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SUMMARY

Sulphuryl chlorofluoride has no observable reaction with
metals and metal oxides at room teumperature. Metals like
copper, silver, iron, and zinc react with the chlorofluoride
in the teuperature range 200—4OO°C° Metal chlorides, metal
fluorides and sulphur dioxide are the main products of these
reactions, With the corresponding metal oxides, on the other
hand, the respective metal sulphates are formed in addition
to the metal chlorides and fluorides. 1In the case of lead
and lead oxide, lead chlorofluoride is formed instead of
lead chloride and lead fluoride. Sulphuryl fluoride is
formed in small quantities in all these reactions by the
decomposition of the chlorofluoride. Glass is not attacked

by sulphuryl chlorofluoride below 500°C.

During the course of our investigations on the
reactivity of sulphuryl chlbrofluoride, it is okserved
that sulphuryl chlorofluoride dces not react with glass
upto 500°C. However, it reacts with metals and metal oxides
Yetween 200° and 400°C. The reaction products with metals
are the corresponding metal chlorides, metal fluorides and
sulphur dioxide. With the oxides, in addition to the metal
chlorides and metal fluorides, metal sulphates are formed,
The results of these investigations are presented in this
comrunication,
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EXPERTMENTAL

A jurc sam le c¢f suljhuryl chlecroflucride 1s jreparcd
Yy fluorination of sulphuryl crleride with lead tluoride in
boiling acetcenitrile [1]. The gas is stcred ir a dry,

evacuated glass glclte.

Powder samg les of the following metals ard the
resyectaive metal oxides are em loyed for the reactions:
coprer (454), silver (105f), iror (63u) zanc (63u),
lead (.5 mrr) ard raickel (53,

(y article si1ze3 arc indicated ir arenthesis)

Akout a gram of the mztal powder 1s taken in a glass
reaction tuke (20 cm x 4 cm) titted with vacuum stopcocks
and ground glass joints, The reaction tuke is evacuated
and a known amount (150-20C mg) of sulrhuryl chlcrofluoride
is trozen over it and then allowsd to attair room temrerature.
The tuke 1s introduced into a tutular fturnace and heated
at a slow rate attaining the ders.red terjerature ( 200-400°C)
in akout 2-3 hours. A change in c¢olour «nd torm ot the
rowder indicates the occurrence of reaction. The reaction
is allowed to proceed at this terperature tor 10-12 hours.
At the end of thas period, the reaction tube 1s taken out
of the furnace and cocled to room temperature. Inirared
spectrum of the gaseous jroducts is recorded in the range
400-4000 cm™}. The solid products are identitied ky their
X-ray powder diffraction patterns and gualitative analysis.

RESULTS

The IR srectra of the gaseous products indicate
that sulrhur dioxide and small quantities of silicon tetra-

fluoride (reaction of metal rluorides with glass) and
sulrhuryl fluoride are the only gaseous components in all
the reactions, X-ray powder pattern and qualitative
analyses of the solid components indicate the presence of
metal chloride and metal tluoride in the case of copper,
silver, iron and zinc and metal chlorotluoride in the case
of lead as expected. However, nickel does not undergo any
noticeable reaction even at 400°C. The extent ot reaction
is about 95% (kased on the amount of sulphur dioxide and



sulphuryl fluoride produced). A rart of the sulphuryl
chlorofluoride undergoes decomposition at the metal surface
[ 2 Jto sulphuryl flucride.

2 s0,ClF —~————> S0, F_ 4+ SO

2 252 + Cl

2 2

Sulyhuryl fluoride is reported to undergo decomposi-
tion only at arout 1000°C [3].

The reaction of sulprhuryl chlorcflucoride with metals

could te represented by the following general eguations:

Q
2 M 4 SOCIF 200-4007C ,

(M = univalent metal eg. Ag)

MCl + MF 4 302

o
2 M 4+ 2 30,CIF 2Q0-400°C, MC1, 4+ MF, 4 2 SO

2

(M = divalent metal eg: 2zn, Cu, Fe)
o
PE 4+ SO,CIF 320 S5 prear 4+ so,

When the respective metal oxides are used, instead
of the above metals for reaction, metal chlorides, metal
fluorides and metal sulyhates are formed. The reactions may

be represented ky the following general equations:

Q
MO 4+ SO.ClF 2992400°C . yp ., MCl. + MSO
2 2 2 4
(M = Cu, Ni)
le]
1,0 + SO,CIF 200-400 C, vp 4 MC1 4+ M,S0,
(M = Ag)

Owing to the complexity of the reactions the
products could not ke accounted quantitatively in terms of
the eguations given. The interesting okservations made are:

i) sulphuryl chlorofluoride does not react with zinc oxide
ever. at 400°cC.

ii) lead dioxide forms lead chlorofluoride as in the case
of reaction with lead. Cxygen is likerated during the
reaction.

iii) sulghur dioxide is one of the products ot reaction
with cuprous oxide. Cuprous chloride is found in the solid

products.

iv) traces of sulphuryl tluoride is tormed in most reactions,

503



504
DISCUSSION

The present irvestigation rears light +to the fact
that sulphuryl chlcrofluoride is cf intermediate reactivity
as compared to sulphuryl chloride and sulphuryl fluoride.
Sulphuryl chloride reacts with metals and metal oxides to
give chlorides, sulphates or a mixture of the twol 4] ana
sulrhuryl fluoride does not react with metals under
ordinary conditions.
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