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Hydrogenation and Hydrogen storage properties of LaNis alloy studied by HP-DSC and
PCT measurements

Tohru NOBUKI™!, Ryusei KAWASHIMA™ and Minoru HATATE™

In order to estimate the hydrogenation and hydrogen absorbing properties of LaNis alloy,
the High-pressure DSC measurement and the PCT measurement by using Sieverts' method,
and the discussion about heat-dynamics characteristics of the Hydrogenation process, the
crystal structure analysis of the hydride using the Rietveld method. From the obtained results,
the quantity of hydrogen absorbed at room temperature of LaNis alloy was 1.38 mass% Hz, and
the plateau pressure was 0.246 MPa. And from the van't Hoff plot measured by various PCI
measurements, the calculated hydride formation enthalpy was -29.97 kJ/mol + Hz, which value
corresponded well with the reported values in other articles. In addition, the Rietveld results of
LaNis hydride indicated LaNisHs, with lattice parameters of a unit cell identified as a=0.5306
nm, ¢=0.4208 nm, and a unit cell volume of 0.1026 nm?.
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Figure 1 SEM photos of the initial powder, crushed LaNis alloy.
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Figure 2 XRD patterns of the initial powder, crushed LaNis alloy.
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Figure 3 DSC measurement results of the LaNis alloy during
heating and cooling runs under high-pressure Hydrogen
atmosphere. (Inset enlargement of endothermic peak.)
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Figure 4 P-C-I diagrams of the LaNis alloy for various
temperatures.
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Figure 5 P-C-T diagrams of the LaNis alloy and van't Hoff plot.

Figure 6 Relation between the reaction time and hydrogen content
for various temperatures.



Figure 7 SEM photos of the Hydrogenated LaNis alloy.
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Figure 8 Rietveld analysis result of the Hydrogenated LaN:is alloy.

4. F&O
LaNis 54O /KFELOTER L OUKEWERE, 6

IS BT KRB L OREEIZ BT 2 R 2155 72912,

i E DSC HIE, Sieverts#£i# (2 L5 PCT HIE, X #RA]

PrlE D> D Rietveld Mt 2 Ffii L7255, LUT OfER

N Y5V Wil

1. LaNis [ ZHR TH-e NI KE L SO L, 1.38 mass%?D
KB A RN T 5. 1 mass%D/KFE AR
BT, BELE 2MPa OKFEFFAZ T Cld 30s FREE &
FD T .

2. PCT I B4 57 van't Hoff ARtk 1,
LaNisHes D/KFE DR~ o 2 Ve — ()i,
-29.97 kd/mol - He & WS S, PR E RV —8zor
L7,

3. b7 LaNis 507K H# b1 LaNisHs 2 2Rk L,
FEEEAEIEIZ OV T Rietveld fifdT L7=fE 5, 22 ;
P3m1, #1E%% a=0.5306nm, ¢=0.4208nm & 725.

4. KB - OGS AAR Y k92 L 12 &V, LaNis D
AL 25.5% D IAFEIER & I A 2 L CIREND
Wbz e S 5.

Bl

AR BT DG mAERE ISR ATl 77 A
ENTREFGE Y o % —(CNRS) D ICMPE(Institut de
Chimie et des Matériaux Paris-Est)1& « Dr.
Jean-Marc JOUBERT K O HIAY a1 > b I ) —
(R IR AU MBI FART TS8R, 2025 45 H 23 H
BRfE) COWNE « BRI D & Z AN, [RIEKITEGEG
=LET.

SE R

(1) BREEE - [UEAEENCRET 2 BUR v (IPCC)
55 6 UGl [ TBORIRER T 2249 ) SCRVE,
TREER, RGBT, BRETAEER 2024 4 11 H1, 1-49.

(2) RRFFPEHEA - A FTRE— L — « K FEEBIRME
i, AKFEHAHNE, (2023-6) , pp.3-11.

(3) James J. Reilly Jr., Richard H. Wiswall Jr.,
Reaction of hydrogen with alloys of magnesium
and copper, [Inorganic Chemistry; 6, (1967),
Pp.2220-2223.

(4) J.H. N.van Vucht, F. A. Kuijpers and H. C. A. M.
Bruning, Reversible Room-Temperature
Absorption of Large Quantities of Hydrogen by
Intermetallic Compounds, Philips Res. Repts, 25,
(1970), pp.133-140.

(5) BKEE Wi, KEWESEOBUR L R, AFT %
= X7 A, 31,(2006) , pp.14-19.

(6) HA I, KEWRSEORFENN, B 72
(2001) , pp.247-252.

(7) H. Zijlstra, F.F. Westendorp, Influence of hydrogen
on the magnetic properties of SmCos, Solid State
Communications, 7, (1969), pp. 857-859.

(8) Ih/K i, KEWEE S, K@t 56, (2005),
pp.189 - 193.

(9) #x KEES, /K 155, ok AAth, B ALHE], /NG
Hifk, mERKBERR S B 7 OFR, FTODH,
44,(2005), pp. 257-259,

(10) Kfy T, Hhi KBS 4-E Ot &S,
77 3 Fdfit v #—(2000),  pp. 77-103.

(11) H.M. Rietveld, A profile Refinement method for
Nuclear and Magnetic Structures, . Appl, Cryst.,
2,(1969), pp.65-71.

(12) Juan Rodriguez-Carvajal, Recent advancesin
magnetic structure determination by neutron
powder diffraction, Physica B- Condensed Matter.
192, (1993), pp.55-69.

(13) Kohta Asano, Yoshihiro Yamazaki, Yoshiaki



Iijima, Hydrogenation and Dehydrogenation
Behavior of LaNis«<Cox (x=0, 0.25, 2) Alloys
Studied by Pressure Differential Scanning
Calorimetry, MATERIALS TRANSACTIONS, 43,
(2002), pp. 1095-1099.

(14) KM W=, KEWESEOSHEMN, v —=ihy
—Hik(2002) , pp.28.

(15) Materials project;
https://mext-gen.materialsproject.org/materials/m
p-1222987. {https/doi.org/10.17188/1672224}.

(16) KAy FRE, i KFBRIEG - OWE & -,
7 7 2 Hdlik v #—(2000),  pp. 65.



