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The only reported fluorodisulfate sait is that of

pota.sium. It was prepared by the reaction of potassium fluo-

vide rith excess sulfur trioxide.l

KF <« ZSG3 s ¥S,0.F = KSO.F - SO
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-

1. M. A, Lehminn and L. Kolditz, Z. Anorg. Allgew. Chem., 272,
6¢ (1953).

The white crystalline compound was unstable and decomposed con-
pletely to potassium fluorosulfsate and sulfur trioxide when heated
to 10C° for 4 hours. Calcium fluorodisulfate has Heen suggested
as an intermediate i the reaction of calcium fluoride with sulfur

trioxide.z

2. E. L. Meutterties and D. D. Coftmsan, J. Am. Chem. Soc., 80,
S914 (1958).

Potassium, sodium and, probably, ammonium fluorodisulfates
have now been produced by reaction of peroxydisulfuryl difluoride
with the corresponding peroxydisulfates, the potassium and sodium

Mzszos v SZO6Fz e ZMSZOGF + 02 = ZMDSOZF + ZSO3 (M = X, Na or MHd)



-2
salts being obtained in high vield. The ammonium 521t was impure

and was cbtained in ap-roximate.y 18% yleld.

Experimental

Reagents.— Peroxydisul furyl difluoride was preparel and purified

3

by ths method of Shreeve and Cady.” The peroxydisalfate salts

3. J. M. Shreeve and G. H. Cady, Inorg. Chem., 2, 466 {(1963).

were obtained from commercial sources and were dri:d by heating

in vacuuo.

Preparation and Analysis.-The reactions were run ia a Pyrex gliass
bulb fitted with a Fischar-Porter glass valve clos:d by & Teflon
stem. 5206F2 was condensed onto the dried, powdersd percxydisulfate
at -183° ard the mixture was then 2illowed to warm to room temper-
ature. A slow reaction took piace near room temperature liberating
oxygen. Ar spproximate 10:1 mole ratio of SZO6F2 to Mzszos wus
used in each cuse. The reactions waere very slow and became siower
with time, probably due to suvrface 2ffects. Oxygen was removed
pericdicaliy by pumping on the reaction vessel at -183°, After

no further oxygen was observed to form (21 days fer 1.7384g xzszos,
4 days for 1.033g Nazszog, 8 days for 1.0355¢ (NH4)25208), the
€excess 5206F2 was removed by pumping at room temperature unti’ the
rate of weight loss wzs only a few mg. per hr. The products could
not be pumped to constant weight because the unstable fluorodisul-
fate salts dissociated slowly into SO3 and MOSO,FP at room temper-

ature. For the gbove szmples of K,Sz()8 and Nazszoa the weigh:s

of product were 2,743g¢ and 1.718g respectively (Theory: 2.807¢g



© =
ard 1.756g). For the sarngie 6F fN”4325703 the weight of nrodu:t
wis 1.167g (1.78%¢ theor) and corresponded to apprerimately 151
(NHA)Zszﬂsp mixed with 5-% NHASOSP. The products vere then heated
toe 135° maximum and pumped to constant weight, After this traat-
ment the ahove samples weighed 1,760, 1.073 and 1.035 g. respec-
tively, corresponding clcselry to the theore tical weights, 1.770,

1,060 and 1.063 g. respactively for XSO.P, NaSO,F i«nd NH,50,F.

3 3

cher runs were similar to those just described. T%The KOSOZF,
NadSC,F and HH,O0SO,F were then hydrolyzed in IN. scdium hydroxide
for 10 hours at 100° and the resulting solutions wcre analyzegd
for sulfur and fiuworine. Sulfur was determined grevimetrically
as barium sunifate and fluorine voluretrically by the methosd of

W>1lard and Win‘ter.6 The sulyur trioxide was ideniified qualita-

4, H. H. Wiljiard and 0. B. Winter, Ind. Eng. Chem., Anal. Ed.,
5. 7 (1933).

tively by its physical propertias, by tendency to liberate iodine
from agqueous potassium iodide and by giving a positive test for
sulfaze after hydrolysis. Oxygen was identified by its mass
spectrum and volatility at -183°., e infrared spectrum of the
excess peroxydisulfuryl difluoride rumaining after reaction cor-
responded to SZO6F2 containing a trace of SiF4. Analytical
data far the runs given above are summarized in tahle I.

X-ruy powder photographs were taken for samples of
KaSC, * and xszosv prepared by the method given above and by tﬁe

1

mathod of Lehmann and Kolditz. The two methods guve materials

having essentialily the same patterns. These are g.ven in the



Teble I

Analytical Daca

Caticrn Na® g*
Moles 0,% 0.98 0.99
Moles $O.° 0.99 1.00
we 8 *C found 16.2 12.6

caic. 15.6 13.8
vt 3 SC found 26.2 22.5

cale. 20.3 23.2

a per mole of MZS?OB censumed
b per mole MSZOGF decomposed by heating
¢ analysis of MOSOZF

1.01
16.0
16.2
27.6
27.3
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Ph.D. thasis of the junior author.5 When the patterns wvere com-

S. Darryl D, Des Martcau, Thesis, Univsersity of kashington, 1966.

pared with those repoisd by Lehmann and Kolditz1 the extent of
agreerient was incomplete. Prof. Dr. Kolditz hss slso compared
the di-ta and powder patterns (rrivate correspcenderce) and agrees
with us that the materlials obtained by the two methods must be
the sizme¢ even though the reported powder patterns are nct exactly

the suzme.
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“FPotassium and sodium fluorodisulfates are:produred by the reactinn o
seroxydisul furyl difluoride with the ccrresponding peroxydisuifates.

s MS_ (O 7 { s N r ¥
§ HZSZOB ¢ 52061-'2 LMHZL6r¢OP M = Na or K.

#hen M is ammonium, some NHQS,OGF is, obtained tygether with much
§H4503F. apparently formed by the react:on

F + So

NH4SZOQF - NHdso3 3

L ) -nb-ﬁ‘v-ﬂw
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