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Neutron Evolution from a Palladium Electrode by Alternate Absorption Treatment
of Deuterium and Hydrogen
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We observed neutron emissions from palladium after it absorbed deuterium from heavy water followed by hydrogen from light
water. The neutron count, the duration of the release and the time of the release after electrolysis was initiated all fluctuated
considerably. Neutron emissions were observed in five out of ten test cases. In all previous experiments reported, only heavy
water was used, and light water was absorbed only in accidental contamination. Compared to these deuterium results, the
neutron count is orders of magnitude higher, and reproducibility is much improved.
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It has been reported that palladium electrolyzed in heas80C°C in an electric furnace to evaporate all water in it. The
water produces excess héatowever, the mechanism re- palladium sample was placed in a quartz glass cell contain-
mains unknown because research is hampered by poor reprgg 100 g of heavy water electrolyte. It was surrounded by
ducibility and lack of control. The very existence of the re-a platinum mesh that served as the anode. Electrolysis was
action is often called into question. On the other hand, basg@erformed for three hours. Immediately after that, the pal-
on several reliable reports of neutrons and other fusion prothdium cathode was transferred to a light water cell where
ucts, many researchers assume that the mechanism invollight hydrogen absorption was performed. At this stage, volt-
nuclear fusion; however, many problems remain with this agge was 10V, and current was about 2A. The light water
sumption?=> cell was made of Pyrex, and it was 10 cm diameter and 20 cm

The authors have examined many of the reports availabhégh, with a silicon rubber lid. The palladium was introduced
to date of neutrons and heat, and have reached the followitfyough a hole in the lid. The cell was also equipped with a
conclusions. First, when neutrons and excess heat are g@batinum mesh anode in a configuration similar to the heavy
served, they usually appear after electrolysis has continuagter cell. In this phase, voltage was 40V and current reached
for along time. Second, many instances have been reporteciimaximum of 8 A; however, because the electrolyte tempera-
which these effects occur after the cell is replenished with neture rose rapidly toward its boiling point, current was reduced
electrolyte. Third, it is known that when electrolysis is usedo 1 A.
to absorb deuterium into palladium, at first, the electrolyte Neutrons were measured with three He3 detectors
contains almost pure heavy water but later, it becomes mixgdtaced 50cm above and apart from the cell. The de-
with light water® This substitution occurs because heavy watectors were calibrated with a standard Cf252 neutron
ter is hydrophilic, and light water permeates even a nominallyource (258 x 10* decay/s). The background count was
closed cell at some stage during the process, gradually dil@008+ 0.003 c/s. The efficiency of the detectors was set at
ing the heavy water. 4 x 107° by calibration measurement. To reduce noise, the

Based on these observations, we conclude that this reatetectors were covered by an electromagnetic shield. After
tion must require something more than the absorption of deagalibration, neutrons and noise were distinguished by cover-
terium. In particular, after electrolysis has continued for &g one of the detectors with a 0.5-mm-thick Cd film. Neutron
long time and the heavy water has been replenished, light wamission could be detected by the coincidence method with
ter is likely to be mixed in the electrolyte. Also, after electrol-two of the detectors and the anti-coincidence method with one
ysis loading has reached a certain point, any hydrogen preseetector that was covered by the Cd film.
in the cell will migrate to the cathode and block the absorp- The experiment was performed ten times. A typical re-
tion of additional deuterium. In view of these facts, we presult of neutron emission is shown in Fig. 1. This shows the
dict that the reaction cannot occur with deuterium absorptiameutron count rate as well as the input voltage, current, and
alone, and that it requires certain triggering events. electrolyte temperature during the run. In this example, volt-

Palladium wire, 99.9% purity, 1 mm in diameter and 3 cnage was raised to 85V at 3000 s, and immediately after that,
in length, was used as the cathode. Tungsten lead wirkand 2 count rates were observed by the detectors that were
1.5 mm diameter and 150 mm in length, was welded with theot covered by the Cd film. As shown in Fig. 1, 25,800 neu-
sample electrode. The electrolyte was composed of 100&@ns were observed to emit from the cathode, with the count
pure heavy water from Acros Organics, angddO; reagent rate of 1c¢/s. Neutron production peaked when voltage was
from Kanto Kagaku Corp., which was 99.5% pure, and wasaised, and 200 s after that, fell to the background level again.
adjusted to 0.2 M concentration. The reagent was heated Duiring this period, the total neutron count was estimated as
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Table I. Changes of the factors and neutron emission for various measurements.

Cell . ) Duration \oltage . Count Total
Sample Tem Starting Ending of boost \oltage change Peak Total Duration of rate neutron
No P. \oltage \oltage Boost (V) g Count counts Burst (s)

(°C) (s) (Vis) (cls) burst
No. 1 40 0 40 15 40 2.67 7.70 17 50 0.17 438600
No. 2 26 0 30 10 30 3.00 3.08 5 2.6 1.92 129000
No. 3 40 0 25 5 25 5.00 0 0 0 0
No. 4 90 30 83 20 53 2.65 1.54 61 200 0.305 1573800
No. 5 95 50 90 40 40 1.00 0.05 3 100 0.03 77400
No. 6 90 40 90 20 50 2.50 0 0 0 0
No. 7 90 70 90 15 20 1.33 0 0 0 0
No. 8 90 20 90 40 70 1.75 0.910 5 135 0.037 129000
No. 9 60 0 0 200 0 0 0.025 5 200 0.025 129000
No. 10 80 72 92 15 20 1.33 0.460 1 195 0.005 25800
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i ) ) Fig. 2. Example in which neutron emissions began immediately after elec-
Fig. 1. Neutron counts after absorbing deuterium and hydrogen. After yqysis commenced, and continued for 50s. (Data from sample 1.).
3000, electrolysis voltage was raised to 80 V, and neutron emissions sud-

denly occurred. (Data from sample 4.).

the rate of increase. For example, with sample 7, we raised

1.57 x 1CF. In this example, electrolysis in light water con-V0!tage from 700 90V over 15, a total of 20 V, at the rate of
tinued for a considerable length of time and neutron emissighSs ¥ P€r second, but no emission was detected. Column 8
was observed when voltage increased. shows the peak count, column 9 the total counts, and column

Another run is shown in Fig. 2. Here, neutron emissiond® the duration of the emission event. Column 11 shows the
were observed immediately after light water electrolysis confV29¢ count rate per second, and column 12 shows the total
menced. Electrolyte temperature was@aand input volt- number of neutrons extrapolated from the count, based on the
age was 40V. The maximum count rate was 7.7/s, the dgalibration with the Cf252 neutron source.
ration time 50s and the total neutron count was estimated as't 'S cléar from this table that n five example;, over 100,000
438 x 10F neutrons are observed, which is deemed a significant count.

Table I shows how differences in electrolysis conditions le m|s§|on performance was neither predictable nor control-
to differences in neutron emissions. Column 1 shows sam %ble. neutron countls varied by one °“?'er of mqgnltude, from
number and column 2 is electrolyte temperature. When ned? to 10, gnd Clclmtm_ue_d for rt]hz du(rfm(_)n ranging from 2 :o
tron emissions occur, they always occur after increase in VO?t_OOksecon Sﬁ A §m|SS|_on_s ab a |st|ncdt patterg, nla(;nel)_/ a
age, either when electrolysis begins, or later on when volta $ax soon a e_rt € emission began, and a gradual deciine.
is increased to a higher level. Column 3 shows the volta gom th? data in this table, we gaqnot yet establish a causal
level before neutron emissions began. \oltage was zero fpnnection between neutron emissions and temperatur.e, volt-
samples 1, 2, and 9, meaning they produced neutrons imnfde, or other control parameters, but in sample§ that did pro-
diately after electrolysis began. Column 4 shows the endirfl}/c€ neutrons; the degree of the total voltage increase does
voltage after emissions ceased, or with samples 6 and 7, &PP€ar to_correlate with the peak, average, and total neutron
ter a boost failed to produce neutrons. (Sample 3 remainedG@Unts- Higher voltage correlates with higher neutron counts.
25V during the entire run, with no boost, and failed to pro- Neutron emissions durlng light wate_r gbsorptlon fO.IIOW'
duce neutrons.) In some cases we tried raising voltage grad[]g hea;v;q water abzohr ption fare vehry r? !fhc;c dt(f) ex plain by
ally while in others, we increased it abruptly. Column 5 showd'€ models proposed heretofore, which invalve fusionre-
how much time was taken for each sample. Column 6 sho/@stions. These other models assume that neutron emissions
the total voltage increase that trigged an event, or the bodgeur when heavy water alone is absorbed, a.n.d the emissions
increase that failed to trigger an event, and column 7 shofRUSt be accompanied by excess heat and tritium production.
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