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Nucl ear Transformation Technical Field [00011 This invention rel ates
to a method of and an apparatus for producing a nuclear reaction at a | ow
tenperature. Techni cal Background [0002] The present applicant has

filed several applications about the inventions for producing hydrogen from
wat er in which nickel, chromumand iron el enents are brought into contact
with alkaline nmetal nolten salt, fine particle groups are dispersed in a
reaction space fromthe |iquid SPEQUECATION nolten salt, and steamis
brought into contact with the fine particle groups. Prior Art Docunent

Pat ent Docunent [0003] Patent docunent 1 Patent Application No. 2009-9733
Pat ent ddutlewdtth2 IPacettonAppl i cati on No. 2009- 125 Patent docunent 3 Patent
Application No. 2009-120757 Patent document 4 Patent Application No.

2009- 0356 Summary of the Invention Problemto be Sol ved by the Invention

[ 0004] Metheskel apgl Arparass, for iNypelegr Jappskymatenvat er can be
resol ved by a physical and chem cal reaction. However, there are phenonena

whi ch cannpot he e ined sufficiently by only the physical and chem cal
react i onﬂnq??%‘é’r\%alféﬂgh‘%ol ving the Probl em [0005] In a first nmethod of
nucl ear transformation, netal material is disposed in an atnosphere from
whi ch ox ﬁ}gp is elimnated, and water is supplied into the atnosphere so
that ste % brought into contact with the surface of the netal naterial
t hereby to prodide mvendlaarrelatasstorantricshod of and an apparatus for

producing a nuclear reaction at a low temperature.
Technical Background

[0002]

The present applicant has filed several applications about the
inventions for producing hydrogen from water in which nickel, chromium
and iron elements are brought into contact with alkaline metal molten
salt, fine particle groups are dispersed in a reaction space from the liquid
surface of the molten salt, and steam is brought into contact with the fine
particle groups.

Prior Art Document

Patent Document

[0003]
Patent document 1 Patent Application No. 2009-9733
Patent document 2 Patent Application No. 2009-125
Patent document 3 Patent Application No. 2009-120757
Patent document 4 Patent Application No. 2009-0356

Summary of the Invention

Problem to be Solved by the Invention



[ 0006] In a second nmethod of nuclear transformation, netal materia
is disposed in an atnosphere w thout oxygen, a reaction agent including, at
| east, al kaline nmetal and oxygen is disposed, the netal material and the
reaction agent are so heated that fine particles are dispersed in the

at nosphere fromthe surface of the reaction agent thereby to generate a
nucl ear reaction between the fine particles and the surface of the netal
material. Further, it is preferable that water is supplied into the

at nosphej0®04t]t hout oxygen. And the atnosphere is preferably heated at a

t enper at ure abgv 9 7 nucl ear transfo

apparatus of t |§he|4$nv lgcaﬁgo%%; 1%g§sc§o% 4?13‘% W@g%]i P b(?efe‘lsoﬁ?éé%bgf net al
mat er i al @ phyiseceliang d]evrrnealf wachieat i d@oWheerr, g¢heté are phehoamthawldch

el i mi nat {9 Je Ve &t AtiedA i on
cell, and wat er Is uplp e ntc? th)agryeacr??]o el?lj[{?é gndqj{an&rrehctehf{rﬁﬁl%rrent
suppl y bfﬁ?f 18l accommodated in the reaction cell. Furthernore, a heat
exchanger is disposed in the reaction cell so that heat energy can be taken

out through t t. ex 0008] A second nucl ear
transforﬁ%ﬁf‘&%ﬁ Y’é’tgu Pg&ﬂlle i nvention conprises a hollow reaction cell

made of metal material, a heating device for heating the reaction cell, an
air eI| 4j0n device for elimnating air fromthe inside of the react i on
cel | and a relactl on agent which is accommodated in the reaction cell and

i ncl udes at | dase frxaimetdadeodl naplgasxirgasformaltion: enciad pragtrphbiby
suppl i eddis&bb@e@l he d@éﬁhb@gh@?& fronf Wﬁﬁﬁroxy%eﬂa@ e@hﬁﬁ'ﬁﬁéﬂ% ?ﬁd%&?erh§v' ng a

smal | di anet referably. provid on the reactlon ce é@&

third nudYRR e‘il 1”3 tae ﬁ‘ﬁmoéﬁ’h&ﬁﬁépatt Pramhisbreght e ‘é‘?}?ﬁé‘tct ha seal ed
casi ng fdfe prwduce ngf athat mspheiretdtibhotiierekygen, proflaice of eppesed

el ectrod& wﬁ)r%q re disposed in the seal ed casing and have netal particles
of nanonefer <ize ?ﬂereon and a power source for supplying electric current
onto the el ectrodes, a reaction gas such as steam deuterium tritiumor
hel i um 30@‘5639 suppl i ed between the opposed el ectrodes. [0010] A
fourth nucl ear transformation apparatus of this invention conprises a

seal ed casi ng IPoft ssceBdcmsihant oft weslsas tsanpiaisationy getal matesinlparticl e

hol di ng die@wsas ia dieatmespHERd RithiitdkyigendiasRegedn! égéﬂﬁn%ﬁ% #ff @asi ng,
f. nanonet er 5| e there n and heat { ce for

hol ds p cl es g
heat i ngE‘Fﬁét ré?‘f&hﬁgr’ﬂegﬁﬂea]ﬂ | VYRGS Sgﬁﬂe@h %é%‘? makgr a‘é‘?rtbﬁctl on
gas suc hreamtmtrealgendemteesouheaterd ttheam fane ;ke&itw]m &rbeﬂr@eﬁw@l inredhent o t he

| ed |
T T T N T SR
surface @ﬂcleas:macbpm b@i‘:weierm ¢ dmet partadealamsl iﬂflacselrf@ctaof thatedtadt
appr oxi ”’ﬁafa%éﬁaﬁoo F%&Hepr @pqgepeefekéel@ tRLORRPST &5 é’%!%gggé& eﬁmo' ShQr ought

into cont act met a ace he steami1s_ 1oni uce fine
oxi de pafines ereo‘ﬁltgﬁéltwgﬁnof %%@Hﬂ?sphﬁtq wdplﬁéelf?&tlm qaéﬁ and
oxygen iansmpbiatunat above4o0i®. particles take in electrons in their

nei ghbor hood t hereby to nake the el ectrons heavy. As a result, the atons in
the particles are shrunk to narrow the | ength between those nucl ei.

Furt her [ODKJ)Q]heavy el ectrons are absorbed in oxygen ions or hydrogen ions
at the boundar e t h o] I h e r

hydr ogen |onsA fir tp[ﬁaftéﬁt8 g %rz?ﬁ%i%%fe}%aagoer% ?ﬁgék%st &i gmr%gr r?%e\g\ée}gé?ﬁ

i ncreas ecqrﬁer1§6§§ hpl 1PWyfe@Pt1ﬁ’@c¢@bm€tanﬂ%Htﬂtﬂrbmaiﬁrla‘l'h@ heatinigedevice

t r ansf or fRtH i Elk %eaéh&ﬁ"‘e%ﬁséﬂx& An aﬁ%lﬁﬁmn BRI &ﬁnﬁ%ﬂmgs not
mel t downﬁbfgcau e exot ?1 ﬁgr eac jon dot herm c re on are in

proport iy € 1y ‘é’é’r CE a BLET o9 SLFRH intq theeact i on
agent i nclactiongcedi. Izeadta aidtal eleenomt ehppndbo&ygeracbsmodamdm gdein a

reactio | e | r.ou into
cont act r%ﬁ%%ho&é&%@ﬁ@%r ﬁ{&% ﬁgéraecb&C% Eo U(%ESO%Cﬁ om%ge %ﬁ}?gcl es on
t he or degelbso thabheaeenergy canrivg t&iefm abié\tbroaghtthicshednexchangdreavy

el ectrons are produced to shrink atons to make a condition in which a

nucl ear r aéﬁion easily occurs. Thus, there is a possibility for the

nucl ear ion to occur at a | ow tenperature of 500C Furt her nor e,
t he nucl ear transformati on apparatus of the present invention conprises the
heal i ng device for heating the reactign cell at a tenperature above 500C
and the air elimnation device such as a vacuum punp for elimnating air
fromthe inside of the reaction cell. Water can be supplied into the cell.
Reaction agent such as potassi um hydroxi de (KOH), sodi um hydroxi de ( NaOH)
or potassiumtitanate (K2Ti G3) may be accommobdated in the reaction cell

w thout water. Further, both of reaction agent and water nmay be



Furthernore, if conductive electrodes with nmetal particles on the order of
nanoneters on their surfaces are opposed to each other to be charged

bet ween two el ectrodes and gases such as deuterium tritiumor helium3 are
supplied into the atnosphere, a nuclear reaction can be easily produced
with a small size of apparatus. [0014] In addition, if a
nano-particle supporting body with netal nano-particles thereon is disposed
in the reaction cell w thout oxygen, and gases such as steam deuterium
tritiumor hel Augedoadensidigdr atamnsfopnidtéorat apspizus i thdst hevemgaet i on
cell is heated at t erature ahove 50 nucl re I: 1. be

casi 1y profitar S e P FRRrER 2R ge ol e P WAL " PRBRR FRCE | he
Dr awi ngsforf Beatihg the readtiqggurelllastminslmseiomdevict fargliminatingwiof a

nucl ear FEARSTRE AN S SheMShotdn | QB1 A1 A3tedothih tghddd YaiEAl % @ basi ¢
concept of the present i1nvention. i Figure 22shows a view of an
at om r at Aecepuredarsd in dhsereasiion celand dﬁCb&esCag leastealkalisig matahet i on
cel | of el b&ghehYPArfhWkerNisFipgefc@ably SuppMaiz egtdY¥ha fRssionPestlr ogr aph.
Figure 3 _shows™ a perspective.view of a cut plec? %i thﬁa¥ert|c$leﬁége of
the reacFiUghgel # 8as discharging plpeghping angialh URREhEh 't RIEIIEPHY al vi ew
of anot herovidedest theaeattbmeddlbn system S2 of vertical type to illustrate
t he basi c concept of the present invention. Figure 5 shows an

atomratio spectrumview in case that reaction gas collected froma
reacti on[@@P9P] of vertical type shown in Figure 4 is analyzed by the nass

spectrograph. s third nuclear 45O rfaSa g%?%‘ﬁi@tétc tBlig Ufitvédlory | ew of
|ateral ty

ot her nucl ear transfornation system 83 of pe to Illustrate the
basi ¢ coREEHITisES arealedsaning ieRFo@pcing an atmosphicrepythput PXyEEls a

graph toai ﬂ%éiklﬁifro}‘i;%sfeﬂeeléb%ﬂés%hi&f@?é dispsed inotlgasedlicsichasif hdi pe.
Figure 8.s viewto i.llustrate the condition of .the inner

oWs 2nll expl.@gat(gtr% ¢ f
wal | of S R5LR BRILECP InBRACTIPIEr Gife tiereon and a power sOUICR 19 shows
an expl asapplying elwctdcidlitreht adretot biee cdackirbtes, af rédwidammgas sach af t he

reacti Onsfeeallrh I(E'CI.F SHi& 4tritqun or_.heliu E":'» %Jé’iﬁtglguﬁgﬁ@’a %e%&@gﬂa{ﬁ(g .
structural “viéew of a nu¢l ear "transfornmati on system 84. Fi gure
11 shows ogpsecdicdectirodéew of alloy filmformed on the inner wall of the
reaction cell. Figure 12 shows a graph to illustrate the

rel ationshi 1;z@between the pressure of the reaction cell and the vol une of

hydrogen[% I at ed. Figure 13 shows a graph to illustrate the
rel ationshi p batwegrH heutleapetinferhtione d@aahitas o€l thi@nthwdigiotol une of
hydr ogen gener. at ed. . . .

comprises a'sealed casing for producing an atmosphere without oxygen,

a nano-particle holding body as a heat conductor which is disposed in the

sealed casing, holds metal particles of nanometer size thereon and a

heating device for heating the nano-particle holding body and the sealed

casing, a reaction gas such as steam, deuterium, tritium and helium 3

being supplied into the sealed casing.
Effect of the Invention

[0011]

The nuclear transformation method of this invention makes use of
features of the metal surface of SUS304 or iron in which the metal
surface is activated at approximately 500 °C to produce a plasma
atmosphere. When steam is brought into contact with the metal surface,
the steam is ionized to produce fine oxide particles, on the order of
nanometers, including metal ions and oxygen ions. At that time, the



Figure 14 shows a view of an atomratio spectrum of the mass spectrograph
In case that oxygen is elimnated fromthe inside of the reaction cell.
Figure 15 shows a view of an atomratio spectrum of the mass spectrograph
in case that oxygen is supplied into the reaction cell.

Figure 16 shows a perspective viewto illustrate the cut piece of the side
wall of the reaction cell. Figure 17 shows a graph to
illustrate the atomratio of the elements which were nmuch detected with
respect partidies hakghin m@dtrm@Snothélhawvghboﬁﬁocbcﬂ]etmwébpit@cmeﬁltmmhei n

Fi 16. 1 |1 t t.h t
o ot eRtromsoheaTy e @, Py o A0 iR BR i icen, ARe b oo

hei ght pbsrnd%rﬁhodengémbmmeemthosﬁ nulaElchLUt}eme tdieohmaiy diecmors16.
Figure 1&@&9&\%&&{@8&% EAAé’ﬁHﬁrB? %&? ﬁﬁ@@trtﬁ&'%lﬁi%elséf%@&@em' ch were

much detected with res to t t positions on cut pilece
anot her Haperbglesele . shrink the oxygen I'—’P@Er‘ér hydspger iangr Sonthat Thﬁust rate

t he at OfTIe&@thOb@ffw@rﬁmh@t SIUiC s WelrRodeldl 4 | iRcdeigctiad Pb%gﬂﬁ BEPQFt to the
hei ght p03| |ons on g}é_e cut piege .of an&gher reaction ce

Fi gure 214 g agp qu}tﬂ)orlll | ustiFist SR e BRIy PSEUERHd iReut r ons
duri ng experdssent,sand however, a reBicgione c2l shavs analehéowmihi beshuset ur al

vi ew of &c%%ﬁﬁhEa}JeaBHShe&‘ﬁdtér?&&%%EﬁﬁE'r%%c%883§9% gﬁ'proaortmn at th Fi gure

23 shows rspective vi ew rac ear transFor mat i on
appar at ugme of the nucléar tangfﬂrén@?AOEhO\Eyrhh@s if peactiamagent sacluidinggas

col | ect egk febQhIINAIR AfdthCahd 'B%Sz%@ﬁﬁstac%ﬁfr%ﬂ%%é&ﬁq a&ea&%ﬁ%elﬂﬁer e 25

shows a schemat | ¢. struct ur al ew o Cl ear usl on reactor
Fi gure z@l@H&%@XgiesEﬁé%lpﬁ&rgt lﬁé’F{ﬁ"‘éfl tQ %@W@%t@z&%ﬁ@cm@ the
resol ut i ertaleaatface tthewdihg fio tﬁtb&dcﬁv'@ﬁkﬁtm”\“}’ﬁifﬂpﬁfﬂlﬁéu dri gHE ©rdér YTOVs a

schemat i ruct ural,view of a face treat reactor to which

this i nvlgn PEITIES aght Pdgntioned a Tte, at th éﬂ? % bﬁ%&% Z%E%WFC

st ruct urptoduaed ¢b ahriake atets tpr othlot |eorcoslyhtlem in which a nuclear
reaction easily occurs. Thus, there is a possibility for the nuclear
reaction to occur at a low temperature of 500°C.

[0012]

Furthermore, the nuclear transformation apparatus of the
present invention comprises the heating device for heating the reaction
cell at a temperature above 500°C and the air elimination device such as
a vacuum pump for eliminating air from the inside of the reaction cell.
Water can be supplied into the cell. Reaction agent such as potassium
hydroxide (KOH), sodium hydroxide (NaOH) or potassium titanate
(K2TiO3) may be accommodated in the reaction cell without water.
Further, both of reaction agent and water may be accommodated in the
reaction cell. This simple structure can produce a lot of hydrogen and
heat energy. If the reaction cell is provided with a heat exchanger, the
heat energy can be easily taken out. In addition, if the reaction cell is
provided with the gas discharging pipe having a diameter smaller than
the reaction cell to produce hydrogen, the temperature of the hydrogen is
lowered through the gas discharging pipe. Therefore, means for
dropping the temperature of hydrogen is not necessary.

[0013]



Fi gure 29 shows a schematic structural view of a nuclear transformation
system S8 according to this invention. Fi gure 30 shows a
perspective view of the reaction cell shown in Figure 29.

Figure 31 shows a perspective view of a reaction cell which nns nf ths

nt hsr snbndi nsnto nf this invention. Figure 32 shows a
schematic structural view of a nuclear transformation system S9 accordi ng
to this invention. Figure 33 shows a partially broken view of

the reaction CQT&rthhﬁberénlfl-_d(gidlﬁ:t&% electrodes with metkl garticl®4é shals an
expl anat coIIe tion |pe connect o ugl ear
rﬂiﬁ %‘é@%{lgﬁ}egé ?lﬁ ﬁ}} % cs 6 opposeﬁ tcO %QCB Ot'tl_ill%?‘ 1.% B%

t ransf or . ‘gure 35 shows
a schematdhargeduasttueain walanﬁr@demahdgasersmlo aﬁnidu'tnrlsyst amisingp or

accor di ng[ilélﬂntnhbs é‘%ﬁ@?ﬁ%ﬂ into the atmospherE! gtuﬁﬁc%ﬁa accor %ﬁﬁe’ﬁ@t' c

structur View of a nuclear transtormation system ng to this

i nvent i orfastiygeraswredswalsasmpal siee of apparaiisf a neutron generatl on

appar at us. Figure 38 shows a sectional view of the nmain body
of the néabrglaﬁgenerati on apparatus shown in Figure 37.

Figure 3 i a schematic structural view of a nuclear transformation
apparatus S12. In addition, if &Figane-pHrtiiiewsuppsctingabodystwitht unefalvi ew of

a nucl ear, t nsf t r e . Carryi nventi on
[ 0016] r%c;@s 51%5'% ?% ﬁ éﬁassel]dzi%gﬁ%e e{aCt %‘CCM eargﬂ% )ﬁﬁsgfehr’ mat i on
system Slandigasappmcks assf stcanaf deuteraat, Oﬁrl‘@em ot hehumie3mpeugpllad hol | ow
cylinder ;has tﬁe‘“@%rﬁ&slgtés ané&% tt‘.‘? J‘é"ac%?ﬁpl;éﬁl i& eé' %ﬁ Baf&hﬁere&h% 3 for

di schar gi ng reactg on

t her rmcouﬁh 00 nch ONEleaaraabion: 611’(1 be P%Slgb%?%c%i t"ﬁt]a apfﬁlal@él $irke

heat er ofaqqge{ﬁg@ugl scharging pipe 3 is provided with a pressure gauge 4
for measuring the gas pressure inside of the reaction cell 1. [0017]

The reaction cell 1 is nade of netal, e.g., SUS304 (18%r-8%N -renains Fe)
or iron (¢BtiekDestriptiounr af tlsd Berlamﬁﬁgﬁﬂ; P bel ow 0.05% S bel ow 0. 05%
remains Fe), and the heater 6 can heat the reaction cell 1 at a tenperature
above 700C. Further, the reaction cell 1 is vacuuned (0.1 pa) by a vacuum
punp V. HOB454n air elimnation device so that oxygen in the air is al nost

conpletely elimpated 1t RYREL ON schematic structural view of a nuclear
transformation system S; of longitudinal type to illustrate a basic concept

of the present invention.

Figure 2 shows a view of an atom ratio spectrum in case
that a reaction gas collected from a reaction cell of vertical type shown in
Figure 1 is analyzed by a mass spectrograph.

Figure 3 shows a perspective view of a cut piece of the
vertical type of the reaction cell.

Figure 4 shows a schematic structural view of another
nuclear transformation system Sy of vertical type to illustrate the basic
concept of the present invention.

Figure 5 shows an atom ratio spectrum view in case that
reaction gas collected from a reaction cell of vertical type shown in Figure
4 is analyzed by the mass spectrograph.



[ 0018] In case that the reaction cell 1 is nmade of ceramics, a fin 5
| i ke SUS304 is needed as a netal elenent supply body, and it may be nade of
the sane material as that of the reaction cell 1. Also, in case that the
reaction cell 1 is made of netal, the addition of the fin 5 increases a
reaction surface to activate a reaction. First Experinental Exanple

The material of the reaction cell 1 was SUS304, the inner dianeter thereof
was 11.5 cm the height hereof was 18 cmand the thickness thereof was 3
nm After it was vadtgoesd @nshbeat ed s@heﬁmni@xﬁmbahgalmm Yatatheodf 0. 5cc

was suppj i t a tlne n S _su 4.1 s.for 25
days oo PHERAaTRRsBh ol alm, 85t Bl PBect My drato s Pty as
gener at e@bm@ptdlfdihel-lymsogemnvmtleneadl |y generated after the water supply
of 94 days, and, however, the water supply was stopped in a good condition.

Each operation was perforned in such a way that a valve on the discharging
pi pe 3 was cl osed athlgﬁﬂr‘eaZhShﬁﬂ@r %u&l‘pﬁﬁb thdllasizatee the s gbgageo®it he pi pe

3 was opemeferitiee aithEglaslisuIRaSih % eam and hydrogen) was increased at
0. 054Mpa on average. As a result, hydrogen started to be generated at the

| owest tenperature of 491C, and was steadily generated at a tenperature
above 600C. Tﬁgun@l8eshe®sgam_kmmﬂaﬁ@ﬂnyeaﬁﬂboﬁ>qﬂUsU%nmashanalyzed

by 3 Mg RREEHT HIERARALIARS ALLORAMIP AREH [HRi . T espect 10

each mass nu mass ra ogen was o wi th ot her gases
bei ng hardly detected [ 0019] As shomn in Figure 3, the side wall of

the reaction cell 1mesr&ud Eﬁo%t %'nn e‘%p@ét‘ﬁafﬁr?c%lez;vf ﬁpdill'lfs%rapdét ¢heand
i nner surfaces 7a, .7b were eﬁégt] yamcioscoe having a high ability.

The f ol | HHGoR ehi Bngywal BRoraRetioTTHEN ©1 TIeroat ed on the outer
surface thereof. [0020] [Table 1] Elenent Mass Ratio %0 0.002 Si 0.276

Figure 10 shows a schematic structural view of a nuclear
transformation system Ss.

Figure 11 shows a sectional view of alloy film formed on the
inner wall of the reaction cell.

Figure 12 shows a graph to illustrate the relationship
between the pressure of the reaction cell and the volume of hydrogen
generated.

Figure 13 shows a graph to illustrate the relationship
between the temperature of the reaction cell and the volume of hydrogen
generated.

Figure 14 shows a view of an atom ratio spectrum of the
mass spectrograph in case that oxygen is eliminated from the inside of
the reaction cell.

Figure 15 shows a view of an atom ratio spectrum of the
mass spectrograph in case that oxygen is supplied into the reaction cell.

Figure 16 shows a perspective view to illustrate the cut
piece of the side wall of the reaction cell.



Ca 0.123 V 0.070 Cr 15.333 M1 0.073 Fe 73.226 N 9.966 Cu 0.196 No 0.006 M
0. 004

Figure 17 shows a graph to illustrate the atom ratio of the
elements which were much detected with respect to the height positions
on the wall of the cut piece shown in Figure 16.

Figure 18 shows a graph to illustrate the atom ratio of the
elements which were a little detected with respect to the height position
on the inner wall of the cut piece shown in Figure 16.

Figure 19 shows a graph to illustrate the atom ratio of
elements which were much detected with respect to the height positions

on the cut piece of another reaction cell.
Figure 20 shows a graph to illustrate the atom ratio of
elements which were a little detected with respect to the height positions

on the cut piece of another reaction cell.

Figure 21 shows a graph to illustrate the generation of vy

ray and neutrons during experiments.

Figure 22 shows a schematic structural view of a practical
nuclear transformation apparatus.

Figure 23 shows a schematic perspective view of a

practical nuclear transformation apparatus.

Figure 24 shows mass spectrum of reaction gas collected
from the practical nuclear transformation apparatus.

Figure 25 shows a schematic structural view of a nuclear

fusion reactor.

Figure 26 shows a schematic structural view of a
poisonous material resolution reactor to which this invention is applied.

Figure 27 shows a schematic structural view of a metal



The follow ng el enents were, as shown in Table 2, detected on the inner
surface thereof. [0021] [Table 2] Elenent Mass Ratio % Na 5.90 Ali 4.20 Si
0.32 0.13 0.07 Ca 0.15 Ti 0.45

surface treating reactor to which this invention is applied.

Figure 28 shows a schematic structural view of a rare
metal production system.

Figure 29 shows a schematic structural view of a nuclear
transformation system Sg according to this invention.

Figure 30 shows a perspective view of the reaction cell
shown in Figure 29.

Figure 31 shows a perspective view of a reaction cell which
Figure 32 shows a schematic structural view of a nuclear
transformation system So according to this invention.

Figure 33 shows a partially broken view of the reaction cell
shown in Figure 32.

Figure 34 shows an explanatory view of a hydrogen
collection pipe connected to the nuclear transformation system Sg shown
in Figure 32.

Figure 35 shows a schematic structural view of a nuclear
transformation system Sio according to this invention.

Figure 36 shows a schematic structural view of a nuclear
transformation system S11 according to this invention.

Figure 37 shows a perspective view of a neutron generation
apparatus.

Figure 38 shows a sectional view of the main body of the
neutron generation apparatus shown in Figure 37.



V 0.44 C 20.10 Mh 0.70 Fe 51.70 NI 9.60 Cu 0.21 Zn 0.16 La 2.70 Ce 2.70 Hg

Figure 39 shows a schematic structural view of a nuclear

transformation apparatus Sio.

Figure 40 shows a schematic structural view of a nuclear

transformation apparatus Sis.
Mode for Carrying Out the Invention

[0016]

Figure 1 shows the basic concept of a nuclear transformation
system Si. The upper surface of a reaction cell 1 in the shape of a hollow
cylinder has a water pipe 2 for water supply, a gas discharging pipe 3 for
discharging reaction gas and a holding cylinder 5 for holding a
thermocoupler 4, and the reaction cell 1 is covered with a plate-like
heater 6. And the discharging pipe 3 is provided with a pressure gauge 4
for measuring the gas pressure inside of the reaction cell 1.

[0017]

The reaction cell 1 is made of metal, e.g., SUS304
(18%Cr-8%Ni-remains Fe) or iron (rolled structural steel 55400; P below
0.05%, S below 0.05%, remains Fe), and the heater 6 can heat the
reaction cell 1 at a temperature above 700°C. Further, the reaction cell 1
is vacuumed (0.1 pa) by a vacuum pump V * P as an air elimination device
so that oxygen in the air is almost completely eliminated therefrom.

[0018]

In case that the reaction cell 1 is made of ceramics, a fin 5 like
SUS304 is needed as a metal element supply body, and it may be made of
the same material as that of the reaction cell 1. Also, in case that the
reaction cell 1 is made of metal, the addition of the fin 5 increases a

reaction surface to activate a reaction.
First Experimental Example

The material of the reaction cell 1 was SUS304, the inner diameter
thereof was 11.5 cm, the height hereof was 18 cm and the thickness



0.18 The outer surface 7a has the sane ingredients as nornal
SUS304, and, however, on the inner surface 7b were detected sodi um (Na
5.9%9, Almnum (A 14.2%, |anthanum (La 2.7% and cerium (Ce 2.7% which
were not detected before the experinent. In stead of the appearance of

t hose el enments, the ingredient of iron were decreased (51.7% . [0022]

In addition, oxygen was hardly detected on the inner and outer surfaces.

[ 0023] Some i sotope anal yses and noticeable points with respect to
t he chr otharmeof Grgs, 3iman (ARgr ithwakelacitiNinhedsind deatdSal ag;ﬁ?ﬁirgﬁteﬂga) ,

reopect | (OP T BELEF of Bt e SUBPHeANG R R i e hardt 8BS %

Ratio % sappligdt+ thncs 501 2566258 < 5288 weahn dCrE3G.c6084s BUPEi] 37. 18

The nor majtaMBSHyHRSh BEFRD LA ke @S tOEAU 114 e Q difgqqgrth. and
V nﬁ% fﬁg | of éW%r & ?

t he experinenta S ratio nean stributio etected on
the cut Peeeated iafter the axptar wepply pdErbdayseland.ahowever, the water

| sot opeNoupplyExReIdtBBpE@lin a good condition. Each operation was performed
in such a way that a valve on the discharging pipe 3 was closed after each
water supply, and a valve disposed on the pipe 3 was opened after the gas
pressure (steam and hydrogen) was increased at 0.054Mpa on average.
As aresult, hydrogen started to be generated at the lowest temperature of
491°C, and was steadily generated at a temperature above 600°C.

The collected gas from the r
spectrum to obtain atom ratios (M/e spectrum) with respect to each mass
number, and the mass ratio of hydrogen was 95.4% with other gases
being hardly detected.

[0019]
As shown in Figure 3, the side wall of the reaction cell 1 was cut to
obtain a cut piece 7, and its outer and inner surfaces 7a, 7b were

examined by a microscope having a high ability.

The following elements were, as shown in Table 1 detected on the
outer surface thereof.

[0020]
[Table 1]
Element Mass Ratio %
O 0.002
Si 0.276
Ca 0.123
\Y2 0.070
Cr 15.333
Mn 0.073
Fe 73.226
Ni 9.966
Cu 0.196
Nb 0.006
Mo 0.004
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Mass Ratio % Mass Rati o % Fe545. 805. 30 Fe5691. 7286. 90 Fe572. 206. 00
Fe580. 281. 80 The difference between the two cases was small. |sotope
Normal Mass Rati o % Experinental Mass Ratio % Ni 58 68.27 42.3 N 60 26. 10
12.5 Ni 61

The following elements were, as shown in Table 2, detected on the

inner surface thereof.

[0021]
[Table 2]

Element Mass Ratio %
Na 5.90
Al 4.20
Si 0.32
P 0.13
K 0.07
Ca 0.15
Ti 0.45
\Y 0.44
Cr 20.10
Mn 0.70
Fe 51.70
Ni 9.60
Cu 0.21
Zn 0.16
La 2.70
Ce 2.70
Hg 0.18

The outer surface 7a has the same ingredients as normal SUS304,
and, however, on the inner surface 7b were detected sodium (Na 5.9%),
Alminum (Al 14.2%), lanthanum (La 2.7%) and cerium (Ce 2.7%) which
were not detected before the experiment. In stead of the appearance of
those elements, the ingredient of iron were decreased (51.7%).

[0022]

In addition, oxygen was hardly detected on the inner and outer

surfaces.

11



1.13 22.9 NN 62 3.59 10.3 Ni64 6.91 12 1In detected Ni, the differences
anong i sotopes because small. [0027] [Table 6] |sotope Normal Experi nent al
Mass Ratio % Mass Ratio % Si 2892. 2388. 50 Si 294. 676. 50 Si 303. 105. 00

Si did not exist originally, and however there was a small difference

bet ween the normal and experinental mass rati os.

[0023]

Some isotope analyses and noticeable points with respect to the
chromium (Cr), iron (Fe), nickel (Ni), silicon (Si), calcium (Ca)}, cupper (Cu)
and zinc (Zn) were shown on Tables 3, 4, 5, 6, 7, 8 and 9, respectively.

[0024]
[Table 3]
Isotope Normal Experimental
Mass Ratio % Mass Ratio %
Cr50 4.35 6.52
Cr52 83.79 64
Cr53 9.50 22.3
Crd54 2.37 7.18

The normal mass ratio means the normal distribution of Cr on the
earth, and the experimental mass ratio means the distribution of the Cr
detected on the cut piece after the experiment.

[0025]
[Table 4]

Isotope Normal Experimental
Mass Ratio % Mass Ratio %
Fe54 5.80 5.30
Fe56 91.72 86.90
Fe57 2.20 6.00
Fe58 0.28 1.80

The difference between the two cases was small.

12



[0028] [Table 7] |sotopeNormal Experi nent al Mass Rati o % Mass
Ratio % Ca4096.9483.62 Ca420.652. 60 Ca430.142.27 Ca442.0911. 30

Ca480. 190. 21 Ca did not exist originally, and the detected Ca44 has
a large value in conparison with the normal one. | sot ope

Nor mal Experi nental Mass Ratio % Mass Ratio % 69. 2068. 80 30. 8031. 20 Cu63
Cu65

[0026]
[Table 5]
Isotope Normal Experimental
Mass Ratio % Mass Ratio %
NiS8 68.27 42.3
Ni60 26.10 12.5
Ni61 1.13 22.9
Ni62 3.59 10.3
Ni64 6.91 12
In detected Ni, the differences among isotopes because small.
[0027]
[Table 6]
Isotope Normal Experimental
Mass Ratio % Mass Ratio %
Si28 92.23 88.50
Si29 4.67 6.50
Si30 3.10 5.00

Si did not exist originally, and however there was a small
difference between the normal and experimental mass ratios.

[0028]
[Table 7]

Isotope Normal Experimental
Mass Ratio % Mass Ratio %

Ca40 96.94 83.62

Ca42 0.65 2.60

Ca43 0.14 2.27

Ca44 2.09 11.30

Ca48 0.19 0.21

Ca did not exist originally, and the detected Ca44 has a large
value in comparison with the normal one.

13



Cu did not exist originally and the two distributions were al nost the sane.
[ 0030] [Table 9] IsotopeNornal Experi nent al Mass Rati o % Mass
Rati o % Zn6448. 6037.5 Zn6627. 9026 Zn674.1015. 6 Zn6818. 8016.4 Zn700. 604. 5

[ 0031] Zn did not exist originally and the detected Zn67 has a

bi gger val ue than the nornmal one. Further, a small anount of mnute
stainless steel particles 9 was found on the bottom plate of the reaction
cell 1 after the experinent, the particles have magneti sm and net al
structure was not austenite. [00321 I nstead of the stainless steel
reaction%ﬁﬁi a reaction cell made of iron (SS400) and havi ng the sane
shape an Je was prepared. The iron reaction cell was heated with no
oxygen tH&tde®] so that hydrogen was generated at approximately 500C.
Experimental Exanple 2 In case that air (oxygen) was supplied into the
reaction cell 1 |ntq 1z

tope Normal Experimental
Mass Ratio % Mass Ratio %
Cu63 69.20 68.80
Cub5 30.80 31.20
Cu did not exist originally and the two distributions were almost
the same.
[0030]
[Table 9]
Isotope Normal Experimental
Mass Ratio % Mass Ratio %
Zn64 48.60 37.5
Zn66 27.90 26
Zn67 4.10 15.6
Zn68 18.80 16.4
Zn70 0.60 4.5
[0031]

Zn did not exist originally and the detected Zn67 has a bigger
value than the normal one.

Further, a small amount of minute stainless steel particles 9 was
found on the bottom plate of the reaction cell 1 after the experiment, the
particles have magnetism, and metal structure was not austenite.

[0032]

Instead of the stainless steel reaction cell, a reaction cell made of
iron (SS400) and having the same shape and size was prepared. The
iron reaction cell was heated with no oxygen therein, so that hydrogen
was generated at approximately 500°C.

Experimental Example 2

In case that air (oxygen) was supplied into the reaction cell 1 into

14



whi ch water of 0.5cc was poured each tinme, hydrogen was not generated until
the reaction cell was heated at approximtely 700C, and further the
generation of hydrogen stopped after two days. A | arge anount of red rust
was found on the inner wall of the reaction cell 1. Analysis 1 In

t he above uncl ear transformati on systens, hydrogen having a high density
was detected, and however oxygen was hardly detected. In addition, oxide
was hardly detected on the inner wall of the reaction cell 1. And there

m ght be whith watkeaf OrBacvagnsouredeash denaf hgdradert hasenosgeneatofl t he

stainles . i C T i It LS. iLnless
st eel paﬁﬂﬁ%ﬁ@se ?%éact)%orr% 8§%g‘éasdlﬁ g%téard:%tdé é%%lffﬁ%%ﬁﬁ@?@ﬁff& (E}? rt?]‘rt?g tﬁéacti on
cell 1, agahexapiant olohydimgempmprhdopfied ton days.bod targewaimouwtti dferedhe
react| on el iageGAI G HOWne g bhnd FaRlia ] L 1s heated at
approxi mately C, a plasma atnosphere 1s generated near its inner wall,
and it includes iron ions(Fe2+), chromumions (Cr39, nickel ions (N 2) and
el ectronsafhdiygiy @ 8). Wien these ions and el ectrons are brought into
contact with steam the steamis ionized in the foll ow ng manner. H20 ->
2H1+ 0+ + 3e-Fornul a(l1l) The hydrogen ion becones hydrogen atom (H) in an
at nospher e i ncllndihegabevy uelctedr ras sfarnmakien hyydteogen hyalsogdi2 hawng a
combi nat iyagpof . ey QYAr 996024 Ol HADARL: s H B | BFec2HY 90 at o
Wi ?’ﬁ'@'ﬁ’) and'c

cause a cogr 0STON ¥ 84CtT 0 h™iron 1ons r-om um 1ons (Cr3+)

to produceldition, oxidiewerd2asily sledectiedom tihe oxndewad: diBie. reagtioaseelt hat t he
reaction gehlihkse ﬁ?i%ﬁt?ﬂce ééﬁ@i%ﬂé‘ﬂe&r'réﬁgt%@ﬁbq{% dohdiOdHEst of THese oxi des

conprise mnute particles on e order nmononeters, . and at the tine of
oxi dat i orf¥isEaceqH, thengtapalesssiteel particles &et rorat isn 1t ifeprPResehABrhood
t her ei nt aheTdt@iglesststefSpArkans (NS &) MdrehEicpebsdit oyn ttheSAhleRkvadoh oxygen

atons in the oxide icles to narrpow the | ength betwee he nucgl eol i of
t wo ator‘rstl.-he'rrﬁ@ﬁtlo g‘ﬂijél’ @é‘rdsﬁé?ﬁrﬁﬁfé ervé‘é)&ri% %%Eaﬁeg&l“{agicause
heat enenglilatthehrensticansiihwdsasocded dpwh.or Wien thagestdéamcelict usl |y, the
t enper at 21 o€li d_n 0 r there
is a posg? %tﬁﬁt%c%%éﬁ)?ﬁ%ia?g%g?gt%r%PtI%%rP%o?&ggggggﬁegi%%e 0\}\%9 ?'%\ré?a short
time (e. dtsirfner wall, anddbiagludesrirere ions(ffeddsehromivmxipger Crofsniskadt at
the boundapy (8f2+ aﬁdOéqeéﬁromr@glhﬁés;.t herheavYe R REHS 208 &rbakeftei nto the
oxygen ions to cause a nuclear Teaction between oxygen atons, [0034]

Furt her, RIREEhtdRte sraa¢hwithaeieagauths ﬁtﬁﬁmdﬁdom?@%etm flloveigi nat i on
of tritiyAnamdrproton, or the conbination of helium3 (3l1e) and neutron
may be produced through the reaction between the deuterium and the heavy

el ectron. [0035] And newl y produced el enents caused by the nucl ear
fusi on wi [HaoGhow Bél*exPi*ai 8ed i n -a- nfolreatlatY)ansf or mat i on system S4. [ 0036]
Figure 4 shows a nucl ear transformation system 52 in which the water pipe 2
(Figure é% is omtted and reaction agent 8 is accommpbdated on the bottom
portion diha hgdregan iombeepmes hxlrgen ptomi (El)ds am agmasphreseder of

nanomet eriﬁcHIdih

b?%célb@f}o%%e&‘)t il&e Hyéﬂﬁ‘ge??%aé XHQ) bi@ohisindRidPet | on of
the reaction cell 1 fo forma reaction space R Also 1n this case, if the
reacti on t&& hyérci’%er’f BERB& with ceranics, sonme fins 1 are necessary.
Experinmental Exanple 3 In the system Sz, in case that solid

pot assi urﬁ)@hggnate (K2Ti @) or solid sodiumtitanate (Na2Ti 8) was used as
t he react gent 8 at 500C, gas including hydrogen was generated w t hout
pouring of wat ét. thib¢imagoryganbsomss ¢chesgasoncogomazsction. withatrons, t he
gas incl (TS (a/\@h' L gu At L0 0 r 6% and
oxygen o? 5’185}0(1?‘%%%%.,[ ro}%ﬁlﬁ%l?l 12?8}7%5 Cnrg )otI?y 12(%118(%6 ég}c)é)s%%\%gt(?g?@ 5)?%11%1 ght be
m xed wi ORroREUgAHxade ﬁ‘lg\ész)neI@fcatSﬁéh@élt depstonfcalhis ggsle phoiteer, as
reacti on #{¢Rfon SRHUIE PrsiQxédle ThesdbxfeP&b@aprisdiindtOpadaclids@h coul d

be . g .
the order of monometers, and at the time of oxidation reaction, the

particles take electrons in their neighborhood thereinto. The electrons
taken thereinto become heavy to shrink each oxygen atoms in the oxide
particles to narrow the length between the nucleoli of two atoms. Thus,
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used in state of liquid at a tenperature of 500C to obtain a good result.
Further, in case that sodi um oxide (Na20), titanium oxide (Ti02) or
magnesiumtitanate (MyTi GB) was used as the reaction agent, no hydrogen was
generated at a tenperature of 500C, even at 700C. That is, the reaction
agent nust include al kaline netal, oxygen, transition netal and hydrogen.
Anal ysis 2 As nentioned above, the generation of hydrogen at

approxi mately 500C without water in the case of potassiumtitanate (K2Ti 02)
or sodi umridlesaten{UNdaniredttian mhg Bepeddatedgerbiuise Hensdrigged to be the

foll ow L ne as_shoewn.in Figure 9, the vapors of netal

el enent g&gr@?#r)g fﬁggﬁxeneé?' et“ﬁégfi’z IéP%]Inlgg?tgain?T t%ggé%}%z nner as Figure
8. Wien tdmeperatutre opdhtirehesonfcegpbdasnotigotip suaden{y2anddioveewerbr ought

into con A : I f [ titanate
are ioni Ez}g%%tl\gnigo%ﬂ%@lﬂg?d@ H}ﬁ%&%@%@ﬁﬁ@%&%ﬁ ?,g%tlll?%ﬁ}(g%%i@%ﬁf%4+)
oxygen i DROYOYMEAE- %t &t F on seeond). n HFwethes) inbeps thaharygen ousyExigeTi O3 - >
2K+ + Ti aftherbd0hdhrP®f theoxi@é ?%Jrﬁcfe%), the heavy ldlké&trbARizZattaRBnCiafo be
generated under the exi stence of both al kaline netals %gi??(l)a%ﬁetc.) and

transitiOIf RRYSD {ofs Ifause @ Rucleag reachon REwWReHerRY ty transition
nmetal or alkaline earth netal (My, Ca, etc.) instead of alkaline netal is
used (MyHd33y) . The oxygen ion (01 in the Formula(2) has the sane function
as the o[xygerl ion(0) in the Formula (1) to nake fine oxide particles with
netal ions evdpertacedthe @tﬂamalmlmgluagta deiateriumm, exiddehqrafariecthes t ake in

el ect r ongd@binatioh MFiItFitREhUARHERsh [ & TRKBoRAAMALIBLESE ROMSHT BgsARY to
generate Kt?\ﬁqe nucl ear reactiop. The eAMegr;Hsnts new. y generated by 'the nucl ear
react i onPRf MCHEN BBAE N BY Gchthr Ea¢ r?ﬁ‘%‘@?g}eﬁﬁﬁ%ﬁ ystem S2.
[0038] deuterivbingune theans ¢leptiohear transformati on system S3 having a

| ateral type cylindrical reaction cell 11 which is provided with a water

pi pe 21 and a gas discharging pipe 12. To the end surface of the reaction
cell 11 [09FAst ened a hol di ng pi pe 20 for hol ding a thernocoupler 13 which

detects the t Mo f e ' Sd?ﬂfs{% i i 11. And
the reaction ?ﬁ? 11 ?gprﬁ)gétﬁ:gg %}%Ma&gfat e- _idkagyﬁgg?{g"}a?gfg%%gﬁg‘gm eaction
agent 16NPWeherrplapged he & anelgagntrapafarmaon system(SaoH) or pot assi um
hydroxide (KOH) is preferable. Also in this case, the reaction space Ris
filled vfolt()%éahe fine particles of the reaction agent. Experinental Exanple
4 ot only the vertical-type of reaction cell 1 as shown in

Fi gures 1 and Highu¢ 4aslsows renbelerarahgfienodtior aystan $eid whiichtthe

t enper at : het-kg- f i rging in.rie | .or 12
wae ol ossofes hinbo? (Rt 3 diiddf fnd R BbESERIY ARolloHEied e ur e
of the g2 thadwotieppeertiy whéhe reactiore celdakt | Minuéd partinkesel @ om, the

t her moc oyipl@of b BiBicBets Gt iR féa“effﬁ)rpéggﬁﬂh&?H?érﬁérggdfiﬁ%‘tﬁg'?n&kﬂteer wal | - of
the upper wall of the reaction cell 11°to neasure the tenperature of the

pl ace. |PprttmfgOgmfe%%@raic@iétf@rfomﬁé?a%ﬁl%ﬁp@py Rt Alse ingddds cafccel | 11
and t he ifehgtrbattienaedl wes godklet vt czPamics esp@etfivellyareandeddyarinner

di aneter of the discharging pipe 12 was approxinmately 1.5cm The result was
shown in Figure 7. A curbed line A shows data by the thernocoupler
13, and &ExpetedntahExBngblevd data by the thernocoupler 14. According to
these date, the change of the curbed line A was snmall to be in a range of

520---540C in both cases that water was supplied and not supplied. However,
the curbed |id8 BesHigitemhSeudtenseltlont aplid @otastum titaaats feeTilshovat er i s

suppl i edsolangodtntteapeia (NASTI®N wasPuséd a6 tﬁe%@éﬁbﬁrd%e@ﬁds ht geo°dhat is,
at the ti rre.r\#gea. Waber was ?)%%pl I ed 1%:4.:1'110 and 14: 27'f 0),, thf t enperat ure
dr opped &S FHEUAHREYEFosdh gargiared Futhegpeorr g af tatger altfe of

appr oxi nmizetdich® Gf the tdas Woresiegsuirptls MMhat,isatite §as2nchekekels vel y,
caused i.nt I r (A G~d7€ i S_ LIS r d nore
Chan s hohdla AARAHS, BHALERR Ao ISk Ren B RS Sy el ARAAS

appr oxi meenytragen sth4Qpendt erygenTpid Ve mbovathaeaimmiget peaviiesh space R
of the reastiRyLehd tHd ithdonale 01AQ18H 88 LISDBAE. 'Hokmeﬁi%ﬁreédcﬁ _
he d at the discharging

t her nocoupl er 13, and (ﬁﬁhe,flow of t gas was nharrowe

pi pe 12 38HageeUmdyiazide (NaOfh retassturmeBrdrende fKQH) couldber der to
di scharge hydrogen gas at a roomtenperature, the dianmeter of the

di schargi ng pi pe 12 nust be narrowed 1%ess than that of the reaction cell to
flow the gas faster. [0039]



Figure 10 shows a nuclear transformation system S4 which is provided with a
reaction cell 100 having a cylindrical shape and made of stainless steel
SUS304 (Cr18% - Ni8% - remains Fe). A water pipe 102 and a hydrogen pipe
103 are supported on the upper surface of the reaction cell 100, and the

| ower end of the water pipe 102 is opposed to a water pot 105 di sposed on
the bottom of the reaction cell 100, and water is supplied into the water
pot 105. The water pipe 102 is connected with a tubing punp 106 for

suppl yi nglsadﬁheﬁtetteblﬁﬂmﬂdathMm@feraaImroﬂ 500Ca toattenin ankodD7esudtt he

connected w thrar s o 23k AR} bRt oxirs (Naadl URETRESRI @Fory | <
cool ed bmmeﬁﬂ@rmyltanatﬁaﬁﬂgal@@oseﬂ usiedras bhe Apactiore ageolteno108 cool s
steam f ' é’r'x'%va{g éﬁﬁ‘aﬁ@&%&@%rﬁ%&a&ﬁ@ d’P‘Sdb"@V%@Hee& tQoBEPafRAe 1t

fromthe gen rogen out o e cool er 108 passes

t hrough &> ftlh@vt”em@t’@ﬁ ngn‘aﬁﬂlsrtsm@ %@%&?}@@éjﬂ%@ﬁ%tiaéeoﬂgﬁﬁ érg’aé’étqugr aph 112
connect eghdval Bndl hidfdged.vi di ng pi pe 112a. Further, a second dividing 112b
is connected with a vacuum punp 113 for vacuum ng the nucl ear
transformation system54 in a state wherein a valve 114 connected with the
first di vAdiahgsipipe 112a is cl osed. [0041] The reaction cell 100 is
covered with a plate-like heater 115 for heating the reaction cell 100 at a
tenperature of 300-500C. Reaction agent 120 with a extrenely high

absor bency i s Ascoantigacddalkave, ibelgenesation afHeydragen anaperaxinggelyThe
tenper at Bbﬁo@fwitﬂ%dt%&ﬁe'rQH tﬁ%ed’ﬁse'o? pbSShad thharfatk WK& b? 'sodédm and the

pressure in the reaction space R of the reactloa fi)d %)20 ﬁetected by a
pr essur etifangte MNaxTiQs}anths|cactiopagantdsiryidarsd it e T PHGBunp 106,

the pl at ecdddiss. hemhafelst lés shbwnpmes e QYangaabdds of eetudblindAts ard t he

fl ow neter %11 Aflq;pl V}g@jﬁ 304|s dlsposed §b mof t he
r eact i onPERFNCEPEeas theARRST MEtL dAdR TP C/H6RS, %@é{{fi Action
Fi el d (1}h&mnmiwsphkgrarticles of pOxysnm nitbheataiK2Tis) abe bebughnaam‘ed fromthe

nucl ear U)ﬁ Jt%rﬁﬁtﬂh%nm%\f&f \?%%o?i%' tﬁ?cbatrftlctl%e g%@ﬁgﬁé&lﬁ%tl@éﬁefeeggt he

oxygen in water exi st reacti‘on ce I nher
react i oniaered t0edivided inty perassivmmion (Kit sitapitameion: (ToH) sge8en120, so

that oxi ﬂﬁt'(eQ éx’?&%‘i’é&t\‘@hXeﬁ’CiﬁLth% foflofifaknhBepystem S4 in a short tine.

Rxperi ment | However, in Case that oxygen in the air does
not exi st |nthe ceII a thin aIonfllmlsformedlnthe shape of |ayers
on the i [o@Eg7Ma of the cell 100. When NaOH was used as the reaction agent

ment i oned after SUS as the reaetio |, the ingredients
of the alloy f.K?ﬂQ‘gv?ér %sm egcl’a%lé ?58?‘2131@1) mol % Na 8. 3

This ionization can be generated under the existence of both
alkaline metals (K, Na, etc.) and transition metal (Ti, Cr, etc.), and cannot
be generated if only transition metal or alkaline earth metal (Mg, Ca, etc.)
instead of alkaline metal is used (MgTiO3 ). The oxygen ion (O%) in the
Formula(2) has the same function as the oxygen ion(O*) in the Formula
(1) to make fine oxide particles with metal ions evaporated from the wall,
and the fine oxide particles take in electrons(e’) in their neighborhood to
make heavy electrons thereby to generate the nuclear reaction. The
elements newly generated by the nuclear reaction will now be explained
in a nuclear transformation system Sa.

[0038]
Figure 6 shows a nuclear transformation system Ss having a
lateral type cylindrical reaction cell 11 which is provided with a water
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Cr 19.4 Mh 1.3 Fe 59.0 N 8.0 O hers 5.0 According to the above Tabl e 10,
the alloy filmincluding Na in addition to the ingredients of SUS304 all oy,
had a hardness higher than that of SU5304, and was extrenely fragile
because of inclusion of Na. The alloy filmhas a function to nmake a
reaction field, and never break the reaction field. [0043] (2)Reaction
Agent (a) Molten salt As molten salt, al kaline netal hydroxide and
al kaline earth nmetal each of which belongs to the first and second fanmlies
of the ppipeaﬂil(artdahl g s disshecgingepipe 82d Masthe dad gerfheosbgrcy are

(Ko antF A SERr S, Sl s G e pla 2t e o fungli RSB R T oxt e
i ncl ues, lé‘ghuisdﬁﬁﬁt$mheﬁynnmxaueﬁiGﬁédbmemonihnxsIagnnhsxaaeubaated above
their MeLiiing. Poimd $ht anéubh%'udl g‘%g hedfe ‘f‘ﬁ%ﬁ O;pﬁt% ke He‘%@iﬁ% 4 be

di vided jnto netal ions
addltlonkaétre?%téglﬂ aggpt do thesem ka%ﬁ]éeﬁ%ﬂl%ﬂmh?@ Bundesdiosjde NaPkBd, and

t he al kabi @@tmlakn Iy di-exidee KaH) {d rcﬁ%k@tbl'eneﬁﬁ%ﬁﬁ tAR dhsdydcoxi de may
oi nt _.above 300C, and it

I b Eac
s or of oFATON ABRCE Ruitied At etfl i 0% pariies B orBeuPe Henioo 1o B00C
[ 0044] (b)Conposite netal oxide

Experimental Example 4

In not only the vertical-type of reaction cell 1 as shown in Figures
and 4 but also the lateral-type of reaction cell 11, the temperature of the

gas discharged from the discharging pipe 3 or 12 was clese to a room

temperature. That is, the dropping of the temperature of the gas must
happen anywhere in the reaction cell. Therefore, a thermocoupler 14
was set at a place of 7cm separated from the outer wall of the upper wall
of the reaction cell 11 to measure the temperature of the place. In this
case, the diameter (inner diameter) of the reaction cell 11 and the length
thereof were 10cm and 30cm, respectively, and the inner diameter of the
discharging pipe 12 was approximately 1.5cm. The result was shown in
Figure 7.

A curbed line A shows data by the thermocoupler 13, and a
curbed line B shows data by the thermocoupler 14. According to these
date, the change of the curbed line A was small to be in a range of 520~
540°C in both cases that water was supplied and not supplied. However,
the curbed line B shows a sudden drop above 200°C at the time when
water is supplied, and the temperature went up after a predetermined
time. That is, at the time when water was supplied (13:4:10 and
14:27:30), the temperature dropped at the range of approximately 170~
180°C from a temperature of approximately 400°C to the lowest points
lp1, and Ipg2, respectively, caused by an intensive endothermic reaction.
The gas itself dropped more than the range and was discharged from the
discharging pipe 12 at approximately a room temperature. The
temperature in the reaction space R of the reaction cell 11 did not go
down as shown in the data of the thermocoupler 13, and the flow of the
gas was narrowed at the discharging pipe 12 to cause the intensive
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Instead of the nolten salt, conposite netal oxide such as K2Ti O3, Na2Ti G3,
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a tubing pump 106 for supplying a predetermined amount of water from

a water tank 107 to the water pot 105 to produce steam.

[0040]

The hydrogen pipe 103 is connected with a cooler 108 through a
valve 109, and the cooler 108 is cooled below-70°C by coolant disposed
therein. And the cooler 108 cools steam flowing out of the reaction cell
100 with hydrogen to separate it from the hydrogen.

The hydrogen flowing out of the cooler 108 passes through a flow meter
111 and is discharged outside from a spectrograph 112 connected with a
first dividing pipe 112a. Further, a second dividing 112b is connected
with a vacuum pump 113 for vacuuming the nuclear transformation
system S4 in a state wherein a valve 114 connected with the first dividing
pipe 112a is closed.

[0041]

The reaction cell 100 is covered with a plate-like heater 115 for
heating the reaction cell 100 at a temperature of 300~500C. Reaction
agent 120 with a extremely high absorbency is accommodated at the
bottom of the reaction cell 100. The temperature of the reaction agent is
detected by a thermometer 121, and the pressure in the reaction space R
of the reaction cell 100 is detected by a pressure gauge 122. A controller
123 is connected with the tubing pump 106, the plate-like heater 115,
the pressure gauge 122, the valve 109 and the flow meter 111. A fin 124
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made of SUS304 is disposed at the bottom of the reaction cell 100 to form
a reaction field.

[0042]

1. Regarding Reaction Field
(1) Atmosphere

Oxygen in the air must be eliminated from the nuclear
transformation system S4, and if the oxygen in the air (except oxygen in
water) exists in the reaction cell 100, the inner wall of the reaction cell
100 and the fin 124 is melt into the reaction agent 120, so that oxidation
intensively occurs to break the system S4 in a short time.

However, in case that oxygen in the air does not exist in the cell, a
thin alloy film is formed in the shape of layers on the inner wall of the cell
100. When NaOH was used as the reaction agent mentioned after and
SUS304 was used as the reaction cell, the ingredients of the alloy film
were as shown in Table 10.

[Table 10]

mol%
Na 8.3
Cr 19.4
Mn 1.3
Fe 59.0
Ni 8.0
Others 5.0

According to the above Table 10, the alloy film including Na in addition
to the ingredients of SUS304 alloy, had a hardness higher than that of
SUS304, and was extremely fragile because of inclusion of Na. The alloy
film has a function to make a reaction field, and never break the reaction
field.
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[0043]

(2)Reaction Agent

(a) Molten salt

As molten salt, alkaline metal hydroxide and alkaline earth metal

each of which belongs to the first and second families of the periodic table,
respectively, and has a large absorbency are suitable. The alkaline
metal hydroxide inclues e.g., potassium hydroxide (KOH) and sodium
hydroxide (NaOH), and the alkaline earth metal hydroxide inclues, e.g.,
strontium hydroxide (Sr(OH)2). These agents are heated above their
melting points to be liquidized, so that they are ionized to be divided into
metal ions(K*, Na*, Sr2*) and hydroxide ions (OH-). In addition, at least
two of the alkaline metal hydroxides may be mixed, and the alkaline
metal hydroxide and the alkaline earth metal hydroxide may also be
mixed. Each of these agents has a melting point above 300°C, and it is
preferable that the molten salt is heated a temperature of 400 to 500°C.

[0044]
(b)Composite metal oxide

Instead of the molten salt, composite metal oxide such as K2TiOg3,
NasTiO3, KaMgO2 or NaoMgO may be used. They are obtained in such a
way that alkaline metal hydroxide (KOH, NaOH) and metal oxide
(hydroxide) (TiO2, MgO, Ca(OH)2, etc.) are heated to react with each other
thereby to unite alkaline metal, another metal and oxygen with each
other. Each of them is solid and has a extremely high absorbency.

(0045)

On the contrary, the molten salt is liquid. It is not suitable to
provide a mobile vehicle (ship, etc.) with the liquid molten salt, and,
however, the reaction agent in a solid state is convenient for the mobile
vehicle. These agents are preferably heated at approximately 500°C and
maintained as a solid even at this temperature. The molten salt can
react at a temperature lower than the solid molten salt.

[0046]
The nuclear transportation system S4 needs water, a reaction
agent and metal elements, the system S1 needs reaction agent and a
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metal element and the system Sz needs reaction agent and a metal
element. The solid agent such as sodium oxide (Na20) or magnesium
titanate (MgTiOg) is not suitable for the system So, and system S4 can use
such solid agent. Further, only titanium oxide (TiO2) cannot be used for
any system. That is, only oxide cannot be used for any system, and,
however, exceptionally sodium oxide (Na20) can be used because sodium
hydroxide (NaOH) is formed when water exists.

Experimental example 6

The reaction result (the amount of hydrogen generated) is shown
in Table 11 in case that the composite metal oxide which was made in a
r that KOH or NaQOH w

ST RV & S S BV

to be dehydrated was used as a reaction agent.
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In the above Table 11, © means "very good", O means "good",
A means "generation of a small amount of hydrogen", and X means
"no generation of hydrogen". A plurality of oxides means the mixture of
those oxides. For example, the expression of "TiO2, Cr203" means the
mixture of both oxides. As in shown in the above Table 11, in both
cases of KOH and NaOH, the combination with TiO2, Cr203 or MgO was
preferable. That is, such a combination forms potassium (sodium)
titanate, potassium (sodium) chronate or potassium (sodium)
magnenate which was preferable as a solid reaction agent.

Experimental example 7

3) Metal element

The existence of metal elements was effective for the field of a
nuclear reaction, and the materials of the reaction cell 100 and the fin
124 have a great influence on the formation of the reaction field. In the
case that NaOH (molten salt), KOH(molten salt), KoTi2O5(K2TiO3)(solid) or
NasTi2Os(NazTiOg)(solid) was used as a reaction agent together with
various materials for the reaction cell 100 and the fin 124, the result
with respect to the generation of the hydrogen are shown in Table 12,
and the weight of each of those four reaction agents was the same. Asa
result, the experimental numbers 1, 2, 4, 18, 19 and 20 were good, and,
that is, the combination of SUS304(18%Cr - 8%Ni - remains Fe) as the
case and SUS304 as the fin, SUS316L (18%Cr - 12%Ni - 2.5%MO - low
C - remains Fe) as the case and SUS304 as the fin or SUS304 as the case
and Fe as the fin was good. No.5 shows that the combination of
SUS430 (as both case and fin) not including Ni did not produce a
reaction. According to Nos.6, 8, 10 and 11, the cases of Ni did not
produce a good result. As a whole, at least one of Ni (No.7, Pd(No.12)
and Pt(not shown) was effective as the fin, and the addition of at least
one of transition metals was effective (Nos.1, 2, 4, 7, 18, 19, 20). The
combination of SUS304 as both case and fin is not shown, and, however,
even if only the case is made of SUS304 without the fin, a good reaction
can be expected. In addition, if the fin made of SUS304 is added to the
reaction cell, a better result can be expected. Further, even if the fin
124 is buried in the reaction agent without projecting upward from its
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0 neans "good", nmeans "generation of a small anount of hydrogen”, and x
means "no generation of hydrogen”. A plurality of oxides neans the m xture
of those oxides. For exanple, the expression of "Ti02, Cr203" neans the

m xture of both oxides. As in shown in the above Table 11, in both cases of
KOH and NaOH, the conmbination with Ti 02, Cr203 or MJO was preferable. That
is, such a conbination fornms potassium (sodiun) titanate, potassium

(sodi un) schf-erathe anpefest uah(xodbtaihedngnenat e whi ch was preferable as a
solid reaction agent. Experinental exanple 7 21 Metal el enent The
exi stence of netal elenents was effective for the field of a nuclear
reaction, and the materials of the reaction cell 100 and the fin 124 have a
great influence on the formation of the reaction field. In the case that
NaOH (nmolten salt), KOH(nolten salt), K2Ti 205(K2Ti G3) (solid) or

Na2Ti 205( Na2Ti @3) (solid) was used as a reaction agent together with various
materials for the reaction cell 100 and the fin 124, the result with
respect to the generation of the hydrogen are shown in Table 12, and the
wei ght of each of those four reaction agents was the same. As a result, the
experinmental nunbers 1, 2, 4, 18, 19 and 20 were good, and, that is, the
conbi nati on of SUS304(18%r - 8%\ - remains Fe) as the case and SUS304 as
the fin, SUS316L (18%r - 12%i - 2.5%W - low C - remmins Fe) as the case
and SUS304 as the fin or SUS304 as the case and Fe as the fin was good.
No.5 shows that the conbi nation of SUS430 (as both case and fin) not
including Ni did not produce a reaction. According to Nos.6, 8, 10 and 11,
the cases of Ni did not produce a good result. As a whole, at |east one of
Ni (No.7, Pd(No.12) and Pt(not shown) was effective as the fin, and the
addition of at |least one of transition netals was effective (Nos.1l, 2, 4,

7, 18, 19, 20). The conbi nati on of SUS304 as both case and fin is not
shown, and, however, even if only the case is made of S1JS304 w t hout the
fin, a good reaction can be expected. In addition, if the fin nmade of
SUS304 is added to the reaction cell, a better result can be expected.
Further, even if the fin 124 is buried in the reaction agent w thout
projecting upward fromits surface, the sane effect can be obtained.

& anb stable
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4)Reaction Space

The main reaction place was not inside of the reaction agent 120
but a reaction space R where a lot of fine particles g were dispersed
upwardly from the surface of the reaction agent 120.

[0049]

That is, in the case of the molten salt (NaOH or KOH), particles of
these hydroxides were dispersed at a temperature of 300 to 500°C to fill
the reaction space R with them in which the reaction occurred. Also, in
the case of the solid reaction agents (K2TiO3), the fine particles of those
solid reaction agents were dispersed from the surface of the solid reaction
agents to fill the reaction space therewith in the same manner.

[0050]

In the case that oxygen was eliminated from the inside of the
system, the ingredients of Cr, Ni and Fe did not melt into the both
reaction agents (molten salt and solid) from the inner wall of the reaction
cell 100 and the fin 104 both made of SUS304. Sodium hydroxide was
supplied into both cells in one of which air is supplied and from the other
of which air is eliminated and heated at 500°C. In this case, red rust was
detected in the case with air therein, and, however, the case without air
therein was remained as it was, with no change of the weight of the fin.

Experimental Example 8

In case that sodium hydroxide (NaOH) as reaction agent was
supplied into the reaction cell 100 and the valve 109 was closed, the
relationships both between the pressure of the inside of the reaction cell
100 and the amount of the generation of the hydrogen and between the
temperature of the inside of the cell and the amount of the generation of
hydrogen are shown in Figures 12 and 13, respectively. The experiment
was made in the following manner. The reaction cell 100 was heated by
the plate-like heater 115 (controlled by the thermometer 121 and the
controller 123) at a temperature of 300 to 500°C to produce a plasma
atmosphere near the surface of the metal elements in the reaction space
R. Air was completely discharged from the system by operating the
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vacuum pump 113 before heating the reaction cell 100.

After the reaction cell 100 was heated, a predetermined amount of water
from the water tank 107 was supplied by the tubing pump 106 into the
water pot 105 through the water pipe 102, so that steam was produced.
At this time, the valve 109 of the hydrogen pipe 103 was closed, and it
was opened by the controller 123 when the pressure was raised above a
predetermined value (e.g., 3 atmospheric pressure) by the generation of
hydrogen in the reaction space R.

[0051]
That is, the pressure of the reaction space R was proportional to
the amount of the generation of hydrogen, and the amount of the

eneration of hydrogen increased abruptly after the temperature of the

(0)e]

reaction agent 120 reached to 450°C (Figure 13). Further, the active
level of unclear reaction was proportional to the hydrogen-generation
amount.

[0052]

Furthermore, the hydrogen supplied through the hydrogen pipe
103 is cooled by the cooler 108. If steam not resolved is discharged, it is
changed into ice to be remained in the cooler 108. In the cooler 108 were
found various elements which were mainly generated by the nuclear
transformation of oxygen in the reaction cell 100. Actually, in the case
that NaOH was used as the reaction agent 120 and the reaction cell 100
and the fin 124 were made of SUS304, various elements as shown in
Table 13 were collected from the cooler 108.
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[0053]

[Table 13]
element atom ratio(mol %)
Si 10.9473
Ca 8.9706
Ti 2.0846
Cr 7.7033
Mn 1.732
Fe 46.8294
Ni 5.5958
Cu 9.3338
Zn 4.7481
Pb 2.0053

others 0.0498

In the above Table 13, elements each of which did not exist in the
system before the experiment and was newly generated thereafter with an
abnormally large amount were Si, Cu and Ca. Itis thought that at least
one of oxygen (O), sodium (Na), iron (Fe), nickel (Ni) and chromium (Cr) is
transformed into each of them. Especially, oxygen was not detected at
all in accordance with a gas analysis as mentioned after.

[0054]

In the case that water was supplied into the reaction cell 100 after
its vacuum drawing (no oxygen in the cell 100), the mass spectrograph
112 showed above 97% Hzand 0.6%N2, and, however, oxygen (O2) with
the mass number of 32 was not detected at all.

[0055]

However, in the case that water is supplied into the reaction cell
100 in a state wherein air is accommodated therein without the vacuum
drawing, as shown in Figure 15, 40%H2, 30%N2 and 6%02 were
detected. At this time, it is considered that a nuclear reaction did not

OCcCur.
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[0056]
The inside of the reaction cell 100 was checked after the nuclear
transformation system S4 had been operated for approximately 10 days.
Aluminum element which did not exist in the original material of SUS304
was detected on the inner surface IS of the side wall of the cell 100 as
shown in Figure 16. The result was shown in Figures 17 and 18, and
the vertical axis shows atom ratio (mol%) and the lateral axis shows
height of a cell piece 101a, respectively. Suppose that the height of the
reaction agent 120 is D1, the value of the atom ratio of Al remarkably
increased with respect to the atom ratio of Fe at the position D1, and the
atom ratio of Al decreased while that of Fe increased as the height of the
cell increased. At a height position above 4cm, a normal atom ratio of
SUS304 was detected

LN L .

Figure 18 shows the atom ratios of small amount of elements, those of
Mn and Cu decreased at the position D1 especially and those values
increased as the numerical value of the height becomes large. That of
Ca steeply increased.

[0057]

Figures 19 and 20 show the state of the inner wall of another
reaction cell made of the same material after an experiment. In this case,
the amount of Fe was a little near the position D1. On the contrary, that
of Cr was large, that is 22 to 25% and decreased to less than 20% near
4cm. Regarding Ni, its atom ratio did not change with respect to the
height, and, regarding Na, its atom ratio was almost even (Figure 19).
Regarding small amount of metals (Figure 20), the change of the atom
ratio of Si was remarkable, and Mn of less than 1% was detected.
Further, Al of less than 0.1% was detected.

[0058]

In this way, the inner wall of the reaction cell 100 was under the
influence of the plasma atmosphere to change the atom rations of the
elements through a unclear transformation.

[0059]
A unclear transformation emits r ray or neutron, and, therefore,
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the measurement of radioactive ray was performed. In Figure 21,
radioactive rays with a strength on slightly higher level than the
background were detected. Namely, the background value of r ray is
0.057%0.0085 us/h and a part slightly higher than the upper limit of
0.0635 us/h was detected. The background value of neutron is 0.119
£0.022 us/h, and a part which is slightly higher than the upper limit of
0.141 usv/h was detected, and, however, these values do not exert an

influence on human body.
Analysis 3

In the above unclear transformation system S4, the reaction agent
having a high absorbency is accommodated in the reaction cell 100 into
which steam is supplied to fill to fill the reaction space R with fine
particles on the order of nanometer which catch the steam. The minute
particles with the steam reacts on the metal surface to produce oxide in
such a manner that oxygen in the fine particles and the steam are
combined with metal ions (especially Fe3* and Cr3*) in a plasma
atmosphere of metal ions (Cr3+*, Ni2* and Fe3*). At this time, a part of
oxide comprises minute particles on the order of nanometer which take in
electrons around them. The electrons in the minute oxide particles
become heavy to shrink the atom including the heavy electrons, so that
the length between nuclei is decreased. Thus, a nuclear reaction is apt
to occur. In addition, heavy electrons included in the minute particles
are taken in other atoms (e.g., oxygen ion, hydrogen ion, etc.) near their
boundaries to shrink those atoms. In this manner, the unclear reaction
is apt to occur. Especially, steam includes deuterium of approximately
1/7000 which is apt to cause the nuclear reaction, and there is a
possibility of D-D reaction. Thereby, the neutrons and protons are
probably emitted to produce hydrogen.

[0060]
Like this, if both reaction agent and steam are supplied, much
hydrogen can be produced, and the nuclear reaction is apt to occur to

generate thermal energy.
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[0061]
Applied examples will now be explained.

[0062]

The nuclear transformation systems of this invention can be used
as a hydrogen-generation device for generating a large amount of
hydrogen as shown in Figures 22 and 23.

[0063]
That is, a hydrogen generating systems Ss is accommodated in a
water tank T which forms a water wall of above 30cm (t=30) for shielding

neutrons, and has a lateral—type reaction cell 140 in which a heating pipe
141 igs dis vued A har-lilra he 140 1a detarhahly niit intn the haating

is dis \ bar-like h 12 is detachably put intc the heating
pipe 141, and many fins 143 are dlsposed at a predetermined pitch in the
reaction cell 140 in which reaction agent 144 such as NaOH is set. The
reaction agent is heated at a temperature of 300 to 500°C by the heater
142. Into the reaction cell 140 through a valve 145 is supplied
superheated steam which is heated at a temperature above 200°C by a
high frequency induction heating apparatus 146 into which steam of
above 100°C made by a steam generating apparatus 147 is supplied, and
the apparatus 147 is heated by a plate-like heater 148. The water tank
T supplies water into the apparatus 147 thorough a pipe 149 connected
to the water tank T which has the hydrogen generating system Ss therein.
The water tank T is used for shielding a little neutron ray which is emitted
at the time when water is supplied into the hydrogen generating system
Ss, and the thickness T of the water wall is preferably more than 30cm.
Instead of the water tank T, walls formed by polyethylene may be
disposed.

[0064]

Further, hydrogen gas is supplied from the reaction cell 140 into a
cooler 151 through a valve 150. If the hydrogen gas includes steam, the
steam is eliminated from the hydrogen gas by the cooler 151 which is
cooled by coolant 152. The cooler 151 has a bottom plate 153 which can
be opened and closed, and residuum such as calcium (Ca) and silicon (Si)
which is formed through a nuclear transformation and stored therein is
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The main reaction place was not inside of the reaction agent 120 but a
reaction space R where a lot of fine particles g were di spersed upwardly
fromthe surface of the reaction agent 120. [0049] That is, in the
case of the nolten salt (NaOH or KOH), particles of these hydroxi des were
di spersed at a tenperature of 300 to 500Cto fill the reaction space Rwth
themin which the reaction occurred. Also, in the case of the solid
reaction agents (K2Ti 3), the fine particles of those solid reaction agents
wer e di spiseadidd.om the surface of the solid reaction agents to fill the
reaction space therewith in the same manner. [0050] In the case that
oxygen was elimnated fromthe inside of the system the ingredients of Cr,
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of the génemmre@resise measygeowat.- and bet ween the tenperature of the inside
of the cell and the anount of the generation of hydrogen are shown in
Figures 12 and 13, respectively. The experinment was made in the follow ng
manner. TH@6Pkaction cell 100 was heat ed by the plate-like heater 115
(control |l ed by With reRpedp i® gehetdhpdtbdeheg £ Niiecofd £bf s Atingbdrepper at ure
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wat er potreagdoneld® hakbamesimpirpaalee of sdovRal7 bt edm Nasrprstdbed. At
this timg,sbherwahyent@9hof 2t Badly 41aeva RS A0F 2085 (chose 0awbds, was
opened by the coqtroller 123 when the pressure was raised above a
pr edet er FFPRECW A We (e.g., 3 atnospheric pressure) by the generation of
hydrogen in the reaction space R [0051] That is, the pressure of the
reaction 8@%@? R was proportional to the amount of the generation of
hydr ogen,[ t he amount of the generation of hydrogen increased abruptly
after the tenpéhatabeveohetiten Beimcan eleragahtobi2ihadefrohe dhutaddeabAGiOR| gur e
13). Fur Act V. : t] i to the
iyl ogen “Hanare B st Ris By HRF S UGl AT ol PISPOE bERRE Dl e
t hrough tWe heldvweydrrapisss abae theavel eaemy.t he cool er 108. |f steam not
resolved is discharged, it is changed into ice to be remained in the cool er
108. In i&g gfol er 108 were found various el ements which were mainly
generate 9 he nucl ear transformati on of oxygen in the reaction cell 100.
Actual l'y, in tpegeasestdimswdiaddwmasmpeestias hheleaedtbicansagent Sk20 and t he
reaction,cell 100 and the.fin ne de of. SUS304.. wario elenments as
Shown | n Patbre o3ubRRe Ui Eedar o0 FineHa Tabrisrs Fonin RSB IR e 13
el enent &6BB04 adligblfréqueaicy inducing coil 162, water circulating jacket 163

through which water passes for taking thermal energy out of the cell 160.

Fins 164 of SUS304 and reaction agent like NaOH are disposed in the

main body 161 which is provided, on its upper wall, with a steam-supply

pipe 166, a gas-supply pipe 167 for helium 3 (3He), deuterium (2D), etc.

and a gas discharging pipe 168 for helium (*He), hydrogen, etc. generated

after fusion. The gas supply pipe is connected with a centrifugal

machine 169 which separates the helium 3 (3He) from the hydrogen
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10. 9473 Ca 8.9706 Ti 2.0846 Cr 7.7033 M 1.732 Fe 46.8294 N 5.5958 Cu
9.3338 Zn 4.7481 Pb 2.0053

which are collected by the hydrogen generating system shown in Figure
22, and the separated helium 3 (3He) is supplied to the nuclear fusion cell
160 while the separated hydrogen (H2) is stored to be used in various
ways. A centrifugal machine 170 is connected to the gas discharging
pipe 168 also, and divides the discharging gas into e.g. hydrogen (H2) and
helium 4 (*He). Instead of those centrifugal machines 169 and 170, a
separating fin made of palladium alloy can be used to separate helium
from hydrogen. The ratio of largeness of hydrogen and helium molecular
is approximately 4:1, and therefore their separation is relatively easy.

[0069]
Above nuclear transformation reaction can be applied to

oisonous materials. As shown in Figure 26, a resolving

resolution of poisonous 1

cell 190 having the same structure as the reaction cell 140 shown in
Figure 22 is connected to a steam pipe 191, a tank 192 for poisonous
material and a discharging pipe 193 having a gas separating device 194
in order to resolve the poisonous gas in the tank 192. The resolving cell
190 can resolve poisonous gases such as carbon dioxide, dioxin
(C12H402Cl4), PCB, etc..

[0070]

Further, the above nuclear transformation system can be used as
a metal surface treatment. Thatis, a treating cell 180 has reaction agent
181 like NaOH therein in which fins 181 of SUS304 are dipped and a
water pot 183 is disposed on the side wall of the cell 180, and the lower
end of a water pipe 184 is opposed to the water pot 183 to generate steam
in the water pot 183. The treating cell 180 is heated at a temperature
around 500°C by a heater (not shown). The treating cell 180 has a
detachable lid 185 from which a metal plate 186 to be treated hangs in
the cell 180. The metal plate 186 is exposed to a plasma atmosphere to
be heated and cooled many times for one second thereby to change the
crystal structure of the metal, so that, for example, amorphous film may
be formed. At this time, hydrogen can be generated as by-product, and
is collected through a hydrogen pipe 187. And Figure 28 shows a
rare-metal generating system S7 which has a reaction cell 201 for
accommodating reaction agent (NaOH) therein, and the cell 201 is heated
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ot hers 0. 0498 In the above Table 13, elenents each of which did not
exist in the system before the experinment and was new y generated
thereafter with an abnormally | arge anount were Si, Cu and Ca. It is

t hought that at |east one of oxygen (0), sodium (Na), iron (Fe), nickel
(Ni) and chromum (Cr) is transfornmed into each of them Especially, oxygen
was not detected at all in accordance with a gas anal ysis as nenti oned
after. [0054] In the case that water was supplied into the reaction
cell 100 afd ¢¢mi ammfrmﬂ@atwt‘s@) Tnyox hgeaber mdthfhmh) Ty cell 1O Imass

spectrogna h 112 sho 97%,14 n 0 en (02)
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wherein rel u as shown in
Flgure 180585 Bt TR E bl B O el o f AT B, 25
considered that a nuclear reaction did not QOccur. [0056] The i nside
of the r qu n ceII 100 was checked after the nucl ear transfornation

system5 had e er.at or approxijmately 10 day Al um el nt
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ratio of Fe af the position DI, and the atomratio of Al d reased whi | e
that of Ftéanﬁ@lrgzﬁiealeég g Aedreaate §PPPH§dé€Itq> ampmsfsedinggr Al hdnght
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| ncreased B fHated i in lthE't%H@O%?n@&%dZQf ﬁ?@%ét??t?ﬁo%tt?aﬁgf&%ed fper Wa'n'

of anot hér react) on ce he sare an experi nment.

this caséhetfh?él AdbunindhiFmarien rare thetalean baobpariad.on DI. On the
contrary, that of Cr was large, that is 22 to 25% and decreased to | ess

t han 20% near 4cm Regarding Ni, its atomratio did not change with respect
to the hé? Qﬁ ] and, regarding Na, its atomratio was al nost even (Figure

19). Regar di ng AstRhl n@ﬂ@t@lﬁ&r&ﬁsfﬂiﬁfrﬁi’cﬁ)r{ Eygwﬂe %Or)as bhatehanggirefriddle atom
ratio of Si was r )55\/3)[ gl\/hof Tt 1% vvasd ected. Further,
A of | edEaphan GTapads GV Bt pTtusaed steam i JRRHET I K he | ner
wal | of tsm)elrhaatecb Rtezehlget@Patiag dedee &Gﬁ&awimcf:]h ue Mat«:xﬂ hiyhee hpglas ma
at nospher, . . r uncl ear
transfor rrIg :fllﬂ% &hplme) Hltr ans@i'1 éé%%ﬁk)?gaﬂkédﬁﬂ agggg(;ldrrﬁneut ron,
and, t he@pdu@mg tank 304 is fed, and water in the tank 304 is heated by a

hydrogen burner 306. The reaction cell 301 has a cylindrical casing 310,

as shown in Figure 30, which is provided with four heating pipes 311

therein in each of which a bar-like electric heater 312 is accommodated.

The heating pipes 311 hold a plurality of circular fins 313 at a

predetermined space each of which functions as a metal element

supplying body and has a lot of openings O for passing hydrogen and

steam therethrough.

[0073]

A reaction agent 314 is put in the casing 310 and a reaction space
R is formed above the reaction agent 314. A great many of minute
particles are dispersed from the surface of the reaction agent, and a
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t he neasurenent of radioactive ray was performed. In Figure 21, radioactive
rays wth a strength on slightly higher |evel than the background were
detected. Nanely, the background value of r ray is 0.0570.0085 z s/h and a
part slightly higher than the upper limt of 0.0635 LI s/h was detected.
The background val ue of neutron is 0.119 0.022 [is/h, and a part which is
slightly higher than the upper Iimt of 0.141 sv/h was detected, and,
however, these val ues do not exert an influence on human body. Analysis 3
In the albla\smmrwh&mpherramsf formedd  onesly themn®dal shefaceaasfi e agestioavi ng a

hi gh abs engy | act 100 |nt i.ch steam
is suppl %(Ea d& fly P%? o4 [g ar{glcll%acm%? %2%?%11 Hef(fansén% W@F%s on the
or der ofhﬁaﬁ@dnbyethme@hena&]& t Aestehearpipeh@lbi sufastpacdi at ébewendh t he

steamr t c I ot hat
oxygen ?ﬁ“ﬁﬁo&m@%ﬁ?ﬁ FRRIRTST R R S 1 Kt e B B, (e
(especi alrPin H&g+ sypgriesated isteamp ggasraingodpricee 368 ﬁ?@@%ﬂmt(br%mé@s+ Ni 2+

and Fe3+hydRgenhpp etxn@as easqaﬁéd@‘n%dﬁpgdlﬁ@@iéeeéfméwﬁe@r@@ﬁ ¢@l1&s on the
order of nano ter, whi

I dth Th
he i nUE B BT Hes Ha RO dd T et e S EERATThR EREULAUH PR Gding e
heavy el fect civoslating tthat ntihetd grgtivldethessthnoogh| wisicheexeasdsinThus, a
I t ded
{“ﬁg rena;]u{lgglgg%(?ﬂ + lg%gﬂr)o;i ?ag%bklﬁzhl&?“?aqg% [é &?c?ihec%é{yaﬁhec% r&Péufa‘E%igrg e'n“
ion, et cW}itWeatﬁkﬁﬁethemahd@wr@y todits ok | ertmegaﬁdt@s mplys ﬂﬂaﬂner t he

uncl ear é@éﬁfaﬂt 1 17 OtIRC H¥lat-EPRGIRh b Yhos8 LRENRC LtHQ%?r&?l‘é‘t@&' um of
appr oxi rratel xé@r h is apt.to cause the nucl ear reaction, and there

is a pos‘é’%‘? SP@ft ﬁqié’é{?trgﬁﬁa keaHedpPataESneut rons and protons are

probably emtted to produce hydrogen. [0060] Like this, if both
reacti on B th and steam are supplied, nuch hydrogen can be produced, and
t he nuclbar Feaction is apt to occur to generate thermal energy. [0061]

Appl i ed exanplBze wisidrogew bipeedibahasda 1e8db2hm box 37®hﬁ)muolle<ahing
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systens #Bn i3] Sic cloeneng ab ask dﬁ1@ed\@icﬁh é@ﬂko%éw cihhed RENEN? 3Wat Sorv@l | of
above 30cm (t 32%'1 d;? ? ﬁl di neu ron and has a I%ﬁeal -t e reaction
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sucr:)h as tﬁlgg-ﬁ ‘}HPQ 21 Th’gh%éqgu{ %r O?HS éﬁ% dn "1\’?58{]96 éél?ét}rraggof 300
to 500C wrmfel hoarEy qf4210QQ1tt§>t 200 &ct | Bhissdiermsd ﬁﬁﬁbgﬁghcaanvbﬁve 145
I'S SUpp'é&ﬁréH@&'ﬂS‘z‘%’d %@ti%tge@{@ Mokt o edtef dotrofh Ema%%ﬁe ahegve 200C

by a high frequency |nduct| on heating apparatus 146 I nto which steam of
above 100C nmade by a steam generating apparatus 147 is supplied, and the

apparat Upo¥4J is heated by a plate-like heater 148. The water tank T

suppl i es wat er.i Iy at us horou 149 nnect ed to the
vater tank T whi %Q’ﬁ%gg?%g%&ﬁg&gﬁt gr%ﬁﬁi ﬁb‘”@ﬂ%@% to’ﬁ NC%he wat er
tank T istous@dnf dheshyatraemy cylinider| @22etd ren sugpliedi ahitd s élryldtrt)gdnat t he
time me@u%@éogs %@%é‘éﬂﬂq'ﬁ%&r&@@ﬂ& 04028608 Rl 1§§/§{aﬁste§% and the

thickness T of t erab nor e han of the
wat er t adkamighafaspestivg ewip?op%% ﬁ§|tbﬁere#ﬁ90§eag¢rstpééédls $@pBligd

Fur t her , inhy dhegesidasnt HosUPPD ite A%eﬂ{&mvlthehyﬁﬁ%drpga§eiﬂd HBumtgasa cool er
151 thraopgh a val ve 150 es.steam .the steami s
or i nas HaRe R fReEaROah asrtont 1 e e L aTRoR A8 SHg LI by

cool ant Higre 3@, aomhppleﬁﬁnﬂmy &ylhatdro8P sl m.agf b6 Hispbstd cantihet ohened and

cl osed, r%%%tlo Si %g#r ans ca?r? lgéalrﬁ'aﬂg' {lga %Igrﬂﬂﬁsféa{cﬁpo% (c%dl,) \6‘1' Cgfdflé f or med

through a nucl ea ofmation an erern s scard [ 0065]
supplementary cylinder 323 has a feeding pipe 324 which is provided, at

its upper and lower portions, with two valves 325 and 326, respectively,
so that the reaction agent can be supplied into the reaction cell without
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The reaction cell 140 is preferably heated at a tenperature of 450 to 500C.
In an experinent in which the reaction cell 140 is fornmed by a cylinder
with a diameter at 12cmand a |l ength of 60cmand fins 143 are disposed at a
space of 5cm The cell 140 and the fins 143 are nade of SUS304, the gas of
mass nunber 3 was detected at a rate of above 20% (27%in Figure 24). The
gas of mass nunber 3 was judged as helium 3 by nore preci se neasurenent.

[ 0066] Wth respect to general hydrogen gas, the gas of mass nunber
2 has ana@t bynarabpeniig An8998siridhepgaiai ofiths buthbedvas.( hel i um 3) has an
atomratio of 0.00015 and the gas of mass nunber 4 (deuteriun) has an atom
rati o of 0.00005, and however the gas of helium 3 generated in the reaction
cel | 40 [R@7@] maxi num val ue of above 27% |In Figure 24, the gases of nass

hunber 2, Sa”dvﬁq&?‘%hx%ﬁeﬁoﬁf £29 iQPlet&PQtQ t%%@}gévatﬁ?élo?@m()’% y.

[ 0067] bove rum3 1s an el enment obtai n from nucl ea
fusion, 20 ChwItheHtoAXERIMABNAH Y AROTPHM enrleite)peerﬁ@ %@F%r lﬁﬁﬁr%ﬁri or

bet ween tfforoﬁnheiel yﬁ}f&c@aﬁm fecditibrd BeEARBNKo qﬁoagme 4 Y188ha atmospﬁeosur e 25
shows a Iow nper. e nucl ear. fusion tem avr n ear f usi on
cel | 160 RHRHENT GO | s TSR HeBMtR PPy LR, BOHH 1HSqUenE
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pi pe 167 f-9q,peld H{Ibf%a(r??%aﬁgﬁorn%éﬁ“ um (2D), etc. and a gas discharging
pi pe 168 for hel1um( hydrogen, etc. generated after fusion. The gas
supply pipe is connected with a centrifugal machine 169 which separates the
hel i um 3[¢@47] e) fromthe hydr ogen \/\hi ch are collected by the hydrogen
generating sys sho | n Fllgu(il qg/??;[ hebse arated helium3 (3He) is
supplied to th Fﬁg% élI“In OME PEHEPINHat ed hydr ogen (H2)
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transfor gRE@N GYKLENL CABviRE @§ﬁﬂ(ﬁﬁn i@l o Suehacexdn tpipdhad is, a
treating c:elgsn 80 has reacltl on ent ?n 3%§ a H ther%?érrlmI%R v@r ch fins

181 of SOERNEes: B G2 er&agﬁenas G FORISY At Ysdeeds GHURS e wal |
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t r eat i ngsupplyib@0 syatcra dStachadl ethus] 188irbgem mncbeacnﬂeoﬂedplla’t @186 to
be treat g%% 883gThe nmetal plate 186 is exposed to a

pl asma atﬁ%o?p ergbpgegﬁg%g}slte%r gnd cooled many tines for one second thereby
to change the crystal structure of the netal, so that, for exanple,

anor phou (574;m rray be fornmed. At thi S ti rre hydrogen can be generated as
by- product, an hrou pgen pipe 187. And Fi ure 28
shows a rare- Oge#éggb ngjl%ty§lfl bﬁ%oﬁ'ﬁg ]13’ Fé‘écttei% OLeft elfbl for
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di sposedrthlacn@gl'arhhorvmemgsbmﬂaln§w$ﬂ€md33ﬁ the center of the pan 203 o)
that fine particles of the reaction agent can pass upwardly. [0071]

A steam pi pe 204 is connected to the upper |id of the cell 201 and materi al
tank 207 for storing fine particle on3fhe order of nanometer to be
transforned into other netals. The fine particles are fed by a suction punp
208 into the cell 201 together with a predeterm ned anount of steam and
transforned to be stored in the pan 203. Sone |ight transformed netals and
gas are supplied into _an |nner cylinder 211 |n a cooler 210 through a
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[ 0073] A reaction agent 314 is put in the casing 310 and a reaction
space Ris forned above the reaction agent 314. A great many of mnute
particles are dispersed fromthe surface of the reaction agent, and a

pl asma at nosphere is formed, near the netal surfaces of the reaction space
R, by the mnute particles. The fins 313 and the casing 310 are heated by
the heater 312. A steam pipe 315 is fastened at the end portion of the
upper surface of the casing 310 for supplying the steamfromthe

super heat ed steam generating device 302 thereinto and a hydrogen pi pe 316
IS fastegﬁﬁ3 n the opposite side of the steam pipe 315. Fromthe side wall
of the c S|(§ 310 is projected a circulating pipe 317, for circulating the
m nute particlls figheeetdiz daghd, whncwkextemdsﬁbnnaubaaSy@wmhdhgh@@ hox 318
i n whi chyd@ien tyge %'f E§Hﬁ&h‘%ﬁl r@zﬂﬁldrh Eclt '3%%?15(9’91 ?f;%&liﬁsa hbsfigg! energy

out of the casin e circul atln

heat - exc HASSgS b)@%ﬁé“%ﬂ’g Hevisier which ﬂéidrpgﬁﬁt@m@‘r%t? ahar gy

%%ef out haapal- tairU%en[eﬁthgﬂk device Mﬁcﬂﬂygf&ﬂ%es‘)'}?‘%ﬁé&fblh aghoR ABY 'Wﬁmdbox
or .ec resi.duum clear reacti.o ro ydr ogen
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di vi di ngrédadtmi8t8H 3¥@eisnataylbeliricali ceingr 363 e;ahitcmtdﬁprovﬂihd wieh am 3 i s
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thermal gagitdh §HaddRbhB39AAdG readtich hBEAFBLcSRBRONaGAR s FQCE@'BW ol I ed by
adj usti ng the a unt of steamfed fromthe steam pipe 315: The
hydrogen &Parat ed by the dividing device 318 is once stored in the
hydr ogen cyllnder 322 to be supplied into a hydrogen burner 306. The
reaction t 314 in the reaction cell 301 is vaporized at a high
tenperat[.Jre nd a part of the reaction agent 314 is supplied into the

resi duum box 3Fige tr@getlher agent akgdnogedagag spacchSS7UMmagatvo Tintulas, t he
reacti onfAgeHg %%‘b tt?er‘éﬁ{‘% M’eté‘l errfé?ﬁ%ﬁh%ﬂ?xr;éﬁo&ﬂ%ﬂd ‘tHe Ebgé’tﬁgn?’o a

suppl ementary ¢yl 1 nder. 32 % I Spose e reactl on ent 314
can be nBRRCFOPBY SPRels eafétl? rtnée|fpus(rfacmﬁe SPRS ERRMSas) @y|3i r 323

has a fesﬂsagsaeae@&@m’ruwiumg Plagyd ded, 3821 863UReRr eRftchdifvEn RYrtions,

wth two | ves,.325. and respectively, so that the rea |on ent can
be suppl {aeﬁul SnireGHien- eaiﬁ?ébn f‘@éﬁtoqmt TORMPS hPrAnCIy rfa%EI osi ng
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t ake-out device 335 conprising a heat exchanging pipe is disposed in each
reaction space room 332 so that water is circulated in the device 335

t hr ough [#O08&ler circul ating system 337. Water is supplied, at a

pr edet er mi ned [ Figite 331 8 ﬂﬁ@egﬂfﬁsf@%a&mrpgg&e@nm%af uPRLyiiAg System
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In figures 32 to 34, a nuclear transformation system S9 has a vertical type
of cylindrical reaction cell 350 which is disposed in a heating furnace 351
as s heating device which has a hydrogen burner 352 as a heated-air
generating device which produces heated-air (hot air) for heating the
reaction cell 350 at a tenperature of 300 to 500C. The reaction cell 350
has a cylindrical casing 353 which is provided with a heated-air path 354
at the center of the casing 353. The casing 353 is divided, by a dividing
pl at e 35%ylihdied 3&erTlaa thehoiry fpmizice 380 hasfhydaogaabiiraer S8 errdom 358

d ti . ' i ng. 7 L1V &lov.
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suppl yi ndopdpehaaginghokb-dis. ext ended from a water supplying cylinder 369
into which water is supplied froma water tank 371. Each hydrogen

collectin ipe 366 is connected with a horizontal hydrogen collecting

cyl i nder [8@83£0 that its distal end is positioned in water poured therein,
and the cylinden Fglré 36;enneeied wahBfarnthtodisygteevscehadda falcthgparating

hel i um 3 f rom hyd . [0082] . . Fi 35 .
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t r ansf or fied itom sydtirnen34 foradrisingadiirbme geheB80rwhi ch is provided with a
cylindrical casing 391 around which a high frequency inducing coil 392 is
wound, and the coil 392 is controlled by a controller 393 so that an
el ectricl@UB4knt with a frequency above 20 GHz flows in the coil 392

thereby to heaf,tihgs FEAGIAR MEGH O3 re écbhl MRImaner @actidiecduiwitayi ce 393
like a water circul ating pipe is_.disposed in thg casi 33%/391. The. coil 392
r

has a fuNEEBASt P PBYGH a2pdatihercipen S¥stea FaaHS aRpted der £ nucl ear
t ransf or meiiteen edjecthgndyvicst edvxef =a ndghon esjpetiagudevite owilt heow hes mal
energy take-aut .device is fed to a turbine 394 for driving a turbine

gener at oF.XijB@g] In this reaction, neutrons are ejected fromthe
reaction cell when water is supplied, and therefore, the system Sri can be
adapt ed f@(lr)gg neutron ejecting device. Next, a neutron ejecting device wll
now be e>Lp al ned. .[008\%{? In Figure 37, a_neutron generating_ nachine
M has a main bbdyFigooe wi,.ch neaitpep\gegsgaiingnmachine iMdras gomadp) body i cal

r eaCt i 28 g@@ gztﬁeﬁ i@ﬁ?o@?eﬁ:&ﬁ%a%r%%@lége fcgﬁnﬂr%?ceﬂfreﬁtﬁ_ﬁ@%wl&ﬁ(ﬁﬁgt ion
agen an po ar, 0 : e reaction is
heat ed, By2de B?Q\egégéﬁénﬁﬁ]&é’ra&%BQto g#@ p Gt AU %%‘%Ptt%gé ; and

t he di st alweated mdt @04alrercpopanbdatgahosEde readtien watletO pit hddked, Byrd her, a
hydr ogen i 407 i en r.dl e f aee. of e

react | on PRl RE Pea FSC R Btal G SERORNDEORE BB SHARE R crld

absor bi ngf ravetenlpipade epposatt tgdhecwapeupdt stO4tontuether @ hydnegemar ound
the reaction cell 401. The reaction cell has, at its side surface, a
rectangul ar gui de body 409 extending in a lateral direction fromthe
openi ng portions 408a of the heater 46% and the shi el di ng body 408 so that
neutron ray is directed to a detected article. Since the neutron ray can
pass through the wall of the reaction cell 401, it is not necessary to form
an opening on the wall of the reaction cell 401. [0086] In Figure
37, the water pipe 406 is connected with, through an Pl PctrnnP gnetir



Hydrogen gas (H2) can be produced together with the generation of neutrons
to be discharged into the atnosphere. The gui de body 409 for directing
neutrons to a desired direction is preferably nade of zirconium (Zr) which
hardly absorbs neutrons. [0088] Next, two nuclear transformation systens
S12 and 813 will now be explained. [0089] As mentioned above, from
the point of view that a nuclear transfornmation at a | ow tenperature needs
exi stences of mnute particles on the order of nanoneter, heavy el ectrons
and el enpiyies 4B§v1sngxt&nkieddapmartigf fitoch etdue ﬁppeﬁfstmrrfmid Oflthé heeaydbam S12 as

h i l,ect rod
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reaction is apt to occur netal nano-particles are preferably fastened

to the conductor 501 by nickel oxide (NNO. [0090] In Figure 40, a
seal ed cgg) 510 fromwhi ch oxygen is discharged is heat ed, by a heater

511, at a te ture ? SOOC and a gano partlcle hol ding plate 512 is
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with the amount and timing for water feeding.

[0087]

Hydrogen gas (Hz2) can be produced together with the generation of
neutrons to be discharged into the atmosphere. The guide body 409
for directing neutrons to a desired direction is preferably made of
zirconium (Zr) which hardly absorbs neutrons.

[0088]
Next, two nuclear transformation systems Si12 and Si3 will now be
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5. An apparatus for nuclear transformation conprising: a hollow reaction
cell made of netal material; a heating device for heating the reaction
cell; and an air-elimnating device for elimnating air from an
inside of the reaction cell, wherein water is supplied into the reaction
cell. 6. An apparatus for nuclear transformation according to claimb§5,
wherein a netal elenent supplying body is accommbdated in the reaction
cell. 7. An apparatus for nuclear transformation conprising: a hollow
reacti onegpldinedde of metal material; a heating device for heating the
reaction cell; an air-elimnation device for elimnating air froman inside
of the reaction cell; and a reaction agent which is accommodated in
t he reac{0@89tell and includes at |east alkaline netal and oxygen. 8. An

apparat us fOr AWCkeanibhaAshapya! pSnASRET Shiig 4t Slct) Mifar WhERlgavater s
supplied into e reaction cell. . An apparatus for nuclear ]
t r ansf or FARYRrACEMITHRAE oW EmpeiEUse mecdntraisliencss pd aniraxterrargisies s

di sposed g thBeoF&&CIdfORamBhhets?, Hialvyt BRIIEInENAid@Yeleaiele hakiip aut
t hrough t he heat excq%nger. 1 . An.apparatus,  for_nucl ear transf.ormation
S8T e Q&b‘ﬂgi

conpri si AGRAGNERAP det sl SHSEodaIRs Shethiut 8Wfgen: a
pair of G@goaadhelpgovidedein wich argaidicfpgseskddneldeersial 8d1, 501 are

disposed in a sealed casing 500 without oxygen therein, and each
electrode 501 has a nano-particle layer 502, at its inner surface, which is
formed in a manner that metal particles on the order of nanometer are
stuck on a conductor plate 501 e.g., by means of vapor deposition.
Electricity is supplied from a power source 503, to the opposed electrodes
so as to be charged between them thereby to generate a nuclear reaction
in a manner that the length between nuclei of elements in each
nano-particle is narrowed by the function of nano-particles and heavy
electrons. Especially, if nuclear-reaction gases such as deuterium (D2),
helium 3 (3He) and tritium (3T) are supplied, D-D reaction, D-H reaction
or D-T reaction is apt to occur. The metal nano-particles are preferably
fastened to the conductor 501 by nickel oxide (NiO).

[0090]

In Figure 40, a sealed casing 510 from which oxygen is discharged
is heated, by a heater 511, at a temperature above 500°C, and a
nano-particle holding plate 512 is disposed in the sealed casing 510.
The plate 512 is a good conductor of heat and has a metal nano-particle
layer 513 thereon. Gas such as deuterium (D2), herium 3 (3He) or
tritium (3T) which is apt to cause a nuclear reaction is preferably supplied
into the sealed casing 510. In the system Si3, since the sealed casing
511 is heated at a temperature above 500°C, steam can be used as a
reaction gas. However, in the system Si2, since the sealed casing 500 is
not heated, steam cannot be used as a reaction gas because the steam is
changed into water at a low temperature.
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casing and have netal particles on the order of nanoneter; and a power
source for applying electric current onto the el ectrodes; wherein a
reaction gas such as steam deuterium tritiumor helium3 is supplied
bet ween the opposed el ectrodes. 11. An apparatus for nuclear transformation
conprising: a sealed casing for producing an atnosphere w t hout oxygen;
a particle holding body as a heat conductor which is disposed in the seal ed
casing and holds netal particles on the order of nanoneter, and a
heating device for heating the gaiAliM$e hol di ng body and the seal ed casi ng,
wherein a reaction gas such as steam deuterium tritiumor helium3 is
supplied into the seal ed casing.

1. A method of nuclear transformation, wherein metal material is

disposed in an atmosphere from which Oxygen is eliminated, the metal
material is heated, and water is supplied into the atmosphere thereby to
produce a nuclear transformation.

2. A method of nuclear transformation, wherein metal material is
disposed in an atmosphere without oxygen, reaction agent including at
least alkaline metal and oxygen is disposed, and the metal material and
the reaction agent are so heated that fine particles are dispersed in the
atmosphere from a surface of the reaction agent thereby to generate a

material.

3. A method of nuclear transformation according to claim 2, wherein
water is supplied into the atmosphere without oxygen.

4. A method of nuclear transformation according to claim 1 or 2,
wherein the atmosphere is heated at a temperature of above 490°C.

S. An apparatus for nuclear transformation comprising:

a hollow reaction cell made of metal material;

a heating device for heating the reaction cell; and

an air-eliminating device for eliminating air from an inside of the
reaction cell,

wherein water is supplied into the reaction cell.

6. An apparatus for nuclear transformation according to claim 5,
wherein a metal element supplying body is accommodated in the reaction
cell.

7. An apparatus for nuclear transformation comprising:

a hollow reaction cell made of metal material,;
a heating device for heating the reaction cell;
an air-elimination device for eliminating air from an inside of the
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reaction cell; and
a reaction agent which is accommodated in the reaction cell and
includes at least alkaline metal and oxygen.

8. An apparatus for nuclear transformation according to claim 7,
wherein water is supplied into the reaction cell.

0. An apparatus for nuclear transformation according to claim 5 or 7,
wherein a heat exchanger is disposed in the reaction cell so that thermal
energy can be taken out through the heat exchanger.

10. An apparatus for nuclear transformation comprising:

a sealed casing for producing an atmosphere without oxygen;

a pair of opposed electrodes which are disposed in the sealed
casing and have metal particles on the order of nanometer; and

a power source for applying electric current onto the electrodes;

wherein a reaction gas such as steam, deuterium, tritium or
helium 3 is supplied between the opposed electrodes.

11. An apparatus for nuclear transformation comprising:

a sealed casing for producing an atmosphere without oxygen;

a particle holding body as a heat conductor which is disposed in
the sealed casing and holds metal particles on the order of nanometer,
and

a heating device for heating the particle holding body and the
sealed casing,

wherein a reaction gas such as steam, deuterium, tritium or
helium 3 is supplied into the sealed casing.
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