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CONSUMER

(67)  The invention relates to a method (200) of sup-
plying ethyne of a desired purity to a consumer (150),
comprising withdrawing (210) ethyne from a container
(112, 114) in which ethyne is solved in a solvent under
pressure, determining (220) a concentration of the sol-

vent within the withdrawn ethyne (10) and transporting
(240) the withdrawn ethyne (10) to the consumer (150)
in dependence (230) of the determined concentration,
as well as an apparatus (100) for performing such a meth-
od (200).
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Description

[0001] The present invention relates to a method and
an apparatus for supplying ethyne of a desired purity to
a consumer.

Background of the invention

[0002] High-quality (or purity) ethyne (also referred to
as acetylene in the applied sciences) supply is required
by some heat treatment processes, like Low Pressure
Carburizing (LPC) and Diamond-Like Carbon coating
(DLC), in the industry which requires a high standard of
surface performance, especially for automobile industry.
Typical purities are 99.5% for LPC, and 99.7% or 99.9%
for DLC.

[0003] Typically, ethyne is offered in a dissolved state
to customers. In most regions of the world, acetone is
widely used as the solventdue to its properties. However,
acetone is quite volatile, so solvent withdrawing is inev-
itable in the applications, and solvent concentration dif-
fers depending on the solventtype, temperature, gas flow
rate and cylinder pressure, etc. The solvent (acetone va-
por CH;COCH,3) sent to LPC furnaces can lead to neg-
ative impacts, including contaminating the pipeline,
valves, mass flow controllers, gas injection nozzles, pro-
ducing variances to the process control (by adding extra
oxygen), creating soot and/or tar, and lowering the effi-
ciency of the vacuum system, gauges and pump, and
decreasing yield and product quality, etc.

[0004] Solvent withdrawing is well known by gas sup-
pliers and users, and some measures are taken to alle-
viate the impact to the process, including, for example,
limiting acetylene withdrawal rate to a maximum value,
e.g. 500 I’h per cylinder (or other container), defining a
minimum residual cylinder pressure or weight in use
(switch-over pressure), typically in the range from 3 bar
to 8 bar, or installing filters made of porous material. All
of the mentioned measures for purity control are based
on empirical observations and are therefore either prone
to failure in application or cause excessive costs (e.g. by
defining a higher residual pressure and therefore wasting
more ethyne than necessary).

[0005] Putting aside the real performance of the above-
mentioned actions, it is difficult to measure or analyze
the acetone concentration in the acetylene gas.

[0006] Existing solutions for determining a composition
of a gas mixture include gas chromatography, which is
a highly precise, but difficult to use, expensive and fragile
technique. It is therefore not easily integrated into a pro-
duction setup in the heat treatment industry.

[0007] Therefore, a robust and easy to implement so-
lution for determining the solvent concentration within the
withdrawn ethyne is desired in order to directly control
the ethyne purity.
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Disclosure of the invention

[0008] According to the invention a method of supply-
ing ethyne (also known as acetylene) of a desired purity
to a consumer as well as an apparatus for performing
such a method with the features of the independent
claims are proposed. Advantageous embodiments are
subject-matter of the dependent claims and the descrip-
tion herein below.

[0009] The invention relies on determining a concen-
tration of a solvent, particularly acetone, within a stream
of ethyne withdrawn from a container and transporting
the withdrawn ethyne depending on the determined con-
centration. It is therefore possible, to only transport
ethyne if the purity requirement is fulfilled, thereby en-
suring quality and safety of downstream process prod-
ucts and equipment, respectively. In some embodiments,
the purity of the withdrawn ethyne may also be improved,
if the determined concentration does not fulfill the purity
requirement.

[0010] According to the invention, a method of supply-
ing ethyne of a desired purity to a consumer, comprises
withdrawing ethyne from a container in which ethyne is
solved in a solvent under pressure, determining a con-
centration of the solvent within the withdrawn ethyne and
transporting the withdrawn ethyne to the consumer in
dependence of the determined concentration. In some
embodiments, the solvent may comprise acetone and/or
dimethylformamide or other organic compounds. As
mentioned above, this enables stable quality of down-
stream process products and improves safety and main-
tenance effort for downstream equipment

[0011] Advantageously, determining the concentration
of the solvent comprises determining a density of the
withdrawn ethyne and/or reacting a part of the withdrawn
ethyne with oxygen and determining the amount of oxy-
gen consumed in the reaction. Both of these determina-
tion methods are robust, accurate and easy to implement
within existing or new facilities and do not require expen-
sive or overly complex equipment

[0012] Preferably, the withdrawn ethyne is transported
to the consumer, when the determined concentration of
the solvent is below a threshold concentration. Thereby,
a minimum purity of ethyne can be set and guaranteed.
[0013] Preferably, a measure is taken, when the de-
termined concentration of the solvent exceeds a thresh-
old concentration. This enables control of the purity of
ethyne supplied to downstream consumers, especially
in situations when this purity is lower than the desired
purity or approaching a minimum purity.

[0014] The measure, in such a case, advantageously
comprises one or more of issuing a warning signal, stop-
ping withdrawal of ethyne from the container and starting
withdrawal of ethyne from a second container. In some
embodiments, the measure may also comprise purifying
the withdrawn ethyne by separating the solvent at least
partially from the ethyne. This enables a variety of counter
measures to ensure the purity of ethyne delivered to the
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consumer meets quality requirements.

[0015] Inembodiments in which the measure compris-
es purifying the ethyne, the method comprises removing
the at least one solvent at least partially from the with-
drawn ethyne affording purified ethyne by controlled con-
densation of the at least one solvent, and providing the
purified ethyne to the consumer.

[0016] Preferably, removing the at least one solvent is
at least partially effected by cryotrapping, particularly at
a pressure of more than 100 or 150 kPa (high pressure)
and/or by adsorbing the at least one solvent, particularly
ata pressure of below 150 or 100 kPa (so-called medium
or middle pressure, also referred to as low pressure here-
in). This provides a very effective and highly controllable
possibility for ethyne purification. It is to be noted, how-
ever, that cryotrapping may also be performed at the low-
er pressure (i.e. in a middle or medium pressure pipe)
which provides benefits regarding operating security as
ethyne under high pressure conditions tends to be ther-
modynamically unstable.

[0017] The relative content of ethyne in the purified
ethyne advantageously exceeds 99.0%, 99.5%, 99.8%,
99.9% or 99.99%. In such qualities, remaining impurities
have no or at least only acceptable adversary effects on
downstream processes and/or equipment The threshold
concentration is preferably below 10%, 5%, 3%, 1%,
0.5%, 0.1%, 0,01% or 0.001% by volume. This provides
a large range of relevant purities and, therefore, flexible
possibilities of process control or regulation. In advanta-
geous embodiments, the threshold (or thresholds) may
be chosen by a user of the invention.

[0018] An apparatus for supplying ethyne of a desired
purity to a consumer, according to the invention, com-
prises means for connecting at least one container con-
figured to store ethyne solved in a solvent to the appa-
ratus, a concentration determining device, configured to
determine a concentration of the solvent within a stream
of ethyne, and means for transporting ethyne to the con-
sumer with or without an intermedium buffer vessel, de-
pending on a concentration value determined by the con-
centration determining device. The apparatus may com-
prise (further) means for performing a method as de-
scribed herein. Such an apparatus profits from the ad-
vantages mentioned in connection with the method ac-
cording to the invention, above.

[0019] Particularly, the apparatus may comprise at
least one trap for trapping at least one solvent from a
mixture containing ethyne and the at least one solvent,
and means for transporting ethyne from the one or more
connector(s) through the trap to the consumer, so as to
purify the withdrawn ethyne, if necessary.

[0020] Such a trap may comprise a cryotrap, config-
ured to condense the at least one solvent and to not con-
dense ethyne. This is based on different condensation
temperatures at a given pressure, wherein ethyne typi-
cally exhibits a lower condensation temperature as com-
pared to the relevant solvent(s), particularly acetone or
dimethylformamide.

10

15

20

25

30

35

40

45

50

55

[0021] Alternatively or additionally, the trap may com-
prise at least one adsorber with an adsorbent selectively
adsorbing the at least one solvent over ethyne. Such ad-
sorbents typically comprise highly porous materials such
as active carbon or porous ceramics. Depending on the
size of the pores in such an adsorbent, condensation
temperatures may be strongly increased locally, due to
surface effects. Therefore, an adsorber may have a sim-
ilar effect on residual solvent concentration as the above
mentioned cryotrap. In some embodiments, a combina-
tion of cryotrapping and adsorbing of the at least one
solvent may be implemented, e.g. by cooling the adsorb-
er to cryogenic temperatures or by arranging a cryotrap
upstream of the adsorber. This latter arrangement may
provide the advantage, that rough purification of ethyne
may be effected in the cryotrap, whereas fine purification
may be effected in the adsorber due to a much higher
contact surface between the ethyne and the adsorbent
in comparison to the contact surface between a wall of
the cryotrap and the ethyne.

[0022] Further advantages and embodiments of the in-
vention will be discussed in connection with the append-
ed drawings and the description thereof.

[0023] It is to be understood that the features men-
tioned and discussed herein are not only useable in the
combinations explicitly mentioned, but can also be used
in different combinations thereof or alone, without depart-
ing from the scope of the present invention.

[0024] The invention is described herein below with
reference to an exemplary embodiment that is illustrated
schematically in the drawings.

Description of the drawings
[0025]

Figure 1 shows an advantageous embodiment of an
apparatus according to the invention in a schematic
block diagram.

Figure 1A shows another advantageous embodi-
ment of an apparatus according to the invention,
comprising a solvent trap.

Figure 2 shows an advantageous embodiment of a
method according to the invention in a simplified flow
diagram.

Figure 3 schematically shows an advantageous em-
bodiment of an apparatus with an exemplary embod-
iment of a concentration determining device, usable
in connection with the invention.

Figure 4 schematically shows an advantageous em-
bodiment of an apparatus with another exemplary
embodiment of a concentration determining device,
usable in connection with the invention.
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Detailed Description

[0026] In Figure 1, an advantageous embodiment of
an apparatus according to the invention is depicted in a
schematic block diagram and collectively referred to as
100. An advantageous embodiment of a method accord-
ing to the invention is schematically shown in Figure 2
and collectively referred to as 200. Generally, references
to components of an apparatus in the following refer to
the apparatus 100 as shown in Figure 1, whereas refer-
ences to steps of a method generally refer to the method
200 as illustrated in Figure 2.

[0027] The apparatus 100 comprises a gas supply unit
110, aconcentration determining device 130, atreatment
unit 150 and a computing unit 140. The gas supply unit
may, for example, comprise a first container 112, a sec-
ond container 114 and a selection means 116, which may
be e.g. a three-way-valve. The first 112 and second 114
containers may each comprise one or more storage tanks
and are configured to store ethyne (aka acetylene) in a
dissolved state, i.e. mixed with a solvent, for example
acetone and/or dimethylformamide.

[0028] The selection means 116 is configured to se-
lectively withdraw a gas 10 from at least one of the first
112 and second 114 containers. In some embodiments,
it may also be configured to withdraw the gas 10 from
both first and second containers 112, 114, simultaneous-
ly. The selection means 116 is controlled by the comput-
ing unit 140, particularly electronically.

[0029] The concentration determining device 130 is
configured to determine a concentration of the solvent,
present in the containers 112, 114 within the withdrawn
gas 10 and is arranged between the gas supply unit 110
and the treatment unit 150. In use, the concentration de-
termining unit 130 delivers a signal containing informa-
tion about the concentration of the solvent to the com-
puting unit 140. Specific embodiments of such a concen-
tration determining device 130 are described herein be-
low in connection with Figures 3 and 4.

[0030] The computing unit 140 may be provided, by
way of example, as a microcomputer, a computing cent-
er, a server or a control unit, configured to control a com-
plete operation of the apparatus 100.

[0031] The treatmentunit 150 may comprise a furnace
configured to controlled heating of an article, a substrate
or other objects to be treated, for example, a furnace
configured to perform a (low pressure) carburization
(LPC) process of a steel article, a furnace for diamond-
like carbon coating (DLC) or similar processes requiring
ethyne of high purity. The treatment unit 150 may also
be controlled by the computing unit 140.

[0032] During use of the apparatus 100, the method
200 may be applied. in afirst step 210 of the method 200,
gas 10 is withdrawn from one of the first 112 and second
114 containers, for example from the first container 112.
Step 210 may, therefore, comprise controlling the select-
ing means 116 to selectively connect the first container
112 to piping leading the withdrawn gas 10 to the treat-
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ment unit 150, passing the concentration determining de-
vice 130. Optionally, selecting means 116 may also be
configured for controlling a downstream pressure of the
gas 10. In such a case, step 210 may also comprise con-
trolling selection means 116 to set or regulate a target
pressure in the withdrawn gas 10.

[0033] In aconcentration determining step 220, a con-
centration of a solvent, for example acetone or dimeth-
ylformamide, within the withdrawn gas 10 is determined.
Details regarding the method of determining the concen-
tration will be discussed below in connection with the
specific embodiments of concentration determining de-
vices 130.

[0034] In a decision step 230, the determined solvent
concentration is compared to a threshold value, which
optionally may be selected by a user or may be preset.
If the solvent concentration is below the threshold value,
the method 200 continues with a supply step 240, in
which the withdrawn gas 10 is transported to the treat-
ment unit 150 and used for the treatment process per-
formed there. The method 200 may then return to step
210 and continue withdrawing gas 10 from the first con-
tainer 112.

[0035] If, however, in step 230, the threshold value is
reached or exceeded, the method 200 continues with an
action step 250, in which a measure is taken in order to
return the solvent concentration to below the threshold
value. Such a measure may comprise one or more of
issuing a warning signal, e.g. to a user of the apparatus
100 or the computing unit 140, stopping withdrawal of
ethyne from the first container 112 and starting withdraw-
al of ethyne from the second container 114. Particularly,
a control signal may be sent to the selecting means 116,
such that the first container 112 is disconnected from the
supply line to the treatment unit 150 and the second con-
tainer 114 is connected to the supply line in its stead.
The method 200 may then continue with step 210, now
withdrawing the gas 10 from the second container 114
instead of the first container 112. This enables seamless
operation of the treatment unit 150 while warranting the
required or desired purity of the supplied gas 10.
[0036] The discussed issuance of a warning signal to
a user of the apparatus enables the user to replace the
first container 112 with a fresh first container 112, so that
in a later step 250, the selecting means 116 may switch
the gas supply unit 110 back to the first container 112
without adversely affecting the purity of gas 10.

[0037] In Figure 1A, an advantageous variation of the
apparatus 100, as described with reference to Figure 1,
is schematically shown and collectively referred to with
100A. The apparatus 100A additionally comprises a sol-
vent trapping device 135. The solvent trapping device
135 in the shown embodiment is connected to the piping
upstream of it via a three-way-valve, controlled by the
computing unit 140 according to the solvent concentra-
tion determined.

[0038] The apparatus 100A (as also 100) may com-
prise a pressure reducing valve to set a gas pressure to
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apressure level required by treatmentunit 150. The pres-
sure reducing valve may be regulated or controlled pneu-
matically through a pressure control device. In alternative
embodiments, the pressure control may also be effected
by electronic, hydraulic, magnetic or any other suitable
means.

[0039] Downstream of the pressure reducing valve a
decomposition barrier may be arranged. A decomposi-
tion barrier, also known as flashback arrestor, is typically
configured to stop a decomposition front running from
downstream it into an upstream direction in order to pre-
vent a dangerous chain reaction, in which gas supply unit
110 might otherwise be critically damaged or destroyed.
Such a decomposition front may arise from too high tem-
peratures in downstream components, particularly in
treatment unit 150. During such a decomposition event,
ethyne exothermally reacts to the elements carbon and
hydrogen, thereby causing a rise in pressure due to ther-
mal expansion. The decomposition barrier prevents the
decomposition front from expanding upstream by divert-
ing flow and decelerating the reaction. An automatically
closing valve at the entrance of the decomposition barrier
may be provided to physically disconnect the barrier from
upstream components of apparatus 100/100A.

[0040] Regarding the position, in which the solvent
trapping device 135 may be suitably installed, there po-
sitions in a high pressure region of apparatus 100A, i.e.
upstream of the mentioned pressure reducing valve, and
positions in a low pressure region of apparatus 100A, i.e.
downstream of the pressure reducing valve and prefer-
ably also downstream of the decomposition barrier. Typ-
ically, the high pressure region is operated at a pressure
in the range of more than 100 or 150 kPa up to 2.5 MPa,
while the low (or medium resp. middle) pressure region
may be operated at a pressure in the range of 20 kPa to
below 150 or 100 kPa. Particularly, the separation limit
between the two pressure regions (100 kPa or 150 kPa)
may depend on local legislation and/or standards.
[0041] An arrangement of the solvent trapping device
135 in the high pressure region is preferred for embodi-
ments in which the solvent trapping is effected by lower-
ing the temperature of gas 10 to a temperature level at
which the saturation pressure of the solventis at or below
apressure level that corresponds to an acceptable partial
pressure level of the solvent within the ethyne stream
provided to the treatment unit 150. Therefore, a cryotrap
may beinstalled in the high pressure region. The cryotrap
may particularly comprise a vessel through which the gas
10 is conducted and which comprises a heat exchanger,
wherein the medium to which heat is transferred may
comprise liquid nitrogen, liquid argon or any other suita-
ble medium capable of being operated at cryogenic tem-
peratures, particularly at temperature levels below -20
°C. Therefore, in use, the solvent, if contained within the
gas 10 withdrawn from gas supply unit 110, will at least
partially condense atthe wall of the vessel of the cryotrap,
such that a remaining partial pressure of the solvent is
below a tolerable value. A regeneration of the cryotrap
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may simply be effected by emptying the vessel, e.g. in
predefined time intervalls or when the vessel is filled to
a certain degree or level, as may be determined by a
sensor within the cryotrap.

[0042] In embodiments in which the solvent trapping
is effected by adsorbing solvent molecules on an adsorb-
er, the preferred position is in the low pressure region of
apparatus 100A in order to prevent ethyne adsorption to
the adsorber. In other words, the lower pressure increas-
es adsorption selectivity towards the solvent. Such an
adsorber may, for example, be configured for tempera-
ture swing adsorption (TSA), pressure swing adsorption
(PSA) or vacuum pressure swing adsorption (VPSA). Ad-
vantageously, two adsorbers may be provided in parallel
and operated alternately, such that during an adsorption
phase, in which a first adsorber is provided with the gas
10 withdrawn from gas supply unit 110, a second adsorb-
erisregenerated, i.e. adsorbed solvent is withdrawn from
the second adsorber, e.g. by lowering the pressure
(PSA/VPSA) or increasing the temperature (TSA) and
optionally flushing with a purge gas (e.g. gas 10 or a
partial stream of purified gas 10). This operation scheme
may be reversed periodically, such that each of the first
and second adsorbers is regenerated and used for puri-
fication alternatingly.

The solvent removed from the trapping device 135 (cry-
otrap and/or adsorber) may be collected in a solvent
stream 14.

[0043] In cases, in which an apparatus 100A compris-
ing a solvent trapping device 135 is used, step 250, de-
scribed above in connection with Figure 2, may comprise
controlling the three-way-valve 118 to open the path to-
wards the solvent trapping device 135 and closing the
direct path towards the treatment unit 150. In some em-
bodiments, the concentration determining device 130
may also be arranged downstream the solvent trapping
device 135, thereby enabling a determination after which
time, a regeneration of the solvent trapping device 135
may be necessary or a determination, when a changeo-
ver between the first 112 and second 114 containers of
the gas supply unit 110 is necessary. This may be the
case, when the solvent concentration in the withdrawn
raw ethyne 10 upstream the solvent trapping device 135
increases to such high amounts that the purification ca-
pacity of the solventtrapping device is insufficient to lower
this concentration to a concentration below the accept-
able threshold.

[0044] InFigure 3 an advantageous embodiment of an
apparatus 100 with an exemplary embodiment of a con-
centration determining device 130, usable in connection
with the invention is schematically shown.

[0045] The depicted apparatus 100 corresponds, inits
essential parts, to the apparatus 100 as described in con-
nection with Figure 1, above. Attention is drawn to the
specific design of the concentration determining device
130, which in this example comprises a combustion
chamber 132, configured to react a partial stream 13 of
the withdrawn gas 10 with oxygen 136 to an exhaust gas
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product 15. The combustion chamber 132 may be
equipped with suitable catalyst materials in order to en-
able or accelerate the reaction of the gas of partial stream
13 withthe oxygen 136. The device 130 further comprises
a sensor 134 for determining an oxygen concentration
within the exhaust gas product 15. This sensor 134 may,
for example, be provided in the form of a lambda sensor,
particularly a broadband lambda sensor, such that a sig-
nal provided by the sensor contains information about
the concentration of oxygen within the exhaust gas prod-
uct Combined with an information about the amounts of
oxygen 136 and gas in partial stream 13, this enables
determining a composition of the partial stream 13. This
determination is based on different oxygen consumption
during combustion by ethyne (2.5 molecules of oxygen
per molecule of ethyne) and solvent (4 molecules of ox-
ygen per molecule of acetone, or 4.25 molecules of ox-
ygen per molecule of dimethylforamide), respectively. By
determining the oxygen content in the exhaust gas prod-
uct 15 while controlling the feed streams 136, 13, the
amount of oxygen consumed by the reaction in the com-
bustion chamber 132 can be easily calculated and the
composition of the two-compound stream 13 can be de-
duced from this information. The temperature of the sen-
sor 134 may be controlled to be in a range in which the
sensor 134 exhibits a high sensitivity towards oxygen
concentration, e.g. by a sensor heater. This is an impor-
tant influence parameter regarding the overall perform-
ance of the invention in this embodiment.

[0046] In step 220, therefore, when using a concentra-
tion determining device 130 as shown in Figure 3, a par-
tial stream 13 of the withdrawn gas 10 is directed to the
combustion chamber 132. This partial stream 13 can
amountto, for example, less than 10%, 5%, 1%, 0.1% or
0.01% of the withdrawn gas 10. The amount of the partial
stream 13 may be controlled with a mass flow controller,
for example. At the same time, an oxygen gas stream
136 is provided to the combustion chamber 132, again
under controlled conditions, such that a ratio between
the amount of partial stream 13 and oxygen gas 136 in
combustion chamber 132is known. The mixture resulting
in combustion chamber 132 may then be ignited in order
to react the gas of partial stream 13 completely with the
oxygen of stream 136. Therefore, it is advantageous to
control stream 136 regarding quantity such that an over
stoichiometric amount of oxygen is present within the
combustion chamber at any time, to ensure complete
oxidation reaction. The produced exhaust gas 15 is then
analyzed with the sensor 134, e.g. a conventional lambda
sensor or another type of electrochemical oxygen probe,
such that a signal of the sensor includes information
about the oxygen content within the exhaustgas 15. Such
a signal from an electrochemical sensor (i.e. a concen-
tration element) may be analyzed using the Nernst equa-
tion or a mathematical model derived from it

[0047] In asimilarembodiment, the sensor signal may
be used to control the amount of oxygen 136 provided
to the combustion chamber 132, e.g. by a mass flow con-
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troller. Preferably, the amount of oxygen in such a case
is controlled in such a manner, that the signal of sensor
134 remains constant, while the amount of partial stream
13 is also kept at a constant flow. Then, the amount of
oxygen 136 provided to the combustion chamber 132
can be used for determining the ratio of ethyne to solvent
in partial stream 13.

[0048] InFigure 4 an advantageous embodiment of an
apparatus 100 with another exemplary embodiment of a
concentration determining device 130, usable in connec-
tion with the invention is schematically illustrated. In this
case, the working principle of concentration determining
device 130 is based on a measurement of a mass density
of the withdrawn gas 10, e.g. by measuring buoyancy
acting upon a probe body 135 within the gas 10. This
relies on the different densities of ethyne (~1.1 kg/m3 at
standard temperature and pressure) and the solvent va-
por (~2.6 kg/m3 for acetone, ~3 kg/m3 for dimethylfo-
ramide), respectively. The relative densities, therefore,
correspond to about 0.9 for ethyne, about 2 for acetone
and roughly 2.5 for dimethylformamide, as compared to
air. Therefore, the higher the measured density of the
withdrawn gas 10 (i.e. the higher the buoyancy), the high-
er the solvent concentration. A calibration of gas densi-
ties for different solvent contents is sufficient to calculate
the solvent concentration. Therefore, in such a case, step
220 comprises determining the density of the gas stream
10, e.g. by measuring the buoyancy of a probe body 135
within the gas 10 and calculating the solvent concentra-
tion from the density determined.

[0049] As already mentioned, not all the features dis-
cussed herein need to be strictly realized in the described
combination. It may, for example, be advantageous to
perform some of the steps of method 200 in a different,
e.g. reversed, order or to combine several steps or to
perform some of the steps simultaneously or in parallel
to one another. As an example, determining the concen-
tration of the solvent within gas 10 (step 220) may be
performed simultaneously with providing the gas 10 to
the treatment unit 150 (step 240). In such a case, the
threshold value is preferably selected such that even af-
ter exceeding the threshold concentration, the minimum
purity requirements for ethyne, as acceptable for the
treatment in step 240, are still met This means that a
switch over (step 250) to the second container 114 is still
timely enough, even after exceeding the threshold in step
230, if performed directly after the threshold value was
exceeded. A similar argumentation may hold for different
sets of method steps. Even the stepwise arrangement of
method 200 altogether may be altered in favor of a con-
tinuous performance, so that the existence of distinct
steps may be avoided altogether, in some embodiments.
Therefore, the stepwise performance of method 200 is
to be understood solely for illustration purposes and in
no way limiting the scope of the present invention.
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Claims

Method (200) of supplying ethyne of a desired purity
to a consumer (150), comprising

withdrawing (210) ethyne froma container (112,114)
in which ethyneis solvedin asolventunder pressure,
determining (220) a concentration of the solvent
within the withdrawn ethyne (10) and

transporting (240) the withdrawn ethyne (10) to the
consumer (150) in dependence (230) of the deter-
mined concentration.

Method (200) according to claim 1, wherein deter-
mining (220) the concentration of the solvent com-
prises

determining a density of the withdrawn ethyne (10)
and/or

reacting a part (13) of the withdrawn ethyne (10) with
oxygen (136) and determining the amount of oxygen
consumed in the reaction.

Method (200) according to claim 1 or 2, wherein the
withdrawn ethyne (10) is transported (240) to the
consumer (150), when the determined concentration
of the solvent is below (230) a threshold concentra-
tion.

Method (200) according to any of the preceding
claims, wherein a measure is taken (250), when the
determined concentration of the solvent exceeds
(230) a threshold concentration.

Method (200) according to claim 4, wherein the
measure (250) comprises one or more of issuing a
warning signal, stopping withdrawal of ethyne from
the container (112) and starting withdrawal of ethyne
from a second container (114).

Method according to claim 4, wherein the measure
(250) comprises

removing the at least one solvent (14) at least par-
tially from the withdrawn ethyne (10) by controlled
condensation of the at least one solvent affording
purified ethyne, and

providing the purified ethyne to the consumer (150).

Method (200) according to claim 6, wherein remov-
ing (250) the atleast one solvent (14) is at least par-
tially effected by cryotrapping, preferably at a pres-
sure of more than 100 or 150 kPa and/or adsorbing
the at least one solvent (14), preferably at a pressure
of below 150 or 100 kPa.

Method (200) according to claim 6 or 7, wherein a
relative content of ethyne in the purified ethyne ex-
ceeds 99.0%, 99.5%, 99.8%, 99.9%, 99.99% or
99.999%.
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9.

10.

1.

12.

Method (200) according to any one of claims 3 to 8,
wherein the threshold concentration is below 10%,
5%, 3%, 1%, 0.5%, 0.1%, 0,01% or 0.001% by vol-
ume.

Method (200) according to any of the preceding
claims, wherein the solvent comprises acetone
and/or dimethylformamide.

Apparatus (100) for supplying ethyne of a desired
purity to a consumer (150), comprising

means (116) for connecting at least one container
(112, 114) configured to store ethyne solved in a
solvent to the apparatus (100),

a concentration determining device (130), config-
ured to determine a concentration of the solvent with-
in a stream of ethyne (10), and

means for transporting ethyne to the consumer
(150), depending on a concentration value deter-
mined by the concentration determining device
(130).

Apparatus (100) according to claim 11, comprising
means (130, 140, 135) configured to perform a meth-
od (200) according to any one of claims 1 through 10.
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