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ABSTRACT

LizAlHs (5.6wt% theoretical hydrogen storage capacity) powders with and without
Ti-containing dopants have been successfully synthesized by mechanochemical reaction near
room temperatures from mixtures of LiH and LiAlH4 powders. It has been observed that
single phase Liz;AlHs could be obtained within 2-3 hours of milling, but the addition of
reactive TiCl, or TiCl; to the starting mixtures caused partial decomposition of LiAlH into
LiCl and free Al with gaseous H,. By addition of these reactive dopants to the as-synthesized
Li;AlHs, this problem could be solved. The addition of 2 mol% TiCl, or TiCl; to LizAlHs
decreased the decomposition start temperature up to 30-50°C, while that of Ti or TiH» did not
change the thermal decomposition behavior of LizAlHs.

FR2II1=20 : Hydrogen storage materials(52#42] &), Complex metal hydride(& 4 2+
3}-8), Mechanochemical reaction(”] 7| &8} 5F-8-), Thermal decomposition( -3f)
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Table 1. Specification of raw materials

materials purity, particle materials purity, particle

% size % size
NaH >95 n/a Ti >99.7 <45um
NaAlH; >90 n/a TiH, >98  <45/m
LiH >95 <600 TiCl; >99.98 n.a
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LiAlH, >95 n/a TiCls >99 n.a
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Fig. 3 XRD patterns of 2NaH+NaAlH; milled samples;
a) 1 hrs, b) 2 hrs, ¢) 4 hrs.
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Trans. of the Korean Hydrogen and New Energy Society (2005.3), Vol. 16(1) 95



-

Ol 8+ - dg&
LisAlH:E st 2 A oA 714188
&= g 2AE dohlz] 3l
HA 8] B vk Fig.
s NaH 2 NaAlH, 223 2
A7F e NaAlH, A2 X-H Bk
%! TJrE AAsA 2 34 HHS £
3}, NaH Algole= daduifce) AR
T NaH & o]9ldl th& AALL &A%t
o] NaAlHy Al&Eol% %47 (tetragonal
AFZE 7HAE NaAlH, 4 ol9dl o2& 244
2 #aAEA gkt agln 2 ATl A&
da zAoR A7 U= NaAlH, & #38
HA St 2e #3089
Fig. 32 NaH$} NaAlH, 985848 219 &
v 2 E3ha] 30%olA 44774 dYE Al
X-A 223)d &4 Aio|th 0% 2R B¥
H-5o] NasAllHs Jollout ofA wkg-3hA] %
3 Nall9} NaAlH, = 34 #2E30 22y 2
AlZE o4 gk Al F o) A= NazAlHs ©]9] 9] th
2 o] #AHA &%tk 34 peak WML (full
width at half maximum, FWHM)o| 7}t %
o 25E WYA7o] FUhsHEA NaAlHed 2
A A7) Ga Arde A ¢ T Adet A
o] B AEE & FASER 2 MEE
ol 48 BAER ki)
ol4de] AR HE E AFA A
Ha i 29879 ded 2 X-AME
A ahy Foll EA7F glom, e ZA A
z:;l, o

F‘N
o M r—?l—" &

Z iy ¥ O i e

¥

N
&

~—

::,

)
o
>,

3.2 LisAlHsEtd

A 713 NasAlHs 9| 73¢9 22
43 LiHl 2 LiAlH, 98 EEET25E Li:AlHs
TEe P Fig. 4o £ Oa?oﬂﬁ AH&-3
LiH 3 LiAlH: 98893 2412
Age] X-A gEsd 54 2

B
il m
L o
o, r
=
32

96

Sas W LTSS =27

o

Intensity (arbitrary unit)

Fig. 4 XRD patterns of a) LiH, b) LiAlHs, and
¢) LiAlH; milled for 2 hours.

= LiH °|¥
tetragonal) o]

zaae AL

LiH AEEHAE fecc BHFZE 2
2ko] L0 (feo)9d LiOH (
%Qmo‘ﬂ u] o] Li (beo)® = A5
sholstqirh. 13y LiAlHy 9E &I = AL
Al{monoclinic) A% T2 7+ LiAlH, o] ¢
2 AANS BFHA gokon 24 HH g
% LiAlH 7 #3854 Zets Ae 283
1=
LiH%} LiAlH4

o, et I‘L =2

s 21 (%Hl)i EIC |

5 ‘)rE}Ur]i’iﬁ}. 1’\]2& wE g 73-‘%% Lo e
2l LisAlHgRHERE opu]gt ofx v <
LiAIH:¢} LiHZF A s 38t gl o
o). e 2417 WY E A EolHE
o AYHAeel FAHew ofF
LiAIH/o] #2 =AY §

dre AN 2
LizAlHs 0194«1 EFE—' 4e BEEHA &gt

o] kel Z A i

7y A spek
LISAIHBE ?SL}H a 9»1]\%
719 04?549%?1 1

o2l A datas o] L3 AeHAHA S

255

734}” A2 ZA o)A LiAlH; Bt} LizAls7} ©

[

o
o
fr
it
o,
W
N
)

A x
o
2

e oo 2w
ook 2 o

o
¢
o
o:
il
2,

M6 W1s 20054 33



(b)

Intensity (arbitrary unit)

L T T T
20 25

LML
0 33 4 45

T
50
2
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