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ABSTRACT

The characteristics of hydrogen storage have been investigated in the Ti-Cr-Mo and
Ti-Cr-V ternary alloys with bee structure. The alloys were melted by arc furnace and remelted
4-5 times for homogeneity. The lattice parameters, microstructures and phases of the alloys
were examined by SEM, EDX and XRD, and the Pressure-Composition isotherms of the alloys
were measured. From these data the relationship of the maximum and effective hydrogen
storage capacities vs. chemical composition, lattice parameter and the radius of tetrahedral site
were analyzed and discussed.

The results showed that all of these alloy, in the range of the this study, had
mainly bee solid solutions with small amount of Ti segregation due to a lower melting point
of Ti compared with other elements. Lattice parameters of the alloys were very near to the
atomic average values of lattice parameters of the constituent elements. It was also found that
maximum hydrogen storage capacities of the Ti-Cr-Mo alloys increased with increasing Ti
content and the radius of tetrahedral site but the effective hydrogen storage capacities decreased
after showing the maximum. The hydrogen storage capacities of the Ti-Cr-V alloys were almost
same even though the V contens were quite different from alloy to alloy and this could be
attributed to the almost same Ti/Cr ratio of the alloys. The maximum effective hydrogen
storage capacity of the Ti-Cr-Mo alloys was revealed at Ti content of about 40~50 at% and
radius of tetrahedral site of 0.43~0.45 nm. The Ti-Cr-V alloys showed the hydrogen storage
capacities of 3.0 wi% and effective hydrogen storage capacities of 1.5 wt%.

FRIIEL0 : H; storage metal (54 AF FF), Ti-Cr-V alloys(Fl Bt 5-L&-vHE &
#), Ti-Cr-Mo alloys(ElEtE-Z&-Ee| 28l §5), PCT curve(¥H-24-5
2 FA), tetrahedral site(AHd A & 3H)

t Corresponding author : jchoi@hluhanlyo.ac kr

it

122 st=aA 2 AUUXIES =2 H16d N2Z 20054 6



Ti-Cr-MoXl % Ti-Cr-VA bc
1. M =
A8 FAAFEFE AL A e
o] £AE 7MYHeE FF5-%EE & o
Ni-MH 22} %], ¥ Ag4dxE F4X%
£7] % o] Fokof o] &€}t A8 FAAY
3] ZFo)= LaNi;, TiFe, TiMnl5 |, bee §
T 5 9y FH7F Aok 3 SN g Hitel
NRkEl TiS A AR o0& 3l bee TS =2
FaAF $FoR Qe Be FEE UL Aok
Akiba 5" Lee ¥”, Cho " 9 Kubo 5" 9

3 bee TS d2dA HAFhAY &7kl
30Wt%E 91, FETFAAY ST 23wt%
Y Aeg 48 ok B3 beec el o
A FAAFEEFS Ti-Cr-VA
Ti/Cre] H]-& 9 Lattice Parameterel] ¢]3te] <
g9 wy®  Ti-Cr-MoA 3 Lattice
Parameter7} o} tetrahedral site®] =710 4 &
& wetha 2aso] o aeu) bee FF
s 2H A 27F A3, Fae T3] oFepris
290 293 EAAEL A1 o] A83iE ¢
A= F o B2 A7 Hasieh
2 Afof M Ti-Cr-MoAl 2 Ti-Cr-VA
bcc ol disl ofe] WY =4S MAstd 1
27 B4E RAEAY XRDE o] &3t
V\‘* tetrahedral site®} 2714 F748k, $f

= [e]
el A

o4 £ BHEPCT ez A &
2A% 8% 2 §5 $4A% 82 24l
z4e) Wsjo] Wi 47 Auns zae9
o,

2.8 9

g3 HA 30g A HA AE ofagsE
(vacuum arc-melt furnace)& o|&3sle] ¥ EE}]
9] ingotE wHEIT 7} ingoty: WA & WX §HY]
A3te] 4~53] FHPoAA] ALaNstA T AHES g}

F 949  #£%Xi=  titanium, chromium,

29| #=AMESEH0

ru
o

o1

molybdenum, vanadium ©] Z+z} 99.6%, 99.2%,
99.9%, 99.8% ol’dolitt. A= ingotdE 37
ZAM NAHQ Bl gt Rasta, o] F
100~325mesh Y=9 ¥% 1 g& #st k=~

& 2 @3}71 g NS E AL
’\]?M Hﬁ* 24

oro 4

me] F5t A% F AAE FAHo2A 3
Fh FE a7k R

],\.1 ohﬁ
/L aL:l ,ti Lﬂ-oﬂ EH-

] CuKa radiation
XRD #H-& ZAbskich

o] &3t

3 &l ¥ 1

3.1 Ti-Cr-Mo3Hl bcc&t=a

3.1.1 X-41 9|3 B4

Fig. 1o $3 £% A8 A-2714704¢] XRD ¥
B1& UERARITE A-8 el A Ay Al 24 EA
sh: Aoz vehdout 7o) B o] BC @
Aoz HoleE ¢ 4 Aok XRD ARZHH
7t ghel AR ol g 24T WA
Table 1o} A9th 1)z Az 24 &394
o] A 0 2RE Ti-Cr-MoA bee &l
A7F7t9H o2 A%ETha 43 tetrahedral site
o] 2713 o] Fig. 20 Hepflon, Tiof ghat
o] F7Hghl wet 1 2717 Sk

N

’Tj
w
_9:
T
o
=
30
o

™
ARG R i
24 $& F4o] 27 vz vehuth. 53 5
ashel Askele] 2 T o] F7hgel wet A

Trans. of the Korean Hydrogen and New Energy Society (2005.6), Vol. 16(2) 123



OXE
TTo

TicrCrorzMoois
e W

A .

TiosaCroaMooos

TiossCro2sMoo 19
N

TiossCroaaMoc1z
Y

A
A
A
k TiomCro_x_allyl\go‘as
A

o
Tig47Cro3sMops
R LN
Iz’I‘l Tip42CrosMoos
J \. —_—n

Tioa9CrosMoo.as
) W

TioasCrosMog12
P W

TioaCroisMooss
I

Ia
H—
A

Tio26Cro3sMooas
. ]

|| Tioz:CrossMooie
A o N

A Tio21Cro7aMoo.0s
Y

T T T T ! ¥ I !
40 50 60 0 80

Fig. 1. X-ray diffraction patterns of the Ti-Cr-Mo
alloys
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Table 1. Lattice parameters of Ti-Cr-Mo alloys

Sample . lattice tetrahedral HM (H/M)e

No composition parameter( A) site( A) (wt%) (wi%)
A-1 Ti0.70Cr0.12M00.18 3.210 0.4788 2.25 0.07
A-2 Ti0.63Cr0.31M00.06 3.144 0.4614 2.49 0.17
A-3 Ti0.58Cr0.23Mo00.19 3.150 0.4532 3.10 0.19
A-4 Ti0.55Cr0.33M00.12 3.120 0.4464 3.21 0.36
A-5 Ti0.52Cr0.13Mo0.35 3.166 0.4473 243 0.71
A-6 Ti0.47Cr0.35M00.18 3.113 0.4401 2.30 0.69
A-7 Ti0.42Cr0.52Mo00.06 3.056 0.4256 1.08 0.36
A-8 Ti0.39Cr0.26M00.35 3.123 0.4321 2.47 1.43
A-9 Ti0.33Cr0.55M00.12 3.041 0.4162 0.29 0.11
A-10 Ti0.30Cr0.15Mo0.55 3.138 0.4230 0.31 0.04
A-11 Ti0.26Cr0.39Mo00.35 3.080 04157 0.29 0.11
A-12 Ti0.23Cr0.58M00.19 3.029 0.4078 0.19 0.02
A-13 Ti0.21Cr0.73M00.06 2.968 0.3903 0.19 0.02
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Fig. 3. P-C isotherms of several Ti-Cr-Mo alloys
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Fig. 8. X-ray diffraction patterns of the Ti-Cr-V alloys
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Table 2. Structural and hydrogen storage properties of the Ti-Cr-V alloys.

Sample . lattice tetrahedral H/M (H/M)e

No composition parameter( A) sites(A) (Wt%) (wWt%)

B-1 Ti0.34Cr0.46V0.2 3.039 0.4156 3.04 1.5

B-2 Ti0.32Cr0.43V0.25 3.036 0.4123 321 1.55

B-3 Ti0.31Cr0.39V0.3 3.043 0.4140 3.25 141

B-4 Ti0.26Cr0.34V0.4 3.037 0.4077 3.10 1.36

B-5 Ti0.22Cr0.28V0.5 3.037 0.4044 2.45 1.22
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