W39k B HBEEERMBIEIE Vol.39, No.1
2010 4 1 H RARE METAL MATERIALS AND ENGINEERING January 2010

TiF; X S 4L PRI & A MgosNis I S 14 B AY 52 M

X2 R

R, kB, £ER

(PRt Lk K25, V9% MaT 210009)

wm E:

WHICT TiFs A I S AR5 8 MgosNis I PERE MI5E M. W 1% (PEIR 734,

FIFD TiF; HLAKEKEE 10 h

AT MgosNis IR M kil B, 75 523 K I, 1800 s Y IR = ML H] 5.20% (S, TRHD , IHEBE RN
FM G AL BE M MgosNis [¥] 124 kI/mol P E] 86 kI/mol. WFFER W, TiFs A6 AE H ] VT R+ 42 i () MgFa A1 Tit il 4k 4

99T Mg-H #.
KR AR TiF; EALEH
PEGESES: TG146.2 XERFRIRAD: A

YEHS: 1002-185X(2010)01-0050-05

Bt A A SR H B mit A A = MgH, G
HO 7.6%) BRUEEE . TUR RO G G N AR
s TR R B H A Y AT S g A iz —. =
R &8 Tl A S 4, A OB FE R (>573
K), 1 B E 3 )y 24 22, Bt D™ S5 T it
K EMBINH . BT, A SCE S S S A
D1 E) e vEGe, PRI AL RERE , BF U B A
FEAFELLUT LA T SRR, H% 2 E 6 S
BEL A AL 3] DL AR RB I & o7 v Kl L 2. H
RIS R TI,  UBRER B A ek Y62 0 <46 Jag DA A At AT T 1)
A, A, ARG JE A RL A I T B
fil AR W AL Bh 3 2E 1Y, Liang 25 U5E o #F 5%
MgH, + 5% (/K550 Tm (Tm=Ti, V, Mn, Fe, Ni)
KRB EWIIEYERE I, VA Ti s Al MgH,
A GE R i £ . Oelerich 25V 5% & B A5 7] 4%
& O 1 <8 8 AL (TiO,, V205, Cra03, MnyOs
HI Fe;04) bt H— 5 1 4 J8 S84 7 (S e, 05, A1,05, Si0,)
HAEWHRMEAER. 55, SEKRESBHRED S
MgH, {E Uk BR B R 80 A% v 28 SR AR s 1) 3
W= W) e AOVE L MgH,, A3 5N 25 5 IR A
91, g 8, LI NE 4 I8 WAL TiFs & o3 B ik
B Ak RE IR B AR AL T

SR e & kv (Hydriding Combustion Synthesis,
HCS)7& HH H AR ALK % JARBEFE DA T 1997 4F il
RO A i 1 WA O, i A B i A

i BHEA: 2009-01-15

HaHARNAARE T SRy i S
KA S KRG T HCS #1451 Mg,NiH, #5i%
ML, AL SiG v A HCS 729 B sida
Z AL BRI PR, O 8 1 2 T RV TR R SL LA B it s
Rl S AN, MBI EK B% 30 (Mechanical Milling, MM)
CIRYE SR S B kD S SN | T C AN AT e 0k
SEAHERRE . DR, 45 A X R IR A B
SMEHE B s T LA EERE . SR TR 1 %
J7(HCS + MM/, B3 6k A & 4 IR AU PE B 79 210 )
KAL) % T HCS+MM 4 H ) MgosNi, (x=5,
11.3, 20, 25), KILAE 373 K, 100 s P MgosNis I 4
A5 4.88%, 1F 473 K W A[IA 5.41%, {H&MEME
REIE AN B AR DT

AHEFUAE HCS %% MgosNis (1 2Eft I, 3l I s
TiF3 HUARER B >k et JL s P B

1 % @I

BT R (2 BE H 99.99%, KifE/NT 74 pum)Fl
PR (ZEEER 99.99%, KifER 2~3 pm)f%EEIK L 95:5
PR, EARGHAE, AT, ASAE R
GEIPGELINE RN S e s ASB i 5 T S o) - B
FEE N SR R g4 3] 25 Pa, XS5 0.1 MPa
) Ar SRR AN E S, Wb ER 3 K. R)a, EVIHE
JE24 2.0 MPa, LLF 10 K/min THEF) 853 K, K)o
71 i FE ORI 60 min B OR 462 J8 M A 58 4 SO o A Bt

BEEWH: EFXEEAVIRKREITR (“8637 HH1-2007AA05Z110); LHARHE T &R AR (T TAIE (BG2007052); H%

HRFLEILE I (50871052)

TEEEN: &, 5, 1984 FA, Wid, M DI K%MERSS TR, T MR 210009, Hif: 025-83587255, E-mail:

caihao825@163.com; WIHIEH: F44L, lilg@njut.edu.cn



ERE B WS TiFs XA IRBE £ MgosNis Bl E RE K 52 ) <51

BB, KA R AE 613 K AR 2 h DURIF KA
(1 42 1 o

H# HCS il 4% H ) MgosNis 711 0.0.5% 1%+ 1.5%
H1 2%[¥) TiF3(Alfa Asear 2> 7)) 7 SIHLBEREE 1. 5. 10.
15 F1 20 ho EREEFHFIEELG 2524 200 r/min A
30:1. PRIA KBS o (AR G LG AR s ok, B DLBORE
15 Ar “UR R I FER T .

MgosNis-TiF; &4 W) 175 S BE IR H 56 [ 4
HEATRLA FZE P2 3 Sieverts $EE , AR M RE A
EAS, W 473, 493 FIl 523 Ko WA AL BT K
H ARL X'TRA B! X AT 41X (Cu 42, K4 0.02°).

2 HR5R

2.1 TiF;iRMERIRAL

1 i MgosNis+x% TiF; (x=0, 0.5, 1, 1.5, 2) BKp%
10 h JGAE RS, 473 K RIRES) J) 272, M 2k
REZEVTLUE H, TiF; SN2 5 T MgosNis IR &3 )
SRS, AT MgosNis £ 1800 s N LI
H 0.15%IK%, TiFs U i 20 AH () I 8] P s S 4 74 38
Pemr. SR, AL BRI EIE 2 1%, K& B
SR EE B R, 1800 s PYIIAHRIE S 0.76%. QiR
PR, BB A T, s kR,
MR IR MR 2% 0, A RN 0.54%. B, X T
A TS, 1%00) TiFs AR &
2.2 EIETKEERT(E) AYIEE

Kl 2 ) MgosNis+1% TiF; B B A [\] i (0] f5 72 3275,
523 K MHBCEZe. B 2 TRUE H, BREE 1 h Ffan
7£ 1800 s I A A B 4.20%, BREE 10 h A &L 5
e, AN 5.20%; METAAE] 20 h B, AR RN

0.0
ﬁ

0.1
2
IS -
S 0.2
=03}
2
5§ -04F
O ., "
§0—0.5 [ o MgysNig o, S
O —0.6F A MgyNis+0.5% TiF, * “e, £
?_07 ® Mgy Nis+1% TiF, “re,,
T 0.7F ¢ Mg95N1'5+1,5% TiF; -.....

—0.8} > MeagsNigt2% TiFy

1 1 1 1 1 L L

0 200 400 600 800 10001200 1400 1600 1800
Time/s

Kl 1 MgosNis+x% TiF; (x=0, 0.5, 1, 1.5, 2)ERJEE 10 h J&
TEELS, 473 K 4 AT B 2
Fig.1 Hydrogen desorption profiles at 473 K in vacuum of
MgosNis+x%TiF; (x=0, 0.5, 1, 1.5, 2) mechanically
milled for 10 h
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Fig.2 Hydrogen desorption profiles at 523 K in vacuum of
MgosNist1%TiF; mechanically milled for 1, 5, 10,
15,20 h
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Fig.3 Hydrogen desorption profiles in vacuum at different
temperatures of MgosNis and MgosNis+1% TiF;
milled for 10 h
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Table 1 The hydrogen desorption capacities at 473, 493 and
523 K in 1800 s for MgysNis and MgysNis +1%TiF;
milled for 10 h

Dehydriding capacity, /%

Temperature/K - - -
MgosNis MgosNis+1%TiF3
473 0.15 0.76
493 1.07 1.97
523 4.45 5.20
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Table 2 The apparent rate constant k of desorption hydrogen
at different temperatures for MgosNis and MgysNis
+ 1%TiF; milled for 10 h

Rate constant, k/x10%s!

Temperature/K - - -
MgosNis Mg95N15+1%T1F3
473 0.36 2.1
493 1.6 3.0
523 7.8 15.2
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Fig.4 Relationship between rate constant and inverse
temperature of desorption hydrogen for MgosNis
and MgosNis + 1% TiF; milled for 10 h
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Fig.5 Effect of temperature on the desorbed hydrogen amount of
MgosNis and MgosNis +1% TiF;. milled for 10 h (the

average heating rate was 20 K/min)
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Effect of TiF; on the Hydrogen Desorption Property
of MgysNis by Hydriding Combustion Synthesis

Cai Hao, Gu Hao, Zhu Yunfeng, Li Liquan
(Nanjing University of Technology, Nanjing 210009, China)

Abstract: Effect of TiF; addition as the catalyst on the hydrogen desorption property of MgosNis composites by hydriding combustion
synthesis (HCS) was investigated. Addition of 1% TiF; (molar fraction) can get the best hydrogen desorption property for MgosNis
mechanically milled for 10 h, which could desorb 5.20% (mass fraction) of H>in 1800 s at 523 K. The apparent activation energy of
hydrogen desorption for MgesNis+1%TiF; milled for 10 h was decreased to 86 kJ/mol from 124 kJ/mol of MgysNis. Results show that
catalytic effect of TiF; could be attributed to the formation of MgF, and Ti*" hydrides which destabilize the bonding of Mg-H.
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