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Equilibrium and Hydriding Characteristics of Metal Hydride
Chemical-Treated and Compacted in Pellet.

C. K. Park and T. H. Cho
Dept. of Chem. Tech., Dankook Univ.

Abstract . Activation behavior, hydriding rate and disintegration were studied for a compact in
pellet form and hydrogen storage alloy particles treated with newly developed inorganic solution.
Cylindrical disc of 12.95mm diameter and of 7.1mm thickness was prepared by compressing(8ton)
a mixture of MmNi4 sAly 47 and PTFE. Chemical treatment of particles with 1mol of solution was
performed at room temperature for several hours until the pH of solution did not change. Chemical
treatment made much accelerated activation without any incubation period which generally exists
in the untreated alloys and the hydriding reaction rate after full activation also was improved.
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Table 1 Composition of Mm

Mm La
wt % 28.29
Mm : misch metal

Nd
1543

Pr
548

Ce
50.90

Sn
0.09

A8 Az ¢4 FE£5E FH3d A2 Fe
*| 42/60meshe] A& A3t o] EUF 45 5.
8g& PTFE(poly tetra fluoro ethylene, Aldrich
Chem. Co. Inc) 4% 2 T3 F Hago] gHo)
AdE w7tz 289 AR, ol4d gZo] do
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DH R ottt 47 £Te & Efsle Ay
Y718 o] &3l 8ton2) YH o2 1583t 7198t
o] 274 12.95mm 57 7. 1ame] A A ) B o] YA
E Az, TP #d94Ae AAEn|AHer
At = 9iAte] FHAEE 1lmol] 7He]H A
(K[SiFs )& 100mLE Azt AA27](65/
100mesh) 2 ¥2|¢ ELYAE T3S 7150
Al A1 ZHERE Bl o] A F o A pHE 3}7T Ale}d o7}
2 X3 I F AR S HEHE SR e
B¢E 4 4HE AAY] H3ld /52 o3
Aol & dz7iol A AZA AN AFR-3 o,

Table 2. Physical Properties of MmNiy sAly 47

Sample Specific surface  d50km] Form
code area[m/cc]
untreated  0.03 85875 powder
{u.p)
chemical  0.10 3045 powder
treated
(cp)
compressed peliet
(p.p) (DXH: 1285X 1)
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Fig. 1. Schematic diagram of experimental set-up
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Fig. 3. pH vs time curves for chemical treatment
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Fig. 4. The Effect of surface freatments on the ac-
tivation behavior of MmNiy sAly 47
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Fig. 5. Initial activation of the untreated sampie with cycles
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Fig. 6. Initial activation of the treated sample with cycles(O, X I chemical treated ; A, O : compacted)
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Fig. 8. SEM micrographs of MmNiy 5Aly 4; particles at differently treated stage ((a) before H/D(u.p), (b)
after H/D{(u.p), (c) after H/D(c.p), (d) after H/D(p.p) ; H/D : hydriding/dehydriding)
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Nomenclature
f» - hysterisis factor -1
H/M : number of hydrogen atom in

MmNiy_ sAly. 47 (-]

P : pressure [kPa]
R : gas constant [J.mol™%, K™1]
T : temperature [K]
Pa : equilibrium pressure of absorption [kPa]
Pd : equilibrium pressure of desorption [kPal

t :time {min]
w . MmNi4.5Alo.47 weight [kg]
NP8
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