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FLUORINE COMPOUNDS, INORGANIC, SULFUR
The known binary compounds of sulfur and fluorine range in character from ephemeral to rock-like and provide
excellent examples of the influence of electronic and structural factors on chemical reactivity. These marked
differences are also reflected in the diversified technological utility.

1. Sulfur Hexafluoride

Sulfur hexafluoride [2551-62-4], SF6, molecular weight 146.07, is a colorless, odorless, tasteless gas. It is not
flammable and not particularly reactive. Its high chemical stability and excellent electrical characteristics have
led to widespread use in various kinds of electrical and electronic equipment such as circuit breakers, capacitors,
transformers, microwave components, etc (see Electronic materials). Other properties of the gas have led to
limited usage in a variety of unique applications ranging from medical applications to space research.

Sulfur hexafluoride was first prepared in 1902 (1). The discovery in 1937 that its dielectric strength
is much higher than that of air (2) led to its use as an insulating material for cables, capacitors (3), and
transformers (4) (see Insulation, electric). Sulfur hexafluoride has been commercially available as AccuDri,
SF6 (AlliedSignal Inc.) since 1948. It is also produced by Air Products and Chemicals in the United States and
by others in Germany, Italy, Japan, and Russia.

1.1. Properties

Sulfur hexafluoride is a good dielectric because a high gas density can be maintained at low temperatures.
Properties are given in Table 1.

The vapor pressure of the liquid for the range −50 to 45.6◦C and a standard % deviation of ±0.18 is
calculated as (10):

logPkPa = 0.87652594 − 816.48995/T + 0.029287342T − 0.40107549

×10−4 T2 + 0.7142667
(319.802 − T)

T
log (319.802 − T)

where T is in Kelvin. Equations for the calculation of sublimation pressure are available (5, 24). Heats of
vaporization, calculated from the Clausius-Clapeyron equation (15), are /
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Temperature, ◦C �Hvap, kJ/mol (kcal/mol)

45.6 0
40 5.608 (1.340)
20 9.80w (2.344)
0 12.23 (2.923)
−20 13.58 (3.246)
−40 14.94 (3.571)

1.1.1. Chemical Properties

With few exceptions, SF6 is chemically inert at ambient temperature and atmospheric pressure. Thermody-
namically SF6 is unstable and should react with many materials, including water, but these reactions are
kinetically impeded by the fluorine shielding the sulfur. Sulfur hexafluoride does not react with alkali hydrox-
ides, ammonia, or strong acids.

At elevated temperatures SF6 forms the respective fluorides and sulfides with many metals (25). In quartz,
it starts to decompose at 500◦C (1); in copper or stainless steel, it is less stable (26). The stability of SF6 at 200
and 250◦C in the presence of aluminum, copper, silicon steel, and mild steel is shown in Table 2 (14). Careful
exclusion of moisture from the system improves the stability of sulfur hexafluoride in the presence of most
materials.

Sulfur hexafluoride is more stable in arcs (27) than fluorocarbons such as C2F6, or refrigerants such as
CCl2F2, but less stable than CF4, BCl3, or SiF4. Exposed to 1000◦C temperatures, SF6 decomposes to SOF2 and
SF4 to the extent of 10 mol %. In spite of its decomposition, the dielectric strength of SF6 remains the same.

The main products of SF6 arc decomposition in the presence of air are SOF2, SF4, and SOF4 plus metal
fluorides and sulfides (28).

1.1.2. Electrical Properties

The electrical properties of SF6 stem primarily from its effectiveness as an electron scavenger. To accomplish
electrical breakdown in a dielectric gas, primary electrons must gain sufficient energy to generate appreciable
numbers of secondary electrons on molecular impact. Sulfur hexafluoride interferes with this process by
capturing the primary electrons, resulting in the formation of SF−

6 or SF−
5 ions and F atoms (29):

SF6 −→ (SF−
6 )∗ −→ SF−

6

(SF−
6 )∗ −→ SF−

5 + F

where (SF−
6)* represents an activated complex. This complex is stable against autodissociation during tens

of microseconds and thus can be stabilized by collisions.
Although production of SF−

6 is the primary process, formation of SF−
5 ions increases with temperature,

and at 200◦C the SF−
5:SF−

6 ratio is 1:25 (30). In addition to high dielectric strength, SF6 can rapidly interrupt
heavy currents at high voltages. At 550 or 756 kV, circuit breaker ratings can be 38,000 and 5,000 MVA,
respectively (31). Both SF6 and C2F6 have a more rapid arc recovery than nitrogen (32); six S−−−F bonds, mean
energy 3.4–3.8 eV, are available for fast energy absorption. Both SF6 and SF4 have high stability in arcs (27).
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Table 1. Physical Propertiesa of Sulfur Hexafluoride

Property Value References

sublimation point, ◦C −63.9 5
heat of sublimation, kJ/molb 23.59 6
triple point, ◦C −50.52 7
pressure at triple point, kPac 225.31 7
critical temperature, ◦C 45.55 8, 9
critical pressure, MPad 3.759 9, 10
critical density, g/cm3 0.737 (10–12)
density, g/cm3

solid at −195.2◦C 2.863 13
liquid 1.336 10, 14
gas 6.0886 × 10−3 15

vapor pressure of saturated liquid, MPad 2.3676 15
heat of formation, kJ/molb −1221.66
free energy of formation, kJ/molb −1117.73 16
heat of vaporization, kJ/molb 9.6419 15
entropy, kJ/(mol·K)b 291.874 16
heat capacity, J/(mol·K)b

liquid at −43◦C 119.5 17
gas 97.234 15

surface tension at −20◦C, mN/m( =dyn/cm) 8.02 18
viscosity, mPa·s( = cP)

liquid 0.277 14
gas 0.01576 17

thermal conductivity, W/(m·K)
liquid 0.0583 19
gas 0.01415 20

sound velocity, gas, m/s 136 14
refractive index, nD 1.000783 21
dielectric constant

liquid 1.81 22
gas 1.00204 23
loss tangent (liquid) 0.001 22

aAll data refer to 25◦C and 101.3 kPa (1 atm), unless otherwise stated.
bTo convert J to cal, divide by 4.184.
cTo convert kPa to mm Hg, multiply by 7.5.
dTo convert MPa to atm, divide by 0.101.

1.2. Paschen’s Rule and Breakdown Voltage

As pressure decreases to vacuum conditions, the breakdown voltage (BDV) first decreases, then increases,
resulting in a minimum as shown in Figure 1. Table 3 gives BDV data for SF6 and other dielectrics. For
optimum utility of a dielectric, a compromise is needed between low boiling point and high BDV. At 300–400
kPa (3–4 atm), the BDV of SF6 gas has been shown to be equivalent to that of transformer oil under uniform
field conditions (35). The BDV of SF6 deviates from Paschen’s rule as pressure increases. This rule is obeyed
well only in the case of uniform fields at pressures up to ca 400 kPa (4 atm).

The description of SF6 electrical properties needed for practical applications is more complex than knowl-
edge of BDV. Corona-onset voltages (COV) must be considered, particularly for the more usual nonuniform
fields. Figure 2 illustrates this for a point-to-plane electrode configuration, where extensive prebreakdown
corona occurs before sparkover (36).
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Table 2. Stability of Sulfur Hexafluoride
in Various Materials of Constructiona

Decomposition, %/yr

Material 200◦C 250◦C

aluminum 0.006
copper 0.18 1.4
silicon steel 0.005 0.01b

mild steel 0.2 ca 2

aRef. 14.
bEstimated value.

Fig. 1. Paschen’s rule plot for SF6 in uniform electric fields, 60 Hz or dc at 25◦C, pressures ≤200 kPa, and a gap ≤0.3 mm.
BDV=breakdown voltage . Compiled from References 33 (© ) and 34 ( •). To convert Pa to µm Hg, multiply by 7.50.

Table 3. Sulfur Hexafluoride Compared with other Dielectricsa,b

Compound Molecular weight Bp, ◦C Relative BDVc

SF6 146.05 −64 (sub) 2.7
CF2Cl2 120.9 −29 2.8
CF3Cl 104.5 −81 1.44
CF4 88.0 −128 1.14
N2 28 −194 1.0

aRef. 35.
bConditions: 60 Hz, 0.5 cm gap, 5 cm spheres, at 101.3 kPa (1 atm) and ca 25◦C.
c BDV = breakdown voltage.

The theory and application of SF6 BDV and COV have been studied in both uniform and nonuniform
electric fields (37). The ionization potentials of SF6 and electron attachment coefficients are the basis for one
set of correlation equations. A critical field exists at 89 kV/(cm·kPa) above which coronas can appear. Relative
field uniformity is characterized in terms of electrode radii of curvature. Peak voltages up to 100 kV can be
sustained. A second BDV analysis (38) also uses electrode radii of curvature in rod-plane data at 60 Hz, and
can be used to correlate results up to 150 kV. With d-c voltages (39), a similarity rule can be used to treat
BDV in fields up to 500 kV/cm at pressures of 101–709 kPa (1–7 atm). It relates field strength, SF6 pressure,
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Fig. 2. (−−) Sparkover and (− − −) corona onset voltages for SF6 and N2 (36). To convert kPa to atm, divide by 101.

and electrode radii to coaxial electrodes having 2.5-cm gaps. At elevated pressures and large electrode areas,
a fall-off from this rule appears. The BDV properties of liquid SF6 are described in the literature (40, 41).

1.2.1. High Frequency Dielectric Strength

Dielectric strength at high frequency is important in microwave power uses such as radar (see Microwave
technology). Because SF6 has zero dipole moment, its dielectric strength is substantially constant as frequency
increases. At 1.2 MHz, SF6 has been shown to have a dielectric strength of 2.3–2.5 relative to N2 (42). At 3
GHz, SF6 has about 10 times the power-carrying capacity of air (43), whereas at 9.375 GHz in a waveguide
assembly the power-carrying capacity was 7.5 times that of air (42).

1.2.2. Particle Contamination

In assembling large, high voltage equipment such as coaxial lines, contamination by metal particles may occur
which may decrease the dielectric strength under various conditions by 5 to 10-fold (44, 45). Metal needles are
the worst contaminants and electrostatic traps or adhesive areas have been designed to cope with them (46).

In some cases particles have been added to electrical systems to improve heat removal, for example
with an SF6-fluidized particulate bed to be used in transformers (47). This process appears feasible, using
polytetrafluoroethylene (PTFE) particles of low dielectric constant. For a successful application, practical
problems such as fluidizing narrow gaps must be solved.

1.3. Manufacture and Quality Control

Sulfur hexafluoride is manufactured by combining sulfur vapor and pure elemental fluorine (48, 49). It is then
given a preliminary scrubbing with caustic. Any disulfur decafluoride, S2F10, formed is decomposed by heating
the product to 400◦C, to give SF4 and SF6. The SF4 and any remaining lower fluorides of sulfur are removed
by a second caustic scrubber. The gas is then dried in a sulfuric acid tower, distilled, and packaged. A routine
manufacturing quality-control test establishes the absence of toxic impurities. In this test, mice are exposed to
an atmosphere of 80% sulfur hexafluoride and 20% oxygen for 16–20 h and must show no visible effects from
the gas.
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1.4. Economic Aspects and Shipping

Consumption of SF6 has increased gradually as dielectric uses have broadened. The estimated worldwide
annual consumption for 1992 was about 6000 metric tons. The 1992 U.S. price was ca $8–15/kg.

Sulfur hexafluoride is packaged as a liquefied gas in DOT 3AA 2015 steel cylinders containing 52 kg.
Larger quantities are available in tube trailers containing ca 11,000 kg.

1.5. Specifications and Analytical Methods

Sulfur hexafluoride is made to rigid specifications. Per ASTM D2472-81 (reapproved 1985) (50), the only
permissible impurities are traces of air, carbon tetrafluoride (0.05 wt % max), and water (9 ppm by wt max;
dew point −45◦Cmax).

Sulfur hexafluoride may be analyzed chromatographically using a molecular sieve or a Porapak QS
column. Using an electron-capture detector, a sensitivity of 10−3 to 10−4 ppb is possible (51–53).

1.6. Health and Safety Factors

Sulfur hexafluoride is a nonflammable, relatively unreactive gas that has been described as physiologically
inert (54). The current OSHA standard maximum allowable concentration for human exposure in air is 6000
mg/m3 (1000 ppm) TWA (55). The Underwriters Laboratories classification is Toxicity Group VI. It should be
noted, however, that breakdown products of SF6, produced by electrical decomposition of the gas, are toxic. If
SF6 is exposed to electrical arcing, provision should be made to absorb the toxic components by passing the gas
over activated alumina, soda-lime, or molecular sieves (qv) (56).

Because of concerns about the production of the highly toxic S2F10 in arced SF6 gas, an electrical industry-
supported research program was begun in 1992. An interim report indicated that S2F10 may be present in SF6
gas exposed to electrical discharge, but as of this writing, this could not be precisely quantified (57). The effects
of SF6 on the environment and the Greenhouse effect have been discussed (58).

1.7. Applications

For use as a gaseous dielectric, other specific properties are needed in addition to high breakdown strength,
and a compromise must be made between electrical and mechanical requirements. Desirable properties include
low toxicity, thermal stability toward materials of construction, good heat transfer, and absence of electrically
conducting carbon. Sulfur hexafluoride has a good balance of properties (see Table 1), good dew points, and
chemical attributes.

Reviews of gas-phase kinetics (59) and ionization energies (60) have also listed some of the advantages
SF6 enjoys in service as a gaseous dielectric.

1.7.1. Circuit Breakers

Current interruption is essential in high voltage equipment when overloads or other emergencies occur. Circuit
breakers consist of relays having contacts equipped with SF6 jets and high voltage transformers holding fault-
sensing coils that can activate a relay contact for each phase of current (61). At 60 Hz, a 765 kV root-mean-square
(rms) breaker can have a rating of 50,000 MVA (31). High (1.7 MPa (17 atm)) pressure SF6 jets extinguish the
arcs generated on opening the contacts. Designs of circuit breakers called puffer breakers have encouraged the
design of smaller devices, which has extended the use of these types of units (62, 63). Sulfur hexafluoride can
also act as the insulation for the sensing transformer and supply pressure to activate the relay contacts. At
higher pressures and winter temperatures, heaters serve to prevent SF6 condensation.
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1.7.2. High Voltage Coaxial Lines

Sulfur hexafluoride is the main insulation for power transmission in high voltage coaxial lines which can move
power above ground, underground, or underwater (64–66). Voltage ratings range between 65 and 500 kV and
higher. Above ground, powers of 300 MVA have been transported. Generally each phase needs one coaxial line,
but three-phase lines in one envelope have been developed (64). Lines now handle a-c power, and d-c lines have
been tested. To reduce costs, SF6–N2 mixtures can be used (67). A long coaxial line having a dielectric constant
very near unity is possible before reactive compensation is needed. Usually lines of only a few hundred meters
are used, especially where land values are high or where passage under multilane highways or other power
lines is necessary.

1.7.3. Mini-Substations

Development of SF6-insulated lines and circuit breakers made possible development of a compact electric
substation that requires one-tenth the land area of conventional designs (64, 68). Other advantages of the
ministation are freedom from effects of weather and pollution, and reduced risk of vandalism (69). Substation
units in which SF6 insulates 400 and 500 kV d-c equipment have been developed (70).

1.7.4. Transformers

Units insulated with SF6 are used mainly in circuit breakers. Some SF6 power transformers have been designed,
but the temperature limitation of ca 200◦C restricts this use. The problem in high power units is heat transfer
through the gas; this can be alleviated with a fluidized particulate bed (47). Although this approach appears
feasible, it has yet to be commercialized.

1.7.5. Other Electrical Uses

Using SF6 insulation, waveguides can transport 7 to 10-fold more microwave power, which results in doubling
radar ranges (21, 42, 43). Voltage ratings in Van de Graaf generators and linear accelerators are also increased
by replacing N2 or air with SF6 (21). Incorporation of SF6 in polyethylene-insulated cables increases the starting
voltage for tree-formation breakdown processes in the polymer (71, 72).

1.7.6. Nonelectrical Uses

Because of its inertness under normal conditions, SF6 has been used as a tracer for a variety of studies such as
air flow patterns (73), underground pipe leak detection (74), and dispersion of air pollutants (75). It has also
been proposed as a refrigerant, either alone (76) or with CHClF2 (77) or CHF3 as an azeotrope (78). Owing to
its low sound velocity, it can improve the performance of loudspeakers at lower pitch registers (79).

At elevated temperatures or under laser radiation, SF6 becomes a source of fluorine atoms. In the operation
of a chemical laser, it abstracts hydrogen from suitable molecules (80, 81). SF6 is also being used in etching of
semiconductor surfaces (82, 83). Mixed with air or CO2 in the amount of a few tenths of a percent (0.22 vol %),
SF6 protects molten magnesium during its casting process, resulting in reduced slag and an improved metal
surface (84, 85). It has also been found useful in removing hydrogen and other gases from aluminum melts
(86).

Additional uses include (1) filling the enclosed space in double-pane window units to reduce noise and
heat transmission (87, 88); (2) acting as a source of power from the reaction with lithium to produce heat (89,
90); and (3) pressurizing recreation ball packages such as tennis balls to give improved shelf life (91).

2. Sulfur Tetrafluoride

Sulfur tetrafluoride [7783-60-0], SF4, molecular weight 108.06, is a highly reactive colorless gas that fumes in
moist air and has an irritating odor that resembles sulfur dioxide. Interest in this compound as a fluorinating
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agent was spurred by its unique ability to replace oxygen in compounds containing carbonyl groups. It was
first reported in 1929 (92).

2.1. Physical Properties

Sulfur tetrafluoride has the structure of a distorted trigonal bipyramid, the sulfur having hybrid sp3d orbitals
and an unshared electron pair (93). The FSF bond angles have been found to be 101◦ and 187◦, and the bond
distances 0.1646 and 0.1545 nm (94).

Selected physical properties are given in Table 4. The nmr data (97) and ir and Raman spectra (98) have
also been determined. Thermodynamic functions have been calculated from spectral data (99).

Table 4. Physical Properties of Sulfur Tetrafluoride

Property Value Reference

molecular weight 108.055
melting point, ◦C −121.0 95
boiling point, ◦C −38 96
critical temperature, ◦C 90.9 96
surface tension at −73◦C, mN/m( =dyn/cm) 257 95
density, liquid, at −73◦C , g/mL 1.9190 95
vapor pressure at 25◦C, MPaa 2.0219 95
heat of vaporization, kJ/molb 26.4 95
heat of formation at 25◦C, kJ/molb −781.1 16
free energy of formation at 25◦C, kJ/molb −740.4 16
entropy at 25◦C, J/(mol·K)b 300.7 16
dipole moment, C·m c 2.11 × 10−30 94

aTo convert MPa to atm, divide by 0.101.
bTo convert J to cal, divide by 4.184.
cTo convert C·m to debye, divide by 3.3366 × 10−30 .

2.2. Chemical Properties

Sulfur tetrafluoride reacts rapidly with water to give hydrofluoric acid and thionyl fluoride [7783-42-8]:

SF4 + H2O −→ SOF2 + 2 HF

With alcohols, mixtures of alkyl fluorides and alkyl ethers are obtained (100). Alcohols bearing electron-
withdrawing groups can be converted to the corresponding fluorides in high yield (101). Sulfur tetrafluoride
replaces the carbonyl oxygen with fluorine (100, 102).

Sulfur tetrafluoride reacts with most inorganic oxides and sulfides to give the corresponding fluorides
(103):

SF4 + SnS2 −→ SnF4 + 3 S
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5 SF4 + I2O5 −→ 2 IF5 + 5 SOF2

3 SF4 + UO3 −→ UF6 + 3 SOF2

Extensive reviews of SF4 in organic fluorination are available (104, 105).

2.3. Preparation

In the laboratory, sulfur tetrafluoride is made by combining SCl2 and NaF suspended in acetonitrile at ca 77◦C
(106). For commercial production, SF4 is made by direct combination of sulfur with elemental fluorine (107).
Commercial applications of SF4 are limited. It is available from Air Products and Chemicals.

2.4. Toxicity

Sulfur tetrafluoride has an inhalation toxicity comparable to phosgene. The current OSHA standard maximum
allowable concentration for human exposure in air is 0.4 mg/m3 (TWA) (54). On exposure to moisture, eg, on
the surface of skin, sulfur tetrafluoride liberates hydrofluoric acid and care must be taken to avoid burns. One
case of accidental exposure of electrical workers to decomposed SF6 gas containing SF4 has been cited (108).

2.5. Other Sulfur Fluorides

Although eight other binary sulfur fluorides have been synthesized and characterized, proof of the existence of
several members of this group was dependent on modern instrumental methods of analysis because of extreme
instability. SF5 and S2F10 are stable, however, the latter is noted for its extreme toxicity. All sulfur fluorides
other than SF6 must be considered extremely toxic.

As a group, these materials have no technological utility because of instability, toxicity, and difficulty of
preparation. An excellent review of many of these compounds is available (109).

2.6. Sulfur Pentafluoride

Sulfur pentafluoride [10546-01-7] is thought to be formed during the electrical breakdown of SF6 and also to
be present in plasma reactions involving SF6. A number of theoretical studies have been reported (110–113).

2.7. Disulfur Decafluoride

Disulfur decafluoride [5714-22-7], S2F10, is an extremely toxic, colorless, volatile liquid (114). Electron diffrac-
tion studies show the molecule to be composed of two octahedral SF5 groups joined by a sulfur−−−sulfur bond.
The S−−−F bond distance is 0.156 nm, almost identical to that of SF6, and the S−−−S distance is 0.221 nm (115).
Table 5 summarizes the known physical properties.

Disulfur decafluoride does not react rapidly with water, mercury, copper, or platinum at ambient temper-
atures. There is evidence that it slowly decomposes on various surfaces in the presence of water when stored
in the vapor state (118). It is decomposed by molten KOH to give a mixture of potassium compounds of sulfur
and fluorine. The gas reacts vigorously with many other metals and silica at red heat (114). At ca 156◦C it
combines with Cl2 or Br2 to form SF5Cl or SF5Br (119, 120). At ca 200◦C, S2F10 is almost completely thermally
decomposed into the hexa- and tetrafluoride (121).
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Table 5. Physical Properties of S2F10

Property Value Reference

molecular weight 254.13
melting point, ◦C −55 116
boiling point,a 28.7 114
critical temperature,b ◦C 165 14
density, liquid, at 25◦C, g/cm3 2.08 114
surface tension at 25◦C, mN/m( =dyn/cm) 13.9 114
heat of vaporization, kJ/molc 29.18 114
heat of formationb,d at 25◦C, kJ/molc −2.08 117
entropyb,d at 25◦C, J/(mol·K)c 444.93 117
Trouton constant 3.0 114
dielectric constant at 35◦C 2.042 114

aVapor pressure calculated. ◦C
bEstimated.
cTo convert J to cal, divide by 4.184.
dIdeal gas.

In the laboratory, S2F10 is prepared by the photochemical reduction of SF5Cl in the presence of hydrogen
(122).

2 SF5Cl + H2 −→hv S2F10 + 2 HCl

The OSHA standard maximum allowable concentration for human exposure in air is 0.10 mg/m3 (TWA) (55).
No commercial uses for this compound have developed.

Because of the extreme toxicity of this material and the possibility it could be present in failed circuit
breakers containing decomposed SF6, several studies have been carried out to develop analytical methods and
investigate possible ways to minimize environmental exposure. One method capable of determining S2F10 in
the ppb range has been reviewed (123).

Studies on the kinetics of formation of S2F10 and reviews of applicable literature have been reported
(124–126). Other work has concentrated on the use of cell culture evaluation methods for assessing cytotoxic
activity of SF6 decomposition products (127, 128). Several laboratories seek to provide methods for accurately
determining S2F10 in operating electrical units (57).

2.8. Thiothionyl Fluoride and Difluorodisulfane

Thiothionyl fluoride [1686-09-9], S==SF2 , and difluorodisulfane [13709-35-8], FSSF, are isomeric compounds
which may be prepared as a mixture by the action of various metal fluorides on sulfur vapor or S2Cl2 vapor.
Chemically, the two isomers are very similar and extremely reactive. However, in the absence of catalytic
agents and other reactive species, FSSF is stable for days at ordinary temperatures and S SF2 may be heated
to 250◦C without significant decomposition (127). Physical properties of the two isomers are given in Table 6.
The microwave spectrum of S SF2 has been reported (130).

2.9. Difluoromonosulfane and Difluorodisulfane Difluoride

Difluoromonosulfane [13814-25-0] (sulfur difluoride), SF2, and its dimer, disulfane tetrafluoride [27245-05-2],
SF3SF, are both extremely unstable compounds which have only a fleeting existence except under rigorously
controlled laboratory conditions. These compounds may be prepared by passing SCl2 vapor over HgF2 at 150◦C
(131). Electronic and nmr examinations of SF2 have been reported (132, 133).
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Table 6. Physical Properties of S2F2 Isomersa

Value

Property FSSF SSF2

molecular weight 102.13 102.13
melting point, ◦C −133 −164.6
boiling point, ◦C 15 −10.6
heat of vaporization, kJ/molb 24.80 22.72
entropy of vaporization, J/(mol·K)b 86.67 78.08
heat capacity at 25◦C, J/(mol·K)b 64.0 41.50
entropyc at 25◦C, J/(mol·K)b 299 290.77
heat content at 25◦C, kJ/molb 14.017 13.342
free energy, kJ/(mol·K)b 72.48 73.26

aRef. 129.
bTo convert J to cal, divide by 4.184.
cIdeal gas.

2.10. Other Fluorosulfanes

Difluorotrisulfane [31517-17-6], FSSSF, and difluorotetrasulfane [31517-18-7], FSSSSF, have been identified as
the constituents of the yellow oil obtained when sulfur vapor reacts with AgF. Their existence was demonstrated
by nmr and mass spectroscopy (134, 135).
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