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i BEANBTEEENARAELAGARTHALRE FEASGENEALY BARALAL
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W RO RTEAFT FL, AREELSLNERMRALMEARAIAHR T FEAR,
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BEE AP R AR, IR R R R
B, CEEVER— 5 B Th 6B E 8 I RE TR A1 6 5
BT MIBRERE, BN SEBTIIT £ B
Z—. EEGRTICRE KT RS AL,

1 RIS SR

REELBRBTSERMERERENAY -
-i—M + H2==%MH,
AG = AH® - AS'T
#M MH, H,fREFELYE, WE
InP,, = AH/RT - AS°/R
KB, T HRE ;R AKUEEH

HTF&EHAERGEANBETHERD, X (2)
HHEASBERERESEKIE2 CHEOMBE
AS® = Syogy, =130 ki/mol - T R AR &R AL
YBERE(ACH)BIRTRM (1) BB AR KX
M ARBANERELDBEE, &1 IELRN
PR ERBELY" Y,

SREURNE  HELYHPHERABEWN
5&RHE—Rm LaNi; - H, WERES % R] BRAY , 535N
5E&BRHETEA - S —fEin Ti - H Mg, Ni -
HWB TSRS, EFALBRRELHBEE,
HEERBEEEK, AR BENA, HABHMKESE
SREREY, HUPIRB AR5 S5 HHRTEMNA

(1)
(2)

(3)

» KA BHE.2003 -01 -16

ST E  J TN ERIBT SN H BT B (2002069 - 7262)

N EFRINEG A

BE 546 TENARELERES,

®1 EMERERBAH kJ/mol
&R -8 -AR | &R -84y - AH
V-VH,,, 33.4 Ca-CaH, 174.4
V -VH, 40.9 Na - NaH 112.8
La - LaH, 209.0 K-KH 115.4
Mg - MgH, 74.4 Li - LiH 157.2
Ti - TiH, 125.0 Ba ~ BaH, 171.0
Cs-CsH 9.5 Hf — HiH, 161.0
Ce - CeH, 204. 8 Y - YH, 188.0
Sr- SrH, 176.8 Th - ThH, 196.0
Zr-ZrH, 165.9 Sc - ScH, 185.0

Ta - TaH 75.2

REA3), & RSERAHATETHE 1 Frr
MEHSHRFRMEZ(P-C-T)Er, hTFE&RR
BEERATG &R AR/ &R FE B 9 ¥BET 3Z 6L
NEEWRK, FRERBEAR N SBE RS
BEAR LA XHEAARSE , AT HH B B B 5 B L
FHEAERAZHHBERR" . SRBBERR N
KR - EHERN, H YL B ATEA TERR B, B3
VR AR AT Ak S E R ERET

g L& PSRBT AELCE S S, B
TENANCESEMEH A B WETRAR, K+
A SEHFEMNR, RELDERTE B —FATE
BERTE , SERRNNRE , NEEHEHR IR
BAHER, AE TR A 5B, IESEHEE

B I XTI (1966 - ) , 55, BIRgRBA , ER AR E R, 81, TEAF S RINHE SR,
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1 SMEALHHPESERHTN
e R BIRE, BN RATENES &S H &
TZEMFSEALEA R, a7 v BE B 1 BE L b B

- LR ER A EN S SR AEEXREEN

%uru]ﬁ-lol R

EEAESHTAUTILTEHTERC 1) 8
HaECaFR, —BERKT 1 wi%;2) §EKF
EEAMBE BF 25 CHEEENAKRT
5.066 25 MPa;3) RAEFHIBRBIAS /1, BEAHE T
#;4) KFar MR

2 EEASRYURRE

2.1 BLAREEAES(ABH)

LaNi, RER A AN/ LG L, REB/EN
-30.1 ki/mol H, ,"E B X 1.4 wi% , BEJS 1M
TR, B R EEEK 24% , 4 &R 0B AR
SHREEES (20 ~40 CTHE, 2 2 ~4 MPa) (RBUEF
EEENZBEARZHEY, RAREAGH L
Mm(La,Ce,Nd,Pr %) Bt LaNi; # # La, 7] 32 iR
LaNis 4% 58 Bt A9 BR &3, 1 T - Mm [ 5 B (R Bl
La.Ce Nd.Pr BN FF ¥/, f MmNi, & & M E 5B E
BK, NI MoNig BB E R AR N T KEN ST
44 Mm,_,C,Ni;_ D "~} 3eh CH Al,Cu,Mn,Si,
Ca.Ti.Co,D Yy Al,Cu,Mn.Si.Ca.Ti.Co.Cr.Zr.V.Fe,

£=0.05~0.20,y=0.1~2.5, FFEB4L Ni otED
HAFEESNESRER, ME#R Mm F5TE C
FESBRERK, AH—FPRHESERBENTFEE
T PSS E TR B RS SRS
HEEEERMB LR A EE N AR TIRLEITR
HRIEEE L AL B ZHMEART S AT s™M Y,
2.2 BRAVEAS

BERARIBR(MgH, SER N 7.6 %) . EE
B MBEERS BREBER BRI EER",
S ST REE S Y R EMB I F 5,
MMFEHEANERVEEE, R 2 IRBPHER
PEASREFHS ", ATFTSEHRSETE Ni.
Cu XTSI R BB RITFHAEMVER, It —F M E
BRI SEMERE, XHRF LT —RIINETH
BE4 Mg,Ni,_,Cu,(x=0~0.25) A-Mg-Ni(A=
La .Zr.Ca) .CeMg,,M(M =V Ti.Cr.Mn Fe Co.Ni.Cu.
In) %" R4S SHELHNNCEEEE
BRI ABHRES SN, RAIERTS 48T
EREENH, FRFFGEPHSEITHRESH

RUUEBRE B A E ek & o
2 HAUSEFESSE
SRBHE/C
AR CER/% (aREH AH’/k] « mol ™!
1.013 25 MPa)

Mg, Ni 3.6 253 -64.37
Mg, Cu 2.7 239 -72.73
LaMg,, 4.5
CeMg,, 6 325(30.395 5 MPa)
Mg, Al, 3.2 233

2.3 BRREIEAS

HRACEGERAHMARMEREMR(TE
-30 THHE) WMHEEF  RIBAZIEL B PE.
WEARLETEH, #3NEAMFRATNEKRLE

6-7,11-12
&g T

3 HUREPEESR _

E B4R ¥ #%

BER TiFe TiFe 5% [ i 4 ¥, TiFeH, o, (B #) \TiFe, os (y H) , K- H AR 1.8 wi% ,P
TiFe, _ M, ~C-T HEHATEE M BMA, TR B4 S HTELER, BV &R
M=Co.Cr.Cu.Mn Mo Ni.V &3 IR,

X

e R TiCo %ﬁﬁ%*ﬁw,tﬂﬁﬁﬁﬁ,ﬁﬁﬂ’”ﬁiﬁ , B EEE R
TiCo, _, (1.013 25 MPaf} 5 130 C) , M MM APTIR B B 5 M HETFELBE/H
M,M =V Cr.Cu.Fe Mn Mo Nb,Ni, T Ti#f TiCo, M, it TiCo I EENFAR , R Z MR,

La %33 BT R
BEER TiMn, , REBARIATRECERSR, KEEERA SHHEAR.
Tiy 9Zr, {Mn, ,V, ,Cry 4
HEBR TiCr, TiCr, B EREML(0 CUT) , 0 MBER, F &% XA I A 0%

Ti,_,Zr,Cr,_ Mn ,2<0.4,y<2.0

B, MARATRREF &L X
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2.4 HEBBEUCASE

MR 5S4/ VH, .VH B# S (VH, RS
Bik3.8 wi% ), AERBFEREES L MEERER
PEERA TEETERABRBE . REER R EFE
KA ERES & REILE, M RBUEEE, TR
EHRABrESL BN EFENRTFAHNEREEBMA
F-E A4 V,TiNig M, ( z =0.046 ~0.24, M 3 AL Si.
Mn.Fe.Co.Cu.Ge.Zr.Nb Mo .Pd Hf Ta %cE), H
PFEIOTE MRS SR B NERIR S, H]
RIS ARBE ™,

3 EEAEMRH

3.1 8 - Skt Kbt St it

B-ELYHE _KaE LERE X5 RE
RAEFHRBAERNRBEBER D™ AHRE
HERMENA, TEESEIR - SLYBERNR
BbtkL BE R HI AR R LR BRI RS2
RARBRBRHSEN, ATHmARNESRE SN
R:Bi¥FRSHBE, FEEEEL (25 €,0.01
~0.5 MPa) , M E MR R LEA RIFAMELER,
BERRVIRBR FIL IR BB EE S, RIFHI#.
BiEFHE. HaTERSMN AR ZMRER LR K AB;
HMag€, #BAEEH MmNi, ;5 Co 55 Mg , Aly ;. Mm
(NiCOMnAl)4.ss-4.76% GBI LA B —A N 280 ~
330 mA - h/g JEFFF AL 500 K, B TiEdk; A —
KOLAMRABRTIi-Zr-V-Ni-Cr R4&., W0
Tij6Zr1gV,Nigg Cry \Tij; Zrig Vo Nig Cry , AL FE LA B
AJ3K 360 ~400 mA - h/g, {B{E LB RME ; S E 7 14
BFE&€ V.., (NbTaCo) Niy s REEULFHLE BT
(EES{ER A 1018 mA - h/g , SCEME N 500 mA - h/g
ER) SR EHIRERIMRRINXE, RARER
B -EUDE IR EMES;ABHENERLES
SERAREEE NMHRBEEESREERB=RER
& & hBATRFRIBED ),
3.2 a5l

fHCFSEREERAARENEERY, #
ArsEaetlnaBlzRELFRA 128 - &
SRR, A AEEAANBHN, EREREPHER
BECEAREREREAHEN FERKEERAR
R BRI, LIES € BBCE B K i HE
SRR HKEERE S ENESTUEET W E . W
Bk AN, HRTREFRMILETATER B

HFR ATRERE B BTERERE RBE
44 A MmNi,; Mn,;. TiFe 4 &. Mg 48 %
glol S ooRlERE PEFBRRERES
ANBEsIRCEREPRARFINNAE BEEEL
ETRREEVEAL, LIAMRELBRREIBRF K
BB HREE,
3.3 |aEM. . b

AMATETVEFARBRNEERS, WEM
HERKEH 50% ~60%H, , S ERSAIEALE
BAENABR, HPENHEESBYRENH#E LN
ABagE. XETSSTRS5LFESHAT M MPD 2
AR AFF R LaNi; & £ MU BB R, BIlS )
BES, ABWERIX 5% ~95%, =M B HEX
98.9% ! -4 & F T T EMBRL, A A
MmNi,, Mo, , A€ AT T W XA 4K RS 3
99.999 9% ! BT W H4E H, BE D, AT ZEEREM
o8 MEA AR —RET,H,.D,.T588RN
MEEEELALSH, ARMEIBEANE LA
V, oCro , TiCr 2£06-71

PR EH 0,.€0,.C0.50, H,0 HRES
&, BEE&e5E, BA TR ES .8 S
LA LERARFNBMLE, X PEESERK,
FEMTEBUECESLNEERERES —, Bk
B BWEREA LK 0, H,0 FHEEEHBIE, M4k
FEES8L90C0,.COEERNIEME,
3.4 MEERSRIABSURN A

FIAE S48 RKEIBORERL, THTEE
SHTEREE AE(HR .2 %, LE4LE
PO B — AT AR EE TV BE#, A E 44 ER T
b BE R SRR KD, TS B LB R R E
HHREE, BARULEERFRARBRFEZNEREE
FEHBMHEBRENE LMY A fn B AR, TR
HFEH 10 kg Mg, Ni & &, BERIRR i 4 3 il
A R Mg,Ni &€, BUb S i % #1448 B H7ER
¥, LABER, ARMMBUBHR HERSFEY
4 360 kJ, AT ZBCR A 300 ~ 500 C i TAb BES . i
ArEacERcREREERBE . AERKEE
HERRBEXRFSENCEEL, VESEARIE
FHE . CUEANEGSERRETHMRNLE S, HIER
IMEBS TRPFEEREBHITELR M, NTTEE
HTRAENRE AEREPFRREERIM A4
SHAER, AR EBRERNCEA SOFRRR,
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On Electroaffinity of Atoms and Orbitals:
Novel Energy Scale and Related Correlation Analysrs with Other Scales

LIAO Chun-yang', LIU Zhen-de', HUANG Ying’, LI Zhi-liang'

(1. College of Chemistry and Chemical Engineering, Chongqging University, Chongging 400044 , China;
2. College of Pharmaceutical Science and Technology, Hunan Traditional Medical University, Changsha 410007, China)

Abstract: Electroaffinity or electronegativity X, is approximately proportional to the average ionization energy B, the
total ionization energy U divided by the number of atomic valence-shell elecn'(;ns N, due to its vecy small electron affinity
E. Furthermore, electroaffinity of the atomic valence and/or hybridization orbital can be also obtained from their individ-
ual capability of attracting valence electrons of an atomic valence and/or hybridization orbital by the ionization energies
of valence electron in ground stated free atom and its various orbitals.

Key words: electroaffinity X, , Eléctronegativity X, ; valence-shell electrons; average ionization energy; electron
affinity ; valence orbital electroaffinity ; hybridization orbital electroaffinity

(e % F)

Development and Application of Hydrogen Storage Alloys

LIU Shou-ping, ZHAO Gang, LI Rong, KANG Ren-mu,ZHOU Shang-qi, REN Qin
(College of Material Science and Engineering, Chongging University , Chongging 400044 , China)

Abstract ; The thermodynamics of reaction between some metal elements and hydrogen is introduced. The design, devel-
opment and application of hydrogen storage alloys are reviewed. Many kinds of hydrogen storage alloys have been devel-
oped, but that used commercially is still rare earth alloys. Because the vanadium - based solid solution alloys have a
high hydrogen storage capacity property and magnesium is a cheap light metal, is attractive developing vanadium ~ based
solid solution alloys and magnesium — based alloys. Hydrogen storage alloy’s application is still on trial except that in Ni
- MH cells. It is necessary to enhance the research and development in the application of hydrogen storage alloys.

Key words: hydrogen storage; hydrogen storage material; hydrogen storage alloy
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