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Abstract

Preparation of bis-oxalatodifluorochromates(Ill), Mi[Cr(C,0,),F,] - nH,0O, where, M=Na*, K*, NH; and n=5; {[Co(NH;)¢]**
(n=6), 1[Co(en);]** (n=7, en=ecthylenediamine) and oxalatotetrafluorochromates(IHl), M} [Cr(C,0,)F,] -nH,0, where, M=Na*
(n=9),K* (n=3),NH} (n=4), {[Co(NH;)4]** (n=4) and {{Co(en);]3* (n=3) are described. The compounds are characterized
by elemental analyses, molar conductance, magnetic susceptibility, thermogravimetry and IR spectral studies. The general properties of the

compounds are given.
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1. Introduction

Mixed ligand oxalatofluorometallates of many transition
and non-transition metals are known [ 1-3]. Chromium (II1)
forms well known oxalato-, and fluorochromates but com-
pounds containing both oxalate and fluoride as ligands have
not been reported. In the present paper the preparation and
study of several compounds of two yet unknown oxalato-
fluorochromate (1I1) anions viz. [Cr(C,0,),F,]* and [Cr-
(C,0,)F,]1°~ have been described.

2. Experimental

K31Cr(C;04)31-3H,0  and  M'[Cr(C,0,),(H,0)]-
2H,0 where, M=Na*,K* and NH,;" were prepared by stan-
dard procedures [4]. The compounds were analysed by stan-
dard procedures [5]. Magnetic susceptibility, IR and
thermogravimetric measurements were carried out as
reported earlier [6]. Data are given in Table 1.

For the preparation of K;[Cr(C,0,),F,] 5H,0, 0.024
mol K[Cr(C,0,),(H,0),]-2H,0 was dissolved in 40 ml
water and to it potassium fluoride solution (0.048 mol, 10
ml) was added and the resulting deep green solution was
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concentrated on a water bath for about 30 min when a small
amount of pale green precipitate separated. The precipitate
was filtered off and the filtrate was further concentrated in a
vacuum desiccator. After 3—4 days green crystals separated.
The crystals were filtered, dried in air and analysed.
M;[Cr(C,0,),F,]-5H,0 (M=Na* and NH;) were
obtained as green solids in the same manner by using
M'[Cr(C,0,),(H,0),] - 2H,0 and the appropriate amounts
of sodium or ammonium fluorides in a 1:2 molar ratio of the
two reactants. K;[Cr(C,0,),F,]-5H,0 was also obtained
from the reaction between aqueous K;[Cr(C,0,),] -3H,0
and HF in a 1:2 molar ratio. [Co(NH;)¢][Cr(C,0,),-
F,]1-6H,0 and [Co(en);][Cr(C,0,4),F,] 7TH,O0 were
obtained as pale green solids on adding 5% aqueous
[Co(NH,)4]Cl; and [Co(en) 4] Cl; solutions respectively to
a solution of K, [Cr(C,0,),F,] - SH,0. The compounds sep-
arated immediately from the solution.

For the preparation of M'[Cr(C,0,)F,] -nH,0 [M=Na*
(n=9),K* (n=3)andNH*, (n=4),20ml, M'HF, (0.046
mol) was mixed with M'[Cr(C,0,),(H,0),] - 2H,0 (0.023
mol, 40 ml) and fractionally crystallized on a water bath. The
desired compounds were obtained in the second crop. These
were filtered and dried in air. [Co(NH;)4] [Cr(C,0,4)F,] -
4H,0 and [Co(en);][Cr(C,0,4)F,]-3H,0 were obtained
by metathesis between K;[Cr(C,04)F,}-3H,0O and 5%
aqueous [Co(NH,)4]Cl;y or [Co(en);]Cl; solution. Pale
green precipitates separated from the solution immediately.
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Table !
Analytical, conductance and magnetic moment data for oxalatofluorochromates (i)

Compound Found (calculated) % Hons (B.M)) A, at 30° (Ohm™")
Na/K N Cr C,0, F
Na,[Cr(C,0,).F,]-5H,0 15.88 12.28 41.52 8.84 3.89 460
(16.23) (12.23) (4141) (8.94)
K;[Cr(C,0,),F-]-5H,0 24.50 - 10.82 37.18 8.11 3.90 549
(24.73) (10.99) (37.20) (8.03)
[NH,4]:[Cr(C,0,),F,] -5H,0 - 10.52 12.48 4315 9.19 3.88 530
(10.24) (12.68) (42.93) (9.27)
[Co(NH3)«] {Cr(C,0,)-F.] -6H,0 - 15.33 9.64 32.60 7.01 - -
(15.70) (9.72) (32.90) (7.10)
[Co(en);] [Cr(C,0,),F,] - 7TH,0O - 12.80 7.78 27.65 5.74 - -
(13.31) (8.24) (27.89) (6.02)
Na,[Cr(C,0,)F,] -9H,0 16.12 - 10.99 18.88 17.01 3.83 449
(15.43) (11.63) (19.68) (17.00)
Ki[Cr(C,0,)F,] -3H,0 29.77 - 13.26 2298 19.84 3.88 502
(30.23) (13.44) (22.74) (19.64)
{NH,]};[Cr(C,0,)F,} -4H,0 - 12.31 14.95 26.07 2225 3.89 464
(12.28) (15.20) (25.73) (22.22)
[Co(NH;) 41 [Cr(C,0,)F,] -4H,0 - 18.51 11.37 19.30 17.64 - -
(18.71) (11.58) (19.60) (16.93)
[Co(en);] [Cr(C,0,)F,]-3H,0 - 16.86 9.89 17.98 15.03 - -
(16.50) (10.22) (17.29) (14.93)

A =Molar conductance [ 10 (M)]. g, = Observed magnetic moment.
* Due to poor yield of compounds containing cobalt complex cations the magnetic susceptibility values could not be measured.

3. Results and discussion band at 500-550 cm ™!, the former could not be assigned
precisely. Bands at 1400 cm ™! and 3100 cm ! for vN-H,
1650 cm ™' for 8 H,0 and 3400 cm ™! for vOH [9] were also

observed in the IR spectra.

Alkali metal oxalatofluorochromates(IIl) are needle-
shaped, crystalline and non-hygroscopic in nature. They are
soluble in water but insoluble in common organic solvents.
The observed molar conductivities (Table 1) of their freshly
prepared aqueous solutions (10~ M) were higher than that
of a 3:1 electrolyte, suggesting partial hydrolysis of the com-
plex anions in solution. The compounds containing cobalt
complex cations are sparingly soluble in water. On dehydra-
tion over P,Os in vacuum, all alkali metal compounds pro-
duced corresponding anhydrous products. The observed
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