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ABSTRACT. A method for calulation of the magnetic moments for both octahedral and distorted
octahedral [V(III)A;B;] type complexes, all with # configuration, has been developed [A and
B=0, Cl, N, F or Br]. The calculated magnetic moments by this method are in resonable
agreements with the experimental values.

The calculated magnetic moments for distorted octahedral [V (III)A;B.] type complexes decrease
as the extent of tetragonal distortion increases. The effects of % (orbital reduction faction
factor), ' and temperature on the magnetic moments are also investigated.

A new method for calculation of the contribution of *7T; molecular orbitals to the dipole moment
and polarizability has also developed.

The calculated contribution of 3T, molecular orbitals falls in the resonable range of values.
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Table 1. The spin-orbit coupling and distortion matrix for 37y term of distorted octahedral [V (1) AsBs] type
complexes.
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Table 2. The calculated moments for distorted octahedral (V(II[)A3Bs] type complexes (unit : BM).

Complexes F(em™) | 4(em™) b tr I ¥ Expl. i
V (Urea)s(ClOy)3 210 840 0.40 2. 200 2.989 | 2.749 | 2.307 | 2.7
K3(V(C,04) ) 8H:0 100 700 0.40 2.246 2,945 | 2.732| 2.463| 2.80%
(NH,)sVFs 160 160 0.40 2.317 3.197 | 2.933| 2.876| 2.684
Cs(VF,(H0)2) 150 712 0.40 2.29% 2.978 | 2.747 | 2.390 | 2.764
V{IID) (0Q) 3 140 700 0.50 2. 285 3019 | 2796 | 2452 | 2971
VCL3EICN 160 480 0.40 2.241 3019 | 2784 | 2.376 | 2.7
VCL3E«CH 150 410 0.50 2.313 3.095 | 2.858| 2436 2.73%5 | 2.804
VCl33(CHOH) 130 920 0.50 2.361 3.114 | 2.885 | 2.468 | 2.74% | 2.854
VBr2CHCN- 220 770 0.70 2.408 3.184 | 2.948| 2.437 | 2.68% |2.812
V(1) (BA); 150 790 0.60 2.351 3062 | 2.845| 2.494 | 2.784
VCL2CHCN- 210 890 0.60 2.325 3.083 | 2.8531 2.393| 2.75'% | 2.907

Where (0Q) =Oxyquinoline and (BA) =benzolacetone; u* : the magnetic momets when no distortion is assumed
#1(=2.702) : the magnetic moments when no distortion and no orbital reduction are assumed; g¢=/:+ p(dia).
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Teble 3(a). Variation of the magnetic moments for [V (II) A;B;] type complexes with distortion parameter.

275

[V {II) (benzoylacetone)s]: £=0.60, {'=150cm™, y=05/{’

vy |oa333| oeser] 100 1.3333 | 16667 | 2000 | 23333 | 26667 | 3000 | 3333
wr | 2444} 2404 2375 | 2350 | 2352 | 2350 | 2350 | 2351 | 2353 | 2.35
b | 3388| s29 2156 | 3100 | 307 | ses | sz | 20 | 297 | 2960
o | s 06| 2960 2919| 2881 | 28 | 2807 | 280 | 279 | 272 | 2m
[V (I]) (oxyquinoline}3]: £=0.50, {’=140cm™!

v |oss7ilosia| 07243 | 08571 | 10718 | 14288 | 17857 | 21413 | 2500 | 2.857
o | 2401 2385 238 2332 | 2m2 | 22 | 20283 | 2219 | 2278 | 2278
mo | azs| s a122| 3100 | 2075 | 503 | so0m | 2085 | 2066 | 290
« | sou| 290 2 SSL‘ 2867 | 284 | 2813 | 2788 | 270 | 27% | 274
[V (IM)Cly-3E1CN]: £=0.40, {'=160cm"!

v |o.325] 0.500 [ 0.6250 | 0.9372 | 1.250 | 1.8625 | L8751 | 21281 | 2500 [2.8125 | 31250
pr| 230 2203 27| 2om6] 2228| 220 | 228 | 2me | 2w | 2om | 2om
mo | 3219 3200] 3.060| s.02| 2997 | 2973 | 2054 | 2093 | 292 | 2015 | 2,907
£ | 29| 25| 289 2790 | 2765 | 27 | 2731 | 2719 | 2710 | 2704 | 2.698
Tabley 3(b). Variation of the calculated magnetic monments with %’ for distorted octahedral [V (III)-
{oxyquinoline}s]. 6=200cm, &/{'=y and £=0. 50

vy | oom 1. 000 1.1111 1.250 1.4286 1.667 2000 | 2500
te 2. 246 2,258 2. 270 2. 281 2.202 2.302 2312 | 2315
. 3.099 208 | 3.0 3,055 3.039 3.023 3.007 | 2.993

“ 2813 | 283 | 28 2.821 o83 | 2.804 2794 | 2.7%

Table 4. Dependence of the magnetic moments on the otbital reduction factor for [V (UII) {oxyquinoline)s].

8/(’=1.4286 and {’==140cm™!

: |oo loss |os |o7s |oo |oes | oe | oss | ose | 045 | 040
w |267 |2617 |2.55 |2.505 |2.454 2407 | 2365 | 2.3% | 2202 | 2263 | 2238
ue | 3.814 [3.275 {3288 |3.201 ‘3.166 2132 | 3.100 | 3.069 | 3.039 ‘ 2011 | 2.984
x |sm6 |son |s0m |29 |20 ‘2. ou | 2.87% | 2843 | 2812 | 2784 | 2758

(oxyquinoline);] 2 [V{IIDCl;-3ECN]S] A7) Zo]l & A 5349 orbital reduction ] ‘}elu}
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Table 5. Variation of the orbital reducion facter with
orbital mixing coefficient C;, for distorted octahedral

[V(III)A;Bs] type complexes.
[V (I CHO;] type complexes

Cae Ci N k

0. 6325 0. 4000 1. 1560 0.7443
0. 6708 0. 4500 1. 1605 0. 7101
0. 6817 (. 4648 1. 1615 0. 7000¢
0. 7071 0. 5000 1.1631 0. 6764
0. 7348 0. 5400 1. 1639 0. 6500°
0. 7416 0. 5500 1. 3639 0. 6436
0. 7746 0. 6000 1. 1627 0.6119

[V(IIOsNs] type complex

Cu Ci N &
0. 7746 (. 6000 1.2316 0.6270
0. 8062 0. 6500 1.2243 0. 5946
0. 8367 §. 7000 1. 2245 0. 5632
0. 3660 0. 7500 0. 2318 0.5341
0. 8944 0. 8000 1. 2257 0. 5079
(. 2037 0. 8167 1.2228 0. 5000°¢
0. 9220 0. 8500 1. 2155 0. 4859
(. 9487 0. 9000 1. 1997 0. 4697
0. 9747 0. 9500 1. 1747 0. 4633
1. 0000 1. 0000 1. 105¢ 0- 5000

[V{II)CI;Ng] type complexes

Car Ck N k
0.8367 | 0.7000 1.2380 | 05446
0.8515 | 0.7250 1. 2357 0. 5300
0.8660 | 0.7500 1.23% 0. 5163
0. 883 0. 7750 1. 2085 0. 5035
0.8944 | 0.8000 1. 2235 0.4917
0.9083 | 0.8250 1.2173 0.4812
0.9220 | 0.8500 1. 2099 0.4719
0.9669 | 0.9350 11715 0. 4553¢

ok for [V (IO)Cly(n—CHOH) 3]

¥ for [V (II1)Cl3-3EtOH]

% for [V(III) (oxyquinoline) ]
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Table 6. The temperature dependence of the calculated magnetic moments for distorted octahedral

[V ) (oxyquinoline)s]. 6/L’=1.400 and £=0.60

T(K) | 302.4 |283.0 |265.4 |238.6 |220.8 [200.8 | 172.4 | 143.6 | 125.0 | 11.0 | 83.4
#y [2.363 [2.355 | 2348 | 2338 |2.332 {2. 326 | 2.817 | 2.308 | 2028 | 2.296 | 2.281
g 3103 |3.101 |3.008 [3.093 [3.088 |3.083 | 3.073 | 3062 | 3054 | 3048 | 3.0
v | 2.877 |2.874 |2.870 |2.863 |2.859 |2.853 i 2.843 ‘ 2.833 | 2.82%6 | ..820 | 2.80°
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Table 7. Contributions of 37 terrm for distorted octahedral [V (III) AgB;] type complexes to the dipole moments
and polarizability. (unit: Debye for the dipole moment, 102 cm?® for the polarizability).

Complexes 1 L e 1] ‘ N a, «a
V (eyyquinoline) ; 2. 106 4. 000 4. 987 4. 559 18.249 9.123
VCls-3EtOH 0. 651 1. 251 1.553 1. 865 7.587 3.772
VClIs(CsHgOH) g 0. 656 1.248 1. 555 3.539 10. 270 5. 796

HIAE R A E] Fasigo, ek 4
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asted e, =3 Table 3(b)ol el AAH F
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A 5R e
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reduction factor¥] Zto] 0.4~0.52 #gcly
A7 R ES] A4t ARA G QA e gz
7l e},
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o oA ko) W53k Cu? S gkel 7 0.4648,
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