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Introduction

Intermetallic compounds (IMC) with Laves phase
structure C14 based on titanium (zirconium) are
rather perspective technological materials to use
them as hydrogen-storage alloys for different
accumulators, heat pumps and pure hydrogen
sources. The change of heat effect during
formation (decomposition) of hydride is the most
important  thermodynamic  parameter  of
hydriding/dehydriding reaction. The magnitude of
heat effect, a character of its change depending on
temperature, degree of hydride transformation and
a direction of these reactions make possibility to
understand the mechanism of hydrogen
interaction with IMC.

Result and discussion

In the present work hydrogen interaction with
non-stoichiometric TigoZro;Mn; 3V, s Laves phase
compounds with hexagonal structure Cl4 at
pressure up to 60 atm and temperature range from
63 to 150°C has been investigated by means of
twin-cell heat conduction differential calorimeter
of Tian-Calvet type connected to the apparatus for
gas dose feeding. We have determined the
dependencies of differential molar enthalpy (AHd)
of desorption and equilibrium hydrogen pressure
on hydrogen content in Tiy¢Zry;Mn;;V,s and
reaction temperature.
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It has been found that a plot of P as a function of
X (where X = [H]/ [IMC]) shows one slopping
plateau at all temperatures whereas a function
|AHd| - X has more complex character depending
on temperature. Thus, on the plot of |AHd| - X at
63°C there is one region with constant magnitudes
of AHd (0.8< X< 1.5, |AHd| = 31.37 £ 0.45 kJ/
mole H, ). However, the rise of temperature from
63°C to 150°C leads to appearance of two regions
with constant magnitude of AHd. For example, it
has been established that at 81°C in the
concentration ranges 0.55< X < 1.19 and 1.20< X
< 2.00 the |AHd| magnitudes remain constant and
equal to 30.30+0.04 kJ/mole H, and 36.24+0.56
kJ/mole H,, respectively. The further increase of
experimental temperature leads to slight
decreasing of |AHd| magnitudes and boundaries,
in which constant AHd magnitudes have been
observed, shift negligibly towards lower
concentrations X.

Conclusions

Our data suggests an existence of two hydride
phases in the TipoZro;Mn;3Vos — H, system at
temperature up 63°C.
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Beenenue

Hurepmeramnuueckue coegunenus (MMC) co
cTpykrypoii ¢a3 Jlaeca C 14 Ha OCHOBE THUTaHa
(uMpKOHMST) SIBJISIEOTCSL MEPCIEKTUBHBIMU
MaTepHrajaMu AJIsl UCIOJIb30BaHUS MX B KauecTBE
CIJIAaBOB-HAKONHUTENEH BOXOpOJa B Pa3lUYHBIX
aKKyMyJIATOpax, TEIUIOBBIX HAacocax U T.J.
Usmenenne TtemnoBoro 3¢ddekra B peaknmn
oOpazoBanus (pasnoxkenus) rtuapuna HWMC
ABISIETCS.  BOXKHEHIIUM  TEPMOAMHAMHYECKUM
napameTpom peakuuu THIIPUPOBAHHS
(merugpupoBaHusi). Bennunna TETJIOBOTO
sbdexTa, xapakTep  €ro  H3MCHEHUS B
3aBUCUMOCTH  OT  TEMIIEpaTypbl,  CTEHEeHU
THIPUPOBAHHS, HalpaBJICHUS peaxkuuu
(abcopbums wnm mecopOIHsi) TO3BOJSAET MOHATH
MEXaHU3M B3auMoaecTBus Bomopona ¢ UMC.

Pe3ynbTaThl H 00cyKIeHHE

B Hacrosmie#t paboTe mpoOBEICHO HCCIIEIOBAaHUE
B3aUMOJICHCTBUS c BOJIOPO/IOM nmMcC
HECTEXUOMETPHUYECKOTO cocTaBa
Tip9Zro1Mn; 3V 5 co ctpykrypoit C 14 B obnactu
JaBiieHuit 1o 60 aTM U B MHTEpBajie TEMIIEPATyp
63 - 150 °C c HCIOJIL30BaHUEM
TuQGepeHIIMAIEHOTO KalopuMeTpa Tuna TuaHa-
KampBe, coemmHEeHOrO0 C  YCTaHOBKOH  UIs
JIO3UPOBAHHOMN TTOTaYH BOJIOPOIA.

Hamu ObLIH H3YYCHBI 3aBUCHMOCTH
G hepeHITnaTbHOMN MOJIEHOM SHTAJBINN
necopbiuu (AHm) u paBHOBecHOTO HaBneHus (P)
BOJIOpOIA OT  COIepKaHusA ero B
Tig9Z191Mn; 3V s 1 TEMIIEpATyPHI PEAKITHH .
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YcraHoBieHo, 4To wmW30TepMBl P — X (x =
[H)/[MMC]) umeroT 0JHO HAKJIOHHOE IIATO, B TO
BpeMmsi Kak mu3oTrepMbsl AHnm — X oOHapyXuBaroT
6oitee citokHBIA Xapaktep. Tak, mpu t = 63°C MBI
MMeeM OJIHY 00JIaCTh MOCTOSIHHBIX 3HaYeHu AHx
( 0.8<x<1.5, |AHm| = 31.37 + 0.45 xJIx/monsH,).
C moBBIIIEHWEM TeMIIepaTypbl Ha u3otepmax AH
— X TIOSABJISIOTCS JIB€ OOJIACTH TOCTOSHHBIX
snauennit AHx. Hampumep, mpu t = 81°C B
uHTepBaiax 0.55< x<1.19 m 1.20< x< 2.00
snauenust [AHnm| pasusr 30.30 £+ 0.40x/Ix/MonsH,
u 36.24 + 0.56x]x/monsH,, coorBercTBeHHO. C
poctoMm TemnepaTypsl 3HaueHus |[AHp| HemHOTro

YMEHBIIAIOTCS W TPaHHIB, B  KOTOPBIX
HAONIOJAIOTCST  MOCTOsIHHBIe 3HadeHus AHpg,
CMemaTcss B oOmacte  Oolee  HUBKHX
KOHIIeHTparuii Bomopoaa B UMC.

BoiBoabI

Ha ocHoBe moONydYeHHBIX JaHHBIX MOXKHO

MIPEAMOIOKUTE, YTO B cucteMe Tig9Zry Mn;3Vos
— H, npu temneparype Boiie 63°C CymiecTByoOT
JIBE TUAPUIHBIC (a3bl.
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