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ceptor drums, and amorphous silicon solar cells. It is also required in the fields of leading-edge 

technologies such as ceramics and diamond thin film as a pure carbon source, for advanced 

gas cooled nuclear reactors (AGR). Furthermore, ultra-high-purity methane may be used as a 

calibration gas. Growing demand and an expanding market are expected in the future. 

 

The commercial standard for ultra-high-purity methane is a purity of 99.9995%. 

 

There is therefore a need for methods for the purification of alkanes and particularly methane, 

which affords the aforementioned high-purity and ultra-high-purity grades, which is simple and 

cost-efficient and which desirably allows for purity grades above the aforementioned commer-

cial standard of 99.9995%. 

 

It is thus an object of the disclosure to provide such a method for the purification of alkanes. 

Particularly, a method for the purification of methane is to be provided. Purification in the sense 

of the present disclosure particularly refers to the removal of higher alkane compounds from an 

alkane to be purified. 

 

In one aspect, the present disclosure refers to a method for the purification of methane, wherein 

an impure methane is contacted with an active compound comprising a heterolytically 

cleavable bond between two atoms, each selected from the group consisting of nitrogen, 

phosphorus, sulphur and oxygen, wherein the active compound corresponds to formula (I) 

 

ALK–SO2–O–O–X (I) 

 

or formula (II) 

ALK–SO2–O–O–SO2–X (II) 

 

wherein ALK is a branched or unbranched alkyl group, especially a methyl, ethyl, propyl, 

butyl, isopropyl, isobutyl group, or a higher alkyl group, an X = hydrogen, zinc, aluminium, 

an alkali or alkaline earth metal, and wherein the impure methane is methane comprising 

higher alkane impurities. 

 

In another aspect, the present disclosure refers to a use of an active compound as defined 

above in the purification of methane.  

In a first embodiment, the object of the invention is solved by a method for the purification of 

alkanes, especially methane, wherein an impure alkane, especially methane, is contacted with 
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an active compound comprising a heterolytically cleavable bond between two atoms, each se-

lected from the group consisting of nitrogen, phosphorus, sulphur and oxygen. 

 

In a preferred embodiment, the impure alkane, especially methane is contacted with the active 

compound in the presence of sulfur trioxide. 

 

The term impure alkane within the sense of the present invention refers to a mixture of an al-

kane with impurities, wherein the desired alkane accounts for less than 99.99 wt% or less than 

99.99 vol% of the respective mixture. Particularly, alkanes with a higher carbon number than the 

desired alkane are considered impurities according to the present invention. The desired alkane 

may account for less than 99 wt% or 99 vol% of the respective mixture, for less than 95 wt% or 

95 vol% of the respective mixture or even for less than 90 wt% or 90 vol% of the respective mix-

ture. The desired alkane preferably accounts for at least 50 wt% or 50 vol%, especially at least 

60 wt% or 60 vol%, preferably at least 70 wt% or 70 vol%, preferred at least 80 wt% or 80 vol% 

and particularly at least 85 wt% or 85 vol% of the respective mixture. 

 

The impure alkane preferably has a low nitrogen content. Impurities in the sense of the present 

invention may, in addition to higher alkanes, comprise further compounds, which are removed
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New Claims  

 

1. Method for the purification of methane, wherein an impure methane is contacted with an 

active compound comprising a heterolytically cleavable bond between two atoms, each 

selected from the group consisting of nitrogen, phosphorus, sulphur and oxygen, wherein 

the active compound corresponds to formula (I) 

 

ALK–SO2–O–O–X (I) 

 

or formula (II) 

ALK–SO2–O–O–SO2–X (II) 

 

wherein ALK is a branched or unbranched alkyl group, especially a methyl, ethyl, propyl, 

butyl, isopropyl, isobutyl group, or a higher alkyl group, an X = hydrogen, zinc, aluminium, 

an alkali or alkaline earth metal, and wherein the impure methane is methane comprising 

higher alkane impurities. 

 

2. Method according to claim 1, wherein the impure methane, is contacted with the active 

compound in the presence of sulfur trioxide. 

 

3. Method according to claim 1 or 2, wherein the impure methane is in a gaseous state. 

 

 

4. Method according to one or more of claims 1 to 3, wherein the method is performed at a 

pressure of from 1 to 200 bar, especially from 50 to 120 bar. 

 

5. Method according to one or more of claims 1 to 4, wherein the method is performed at a 

temperature of from 0 °C to 100 °C, especially of from 20 °C to 60 °C. 

 

6. Method according to one or more of claims 1 to 5, wherein the purified methane obtained 

after contacting the impure methane, with the active compound is again contacted with an 

active compound, optionally in the presence of sulfur trioxide. 

 

7. Method according to one or more of claims 1 to 6, wherein the method is performed in a 

batch reactor within a reaction time of from 5 minutes to 3 days or in a continuous reactor. 

 

8. Method according to one or more of claims 1 to 7, comprising the following steps: 

i) providing the active compound; 
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ii) reacting the active compound with an impure methane, in a high-pressure autoclave 

or a laboratory reactor; 

iii) setting a pressure of from 1 to 200 bar; 

iv) optionally adding sulfur trioxide to the reactor; 

v) controlling the temperature of the reaction mixture at 0 ° to 100 °C; 

vi) optionally repeating steps i) to v) with the obtained purified methane. 

 

9. Method according to one or more of claims 1 to 8, characterized by its use for the purifica-

tion of methane. 

 

10. Use of an active compound as defined in claim 1 in the purification of methane.  
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