000090000600 000608
NN N N Y NN NN NN N Y

YA
NN NN NSNS YYD NS IIDIDIN
Y ) D0 0000000000000 000000000000008000000000 0068
0RO L0000 0000000000000000000000000000000009 008
PR PO PP 000000000000 00000000000 R0000000000000009 000
00RO 000000000000 0000000000000000000000000000000000608

YEN) DO OO 0P 0L 0000000000000 060000000000 00000000. 0 NCYOYCYYOYY)

QWWJJJJJJJQJJJJJJJ

) ‘ ) I 00000000 ©000000000000000000000000000000000000000
~7Y ,NJJJJJJJJJ 9000000000000 ) .553“&”5 ,5&“? ..Q@\yv \ﬂ \%ﬂﬁﬂﬁf
910/0/0/010/0/0/0/0/00000000000000 ) 0100 558???884??585F 0/0/0/0000000000006
010/0/9/010/0/0100/0/000/00000000000¢ 0 /0/00.000000000000 000000 20000
)100/0/0/0/0/0/0/0/000.000/000000000 o0l 0000000 00000 0000000000000004¢
0000000000000000000000 OOO00) © 00000000 JOXK .
18/0/0100/0/010/9/0.0.6/0/0/0.0.0.0.0 000 ¢ 00 ) 0000000 . i
)00/000000000000000000000 i) oee00000000

26 September 2016

P
)
)
N
0.9
0.9
.9
P )
L)
0.0
L < )
0.9
{ }
oo
®o_0
oo
oge
o5
)

-
J
J
J
J
2
)
®
J
J
o
\J
)
o
®
o
]
o

A

)
X

0O
_))
J

®
)_)
J
23

3
o2
23
o8
850!
o°

.
J
®
J
-
)
J
\J
"4
\J
9

00
Q%
Qu
D)
°

°]
°
®
o
8.
o
\) <
®.
JJ
Q
L
52

)

3
.3)

33
o,
3

2}
5
3
®
o,
oL,
e
o
o
®
)

00
e,

0
Y00 foelels e o0
mv\wu oo 00000000000 ssssssnss

-
J
)
J
o
)
®
J
9,
)

w
J
S
J
J
®
®
°
©
8
e
25
°
3
33
()
JJ

-
23
®

®
J

3
2

4
\.)

®
)
J
2
J
o,
J
\J
o,
o,
\J
o,

J
J
.
>
J
o
©
o,
L)
ss
e2e0e.
o®

-
J
J
J
9,
®
o
9,
\J
\J

)0000.00¢
U %ﬁﬂﬁﬁmmmw
00000000000

-
333
R
050
o5
34
%6
53
800!

°

00000000000

-t
JjJ
009,
0 o0
333
000,
20
3
320
5323
o

~
4

Oo®

O5®
J
J
)
o
)
9
P

i

' P P
020,00
D050
0.9 059
00500
09 J
J .9,
00,0060
I
6909090950
IR
o9

\J
o
9,
S,
o,
o,
9

D
2333
66
o> J
JJ )
000,

05050,
092"
oo

o
J
J
J
o,
o
o
&
oo

s - _—
Jj)j)JJJ
JJ)) J
Ssesets
2332
232323
202858,
2058
egeg
806
850
820

-

J
J
J
o
9
S
9
S,
o
®,
9,

-
J
P
)
=9
)
826>
0.9
()
.0,
® @ o
323

-
J
j)
<3
e®
o>
® o
3
®
I
o0
o8

000000000000 X
)/090/0/00/00000 ®
00000000000 J
00000000000
0/0/0/0/0/0000000

) 000000000000

J
2
J
)
2
J
)
o
)
)

J
J
J
J
J
®
L)
L)
o]
S
3
®,

-
9
4
J
S
J
®
J
9
9,
9,
9,

-
©
59,
J
J
S
0,
S,
8,
S
o,

J
J
®
9
.
)_)
J
J
J
®

)JIJJJ)JJJ%y\ﬁy
,Ubﬂbﬁﬁﬂﬁﬁﬂﬁﬁﬂmu
900000000006 00

A
J

p |
@

5
s
®
25
28
o0
20,
o8
S
o8

soe
P

3
D
_)/
<)
&
533
0
323
33
=
3
S0
3
a33°

v

Yoot
-
-’

J
J
J
J
S
S
J
3
J
J
9

\J

50658
:)jj ©

J J
333333
I
82020 o
850 ® o
32
B8 o0 o
oo
PP
050
egeg00
%
<

-
J
)
o)
9
2
s
o
°
e%e®
o®

OOC
10000

50 =S
S 2 o

3
>
®
3
o
®
9
o
3
J
L J
82

J

A
J
J
2
2
J
S
)
o,
)
o,
o

J
)_J
o
o0
_)J
<
o®
))
33
‘)\)
JJ
L)

o
JJ
®,

D
8>

33
)J
e ®
"0
2 ®
20
34
Y
®
0®.
L)
o0
L)

J
°®
jJ
_))
Ss!
o
o®.
o®

o
o®

S
o9,
o

J
o
J
J
J
®

)
®
)
9,
)
9,

®,
o,
o
°
e

)J
’
>
9
<Y
50
J
%!
3
05
o
)\.)
®
o®.
°
°
L]
L)
o
o
<
©
o
®

)
S,
o,
®
o)
\J
J
J
J

)
J
J
J
J
2
J
o
J
o
)
)
LJ

00000 000000000000 O 00000 00000000000000000000U0000000000000000000000000000080

201010/0/0.00/000.000000 0000 eeoe00000000000. 0 - )0 ©00eeeee00e000e0000000000000006e ﬂ? \&Nxxﬂﬂﬂﬂﬁﬁﬂ
Sololelelelal o e e s 0 0 06 000000 . (5% , .pwomwﬁhﬂﬁxf
01010/0/0:0 0000 ¢ 00000 J%&J&J))&J)))))))
1010/0/0/0/010/0/0/000 00 00.0000000000000
90000000000000 X 0000000000
90990000 00600000 C0) ‘OJQQJJJJ)))
/0/0/0/0/0/00:0.00000000 > 000000006
)900000e0ee I 00000

) 1010000 A5 MVQY)LYJJ

9,
\J
59,
)
5
®
®
J

2009000000 ) 00000000 0000000
9909000000000 0000000 0000000000000
OO ) %erLV@@ﬁ%ﬁﬂﬂvﬁﬂ
NSNS . H.M«WNWN m\wWVvJJJJJJJJJJ)JJ)J)) Y XY X
oo e le e o le 'e'e c'elc's o lelolelel0le!

)
o,
o,
82
©
J

\

/.
)
9
o,
J
J
J
J

< { )
23 ITIN
X 1S
LI\ Brwii b, b e
IR I I L I
g)JJJJJQJJJJﬂQJQJQJ
IIIIILIILILIS
IRITIIIIIIIS
IRIRITIIIEIIIS
PP IEIL PPN
0000056000000 3000000
0,00 0. 0.0, 0_0_0.0
c0o0000000203000 026,
0.9
09
Ou®
)
A

o
)
)
059,
0305
J
D9,
I
DS
J 2
) 20
73

©
o
J
J
S,

o
o,
'S,
5

S5
2%

\w H.M.».M.»ﬁ X
'\

0010001000
000000000000
0000000000000 _wa

et Ll

I I I

XX XXX XXX XX XXXL o

R s

o\m.vuoo \fﬂwua % &%&JJJJJJJJJJJJJJ Je 00.0:0.0. )
XX ! Siaseeieseeeeel

)

o
J)%J
856!
53
3
ogo
oge
33
020,
05,
2826
33
800 o
oo
32
280
o)
) JJ
))JJ
)//J
)j /"
)
J J
)

@
®
L)
o,
e,
)
L)
o,
L)
)
L)
®
o
)
®
o
®
)
o
=
\J
°
®
J
©
J
j
43
o
D
°
3
820
<)
rw)
J
—) )}
'))
25
D

o,
S
)
o,
o,
J
J
J
9
°
)
J
)
J
)
)
J
2
®,
©,
o,
J
J
J
J
J
J

‘‘‘‘‘‘‘

] NCYCY ) ) i y ,
0000000000000 00000000000 00600000060.0
PO L L0000 0 0000000000000 0000000006 0006060000

WYY g 10000000000 000000000000000000000000000000004@ )
2000 0 PR 0R R0 LR e00e000 000000000 200008 N
N 0000000000000 0000000000 0000 0100000000000

J
S
S
J
2
J
J
J
o)
©
@
9
J

®
J
J
O

D
2
S
4
J
4
4
J

J
J
D

)
J
9,
<
4

: ~ P90.900.00

NSO SOOI
NN SN SNNNIND

,,,,,,,,,,,




What It you had a document that...

®x Showed nuclear synthesis without harmful radiation
®x nhad two catalysts, a big and a small one

®x could self sustain

® operated between 300 and 1500°C +

®x Had demonstrated melt-downs

x \Worked as a fluid

® could be enhanced by other catalysts

x potentially gave insight to the whole LENR field



| ugano ash

Table 1. Measured and natural occurrnng abundances for Li and Ni ions in fuel and ash, respectively.

lon Fuel Ash
Counts in Measured Counts in Measured Natural

peak abundance [%)] peak abundance [%] abundance %]

15804 8.6 569302 92.1 7.9
168919 914 48687 79 925

93392 67 1128 0.8 68.1

36690 635 0.5 26.2
2606 1.9 ~0 1.8
5379 3.9 133272 3.6

N 1331 1 ~0 0.9

® ajor shifts in both nickel and lithium Isotopes



Where Is the main energy
coming from?

Low Energy Nuclear reactions (LENR), candidates may be
Neutron stripping: ‘Li + 2Ni = °Li + 2*'Ni
(favoured by Gullstrom/Upsalla)

or

Fusion + Fission Decay: p + ‘Li = °Be = “He + *He

(favoured by Piantelli and giving a yield of 17 MeV)



Patent US application 02637 58A

“A process Is disclosed for the generation of energy achieved when an
ionic hydride or deuteride is heated with certain elements capable of forming a
covalent hydride or deuteride respectively”

(54) DEUTERIDE/HYDRIDE CATALYZED = Priority date: May 39 2006
CONDENSATION ENERGY PRODUCTION ’

(76) Inventors: Richard A. Day, Crever, O (US); : . th
Kenneth A. Rubinson, Bethesda, MD i PUb“Shed' NOvember 1 5 5 2007

(US); Terrence McConville, Cincinnati,
OH (US); Alfred Kornel, Cincinnati, : : .
OH (US) x Rossi’s 18 public demo: January 14™ 2011




What is it about?

®x \WVell, excess heat from LENR and something like Lithium and
Lithium Aluminium Hydride would gualify... and as you will
see, It Is a good choice relatively from a safety standpoint

® [he patents preferred embodiment Is to use antimony which forms Stibine with
porotium which Is a gas which Is phenomenally toxic, but, it has short bonad
lengths and angles which can be excited into vibration modes by [Hz radiation
(read IR). The hydrogen could be replaced by deuterium.

® |nto the mix you place a molten ionic hydride like [Li+ H-| or [Na+ D-]

®x [he H-/D- causes a collapse of the hydrogen isotopes on the main catalyst and
via a transition state, there Is collective condensation leading to nuclear synthesis


https://en.wikipedia.org/wiki/Stibine

Observation of pressure drops GS5.3

®x During *Glow Stick® 5.3 we saw large reversible pressure drops repeatedly

over a narrow temperature range where pressure was higher on either side

x Could this be LisAlHs and 2 x 'H- in an unstable intermediate state?

-

Stibine Germane Arsine
H

‘ 152.51 pm

distances in LiIAlH4 vary

OE

ween 1.59 and 1.64 A : : 3 ;
TS AS FEO A T 929 A 1519 A



oLi//Li ratio iIncrease in Lugano?

In respect of Deuterium and catalysts such as Antimony (Sb),
the patent claims

“With three deuteriums, °Li is the predominant product”

so if the Lugano reactor was actually using LiAID4, °Li could be synthesised

® However, on page 23 of the Lugano report it says
the fuel did not contain deuterium

compatible with a L1AlH, molecule. This compound can be used to produce free hydrogen by heating. We
remark 1n particular that hydrogen but no deuterium was seen by SIMS. The other methods are msensitive to

both hydrogen and deuterium.



LIAIH4

x | isAlHs where any group of 3 x 'H + H- leads to *H -which decays to °H +
neutron, could this explain neutrons observed in *Glowstick™ 5.37

® neutrons could transmute nickel iIsotopes and other cell constituents,
vielding range of elements and potential secondary reaction products

® neutrons could transmute 7L to 8L - decays 1o 2 Alphas and a beta-,
whose high energy would be dissipated as Cherenkov radiation. Could this
explain “Signal” in *GlowsStick™ 5.27 Would it explain the “Blue Glow” in
claimed E-Cat X? Alternatively Li to 8Be which immediately becomes 2x*He

» However, patent 0263758A1 says no °H is observed


http://www.tunl.duke.edu/nucldata/GroundStatedecays/08Li.shtml
https://en.wikipedia.org/wiki/Cherenkov_radiation

Why no °H?

®x S0 s 4H becoming 4He?

2.1.1 Solar neutrinos

The Sun loses energy by radiation, but remains stable due to the production of energy
via hydrogen burning. The main burning cycle in the Sun is called pp-cycle where
hydrogen 1is fused to helium. The net reaction can be written as:

AH 4+ 2e~ — “He + 2v, + 26.73 MeV. (2.1)

x So that would be 3 x 'H + H- exactly as claimed in patent 0263758A1 and
one might ask if it can provide an alternative explanation for the observations
of Canon, Piantelli, Rossi, Brillouin, Clean Planet etc. and with deuterium,
Pons and Fleischmann. Requires cleaning and pre-loading/occlusion
saturation into confining geometries in other embodiments though


http://www.e15.ph.tum.de/fileadmin/downloads/thesis/phd/2008_Teresa_Marrodan.pdf

“He interactions”?

» “He / alpha, depending on energy could transmute:
>3Ni to ®2Ni by way short lived positron emitting °2Zn and °2Cu

SONJi to 22&0 51N to °°Cu by way short lived positron emitting ©Zn
92N o O S NE o

x [f only looking at Ni, then Nickel ®2Ni would be predominant isotope in ash

®x However, on p. 29 of the Lugano report, the authors say stable zinc not

found in ash which is unsurprising given the huge unlikelihood of “He and
Nickel interactions

62

exciting “°Ni to “Zn, which then via positron emission decays back to “°Cu and °*Ni, but that is hardly

believable to occur due to an enormous Coulomb barrier to merge ‘He and Ni. Besides, with this reaction
one can also go to stable Zn 1sotopes, which are not found 1n the ash.




How can the Aluminium disappear?

Assuming these high energy “He

Reaction Q-values for 2’Al + alpha
ST1P4+y  9668.71 Stable R

0Si+p  2372.16 Stable  R?

Protons from R2 could interact with Nickel to result in observed ash
transmutations and they could also interact with ‘Li to change that ratio



Empirical data in patent application

TABLE 1 TABLE 2

Examples of correlation of observed heat production with Na, Protium/Deuterium Conversion to “He and
’ ' L} ' 4 .- " -
D,. and Sh with theoretical heat of mass to energy conversion He with Boron and Germanium Catalysts

Amount Theoretical Joules Observed Amount? of Produet
EXPERIMENTS? °l.1 formed 3d " oL Joules Catalysts/Reactants Products ng-atoms

Procedure 1 21 ng-atoms 50,700 57,300 B/Nall/H; “He .15
Procedure 2 36 ng-atoms 86,400 93,300 “He 0.067
CONTROLS ng-atoms Ge/NaH/H, ‘He 1.4
Nitric acid reagent” 0.0025 "He 0.56
Sodium” 0.0025 : NaBD,/D- *He 0.077
Residue 0.0022 (B/D) “He 0.30)
She 0.0156 . °Li trace
Stainless steel® 0.0093 : Li trace




| ack of radiation’

[0017]

"No high energy radiation escapes the hermetically sealed cell during heat
oroduction with deuterium fusion, nor Is any detectable amount of a
radioactive product produced when the cell contents are examined.”



Meltdowns?

[0021]

“When germanium Is used as a catalyst, temperatures rapidly rise above
the melting point of stainless steel (1450°C). [hus, with Ge, reaction
vessels need 1o be made of higner melting alloys to avoid container failure.”



Self sustain®

[0034]

“If the cell and its contents are heated while maintaining elevated pressure,
the reaction will be self-sustaining.’

“The reaction can then be controlled by use of heat exchangers which will
maintain the temperature at acceptable levels, generally below 1500° C and
above 900-1000° C. Thus, the reaction will be self-sustaining and the heat
removed can be used as an energy source”



Adding heat

[0035]

“Alternately, at lower temperatures, where the reaction Is not selt-sustaining,
.e., below 900° C and above 300° G, a non-self-sustaining reaction will occur.
Thus, the reaction chamber can be placed In a heated area, such as within a
power plant, to boost energy output. The reaction chamber would simply be
placed In proximity to the burners from the power plant, or other heat source

from the power plant, so that the external temperature of the chamber
exceeds 300° C, preferapbly about 650° C, causing the fusion reaction to
Ooccur and, Iin turn, increasing the energy output from the power plant.”



Transition metal”?

® At first glance, there appears to be no transition metal in this system
®x However, all suggested reactors contain transition metals

x [esting a suggested embodiment in an Al2O3 *GlowStick™ or similar would
resolve this question



Fuel ratios?

= Procedure 1 [0026]
“The molar ratio of hydride/deuteride salt to catalyst should be 10 to 1”

= Procedure 2 [0027]
“The molar ratio of catalytic element [such as antimony] to reactive metal

[preferred metal is sodium] to hydrogen/deuterium should be catalyst
0.01M, reactive metal 0.1M, hydrogen/deuterium O .001 to 0.002M”



| ENR LIVE Proposal 3:
(G0 for melt down?

= (Ge/NaH/H-»

Expect “He and °He

x (Ge/NaD/D»>

Expect “He and °He + some Lithium
1. Show what steel reactor does at maximum power of heater

2. Show what steel does with fuel in at maximum power of heater


http://www.sigmaaldrich.com/materials-science/material-science-products.html?TablePage=19297764
http://www.sigmaaldrich.com/catalog/product/aldrich/223441?lang=en&region=US&gclid=CjwKEAjw652_BRDfkebVrdOGkDISJAD0Q2RuTh-qImZygtJX6oihYiMsbJnerLqaqQs_MxKhPO-LohoC2crw_wcB
http://www.sigmaaldrich.com/materials-science/material-science-products.html?TablePage=19297764

Conclusive test?

®x Reactants Na, NaD and Sb (or maybe as indicated in table/patent)
slowly rise to 950-1050°C over 2-12 hours then hold in this range for

as long as convenient to ensure maximum synthesis

; TABLE 2
= Ash should contain
Protium/Deuterium Conversion to “He and

6L| HOT preseﬂt iﬂ the fue‘ ‘He with Boron and Germanium Catalysts

Amount?® of Product
Catalysts/Reactants Products ng-atons

B/NaF/H, e 0.15
“He 0.067
Ge/NaH/H, He 1.4
| 0.56

NaBD./D- *He 0.077
(B/1) “He .30
"1 race

frace




What makes this really special”

't Is a liquid, double catalytic chemical system, simple preparation

Driven only by heat

Controllable by simple heat extraction

Can operate over a temperature range and so enable self sustain

Can fall safe when covalent hydride breaks down

it requires no specially constructed nano particles or complicated electronics
it may give insight as to how all LENR works

it will be free to deploy from May 3™, 2026 - not a moment too soon!




MFMP Goran - A 2 part DLMS
Printable Reasearch Reactor Concept

,( B
\\ \./ >

\/ <0 il
39mm l.oad ~ ]

53mm w.eld Don’t smoke
10mm h.eat The New Fire

Direct Laser Metal Sintering (DLMS) Cartridge concept: billet, lathe, drill bits and weld
Printable research reactor concept 4mm hole for thermocouple / cartridge heater

x James Stevenson, for making me aware of this patent

ThaﬂK yOu x Patent authors for their groundbreaking research

= MEMP donors for making the research possible


https://youtu.be/MpXdp6fmUMA

R | /
O | e Of N I C Ke | - tion metals [39], we assumed that tetrahydroaluminate anions may

act as stabilizers for the nickel nanoparticles.

® Nickel accelerates low temperature
breakdown of LIAIH4

= Molten Li and or LiAl part dissolves Nickel

® | ithium Hydride formation forces creation
of Nickel hydride nano particles

®  Aluminium Hydride ions stabilise Nickel

nano particles at 2-3nm The role of lithium tetrahydroaluminate in the
formation of nhano dimensional nickel
hydrogenation catalysts, L.B. Belykh, Yu.Yu.
Titova, V.A. Umanets, A.V. Rokhin, FK.
Schmidt. Applied Catalysis A, 2011 p.71

® [NIs requires slow temperature rise

®x Surface plasmons enhance process


http://www.sciencedirect.com/science/article/pii/S0926860X11002663

Shock waves In condensed matter

1. INTRODUCTION

Shock waves are used to achieve high pressures

and densities in condensed matter, Because

shock compression is thermodynamically irre-

versible, it is accompanied by an i1ncrease 1in

temperature. For example, water shocked to 30

GPa (300 kbar) is compressed more than two-

fold in density] and heated to 2000K.2 The SOurce
shock compression of molecular fluids is of
particular interest because of the phenomena
that occur at high densities and temperatures:
strong intermolecular repulsion, molecular
rotation, vibration, and dissociation, elec-
tronic and molecular ionization, and chemical
decomposition and reaction. Results for a
number of fluids will be reviewed in terms of
these phenomena.



http://www.apple.com

Huge-pressure-induced volume collapse in LIAIH4
and its implications to hydrogen storage

| | X
Shock in LIAIH4 1,59 and 1.64 A
4
In summary, on application of pressure a-LiAlH, trans-
forms to B-Li1AlH, at 2.6 GPa and this transition 1S associ-

@)
ated with a 17% volume collapse, apparently originating 1 23 aﬂd 1 36 A
from electronic transition of Al-s to -p states. Above 33.8

GPa the B phase transtorms to y-LiAlH, with a negligible . .
change in volume, but with an increased coordination num- shorter H-H-H-H than in other embodiments

ber of Al from four to six. The electronic density of states

confirms that all these phases have nonmetallic character up
to 40 GPa. The energy difference between a- and B-Li1AlH,
1s small, the a to B transition pressure is relatively low, the
equilibrium volume for B-LiAlH, is low (implying efficient
storage of hydrogen), and the relative weight content of hy-
drogen 1s high, and hence, the B phase stands out as a prom-
1sing candidate for hydrogen storage.

phase transition. Moreover, on going through the B to vy
transition the tetrahedral environment of Al in the 8 modifi-
cation 1s changed to a strongly deformed octahedral environ-

ment in the y modification (four H atoms at distances of
1.23-1.36 A and two further H atoms at some 2.25 A). The
identification of AlHg-configured units 1n the 7y phase 1s con-

20

sistent with the measured infrared spectra.

Could kinetic impacts due to high energy Alpha/4He stimulate reaction?


http://folk.uio.no/ravi/allpapers/47-LiAlH4.pdf

Ammonia“

&

»

LA
107.8©

sSource


http://fermi.uchicago.edu/publications/PDF/oka133.pdf

Other tests...

x 92Ni enriched Nickel + Al2'803 + Ho - look for e+ e- dual 511keV annihilation
photons (proof of Piantelli) or potentially YO, 26.5s 4.8MeV gamma decay
to stable '9F evidence of slow neutrons - Stoyan Sarg

x 62Nj enriched Nickel + LiAlH4 + Li + Al21805

x | jAIDs + Li + Ni + Al2'803 : look for e+ e- dual 511keV annihilation photons
evidence of Al + alpha > 2Si+p


http://www.slideshare.net/stoyansarg/a-new-theoretical-approach-to-lenr-usint-the-bsmsg-atomic-models

