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Phase Equilibria of PrHs-H and NdH»-H Systems and Crystal Structures
of PrH3 and NdH3 Phases

Chihiro Ohki*, Hirohisa Uchida** and Ensei Ko***

The phase equilibria of the PrH,-H and NdH,-H Systems were investigated by measurements of the
pressure-concentration-temperature curves using Sieverts’ type apparatus made of stainless steel. The mea-
sured P-C-T curves of these systems indicated plateaux in the H, absorption and desorption processes.
Large hysteresis phenomena were also observed in the measured curves. The appearance of the plateaux
suggested the co-existence of their dihydride and trihydride phases in those regions. The crystal structures
of PrH; and NdH; were also analyzed for the identification of the formation of trihydride phase for each
system by using an X-ray diffraction measurement at room temperature in the air. The trihydride phases for
Pr and Nd are having a h.c.p. structure. This result suggests that the present classification of the lanthanoide
metal which does not form the LnH; phase as the lighter and which does form the LnHj; phase as the heavier

is having little significance.
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Fig. 1 Isotherms for the Ln-hydrogen systems: light
lanthanoides (a) La, Ce, Pr, Nd and heavier lan-
thanoides (b) Sm~Lu.
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Fig. 2 High pressure Sieverts’ type apparatus.
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Fig. 3 Absorption isotherms for the Pr-H system.
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Fenan, 107 . I r
hF /C‘, m@ﬁ%%pll ) Pr-H ;f“\'@ CH/M>2V:3¥5 6
35 P-C-TRIEICH T T 5 b — 2B X ien - 7o 107 -
HELTRKRDISM2O0BEIEZbID. OKP 105 L o isotherm
RTT I b =—2BBEIN 523K DT OREHRER T o ® isocomposition
PrH, Hicx3 5 KFROBR-BHEEHEL 7 v, Tnsh <, 104
D75 b — R TORIENIEE BB LD, F «
[}
HEEE CRIBMALEL L, ¥ RBR0B b £alE 5 10°
EBEEYREL, ZE2AOBREALIELTHZ L e,
EEBFE, DhETOMETIALUOFEABORLE  §
BofedbDTHDS. Tl, QAFERLCHE T I b~ 5 10
B3 Cun=2.7~3.0 DEEICEB S Wit L, ch £
¥ CTOREIXKREES, RRHRE 7o & BIE S8 0 B0 10°
5, Cam<2.7 DEPFICROI T E®O 7o UHR B
EThotebDEELbND. 10
(2) Nd-H X0 P-C-T g 5 —-—-=—-—-=l
Fig. 5 1€ Cyy=0~3 D H P ¥ F % Nd-H % D P-C- 0 05 10 1.5 20 2.5 3.0

T xRT. Cym=0~2 DEFIE» 5 ABLY — <A b
RMEEZRAVCCTHEINICLDOTH HhVA ) Cyy=2~3
DOHBEIIIABRCISCTEIE LD THAH. Nd KR
EORIEIRE VT, PrHREBBEOHELRL, Com
=0~2 OHE CIHMEE CHBECRE LIcHABEYF
NdH; T 5 ®. Cyn=2~3 & RF 5 P-C-T #IE
BT 5B LT DT & A E P NAH, HIC KFEAEET
B ERRLTWAD, T Mintz %25 TG-DTA #
T X HMEGER, ThbbKERHEBTE VT,
NdH; A 0T da & 2 7o NdH, Hic 3L T\ %
FRTHH75F—BEB LB Ui Lzo=K
FHBIER CERLER LA DB EBRTIET I b
— BRI hicnE LT 5.

AHECTILFig b Roh s X 51, Cygn=2.85~
295 KT NIH; AT L TwWBb D eELZLNS
75 r—%, BEMERCBAT Iz L TER. PrHR
ERATL 7T b —FHEOBIIRSEE LIFEFAE L.

atom ratio, H/Nd
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Table 1 Relative partial molar enthalpy AH and entropy AS for the Pr and Nd hydride formation and

decomposition.
AH (k] /mol Hy) AS(J/K mol Hyp)
AH (kJ/mol Hy) AS(J/K mol Hy)
abs. des. abs. des.
PrH,® —213 —153 PrH; —62.8 88.6 —157 —181
NdH,® —207 —141 NdH; —54.5 89.9 —129 —170
SmH,® —197 —128 SmH; @ —74.6 79.6 —136 —133
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Fig. 8 Diffraction profiles of PrH,4 and PrH; at
303 K.

Table 2 Lattice parameters of Pr, Nd and Sm
trihydrides at 303 K.

a(nm) ¢(nm) c/a ref.
59| Pr | 0.389+0.001 0.694+0.001 1.78
60| Nd | 0.385+0.001 0.688+0.001 1.79
0.384 0.680 1.77 (10)
0.383 0.681 1.78 19)
62! Sm | 0.378+0.001 0.679+0.001 1.80
0.3782 0.6779 1.792 (6)
0.37870 0.67926 1.7934 | (18)
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& i, LnH, #8+LnH; 3t FOFEKFE DL, Pr-
H%BXONd-H R & $30~40EBE TH »7e.

P-C-T /> 53k » 7= PrH; #8 3 X 08 NdH; # 0 4= B-
SRz v 2L E — (T FERFRO ZIKFECYHEDME & X
5&E1/3~1/2THh b, ZKRFHHETZKFEYHEE L
NG EBIFHICTARER S DTHSD.

PrH; 5 X 0°NdH; » X #EHTRIERC & 5 &, P-C-T i
WizERlXht-75 b —% LnH, 8 & LnH; #O#-FIC X
NDHELDZ ENERI N, PrizchET&S vi /4
FEBTOEEN, ERRMESGREEOELLYH > =ZKHKEL
YWHEER LI b D EE 2 bhTElens, P-C-TRIE
DEERMGH D X 51, PrH, HCKEXEBEI T
L, EOILT G D S R FEANT S % Fo PrH; MHic
BEhhZ ENALNCI-T. BUKBI V2 /14 V&R
CHEINTERNd 2T, BHER S EEAFdh
Hita R+ NdH, HOEHE 7 =7 7 4 — A% B DL EA
TEl., FOERBERIC L - T, ZKFWHEEZTZE Lt
W, BRTANICE - T, RIBEYBET V&1 VB,
BELES VA /A VGBS ETLHEROTELIHED
BHROMEE LD THD EE2D. T, HEARTMiEEY
#o PrH; #, NdH; OB TFERH (@ 8L O )L 7 v &/
1 FEBOZKEMY LR, BRTFESHINILILBIRD

% 54 &

nTKk&EL b, fitoo LnH; M & F UHERI%Z R L.

AR EETTHECHI), HLLOMEBIERXHEE T L
KELESMARRT Al #EFtL, NEEMEL, B
LRI R L. Sbic, fiFThch SR
BHEEEE L, HlEAkFTENSBEMRIER 2H
BEIERCEHOBERLET.
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