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Antimony pentafluoride dissolves in excess arsenic trifluoride 

presumably with the formation of AsF3eSbF5 [1,2] and possibly 

@-sF3),SbF5 n = 2, [31, 3, [41, in equilibrium with one another and 

the solvent. However, 0. Ruff [5] found in 1906 that in the 

presence of bromine, antimony pentafluoride oxidises arsenic trifluoride 

to arsenic pentafluoride with formation of a solid he suggested was 

SbBrF4. In the course of our work we investigated this reaction and 

found that trace quantities of bromine (~0.1 mole per cent) catalyse 

the formation of arsenic pentafluoride and SbF3*SbF5 [6], according 

to equation (1). 

AsF3 + 2SbF5 = AsF5 + SbF3'SbF5 (1) 

Reaction (2) is endothermic to the extent of ca. 33 Kcals mole 
-1 

[7-91, but reaction (1) occurs spontaneously in presence of bromine, 

being more favourable than reaction (2) by the heat of reaction (3). 

AsF3 + SbF5 = AsF5 + SbF3 (2) 

SbF3 + SbF5 = SbF3*SbF5 (3) 
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It has been proposed [lo] that the reaction between AsF3, Br2 

and SbF 
5 

is water catalysed; however, wetookconsiderable care to 

dry our reagents and apparatus and suggest that the reaction proceeds 

via BrF, produced in small amounts, according to equilibrium (4). 

2SbF5 + Br2k2Br-F + SbF3'SbF5 (4) 

Bromine monofluoride may then oxidise arsenic trifluoride with 

regeneration of the catalyst bromine, as shown in equation (5). 

2BrF + AsF3 = Br2 + AsF 
5 (5) 

Reactions (4) and (5) sum to give net oxidation of AsF3 by SbF5 given 

by equation (1). 

The occurrence of equilibrium (4), with bromine monofluoride as 

an intermediate in the overall reaction, is supported by the formation 

of S02BrF and lesser amounts of S02F2 and SOF2, from sulphur dioxide, 

antimony pentafluoride and bromine. The same products were obtained 

by the reaction of bromine trifluoride, bromine (leading to BrF), 

and sulphur dioxide [ll]. The reaction of arsenic pentafluoride, 

bromine and sulphur dioxide gave S02BrF at a much slower rate. 

The reaction of Br3+AsF6- with arsenic trifluoride to give bromine 

and arsenic pentafluoride [12] may also proceed via bromine monofluoride 

intermediate produced via equilibrium (6). 

Br3+AsF --L 
6 7 Br 2 + BrF + AsF 5 (6) 

Iodine does not catalyse the oxidation of arsenic trifluoride 

by antimony pentafluoride [13,14], and fluoroantimonate and some 

fluoroarsenate salts of iodine polyatomic cations [13-161 are stable 

in arsenic trifluoride solutions, suggesting that equilibria such 

as (7) and (8) lie far to the left, consistent with the general greater 

stability of iodine polyatomic cations relative to those of bromine [15 1. 
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13+AsF 6-G 12 + IF + AsF5 

+ 
=2 Sb2F11 

--L 
112 + 2IF + 4SbF 

5 

(7) 

(8) 

EXPERIMENTAL 

Apparatus, reagents and techniques are described in refs. [13,14]. 

In a typical reaction, SbF5 (67.84 mmol) was allowed to react 

with Br2 (0.05 g) and AsF3 (97.25 mol) for 14 hr. at r.t. The colour 

of the product indicated the presence of bromine. The volatiles, 

including AsF5, were removed leaving 13.48 g or 34.08 mm01 of SbF3'SbF5 

identified by X-ray powder diffraction, and infrared and Raman 

spectroscopy [6,17]. In another experiment SbF5 (6.8 mmol) oxidised 

AsF3 (15.6 mmol) with Br2 (0.04 g), yielded (3.6 mmol) SbF3'SbF5 in 

2hr. and in another SbF5 (36.86 mmol), AsF3 (71.74 mmol) and Br2 

(0.06 g) in 16hr.yielded 7.58 g solid, or, 19.16 mm01 SbF3'SbF5 

(probably contains traces AsF3'SbF5), and 14.56 mmol AsF5 (isolated). 

Antimony pentafluoride (11.5 mmol) was allowed to react with 

Br2 (6.1 mmol) in SO2 (8.6 mmol), and the infrared spectra of the 

volatiles was recorded after 4 hr., 18 hr., and 4 d. The spectrum 

obtained after 4hr.showed the presence of S02BrF as the major product, 

with small amounts of SOF2, and S02F2. The relative intensities of the 

SOF2 and S02F2 peaks were greater in the spectra obtained after the 

longer reaction times. The volatiles were removed leaving 2.00 g 

(solid) or 5.1 mmol SbF 'SbF 3 5' 

Arsenic pentafluoride (16.0 mmol) was allowed to react with SO2 

(17.5 mmol) and Br2 (18.7 mmol) for 5 d. The infrared spectrum 

of the gases above the highly coloured mixture (indicating Br2) 

showed the presence of SO2 and AsF5, and lesser quantities of 

S02BrF and AsF3, as well as traces of S02F2. 
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