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Abstract >> Mg hydride has a relatively high hydrogen storage amount of 7.6wt%,
and inexpensive due to abundant resources, but has high reaction temperature
and long reaction time because of treble oxidation reactivity and upper activa-
tion energy. Their range of applications could be further extended if their hydro-
genation kinetics and degradation behavior could be improved. Therefore, the effect
of Ca0 has improved the hydrogenation kinetics and slowed down the degradation.
This study focused on investigating whether to improve the hydrogenation ki-
netics by synthesizing MgaNiH-5wt% CaO composites. The MgaNiH-5wt% CaO
composites have been synthesized by hydrogen induced mechanical alloying.
The synthesized composites were characterized by performing X-ray diffraction,
Scanning Electron Microscopy, Brunauer-Emmett-Teller, Thermogravimetric,
and Sivert's type automatic pressure-composition—temperature analysis. Hydriding
kinetics were performed using an automatic PCT measurement system and eval-
uated over the temperature range of 423 K, 523 K, and 623 K. As a result of cal-
culating the hydrogen adsorption amount through the hydrogenation kinetics
curve, it was calculated as about 0.42wt%, 0.91wt%, and 1.15wt%, the highest
at 623 K and the lowest at 423 K.

Key words : Mg hydride(0t 11| & £ A S8t=), Hydrogen storage(£A X %), Hydrogenation
($A3}), Kinetics(t %—’_.-‘—E) Hydrogen induced mechanical alloying
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(mechanical alloying, MA)-2 u|Al129] 74, H]E
HA F7HE 98l gl ARgE o] gtk ok S
U7} B o #ASHA EEE o] e BAR L
&2 A 4 qdoks dAo] ek B3 Holgs<
wafisto] Azt g AR B As) Hee
23t W&t fAE 4 Stk Eavt qlok o
A S B st W AsS AT
AoE ZEnt?. B Aol hs fa 71 7]
A Festis o835t MgNiH, 4:3Hzo
e BEad ARl CaOE Swi% FH7hstol
MgNiH,-5wt% CaO B3 EE A %3819.01, CaO
A7t ThE pas) MRS A o RE Eelst
A Z18YsEoiTt

=1

2. 4 94

oo

Mg (98%, Sigma-Aldrich, St. Louis, MO, USA)
granular®} Ni (Sigma-Aldrich, 99.7%) 22 1/2¢1
Z] STS304 Aol G7]of sttt ofuf Mgt
Ni 28] FHH|= Mg-Ni oA AJei=5 3arsto]
45:552 ARG 2EE] HZE o] gslo] 510 Torr
A AFHEHE whe 5 27] 245t 34 HiA
T e FEFATES A =& 99.9999%2)
TaE 3.0 MPad] s 1917104 71414 Shash<l
4% EY(planetary ball mill, PULVERISETTE-5,
FRITSCH Co, Idar-Oberstein, Germany)= ©]-8-5}¢]
200 rpme| IHEHER 964 aBlslRiet. oluf,
12914 =5 Z=+2} w145 chip®] 77| H](ball to
chips weight ratio, BCR)= A= Falsto]
66:1% BIet”. 71 & Al Htw} powder F4
9] 5wt% CaO (Sigma-Aldrich, 99.9%) 42 £7]
ol st 2L 2ACRE 200 rpme] ML ER
2407t Fastel i) daet 38 Sl AlRE Al
29| ofgeh BAS Pl XAl 3EEA47I(X-ray
diffractometer [ XRD], D8 Advance, Bruker, Billerica,
MA, USAYE AR&sto] Alme] AA429t A= &
2519c} Taget2 1.5405 A 2] Cu Ko AR5}
a3l FAEEE 5 deg/ming o FAPH ¢+ 20-80°
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oArk. T8t Azl mhe ARe] muEAE Uit
2715 WHR) SIe) AAAE FAAREN
(scanning electron microscopy [SEM], Quanta-400,
FEI Company, Hillsboro, OR, USA)2- AR&-35to] %
st om, v EHA =74 AHH|(brunauer-emmett-
teller surface analysis [BET], Micromeritics-3-Flex,
Micromeritics, Norcross, GA, USA)E o|-g&3}o] =4
SHilo] e AL i A4 | ERAS ST,
ESh TRt E9711A T ARl s}
MAEE=ES Elsl7] 918 24 (thermogravimetric
analysis [TGA], NETZSCH STA490PC, RT-1673K)
= AABHITE 584 71AI1%] Are 50 mL/min &2
FHA Abaebe] Bk oA sklew, 1K, 5 K,
10 K/min® & £=5 th=7 sto] SAs130th
1% Epead)t 252 23 arrhenius plotS 18] B
a8t B8} oUAIE SASH 1P|l s}
HSEES SAs] fI8l Sivert's® AES} pres-
sure-composition-temperature A2 & AF8-35}% 1L,
3.0 MPa®] AARE aflS 7ksto] 242} TAIRE F4t
423 K, 523 K, 623 KO] 2L Q|0 A 4 AR
&5 Flekir
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Fig. 1. XRD patterns of MgzNiHx-5wt% CaO composites (Mg2NiH4
(MonoClinic) : @, MgNiH (Cubic) : O, CaO (Cubic) : (I, MgO
(Cubic) : O)
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Fig. 2. The results of BET on Mg2NiHx-5wt% CaO composites
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Fig. 4(a)= MgNiH, -5wt% CaO E3H29] TG
4 AYE UEhd Zoln, "aeast TA =5
oF 4= QJ9itk. 1 KollA] 486 K, 5 KollA] 507 K, 10 K
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Se Swrt 37K ket Bt Lot S
= HolE Fig 4(b)= E43) W82 Van't Hoff
plot 412 st} Aoista B4 ud A
olch. 2, 486-524 K| oJelol A 243} o1] 77}

Fig. 3. SEM image of (a) Mgz2NiH.-5wt% CaO (x2,500), (b)
MgzNiH,-5wt% CaO (x5,000), (¢) Mg2NiHx-5wt% CaO (x10,000),
and mapping image of (d) Mg2NiH,-5wt% CaO
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Fig. 4. TGA results of (a) Mg2NiHx-5wt% CaO composites

measured at 1 K, 5 K, 10 K heating temperature. The Arrows

indicates the dehydriding temperature. (b) van't Hoff plots of
dehydriding reactions after TGA results of Mg2NiHx-5wt% CaO
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Fig. 5. Hydrogen absorption kinetics of (a) MgzNiH -5wt% CaO
composites, (b) calculation of van't Hoff plots on Mg.NiH
-5wt% CaO
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