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Aqueous thiosulphuric acid, H2S20 3, is known to 
be unstable decomposing in a series of redox reac
tions to give elemental sulphur, sulphur dioxide, 
polythionic acids, and water [2]. The preparation of 
anhydrous H 2S20 3 has been reported using solvents 
like m ethanol, diethylether or halogenated hydrocar
bons at low temperatures [3]. The presence of 
H 2S20 3 was claimed on the basis of the analytical 
composition and the preparation of derivatives but 
no direct spectroscopic observation of either H2S20 3 
or its monoanion HS2O j has so far been reported. 
Consequently, the structures of these two species are 
unknown. We here report for the first time the prep
aration and Raman spectrum of the solid mono am
monium salt of thiosulphuric acid, [NH4][HS20 3] (1), 
containing the hydrogenthiosulphate anion, which 
has been postulated as the key intermediate in the 
acid decomposition of aqueous thiosulphates.

1 was prepared from 6 g of carefully dried 
(NH4)2S20 3 (Merck; 34 mmol), suspended in 50 ml 
of dry methanol at —80 °C, and 1 ml of conc. H 2S 0 4 
(96%; 18 mmol). After stirring for 14 h at -8 0  °C, 
20 ml of dry diethylether were added and the mix
ture filtered through a sintered glass frit at —45 °C 
under exclusion of moisture. (The clear solution ob
tained decomposes on warming to near 0 °C.) The 
solvent was then completely removed during 7 h in a 
vacuum at —40 °C to give a colorless powder. For the 
spectroscopic investigation samples were sealed in 
cooled glass tubes. The Raman spectrum was re
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corded at a sample tem perature of —80 °C; the Ra
man lines observed could all be assigned by the as
sumption that the sample is composed of 1 and S8. 
N either sulphate nor any polythionate could be de
tected. Occasionally an extremely weak line of 
methanol at 2838 cm-1 was observed. If H 2S20 3 had 
been formed an oil rather than a solid would have 
been obtained.

For the preparation of pure 1, (NH4)2S20 3 and 
H2S 0 4 were reacted as above but in a molar ratio of 
4 :1 . After filtration of the methanolic solution di
ethylether (distilled from C aH 2) was slowly added at 
—40 °C until a precipitation occurred. Cooling of the 
mixture to —80 °C resulted in a white solid which was 
isolated on a glass frit at —40 °C, washed with ether 
of —80 °C (three times) and dried in a mercury pump 
vacuum at —40 °C. The Raman spectrum of this sam
ple (Fig. 1) does not show any impurities.

In Table I the Raman lines assigned to the anion 
of 1 are compared with the room temperature spec
tra of aqueous [4] and anhydrous [5] sodium thiosul
phate as well as of (NH4)2S20 3 (this work). While the 
S20 3~ anion is of C3v symmetry resulting in 6 funda
mental modes (of which 3 are doubly degenerate), 
the HS20 3 ion is expected to be of Cs symmetry and 
should exhibit 12 fundamental vibrations. 11 of these 
have been observed and assigned by comparison with 
the spectra of S20 3~ and H 2S2. The latter molecule in 
the liquid state is characterized by SH stretching 
modes at 2505 cm-1 (vs and vas) and SSH bending 
modes at 883 (ds) and 870 cm-1 ((5as) [7]. The obser
vation of v(SH) = 2486 and <3(SSH) = 873 cm-1 in 
the case of 1 demonstrates that the anion has the 
expected HSSOJ structure. This structure combined 
with simple bonding considerations explains why the


