invention has been illustrated by means of several preferred
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, - seqgtions, and that small-dianeter and | arge-di aneter pipe sections are
-alternated to forma pipe. 10. A reactor as defined in claim1l or claim 3,

wherein said reactor further 22 conprises a tenperature regulator for
heati ng and rmaintaining the tenperature at a specific |level; and wherein
said tenperature regulator is provided on the outside walls of said reactor
structural conponent on the inlet side and said reactor structural

conponent on the outlet side. 5 11. A reactor as defined in claim11,
wherein said tenperature regulator is provided with a cooler for cooling

sai d r eachdbdiaiesls! ond 3f oAlinARGkilr inathe Q6 wilbfbcognifd thatmadditiond)delefionssai d
cooler is cooling fins fixed on the outer surface of said reactor shell. 10
23 . Au. Ayubstigitians aadympaaements, can ke nyade ayhile reypainpg withinthp scopg and\spipb . A

2. A35&Sl{0/ g]NéV\B< . tached.clai
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1098 ()5 109& () sdsce 5{ SoUBDCz 1000 AP L0 ( (£ 02" componen

Too & () - BB BIEAE T ov e () < 10%& () -89 6 omdngos: 5
_@#108&z#109%&' (ap- inket # 1@AEAE" d)sposkd( on the inside wall of said reactor structural
15 component on the inlet side, positioned opposite to said gas feed port in the interior
space of the reactor;
an outlet reflector disposed on the inside wall of the said reactor structural
component on the outlet side, positioned opposite to said moisture gas take-out port in
the interior space of the said reactor; and
20 a platinum coat catalyst layer formed on the inside wall of said reactor
structural component on the outlet side;
wherein hydrogen and oxygen are fed into the interior space of said reactor
through said gas feed port and brought into contact with said platinum coat catalyst
layer to activate the reactivity of the hydrogen and oxygen, thereby reacting hydrogen

25 and oxygen into water in a non-combustion state.

2. A reactor as defined in claim 1, wherein a round recession with a flat
bottom is formed on inside walls of said reactor structural component on the inlet side
and said reactor structural component on the outlet side; wherein a tapered portion is

formed at peripheral edge portions of said inlet reflector facing the inside wall of said
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through said gas feed port and brought into contact with sai platmum coat catalyst

layer to* activate the reactivity of the hydrogen and oxygen, thereby reacting the

25 hydrogen and oxygen into water in a non-combustion state.
4. A reactor as defined in claim 3, wherein a round recession with a flat
bottom is formed on the inside walls of said reactor structural component on the inlet

side and said reactor structural component on the outlet side, wherein the outside
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8. A reactor as defined in claim 1 or claim 3, wherein said gas feed port is
15 provided with a material gas mixing and feeding unit for feeding a mixed gas of

hydrogen and oxygen.

9. A reactor as defined in claim 8, wherein said material gas mixing and
feeding unit comprises a hydrogen feed pipe for feeding hydrogen, an oxygen feed pipe
for feeding oxygen and a connector for joining the downstream ends of the two feed

20 pipes and connecting the feed pipes to said material gas feed port; and wherein the
connector formed of a plurality of small-diameter pipe sections and large-diameter pipe

sections, and that small-diameter and large-diameter pipe sections are alternated to form

a pipe.

10. A reactor as defined in claim 1 or claim 3, wherein said reactor further
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