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A simple semiempjrical MO treatment of the electronic struc-
ture of hydrazinium (2--) ion was carried out on the basis of an
extended Hiickel method. The electronic population analysis for

nitrogen and hydrogen atoms in this ion was calculated to be (1s)?
(28)1127 (2px) 80 (2py)1300 (2p,)"%0 and (1s)*7, respectively.

For the calculation of the magnetic susceptibility of the hydrazinium (2+)
ion! the electronic structure and energy levels data are necessary, and for this
purpose approximate evaluation of the energy levels and the charge distri-
bution was carried out. The basic set of AO considered of Slater orbitals of
2s and 2p types from each nitrogen and 1s types from each hydrogen atom. The
following values for the Coulomb integrals were calculated? (p. 118) or taken
from tables? (p. 122). Hj ma, = —18.80 eV, Hime =—"149 eV, Hij vy =
— —92550 eV and Hii qvepy= —13.15 eV. The off diagonal matrix elements
H;; were taken as Hj; = 2Gy (H';; - H';)%, where H';; are noncorrected Cou-
lomb integrals?. The overlap integrals G;; were evaluated using the Slater
type atomic orbitals. The bond distances were taken from R. Liminga® (N-N
distance 1.43 A, N-H distance 1.03 A and N-N-H angle about 109°). The hy-
drazinium (2 +) ion was supposed to belong to the point group D,; (Fig. 1).

Fig. 1. The MO coordinate system of hydrazinium (2+) ion N:Hg'*. The symmetry belongs to
the point group Dsg. V )
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TABLE I
MO Combinations for Hydrazinium (2-+) Ion According to Point Group Dsq

Reprez. Yo Bl (bﬁg k
Aigg 212[28) 1+ @)l | 272 [(2p)1+(2p)1] 2 z[wfig 1 +cpfig ul z
Agy 212[28)1—(2s)11] | 27Y2[(2pA)1—(2po)1i] 2 2[Cpﬁg I -—mfig 1] 4
272[(2px)1+ (2px)11] 27172 [CPfj{g n_'qjﬁg 11l X
E, 22[(2py)1+ 2py)il 2 pfig 1 —ofig 1] y
272[(2px)1—(2px)1] 2 [g1g1 +ofig ] X
B 212[(2py)—(2py)ni] 2 ofigr Toligr] 7

Phigr = 212[(1s)2 — (18)3]

Wi(Aig)
Wi(Azu)

Yi(Ey)
Yi(Ey)
Yi(Eg)
Yi(Eg)

(Pls were obtained by replacing
v , HeIl indexes 1, 2, 3 by 4, 5, 6,
Pligr = (2/3)42{(1s)1 — (1/2)[(1s)> + (1s)5]} respectively.
ofigr = 3W2[(Is)y + (1s)2 + (1s)s]

=cuPho T ¥i, +X4 Dy i=1,46

=cu¥io tea¥io +hdE, i=289

= Cig ‘I’io + A @ﬁg i=3,7

= Cj2 ll’i'm + A @f;g i=37

=cie Wro + 2 Oy i=5,10

=cie Wio + A Oy i =510

TABLE II
Orbital Coefficients and Appropriate Orbital Energies
Gy
j JET (@)

™ ev
: 1 2

P S
1 —0.834 —0.148 —0.532 —51.04
2 —0.652 0.339 —0.677 —24.86
3 0.823 —0.567 —22.82
4 —0.079 —0.921 0.380 —21.63
5 0.826 —0.564 —13.57
6 —0.546 0.361 0.757 —12.15
7 —0.567 —0.823 — 4.22
8 0.308 —0.699 —0.646 — 3.47
9 —0.693 —0.629 0.351 — 175

10 0.564 0.826 — 0.67
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MO combinations derived according to standard group theoretical ope-
rations are listed in Table I. MOs are transforming in the point group Ds,
as follows:
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Fig. 2. Orbital energies of hydrazinium (2+) ion,
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The MO energies and the LCAO coefficients obtained by this method are listed
in Table II. This calculation leads to the ground state configuration (listed in
the order of increasing energy):

(Lane)? (las)2 (e )t (20, )2 (Te )P & 14,

The ground state is a singlet one. (Fig. 2).

The LCAO coefficients form the basis for the electronic population analysis
after Mulliken®. The results of this calculation are summarised in Table III
which can be expressed as follows: (Is)? (2s)1127 (2p,)3-360 (2py)t3%0 (2p,)0-98 for
nitrogen and (1s)%722 for hydrogen.

TABLE III

Electronic Population on Nitrogen and Hydrogen Atoms

Orbital ‘ Nitrogen ! Hydrogen
)

s ‘ 8127 i 0.722

2Dx, 2Dy ’ 1.360 [

2D, ‘ 0.986 |

Total 6.833 0.722

Charge +0.162 +0.278
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IZVLECEK
Elektronska struktura hidrazinijevega (2+) iona. Semiempiridna MO obravnava
J. Zupan in M. Drofenik

Na osnovi razdirjene Hiickel-ove metode smo napravili preprosto semiempiri¢no
obravnavo molekularnih orbital pri hidrazinijevem (2+) ionu. S pomoé&jo dobljenih
LCAO koeficientov smo naredili populacijsko analizo elektronov na dufikovem ozi-
roma na vodikovem atomu. Dobljena populacija je: (1s)? (2s)L127 (2px)1360 (2py)t,300
(2p,)%% za dusik in (1s)%722 za vodik.
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