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Ileny padomer. 3MmepeHrne METOAOM NPOTOYHOIO KaJOpUMETpa TEIIOBBIX
abdexToB Tmporecca TIyOOKOrO HABOJOPOKEBAHHS IMOPOIIKOB MeETalla MpH
HarpeBaHuU OOpPA3IOB B BaKyyMHOH KaMepe C LENbI0 OINpPEAeTCHHUs] COOTHOIICHUS
«TOABEACHHAsA DJJEKTpUYECKas »dHEpruss / TeIoTa» B I[IMPOKOM JHara3oHe
temreparyp (Biots g0 1350°C).

Pezynemamepl. B xadectBe wucciegyeMoro oobpasna BblOpaHa cucTeMa
«moporiok Ni + Bogoponnas Marpuna LiIAIH», koTopas B cuiny oOHapy»KEHHOIO
aHOMAJIbHOTO TEIUIOBBIACICHUS TIPM HAarpeBaHWM, IOCJIECIHEE BpEeMs AaKTHBHO
UCCIIEyeTCsl pa3MYHbIMU HAYYHBIMU OpraHu3anusMu mMupa. COriacHO 3KCIEPTH3E
yueHbiX u3 llIBennn m Wrtamuu, 32-mHeBHBIM TecT peaktopa A. Poccu B Jlyrano
(IlIBeiiiiapus) mokaszai, 4ToO yIeNbHas MOIIHOCTh SHEPTOBBIACICHUS HAa 2 TOpsIKa
BbIIIE, yeM B peakrope BBOP-1000.

AHOManpHOMY  TCIUIOBBIZICJICHMIO B KaJOPUMETPUYECKON  Kamepe
IPEIIIEeCTBYET MPeABAPUTEIbHBIN oMuuecKuii pasorpeB cuctembl «Ni + LIAIH,». B
pe3yJbTare KOTOPOTO MPOHMCXOAUT TepManbHas nectpykuus LIAIH,-matpumsr c
OCBOOOKJICHHEM CBSI3aHHOTO B HEW BOJOPOAHOrO Tra3a B HECKOJIBKO JTaloB: B
untepBane 160-180°C — spko BBIpAKECHHBIN MPOIECC TOIJIOMIEHUSI TEIUIOTHl B
kommmuectBe 95,6 x/[x/moms (3LiIAIH;—LizAlHg+2Al1+3H,); B aumamazone 180-
200°C - Beigenenue temiotel B 22 kJlbx/mMons (LisAlHg—6LIH+2AI+3H,); u B
WHTEpBaJIe 240-260°C -  TMOIJIONIEHHE  TEIUIOTHI B 3,46 xJI>x/Mob
(2LiH+2Al—-2LiAl+H,). Tlpu »TOoM paBieHHe BOAOPOJAa B CHCTEME MEHSETCS
CIeIyIOIUM O00pa3oM: CHaudajga HaOMIOJaeTcsi pPOCT JaBJICHHUS BIUIOTH [0
temnepatypbl 250°C, a ganee IMPOMCXOAUT KBa3UCTAaTUUECKOE 3aMEJICHHE pOCTa
WIH, B PEAKUX CIydasx, CHIIKCHHE JMaBJICHUA HIDKE aTMOC(EepHOro B CHITY
MPOIECCOB aJCOPOIMKU — TOTJIOMICHHUS ra3a pemeTkor Hukens. OIHOBPEMEHHO C
aJcopOIueil MPOUCXOIUT BHIOPOC W3OBITOYHOM TETUIOBOM HSHEPTUH, MO BEIMYMHE
MPEBBIIAIONICH AJIEKTPUUECKYIO0 MOIIHOCTHL HarpeBaresns Ha 30—60% B 3aBUCUMOCTH
oT TemriepaTyphl. [lpuposa aHOManbHOW TEIJIOTHI HEW3BECTHA, HO MOXKET OBIThH
cBs3aHa ¢ adpdexTom «ryHHenupoBanus». CormacHo mnpuHIUny [elzeHoeprepa:
YacTHUIlA, OKA3aBIIMCh B CTECHEHHBIX YCIOBUSX PEHICTKA KPHUCTALIA, MOJIy4aeT
JOTIOTHUTENHHYI0 KHUHETHYECKYI0 SHEPIrHi0, HEOOXOIUMYIO €l JJIsi TOBBIIICHUS
BEPOATHOCTH MPOXOXKACHHE KYJIOHOBCKOT0O Oaphepa (OCYIIECTBICHUE MEXbsIEPHBIX
peakuuii). OTCyTCTBHE HOHU3HMPYIOIMIETO M3IYYCHHUS MOXKET OOBICHITHCS HHU3KOM
CKOPOCTBIO HEUTPOHOB.

Bb1600bi. PazpaboTaH MHCTPYMEHT JJIsi U3MEPEHHS TEIIOBBIX 3(()EKTOB MpH
BBICOKOTEMIIEPATYPHOU aJcOpOIIMU BOJOPOAA B peHIeTKy MeTauioB. [lokazaHo, 4To
COOTHOIIIEHUE «ITOJIBEICHHAS AJIEKTPOIHEPTHUsS / TEIUIOTa» 3aBUCHUT OT TEMIIEpaTyphI
mporecca U MOXKET HaXOoAWThes B auamna3zoHe oT 1,3-1,6. Ilokasano, 4ro Hamu4dme
napoB BOJIbI HA TOBEPXHOCTHU MOPOIIKA HUKEIS MPUBOJUT K 00pa30BaHUIO JTUTHUEBOU
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HIeJIOYH, YTO CIHOCOOCTBYET OBICTPOMY pa3pylIeHHIO KOPYHAOBBIX TPYyOOK
HarpeBaTesIbHOTO AJIEMEHTA.
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Task formulation. By the method of flow calorimetry occur the measurement
of the thermal effects of the deep hydrogenation process of metal powders when the
samples are heated in a vacuum chamber in order to determine the ratio of "supplied
electric energy / heat " over a wide temperature range (up to 1350°C).

Results. The system “powder Ni + hydrogen matrix LiAIH4” was chosen as
the test sample, which due to the observed anomalous heat release upon heating has
recently been actively investigated by various world scientific organizations.
According to experts from Sweden and Italy the 32-day test of the Rossi reactor in
Lugano (Switzerland) showed that the specific power of energy release is 2 orders of
magnitude higher than in the VVVER-1000 reactor

The anomalous heat released by the reaction in the calorimetric chamber is
preceded by the preliminary Joule heating of the “Ni + LiAIH,” system. As a result
the thermal destruction of the LiAIH, takes place with the release of the hydrogen gas
in the several stages: in the range of 160-180 ° C a pronounced process of the heat
absorbing in amount of 95.6 kJ/mol (3LiAlH4 — Li3AIH6 + 2Al + 3H2); in the
range of 180-200°C the heat-releasing is 22 kJ/mol (Li3AIH6 — 6LiH + 2Al + 3H2);
and in the range of 240-260 ° C the heat-adsorbing is 3.46 kJ/ mol (2LiH + 2Al —
2LIAl + H2). At the same time the hydrogen pressure in the system changes as
follows Firstly the pressure increases up to the temperature of 250°C. After that a
quasi-static retardation of growth or, in rare cases, the pressure drop below
atmospheric due to the process of gas adsorption by the nickel lattice. Simultaneously
with the adsorption process the excess thermal energy is released that exceed the
electric power of the heater on the value of 30-60% depending on the temperature.
The nature of the anomalous heat is unknown, but can be related to the "tunneling"
effect . According to the Heisenberg principle, the particle being in the cramped
conditions of the lattice crystal, receives additional kinetic energy necessary for it to
increase the probability of passage of the Coulomb barrier (implementation of
internuclear reactions). The absence of ionizing radiation can be explained by the low
neutron velocity.

Conclusions. A tool was developed for measuring thermal effects of the high-
temperature adsorption of hydrogen into the lattice of metals. It is shown that the
"supplied electricity / heat" ratio depends on the temperature and can be in the range
of 1.3-1.6. It is shown that the presence of water vapor on the nickel powder surface
leads to the formation of lithium alkali, which contributes to the rapid destruction of
corundum tubes of the heating element.



