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Reproduciblenuclearreactionsduring interactionof deuterium
with oxide tungstenbronze
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Thepossibilityof an essentialincreaseof therateof nuclearreactionswith deuteriumin solidsbeingsolid electrolyteswith
cation-electronicconductivity is shown. Monocrystalsof oxidetungstenbronzes,on thesurfaceof whicharestructureswhich
provide thedirectionof themovementin the crystalsof the deuteriumions createdby anodictreatment,wereusedassuch
electrolytes.It is foundthatstrictly maintainingtheexperimentalparametersleadsto completelyqualitatively reproduciblere-
sults: generationof neutronsandheatwhendeuteriumis introducedinto thesystem.

Beginningwith the famouswork of Fleischmann w 0 W

andPonson cold fusion [1] the investigatorsof /j~~77J7’ /
anomalousnuclearphenomenaincondensedmatter
havenot succeededin getting100% reproductionof w ‘~

their resultson the observationof the emissionof
nuclearreactionproducts.All theseexperimentswere ,— -.‘.

carriedout with solidson the basisof metal—hydro- ~ ~

gensystems,neitherthe structurenor the crystallo-
graphicorientationbeingcontrolled.Unlike all other - - _7
experimentscarriedoutearliertoachievea high level /

ofreproductionweusedprincipallynewmaterialsto w
investigate:monocrystalsof oxide tungstenbronzes
(OTB) ofnon-stoichiometriccompounds,havingthe
generalformula Na~WO3(fig. 1). The (100) facet Fig. 1. ThestructureofNa~WO3.

ofthecrystalwasaworking surfaceandthechannels
of the rigid W—O sublatticeswere perpendicularto
it. Alkali metal cationsarelocatedandcanmovein tronic conductivityof theOTB canvarygreatly. This
thesechannels.Dependingon the alkali metalcon- allows oneto createstructureswith greatdifferences
tentin theOTB, in consequenceof the changeof the incompositionandthepropertiesconditionedby it.
valencyof tungstenin the W—O sublattice,theelec- Natrium may be extractedfrom the channelsin
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thesurfacelayerof thebronzecrystal and replaced chromel—alumelthermocouplemadeofwires0.1 mm
by hydrogen ions (or deuteriumions) by electro- in diameter, pressedto the lateral surfaceof the
chemicalmethods(anodic treatmentin salt melts, crystal.
watersolutionsor vacuum).The cationic radiusof After placing the crystalon the surfaceof the an-
the hydrogenions is less than that of natrium and ode the chamberwas hermetizedand evacuatedup
their mobility in the grating channelsis higher. to 106_10_5mm Hg. After that the anodewith the

The main part of the experimentalinstallationis crystal was heated up to 720—760°Cand a direct
a hermeticchamberof stainlesssteel (fig. 2). The voltageof 500—1000V was switchedon betweenthe
anodeandcathodeconsistingof tungstenplatessit- anodeandcathodeand thepassingcurrentwasreg-
uatedbesideeachotherare insertedinto the cham- istered.This anodictreatmentlasted 1—5 h andthe
ber. A monocrystalof natrium tungstenbronzeof totalamountof electricchargewas 0.1—1.0 C. After
composition Na09W03 in the form of a plate switchingoff the current the crystalwas cooledto
10X 10X 2 mm

3in sizewas placedon theanode.The room temperatureanddeuterium(or hydrogen)was
platewas cut from a monocrystalgrown by elec- introducedinto thechambertill thepressurebecame
trolysisof apolytungstenmeltaccordingto thetech- 1 mm Hg. The momentof introductionwasconsid-
niqueworkedoutby two of usin sucha waythatthe eredasthezeropointof countingandwas registered
natural facet (100) was a working surface.At the on the tapesthat registeredthe neutron flow and
mountingof the installationa gapof 2 mmbetween temperature.The digital neutron recorderwas re-
the working surfaceof the crystal and the cathode startedat the samemoment.In 10 mm the chamber
waskept. Thechamberwas adjoinedto a vacuum was evacuatedoncemoreand the neutronflow and
systemanda hydrogendosagesystem. crystal temperaturewere beingregistered.

Themeasurementsof the neutronflow weretaken Thenthe cycle wasrepeated.Up to 15 cycleswere
by meansof two independentblocks of counters carriedout with onecrystal.
(with four countersof SNM-42 type with paraffine Results.Theneutronflow intensityafter the deu-
retardantin eachblock). Theseblocks wereplaced tenumintroductionincreasessharply,passesthrough
at both sides of the chamber,their signalswere a maximumandin 10—20 mm the registrationdoes
summedby a digital recorderandwere led out in- not exceedthebackground(fig. 3).
dependentlyto the registertape.The totalefficiency Onecanalwayschoosea two minuteinterval dur-
of thetwo blocks wasabout1.4%.In the third chan- ing the first 5 mm, whentheaverageintensityof the
nd was a scintillation detectorwith a polyethylene neutron flow exceedsthe backgroundby several
retardantwith an efficiencyof about0.1%. times.

The crystal temperaturewas measuredby a The sameneutronimpulsebut with a smallerin-
tensityis observedafterbeginningthe pumpingout.

Thus,for example,in oneof the lastseriesof four

D P -~ - ~o- experimentswith the samemonocrystal(the total
theaverageneutronemissionwasfixed during2 mm

• ~ numberexceededby 100 thosewithpositiveresults)
~ at the infusion (800±300 n) andthe pumpingout

~ (650±300 n) at signaltobackgroundratiosof 8 and
6 correspondingly.In oneofthe controlexperiments

_______________ Cathode usinga detectorof anothertype developedby the
Cr-Al (TC) - kV collaboratorsof the Lugansk Machine-buildingIn-

____________________ Anode

fl
stitute for this purpose the flow was held at
(3.6±l.3)x104N/mm. In the experimentswith
hydrogennoneutronflow abovethebackgroundwas
found.

220 V Theincreaseof thecrystaltemperaturetakesplace
Fig. 2. Experimentalchamber. at the sametime as the introductionof bothhydro-
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12 (a) ~T (CC)
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I I I Fig. 4. Generationof heat in one of the experimentswith

I I I deuterium.
2 L J Average background1---1 ment, at which repeatedmeasurementswith the
1 monocrystalof OTB describedearlier lead to the

-10 O~ ~ A 12 1~ 2b time (mm) sameresultwithin 1 mm: thegenerationof neutrons
infusion pumping out and heat in the experimentswith deuteriumand

neutrongenerationstops 10—20 mm later. Thus a
11 (b) singleactioncausesthe effectonly once.

~ 10 If the reactiongeneratingneutronsoccursat the
9 expenseof the deuteriumabsorbedby the crystal

channelsmentionedabove,andthewholecurrentin
the anodic treatment is spentfor the extractionof
natrium, the number of deuterium atoms, N1, ab-

6 sorbed by the crystal will be equalto the numberof
5 extracted natrium atoms (when 1 C of electricity Q
4 passes),

N — QNA 1 (C)x6x 1023 (at/mol)
2 Average background — F 96500(C/mol)

1 iu6xlO’
8Datoms,

-10 ‘‘o~2 8 1~ 16 2~ time (mini (Fdenotes1 faraday,NA is Avogadro’snumber).The
infusion pumping out average neutron emission rate per deuteronpair

(DD) at infusionwill be
Fig. 3. Typicalobservedneutronproductionin two experiments.

A 400/60 (n/s) ,~ it~—I8 —1 ~

‘‘~ 3 l01~’DD’ ~, ns ~
gen and deuterium. The front of the temperature in- ‘-

crease for deuterium is more steep, the temperature Even if theneutronemissionrateis attributedto all
jump (ST) varies greatly, reaching sometimes the deuteriumin theworkingchamber(N

2 6 x 1 0’~
40—50°Cfor deuterium.In the series of experiments D), then
with the samecrystal, in which afterthe deuterium ~ — ~ .~~

A2.-...2xl~ ns ~
infusion followed hydrogen infusion, then againdeu-
terium andthenhydrogen(5 experiments with each Theresultsof this work allow oneto reacha newex-
of thegases),it was determinedthatthetemperature perimentallevel: the determinationof the qualita-
jumpfor deuteriumis higherthan that for hydrogen tive dependencesbetweenthe processparameters,
(fig. 4). whichwill give an opportunityto find outthemech-

Themain resultoftheworkisthatwe havereached anismof the phenomenonobservedandto discover
the level of qualitative reproductionof an experi- ways of realizationof the controlledprocess.
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