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Discussion on the Relativistic Effects on Structures of
AH, (A = Be, Mg, Ca, Sr, Ba) Compounds

LI Ting-Ting XU Bing YU Wen-Jie WANG Xue-Feng’
(School of Chemical Science and Engineering, Tongji University, Shanghai 200092, P. R. China)

Abstract: We report here the relativistic effects on molecular configuration. The most stable states of
group IIA metal hydride were calculated by density functional calculation and we discussed the relationship
between the AH, molecule structure and the NBO data of A—H bond. The application of the relativistic
effects in hybrid orbital was concluded and some advice was given about chemical education in college.
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PUAHXT R BB T AHL 48 T 25 g, AT A% AHL 70 FRT AT : —4HH. Be. Mgl 1
ff FH 6-311++G (3df, 3pd)FE4H, Ca. SrFlBa i 718 25 FEAH XT8N ) SDD 240 ; ) —4H Be. Mg,
Ca. Sr Al Ba )1 FI /AN 2% F& AH X 18 20N (1) Stuttgart ECPnXY B934t 5 (Be. Mg: X =S, Y =DF;
Ca. Sr. Ba: X=M, Y=HF). FraitEH8#HBILYPiHE 7k, B 1 A H B4R 5 B AL AH,
S FAEA R E R AR E A, HoA 5 — B 25 A 5 AR S N B BT L X HL Bew Mg
i 6-311++G (3df, 3pd)FE4H, Ca. SrAlBafsi I [EAHXE R BIF) SDD £ 4H), 25 =3 &5 A%
FEAHXT 1 2R fY) Stuttgart  ECPnXY FE4 5.
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MRS RRE, LT 25 BEAH X 18 RO FIAS 25 FE AR O 8 28 5 B, XF T BeH. Fl MgH., %
FEARXT IR RN I H— A —H #)92 M3 AL 9 180° (H—Be—H 3£/ 179.85°, H—Mg—H %4 179.96°), 5
G BRI N E — B 1 Catl, 7 T IF 4G, 25 REAH X 18 2808 I 1 55 £ 0 1) AL AR B AT 2R 45440
H—A—H ) 5% £ )\ 143.03°(Ca)iZ # iR /N3 113.10°(Ba), H1T A B TR K, H—A H5E K g i
Koy AT FEAIRIR SIS, AH 0 TR E W — B R ELT, H—A—HMFMAIGLZ 180.00°,

F—J5H, AR T BT IR E O F AH, 73 F I B LM BRI MR e E 2. K2
JE30 N AH N B2 25 F I I A (MM 0.0 kT -mol ™), A7 AT R 45/ I e B (AT REBE), MBI R AT
RE, WE AR TR, SrRaamxt BN ae ROk, L4 IUR B 2R 45 2 Rk
T AH. 5 11 B € 14 B (global minima). 625 H 5 SLIGEARTF", HULAT WL, FHXTE RN T AH,
TR Ry 3
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No.9 ZelEiE s, MRS RN AH LS PI(A= Be, Mg, Ca, Sr, Ba)t4 % (1) 5 S 4R 89

BTN P
L\5\55 e 084 cop,
N ~IIe- 250 yon.
N T3 e,

b \\

{iL: kJmol! =435 gy
2 AW FELEMMT LR EEE L (E A EHEXL R £4H)

#£1 ABEFHEA—HETHNBOHIE

a1 Wit HACIIY %%
Be—H Mg—H Ca—H Sr—H Ba—H
6-311++G (3df, 3pd)/SDD s 49.84 49.59 40.87 42.52 36.81
p 49.98 49.86 33.16 13.86 1.70
d 0.16 0.40 35.98 43.62 61.35
Stuttgart ECPnXY s 49.84 49.76 40.15 41.05 30.51
P 49.98 49.94 50.00 50.00 49.70
d 0.16 0.24 9.85 8.95 19.49

6-311++G (3df, 3pd)/SDD FE4L i+ K7+, M BeH, % BaH,, A—HEH A J5 1) s B 2 1 L 45
H1 49.84% (Be)Jii /b %1 36.81% (Ba), /MR A K 1 p HUIE 55 B 49.98% (Be)liki /b £ 1.7% (Ba), ¥
DR K . 5 Z AR IR Z d B R E B H 0.16% (Be)YEINE] 61.35% (Ba), KliEftE, FHRE
FHEETHNZY, RNEJPOERREINZE pBliE, BOURBER EEFZ . 1fifE Stuttgart. ECPnXY "
FHTHEA ST, N2 s PUE RS I LCBIE IR BTS2 p FUE R EI A KRB, RN )Z d BT
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25+ 3sv 4s. 55 UAK 65 ns PUBE W AE, HAELABARIR/NT s Sl FXRRIER ZE R, s HUB ISR
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B B, RegTtE .
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e s i) B s IE
BeH, [He] 25 25\ 2p,

MgH, [Ne] 3¢ 3sv 3p,

CaH, [Ar] 45 45\ 3dys 3d, . 3d.
SrH, [Kr] 58 5sv 4dys 4d . o~ 4d.
BaH. [Xe] 65 65+ 5dy 5d. . 5d.
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m, 5% AH > TRV AR E R, H—A—HB AR
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