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Abstract:- | would like to propose the development of a
large-scale transmutation reactor with femto-Ho..

Femto-D; transmute element was probed by
experiment, and Cold Fusion can be caused by femto-D:
because femto-D2 has the covalent electrons which orbit
is in deep electron orbit deeper than n=1 at a few femto-
meters from the nucleus. Because femto-D2 has so dense
electron between d-d, the density of electron between d-d
that it can shield the coulomb repulsive force between to
cause Cold Fusion.

Brown gas generator is also the transmutation
reactor which transmute proton in H20 to helium-3, thus
brown gas a mixed gas of hydrogen, oxygen, helium-3.

Mr. Ohmasa developed Ohmasa gas generator,
improved brown gas generator with vertical vibration of
the lateral metal plate to generate brown gas, which he
named OHMASA gas. Ohmasa gas has higher
concentration of helium-3 than conventional brown gas
by the vibration.

He also experimentally proved that brown gas
generator can transmute tritium and other radioactive
element to saver element, and we should note that he
produced Ag, Pt, Au from Cu, Cs, Mg, which is a
modern alchemy experimentally.

I discovered the rout between such elements by
transmutation route analysis based on my femto-H2
transmutation mechanism.

Femto-H2 add two protons to the isotope which
mass number and atomic increases by 2. In case that that
isotope is unstable, it decays to the previous element by
electron capture, and in case that that isotope is unstable
it decays to the original element with mass increase by 2.

If these steps are repeated, the transmutation route
is on the isotopes on smaller mass number side.
Therefore, the number of routes is limited.

Based on the transmutation route analysis, | would
like to propose the conceptualized transmutation reactor
to mass-produce precious elements. Transmutation
reactor needs to have the mechanism to improve the
element collection to improved transmutation rate. The
Conceptualized Transmutation Reactor have the H20
vibration laterally to the lateral metal plate by ultrasonic
transducers, and it has a rapid circulation from
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transmutation chamber to metal collection chamber,
which has the metal plate which voltages are applied
negative and ground for the metal precipitates on the
negative metal plates. This metal plates collect all of the
precious metals. Conceptualized transmutation Reactor
has the mechanism to collect Cd and Hg gas in the
separate chamber to collect Ag and Au which are the
decay product of Cd and Hg respectively.

Keywords:- Brown’s Gas, HHO, Transmutation, Cold
Fusion, Femto-H,, Femto-D,, Alchemy

I INTRODUCTION

| discovered though the logical thinking that brown gas
generator transmute proton in H;O to generate helium-3,
which reminded me of the patents published by Mr. Ohmasa.

In his patent, he experimentally proved that his brown
gas generator can lower the tritium concentration in tritium
contaminated water from Fukushima nuclear power plant,
and it can produce Ag, Pt, Au from Cu and Cs, and Ni from
Ca.

We have problems regarding the depletion of rare
elements as follows.

Now helium-4 is becoming depleted, which is having a
significant impact on various fields such as manufacturing
equipment used in the semiconductor industry and medical
applications. The helium shortage has also begun to affect
medical care. Some medical center stopped using its MRI
for the brain testing due to lack of helium.

Helium-3 is used to cool down the quantum computer
by 3He/*He dilution refrigerator, however helium-3 is also
becoming depleted because it is the decay product from
tritium, which was produced in the past as fuel for hydrogen
bombs, and is obtained by decaying stored tritium into
helium-3 (half-life 10 years). For now, no hydrogen bomb is
created, and the storage of tritium is running out.

Helium-3 will be used for the fuel for plasma fusion,
and US has a plan to build the moon base to generate
helium-3 from the sand on the moon and transport helium-3
to the ground to use as an energy source.

Price of the platinum group, has increased. In
particular, prices of palladium and rhodium, which account
for more than 80% of the demand and are used in exhaust

www.ijisrt.com 937


http://www.ijisrt.com/

Volume 8, Issue 10, October — 2023

gas purification catalysts for automobiles (mainly gasoline-
powered vehicles), have increased significantly in recent
years.

Current industry needs these rare elements, and it is
certain that these rare elements will be in short supply in the
future. Therefore, it is now important to start the
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development of a transmutation reactor to mass-produce
these rare elements.

1. BACKGROUND

A. Cold Fusion Mechanism by Femto-D2[1],[2],[3]
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Fig 1 Expandable T Site on the Metal Surface with Nano-Roughness.
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Fig 2 Mechanism of Femto-D, Creation

On the metal surface on the sidewall of grain-boundary,
expandable T site exists, which can be expanded by
occupying a negative deuterium which size is by far larger
than T site because vertex atom in that site has no bond to
the atom in the adjacent lattice, thus atom can move by a
negative deuterium occupation; Thus, | named that site,
expandable T site. The negative deuterium attracts a
negative deuterium to be D,, which is compressed by
expandable T site, to be femto-D,, which can cause Cold
Fusion by coulomb repulsive force shielding between
covalent electron in deep orbit, as is shown in Fig.2 (5).
Because femto-D, acts as neutral particles by electron in
deep orbit, it fuses with another nucleus.

The mechanism of femto-H; creation is the same as

femto-D; creation; femto-H; can be created with H loading
into metal with FCC lattice structure with positive voltage in

1JISRT230CT1086

a strong alkaline aqueous solution. Positive voltage is
needed because proton(H*) exists at grain boundary at
positive voltage and because negative voltage induces the
free electron which shield coulomb attractive force between
protons.

B. Transmutation with Femto-D, [4]
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Fig 3 Transmutation Experiment with Femto-D- by Iwamura
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Transmutation experiment used femto-D, with D gas
loading into Pd. This is innovative experiment of
transmutation based on Cold Fusion.

This experiment’s result shows that increase of atomic
number is 4 by one femto-D; fusion with the target nucleus,
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thus, d=2, which means that d is constituted by two protons
and one internal electron, which is contradictory to the
current nucleus model.

C. Correct Nucleus Model and Neutron Model Proved by
Transmutation Experiment [5]
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Fig 4 Correct Nucleus Model and Neutron Model

Although d is believed to be a pair of proton and
neutron based on current nucleus model, d is proved to be
constituted by two protons and one internal electron by
transmutation experiment explained above. As is shown in
Fig.4(1), The nucleus is constituted only by protons and
internal electrons, and no neutron exists; neutron is a pair of
proton and electron in deep orbit as is shown in Fin.4(2).

This is the nucleus model before introduction of neutron as a
fundamental particle.

In order to prove author’s Cold Fusion mechanism
based on femto-D,, transmutation experiment with femto-H,
is straightforward without any doubt that proton is proton.

D. Brown Gas Generator[3]
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Fig 5 Conceptualized Brown Gas Generator [3]
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Conventional brown gas generator in Fig.5 (1) is just
electrolyzer, and it may have unintentional vibration of the
reactor and may have unintentional H,O flow which
happened to generate femto-H, and produce brown gas. Real
brown gas generator should be based on femto-H;
transmutation mechanism shown in Fig.5 (2), which has the
controlled vibration laterally and H2O flow from down side
to upside. Transmutation of H20O is as follows.

o p+2p(femto-H,) =3Li=%He (electron capture)
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o 5,0+2p(femto-H;)  =8oNe=>18;F=>180  (electron
capture)

Currently most researchers and companies believe that
brown gas is HHO that has a special form of Hydrogen and
oxygen, it is because the mass-spectra has a peak at mass 18,
which is actually oxygen-18, but everyone thought that it is
HHO which mass is 18.

1. TRANSMUTATION RULES

42218c=42

40,,Ca+2p=42,,Ti[Half-life=199(6)ms]
soCa(electron capture)

42, ,Ti=>42,,Sc(electron capture)

T i
nmnmnmnﬂumn

1
48Ca 0.19% 43X10 43Tids
Yy Sec

199 15.973 >ux1
syn syn Sd 48Ti SO0Cr 435% ' SOTi
509(5) nm
41ca ~3a o sym 500 4V syn 3304 49T S1Cr sy Coal sV
42Ca 880 tant 44mSc  syn 58.61h MSeh um syn 63y 445c S50V o.zsx"”‘"’ SOTi,S0 gaor 33789 giamie
%% e 4Ca y Cr %
99.75 9.501
43Ca 0.14% Stable 45Sc 100% Stable 46Ti 2.00% Stable siv. 75 stable sscr 371 stamle
44Ca 2.09% Stable 465c syn 83.79d 46Ti 47T 7.30% Stable sscr 235 stamle
45Ca syn 1627d 4SSc 4TSe syn CT4OC 4TTi 4TI 73.80% Stable
46Ca 0.00% ’::?’;‘ 46Ti 485¢ syn 43.67h 4STi 49T 5.50% Stable
47Ca  syn 45364 47Se 50Ti  5.40% Stable

Fig 6 Transmutation Rule with Femto-H,

I would like to explain the transmutation rule and
transmutation route.

Femto-H, created at positive metal electrode at the
grain boundary of Pd with FCC lattice structure, or stainless
steel with FCC lattice structure. Because femto-H. act as
neutral particles to fuse with another nucleus to transmute
the isotope. Strictly speaking it can just increase the mass
number in the same element, which is not the transmutation
strictly speaking.

As is shown in Fig.6, femto-H, add two protons to the
isotope of “%4Ca, femto-H, fusion is

40,0Ca+2p=*%5,Ti,

Which half-life is 199msec, and | hypothesized that
isotopes not listed in Wikipedia have extremely short half-
lives compared to the rate of transmutation speed. Probable
half-life longer than a few days is in the Wikipedia table.

And electron capture stabilizes the nucleus;
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42,,Ti=>*,;Sc, which has shorter half-life,
And again, electron capture,

42,1Sc=>%,0Ca, which is the same element with mass
increase by 2.

This procedure repeated, the transmutation rout is on
the isotope with smallest mass number, as is shown in Fig.6,
4323V and 5024CI’.

In terms of results, author thinks that the shorter half -
life is defined correctly in Wikipedia’s table is a valid
hypothesis because it explained transmutation route of
Ohmasa’s experiments, however to be more precise, we
should calculate the transmutation speed and consider
isotopes with longer half-lives. | would like to leave this as a
future topic.

Ohmasa added DO or used tritium contaminated water
to improve transmutation rate. The larger size of d and
tritium nucleus than proton can cause larger fusion rate. It
can improve the transmutation rate per reaction.
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And larger number of protons improve the
transmutation rate per elements.

These methods make transmutation so complicated and
it can have the diverse generated isotopes, but it will work to
have shorter speed of metal production. Ohmasa insists that
transmutation with tritium contaminated water nuclear
enable the efficient metal production and transmutation
simultaneously because tritium enable faster transmutation.

Author thinks that it is possible but not indispensable
because it is not so convenient to produce the desired
isotopes.

What we can generate is so limited for mass-
production, usually isotope with smaller mass number tends
to be non-stable isotope though it has very long half-life for
the actual use. Because stable Ag and Au has odd mass
number, the starting isotopes must have odd mass number,
which elements are so limited. Among the candidate, Cu
seems to be the best, and other options are discussed in VIII.

Iv. TRANSMUTATION FROM CA

The relevant experiments in the embodiments By
Ohmasa are described in the patents below and I will show
the transmutation route to the desired elements in these
embodiments based on my femto-H, transmutation
mechanism.
P2015-55527A; patent application [6]
P2022-23989A,; patent application [7]
A. Embodiment-6(p2015-55527A)

Table 1 Transmutation from »Ca

P2015-55527A | Concentration | Concentration
Embodiment-6 before after

date 2013.08.13 2013.09.02
Process time 20days
2Ca 2800mg/L 1800mg/L
Fe <10pug/L 770pug/L
2,700 1pg/L 270pg/L
2gNi 12ug/L 14000pg/L
200U 3uglL 370ug/L

e A 0.5% aqueous solution of CaClI2.
e Brown gas generator (the same reactor as embodiment-
5)

The increase in iron and nickel concentrations is
remarkable.
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B. Embodiment-7(p2015-55527A)

Table 2 Production Experiment with Actual Ca Made of
Chicken Eggs.

P2015-55527A | Concentration Concentration
Embodiment-7 before after

date 2013.08.13 2013.09.05
Process time 20days
20Ca 3200mg/L 2500mg/L
27Co <1upg/L 180pg/L
2gNi <1pg/L 11000ug/L

In Embodiment-6, "calcium" can be transmuted to the
valuable "nickel" and "cobalt".

Therefore, chicken egg shells, which amount of waste
per day is several tens of tons and the disposal costs are
huge and have become a problem, were crushed into
particles with a particle size of several um to several tens of
pum using a crusher, and then added to pure water to form a
slurry with a concentration of 10 to 30%, and were
transmuted in the same manner as in Embodiment-6.

C. Embodiment-1(p2022-239989A)

Table 3 Transmutation of Ca
I
Concentration before 1400  <0,001 0.116 0,001 0013 0.012
concentrationater 1050 12 0.5 7 9 1
Concentrationafter 1~ 890 23 2 14 26 3

» Experimental Condition

A 0.5% aqueous solution of CaCl..

Added A 0.5% D>O(5g/L).

The high frequency stirrer vibrated at 170 Hz for 3 hours.
Comparison between metal plate and Palladium plated
metal plate (*1).

It is clear that palladium increases the transmutation
efficiency, by about 2 to 3 times, although it varies
depending on the element. Ohmasa insists that this is caused
by the catalytic effect of palladium, which author does not
agree.

Author thinks that palladium with FCC lattice structure,
can generate femto-H, effectively because Pd can have Cold
Fusion, and metal plate can be stainless steel with FCC grain
boundary and it can create femto-H,. Because transmutation
with femto-H,, increase rate of mass is 2 per one
transmutation, and the atomic number increase rate of
atomic number is 2 or less. By femto-D,, increase rate of
mass is 4 per one transmutation, and the increase rate of
atomic number is 4 or less. Adding DO creates femto-D;
and femto-HD in H.O, which has the faster transmutation
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rate in terms of increase in atomic number, so the total
number of the generated new element increases, and this
misled them.

Although author’s route analysis shows that no route
from “5Ca (0.14%) to ®,Cu, author thinks that this is
caused by transmutation from 53,,Cr (9.5%) due to the larger
Natural abondance, and Fe, Cu from Cr are also originated
from stainless steel (Fe, Cr). As is shown in Embodiment-
4(p2022-239989A), which starting element is Cs, however,
these elements were found. Author thinks that Ohmsa gas
generator and other brown gas generator has developed
before understanding the mechanism of Cold Fusion, they
just used stainless steel to be stable in strong alkaline
aqueous solution.
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D. Transmutation Route from Ca
This is the route trace from the starting isotopes based
on my femto-H, transmutation mechanism.

Red marked isotopes are on the route, and note that
they are on the isotopes with smaller mass number. This is
the limitation to generate the isotope with larger mass
number with femto-H,. Ohmasa used DO or tritium
contaminated water to increase the transmutation variety and
to increase the transmutation rate, but I just focused on
femto-H, transmutation because it is easy to trance the route.

Note that Cu and Cs are not the route, thus generation
of Cu is not from Ca. The larger concentration of Ni is
caused by the multiple isotopes on the route of
transmutation in Ni.

Table 4 Transmutation Route from Ca

.
_m 2211 “m
1SOT ISOT 1S0T
OPE OPE OPE

40Ca 96.94% “gii' 40Ar 44mSc syn 58.61h 5o 4ami  eyn 63y 4dse 15.973 4ami 4.35% > 8% gory
y 4Ca 5d oy

41Ca  trace ";’?;"' 41K 45Sc 100% Stable 46Ti 8.00% Stable 49V syn 330d 49Ti 51Cr syn 27"7:2 51V

1

42Ca 0.65% Stable 46Sc  syn B83.79d 46Ti 47Ti 7.30% Stable 50V o.zs%“’,";° SOTLE0 s2cr 83789 stable

43Ca 0.14% Stable a7se  syn 3792 471 4sTi 73.80% Stable s1v %75 stable sacr 2307 stable

44Ca 2.09% Stable 48Sc syn 43.67h 48Ti 49Ti 5.50% Stable sacr 2355 stable

45Ca  syn 162.7d 45Sc 50Ti 5.40% Stable

46Ca  0.00% ’g;?’;' 46Ti

47Ca syn 4.536d 47Sc
'
48Ca  0.19% 4.3)(10 48Ti,48

1so iso IS0 1s0
TO TO TO 'I'O TO
PE PE PE PE

52Mn syn '591 52Cr 54Fe 5.8 % ::’ 1x1 54Cr 56Co " 27 sgFe 58N “ °7 7:«102 58Fe 63Cu ”.;:5 s':b' “ . s':b'
y oy
53Mn trace ﬂ';’."‘ 53Cr 55Fe syn 2‘;’ 3 55Mn 57Co syn 2;1.1'7 57Fe 59Ni trace 7:3“ 59Co G5cy 20,35 Stabl 65zn syn 2438 gscu
SaMn syn 3123 sac, sere 9172 Stabl s8Co ayn 70:8¢ sape son; 20:22 Stabl s6za 270 Stabl
55Mn 100% sum 57Fe 2.2 % StaP! seco 90 s‘:"' otay 14 Besbl 67zn 4.1 % Stab!
sere 028 St:bl S s:'zr coni 2n; 3634 Stabl sozn 18 sc:u
soFe syn 350 seco 63Ni  syn ‘°:"' 63Cu 70zn 0.6 % S2b!
60Fe syn 66’;1 60Co ean; 0-926 Stabl 72zn syn %% 726a

150 1s0 1so 1so 1s0 ISO

TO JO TO TO TO

PE PE PE PE PE P
T8Kr

69Ga 50,11 Stabl €8Ge syn 2'0°% 68Ga 73As syn %%> 73Go 7250 syn 8.4d 72as 798 50,09 Stab e
.as se-u 21.23 su.m 17.78 74Ge. 0.87 Stabl 49.31 sn.u 35 04
71Ga % . 70Ge % - 74As syn d 7 48.' 74Se % = 81Br % = 79Kr syn h 79Br
11.26 100 Stabl 119.7 2.25 Stabl
71Ge syn d 71Ga 75As % - 75Se syn 79 4 75As 80Kr % ®
2.29
72Ge 27:86 Stabl TeBe 2% Blabl 81Kr trace - 105 81Br
% e % e v
7.73 Stabl 7.63 Stabl 11.60 Stabl
736e 7> S'2 77Se - szkr 17,50 Sta
35.94 Stabl 23.78 Stabl 11.50 Stabl
7400 ¥ 00 92 78BS P C N s3kr 1150 Sta
744 1-78x 3.27x Stabl
76Ge '% 1021 76Se 79Se trace 1;)8 79Br 84Kr 57%
5 y
49.61 Stabl 10.75
80Se % & 85Kr syn 8y 85Rb
1.08x
82se 273 1020 82Kr geKy 17:30 Stabl
%o v % e
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1SO 1sO iSO 1SO I1so
T0 T0 TO T0 TO T0
PE PE PE PE PE PE

83rb syn %52 a3kr sazsr el 87y syn 3% s7sr sszr syn 5% ssv 91Nb syn 6‘3’;1 91zr 92mo0 '454 7 ;;?’; 922r
84Rb syn 3?’" Soan 83Sr syn “':5 83Rb 88Y syn '9%C gesr g9z syn 7:" oy 91PN syn 89:56 91Nb 93Mo syn "3°° 93Nb
asRy, 7217 Stabl gas, 0-56 Stabl a0y 100 Brabt 902, 51:45 Stabl 92Nb syn 347X g2z, gapo 9:25 Stabl
% e % e e % e 10’y % e
86Rb syn 1555 ges, 85sr syn °484 gopp 90Y syn 297 gozr @izy 11:22 Stabi 92mN 1015 o0 oo 15.92 Stabl
d d d % e b d % e
4.88
87Rb 27-84,40% g7sr sesr ;26 Stabl 91Y syn °%5 g4zy g2z, 17:15 Stabl 93Nb 100% St2b! 96Mo 16-68 Stabl
% y % e d % e e % e
7.00 Stabl 1.53x 93mN 16.13 9.55 Stabl
B87Sr % & 93Zr trace 10. v 93Nb b syn 93Nb 97Mo % Z
- - >
Bas, Y750 St 94z, 1738 1 1x; 94Mo 94Nb syn ";:.3;‘ 94Mo 98Mo 2413 03."; 98Ru
50.52 89Rb, 2.80 2.0x1 34.99 65.94 99mT
89Sr syn d 89Y 96Zr % 0%y 96Mo 95Nb syn 1d 95Mo 99Mo syn h g
28.90 95mN 3.61 1oom 9.63 7.8x1 100R
90Sr trace v 0Y b syn d 95Nb % 0%y u
asTe | 4Ru | 4Rh | | oAg |
TO YO TO TO TD
PE PE PE
SSmT 95Mo 5.52 Stabl 16.1 100P 3.63 100R 105A 41.2 105P 106C 1.25 106P
c 1d osTe YoM o0 S 99Rh syn SURL d h g d d d % °" d
96Tc syn 4.3d 96Mo 97Ru syn 2.9d 87Tc pO'N syn 3.3y 10TR 102F ;;°2 S 1:"" syn :"‘ 0% 1°7Ceyn es5h '°7“
2.6x1 1.88 Stabl 101m 4.34 101R 103P 16.99 103R 107A 51.83 Stabl 108C 0.89 > 6.7 108"
97Te asyn ¢ v 97Mo 98Ru = Rh syn 4 = d syn .0 P 8% e d o x10"7
97mT 12.70 Stabl 102R 102R 4104P 11.14 Stabl 108m 108pP 109C 462.6 109A
3 syn 91d 97Tc 99Ru ," = h syn 207‘“"10251 % ¥ [ Ag syn ‘18yd,1oad syn d . a
Pd
4.2!1 100R 12.60 Stabl 102m 102R 105P 22.33 Stabl 109A 48.16 Stabl 110C 12.49 Stabl
98Tc syn 0° 98Ru o % - Rh syn 2.9y & d = g 2% d % .
2414
101R 17.00 Stabl 103R Stabl 106P 27.33 Stabl 111A 7.45 111C 111C 12.80 Stabl
99Tc trace ;10’ 99Ru o% = h 100% _ d b g syn 4 d i =
299mT 6.01 99T, 102R 31.60 Stabl 105R 35.36 105P 107P ® 6.5x1 107A 112C 24.13 Stabl
c syn  p € u % e h wn d d race gty g d % e
7.7
103R 39.26 103R 108P 26.46 Stabl 113C 12.22
u syn 4 h a % o d % ;‘"’" 113In
113In
104R 18.70 Stabl 110P 11.72 Stabl 113m 14.1
" % e d % e cd o g
>9.3
106R 373.5 106R 114c 28.73 1145
u Y 94 h d % ;1 0
31%C¢ syn 52415
116C 7.49 z',’,,,. 1168

1SO 1so 1Sso SO
TO TO TO TO
PE PE PE PE

>
4.30 Stabl 1128 0.97 Stabl 121S 57.36 Stabl 1207 0.09 1208 123T 124X 0.10 1.8!1 1247
113In % = = % . b - o 26?‘,;1 = 1231 syn 13 h = R % 0%y 2
4.41
95.70 1158 114S 0.66 Stabl 123S 42.64 Stabl 1217 16.78 1218 100 Stabl 125X 16.9
115In %% 103:‘ | % ~ = b % T - syn d b 1271 o & > syn h 1251
115S 0.34 Stabl 1258 - 2.758 125T 1227 2.55 Stabl 1291 trace 15.7x 129X 126X 0.09 Stabl
n e b yn o 2y e e % e ©C 10°y e e e
>
116S 14.54 Stabl 123T 0.89 123s 8.020 131X 127X 36.34
n % e o | 8 “,3"; b 13 myn gy o | e Ba 1271
117S 7.68 Stabl 124T 4.74 Stabl 128X 1.91 Stabl
n % e e % e e % e
118S 24.22 Stabl 125T 7.07 Stabl 129X 26.40 Stabl
n % e o % o o e
119S 8.59 Stabl 126T 18.84 Stabl 130X 4.07 Stabl
n Y% e e % e e % e
120S 32.58 Stabl 1277 9.35 1271 131X 21.20 Stabl
n e ° L4 h e e
122S 4.63 Stabl 128T 31.74 2.2x1 128X 132X 26.90 Stabl
n e e % 0™y e ° e
1248 5.79 >1x1 124T 1297 - 69.6 1291 133X 5.247 133C
n % 07y e e Y™ min e d s
126S thace 2.3x1 126S 130T 34.08 7.9%x1 130X 134X 10.40 >1.1x 134B
n 0°y b e % 0y e e % 10y a
135X 9.14 135C
e 2 h s
136X 8.86 2.11x 136B
e % 10°y a
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IS0 IS0
TO TO TO
PE PE

1336100 % 528! 1308 0.11% 27)x1 130K 13708 syn Q00 1378 134C oy 3.46 d134La 141Pr 100% 320! i B
02 y e y a o e
134X 1388 142N
134Cs syn 2084 ¢ 434 132B g 100, >3x10 132x 138La0.09% :93% 2138 13“ 0.19% 3.sx1 1388 vy s | 1912 gae 143N 12.20 St
8y a 20y 10"y a h d % e
Ba Ce o't y Ce
2.3x1 1358 133B 10.51 99.91 Stabl 138¢ 1388 13.57 143N 144N 23.80 2.29x 140C
135Cs trace oy a0 'ae syn 1% 133cs130La 90 52 o 0as%t. 5x; S vam g |10 B O e
30.17 1378 1348 Stabl 139¢ 137.6 tasw >6x10 141¢
137Cs trace *17 1578 13 2,49, 512 2 o7 130La 8.30% 50" 14
1258 stab 140C 88.45 Stabl 146N 17.20 Stabl
6.59%
El % e d % e
1368 _ ;. Stabl e 3250 L 14BN 4 700, 3510 184
a e e 1d d By
>
137B 11.23 Stabl 142C 1141 _ >, 142N 150N 6.7x1 1508
a % e e % 5’:1: d d 5.80% 0y m
1383 71.70 stal 144¢ 284.8
MC syn 203 1aapr

mmmmm

150 IS0 IS0
0 - TO TO
Life PE PE

145Pm syn 7.7y 145Nd 144Sm 3.07% Stable 150Eu syn 36.9y 150Sm 152Gd 0.20 % '6‘3?’;1 1485m 157Th syn 71y 157Gd 154Dy syn ’2’;‘“
146Pm syn 553y jaone 148Nd, 4o syn 1‘°°.3;‘1 142Nd 151Eu 41.0%“:,.'14"'-: 154Gd 2.18 % Stable 158Th syn 180y 115’:%‘;; 156Dy 0.08 % >1X1%" 45264
147Pm trace 26234 4475m 1a7sm 1499 1.06X1 4 ang 152E0 syn 135161325m yoqqy 1480 giabie 159Th 100 % Stable 158Dy 0.10 % Stable
y % o'y y ,4526Gd %
15
1485m “’f‘ Tx10% 4 4aNd 153Eu 52.2 % Stable 15664 ”,;:7 Stable 160Dy 2.34 % Stable
1
14osm 1382 220107 Loy 15764 55 stapie 1610y 2% stanie
% Sy % %
150Sm 7.38% Stable 15864 “,;‘“ Stable 18620y z’;f’ Stable
>
152sm 2875 siapie 16064 2186 4 3440 160Dy 1630y 2490 spapte
% % 1 %
154sm 2278 ’:"’;1 1546d 1640y %1% stanle

Mo | GEr | oTm | o¥b | glu | Hf |

o] 1SO IS0
TO T0 T0
PE PE PE

163Ho syn ‘57° 163Dy 160Er syn 2‘“ 160Ho "’77 syn 9.25d 167Er 166Yb syn 56.7 h "::T 173Lu syn 1.37 y 173Yb 172Hf syn 1.87 y 172Lu
zo mi >1.4x 1580Y 46a7 >1.3x 164Er, 2x10'®
164Ho syn 164Dy 162€r 0.14% ;4 162D syn 93.1 d 168BEr 168Yb 0.13% i3 '474Lu syn 3.31y 174Yb 174HT 0.16% 170vb
y ¥y m 10™ y 168Er y
165H0 100 % Stable 164r 521 stable 199T 100 % stable 160Yb syn 3202 169T 475, 9741 stabie 176HT 5.21% Stable
166Ho syn “';"‘ 166Er 165Er syn 1°;?‘ 16500 9T oyn 1286 470vn 170ve *2¢ stable 1760 250 3;,!.‘; 176Hf 177HT ""“ Stable
167Ho syn 3.1h 167Er 166Er 'y Stable T syn 1.92y 171vb 17176 "%42% stable 17801 2730 stable
22.86 21.83 178m
167Er 225° Stable 172vb 2132 stable Tar syn 31y 178Ht
26,97 1613 13.63
1686r 2557 Stable 17376 "6;1% stabie 179H1 "33 stable
169Er syn 9.44d “l‘n“ 174vb “f’ Stable 180Hf ”,':" Stable
166Dy ]
170er 1491 23:2x ooy 175vb syn 185 47514 18201 syn X% 1827a
% 107y 17 d v
7.516 1717 12.76 >1.6x 172Er,
171Er syn h = 176Yb % 10"y 176Hf
172Er syn 49.3h 13““ 177Yb syn 1":‘" 177Lu
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sTa | | zRe 7605 15 DO |
ISO
PE PE PE

1777a syn °53% 17701 180w 0.12% 'of’."‘ drehg TSN S0 S 1849 0.02% 1 " 180w 1881r syn 1.73d "%%° 190pt ©-914 & 5"’ LR
183Ta
178Ta syn 2.36 h178HT 181W syn '2;"? 181Ta 187R 62550 ‘:'g.";x .1010 1850 syn 93.6d %R 1goir syn 13.24 '8 q192p OTF2 ’“";" 1500
179Ta syn 1.82 y 179Hf 182W 2‘5%” :;,Z’; 178H1 1°°° 1.59% 20‘3.“; 182W 190Ir syn 11.8d '°.°° 193Pt syn SO0y 193Ir
8.125 180Hf 1231 >8x10 1870 stabt 37.30 Stabi 32.96 Stabl
180Ta syn %125 100NC 183w 179H1 1.96% ARTIE S 194pt 3206 Sta
180Hf S
180m ,180W 30.84 >1.8x 1880 13.24 Stabl 73.82 1 33.83 Stabl
o 0.01% 10;5 ot 188w 2054 T00% 1s0mr snlicndiodice 1921k syn 73§ .1920 naw 3303 Bt
a
99.99 stabl 185R 1890 16.15 Stabi 192m 25.24 stabi
1817a 7 185W syn 75.14d "% it 20" syn 2a1y 192ir 196Pt 2 o
182Hf 1940
114.4 28.43 >4.1x 1900 26.26 Stabl 62.70 Stabl 7.356 >3.2x
10278 syn "3G% 102w 1sew 2 To0Y seo silfate il 193¢ 8270 Sta 198pe 7306 T3 s,.:se
183Ta syn 5.1d 183W 19’10 syn 15.4d 191ir 1“"“ syn 10.5d 193Ir

(820 COTS 9. sx1 192Pt 194Ir syn 19.3 h 194Pt
o'y
1':° syn 3011 193ir 194'"' syn 171 d 194iIr

'°:° syn 6y 194ir

i1so 1sO IS0 iso 1s0
TO TO TO TO T0
PE PE PE PE PE

186.1 20 52

195au syn "8%" 195t 19aHg syn 444y 194Au 20371 Stable 204PB 1.4 % 1.4x1 200Hg
Ty
204Pb
196Au syn 183 ::musug syn 9.9h 195Au 2047 syn 1? ,204H 205Pb syn :':13" 20571
o
197Au 100 % Stable 196Hg 0.15% :::f‘; laams 20571 7938 stable 206Pb 25" stable
198au syn 2995 198Hg197Hg syn “‘“ 197Au 207pb 221 stable
199Au syn > :’“ 199Hg 198Hg ';7 Stable 208Pb sz’.: Stable
16,87 206H

199Hg Stable 210Pb trace 22.3 V,zqm':

200Hg z::/: Stable

201Hg "%1® stanle

202Hg 2%3° stable

203Hg syn ‘:':" 20371

204Hg %27 stable

V. TRANSMUTATION FROM CU B. Embodiment-3(p2022-239989A)

A. Embodiment-2(p2022-239989A) Table 6 Transmutation from Mg

. _ P2022-23989A-
Table 5 Transmutation of 29Cu with 0.5% CuCl; embodiment-3 47Ag
P2022-23989A- (mglL)
embodiment-2 (mglL) TBAu

Concentrationbefore 0,015 4200 0,018 <0.012 <0.001 Concentration before 1760  <0.001 <0.001 <0.001

Concentration after 12 2800 16 11 8 Concentration after *1 1020 48 32 14

Concentration after 1 27 1900 3 34 26
» Experimental Condition

» Experimental Condition

e 0.5% aqueous solution of MgCl..
e Added 0.5psv tritium water (5g/L).
* A 0.5% aqueous solution of CuCl.. e The high frequency stirrer vibrated at 170 Hz for 3 hours.
e Added A 0.5% D0. e Palladium plated metal plate (*1).
e The high frequency stirrer vibrated at 170 Hz for 3 hours.
o Comparison between metal plate and Palladium plated Author thinks that this include Cu as the generated
metal plate (*1). element, however no route to Cu
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C. Transmutation from Mg to Cu

1so
TO
PE

24mg 7899 Stabl
25mg 10% Stab!
26mg 1101 Stab!

TO
PE

International Journal of Innovative Science and Research Technology

Table 7 Transmutation Route from Mg to Cu

| Mg | Al | S | P | ¢S | 4O

747
26Al1 trace 105 26Mg 28Si 92;:3 “:b' 31P 100% s(‘b'
y
100 Stabl 4.67 Stabl 14.28
27a1 3¢ o 2um 437 8 azp syn 1428 32¢
30si 3.1 % Stabl 33 syn 237 aas
328i syn 170y 32P

SO
TO
PE

az2s 85.02 Sl:bl

0.75
Y%

4.21 Stabl
% e

87.32
d

Stabl

33s =

34s

358 syn

0.02 Stabl

368 ‘>

ISSN No:-2456-2165

SO i1so i1so Iso
TO TO TO TO
PE PE PE PE

75.77 Stabl
3ascl

3.01
36Ar,
36Cl1 trace - 105 36s
24.23 Shhl
%

37¢ci 7S

SO I1sO SO
TO TO
PE PE PE

36Ar

0.337 Stabl
% e

37Ar syn 35d 37ClI 40K

0.063 Stabl
38Ar T,

e
39Ar trace 269 y

99.60 Stabl
0% e

109.3

4 min

32.9
y

40Ar

41Ar syn

42Ar syn

39K

41K

42K

39K 93.26 SQ:bl

1.248
(3) =
109y
6.73 Stabl

% e

0.012
%

41K

SOT 1SOT
OPE OPE

40Ca,
40Ar

41Ca

42Ca

43Ca

44Ca

98 24
%

trace

0.65
%

0.14
%

2.09
%

syn

0.00
Y%

syn

0.19
Y%

>5.9x

1021 40Ar
y

1.03x

105y

Stabl
e

Stabl
e

S!abl

41K 45Sc

46Sc
47Sc

48Sc

1627 s

>2.8x
1015 46Ti

y
4536 478¢

4.3x1 48Ti,
019y 48Sc

58.61 44Sc,
h 44cCa

100% Stabl

83.79

syn 46Ti

3.3‘9
2d 47Ti

43.67
h

syn

syn 48Ti

49V

40Ca 96.94% ’5"’;‘ 40Ar 44mSc syn 58.61h°%5°* aari  eyn 63y
41Ca  trace 1"‘,’,3;‘1 41K 45Sc 100% Stable 46Ti 8.00% Stable
42Ca 0.65% Stable 46Sc syn 83.79d 46Ti 47Ti 7.30% Stable
43Ca 0.14% Stable a7se  syn 33492 471 4eTi 73.80% Stable
44ca 2.09% Stable 48Sc  syn 43.67h 48Ti 49Ti 5.50% Stable
45Ca  syn 162.7d 45Sc 50Ti 5.40% Stable
46Ca 0.00% ’g;?’;‘ a6Ti
47Ca  syn 4.536d 47Sc
48Ca 0.19% "3‘;,“’"3;1'“

1so 1s0 1O 1so
TO TO TO TO
PE PE PE PE

52Mn syn '591

3.74x
10°y
31 23

53Mn trace

54Mn syn

55Mn 100% suu

53Cr 55Fe syn

54Cr 56Fe

1JISRT230CT1086

0¥y
2.73
y
91.72 Stabl
% e
57Fe 2.2 % S0
0.28 Stabl
% e

44.50
3d
2 6)(1

58Fe
59Fe syn

60Fe syn

59Co

60Co

52Cr 54Fe 5.8 % 3. 1x1 54Cr 56Co

57Co

58Co

59Co

60Co

27C0

syn

syn

syn
100

syn

77.27
d

56Fe 58Ni

271.7
8d
70 86

57Fe S9Ni

58Fe 60NiI
Stabl
=) 61N

5.271

ay 60Ni 62Ni

63Ni

64Ni

68.07

7 % 7)(1(1z 58Fe
°y

7600
Oy
26.22 Stabl
3% e
1.14 Stabl
% e
3.634 Stabl

e
100.1
syn y

0.926 Stabl
% e

trace 59Co

63Cu

www.ijisrt.com

1SOT
PE
syn

15 973

syn 330d 49Ti

1
S50V 0.25 % "5,";° S0Ti,50 gaoc,
99.75
siv 997

Cr
Stable

63Cu 69;15 St:bl
65Cu 30;/?5 Stabl

1soT
OPE

48Ti

50Cr

4.35% i

50Ti

27.702
5d

83.789
% Stable

51Cr 51V

sace 2501 stable

2.365
%

54cCr Stable

1so
TO
PE

48.6 Stabl
64Zn % o

2438
d

27.9 Stabl

66Zn % &

Sllbl

65Zn syn 65Cu

67Zn 4.1 %

18.8 Stabl
% e

70zn 0.6 % S*2%!

68Zn

72zn syn ‘%% 720a
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D. Transmutation Route from Cu to Ag to Cs( to Au)

Transmutation from Cu has Ag and Au. As is shown in
the below table, from Cu has a route to *s5Cs, which leads
to Au. Therefore, Au and Ag can be produced from the same
isotopes.

Because transmutation from Mg to Cu has a route,

Transmutation from Mg has the same rout after Cu,
and has Ag, Au.

Table 8 Transmutation Route from Cu

mmm——
IS

0 ISO 1s0o
TO T0
PE PE

52Mn syn > ‘:91 52Cr 54Fe 5.8 % :; z1;;1 54Cr 56Co "f7 56Fe 58Ni 7',‘/’7 410" BeFe 63Cu “;/:5 s‘:"' 4?%6 s‘:”'
y oy

53Mn trace ::‘::";‘ 53Cr 55Fe syn 2‘;3 55Mn 57Co syn 2;’;’ 57Fe 59Ni trace 7:';“ 59Co 65Cu 3°,;:5 £ 65Zn syn 2‘3’“ 65Cu
samMn syn 23 sacr sere 9172 Stab! 58Co syn 'U2° 58Fe GONi 2:';2 ie=a eezn 279 Stabl
55Mn 100% S*2°! §7Fe 2.2% S0 s9co 190 Stab! etni g4 Stab! 672n 4.1 % 52!

sare 028 s‘:"' 60Co syn 5;3;‘ 6ONi 62N; >334 Stabl eazn 158 s‘:"'

s9Fe syn ‘330 59c0 63Ni syn 1°:" 63Cu 702n 0.6 % S0

60Fe syn 2&?"' 60Co giip B0 S 7220 syn 0% 726a

iso i1so lSO
T0 TO
PE PE

TO TO TO
PE PE PE

o 20171 (B0 68Ge syn 2708 68Ga 738 syn °%° 73Ge 72Se syn 8.4d 72As 79Br O0;00 Stabl 920 Stnl
39.39 stahl 21.23 stanl 17.78 74Ge, 0.87 Stabl 49,31 suu 35.04
71Ga 000 8t ToGs 150 S Take wyn 1770 TAGE 545, 057 St amr 0c21 Ot 79K syn 2504 798,
11.26 100 Stabl 119.7 2.25 Stabl
71Ge syn d 71Ga 75As % = 75Se syn 79 d 75As 80Kr % =
2.29
72Ge 2766 Stabl 7680 |20 Stabl 81Kr trace - 105 81Br
% e % e ¥
7.73 Stabl 7.63 Stabl 11.60 Stabl
0. T2 O Tree 108 S 82Kr =
35.94 Stabl 23,78 Stabl 11.50 Stabl
o T 7888 T ol e
7.44 1-78x 3.27x Stabl
76Ge '% 1021 76Se 79Se trace 165" 79Br 84Kr 57%
y

80Se 49-61 Stabl
% e

1.08x

85Kr syn ‘:';5 85Rb

8.73 17.30 Stabl
szse %7 10:0 82Kr sexr 17,30 Sta
37Rb m 39Y mmm
) 150 150 150 150
TO =
PE PE F l’ PE
83Rb syn 86. 83Kr 82Sr syn 25 36 82Rb 87Y 335 87Sr 88Zr syn 83'4 88Y 91Nb syn 62’;1 91Zr 92Mo 14.,;’8‘ :;;09)( 922Zr
84Rb syn 3?’" 8aKn gasr syn 1';;‘5 83Rb 88Y syn ‘°°'° 88Sr B9Zr syn 7:" sov ¥1MN oy 6056 91nb 93Mo syn "‘;°° 93Nb
72.17 Stabl 0.56 Stabl smbl 51.45 Stabl 3.47x 9.25 Stabl
poRy T B sess 108 B8 89Y 100% C i 92Nb syn 07 92zr vamo °2° St2
86Rb syn '8.5% gesr ssse syn ©4%% askb 0V syn 2';’7 90zr 91z 122 Stabl 92N oyn 1915 922, 95mo 15,92 Stabl
4.88
87Rb 2784510 g75r gesr %0¢ Stabl 91Y syn %5 g4z, g2z, 17:15 Stabl 93Nb 100% Stabl 96Mo 16:68 Stabl
y e d % e e e
7.00 Stabl 1.53x 93mN 13.13 9.55 Stabl
87Sr % - 932Zr trace 10. 93Nb b syn 93Nb 97Mo % 5
82.58 Stabl 17.38 2.03x 24.13 >1x1
gasr 5258 Sta 9azr '3 1o 1x; 94Mo 94Nb syn 507 94Mo 98Mo 241 TUXT eaRu
50.52 89Rb, 2.80 2.0x1 34,99 65.94 99mT
89Sr syn d 89y 96Zr % 00y 96Mo 95Nb syn 1d 95Mo 99Mo syn h o
e 28;,90 — 9mN . 361 ggy, 100M 963 7.1s‘x; 100k
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mmm_ a7A9 _
IS0 Iso 10 iSO SO
JO TO TO TO
PE PE PE PE

>9.5
95mT 95Mo 5.52 Stabl 16.1 100P 3.63 100R 105A 41.2 105P 106C 1.25 17 106P
2 yn 61d 95Tc 96Ru % = 99Rh syn d 99Ru d d h g d d d % y x10 d
101R 101R 102P 1.02 Stabl 106m 8.28 106P 107C 107A
96Tc syn 4.3d 96Mo 97Ru syn 2.9d 977c h syn 33y & d % < Ag syn d d syn 6.5h g
> 6.7
2.6x1 1.88 Stabl 101m 4.34 101R 103P 16.99 103R 107A 51.83 Stabl 108C 0.89 47 108P
97Tc syn 0ty 97Mo 98Ru % = Rh syn o & d L LR 9 9% e d % x10 d
97mT 12.70 Stabl 102R 102R 104P 11.14 Stabl 108m 108P ;0ec 462.6 109A
syn 91d 97Te 99Ru ,°* syn 207 d u,102 > syn 418y d,108 syn i
c % e h % e Ag Ag d d g
98T 4.2x1 98R 100R 12.60 Stabl 102m 2.9 102R 105P 22.33 Stabl 109A 48.16 Stabl 110C 12.49 Stabl
csyn goy Yo % e Rh SYn 29Y¥ d % ° g 1% o d % e
2111
99Tc trace x10° 99Ru 101R 17.00 Stabl 103R 100% Stabl 106P 27.33 Stabl 111A syn 7.45 111C 111C 12.80 Stabl
v u e h e d % e g d d d % e
99mT 6.01 99T 102R 31.60 Stabl 105R 35.36 105P 107P t 6.5x1 107A 112C 24.13 Stabl
c syn €u % e b Syn h d d race gsy g d % e
7.7
103R 39.26 103R 108P 26.46 Stabl 113C 12.22 15
& syn h d % b d % x10"° 113In
y
104R 18.70 Stabl 110P 11.72 Stabl 3 9k Y
u % e d % e cd oy 4
106R 373.5 106R 114c 28.73 %3 1148
u SY" 94 h d % o
;1“: syn B:.AQ 115In
29
116C 7.49 19 1168
d % x10 &
150 150 IS0 150 150 150
1O TO 1O 70 TO TO0
PE PE PE PE PE
4.30 Stabl 1128 0.97 Stabl 1218 57.36 Stabl 1207 0.09 1208 123T 124X 0.10 1.8x1 1247
113In % - = % = b % > - 20?:;1 1231 syn 13 h = = % 022y =
4.41
95.70 1158 114S 0.66 Stabl 1238 42.64 Stabl 1217 16.78 1218 100 Stabl 125X 16.9
115in 5 101:‘ y n <2 % = b % > = syn d b 1271 < > syn h 1281
1158 0.34 Stabl 1258 2.758 1257 1227 2.55 Stabl 1291 t 15.7x 129X 126X 0.09 Stabl
n Y% e b YNl a2 y e e % e A 10°y e e % e
116S 14.54 Stabl 1237 0.89 = 1238 8.020 131X 127X 36.34
n % e e % ‘o'?,"; SIS RIS e ||| BY Vg | =1
1178 7.68 Stabl 124T 4.74 Stabl 128X 1.91 Stabl
n e e Yo e e % e
118S 24.22 Stabl 1257 7.07 Stabl 129X 26.40 Stabl
n Yo e e Yo e e Y% e
1198 8.59 Stabl 126T 18.84 Stabl 130X 4.07 Stabl
n Yo e e % e e % e
120S 32.58 Stabl 1277 9.35 1271 131X 21.20 Stabl
n % e e 2yn h e Y% e
1228 4.63 Stabl 1287 31.74 2.2x1 128X 132X 26.90 Stabl
n e e % 0%y e e e
12:8 5.79 ;‘:7!1 1241' 12.91' syn 6':;: 1291 13.3X syn 5.547 1 3‘30
1268 Saca 2 3)(1 1288 130T 34.08 7.9x1 130X 134X 10.40 >1.1x 134B
n b e % 0¥y e e % 10"y a
135X 9.14 135C
e sy h s

136X 8.86 2.11x 1368
e % 10°y a

E seBa s7L-a mm
1SS0 SO iSO 1S5S0 1SO 1So
TO O T0 TO TO TO
PE PE PE PE PE

1335100 % Stab! LACR o11%z‘.);nx1 130X 4371a syn °g'3° 1378 134C syn 3.16 d13aLa 1a1Pr 100% S'ab! AR 30 Btel
y
z.ou Lt 1328 >3x1o 132 1.08x 1308 136c 1368 1942 Az 143N 12.20 Stabl
134cs syn e,134 0.10% 138La 0.09% 107% a,138 0.19% 3. ax1 142pr syn 1912 g4 442
a % e
Ba ce o' =y Ce
2.3%1 1358 133B 10.51 99.91 Stabl 138¢ 1388 13.57 143N 144N 23.80 2.29x 140C
135Cs trace 08y > . syn v 133Cs139La % . > 0.25% 10.;':‘)(; 5 143Pr syn d d d % 10y e
3047 1378 1348 stai 139C 137.6 145N >6x10 141¢
137€s trace 29,17 1 2.42% OC syn L4 139La e 8:30% R0 14
135: — subl 140C 88.45 Stabl 146N 17.20 Stabl
e Y C) d Y% e
1sel ) sum 141C ,, 3250 4, 148N 5 700, >ax1o 144c
137B 11.23 Stabl 142¢ 11.11 . 142N 150N 6.7x1 1508
a % e e % 5’.“;' d d 3:60% 0%y m
138B 71.70 Stabl 1a4ac 284.8
a % e e SYN 93d 144pPr
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VI. TRANSMUTATION FROM CL, MN, GA, BR TO AG

Mononuclidic elements are only those with odd atomic numbers. Elements with two stable isotopes also have odd atomic
numbers such as Cl, V, Ga, and Br.

Conversely, elements with even atomic numbers have 10 stable isotopes. According to the transmutation rule, mass number
is monotonically increases by 2, thus odd mass number isotope transmutes to odd mass number isotope, thus | checked the other
elements with odd mass number; Cl, V, Ga, and Br as is the table below.

Surprisingly all of elements with odd atomic number has the route to Ag and Au.

Table 9 Transmutation Route from Cl to Ag, Au;(Cu to Ag & Au)

|sor Half- If
Life

35CI1 75%77 Stable .:;27 Stable 39K 93. fe Stable 40Ca 96.94% >5.9K1 40Ar 44mSc syn 58.61 || 4ca
36CI  trace 3‘:51;1 365‘;"3 37Ar syn 35d 37CI 40K °";22 ;é::‘: 41Ca trace 1:,3;‘1 41K 45Sc 100% Stable

arer 242 stable 38Ar °'?£3 Stable 41K 6.73 % Stable 42Ca 0.65% Stable 46Sc syn 83.79d 46Ti
39Ar trace 269y 39K 43Ca 0.14% Stable a7sc  syn 3% armi
40Ar 99.‘:00 Stable 44Ca 2.09% Stable 48Sc syn 43.67h 48Ti

a1ar syn 19934 4 45Ca  syn 162.7d 45Sc

42Ar syn 329y 42K 46Ca  0.00% ’g;?’;’ 46Ti

47Ca syn 4.536d 47Sc

0.49% 4.3x10 48Tie

_“ 2211 “m
1SOT 1SOT ISOT 1SOT
OPE OPE OPE OPE OPE

Ca 96.94% ’3,?"' 40Ar 44mSc syn 58.61h 45000 44T oym yn 15073 asTi socr 4.35% ’J.'?"' 50Ti

1.03x1 27.702

41Ca trace "g>x! 41K 4sSc 100% Stable 46Ti 8.00% Stable 49V  syn 3304 49Ti 51Cr sym L02 IV

42Ca 0.65% Stable 46Sc  syn 83.79d 46Ti 47Ti 7.30% Stable 50V 0.25% * 5";" #TL50 s2cr 83789 stabie

43Ca 0.14% Stable a7se syn 3492 47vi 48Ti 73.80% Stable stv %%75 stable sscr 250" stable

44Ca 2.09% Stable 48Sc  syn 43.67h 48Ti 49Ti 5.50% Stable sacr 2355 stable

45Ca  syn 162.7d 45Sc 50Ti 5.40% Stable

46Ca 0.00% ’::?’;' 46Ti

47Ca syn 4.536d 47Sc
0.19% 4. 3x10 48'I’|,48

ISO 1SO 150 IS0
T0 TO0 T0
PE PE PE

52Mn syn 5“?1 B2Ck BERe B8 % 31151 6AS BB "&27 56Fc 58Ni 8.;",;7 40" sare §30e b e b
022y y
53Mn trace ';’,"‘ 53Cr 55Fe syn 2'73 55Mn 57Co syn 2;’;’ 57Fe 59Ni trace 7:°° 59Co 65Cu 3°9,°5 Stabl 65Zn syn 2‘3‘“ 65Cu
saMn sy 3123 sace sere o172 Stabl 58Co syn 705 sare con; 26:22 Stabl s6zn 219 Stabl
55Mn 100% s“"" 57Fe 2.2 % s“"" 59Co ",’:' s‘:"' 61Ni 1';‘4 3‘:"' 672Zn 4.1 % s“"'
0.28 Stabl 5271 .. ... 3.634 Stabl 18.8 Stabl
saFe 028 Sta 60Co syn 527! GoNi e2ni 334 U3 eazn 138 St2
59Fe syn ‘35 59Co 63Ni syn 1°:'1 63Cu 70zn 0.6 % °*2
60Fe syn 2;,?"1 60Co oqn 0926 Stabl 72Zn syn 45'5 72Ga
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Table 10 Transmutation Route from Mn to Cu to Ag, Au;(Cu-to Ag, Au)

—mmmm

IS0 1SO
T0 TO TO
PE PE PE

52Mn syn > 52Cr 54Fe 5.8% 34x1 54Cr 56Co syn TT27 56Fe 58Ni 63;7 7x10? 58Fe 63Cu bt Uy 18 BAE
oay y e e
53Mn trace ::g."‘ 53Cr 55Fe syn 2';’ 3 s5Mn 570 syn 217 57Fe 59Ni trace 7:‘;" 59Co 65cu 30,55 Stabl e5zn syn 2438 e5cu
saMn syn 3123 sacy sere 9172 Stabl 56Co syn 7056 sgre coni 2022 Stabl sezn 279 Stabl
55Mn 100% s“‘"' 57Fe 2.2% s“‘"' s9co ') s‘:"' i o4 Stan! 672n 4.1 % 52!
0.28 Stabl 5271 .o cpu: 3.634 Stabl 18.8 stabl
58Fe % . 60Co syn ay 60Ni 62Ni % - 68Zn % =
s9Fe syn 33 s9C0 63Ni syn 1°;"1 63Cu 702n 0.6 % 52
60Fe syn 26?’;1 60Co eday| IS ikl 72zn syn %5 720a

Table 11 Transmutation Route from Ga to Ag, Au

ISO ISO
TO TO TO
PE PE PE PE

P ;1 - 68Ge syn 2708 68Ga 73As syn “3 73Ge 72Se syn 8.4d 72As 79Br 5“'” s""' °'35 s""'
39.89 Shbl 21.23 Stabl 17.18 74Ge 0.81 Stabl 49.31 SIabl 35.04
71Ga = 70Ge % 2 74As syn d 7480, 74Se = 81Br % 2 79Kr syn h 79Br
11.26 100 Stabl 119.7 2.25 Stabl
71Ge syn d 71Ga 75As % o 758e syn 79 4 75As 80Kr % e
2.29
72Ge 27.;25 s‘:"' 76Se 9'926 st:"' 81Kr trace 1;)5 81Br
e 7.;3 Stabl 7750 7:63 Stabl a2k, 11-60 Stabl
e Y% = % e
35,94 Stabl 23.78 Stabl 11.50 Stabl
74ge T PR 7ase o 8 aape 1120 S8
7.44 1-78x 3.27x Stabl
76Ge 1021 76Se 79Se trace 32/ % 79Br 84Kr 57%
% y 105y e
gose 4961 Stabl o Paery) s e
% e 6y
1.08x
8.73 17.30 Stabl
82se %, 10:0 82Kr geKr 17,00 St

| Rb | ST | sY | wZr | aNb_ | Mo
ISO ISO

TO TO

PE Llh PE PE

83Rb syn %52 83kr 825r syn 2 82mb 87Y syn ¥5° 87sr 88zr syn °5% sy s1mb "’;1 912 92mo "4 ’;z?’; 922¢
84Rb syn 3%'9 8844';" 83Sr syn 1'35 83Rb 88Y syn 106'6 88Sr 89Zr syn 7:" 89y 91;’“ - syn 60"’88 91Nb 93Mo syn 4’(;00 93Nb
72.17 Stabl 0.56 Stabl Stabl 51.45 Stabl 3.47x 9.25 Stabl
85Rp 7217 Sta gase 000 S 89Y 100% gozr 145 Sta 92Nb syn 357 o2z vamo °2° S2
86Rb syn "5 gesr sssr syn °4% asrb 90v sy 2':7 90zr g1z¢ 1122 Stabl 92mN oyn 1015 922/ gsmo 15,72 Stab!
4.88
87Rb 278410 g7sr gesr 926 Stabl 91Y syn 585 91zr g2z, 1715 Stabl 93Nb 100% Stab! 86Mo 16.68 Stabl
v % e d e e % e
7.00 Stabl 1.53x 93mN 16.13 955 stabl
arme 0 2 93Zr trace 1o° s 9anb 4N syn 1612 o3 97mo0 i
gasy 94:58 Stabl o4z, 1738 1.1x1 94Mo 94Nb syn 293X 94mo 9aMo 2413 ’3‘1 98Ru
% e % gy 10'y % 0
50.52 89Rb, 2.80 2.0x1 34.99 65.94 99mT
89Sr syn d 89y 96Zr % 0%y 96Mo 95Nb syn 1d 95Mo 99Mo syn h 5
28.90 95mN 3.61 100M 9.63 7.8x1 100R
90Sr trace ¥ 90Y b syn d 95Nb % 0"y -

1JISRT230CT1086 www.ijisrt.com 950


http://www.ijisrt.com/

Volume 8, Issue 10, October — 2023

International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

a7Ag

1so 1ISO SO 1o
JO TO TO 'I'O TO 'I'O
PE PE PE PE

95mT 95Mo 5.52 Stabl
e syn 61d “5ir? 96Ru o =
96Tc syn 4.3d 96Mo 97Ru syn 2.9d 97Tec
2.6x1 1.88 Stabl
97Tc syn Sy 97Mo 98Ru % =
27mT syn  91d 97Tc 99Ru L2770 Stabl
4.2x1 100R 12.60 Stabl
98Tc syn oy 98Ru A -
2.111
99Tc trace x10° 99Ru 01R 17.00 Stabl
v u % e
299mT 6.01 102R 31.60 Stabl
< s h 99Tec s =
103R 39.26 103R
u wn a h
104R 18.70 Stabl
u % ©
106R 373.5 106R
u ¥ 9d h

99Rh syn

101R
h syn

101m

Rh Y7

102R
h syn
102m

Rh syn

103R 100% Stabl
h e

;OSR syn

16.1 3.63 100R 41 2 105p 1.25 106P
d 99Ru 100Pdsyn 105Ag syn d 106Cd - o" d
3.3y 2018 102pa},02 3tabl A%C™ ayn :'“ 3°%F 1o7cdeyn 65h 1°'"‘
> 6.7
4.34 1o1n 16.99 103R 51.83 Stabl 0.89 ! 108p
d 103Pdsyn 14d h 107Ag 9 % e 108Cd % x10 d
102R 108P
207 d 4,102 104pa ] '-14 Stabl 205™ cyn 418y d,108 108Casyn 4 o0 109A
Pd 9
29y :ozn oRRG :’z.aa :tnbl oy :ae.:s 2lnbl Hr0ce :«. 2.49 :ubl
27.33 Stabl 7.45 111C 12.80 Stabl
106Pd;, ¢ - 111Agsyn | a4 111cd f i
35.36 105P 6.5x1 107A 24.13 Shbl
d 107Pdtrace 0° y @ 112Cd %
7 7
26.46 Stabl 12.22 727
108Pd; " 113cd ;10 113In
113In
11.72 Stabl 113m 14.1
110Pd % = cd syn v :’1 13C
>9.3
p— z:.n G 114s
115Cd syn 5:"6 115In
2.9
116cd .,76'“ x10' 1168
v n

Table 12 Transmutation Route from Br to Ag, Au

IS0 lso IS0 IS0 IS0 |so

TO TO T0 TO

PE PE PE PE PE
69Ga 78K

ST E owl 68Ge syn 279® gaca 738s syn %93 73ce 7280 syn 8.44 72as 7em, 5059 Stabl SI% Mo
:;s.ao - 21.23 suu 17.78 74Ge, 0.87 Stabl S S
71Ga % p 70Ge = 74As syn d 74S 74Se % = 818Br % = 79Kr syn h 79Br
11.26 100 Stabl 119.7 2.25 Stabl
71Ge syn d 71Ga 75As % . 75Se syn 79 d 75As 80Kr % -
2.29
T2Ge s Bebl 768¢ 98| Stabl 81Kr trace -105 81Br
% e % e <
7.73 Stabl 7.63 Stabl 11.60 Stabl
vaigm Lo e Tres 703 Wa sauy 1100 e
35.94 Stabl 2378 stabl 11.50 Stabl
74Ge 2 7850 23 aau 100 #es
7.44 1-78x 3.27x Stabl
76Ge 1021 76Se 79Se trace 79Br 84Kr 57%
%o y 105 y e

80Se 499.:1 Stabl

10.75
= 85Kr syn 6y 85Rb

8 17.30 Stabl

a2se %73 1620 82Kr 86Kr

—mm-m-m

ISO 1SO ISO
TO TO0 TO
PE F PE PE P

83Rb syn 86'2 83Kr 82Sr syn 25'36 82Rb
32.9 84Kr 1.35
84Rb syn d 84S|" 83Sr syn P 83Rb
gsrp 7217 Stabl gas, 0-56 Stabl
e % e
86Rb syn 1555 gesr sssr syn 4 asn
4.53
87Rb 27-84 ,10% g7sr gesr 2:56 Stabl
% y % e
7.00 Stabl
87Sr % -
sasy 92:50 Stabl
e
50.52 89Rb,
89Sr syn d 89y
90Sr trace 28;90 20Y

1JISRT230CT1086

88Y syn

89Y 100%

90Y syn

91Y syn

3:5 87Sr 88Zr syn 88Y 91Nb syn 303’;1 91Zr 92Mo “‘“ ’1'9’;
106.6 ggsr 8oz syn 7:'4 goy ¥1mN . 60-86 91np 93Mo syn 4'3“ 93Nb
Stabl —— 519':5 St:bl 92Nb syn %417;( R St:bl
z.:1 el o 11.22 St:bl 92:|N syn 1o.15 e 15.92 s::m
588 .o ozy, 17:15 Stabl S A00% Stabl 96Mo 16-68 Stabl
d % e % e
93Zr trace ':'05.3" 93N 2™ syn "‘" 93Nb 97Mo > Stab!
y e
94zr 17.,"‘3' 1. 1x1 94Mo 94Nb syn ﬁ'gf”‘ 94Mo 98Mo “(;:3 ;}."1 98Ru
o' y y
2.80 2.0x1 34.99 65.94 99mT
962Zr % 0%y 96Mo 95Nb syn 1d 95Mo 99Mo syn h =
95mN 3.61 goo, 100M 9.63 7.8x1 100R
b Y 4 o % 0%y u
www.ijisrt.com 951
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a3lC

1so 150 ISO i1so 1so 1S0
TO TO TO TO TO
PE PE PE

95mT 95Mo Stabl

yn 61d ,95Te 96Ru %
96Tc syn 4.3d 96Mo 97Ru syn 2.9d 97Tc
2.6x1 1.88 Stabl
97Tc syn 0y 97Mo 98Ru % 5
97mT 12.70 Stabl
E syn 91d 97Tec 99Ru 0% B
4.2x1 100R 12.60 Stabl
98Tc syn ofy 98Ru 5 %
2111
99Tc trace x10° 99Ru 101R 17.00 Stabl
v
99mT 6.01 99T 102R 31.60 Stabl
c Syn € u % e
103R 39.26 103R
u sl h
104R 18.70 Stabl
u e
106R 373.5 106R
u Y% 9d h

VII.

A. Embodiment-5(p2015-55527A)

International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

99Rh syn ,°' 99Ru 100Pdsyn 353 10OR
101R 101R 1.02 Stabl
h syn 33y ¥ 102!6% =
101m _,, 434 101R 50, ., 1699 103R
R
JO2R oyn 207 d u,102 10apa 14 Stab!
Pd
102m . 59y 192R 55p,22.33 Stabl
103R Stabl 27.33 Stabl
NO3R 100% 3 106paz’ 33 S
105R 35.36 105P 6.5x1 107A
h syn 107Pd trace 0° Yy 9
26.46 Stabl
108pa 2046 S
11.72 Stabl
110pa ) 172 S

TRANSMUTATION FROM CS

105Ag syn :1'2 ;osv 106Ccd 10" 103"
106m 8.28 106P 107A
Ag d d 107Cdsyn 6.5 h g
51.83 Stabl o0.80 ~87 108p
10749 g0 O 108Cd x10"7 |
108P
:oa"' syn 418 y d,108 109Cd syn 4826 1094
] Ag d a
10'“48 .16 Stabl e ;62.49 Stabl
e
7R eym z.as ;11(: Yi%ch :Sz.so f"“
e qz{:tna Stabl
e
7.7
113cd :3‘22 x10"® 113In
y
113In
:::am syn 1441 ::13c

>9.3
28.73 17 1148
114cCd - x10 R

53.46
h

115Cd syn 115In

2.9
7.49 16 1168
116ca o x10%® ©

Table 13 Radiation dose reduction by brown gas generator 133Cs (reagent) was added to monitor the change of Cs concentration

Embodiment-5
date
Process time
133Cs
Ba

Pt

Concentration Concentration
before at intermediate time
2012.12.01 2012.12.12
11days
350mg/L 350mg/L
10ug/L 80ug/L
3ug/L 30pug/L

e 133Cs(reagent) Radioactive cesium contaminated water

e Brown gas generator

after
2012.12.25
24days
350mg/L
60pug/L
8ug/L

It was confirmed that cesium-133 was transmuted to barium and platinum after approximately two weeks of treatment. The
intermediate value is larger than the final value, which is caused by continuous transmutation.

B. Embodiment-4(p2022-239989A)

Table 14 Transmutation of Cs with 1% CaCl,

P2022-
23989A

embodim
ent-4
(mg/L)
oncentr
ation
Before
Transmu

0.116 0.001

tation

Concentr
ation
After

Transmu

tation *2

12

Concentr
ation
After

Transmu

tation *3

14 27

1JISRT230CT1086

0.013

0.012 0.018 <0.001 6700

11 16 11

34 31 34
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» Experimental Condition Author thinks that elements with lower atomic
numbers than ssCs are experimental mistake, and they must
o A 1% aqueous solution of CsCI2. be foreign elements. Fe can be from metal plate in brown
e *2 Added 0.5pusv tritium water (5g/L) gas generator of stainless steel. (Fe is transmuted to Ni, and
e *3 The high frequency stirrer vibrated at 170 Hz for 3 Zn)
hours.

Cr from stainless steel is transmuted to Fe, Co, Ni and

After transmutation of 3 hours, radiation dose Cu.
decreased from 0.5psv to less than 0.05pusv.
C. Transmutation route from Cs via W via Pt to Au
Adding tritium water increases the concentrations of
all elements.

Table 15 Transmutation Route from Cs via W, via Pt and to Au.

__ s7La mmm
1SO 1SS0 1SsO
TO TO TO
PE PE PE
133Cs 100 % S'ab! 0% 6. 1% 7);;1 130X 1371a syn ‘g "00 1378 134C  Syn 3.16 d134La 141Pr 100% S'2P ASN 272D (Stak)
o*!
2.06a 134X 432 >3x10 132% 1.05x 138c 1368 19.12 142N 443N 12.20 Stabl
134cs syn 2984 g 434 0.10% 732 138La0.09% J07% -.133 0.19% 3..;1 142pr syn 1212 4442 e
8y Ba a y e 10 o' d %o e
. Ce
2.3x1 1358 133B 10.51 99.91 Stabl 138c 1388 13.57 143N 144N 23.80 2.29x 140¢
135Cs trace 06y & a syn v 133Cs139La = & 0.25% 10.{.‘,‘; - 143Pr syn d % 10%y e
30.17 1378 1348 Stabl 13sc 137.6 145N >6x10 141C
137Cs trace v = 2.42% = = syn 40 d 139La d 8.30% " j¢ ®
1:;5- 6.599, Stabl 140C 88.45 Stabl 146N 17.20 Stabl
e e Y% e d Yo e
1368 Stabl 1a1¢c 32.50 148N >3x10 144
- 7.85% i o syn 14 141Pr d 5.70% v ®
>
1378 11.23 Stabl 142¢ 11.11 4 142N 150N .1:1 1508
a % ° ° % 5’;1;’ d a  5-60% gis -
138B 71.70 Stabl 1aac 284.8
a % e o | O anig TAARE

| ePm | o Sm | Eu | Gd | T 6sDY

HEHEHOHEFRHE R RN RN
TO TO TO TO
PE PE PE PE PE

145Pm syn 17.7 y 145Nd 144Sm 3.07% Stable 150Eu syn 36.9y 150Sm 152Gd 0.20 % '0‘3?’" 148Sm 157Thb syn 71y 157Gd 154Dy syn °"'° 150Gd

146Pm syn 553y J3o8% 146sm syn 1':.’:' 142Nd 151Eu 47.8 % xw‘..' 147Pm 154Gd 2.18 % Stable 158Tb syn 180y 1:.:‘:; 156Dy 0.06 % "";" 152Gd

147Pm trace 25234 1475m 1475m “5"” "‘2?;‘ 143Nd 152Eu  syn “';“ "z‘;sc': 155Ga “,;:" Stable 1597 100 % Stable 158Dy 0.10 % Stable
1assm 1124 7’“;’“ 144Nd 153Eu 52.2 % Stable 1566a 2%37 stavle 160Dy 2.34 % Stable
1a9sm 1382 ’2:‘;"' 145Nd 15764 '%%% stanie 1610y "% stanie
150Sm 7.38% Stable 15804 2454 stabie 1620y 252 stable
152Sm 2',"75 Stable 160Gd 21;:' 1.23;;0 160Dy 163Dy :" Stable
15asm 2275 ”'3"' 15464 1640y 2518 seaple

1so 1so
TO 0
PE

163Ho syn “7° 163Dy 160Er syn 2"“ 160Ho '®7T  syn 9.26 d 167Er 166Yb syn 66.7 h "‘.:T 173Lu syn 1.37 y 173Yb 172Hf syn 1.87 y 172Lu
58Dy 18
164Ho syn 2°™ 164Dy 162Er 0.14% oy .1ozo 188T  <yn 93.1d 168Er 168Yb 0.13% Toiey Yesms 174Lu syn 3.31y 174Yb 174Hf 0.16% 2*\° 170vb
165Ho0 100 % Stable 164er 1527 stable 1897 100 % stable 169vb syn 292 “,:T 175Lu °741 stable 176Hf 5.21% Stable
26.76 10.36 1707 128.6 3.04 2.59 3.78x 18.61
166Ho syn 2576 1eeEr 18sEr ayn '%7C qesme 10T ayn 1286 470vka7ove F0° stable azeru 25% 300 azemr 1770 T5ET stabie
167Ho syn 3.1h 167Er 166Er 5. Stable T syn 182y 171¥b 1716 ' 42% Stanie 178nr 27:3° stanie
22.86 21.83 178m
1676r 22:2° stable 172vb 2132 stable Tar syn 31y 178Hf
168er 2507 stable 173vb 1513 stable 179mr 1353 stabie
169Er syn 9.4d "f“" 174vb 31;:3 Stable 180Hf 35;:" Stable
166Dy .
170er 1421 32X 1707 178vh syn 188 47514 1820t syn X719 4go7a
A y
7.616 171T 12.76 >1.6x 1726n,
171Er syn 0T T 42 .) 1077 y 176Hf
172Er syn 49.3h 17“” 177¥b syn "'h" 177Lu
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Lk
HOHEEEREE
T0

1777a syn %5 177H1 180W 0.12% o‘ﬂ,’" 176Hf

121.2
d

185R 37.40 stabl

178Ta syn 2.36 h178Hf 181W syn

181Ta 10.7R 62.60 4.12 X

% 10" y.1870

26.50 >1.7x
% 102y 178Hf

14.31 >8x10

179Ta syn 1.82y 179Hf 182W

8.125 180Hf
h ,180W

Zilax 11?3&
0.01% 1015 *
y

180Ta syn 183w 179Hf

180m
Ta

30.64 >1.8x

184W % 100y

80T 180Hf

181Ta 9992“ Stabl 185R

= 185W syn 75.1d

114.4 28.43 >4.1x “z"'

182Ta syn 3d 182W 186W % 10®y ,1880

183Ta syn 5.1d 183W

| | sRe | 508 | plr |
Iﬂﬁﬂmﬂﬂﬂﬁﬂﬂﬂ
TO
PE

183Ta

4]
TO
PE

0.014 6.5x1 1860
190Pt o'y s

0.782 >6x10 1880
1y s

1 880

0.02° 180W 188Ir syn 1.73d

1 850 1 B5l 1 890

syn 93.6d 189Ir syn 13.2d 192Pt

1860 2.0x1
0y

Stnbl

1900

1.59% 182W 190iIr syn 11.8d 193Pt syn 50y 193ir

1870

1.96% 37.30 Stabl

%

32.98 Stabl

191ir =

194Pt

1880 13.24 Stabl
s % e

73.82

192Pt
33.83 Stabl
192ir syn 7d °

-19520 195Pt 29

1890 16.15 Stabl
s % e

1900 26.26 Stabl
s % e

1910
s

192m
2ir

syn 241y 192Ir 196Pt 52 S'20!

1940
5,198
Hg

62.70 Stnbl
%

7358 >3.2x

193Ir 10"y

198Pt

syn 15.4d 191Ir 19":"" syn 10.5 d 193Ir
1920 40.78

S

1930
s

1940

9.8)(1 192Pt 194Ir syn 19.3 h 194Pt

0y

30.11
d

194m

193Ir 21

syn syn 171d 194Ir

syn 6y 194ir

| wMe | T | ePb | |

IS0 1sO
TO TO TO
PE PE

186.1 29 52

195Au syn od 195Pt 194Hg syn 444y 194Au 203TI Stable
196au syn S1%3 :::""; 195Hg syn 9.9h 195Au 204TI syn 17 ?zuo::
197Au 100 % Stable 196Hg 0.15% 1’:;.5’; oan: 20571 1948 stable
198Au syn "'1'.‘,”: 198Hg 197Hg syn °4% 197au
199au syn 5% 190Hg198Hg % stable

199Hg “:7 Stable

200Hg 23" stable

201Hg 13,'/:: - Stable

202Hg 2’,: s Stable

203Hg syn “>S" 20am

204Hg &,27 Stable

VIII. TRANSMUTATION MECHANISM

DISCUSSION

A. Inconsistent Data with Route Analysis

Ohmasa’s embodiment data has the inconsistent
element creation with transmutation route analysis based on
femto-H; transmutation mechanism, which is no route from
40,0Ca (NA=96.94%) to 8329Cu nor 5,5Cu, because Cu has
odd mass number and “;Ca had even mass number, and
mass number increases by?2.

As is shown below, “30Ca (NA=0.14%) has the route
to Cu, but NA is too small.

1JISRT230CT1086
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1SO
A TO
PE

>

204Pb 1.4 % 1.4x1 200Hg
o'y

1.53x

205Pb syn 107y 20571

241
%

22.1

206Pb Stable

207Pb Stable

524

208Pb %

Stable

210Pb 22.3
trace 223y 2108i

53,,Cr (NA=9.5%) has route to Cu.

Author thinks that Cr and Fe are caused by metal plate
of the stainless steel in Ohmasa gas generator.

B. Ni Concentration is Very High.

Ohmasa wants to use Ca to generate Ni, which
concentration is very high, because Ni has multiple isotopes
with longer half-life, thus mass increase in Ni 3 times.

As I discussed in IX, Fe and Ni can be collected in
strong alkaline agueous.

954
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C. Crto Cu [*24Cr has the Route to 3654Cu]

Table 16 Transmutation Route to Cu from Cr

68.07 7

e ek x1o" s8FelB3cu S

soormvu"smm.cxyn 52&5#95..%%.1:1 ucrse(:osyn ssresm
y y

27.70 3.74x 271.7

ster sym 370 51V 53Mintrace joc 53Cr 55Fe syn 273y55Mn57Co syn 77 57Fe|SONi trace 7°) a8

sz¢r 337 stanle 123 54cr|56Fe 91‘;;{29(&& 58Co syn "°¢ 58Fe GONi - 55Cu 3¢ 279 stable
sacr 957" stavle Fe 2.2 %Stable 59Co 1:: Stable 1% Stable
sacr 235 stable 58Fe o';‘? Stahle % 158 stable
s9Fe syn 4% 500 sani syn "0 6acu
60Fe syn 20?;1 60Co 64Ni 0'9%265':"' 70Zn 0.6 % Stable
61Co
62Co 72Zn syn 46.5h 72Ga

D. From Cato Cu [*5Ca (0.65% Stable) to 53,9Cu, 53Cu]

Table 17 Transmutation Route to Cu from Ca
| xCa 22Ti | aCr
-nmnﬂnmnwnmnmnmnmnmn

a 96.94% ”2'?“ 40Ar ““‘s syn 58.81h 48V = 0% an §ocr 4.35% ""y‘ 50T

d o'

1.03x10

1Ca trace 4 49V ==  wa a1 51Cr wm 20 sw
8 e e s | e 50V ozsw 1510 ST I5a0y 1%

43Ca 0.14% Stable 46Sc  syn 83.79 47Ti 7.30% Stable 51V 93.75% Stable B53Cr 2.501 % Stable

44Ca 2.09% Stable 47Sc  syn 3.3392d 47Ti 48T 73.80% Stable B54Cr 2365 % Stable

45Ca syn 162.7d 455c 48Sc syn 4367h 48Ti 49Tj 550% Stable
1
46Ca 0.00% “*1% 4em 50Ti 540% Stable

47Ca syn 4536d 47Sc
48Ca 0.19% 4.3:;10"«11;453

y
x 2438
Fe syn 2.73y55Mn 57Co syn 9d 0 65Zn syn d 65Cu

Fos1,;;'2ﬂ-blc 58Co syn 70:,“ 66Zn 229 Stable
7Fe 2.2 % Stable soco 100 67Zn 4.1 % Stable

%

Fe 68zn 38 stable
oFe syn ‘430 s9co 63Ni syn 1°;"1 63Cu
60Fe syn ’7.2’;' 60Co 64Ni o.?:ssc:u 70Zn 0.6 % Stable
61Co
62Co 72Zn syn 46.5h 72Ga
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E. From %% Cu to ¥747Ag [®3Cu and %Cu has the route to%5107109,;Ag]

Table 18 Transmutation Route from Cu to Ag

| 2Cu | 30Zn | 3Ga | _3As | Se
isot isot isot isot isot isot
ope ope ope ope ope ope

63cu 5°-'° stable 6azn 43 stab 5011 stable 68Ge syn 2708 73as syn 80.3d728e syn 8.4d
yn 2438 7ans syn 1778

65Cu 279 stablef71Ga 32-89 StabI] 70Ge 2';2% stabid75As 100 %StabT:So 0.87%Stable
67Zn 4.1 % Stabl 71Ge syn 1.2 76se syn 197

68zn 5% stable 72Ge 27,5 stable 76Se 9.36%Stable

69Zn 73Ge 72 Stable 77%¢ 7.63%Stable

70Zn 0.6 % Stable 74Ge 35,24 stable 78se 272 stable

72Zn syn 46.5h 76Ge :67,?’; 79Se trace ff;’;‘

gose 4%!stable

82Se 3.73%:;:’,?’;

| aBr | sKr | yRb m——m
sot isot isot sot half sot half half
ope ope ope -Ilfe life ope -life

79Br 50'69 Stable 78Kr  0.35%Stable 83Rb syn 86.2d 82Sr

syn 3.35d 88Zr syn ss.4¢f1' syn """'
syn  250% garn syn  329dfe3sr | syn  1.354lsey yn ‘°°° 2Nb |syn 3“7"

35.04

107y
81Br 9‘:"3‘ 2.25%Stable 85Rb 72";". 848r 89Y  100%Stable 90Zr "ssuuo 93Nb ¥ 100% Stable
- 2.20%1 18, - 11.& 2.03x
From’’Se Yy B1Kr trace oy 86Rb syn d 858r syn d 90Y syn 2.67d 91Zr stnblo 94Nb syn 10ty
s2ke  stabte s7rn 2751368 y’" 86Sr 0.86%Stable 91Y syn  58.5d 92Zr "'1:,3% 95Nb syn :"d”
11.50 1.53 %
83Kr  Stable 87Sr  7.00%Stable 93z trace yoo
>
84Kr  57%Stable 888r ns,zsme oazr 1738444
017y
10.756 50.52 2071
sskr syn 7 89sr syn SO 96Zr  2.80%019 y[
3]
sokr "0 stable 908r trace 2890

y
mmmm _uhg
i i lsot haif

-life

16.1 d 100Pd syn 3.63dJi05Ag 41.2d 106Cd 1.28%8.5!10108?6

syn 8.28d 107Cd syn E«m\g

1onah'“’ Stable 108Cd 0.89%6.7x10 108Pd

:

102Pd 1.02%Stable

9.25%Stable 97Tc  syn

17y
osmo  '592stable 98Tc syn :':;1 ooru  '?70stable 102Rh syn 2074 104Pd 11 stavie ;“"‘“syn 418y ™ooca syn  [¥626)00ng
96Mo '”:smm:: trace %:;; 100Ru 12":% 103Rh  100% Stable 105Pd m:smuo 109‘;"'“&»“1100« 'z‘ésuuo‘
y
97Mo  9.55% Stable 101Ru "“:smn 106Pd 27'3:sm111u:nm111ca 12.89 stavie
98Mo 24'1;>1x1014y 102Ru 3"‘,“'% 105Rh syn :5'“ 107Pd trace :':"“ 112¢d “’:suuo
99Mo syn :’"" 103Ru syn 3226 108Pd ”“‘:m 113cda '2'?:;';’;‘“::;:;;
400Mo 9.63%7.8x1018 y 104Ru “"’:smm 110Pd "'ﬁm 114cd ”'fz;:’s;wum
106Ru syn :73""’ 115¢d syn :"“ 115in
116Cd 7.4@%%:;10116&
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The rout from Cu to Ag is so complicated as is in table W07 2 Ag+2p=1%47Ag (48%)
18.
105, Ag+2p=145Cd[6,5n] =>1%747Ag (Stable, 100%6)
It is important to understand the mechanism of higher
concentration of Ag, and Au generation is similar. 107, Ag+2p=147Ag (48%) or 1974,7Ag+2p=1%sCd[463d]
83,0CU+2p=%30Zn; °30ZNn+2p=5"30Zn Because transmutation continues beyond the desired
element/isotope, Ag must have transmuted to the next
or 83,5Cu+2p=39Cu; B35Cu+2p=5"30Zn element of Cd. Actually, Ag is detected in many
embodiments, thus there must have cause. Transmutation
6730ZNn+2p=5%3;Ga; 8% Ga+2p="13,Ge ; 13,Ge+2p="33As ; route tend to be on the isotopes with lower mass number, the
route in the table. 74Cd and %4Cd, which decay to
97Ru+2p=,5Rh; *°;5Rh+2p=101,5Rh; 10%,5Rh+2p=103,5Pd WzAg and 1%;Ag, and they are on the isotopes with
smaller mass number, and it is important to note that starting
103,6Pd+2p=1%4Ag; isotope must have odd mass number because femto-H, add
two protons, and stable Ag and Au with largest NA has odd
105, Ag+2p=2""47Ag (Stable,100%0); mass number.

F. 1355Cs to 2770Au ; From 81;,W to 1%,9Au(Latter half)

Table 19 Transmutation Route from W to Au.

-

‘l' TO TO
PE

180 0.2 8% 4764 185 037 Stabl 184 0.02 1‘;,;‘ 180 185 7.73 18807190 0.01 &% 1860 195 ___ 186. 195P 194 444 194A

1018

101

W%yfke4 0Os % W Iy dsPt4%ys Hg y u
181 192 0.78 195 195A
W syn Pt Hg syn 99h =
N
>2.5 192P
182 26.5 1 197 100 Stab 196 0.15
W% 6 4 pt M 50y 193Ir Au % o x13“t,::6
A /
183 14.3 >8x1179H 4 191 37.3 stabl 194 32.9 Stabl 198 syn 517 197 syn 64.1 197A
w s Ir 0% e Pt 67% e Au g 4h u
184 30.6 > 13.2 Stahbl 192 73.8 192P 195 33.8 Stabl 199 _ = 3.16 199H1198 9.97 Stabl
W 4% 0s 4% e wr ™ 2ra t Pt 2% e Au ™ 9d g Hg % e
1857_ 751 185R 189 161 Stabl 193 62.7 Stabl |20y 196 25.2 Stabl 201 199 16.8 Stabl
w ¥ 0s 5% e r 0% e (m) Pt 42% e Au Hy 7% e
>4.4 182H 194p v
186 28.4 m;,.' 186 190 26.2 Stabl 194 19.3 ,194 203 200 23.1 Stabl
wo3% 2 0s 6% e r ™ n oime Au Hg % e
>3.2x1940
1:: syn '";4 1911Ir 1:? 75'3: 10" s,19 ":" 133;/: s':b'
y 8Hg 1 204ph
-
192 40.7 9.8x 192P 202 29.8 Stabl
0s 8% 10 ¢t Hg 6% e
y
193 30.4 203 46.6 203T
0s syn g 193Ir Hg YN g |
194 204 6.87 Stahl
e syn 6y 194ir Hg % e
» Route This route is similar with the rout to Ag because Ag
and Au belong to the same group on the periodic table, so
191 Ir+2p=19%;gPt; 193;gPt+2p=1%goHg[9.9h]=>1%70Au[186d] they have similar chemical characteristics.
19520AU+2p="%"g0Hg[64.14h]=>'"79Au[Stable] ; Similarity is the decay from Hg, or Cd.
19720 Au+2p="",Hg[ Stable] ; 1*%sHg+2p=01gHg[Stable] This is discussed later.

20180Hg+2p=2°331TI [Stable]
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G. From ®3xCu to Ag
Embodiment-2(p2022-239989A) shows the transmutation from 29Cu to 30Zn,47Ag,7eAU. From 47Ag, to 7eAu, is so long, thus |
separate at 13355Cs, which is transmuted to **77Au.

Table 20 Transmutation Route from Cu to 5°Cs.

30Zn

270.8

69.15
%

67Zr—%1 % Stable70Ga
‘1‘6175"/ 18.8 39.89 3
Y%

3Cu Stable 66Zn 2:;9 Stable 69Ga :: 11 Stable 68Ge 73As syn 80.3d72Se syn 8.4d

SCu Stable 68Zn Stable71Ga S e 70Ge Stable75As 100 % le74Se 0.87% Stable

% Y% %
11.26 119.7
69Zn 71Ge syn a 5Se syn 79 d
70Zn 0.6 % Stable 72Ge 27-S6 giable 6Se 9.36%Stable
% 79Kr

72Zn syn 46.5h 73Ge 7> stable ¥7Se 7.63%Stable
74Ge 35‘;: a Stable 78Se 23'7‘;‘Stablo

7.44 1.78x 3.27x

76Ge % 107" y 79Se trace 105y
80Se Ag'sgzstablo

isot isot
ope ope

79Br 953'69 Stable 78Kr  0.35%Stable B3Rb syn 86.2d 82Sr syn :5'3‘ 7Y syn 2.35d[882r syn 83.4d 31Nb syn o‘;
77
Se okr syn  5>%% gaRb syn 3294 838t sy;n  135afey syn (%€ leezr syn 784 h $2Nb syn ?o";’y"
81Br 37! stable pokr  2.25%Stable 85Rb  72\7stabld §45r  0.56%Stable B9Y  100%Stable 902r 5"45&ab|e 93Nb  100%Stable
- 2y T, 7 G
B1Kr trace 2o '86Rb syn  1°°° Bssr sy o vt %Y sy 2e7d o1z M zzstable 94Nb syn f:.s;
szir "1 )stable 87Rn 27‘9":::'?;‘ 86Sr  0.86%Stable 91Y syn 58.5d 922r 17'158table 95Nb syn 34;99
gakr 1150g¢apie 87Sr  7.00%Stable 932Zr trace 199"
% 106y
=
84Kr  57%Stable sssr  52-58gapie oazr 1738444
< %017
v
10.756 50.52 201
85Kr syn ¥ = 89Sr syn d 96Zr 2.80%019 y[
3]
86Kr '7'3°sm»e 90Sr trace :"'”

| aTc | wRu | Rh | ,Pd | ,4Ag | 4.4Cd |

isot isot isot half | isot isot half | isot half | isot
ope ope ope -life | ope ope -ife | ope -life | ope

-
92Mo “'8,;;};”“ 95mTcsyn 61d 96Ru  5.52%Stable 99Rh syn  16.1d 100Pd syn 3.63d 105Ag syn 41.2d 106Cd 1.25%9.5x10 106Pd
91Nb /y' \“ 1Zy
~eaMs syn ;'°°° 96Tc syn 4.3d T97Ru syn 2.8d VI0ARh syn 3.3y 102Pd 1.02%5tablet°6msyn 8.28 df107Cd syn 65h 107Ag
v S— » >
94Mo  9.25%Stable 97Tc syn ';":y" 98Ru  1.88%Stable ;0 '""syn  4.34d 103Pd syn ;"”{ 10789 - 2% seanie hoscd 0.89%6.7x10 108Pd
17y
95Mo 15'9;313Me 98Tc syn :fy g 99Ru 12'7:63table 102Rh syn 207 d 104Pd 11'19:stable osmsyn 41 09Cd syn :62'6 109A
2411 T
96Mo 1°'°’Stab|e 99Tc trace ¥105 100Ru 12'6;;2Stable 103Rh 100%Stable 105Pd zz'“sum 09ag 2187 siapie hi1oca "ﬁsmme
v
97Mo  9.55%Stable 101Ru 7Y stable 106pa  2"3istable 111ag syn  7.454d 111cCa 1z'ﬁ3table
98Mo 24'1;>1x1o14y 102Ru 31'692stable 105Rh syn :5'“ 107Pd trace :';"“ 112¢d 24'1;stable
65.94 3926 26.46 12.227.7%10 113In,
99Mo syn h 103Ru syn 108Pd stable 113Cd %15y 113cd
100Mo 9.63%7.8x1018 y 104Ru "'"snme 110pa """ 2stante 114c4d 2"739.3)(10 114sn
17y
106Ru syn :73'59 115Cd syn :3'46 115In
2.9%10
116cd 7.49% 3 "% 1168n
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>
“’:c 1.25% 9.5x10 113In 4.30% Stable "25 0.97 % Stable 12.:5 s’;':‘ Stable 12°T 0.09% 2.zx1o 1231 syn 13 h|124Xe 0.10%
17
y f
1°J° ww | GER 125%e syn 16.9hh34Cs syn > -
>
108C , goo; 6.7x10] 1151 25 NE-41x1 1148 0.66 % Stable 1235 42.64 122T , coo; Stable 126Xe 0.09% Stablehi35Cs trace 221
d 7y % y b % e 06y
\ >
109¢ it 158 ;32 % seabie 123T | 899 1.0x10 127%e syn 53%ha7cs trace 3017
d d n e By d yi2]
11:(: W e ":s 1454 stabie 1271 100 % Stablf 128Xe 1.91% Stable
v
‘"1‘": 12.80 o\ e ":s 7.68 % Stable 129%e 2559 stanie
112¢ 24.13 1188 2422 15.7
G o semne 109 2422 Stable 1291 trace "5.74 130%e 4.07% Stable|
11:(: i 7',’;";" w":s 8.59 % Stable 131%e 220 stable
1“‘: i 9.3x1o 12:5 3258 stapie 1311 sy *9207 122%e 2577 stanle
Ty
11dsc oyn 5346 133%e an 5247
116¢C 239x10 10.40 >1.1x1
g T49% 134%Xe " g1y
135Xe syn 9.14h

H. 133:Cs to 19779AU( 1383.:Cs to 18174W)

Table 21 transmutation route from Cs to W.

seBa s7La

2.41x1
136Xe 8.86% 0 5

mmmmnmmnmmnm-n-

133Cs 100% Stable 130Ba 011% 271021 137La syn 60,000y 134Ce
y
134Cs  syn 2.0648y|132Ba 0.40% >3x1020y138La  0.09% 0 = 135Ce
135Cs trace 2'3";“ 133Ba sy 1051y 139La  99.91% Stable 136Ce
136Cs 134Ba  2.42%  Stable —— 137Ce
30.47

137Cs  trace (7 V135Ba  esex  swmie 138Ce
136Ba  7.85%  Stable 139Ce

137Ba  11.23%  Stable 140Ce

138Ba 71.70%  Stable 141Ce

142Ce

143Ce

144Ce

4143
syn 3.16d 141Pr snblvd
>
142Pr syn 19.12 h
>
0.19% 3.8-101 |143Pr syn 13.57 d
6y
9.0(3) h
>
0.25% 1.5-101
4
37
syn 1 dsao

88.45% Stable

syn 32.501 d
>5 v
11.11% 1016y
syn 234.:33

142Nd 27.20% Stable f45Pm syn
143Nd 12.20% Stable 146Pm

144Nd 23.80%
145Nd 8.30%
146Nd 17.20%

148Nd 5.70%

150Nd 5.60%

1JISRT230CT1086

T7.75°|144Sm 3.07% Stable 150Eu syn 36.9y 152Gd 0.20 % :f:"“’
syn 553y 151Eu 47.8 % %19 415464 2.18 % Stable
———————————ly ] B T
2.29% | 447Pm trace 20233 Lisgem syn 103X l4soru  ayn (12218 155G64 14.80 %Stable
10" y v 10°% y
A bl S ~BZZ% Stable |
sy 1478m 14.99% 00 3Eu BT 156Gd  20.47 % Stable
Stable 148Sm 11.24% z,’.‘y 154Eu 157Gd 15.65 % Stable
>3% >2 X D
oy Haosm 13.82% 2% 155Eu 158Gd 24.84 % Stable
6.7x 5
1oy 150Sm 7.38% Stable 160Gd 21.86 %1.3x102
1y
152Sm 26.75% Stable
>2.
154Sm 22.75% 1";,?; ;‘
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| e | Dy | Mo |  fr | oTm |
| | e | e e | | el e i e [ ) )

157Th o 7y 154Dy s soceey 4E3Ho o ey NGAEr tems sewe  fE7Tm o swed YD
158Th s» 180y 156Dy o.06% >ix101ey f{64HO s 29 min 165Er sm 10368 168TmM s 9314
59Th 100% Stable SSDy 0.10 % Stable 65Ho0 100% Stable 166Er 322503% Stable 169Tm 100% Stable

sony 2.24% Stable 66HO s» 267630 167TEr 22269% Stable 170Tm s» 1286d
ﬁG1Dy 1291% stable  J67HO sm 31k 168Er zss72% stbe  171Tm sy 192y

162|)y 2551%  Stable 169Er sw» 9.4d
163Dy 2450%  stabie 170Er 14.91%>3.2x1017 y
1 64|)y 2818%  Stable 171Er s» 7.516 h

172Er sm 493k

mnmmnmmnmmnmmnm

166Yb syn  56.7h ,173Lu  syn 137y 172Hf syn 187y 4177Ta syn ses6h 180W o0.12% 1871018

v
168Yb 0.13% ’1'2’;“1 174Lu  syn 331y  173Hf 23.6(1)h|178Ta syn  236n 1F81w syn 12124

169Yb syn  32.026d 7] 4179Ta sy 182y H82W 26.50% >1.1 vv 102 :
170Yb 32.04% Stable | 176Lu 2.59 % ‘;’;;’150; 175Hf 70(2)d 180Ta syn  8.125h 183W 14.31% ° ;‘"9 ]
Y471Ybh 14.28% Stable 176Hf 5.21% Stable 180mTa 0.01% = 1'52’;'““ 184W 30.64% ’1'%‘;"’2
172Yb 21.83% Stable 177Hf 18.61% Stable 181Ta 99.99% Stable 485W syn  75.44d
173Yb 16.12% Stable 178Hf 27.30% Stable 182Ta syn 11443d 186W 28.43% "";;“"
174Yb 31.83% Stable 178m2Hf syn 31y 183Ta syn 51d 185Q0s
175Yb syn 44854 179Hf 13.63% Stable =>19775AuU
176Yb 12.76% "'3’;"1 180Hf 35.10%  Stable
177Yb sy 1911k 182Hf syn 97106y

l. 13355CS to 19779AU (18174W to 19779AU)

Table 22 Transmutation Route from 81W to 197Au.

150 Man ot iso
° NA 5 70 A DP 'l’
PE

180 0.42 8% 176H 185 0.37 stabl 184 0.02 14X 180 188 __ — 7.73 1880 190 0.01 55X 1860 195 186, 105p 194 4« 1944
wi| Bass 0 Re 4 T b Ir " 4 s Ppe 4% T s au Hg u
181 121. 181 9: 85R 189 195A
w Sym To 1°7Au &1 ': syn ZHPATI0S = 1:‘2 T 1:: iy
>1.7 312 183 2.0 : >2.5 192P
182 26.5 17 62 412 86 1.59 11.8 1900_19: 197 100 Stabl 196 0.15 725,
x10™° Re & X10' a1 syn Bt Y 50y 1931r A % L". % xﬂy) :,::e
183 14.3 >8x1 179H 187 1.96 191 37.3 stant 194 32.9 Stabl ase | =08 197 - 64.1 197A
W 1% 02 Os _3 Ir 0% e Pt 67% e Au Y™ °17 g Thg Y™ 4n T w
184 30 188 13.2 Stabl 192 73.8 192P 195 33.8 Stabl 199 _ . 3.16 199H 198 9.97 Stabl
w Os 4% e Ir YY" 27d t pt 32% e Au *Y" 9d g [Hg % e
1 189 16.1 Stabl 193 62.7 Stabi 193Ir ;96 25.2 Stabl 201 198 16.8 stabl
w Y g Oos 5% e Ir 0% (m) Pt 42% e Au Hg 7%
194pP
186 28.4 :;‘63.:2?; 190 26.2 Stabl 194 _ = 19.3 194 203 'Lzoo 23.1 Stabl
w 3% % os 6% e wr ¥ h  Ir(me Au Hg % e
y ta)
>3.2x 1940
?: =syn ’f"“ 194Ir ':: 76'35 10+ =,19 zl:; :'3;/: s':"'
y BHg 204
- Pb
192 40.7 9.8x 192P 202 29.8 Stabl
os 8% 10" t Hg 6% e
y
193 30.1 203 46.6 203T
s syn P 103w o ™ 12a
194 204 6.87 Stabl
os syn 6y 194Ir Ha % -
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All isotope of W has the route to 19°Pt,192pt and %pt.
Although °%Pt has shorter half-life of 50 y, which can be
used for industry.

J. Thransmutation stops at Ag and Au by vaporizing Cd
and Hg.

Although the transmutation continues beyond the
desired element, both transmutations can be stopped by the
vaporized Cd, or Hg in the air in the chamber for a long time
to decay to AG or Au to move back to the aqueous solution.
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Author thinks that the following reaction by gas phase
Cd and Hg, which increase the concentration during mass
analysis because Ag and Au drops into the aqueous solution.

19750Hg [64.14h] =*"79Au [Stable]
107,6Cd [6.5h] =1%747Ag[stable]

IX. CONCEPTUALIZED TRANSMUTATION

REACTOR

1) | ooy e
inlet - 1
- \
§ S I A .i’
§ % _;I
3= il TR ——
§ -

(3) Cross-section-1

H,,Helium
filter

(2) metal on negative metal plate

Hig
H20 Flow

V=ground
V=negative
I V=g round

Thin metal plate V=alternately
with ground and negative

(4) cCross-section-2

collection chamber

Hg/Cd gas H20 vibration 240 T
Collection _I.[ 0 Femto-H2 — ]
Shamber A Ultrasonic |
i | | L transducer | ] |
i | | T ;l l “

From Metal To Metal

collection chamber

Ceramics =

Fig 7 Conceptualized Noble Element Generator

The conceptual transmutation reactor is to High-speed
H,O flow is to improve the transmutation efficiency and
metal collection efficiency by H,O vibration and high-speed
H,O flow to circulate the lower concentration of generated
metal, which is collected by the separate chamber with
negative metal plate.

1JISRT230CT1086
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A. Metal collection

lonization tendency is Li K Ba Sr Ca Na Mg Al Zn Fe
Ni Sn Pb (H) Cu Hg Ag Pt Au. In strong alkaline aqueous
solution, [H+] is so low, and if the concentration of the
metal is by far larger than [H+] in strong aqueous solution
the metal metals with moderate ionization tendency can
precipitate on the negative metal electrode, such as Fe, Ni.
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Therefore, the negative electrode of the conventional
brown gas generator has the precipitation of such metals.

Thus, in order to improve the metal production
efficiency, generated element needs to be removed from the
production chamber as soon as possible after generation.

Because the conventional brown gas generator in ref
[8] has the vibration perpendicular to the electrode, it
increases the precipitation on the negative electrode in the
brown gas generator. Therefore, | would like to propose the
new transmutation reactor which has H»,O vibration along
with lateral metal electrode to improve the transmutation
rate and to have high-speed H,O flow from transmutation
chamber to the metal collection chamber with metal plate
which collect the metals as is shown in Fig.6.

B. Transmutation rate

Transmutation rate is improved by the H>O motion
perpendicular to the femto-H; trajectory, but Ohmasa gas
generator (conventional brown gas generator) uses the metal
electrode vibration perpendicular to metal electrode, it
increases the collision rate of H,O onto metal electrode and
increase the precipitation of generated metals.

Thus, to improve the transmutation rate, H,O vibration
along the metal electrode with ultrasonic transducers, and
high speed H,O flow along with metal electrode which is
also for the improvement of metal generation to collect
metals in the separate chamber.

Table 23 Transmutation Route from Mo to Ag.
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C. Gas Collection

As is discussed, Hg and Cd are volatile and they
evaporate and stay as gases in the chamber till they decay to
metal. Thus, brown gas generator needs to have Hg and Cd
collection mechanism of Hg and Cd gas to collect Ag and
Au. It is also for the safety because both of them are
hazardous. Conceptualized Transmutation Reactor needs to
have precious metal collection mechanism and H2O flow to
with lower noble metal concentration needs to be circulated
after collecting precious metals. Precious metal can be
collected by their precipitation on the metal electrode with
negative voltage.

Hg and Cd gas can be collected in potassium
permanganate solution.

D. Wto Au

As is shown in Table 22, *81W and %W are transmuted
to 187Awu, all isotopes are transmuted to 184-188Qg, 188189191
190-193pt, Production of Au, Pt form W is possible, and if Au
can be collected from vaporized Hg, Pt also can be produced
effectively with negative metal plate electrode. Otherwise,
production of metal of from Os to Pt, and Au can compete.
Therefore, starting element is important, and for Au and Pt
production, W is available because Cu has issue which also
produce Ag, meaning that Ag and Au cannot be separated.

E. Moto Ag

| 42Mo | 4TC | aRu | 4sRh | 4Pd | Ag | 4Cd |

noosyH

is
ot

noolF

92 148712 9SM6R 5.52 Stab 16.1 99r 1000 3.63 100 105 _ yn 412 108 06 1.25 9,5% 106 113 4.30 Stab
Mo 4% 'y RaZy "'T bt e e ugpd ™ ¢ Rh_Ag paficd % 1o" Pd In % e
C
106 4.41
93 syn 400 93N 96 _ syn 33 101 Jd02 1.02 Stab mA syn 5:28 106 7| gy 65 107 115957 10. 115
Mo oy b ¢ " d RhJ d Pd|Cd h Ag In 0% sn
9.25 Stab or 3:: o7f1 98R 1.88 stan 10': ayn 434 RuNIO3E 169 103 10# ’;"'sub 10&0..9 6.71 108
Mo % le Te ¥ % e "':' da O1R| pg 91d Rh Ag o le % ox' pd
v
95 " 29R 102 AT A Ll o 109
15.9 Stab 12.7 Stab 207 Ru,1 11.1 Stab 418 pd,1 109| __ 462, 109
Mo 2% Ie ";T syn91d o lu o% e Rh [?" a 02p, pafa% e mA syn y" o8A cd | 64 Ag
)
1 v
$6 16.5 stan 98 _ o ssr 1(0 12.6 Stab 0R2 syn 29 102(10522.3 stan 109 " stan 110 12.4 Stab
Mo 8% le Te 5 0% le ":‘ vy Ru|pd 3% fte Ag % e cd 9% le
—'
1'97 9.55 Stab 99 trac 21111 99 101 17.0 Stab 103 100 Stab 106 27.3 stab 111 7.45 111 111 12.8 Stab
Mo % le Te Ru 0% le Rh % le Pd 3% le Ag ™ d cd cd 0% Ie
tos 24.4 1’:.’.‘ :"': ml .rl e & 'r 1b2 21.6 stan 105 . 353 108 107 trac :':." 107 112 24.1 Stab
Mo 3% 'Y mre ™ n Ru 0% e Rh 6n Pd pg e 'y Cd 3% e
99 65.9 99m 103 39.2 103 108 26.4 Stab 113 12.2 ;’o'{:‘ 1131
Mo 4h Te Ru 6d Rh Pd 6% le cd 2% '} n
$100 5.3 72 T8 100 104 18.7 stab 110 11.7 Stab ::g syn 141 ::1"1'
Mo % 'O, Ru Pd 2% le 2 yi
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In order to produce Ag and Pd from base metal, Mo is
option because molybdenum has an atomic number close to
those of these precious metals. Because Ru, Rh are also
noble element, production of Pd and Ag competes with Ru
and Rh.

Platinum group elements such as ruthenium (Ru),
rhodium (Rh), and palladium (Pd) are used as exhaust gas
catalysts for automobiles to reduce nitrogen oxide (NOX)
generation, catalysts for chemical industries such as
petrochemicals and pharmaceuticals, etc. they are widely
used. Therefore, production of these element benefits these
industries. For the production of these element, starting
metal of Mo is available.

Some of the transmuted isotopes are unstable with the
half-life is longer than a few days, which will decay to the
stabler isotopes in platinum group.

X. DISCUSSION

A. Precious Metal Production

Platinum group elements are ruthenium (Ru), rhodium
(Rh), palladium (Pd), osmium (Os), iridium (Ir), and
platinum (Pt), which are widely used in automobile exhaust
gas catalysts to reduce nitrogen oxide (NOX) generation,
and catalysts for chemical industries such as petrochemicals
and pharmaceuticals.

All platinum group metals are fairly rare, but rhodium,
osmium (Os), and iridium (Ir) are particularly rare.

They can be mass produced by transmutation from W
and Mo. Some of them is stable isotopes, but many of them
is isotopes with shorter half-life and decay to other platinum
group elements.
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B. Helium-3 Production and Tritium Transmutation from
Nuclear Power Plants.[8]

This reactor can produce helium-3 and simultaneously
reduce tritium concentration in tritium contaminated water
from nuclear power plants by transmutation. Thus, impact
on the industry is enormous.

C. Diffilulty in Finding the Transmutation Route

Now I used Wikipedia data of Isotope, and it is tedious
and may have some mistakes. Thus, | would like the
researcher to develop software to find the rout of
transmutation based on the latest study of nucleus stability.

XI. FOR MASS-PRODUCTION OF NOBLE
METALS

Other than Ag and Au, if the reactor has a mechanism
to collect the desired element, mass production of the
desired element becomes possible. Thus the noble metal can
be collected in the transmutation reactor in strong allaline
aqueous with plate applied the negative voltage to
precipitate the noble metal.

A. Brown Gas Generator that has Collecting Mechanism of
the Desired Target Element.(Noble Metals Collection)
I think that noble metal can be precipitate on the metal
with negative voltage in strong alkaline aqueous.

But this competes with B.

B. Brown Gas Generator that has Collecting Mechanism of

the Desired Target Element.(Hg and Cd Gas Collection)

I would like to propose the brown gas generator to

have the mechanism that collecting gas and generated

elements in the chamber for 1°7;pAu[stable] and
107,2Ag[stable].

XI1. POWER GENERATION BY BURNING BROWN’S GAS WITH COLLECTION OF HELIUM-3 AND
HYDROGEN[3],[8]

Brown’s gas generator
3He, H,,0., generator)

H,,20,1°0,3He

Oxygen hydrogen
combustion turbine
power generation syster jjembrane

Hydrogen
Separation

H,'¢0
H,'20

Fig 8 Conceptualized Hydrogen Turbine System to Generate Power and to Collect 3He and 6180,

Because this transmutation reactor created helium-4,
helium-3 hydrogen oxygenl8, oxygen-16, burning in
hydrogen turbine can produce power greater than input

IJISRT230CT1086

power of electrolysis in transmutation reactor due to the
mixture of helium, and it is easier to retrieve oxygen-18
from H,0.
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And helium can be filtered with hydrogen and they
need to be return to hydrogen turbine input to increase the
produced power.

Study on the mixing helium-4 with hydrogen and
oxygen is reported. They use helium-4 and they showed the
clear difference between other gas and helium-4.

XII. PRECIOUS ELEMENT MASS-PRODUCTION

AND OF HELIUM-3

Because transmutation is continuous and it proceeds
beyond the target metal towards higher atomic number
elements, transmutation reactor needs to have the
mechanism to stop transmutation to the target element. For
precious metal it can be collected by standard method to use
negative metal electrode for precious metals to be
precipitated on.

Possibility is to use gas phase element; Hg in strong
alkaline aqueous evaporates from the aqueous, and decay to
gold.

Due to the limitation of production of precious metal
and helium-3 from earth, we should have the large-scale
Transmutation reactor to produce the precious rare elements
for the industry.

XIV. CONCLUSION

A. Ohmasa’s Experiments are Proved to be Correct by
Route Analysis Based on My Femto-H, Transmutation
Mechnaims.

Cu and Cs have the routes to Ag and Au proved by the
transmutation route analysis based on my femto-H,
transmutation mechanism.

B. Porposition to Devalop Large-Scale Conceptualized
Transmutation Reactor to Produce the Desired Rare
Element on Earth

Because transmutation proceeds beyond the desired
element, it needs the mechanism to collect the desired
element before the transmutation to the next isotope.

Due to the risk in shortage of rare element, such as
helium-3, helium-4, Pd Rh Pt, etc, large scale transmutation
reactor can mass-produce these rare elements.
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