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ABSTRACT

The effect of the cobalt content on the thermodynamic and, heat and mass transfer
properties of the MmNis;_,B,_,C (3=0.5~1.5, 2=0.5)hydrogen storage alloys has been
studied systematically. The P-C isotherms curves show that with increasing cobalt content in
the alloys, the plateau pressure of the hydrogen absorption and desorption and enthalpy(AH)
increases steeply and the plateau region becomes flat, while entropy(AS) decreases. Also at the
constant cobalt content the hydrogen transfer rate decreases with the reaction temperature, while
the initial reaction kinetics increases. But the initial reaction with hydrogen completes within
Imin, although the reaction proceeds about 30minutes thereafter.
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Fig. 3. P-C isotherms of MmNissMno3Aloz,
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e A4 FaHY 1 Aol ¥E AA ¥
2 ¢ F Utk ol¥e AN X FH3}
Al Cog ¥ 5] TR &L F50 ¥
8 oAl oMY, s2EAL, TR
Heidol el Ad"EE EoFa ld. agy
Co¥ol 1mol®] %o wlsiA 05mole} 737}
A B FANEHE iite 4E £ 9
SFAAE Codl ¥l vlHA A3E & + A
on, & 499 AA2AE Co 05mole #HE
Eo] F29 F, BFEA] M e
e ¢ 7 Ut

3.12 sAx Ry
Fig. 58 249 £2%8d dd 434y e

OE g 3 FTERY

—-— MmNi__Mn, Al - Absorption
~—~ MmNi M, AL, - Desomtion
—h— MmN Co,Mn, A, ;- Absorption
—— MmNI Co, Mn, My, - Dasorption
~@— MmNy Co,Mng Al,, - Absorption
—@— MmNI,Co, Mng M, , - Desorption

1 T T

2 3
HM (molimol)

Fig. 4. P-C isotherms of MmNissMno3Alo2,

MmNis ¢Coo.sMno 3Als2and
MmNi; sCo; oMng3Alp2 at 333K

2tzte] de¥|(AH) % AE2(AS)E Table 29
yetdlc}. Fig. 5914 E%o] Codl &% uwhet
BYPAHo] FH4F Feol dojdre AL ¢
T Ao ¢ Cog #AstA & &9 Hl3

ZEE F&o) dEZNE A BAAT)

= 4y

LS A U4

o, dgvEe ZA FVAAE BodFT Qlth o
€ Qe agA IxeE go

21} Coel %ol
U, Cool ol HlalsA Ree & 4 Utk

32 § X ¥V 1Y
321 §NE By

olats)

A3}l A

3714

A &87HEE

MmNi 4 (CoosMn3Al 201 7V 58 &

Trans. of the Korean Hydrogen and New Energy Scciety (2004.6), Vol. 15(2)

54% At ng
ArreniousAl £ 2 Jehd 1gdold), olg 7lEez T 0 Bt 2
Table 1. Composition of Mm (Mm : Mischmetal)
Sn La Nd Pr Ce
Mm(%) 28.29 1543 5.48 50.90 0.09
Mw(g/mol) 11871 138.905 144.24 140.907 140.12
Density(g/cm’) 7.30 6.7 7.0 6.77 6.78
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Fig. 6. Measured temperature profiles when hydrogen
is absorbed at 3iml/min and 10C.
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Table 2. Composition of Mm(3Mm : misch metal)
La Nd Pr Ce Sn
Mm(%) 28.29 15.43 5.48 50.90 0.09
Mw(g/mol) 13891 144.24 140.91 140.12 11869
density(g/cm®) 6.15 7.003 6.77 6.77 7.352
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Fig. 7. Measured temperature profiles when hydrogen
is absorbed at 3lmi/min and 30°C.
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Fig. 9. Mass flow rate on time when hydrogen
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Fig. 10. Energy transferred on time when hydrogen
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