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Overview

March 239 1989 Fleischmann and Pons reported results of:
an anomalous heat effaesulting from theextensive
electrochemicahsertionof deuterium into palladium
cathodes occurring over antended period of timay means
of electrolysis of (alkaline) heavy water.

This heat effect was at a levainsistent withiNuclearbut not
Chemicalenergy or known latticEtorageeffects but

occurring (nostly without penetrating radiatiom(, ,°) g
or activation tH).

Nuclear level heat effects have been observed in the D/Pd
system with energies 10D 10* times known chemical effects
[Energetics 22 & 35 keV/Pd or]D

x Why do doubts still exist?
x What is reproducibility?

U What do we expect?
U What do we see?
U What is the problem?



Salient Criticisms

X AThe experiments/results are not reproduaible

U In 1989 some teams saw no results
U Different results in different laboratories
U Inconsistent results in the same laboratory with similar samples

X AThe results are inaccurate:

U Mis-measurement of input power
U Mis-measurement of output power
U The delta (Rs) is not outside the measurement uncertainty

X AThe heat iIs real but iIs due to unknown or unaccount

chemical effects or lattice energy storage
U Overaccounting for electrolysis products{y
U Chemistry in the electrolyte volume
UEnergy storage and release (sm

X fMIssing nuclear products :
GUQuantitative energetic product
U Difficulty of measuring'He in the presence of,land ambient
U Quantitative confusion



Correlations observed in SRI results
X Necessargonditions!!!

Maintain High AverageD/Pd Ratio (Loading)
For times >> 2660 timest (Initiation)
At electrolytic i >256500mA cn¥ (Activation

With an I mposed D FKDiseguiirium
eor ot her sui tabl e sti mul

- electrochemical current or current density
- T or P step

- Ultrasonics
- Laser stimulus

X For Pd wire cathodes* Mode A heat production

sz: M (X'XO)Z (i'io) ‘iD‘

X = D/Pd, X~0.875i1°=75450mA cm?, i,=2-20 mA cm?, t°>20t 5 p

* 50 pum foils follow a similar equation with lower current thresholds



Comments on Reproducibility by Cravens
x Dr Dennis Craveng]

e the main problems i n rep
1. Hydrogen contamination*,
2. Poor Pd**,

3. Trying to load too quickly at first, then
4. Not running at high enough current density.

* | have personally seen labs trying to replicate that had ope
[D,0O] bottles in a humid climateMy humidity at my
location is around 25% and | still run a dehumidifier and
don't mix things on a rainy day.

** With Pd, | have had better luck with three 9's than with fiv
9's materials.

You want the proper crystal orientation presented to the
solution.

It is amazing that "we" have known this for years
but"replicators"never really ask for help or do their
homework 0

[1] First stated in public at ICCF4, Maui, Dec. 1993.



Electrodes capable aftainingandmaintaininghigh
loadingl are capable of producing excess heabos]
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Figure 1 Maximum loading, D/Pd, attained in experiment; determined by R/R°.



Mttain High AverageD/Pd Ratio (Loading)O
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# Cells Attaining the Specified Loading
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Maximum Loading Obtained (D/Pd)




Mchieve HighMaximumD/Pd Ratio (Loading)O

ONo Heat SRT  ®Heat previous work ®ENEA  ®WHeat SW SRI

20 1
18 -
16 1
14 -
12 1

10 -

08 082 084 0.86 088 09 092 094 096 098 1 1.02 More
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Mchieve HighMaximumD/Pd Ratio (Loading)O
X CalTech(1989/90)

N.S. Lewis C.A. Barnes, M.J. Heben, A. Kumar, S.R. Lunt, G.E. McManis, G.M. Miskelly, R.M. Penner, M.J. Sailol
P.G. Santangelo, G.A. Shreve, B.J. Tufts, M.J. Youngquist, R.W. Kavanagh, S.E. Kellogg, R.B. Vogelaar, T.R.
Wang, R. Kondrat, and R. NeNature,340525 (1989).

AD/Pd stoichiometries di.77, 0.79, and0.800btained from these measurements
were taken to be representative of the D/Pd stoichiometry for the charged
cathodes used i n this work.o

x MIT (1989/90)

D. Albagli, R. Ballinger, V. Cammarata, X. Chen, R.M. Crooks, C. Fiore, M.P.J. Gaudreau, |. Hwang, C.K. Li, P. Lir
S.C. Luckhardt, R.R. Parker, R.D. Petrasso, M. O. Schloh, K.W. Wenzél].&x#Vrighton J. Fusion Energyo,
133 (1990).

Naverage | oadi ng 0.7.05aml0.78€.050or thedwamddd
| oaded cathodes, respectively.o

x Bell Labs.(1989/90)

J.W. Fleming, H.H. Law, J. Sapjeta, P.K. Gallagher, and W.F. Marhon, J. Fusion BEnéigg,(1990).

fthe degree of deuterium incorporation was comparable to that for the open cell
the same time duration. The amount incorporated in longer electrolysis
experiments was typicaljdD, (0.45 <x <0.75) 0




Mchieve HighMaximumD/Pd Ratio (Loading)O
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Excess Power (W/cm3)
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Variation of B¢ with D/Pd Ratio
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g I:é &
L 3
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Atomic ratio (D/Pd)
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MaintainHigh AverageD/Pd Ratio (Loading)
For times >> 2660 timest 5 (Initiation)O

3 —_
B 1-3 mm dia. Wires [17]
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MaintainHigh Average D/Pd Ratio (Loading)
For times >> 2660 timest 5 (Initiation)O

M 1-3 mmdia. Wires [17]

B 50-100 um thick Foils [15]
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First Inttiation [ Hours of Electrolysis]




MLt electrolytic 1 >250500mA cm?  (Activationo
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P151M LiOD + 200ppm Al, 3cm x 3mm Pd Wire cathode.

Vref — Icell — Average and Error ba

F)Total =12W
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Time of Electrolysis (Hour:



ETI SuperWave Loading Dynamics (D Flux)



