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ABSTRACT

The calculations of ligand ficld parameters for the complexes of vanadium(II) and chromium
(II) with p-diethylamino anil of phenyl glyoxal (DEAPG) have been made in such a way that the

problem associated with Racah parameter may be avoided.

It has been concluded that in the

case of six coordinated d3 ion V(II) and Cr(III), the method which results from fitting the sum
of second and third band should be pieierred provided all the three spin-allowed d-d trapsitions

are observed.

INTRCDUCTION

ECENTLY Konig' ' has discussed the phenomenon

of nephelauxetism and shows its importance in
evaluating the covalency factors. The calculations
of ligand field parameters, viz., cubic Jigand field
splitting parameters (10 D,), Racah’s interelectronic
parameter (B) and nephelauxetic eftect S(f=1B
complex/B free ion) depend significantly on the method
adopted for their calculations. In the present study
the electronic ligand field spectra of some of the
complexes baving d3-configuration of DEAPG are
reported and calculations cf various ligand field
parameters have been made by various methods
available in the litcrature. For the purpose of com-
parison spectral data on VCl, and [Cr(H,0),]*3
have been included from the work of Clark4 and
Planell»13,

EXPERIMENTAL

Chemicals of AnalaR grade are used throughout.
The ligand (DEAPG) was prepared by condensing
phenyl glyoxal hydrate with p-diethylamino aniline!2 in
alcoholic medium 1n equimolar quantities. The purity
cf this was checked by analysis. The complexes of
V(II) ion obtained by reducing vanadyl solution using
excess of zinc amalgam (in an innert atmospnere) and
Cr(1IT) 1on with DEAPG have been isolated by mixing
the solutions of the metal jons and ligand in the ratio
1:2 and 3:5 respectivelyld, The absorption spectra
of the complexes weie recorded in non-aqueous medjuym
at room tcmperature using UNICAM SP-500 spectro-
photometer,

RisSuULTS AND I[DISCUSSION

In a cubic field, the configuration ¢° will give two
guartet terms 4 and 4P, Under the influence of the
octahedral ficld, 41 will split into 4A2, and 4Tz, states
whereas 4P will give only cne state, f.e., 4Ty,; there-
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fore three spin allowed transitions from the ground
state 41" to the excited state 4P are expected.

The calculated values of the transitions vi, v» and
v3 may be obtained by the following equations:

vi = 10D, (i)

v2,3=1/2 (15B 4 30D,)
+ 1/2 [(15SB — 10D,) 2 + 15B . 10D, M2, (i)

and the valuz of the Racah parameter may then be
calculated according to one of the following methods
which differ by the bands on which fit is based:

B = (2v12 - v32 ~ 3v1vy)/(15vy — 27v;) (a)
B = (2v12 4 v32 — 3vyv3) [ (15vy — 27v)) (b)
B = (v2 -+ v3 — 3v1)/15 (c)
B =1/75 [Bv; £ {25 (vs — v2)2 — 16v23?]  (d)

out of all the above four methods applicable in the
case of V(II) and Cr(Il1I) complexes, the best fitting
procedure i1s (c¢) in which there Js a good agreement
between observed and calculated values of the transia
tions but 1n case of the methods (&) and (b) there is
a large percentage of deviation (0v%) (Table 1). The
method (d) is not applicable as the value of B was
found to be negative which has no physical significance.
In Table I the value of Racah paramweter B for the
complex (5) is 496-6 cm~? as compared to the comple x
(6) (6463 cm™1), it may be due to covalence. The
L.F.S.E. for the complex (6) (53-05 kcals/mole) is
also greater than the complex (5) (51-42) kcals/mole),
Similarly for the Cr(11)) complexes, the compleaes (1)
and (2) have their values of B as 685:3 cm~1 and 7280
cm~l. The corresponding values of L.F.S.E. are
60-00 kcals/mole and 61:23 kcals/mole. The valuey
of £ of the complexes under study are between
0-5 and 1-0 clearly indicate the partial  eovalent
chatacter ¢f the bond concerned.

On  exammation of the it spectrum  of YaArious
complexes of DEAPG with V(1) and Cr(11D), india
cate that the point of attuchownt are heto w(C — O)



?Qé laterelectronic Repulsion Parameters i VL) and Cr (211 [Cg.;:f,m
Stsence
TapLe [
Electronic Spectra and relevant ligand freld porameters
Com- Mcthods Observed and calculated
plex® of transflion energics
Calculation 4,4:3# (F) = ov Oy L.F.SE,
IE; — 4]—2(; (F) > 4T1g (F) > 4T1# (P} Bom-! ﬁ35 Cm™1 (%} kCﬂ.I‘SfﬁlQ[E
(1) Expt. 13500 17500 24750 38030 . .. . - .
(a) 10D,  fitted 38759 7339 079 . + 729 191 60-00
e} 100, 23993 fitted 635-G 063 — 757  3:05
() 10D, 24389 3839] 685-3 074 1 361 0-94
()  Expt. 13200 17860 25110 38390 .. . . .. g
{2) 10D, fitted 39400 728-6 0-79 +1010 2463 61-33
() 10D, 23971 fitted 585-4  0-63  —1139  4-53
() 10D, 26058 37442 728-0 079 L 948 1-4¢
(3)  Expt. .. 17400 24600 38000 e .. - .\
(@) 10D, fitted 38510 728:0  0:79 4+ 510 1-39
(5) 10D, 24000 fitted 6570 071  — 600  2-50
(c) 10D, 24530 38070 £93-0 0-75 += 70 023
(4)  Expt. 9000 14000 21500 . o o =
(a) 10D, fitted 22090 606-0  0-79  + 590 2:67  30-85
(b) 10D, 13754 fitted 5503 071 — 246  1-78
(c) 10D, 13831 21669 566-6  0-73 4+ 169  1-00
(¢) 10D, 13500 21000 53G-¢ 0-63 — 300 3-04
(5 Expt. .. 15000 21850 30600 .. .. .. . .
(a) 10D, fitted 33990 7226 0-94 3390 11-07  51-42
() 10D, 17000 fitted 173-3 022 —4850 23-19
(¢) gD, 20175 32275 496-6 0-64 41675 5-47
(6  Expt 15475 22320 33800 .. . . . .
(a) 10D,  fitted 34777 711-5 0-92 4977 2-89  53.05
(5) 10D, 21430 fitted 3856 0-76 ~— 890 3-98
(©) 18D, 21867 34250 646-3 084 4 453  {-34
* (1) [Cra(CysHyg N0} Cla] Clg (4) VCl»

(2) [Cri(CyeH,oNy0)5 (CN)Y] C
(3) (Cr(H3G) 13
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