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Abstract: This work reported experimental evidences of stable potassium isotopes transmutation to calcium during photocata-

lytic hydrogen evolution in water mixture dispersion of dye (Eosin Y ), potassium chloroplatinate ( K,PtCl,) , graphene oxide

and triethanolamine (TEOA) driven by visible light. This reaction mixture can produce significant amount of hydrogen under

irradiation of light with wavelength longer than 440nm, meanwhile, partial potassium nuclei are continuously converted into

calcium nuclei. The concentration increase of calcium element in the mixture dispersion is accompanied with the process of

proton reduction ( H, evolution) and proton nuclear reaction which yields *He and *He. Those results indicate that some of

calcium elements in nature might originate from potassium-calcium transmutation through low energy nuclear reaction

(LENR) under very mild conditions, which might be related to the yield of negative hydrogen (H™) during photocatalytic

hydrogen generation.
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Nuclear transmutation is a process in which one
element or its isotope is converted into another element

or isotope[ H

Modern physics studies show that ele-
ment transmutation can take place either by natural
process or artificial process. The natural transmutations
of radioactive elements (such as uranium and plutoni-
um) can yield other radioactive elements or isotopes,
while produce huge amount of energy and some possi-
ble dangerous and harmful matters to human beings due
to the strong radioactive emission”™*'. In 1919, Ru-
therford realized the first artificial transmutation from
nitrogen into oxygen by using alpha particle bombing to
nitrogen atoms, known as “N + o — 70 + p'*™*'. In
1932, John Cockcroft and Ernest Walton fulfilled an
artificial nuclear reaction by ’Li bombing with accele-
rated protons to split the Li nucleus into two alpha

particles, known as “splitting the atom” "', In 1938,

Received date; 2017-08-28 ; Revised date; 2017-09-20.

Otto Hahn et al.
reaction of heavy elements, which could be described

by formulas as follows: "Au + n — "*Au (half-life

discovered artificial transmutation

2.7 days) —»'"Hg + n »"”Hg + n — *“Hg + n —
“"Hg + n — **Hg + n — *“Hg (half-life 47 days)
S Ti + n — ™Ti (half-life 3.8 years) — **Pb*™®/.
Scientists also successfully achieved transmutation by
accelerating atoms and some subatomic particles (e. g.
protons, electrons and positrons ) with high speed
(near light speed) in particle accelerators ( Scheme 1
(a)) .

mutations can take place when they “ throw”

Owning to drastically collision, atom trans-
some
subatomic particles outside from their nucleus or “take
in” some subatomic particles into their nucleus
(Scheme 1 (b)). Nevertheless, inducing transmuta-
tion reaction via colliding method requires highly on

accelerator equipment, vast power supply and cost.
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Scheme 1 Schematic diagram of (a) a cyclotron particle accelerators (D-shaped magnets ( called Dee) ) and

(b) A typical atoms transmutations process

Besides natural and artificial transmutation, a
large number of experiments certified that transmutation
can be initiated in “mild” reactive systems under
certain circumstances, like in metabolism processes of
vegetal and animal organisms over the past two centu-

[10-15] .. .
some living organisms

ries In other words,
maintain capability to transmute some elemental atoms
to the different ones while discharging energy slowly.
To investigate transmutation in biological systems,
Kervran et al. investigated potassium and calcium
content variation during the growth of 840 seeds and
403 sprouts. Based on recorded data ( illustrated in

Scheme 2 ) , they proposed potassium may transmute
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Scheme 2 Changes in K and Ca contents in the seeds and sprouts
The left and the right parts of the figure show the measured

results by three series!'*"'!

into calcium during the process of seeds growing,
which could be represented in reaction formula; YK +

'p = “Ca + E""). Some other elemental transmuta-

tions were also reported, such as sodium to magnesium
(WNa+n—;Na®— Mg + e + v ) and manganese
to iron (2Mn + n — 3XMn" — 3Fe + ¢ + v )",
Some studies point out bio-transmutations is associated
with ATP hydrolysis processes catalyzed by ATPase in

") Those investigations imply that

biological bodies
the elemental transmutation is essential to maintain a
balance of certain elements in the biological bodies,
which is critical to organism growth.

Despite of those achievements, many mysteries
are still uncovered for transmutations in “mild” reac-
tive systems. Some researchers are puzzled about bio-
transmutation, for they believe biological system can
not provide sufficient energies to break strong forces
that keep the nucleons within their well-determined
structure. On the contrary, Kervran et al. provided
many experimental evidences for bio-transmutations,
and proposed such transmutation occurrence is due to
enzymes which could act as reaction catalysts in biolo-

U011 Other researchers considered that

gical body
transmutation in “mild” reactive system might due to
protons tunneling through nuclei'"’ | otherwise the
energy released from reactive systems would be so huge
that it would set everything on fire all around. Moreo-
ver, some scientists ascribed transmutations in “mild”
reactive systems to natural background radiations ( cos-
mic radiation). That seems reasonable if considering
there are so many particles in cosmic radiation which
can pass through our body, including about 50 muons
from cosmic rays, 10 million neutrinos coming directly

from the Big Bang, 30 million photons from the cosmic
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microwave background, and 300 trillion neutrinos from
the Sun in every second""""). Based on “neutral cur-
rent hypothesis” proposed by Weinberg, transmutation
could be triggered when nuclei interacted with those
particles, like positive B-decay process, a neutron cap-
turing a neutrino and transmuting into a proton and an
electron (B radiation) with the emission of an anti-

14-15,19-20 . .
: ' The process 1s associat-

ed with heat variation, and can be described as!?’ .

n(0) +v(0) > p'+e +v,,(0) (atom num-

neutrino, vice versa

ber plus 1, namely, Z+1)
or
(0) - n(0) +2(0) (atom num-

ber minus 1, namely, Z-1)

p++ ei+ v‘]anti}
where n(0) referring to neutron, v(0) referring

to neutrino, v (0) to anti-neutrino, p* to proton,

Janti}
and e~ to electron.

Up to now, there is no unified point of view on
the mechanism of elemental transmutations in “mild”
reactive systems. Unveiling that mystery is extremely
meaningful for understanding how life evolution and
surviving on earth, as well as providing safer and low-
cost way to make use of nucleus energy. Given that,
more explorations have to be done to obtain abundant
experimental data and establishing convincing theory
based on those data.

In this work, we fulfill the transmutation of potas-
sium element to calcium during photochemical reaction
of hydrogen evolution ( HER). Photochemical HER
reaction system is a bionic system which simulates the
behavior of plants in nature to absorb and convert solar

21-24] .
L *. Potassium was

energy for hydrogen production
chosen as the target transmutation element in this
work , taking into account the essential roles of potassi-
um and calcium in biological bodies. Photochemical
HER reaction system was chosen to provide a mild nu-
clear reaction environment, inspired by a recent dis-
covery of our group that deuterium and helium were
generated from protons by LENR in that system'” ™",

It is interesting and exotic to find that the concen-
tration of calcium elements increased during the photo-
chemical HER reaction in the presence of potassium.

The results indicate that the increasing of calcium ele-

ments originated from nuclear transmutation by LENR.
To our best knowledge, by far, there have been little
literal research reports focusing on potassium transmu-
tation to calcium occurring in photochemical HER reac-
tive system. We know the surprising results raise many
questions, and more experiments are required on this
topic. Nevertheless, the obtained results provide evi-
dences for scientists to uncover and unify the mecha-
nism of elemental transmutations in “mild” reactive
systems, which might be closely related to H atoms
with electro-negativity ( H™ ) generated in reaction

system.

1 Materials and Experiments

1.1 Materials

All chemicals were purchased and used without
further  purification. Potassium  chloroplatinate
(K,PtCl;, Tianjin Kemiou Chemical Reagent Co. ,
Lid, AR, =99.5% ), H,PtCl;. 6H,0 (Tianjin Kemi-
ou Chemical Reagent Co. , Ltd, AR, =99.5% ), Eo-
sin Y ( EY, Sinopharm Chemical Reagent Co. Lid. ,
=85.0% ), triethanolamine ( TEOA, Xilong Chemi-
cal Co., Lid., =98.0% ), De-ionized water with a
specific resistance of 18.2 M) - ¢cm™ was obtained by
reverse osmosis followed by ion-exchange and filtration
( RFD 250NB, Toyo Seisakusho Kaisha, Lid.
Japan).
1.2 Photochemical HER reaction

Synthesis of catalysts, activity measurements of the
photocatalytic H, evolution and potassium transmutation
to calcium were performed in a sealed Pyrex flask (150
mL) with a flat window (an efficient irradiation area of
10.2 e¢m®) and a silicone rubber septum for sampling.
Reaction solutions were prepared as follows. The cal-
culated amounts of potassium chloroplatinate, graphene
oxides, Fosin Y and triethanolamine were mixed in wa-
ter. For the blank test, hydrochloroplatinic acid was
used instead of potassium chloroplatinate. For compari-
son, calculated amount of Ca (NO,), « 4H,0 were
added in the mixture solution in blank runs of visible
irradiation. Typically, 1 mlL graphene oxide suspen-
sions (1 mg/mL), 70 mg Eosin Y, 1 mL K,PtClI solu-
tion (5 mg/mL) was added into above solution. After
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ultrasound vibration (25 kHz, 250 W) for 30 min, the
mixture was degassed by bubbling Ar gas for 40 min.
The photochemical HER reaction was carried out under
irradiation of visible light (> 420 nm), with continu-
ous magnetic stirring.
1.3 Characterization

The amount of hydrogen evolution was measured
using gas chromatograph ( Aglient 6820, TCD, 13 «x
column, Ar carrier). The detection of D, and He were
carried out in a GC-MS ( Aglient, 5975C, Triple-Axis
Detector ), a Quadrupole Mass Spectrometer ( LC-
D200M) , and a Rare Gas Isotope Mass Spectrometry
System ( Nobleless SFT). The apparent quantum effi-
ciency (AQE) was measured under the same photocat-
alytic reaction conditions with irradiation light through
a band-pass filter (430, 460, 490, 520, or 550 nm).
Photon flux of the incident light was determined using a
Ray virtual radiation actinometer ( FU 100, silicon ray
detector, light spectrum, 400 ~ 700 nm; sensitivity,
10 ~50 WV wmol™ - m™ - s™"). The reactant mixture
was irradiated for 30 min by a 300-W Xe lamp with a
cutoff filter of 420 nm and a band pass filter for AQEs
tests on the H, production. The following equation was
used to calculate the AQE.

AQEs=

2xthe number of evolved hydrogen molecules

x100%

the number of incident photons

Both colorimetric analysis and inductive coupled
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plasma emission spectrometry were used to measure the
calcium concentration variation in the reaction mixture.
Colorimetric analysis was carried out according to the
reference method. Chlorophosphonazo-mA ( CPA-mA)

was used as a spectrophotometric reagent“rzs].
Molecular structure of CPA-MA is illustrated in
Scheme 3772/, Inductive Coupled Plasma Emission

Spectrometer (ICP) measurement was conducted on an

o
PO.H, c?
“~CH,

Cl N=N

HO OH
oo
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Scheme 3 Molecular structure of Chlorophosphonazo-mA

(CPA-MA) 72

Agilent, 725-ES Inductive Coupled Plasma Emission
Spectrometer (ICP-OES). The every detected calcium
concentration datum was measured three times and the

average value was presented.

2 Results and discussion

2.1 Colorimetric analysis and ICP measurement
Colorimetric analysis and ICP measurement were
conducted to investigate the concentration variation of
Ca’" ions in the reaction mixture under irradiation. As
the results shown in the Fig. 1, both colorimetric and
ICP measurement showed similar increase tendency of

Ca’* ion concentration in the mixture during the photo-
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Fig. 1 Colorimetric analysis results of photochemical HER system (adding K,PtCly)

(a) Transmittance of liquid samples at 650 nm over time (b) Ca®* ions concentration over time
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chemical HER reaction. In Fig. 1 (a), the transmit-
tance of liquid samples at 650 nm decreased with the
reaction time prolonging. The Fig. 1 (b) gives the
measured Ca’" ion concentrations by comparing stand-
ard curve and data in Fig. 1 (a). The calcium concen-
tration in the reaction mixture increased from about
30 ppm to 42 ppm during the photochemical HER re-
action which lasted for 90 min.

To verify the colorimetric analysis, ICP measure-
ment was conducted before (O min) and after the pho-
tochemical HER reaction lasted for 60 min (A = 420
nm). As shown in Fig. 2, ICP measurements for every
datum were repeated for three times and the avera-

ge value was presented . Those ICP data obvious con-
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Fig. 2 ICP measurements of Ca’* concentration
before (0 min) and after photochemical HER reaction

(60 min) (N = 420 nm)
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firmed that the concentration increase of calcium in the
reaction mixture after photochemical HER reaction for

60 min. If the

12.5 ppm, the final calcium concentration increased to

initial concentration was around
16 ppm after 60 min reaction. Although there is devia-
tion between colorimetric and ICP analysis, the in-
crease tendency of calcium during the photocatalytic
HER is similar.

This is an exotic phenomenon that the increase of
calcium concentration in the reaction mixture increa-
sing during photochemical HER reaction. Given that
the reaction system was conducted in well sealed con-
tainer which could prevent any exogenous contaminate ,
there is almost no choice but to believe that some sub-
stance in the reactive mixture might be converted to Ca
element. A feasible way is the potassium element
transmutation into calcium via proton LENR, consider-
ing present bio-transmutation research mentioned in in-
troduction section (K + 'p = “Ca+ AE). In this
work , the potassium elements can come from the raw
agent, K,PtCl; in the photochemical HER system.

In order to prove above suggestion of this potential
transmutation from potassium to calcium via proton
LENR, comparative experiments were carried out by
substituting K, PtCl; with H,PtCl, in the reaction mix-
ture, thus there is no potassium element in the photo-
chemical reaction system. Comparative experiments
were repeated for two times, and their colorimetric a-

nalysis results are presented in Fig. 3. The results indi-
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Fig. 3 Colorimetric analysis results of photochemical HER system ( substituting K, PtCl¢ with H,PtCl, - 6H,0)

(a) Transmittance at 650 nm over time (b) Ca®" ions concentration over time
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cated that almost no variation of calcium concentration
during the photocatalytic HER. Those results provide
evidence that the increase of calcium concentration in
the reaction mixture is closely related to the presence of
potassium, namely, indicating elemental transmutation
from potassium to calcium.
2.2 Hydrogen and Helium production from photo-

chemical HER system

To understand the correlation of potassium trans-
mutation with hydrogen formation during photocatalytic
HER, we investigate more details of the photochemical
HER reaction process. Hydrogen evolution tests were
conducted the three repeated experiments and the

corresponding results were presented in Fig. 4. Clearly,
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Fig.4 H, production of photochemical HER system
(adding K,PtClg) over time (X = 420 nm)

hydrogen evolution increased gradually during the 90
min of photochemical HER reaction. The hydrogen was
continuously produced when the mixture was irradiated
by visible light. The results of apparent quantum effi-
ciency ( AQE) for hydrogen generation revealed that
proton reduction (or H, evolution) was highly depen-
dent on the input light wavelength. AQE for hydrogen
generation was 18% at 420 nm, and increased to 38%
when the irradiation wavelength was 460 nm, then re-
mained around 35% between 490 ~ 520 nm. When the
irradiation wavelength was 590 nm, the AQE for hydro-
gen generation was less then 1% . Accordingly, the

variation of calcium concentration in the mixture de-

creased when AQE value lowered down (Fig.5).

B AQE/% [ —e—ca ]
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k —
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Wavelength/nm

Fig. 5 Absolute quantum efficiency (AQE) and Ca*
concentration variation of photochemical HER system

(adding K,PtCl;) over time (A = 420 nm)

We also observed trace amount of *He and ‘He
formation during phtotocatalytic HER, and the results
were given in Fig. 6. Although it is believed that heli-

um can be generated from hydrogen in nuclear reaction

~ 20 H, H,
i 1.5

oozl ..
R He P °He + “He
L ) He )
vf' 0.009 | l
= | . | | ..
S oo0sl, LiL S | ; IR
I NARIM o bR ool 4 d 1o 1Nk,
z U IATA, KA DA AR AL I0 ¢ 000 Ay WY
£ 0.003 AURYI NIV VAEYWUAY TWJMT & T AL A0 ATURT T
- PLaLTITUMN TUT IV /TR LT AYVV VALY T

P ' AW AN VA A /LY I VA L

v

Fig. 6 Mass spectra of gas evolved from Repeated experiment 1

under very high temperature and high pressure, howev-
er, we previously observed the helium formation during
phtotocatalytic HER under normal conditions >,
The formation of helium in photocatalytic HER reaction
indicate that there is possibility of occurrence of low

energy nuclear reaction (LENR) during hydrogen for-
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mation. We previously proposed that the formation of
helium might be related to the existence of protons
weakly bound by electrons ( such as negative hydro-
gen, H ). Actually, Fleischmann and Pons reported
that LENR phenomenon in mild electrochemical reac-
tion conditions, and they guessed it correlated to the
fusion of heavy hydrogen atoms. Our group recently re-
ported the generation of deuterium and helium from
proton LENR in photochemical reaction system, and
suggested that the intermediate complex substance was
composed of protons with weakly bound electrons

27260 1 this work,

(such as negative hydrogen, H™)
discovering trace amount of He and “He showed the
evidences of negative hydrogen (H™ ) existing in the
photochemical HER reaction system and its role in
LENR.

Those above experimental data make it reasonable
to find some kinds of relationship between Ca™ concen-
tration increasing with H, evolution and *He/*He yield-
ing, in other words, calcium element formation is ac-
companied with the process of proton reducing and the
process of potassium transmutation. Those discoveries
may provide another evidence to uncover the mysteries
of elemental transmutations in “mild” reactive systems
from a new point of view. Actually, photochemical
HER systems have some unique characteristics. They
provide hydrogen atoms with a multi-electron interac-
tions and reductive environment ( Scheme 4 )™

>

@ H. evolution catalyst
> @ Pt facet

4 A . TEOA
EYIK ‘ EY? : — o

TEOA*

'ﬁ; "
"‘ ‘44;, AR
(5

Graphene(GO) ’ 2

Scheme 4 Multi-electrons and reductive environment'* ™"

thus facilitating the yield of H™ ions under photon irra-

diation' >,

As H™ is active in reaction system, it
can not only combine with H* to form deuterium and

helium atoms (H" + H — 2D — He)'* ™' but are

promising to facilitate the transmutation from potassium
to calcium.
2.3 Plausible mechanism of transmutation process
in photochemical HER system
Based on obtained data, a plausible transmutation
process in photochemical HER reaction might be as fol-
low: supposing a H atom was produced via negative
hydrogen ion (H™) throwing out an electron (H - e =
H), a K" ion can capture a proton or a negative hydro-
gen and then release two electron to transmute into
Ca’* ion via B decay. These processes could be de-
scribed as:
K'+ H'>Ca™ +AE
or K'+ H—Ca’ 42} e + AE

(Formula 1)
(Formula 2)

Herein , positive hydrogen ( H") is equal to a pro-
ton, negative hydrogen (H™) is a complex substance
composed of a hydrogen atom which weakly binds an e-
lectron. Formula 2 is more reasonable than formula 1
because the strong electrostatic repulsion will keep K*
and H" separated. Here we did not consider the contri-
butions of neutrino and anti-neutrino but we believed
they might involve B8 decay in electron release. As for
the mass difference before and after reaction in formula

, there should corresponds some energy variation dur-

ing the reaction. According to the mass-energy equa-
tion, E Amc’, the mass difference may correlate
energy releasing or new matter formation, for example,
some quarks.

K'+ H = Ca*+ 2¢ + Am (meson or s
u™+d ") (Formula 3)

Occurrence of transmutation process could mainly

-1/3
+

be attributed to the uniqueness of photochemical HER
system, especially the contribution of negative hydro-
gen (H™) to lowering the energy barrier of LENR, as
illustrated in Scheme 5. When a H™ particle approa-
ches the nucleus of a K* ion, strong electronic interac-
tion between the negative hydrogen and the nucleus of
K" ion might lead to such a LENR of potassium trans-
mutation to calcium because catalyst system provided
an suitable reaction and energy environment with multi-
electron and nuclei interaction ( coupling).

We can suppose that potassium-calcium transmu-

tation is beneficial for maintaining human body health.
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Scheme 5 Proposed process of potassium-Calcium transmutation in photochemical HER system

Calcium is an important element for human body, like
constituting the bones and teeth and helping heart and

27-28 )
. Low calci-

other muscles do their work normally'
um intake can lead to fragile bones, high blood pres-
sure, and certain types of cancer. Furthermore, recent
studies have shown that calcium may reduce the risk of
colon cancer, and have potential of preventing breast
and pancreas cancers when combined with vitamin D.
Actually, it is found that negative hydrogen can act as
antioxidant by selectively reducing cytotoxic oxygen

radicals'*"’

. It could be suspected that there might be
hydrogen which existing as negative hydrogen in human
body, for H™ ions are more solvable in body fluids
compared with H, molecule. Those H™ ions could faci-
litate elements transmutation in organism body.

The reported data and proposed mechanism might
be a potential answer to a long-lastingly unsettled ques-
tion, that what environment can induce®mild” element
transmutation, for example, the transmutation in bio-
logical bodies and bionics reactive system, typically,
energy release and new matter formation during such a
LENR. It can also help to answer the question that why
the chickens can produce so many eggs while they do
not take in enough calcium, and how can organisms
take in some special elements even they grow in isola-

ted environments. In addition, the mitochondrion in

cells might capture the energy released from transmuta-
tion, accumulate those energies, and release them

slowly for organism metabolism.

3 Conclusion

In conclusion, this work finds some exotic and in-
teresting results about potassium transmutation to calci-
um in photochemical HER system driven by visible
light irradiation. The concentration increase of calcium
element in the mixture dispersion is accompanied with
the process of proton reduction ( H, evolution) and
proton fusion which yields *He and *He. Those results
indicate that some of calcium elements in nature might
originate from potassium-calcium transmutation through
low energy nuclear reaction (LENR) under very mild
conditions, which might be related to the yield of nega-
tive hydrogen ( H-) during photocatalytic hydrogen
generation. We realize those discoveries may raise

some questions and arguments.
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