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Effect of carbon on hydrogen storage performances of
TiMny. 25Cro. 25 alloy
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Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: The effect of carbon addition on hydrogen storage performances of TiMn; »5Crg 55 alloy was investigated. The activa-
tion of TiMn;, »5Crg 5 alloy becomes easier with increasing carbon content. Auger electron spectroscopy( AES) results show that
the carbon addition does not restrain the formation of oxide layer on the surface of TiMn; »5Crq 25 alloy, but causes the T/ Mn ra-
tio of alloy top surface close to the matrix, which probably is one of the reasons for the improvement of alloy activation perfor-
mance. The PCT results present that, with increasing carbon contents, the hydrogen absorptiorr desorption plateau pressure in-
creases and the hydrogen absorption capacity decreases, which results from the decrease of lattice parameters and the formation of
TiC phase. In addition, the cycle life of hydrogen absorptiorr desorption becomes longer when the carbon concentration is in-

creased.
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Fig. 2 Activation curves of TiMn;, »5Cro, 25 alloys
with various carbon contents

(a) —First activation curves;

(b) —Dependence of hydrogen absorption
capacity upon activation cycles
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Table 1 Lattice parameters of TiMn; 25Cro. 25

alloy with various carbon contents

w(C)/ % a/nm ¢/nm V/nom®
0 0.485 1 0.799 0 0.162 8
0.25 0.482 1 0.7950 0.160 0
0. 50 0. 477 2 0.791 4 0.156 1

fE p= 3 MPa fl t= 293 K &/ F G {2 . H
RS TR, BT A &SR REE
TERREMNE, ETFRE— B ] ) — AR
BN ARG, KB R E XhEEH . 2F W
BRI v DME A & S iE e B ) — NPT FR A . AL
K2R, AWK TiMn. 25 Cro. 25 & 4 I 15 1 42
B W24 20 min, B0 0.25% F10. 50% MIBRSG, ZA 4
IFEACZE B NP4 5 min A12 min . HoK, B
FERE BN, A U A BT 7 I I TR 4 5
FERTEWIT TR SRR B> . DL RS RS
. S I0idE & BBk XS TiMny. 25 Cro. 25 & 48 F 35 46 1
REA U W BGEE . W3R 2IEFUUE R, IS
STRSERNIE N, &Nk KBREAEFTHT TR,
X HTE e R TiC HER, 1 TiC AHJLFEA
RO, AN, BRI AR A P R S AT DA AR
T B AR R T A, X AT RE R R R EL
HEWEART TRERREZ —.
2 REBAFIM TiMn, 25Cro 25 & & NG IERE S 5L
Table 2 Activation data of TiMnj »5Crg 25

alloys with various carbon contents

Hydrogen absorption capacity Cpidle
Induction
w(G)f time/ After After five ~ numbers
% T M aximum first activation Of full
activation cycles activation
0 20 0.95 0. 80 0.94 6
0.25 5 0.82 0.78 0. 81 3
0.50 2 0.63 0.62 0.62 2

2.3 XPS 4T

N T BRI AT TiM ny. 25 Cro. 25 5 42 38
PEBHISER, X5 BT T XPS IREHIHT .
3PN A IS A 0. 50% (5t = 43 20 Bk 1Y
TiMn. 25 Cro. 25 & 46 75 2% 1A AN [F] P TR BE T 1) 4%
HLFBei% . Bl 4 Fis A iza & & TR EAE
RIMRE R BRI A HIZ . 4 T b w R
7%, e EA TR N R B R 1 H A a0 A L
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Fig. 3 AES depth profile spectra of

TiMn; 5Crg, 25 alloys without carbon( a)
and with 0. 50% ( mass fraction) carbon(b)
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Fig. 4 Depth profiles of elements for

TiMni.25Cro. 25 alloys without carbon( a)
and with 0. 50% ( mass fraction) carbon(b)
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