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Table | Energy (Hartree,Negative), Component(% * 100) and Property
of a—Spin M olecular Orbital
La N C [+) H T orbital
energy -
Gs 6p 5d 2s 2p 2s 2 2s 2p 1s property
46 | 0.76740 37 1250 | 46 | ST | 350 | 274 | 1441 2325 4166 525 La~-O
47 |0.73988 3 26 | 439 ( 147 | 943 | 440 | 2265 987 3569 1177 La—O
48 | 0.73474 23 93 (313 | 316 | 827 | 230 | 1555 1767 | 4419 657 La-O
49 [ 0.73355 2 36 | 294 | 325 | 647 | 370 | 2168 1595 3508 1054 La-O
50 |0.72501 2 35 [ 365 | 193 | 813 | 454 | 2344 1086 3467 1242 La-O
51 [0.70650 1 32 | 423 (129 | 822 | 290 | 2414 1011 3929 949 La-0O
91 (0.41642 2 3 32 [ 101 (3979 | 88 | 3594 6 942 922 La—N
92 | 0.40305 16 | 246 | 232 (3455 | 146 | 4643 10 710 541 La—-N
93 |0.39370 16 | 26 | 107 | 262 [4296 ) 119 | 3647 28 809 639 La—-N
94 | 0.383538 40 | 26 ) 103 | 290 |4058 | 157 | 4116 25 540 644 La-N
95 | —0.02452 5 112 | 11 197 2 7940 5 18 1 | LUMO
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Table 2 Mulliken Bond Order between Lanthanum and the Coordinate Oxygen and Nitrog%

La i 6s 60 L4 o | bondorder |
N@ 2s2p | 0.0427 0.0574 T 01932 0.000264 ' 0.2938
N mz ooy omm e owsy aww
N(22) 252p 0.0437 I 0.0575 ! 0.1912 0.000271 I 0.2926
NG3) 2520 T 00457 00549 01908 0000241 02918 |
| on4) 2.2p Too0423 Aﬂo.(ﬁa”mw 01s70 0.000208 Aﬂo 2676
O6) 2p 0044l 00730 01693 0000216 02864
T0(18) 25.2p 00443 Tm;‘””’ T 00579 0.000175  0.2769
T0@0) 2529 | 0.0479 00738 01795 | 0.000269 | 02985
0(34) 252p 00442 . 00727 01574 0000203 | 02745
" 0(6) 252p 00441 00730 D 00691 0000211 | 02864

ME 1 a[E, =4 NO; R i h—1.442e, T-HEMHHHETN—0.48¢, BHABKMLER
M R A +1.125e, SAPE T +0.317c. B8 IR At 02 BF 5 400 50 1L 1 25 B 0 MR HL AT 2 A
La(NO,), $+1.442¢ BEH+0.317e, ILMMBMBAKEM,. AMERSHEBTREE. AWM
NO; Fr#f i RURAE . BRI NOT PR (b @ st iR 5 52%.

MMulliken FEBHEIHSE]. RLAY MR THEH65)°06p)° 7(5d) 7 (4)°%, 1
HHES SRR, EHITAMYMTEZE FREFER LaSdfii S L F. HRE
La(6p) 1 La(65)8iH. 1 La(4N$hiE 3 S RCOIMEE JIHES. 1X R SOHR4) ~ (61 &5 S fH— 3L

MFE 2 Pl fE— L3R, WIZYUE Z 6] BLEREE /I K/IMAJT . La(5d)-L(2s5,2p) > La(6p)
~L(2s,2p)~ La(6s)—L(2s5,2p)> La(4/)~L(25,2p)
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ELECTRONIC STRUCTURE AND CHEMICAL BONDS
OF BIS(BIPYRIDYL)-TRI(NITRATE)-LANTHANUM
(IT) La(C,pHgN;),(NO3),

Xiang Zhiqing WuNianci Dong Nan
(Department of Chemistry, Hangzhou University, Hangzhou310028)

The bis(bipyridyl)—tri(nitrate) lanthanum(ll ) [La(C,,H4N,),(NO,);] has been studied By
INDO semi—empirical molecular orbital method in the paper. The composition and bonding
character of each occupied molecular orbital has been discussed. The coordination of two
bipyridine to lanthanum reduces the positive charge on the lanthanum ion, increasing the
covalence of the bonds. So that the lanthanum complex is more stable. The covalent composi-
tion is about 52% in La—0 bonds. The coordination ability of bipyridine is a little stronger than
that of  nitrates in the complex. The electronic configuration of La is
65)"% (6p)° % (54)'™ (49°°. The bonding between lanthanum and oxygen or nitrogen is
mainly due to the participation of La(5d) orbitals, and to a less extent, due to that of La(6p) and
La(6s) orbitals. The La(4/) orbitals do not participate in the covalent bonding at all.
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