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[57] ABSTRACT

Hydrogen sulfide is decomposed to elemental sulfur in
an electrical discharge. In one embodiment of the in-
vention the H,S decomposition rate is substantially in-
creased when the decomposition is effected in the
presence of polymeric chlorotrifluoroethylene.

8 Claims, 2 Drawing Figures
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1

METHOD FOR THE DECOMPOSITION OF
HYDROGEN SULFIDE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to the decomposition of hydro-
gen sulfide. More particularly, the invention relates to
the decomposition of hydrogen sulfide in an electrical
discharge.

2. Description of the Prior Art

Hydrogen sulfide is one of the most toxic of gases,
even more harmful than phosgene and cyanide gases. It
is also very corrosive and responsible for the rapid
deterioration of equipment. Industrially, hydrogen sul-
fide is emitted by SO, and metal sulfide reduction
plants, oil refineries, natural gas producers, coking
furnaces, kraft papermills, tanneries, and chemical
plants manufacturing sulfur-containing compounds.

In view of these harmful effects of hydrogen sulfide
there has been concerted efforts directed toward in-
creasing the removal efficiencies of hydrogen sulfide to
avoid secondary pollution, regardless of the economics
involved. It is known, for example, that hydrogen sul-
fide can be removed with aqueous alkaline solutions,
non-aqueous organic amines and dry basic oxides. The
sorption of hydrogen sulfide on a solid or a liquid,
however, is only a temporary solution since the hydro-
gen sulfide sorbent must be regenerated for use. These
regeneration techniques usually involve multistep oper-
ations including the steps of stripping the hydrogen
sulfide with wet or dry heat, followed by the partial
oxidation of the hydrogen sulfide to SO, which is then
converted to sulfur by, for instance, the Claus process
or the Townsend process. If the Claus process (solid
catalyst) is used in the catalytic reduction step, the hot
sulfur vapor is difficult to condense while in the Town-
send process (liquid catalyst) the colloidal sulfur is
difficult to reclaim from the liquid.

It has also been known that hydrogen sulfide can be
decomposed to hydrogen and sulfur with ultraviolet
light radiation or by heat (e.g., above 500° C) or by
electrolysis in an electrolyte. All of these techniques
are not without their shortcomings, however, and in-
volve either cumbersome procedures, less than desir-
able yieids or decomposition products other than sulfur
and hydrogen. Methods depending on oxidation of
hydrogen sulfide, for instance, produce water rather
than the more economically valuable hydrogen.

SUMMARY OF THE INVENTION

One object of the invention, therefore, is to provide a
onestep process for the decomposition of hydrogen
sulfide directly into hydrogen and elemental sulfur.

Another object of the invention is to provide a one-
step process for converting hydrogen sulfide to non-
toxic products at atmospheric pressure and at low tem-
peratures such as ambient temperatures.

Yet another object of the invention is to reduce at-
mospheric pollution by reducing the concentration of
hydrogen suifide in industrial gas by-products contain-
ing same while simultaneously producing hydrogen and
elemental sulfur.

These and other objects of the invention are obtained
by exposing a gas containing hydrogen sulfide to a
silent electrical discharge obtained by a voltage suffi-
cient to effect decomposition of the hydrogen sulfide to
hydrogen and elemental sulfur.
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The silent electrical discharge or cold plasma dis-
charge as it is commonly called is a high voltage, alter-
nating current discharge. It may be produced by any of
the known conventional cold plasma discharge reactors
of the art as, for example, the ozonizers. The ozonizers
are generally of two types; the concentric tube type and
the plate type. In the concentric tube type the gas to be
reacted passes through the annular space formed by the
concentric tubes, said annular space being usually
about 1 — 6 mm across, that is, between the two tubes.
One of the tubes must be made of a dielectric material,
usually glass, and the other may be either glass or a
metal which does not catalyze reaction or decomposi-
tion of the desired products. The internal surface of the
inner tube and the external surface of the outer tube
when made of glass, are in contact with an electrical
conductor such as an electrically conducting solution,
an electrical conductor such as metal foil or an electri-
cally conducting paint. These conductors act as elec-
trodes. A high voltage is then applied across the elec-
trodes to create the silent electrical discharge.

In the plate type ozonizer the gas is passed through a
constant gap of 1 — 6 mm between parallel plates. At
least one dielectric plate must be present in each space
between high voltage and grounded surfaces to prevent
arcing across the electrodes. The required voltage is
impressed on flat electrodes which may be metal plates
or metal foil or glass.

In the process of the invention the silent electrical
discharge through which the hydrogen sulfide or hydro-
gen sulfide-containing gas is passed is derived by apply-
ing to the electrodes a voltage sufficient to effect de-
composition of the H,S. This “threshold voltage™ at
which decomposition of H,S occurs will vary usually
from about 1 to 3 kv, depending principally upon the
electrode-gap width, and the voltage which can be
applied in the process of the invention can range up to
50 kv or higher, if desired. It has been determined that
in general increasing the applied voltage increases both
the conversion and the yields. The particular voltage
applied for optimum conversion and yield will depend
also on the particular diluent utilized or other constitu-
ents present in the gas composition. Ordinarily, the
threshold voltage is lower with monoatomic gas dilu-
ents such as argon and helium than with diatomic gases
such as nitrogen and hydrogen.

The gas exposed to the silent electrical discharge
according to the invention may be the hydrogen sulfide
alone or a gas composition containing hydrogen sulfide
as a constituent. Advantageously an inert diluent such
as argon, helium or nitrogen is utilized. Higher conver-
sions are usually obtained with the heavier inert gas
molecules such as those of argon than with the lower
molecular weight gas diluents such as nitrogen and
helium. When the gas composition subjected to decom-
position in accordance with the invention is one con-
taining inert diluents, the concentration of hydrogen
sulfide can be about 0.25 to 10% by volume. The pro-
cess of the invention also contemplates the exposure of
hydrogen sulfide containing gases which are the result
of an industrial process such as those aforementioned,
either as the principal H,S abating operation or as a
secondary removal operation, that is, on the last rem-
nants of hydrogen sulfide that usually escape the pri-
mary H,S removal methods be they electrical, catalytic
or scrubbing techniques.

Exposure of the hydrogen sulfide-containing gas may
be effected at a temperature of —40°C up to 61°C or
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more. The cooler the temperature, the greater the hy-
drogen sulfide conversion and rate of decomposition.
The preferred exposure temperatures therefore fall in
the range of about —41°C to 25°C and in most instances
room or ambient temperature will be found to provide
the desired yields.

The decomposition of the hydrogen sulfide in accor-
dance with the method of the invention may be con-
ducted at atmospheric pressure but elevated pressures
may be utilized if desired. In general the rate of decom-
position is found to increase with the increase in gas
pressure.

In a preferred embodiment of the present invention
the decomposition of the hydrogen sulfide is carried
out in the presence of polychlorotrifluoroethylene oil,
referred to as CFE. When CFE is present in the electri-
cal discharge zone during the decomposition, hydrogen
sulfide conversions of over 90% can be achieved. The
reason for the substantial increase in hydrogen sulfide
conversion is not completely understood but it is be-
lieved that the CFE molecules assist in quenching the
intermediate or metastable product species, thereby
preventing their recombination.

The invention will be further illustrated by reference
to the following examples. In the examples, the concen-
tric tube reactor herein referred to as an ozonizer,
shown in the accompanying drawing was employed.
FIG. 1 of the drawing is a longitudinal view in section of
the ozonizer and FIG. 2 is a cross-section of FIG. 1
taken along lines A—A. Electrical contact to the tubes
(Vycor) was made by the use of a 7.7 molar ZnCl,
solution. The reactor had a removable inner electrode,
which permitted both the insertion of different diame-
ter inner electrodes and the removal of solid products
from the reactor. Electrical power was supplied to the
reactor with a step-up transformer. The primary power
supplied to the transformer was measured with a watt-
meter and the secondary power was determined by
measuring the area of the oscilloscope trace produced
by the ozonizer's voltage and current. The applied
root-mean-square (rms) voltage to the ozonizer was
measured with high voltage probe and a high-imped-
ance voltmeter. Chemically pure gases were metered
from compressed cylinders into a mixing chamber by
means of low-flow needle valves. Pressures less than 1
atm were obtained by evacuating the ozonizer with a
mechanical pump. After the desired reactant concen-

tration and flow rate were obtained, the discharge was

initiated and the degree of reaction was determined.
The integral decomposition rate or space-time yield,

R, in micromoles per cubic centimeter per minute, was

5 determined by analyzing the inlet and exhaust gases
with a gas chromatograph. If the inlet percentage, v/v,
of H,S is ¢; and its exhaust is c,, then the balancing of
this material across the reactor leads to

1o R= flei = cos

22414V, *

where [ is the total gas flow in cubic centimeters per
minute and V4 is electrical discharge volume in cubic

IS centimeters. The fractional conversion, x, of H,S is

defined as
C; — Ce
= ().
20
hence
e —Ho __ Awms
T Ta2414v, T Ve
25

30

where fH,S is the H,S mass flow rate in micromoles per
minute.

The integral decomposition rate was calculated as
the product of the Hy;S mass flow rate in micromoles
per minute times its fractional conversion divided by
the reactor volume in cubic centimeters. The resi-
dence-time, 7, of the gas was calculated as the ratio of
the reactor electrical discharge volume, V4, to the volu-
metric gas flow, f, expressed in cubic centimeters per

35 minute.

40

45

EXAMPLE I

Hydrogen sulfide mixed with helium was passed
through the ozonizer of the drawing and the gas was
exposed to a silent electrical discharge in an annular
region formed by the two concentric glass tubes of the
ozonizer. The electrode gap was varied by fixing the
outside electrode at 28cm and varying the inner elec-
trode. Electrical power was supplied to the reactor with
a 17 kv Jefferson transformer. The results are shown in
Table 1 below.

Table 1

Effect of electrode gap and total gas flow on the H,8 conversion

Electrical Concentration H,.S, percent
Flow (f}, Gap, discharge Residence Fractional R, Primary
cm¥min mm volume, time, min Inlet, Exhaust, Removed, conversion, micromoles power,
cm? [ C, [ per cm? WALtts
per min
133 1.0 32 0.241 3.13 2.87-2.92 0.21-.26 0.07-.08 0.39-0.48 7.3
302 1.0 32 106 3.13 3.01-3.06 07-.12 .02-.04 .29-.50 7.3
498 1.0 a2 064 313 3.07-3.11 02-.06 .01-.02 14-41 7.3
646 1.0 a2 050 3.13 3.06-3.08 05-.07 02-.02 45-.63 7.3
B&H 1.0 32 036 3.3 3.07-3.10 .03-.06 .01-.02 37-74 7.3
52 2.0 57 1.096 313 0.64-0.92 2.21-2.49 .70-.72 80-1.00 7.0
74 2.0 57 770 313 1.43-1.57 1.56-1.70 .50-.54 90-0.99 7.0
120 2.0 57 475 313 2.06-2.10 90-1,07 .29-34 .B4-1.01 7.0
236 2.0 57 242 313 2.68-2.69 44-.45 14-.14 B1-0.83 7.0
395 2.0 57 144 3.13 2.76-2.80 .33-.37 dl-12 1.02-1.14 7.0
487 2.0 57 A7 313 2.86-2.89 .24-27 .08-.09 91-1.03 7.0
602 2.0 57 092 313 2.87-3.00 18-.26 .06-.08 .84-1.02 7.0
BOU 2.0 57 071 3.13 2.96-3.00 13-.17 .04-.08 B1-1.06 7.0
919 2.0 57 062 313 2.95-3.02 A1 18 .04-.06 79-1.29 7.0
1177 20 57 048R 3.13 3.00-3.04 09-.13 03-.04 B83-1.19 7.0
60 3.5 H9 1.483 3.13 1.13-1.42 1.71-2,00 .55-.64 51-.60 7.0
142 35 49 627 3.13 2.33-2.41 72-.80 23-.26 51-.57 7.0
360 35 89 248 3.13 2.83-2.84 29-.30 09-10 .52-.54 7.0
1078 3.5 89 M3 3.13 3.00-3.03 d0=13 03-.04 54-.70 7.0
130 5.5 116 0.492 .00 1.87-1.91 1.09-1.13 0.36-0.37 0.54- 0.56 51
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Table 1-continued
Effect of electrode gap and total gas flow on the H,S conversion
Electrical Concentration H,S, percent A
Flow (1), Gap. discharge  Residence Fractional R, Primary
cm®min mm volume, time, min Inlet, Exhaust, Removed, conversion, micromoles power,
cm? [ Ce <y X per cm? watts
per min

232 5.5 116 500 3.00 2.36-2.37 .63-0.64 .21-.21 56-.57 5.1

360 5.5 116 322 3.00 2.57-2.58 42-.43 =14 .58-.59 5.1

455 5.5 116 255 3.00 2.64-2.67 .33-.36 A1-12 58-.63 5.1

565 5.5 116 .205 3.00 2.71-2.73 .27-.29 .09-.10 .59-.63 s5.1

£364 5.5 116 087 3.00 2.86-2.88 A1-14 .04-.05 .56-.72 5.1

2197 5.5 116 053 3.00 2.89-2.93 L07-11 .02-.04 .59-.93 5.1

The above resulte were abtained at the following experimental conditions: applied voltage = 14 kv, gas temperature = 25° C, and helium gas diluent.

The data in Table 1 shows that the conversion de- (¢

creases as the gas flow rate increases but essentially no
changes occurs in the reaction yield. The highest reac-
tion rate occurred at a 2 mm electrode gap whereas the
maximum power consumption of the transformer oc-
curred at 1 mm.

EXAMPLE 11

In this example the effect of the reactant (H,S) con-
cention was determined utilizing a 5.5 mm electrode

gap in the reactor at a nominal gas flow of 0.50 liter per 54

minute (STP). The results of the study are shown in
Table 2 below.

20

The data of Table 2 demonstrate that the H.:S conver-
sion was greatest at the lowest H,S inlet concentration.
However, the reaction yield was highest at about 3
percent H,S. The data also shows that the power con-
sumption increased directly with the H,S inlet concen-
tration.

EXAMPLE 11

In this example the effect of the gas temperature in
the range of —41°C to 61°C on the fractional H,S con-
version and reaction yield was evaluated. The condi-
tions for the decomposition and results are summarized
in Table 3 below.

Table 3.

Experimental data for the H,S decomposition in a
discharge at various temperatures

H,S concentration, percent Fractional .
Temp, Flow, (f), Inlet, Exhaust, Re- conversion, Micromoles per
moved,
°C cm?/min < Ce Cr (cefci), X cm® per min
—41.0 481 2.89 2.59 0.30 0.104 0.555
6.0 503 2.89 2.65 .24 083 464
18.7 493 2.89 2.65 24 083 409
9.9 493 2.89 2.62 27 093 512
20.0 493 2.89 2.66 .23 080 436
58.0 494 2.89 2.69 .20 069 3RO
59.0 494 2.89 2.68 21 073 L399
60.0 494 2.89 2.69 .20 069 380
61.0 494 2.89 2.69 .20 069 B0

The above results were obtained at the following experi

1 de gap = 5.5 mm, applied

al cc

voltage = 17 kv, primary power = 5.2 watt, electrical discharge volume = 116 cm? and helium gas diluent.

Table 2.

Effect of inlet H § gas concentration on reaction rate

H,S analyses, percent Pri-
R, micro- mary
Inlet, Exhaust, Re- Conversion moles per  power,
moved,
cy c, <, (cfey), X cm? per watt
min

0.33 0.25 0.08 0.242 0.154 5.0
1.11 0.94 0.17 Q.153 0.326 5.1
1.30 1.56 0.24 0.133 0.461 5.4
2.57 2.34 0.23 0.089 0.44] 5.5
3.35 3.09 0.26 0.078 0.499 5.8
4.13 3.88 0.25 0.060 0 480 6.0
7.20 7.02 0.18 0.025 0.336 7.0
10.43 10.35 0.08 0.008 0.149 7.5

The above results were obtained at the following experimental conditions: elec-
trode gap = 5.5 mm; applied voltage = 14 kv; electrical discharge volume = 1 16
cm® gas temperature = 25°C; gas flow = 0.5 liter per minute: and helium gas
dituent.

50

The data of Table 3 shows that the conversion and

45 yield both increase as the temperature decreases.

Lower gas temperatures, therefore, are preferred for
the decomposition of H,S.

EXAMPLE 1V

In this example the dependence of the H,S decompo-
sition yield on the applied voltage was studied at a gas
temperature of 25°C. The other conditions employed in
the decomposition and the results obtained are summa-
rized in Table 4 below.

Table 4.

Experimental data obtained at various applied
voltages and gas diluents

Applied Primary H,S analysis, percent Fractional R, micro-
voltage, power, Inlet, Exhaust, Removed, conversion moles per
kv watts [ [ <, (c o), X cm?® per min
(HYDROGEN
DILUENT)
6 0 2.89 293 V] 0 0
7 i8 2.87 2.84 0.03 0.01 0.056
N 5.4 2.87 2.79 JO8 03 149
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Table 4.-continued
Experimental data obtained at various applied
voltages and gas diluents
Applied  Primary H,S analysis, percent Fractional R, micro-
voltage, power, Inlet, Exhaust, Removed, conversion moles per

kv watts < Ce cr (cley), X cm? per min
14 84 2.87 2.76 il .04 205
16 11.4 2.89 2.77 12 .04 224

(HELIUM DILUENT)

1 02 313 3.13 0 0 [

2 5 33 312 0.01 <0.01 0019

4 1.9 313 3.06 .67 02 136

7 4.0 313 3.01 12 04 .233
1o 7.0 313 2.92 21 07 408
10 7.0 3.13 2.93 .20 06 38R
21 14.0 3.13 2.88 .25 08 486
21 140 3.13 2.85 28 Q9 .544

{NITROGEN DILUENT)

o 24 2.94 2.90 0.04 0.01 0.080
12 6.6 2.91 2.79 12 04 .240
14 9.6 2.94 2.67 27 .69 .540
16 13.2 294 2.60 34 A2 681
17 15.6 294 2.54 40 14 801
20 19.1 291 2.52 39 13 781
21 222 2.91 2.36 .55 19 1.10t
21 22.2 2.93 2.35 .58 .20 1.161

{ARGON DILUENT)

1 +0 2.96 .88 0.08 0.03 0.161

4 +0 2.96 2.82 .14 05 282

(4] 1.2 2.91 2.71 .20 07 400

7 3.0 2.94 2.67 .27 09 544

8 36 2.91 2.59 .32 bt 645
12 6.0 294 2.48 46 16 H27
14 7.8 2.90 2.41 49 17 1.987
17 10.8 2.94 2.38 .56 19 1.128

The above results were obtained at the following experimental conditions: electrode gap = 3.5 mm; gas
flow = €.50 liter per minute; reactor volume = 116 cm?; and gas temperature = 25° C.

The data of Table 4 demonstrates that the conversion
and yield increase at applied voltages greater than the
threshold value (about 3 kv). The highest conversions

As can be seen from the data of Table 5 the reaction
yield increased with increasing pressure in both cases,
i.e., at a constant mass-or volumetric-flow.

35
below 16 kv were obtained with argon diluent. At 16
kv, the conversion with Ar and N; were essentially the EXA_MP LE VI
same. With He and H,, the H,S conversions were con- In this example the dependence of the reaction yield
siderably lower. on the volume of the electrical discharge zone was
determined by filling the predischarge and discharge
EXAMPLE V zone with either dimethylaniline or with polychlorotri-
The effect of the total gas pressure on H,S decompo- fluoroethylene oil. About 20 cc of liquid were required
sition rate was determined at a constant mass-or volu- before the liquid reached the inner electrode and this
metric-flow. The decomposition conditions and the quantity was referred to as predischarged zone. The
results obtained are summarized in Table 5. conditions for the decomposition and the results ob-
tained are reported in Table 6 below.
Table 5.

Effect of pressure of the H,;S decomposition

Volumetric Total H,S Concentration,
Absolute Primary flow at mass Residence percent H.S R,
pressure, power, operating flow (M), time, min Inlet, Exhaust, Removed, conversion, micromoles
torr watt pressure, mitli- [ Ce c, percent per cm?
cm?/min moles/min per min
SECTION A - CONSTANT MASS FLOW AND VARIABLE VOLUMETRIC FLOW
144 4.2 2640 22.3 0.025 3.00 2.87-2.98 0.02-0.13 0.7-4.3 0.038-0.250
446 4.2 855 22.3 .136 3.00 2.80-2.81 L19-20 6.3-6.7 .365-.385
590 4.2 644 223 180 3.00 2.72-2.74 .26-.28 8.7-9.3 .500-.538
741 4.8 515 22.4 225 3.00 2.67-2.70 .30-.33 10.0-1t.0 .580-.638
755 54 500 221 232 3.00 2.68-2.69 J31-32 10.3-10.7 591-611
1210 6.0 308 219 377 3.00 2.56-2.62 .38-.44 12.7- 14.7 .716-.829
1417 6.0 258 21.5 449 3.00 2.45-2.55 45-.55 15.0-183 .834-1.019
SECTION B - CONSTANT VOLUMETRIC FLOW AND VARIABLE MASS FLOW
326 6.6 510 9.8 0.227 2.89 2.42-2.52 0.37-0.47 12.8-163 0.312-0.396
481 6.0 511 145 227 2.89 2.51-2.64 .25-.38 8.7-131 274~ 474
587 6.0 51t 17.6 227 2.89 2.60-2.62 27-.29 9.3-10.0 410-.441
741 5.4 509 221 228 2.89 2.65-2.67 22-24 7.6-8.3 .420-.458
765 54 S17 232 223 2.89 2.67-2.68 21-.22 1.3-7.6 421-.441
1065 5.8 517 323 225 2.89 2.69-2.70 19-.20 6.6-6.9 529-.557
1208 6.0 505 358 229 2.89 2.68-2.70 19-21 6.6-7.3 .586-.648
1507 6.0 Sis 45.6 225 2.89 27021 AKX 19 6.2-6.6 707-.746

The abave results were obtained at the following experimental conditions: electrode gap = 5.5 mm, applied voltage = 14 kv, gas temperature = 25° C, electrical discharge

volume = 116 cm?, and helium gas diluent.



3,933,608

9

10

TABLE 6.

Experimental data obtained with a 5.5 mm electrode gap at 14.5 kv with and without
dimethylaniline and chlorofluorocarbon oil in the reactor

. Gas H.S
Volume, cm? . resistance concentration, percent H,S R, )
Discharge, Liquid, Gas flow (f), time Inlet, Exhaust, Re- conversion, micromoles Primary R
moved., i
Va V. cm?/min Vg Cy Ce < percent per cm? powert (P},
f . per min walt P
minutes

SECTION A - DIMETHYLANILINE

126 None 154 0.818 2.99 2.36 0.68 21 0.339 8.8 0.039
126 120 154 818 315 2.69 .46 15 .248 8.8 028
85 61 150 567 3.29 2.87 .42 13 328 8.8 .037
85 61 150 567 3.19 2.84 i 11 275 8.8 031
41 t0S 150 273 319 2.92 .27 8 441 8.8 050

[\) 146 147 0 319 3.03 A7 5 — 8.8 —

SECTION B - CHLOROFLUOROCARBON OIL

126 None 154 0.818 2.99 2.36 0.63 21 0.339 8.8 0.039
126 20 153 823 2.90 1.01 1.89 65 1.015 16.0 .064
108 38 148 730 290 1.22 1.68 58 1.025 14.0 065
89 57 148 601 290 1.51 1.39 48 1.032 12.0 D66
63 83 148 426 2.90 1.94 96 33 1.003 9.5 61

'Quantity of liquid required to filt predischarge zone. The above results were obtained at the following experimental conditions: gas temperature = 25° C, gas pressure

760 torr, and helium gas diluent.

The data of Table 6 show that when dimethylaniline 2>
(DMA) was added to the predischarge zone, the H,S
conversion decreased. It appeared that the DMA vapor
inhibited the H,S decomposition reaction. As more
DMA was added, the H.S conversion also decreased
due to the decrease in the discharge volume (V,) but
the quantity of reaction per unit volume remained es-
sentially constant.

When polychlorotriflucroethylene oil was added to
the predischarge zone it was surprisingly found that the
H,S conversion tripled. With addition of the CFE to the
discharge zone (V,), the conversion decreased linearly
with V, as is evident by the constant decomposition
(R). The wattage increased in the presence of the CFE
vapor in the discharge zone but decreased as more CFE
liquid was added to the discharge zone. This indicates
that the quantity of H,S decomposed per unit energy is
greater when CFE vapor is present.

It is claimed:

1. A method for the decomposition of hydrogen sul-
fide into elemental sulfur and hydrogen which com-
prises exposing a gas comprising H;S to a silent electri-
cal discharge derived from a voltage sufficient to effect
said decomposition said decomposition being effected

W
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0
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in the presence of polychilorotrifluoroethylene oil va-
or.

2. The method of claim 1 wherein the said exposure
is at a temperature of —41°C to 30°C.

3. The method of claim 2 wherein the temperature is
ambient temperature.

4. The method of claim 1 wherein said gas comprises
H.S and an inert gas diluent.

5. The method of claim 4 wherein the gas diluent is
selected from argon, nitrogen and helium.

6. The method of claim 4 wherein the concentration
of H,S in said gas diluent is about .25 to 10% by vol-
ume.

7. The method for the decomposition of hydrogen
sulfide into hydrogen and elemental sulfur wherein a
gas comprising hydrogen sulfide, polychlotrifluoro-
ethylene oil vapor and an inert gas is exposed at a tem-
perature of about —40°C to 61°C to a silent electrical
discharge derived from a voltage sufficient to effect
said decomposition, the concentration of said hydrogen
sulfide in said inert gas ranging from about .25 to 10%
by volume.

8. The method of claim 7 wherein said temperature is
ambient temperature and the pressure is atmospheric

pressurc.
* *® x* * *
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