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B EBARTHTHLERREME T LRI AM, MREGCFRFFE X, 550
B URRABRTINAECTHANFFALERBRER, R —FRABTELER TR FHLELR
BTHEKNERAHBELFM, SNEABAES B GRTH IFE, HERBAFHIETI o0
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FRFRANEERAEEZ —2“ B ftE” (Electro-
negativity) , I XN E SR FER“BHAKE" R R B
17, E BN J5 kA A BB R R S B A
#y4Z id Electrophilicity 5% Electroaffinity ( “ 3& i, ¥4~ 8§,
“HEME,EENEEFRA). tEREF HRHE
REEST 1932 FREFFR A TFHREFHERFR
FmEBENEEN"" ., &4, Mbka AERE (X)
R BET EHEAMEI A, BN SHEEP Y, BN
R TR - EAREEY &, X bR BE E] 8 B
AFEELREXR, BEHTEBEHNAFRMEENE
W EBBIERAY ; 4 R BB X e 51 P 48 L AR R,
R ED M, S flF% L KEig (DFT)
AR FEHRRER, B T 48X f
HOHES, B RE ™. BT R3IaFEEEN
AHESREFMEFRELE(U=Zn,P)KHETF
A EZHRER, ATHFRAEE RN, UE
FRUBRVFHEEE B ITALEAEN SR HE
B R PEE R T, '

1 s R & SR

sbker ikt BB AL 2 BB RS B4 E
REAFEXBRIRE" ™, FESETE —RERL

» R ERS-2002-12 -21

SMARERIRAD:A

BEM TR G BER B R A B AR B R E X
18, RT3 s e AL S R R A F R B M
B51 0, ERTRAETMBE REZ EAFAE—FHEX, E
BEERAAER TR AMNRE =4, - RERETFH
FEAFEHE-BFE"Y, ER, MB—-MEF
AERARARIIE, MEBETFEHNMTERBARE,
HIRFX M EEE T ARSI

T=U+E =3P, +E=3nP =U (1)
seak P, RESIRTHNTES | i T REMAEE,n, NN
BEMNEEETFHE ;TN = Sn, HREECENREHF
FAHe, B THARMRD, BvT 28 o i s R AR EE
AEARBET BT 4 F YRR T) HiE 2
B W3R Ot IR AR 2% fe St aR fE SR 1 R LI
FEERES, FANAHEAEE- TEE AN A TE
BT AaM, REN BB R

Bk AR BE (X,)
X, =0.18(P, +E) =0.18(Z +Y) (2)

AP Z-= P, = [E(u—]) - E(u) 1, ‘FARE—BEEE,Y =
E= - [E(A") - E(AO) ] ’ iﬁ@.%%’%ﬁ&,z A e B
.

BB WH - EXM N AR E (01 -3 -6) IERFE T RBFIIE 5L (99 -38,99-06) REARM AR (98 -96) ¥F
BhiREL

EEEMT:BHFERO977-) .5, ANMA ERAEWL AR FE - HWE RS, HIOEHSHEROEH) XK, 2
BAH A hF R A R RE, Yt S5 4 FEL.
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BIIRE AHAREE (X)) -

Xy =172[(P+E)] =0.5[(P+E)] (3)
KPpP=PHEFE—BHEEE=E, HETFEREGHE,
BHRBAHRAES T BISFHMNE,

B _ 2= (Cao — Li) #R BF X/ ': X =0. 034 +
0.1814~0. 1814 =0. 181T/N ' (4)
AP A=T/N,N HEFHMTEHETFEHA.

W%ﬁ—%%%ﬁﬁﬁﬁm:
X, =0.359(Z" /r*) +0.744 (5)
AP Z° BB ;r IR, HXE SR
Rr s WirERE B RHN,
B # 4K (Gao Xiaohui ) BREE X 0%,
X, =0.673_,(Z%e/n;)/N + 0. 65 (6)
P NAMETFHE 2" e AERBEER; R B HE
BT, XTMEAABRAMEBR,
BRITYL - BREARBEA R X%
Xus = 0.359Z" /7% +0.63 (7)
R Z° AR 5 R 8 F1E F 898 BB T,
rASFHRREFHREM LR, RIRELRE DB
B4,

2 Brie R TR R S Tt

2.1 friaFRBiR e T i ks ktE

FEFRIIEMTEZETHERIIEARERN:
T=U+E=3nP +E~U, RTFRT| H T FHRET
RAETERIMTEETERE TRUMTEBRFAH
B N=3nFBFHHE A REMUMFEIX:A=T/N=
(ZnP; +E)/ Sng; #E— AR R (8) 78, F3y
BRI REGEET FHEEEA=T/N~U/N =B, ¥
HERESERPRPE2 BB S AMKs -/p -
/d - RITRAXB B T EIE7 2, MK EkE R
PEAR IR T O R AR Xy

X, =0.032 +0.182B = 0. 182B = 0. 18B (8)
BT (8) MBEL AT, A eske itk X, 57 8
HfEA =B=U/NERRIEK., EITEIETEREN,
YAHNE dER FRRINE s X p HLEHR FHEM
B, XILEK Zn, Cd, Hg AERTRIHINE s T
2.2 JUEBVRFEIERRRE X, B HIR AR

Froutke it X, Ffbe e Xy, RA R
B RMEAR B X #E1T LB, A T BT S sk i
HERHXRBRE L,

&1 HBEBHYE X MATRITRE X, ORXHELR

R X X3r xt xs x: x5 X

X% 1.0000 0.9864 0.9905 0.9778 0.9809 0.9584 0.991 1
Xig 0.9864 1.0000 0.9927 0.9933 0.9916 0.9479 0.9904
Xt 0.9905 0.9927 1.0000 0.9905 0.9948 0.9473 0.9950
X% 0.9778 0.9933 0.9905 1.0000 0.9978 0.9487 0.987 3
X% 0.9809 0.9916 0.9948 0.9978 1.0000 0.9534 0.9917
Xy 0.9584 0.9479 0.9473 0.9487 0.9534 1.0000 0.969 3
Xy 0.9911 0.9904 0.9950 0.9873 0.9917 0.9693 1.0000

UiH3:a BLASCER[1 ~6]; b BASTMR([11],

MFR A EHXEHRITFR X5 X, 5 0.995, %
EEVFERN X, =0.069 +0.975X,,n =28,R =
0.991,S, =0. 111, F =1 444. 978, U = 17. 880, Q =
0.322,:=38.013,X,; =0.136 +0.958 x X, ,n =28,
R =0.995,5,=0.084 ,F =2 568. 697 ,t = 50. 682, H 3k
& X, WF X, (0.990) , P& BIHASRARE, XHAF
B, BAFRTHREN SRR FRBNGE FESEES
CHEFEHEREPES T TR, MABEEERE X,
AIRELL X, RELHERT -1 EFRIIEMNTESE
FRES . X TFHLSETE, ERIBEM D 1HE IR
BEEE—-5E "SR . MTERAPEPBREMES
105 MR EEBHRE - ERMERETIHLUIRE
FEERL LK, 3 HFELAHBHIBASEITENR
HE(E 4> 514 Ne2. 04, 20.4, 9.69; Ar 1. 73, 13.9,
8.64; Kr 1.63, 12.2, 7.99; Xe 1.51, 9.9, 6. 80;
Rn 1.45, 8.8, 6.19, XtF VIA TR ZEW 2514
F2.00, 19.0,9.00; C11.72, 13.6, 8.28; Br1.62,
11.8,7.65;11.48, 9.5, 6.37;At1.41, 8.1, 5.62,
] RAA TR AR B EBI4 B TFHEMVIA BT
EFOER AXGEREZ-BCEBIIBESMEITE Ne
IREEEATHMVIA B TEXNR F, a8 BEHH
NABERHERKHEZLZ TR, REHTFTHRFERREE
BZARSIETHMEE, FREBEEFEE XS
SRR X, T LS, BRI SR
R, ZERMPEXAN—ERE L BXF, iTHE HEh
BUBAETESE. XF IAKBEKRUE (H) L,
Na,K,Rb f1 Cs, /R EATEH T SR L 0. 068,
0.061,0.086 F10. 114, A PLIANEREACZE TH
FHRERIAY. BB EmLUER NEABRZ R

~ R SEARAR BEEL 2 5 E S 45 T 0. 101 ,0. 094,0. 051

00.020, 3X—“3& 0" B FE & A 30 649 38 i i 6K 20, =R
VFR] AR SRR RE 1A Be#i /BT K (H) Li,Na, K, Rb 1
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Cs FIL2F1E PR £ R 1538 0 1 fh <t R Sk & IR 44
BT, X—=, WFESHEMMERET Li HFEEHE
XF H T/pF Na,K,Rb,Cs Fl Fr,

F2 RRMEFEF AGYE(s/p% ) BFAMERE X, )

Xiniiy
A
s sp° sp’ sp P

C 3.376 2.837 2.658 2.568 2.298
N 3.680 3.155 2.979 2.892 2.636
0o 5.167 3.816 3.366 3.141 2.468
F 5.167 5.006 4,390 4,082 3.158
Si 3.376 1.963 1. 801 1.720 1.477
P 2.937 2.420 2.248 2.162 1.904
S 3.662 2.774 2.478 2.350 1. 886
Cl 4,442 3.400 3.053 2.879 1. 880
Br 5.167 3.235 2.875 2.695 2.156
1 3.735 2.814 2.507 2.353 1.893

2.3 Briul S esha s St sl 3t
FEFFHMre FREERIET CEBENE X,
H—PNRFEBEEEE U EREEE B HER
MEBE SR ERAESBEE(BIERR
#=2) ARMBLER A REREM, GETAET
BERMEUHAE. ERAIES, YPEERRAR,
WO EEELR R AEER/IN RZRR. BRbE
TR m MSE, SMPIEER P A—HE,
PUERBE K P, . EHI, 5/ MM ELE M B A R
HENE X, )TN
Xy = (0.1823U x P;)) /3P, (8)
Hd P, RE ) MrEEER. BIIBKIE FESTH
AU JLFRALIRE ;1) 4sp”52) 3sp” +p;3)2sp +2p;
4)s +3p(FER) . ETFZEBERISNE BIRIE T2
LB B GE R p, 4 5 H spl3. 950, sp” 13. 067 #
sp°12.625 eV; MiRRIE F 241k s Fl p BB RENI #16.6
fM11.3 eV, Hilt, BEEBKIE FHPLE s B4 L BIRE
i, e s Mg/, AR 29 s(3.401) >sp(2.858) >
sp?(2.677) >sp°(2.586) >p(2.315) , NNBETE
SFHEFEWMTFTILFEIRE:1)4sp°; 2) 3sp” + p;
3)2sp +2p; 4)s +3p(AIRERFFAE) o FHRIZHILBIE RE
B E50% spl7.40,sp*16. 43 1 sp®15.95 eV ; B
Zfbi s # p BUIERENIA 20.30 1 14.54 eV, £
PEERIE FHPLIE s B th B R, H B R R,
MR s (3. 680) > sp (3. 155) > sp® (2.979) >
sp’(2.892) > p(2.315), BLEMAETERNLFE
EBHEAFAES JUT B A TAHI R S Bemrss o™,

3 &4 #

TR AR RET UM TR F PRSI 6
ABEBOEM - FYRBE BRITAE, AE“Z"EBHE;

A B S P AT AR TP IR 51 68 A SR B RE B
HHREG RENER . FIOouRBRERa RS
BREENBHESFETREZRREHTRER. 95
MR B BB T PR — B, AT T8 LR
AT 2B, A FEATHEETE, A ERFET
BB BR i REEEMm B, BASEHESH
R Y BRBERRH AT ERURBERMET
ARAMARSE, FRPIR TIEEERAZ S,

M EARFREMFHTERRM AR KFFLE
WOREE MR E P FHRE At F L, P HRARA
HAERCERF FHE RSB AuE REERAT LA
4R FE, BHRAFLERNMRAM B R PRI LA
Wrd ZEANALAFZRBRTE, RFLEHEEHTHY
FHRLERAELE B ERIAEZRF FRER P AR
SFTFRUALBHAD S ES M,
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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, Chongging University, Chongqing 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
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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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