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Abstract - MnOz is wused for the oxide
electrode of electrochemical equipments because
of its good electric conductivity and low oxygen
overpotential. The effect of additives on the
properties of MnO2 has been investigated to
enhance the electric conductivity and the
stability in an acid solution. In this research,
the effect of Ni addition on B-MnOz was
studied by the theoretical quantum chemical
method. The calculation was carried out by the
discrete variation Xe method, which is a sort
of the first principle method and use
Hatre-Fock-Slater approximation. The electron
energy level, the density of state, the bond
overlap population, the charge density
distribution and the net ionic transfer between
cations and anions were calculated and
discussed. The used cluster model was
(MnjoNiOaa) ™.

1.4 8

MnOze AFEANE B7dtn & A/IAEZE A
Ui gla, AHEg S ol 8l AU eAg R A FFef
AbE Al B2e AHA BAGE AV 7] g7, 4
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B Ao Ag"E DV-Xe cluster AEE
Hatre-Fock-Slatere] 241& o|&3&te A=A
el dFom a1z A4l @& local density
function o] 2% EWZ 3t AlgHejzt o] ALY
M E Hatre-Fock hamiltonian® olgje] 4z &
Slater Xa IBXHHE I o] &3 FEr},

v, = —3a[§ p(r)]

AN p(r) r AXNe A=, 44 v 0.7
9 @g A& EAEE 4AAEY] AER A
(LCAO, linear combination of atomic orbital)el
os) FAEY, cluster WMol e 28 €x9 Uz
& £ 2E AXd g Adte] etz
a8 18 B dFd AbgEoA cluster 2dZM,
(Mn1oNiOs) ™9l fAFAHLE AYn o, 4l
de E#7 g+ Ni €4% ¥eo. 2dddgz 4
g kAT HEHA A coredl &3 Fu 9
AEzY dojded, o AFd e YAEL
dangling bond& AU izl "o 423 =€
AR g HoFr] g ot} H A Z 4ge Fe
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2olduiA] B HARGAEZY 8lF FHAE Aol
A &L band gapg 29F3, down spind HAEE
2 band gap2 HoF3 Y}t up spind £ A=
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23 3, AAFH Y= (Density of state, DOS) ™
A2 (a)(Mni104a)™ (b) (Mn1oNiOsa)™
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MnO2e Nig¢  Azisde e A%E
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AT o AXNEHAYEE A4S 4 Nig A7t 9
g dxde s Alels) o] Hadte A& gl
gt AAuEH A Eee JERSALE
o Ni H7le] o) oFo)-4tAh-ge] o] 4z atgo]
H Z3sHe AL Aot £ AR 2Atel
o8] Ni9] 7ol wet FRAGACl Asz ojed

- 1516 -



[

Pao] Zaste Ae BAY + AU AF 2HE
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% 4. AAARARS] FardEse A58 A
A (a)(MnnOsd™ (b) (MnioNiOs) ™ (a)dl
e 2% Mne] 9X8tn (b)ME Niol 9x3sxn
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E1. Agdae ALAR
(Mn1104437*

(Mn1oNiO44)

Bond overlap Mn-O Ni-O
population 0.165 0.205

Net charge Mn @ 2.047 Ni @ 1.621
O :-1.012 0: -0.924
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(b) [(MnioNiOu) ™ ZAALE =clusters] AAIE
- 24AASY AAYE, 4de ¥ @&, We &
#%& olul i),
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