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boiling components such as sulfuric acid cannot be removed, thus necessitating further purifica-

tion steps. 

 

The fractionating crystallization of methanesulfonic acid and also of ethanesulfonic acid is 

known in principle from R. A. Craig et al., J. Am. Chem. Soc., 1950, Vol. 72, pages 163 to 164 5 

or A. Berthoud, Helv. Chim. Acta, 1929, Vol. 12, page 859, but no indication is given as to how 

the processes described therein could be implemented in production and purification processes 

on a large industrial scale. 

 

I. Sandemann, J. Chem. Soc., 1953, page 1135 describes that methanesulfonic acid and sulfur 10 

trioxide form a crystallizable complex of a mixed anhydride of methanesulfonic acid and sulfuric 

acid. According to Sandemann the separated solid comprises three molecules methanesulfonic 

acid and one molecule sulfur trioxide. The methanesulfonic acid is formed from the complex by 

adding water. 

 15 

The formation of methanesulfonic anhydride by reaction of methanesulfonic acid with sulfur tri-

oxide is described by E.A. Robinson and V. Silberberg in Can. J. Chem., Vol. 44, 1966, 

page 1438. Depending on the concentration ratio polymers of the formula (CH3)2Sn+1O3n+5 are 

formed. The reaction products have been analyzed by NMR spectroscopy and Raman spec-

troscopy. All of the reactions are equilibrium reactions. 20 

 

However, all of these documents show processes for producing and/or purifying alkanesulfonic 

acid. Producing pure alkanesulfonic acid by a known process needs large amounts of energy. 

 

It has been an object of the embodiments herein to provide a process for purifying alkanesul-25 

fonic anhydride and further a process for producing alkanesulfonic acid which is less energy 

intensive than prior art processes and which can be implemented on a large industrial scale.  

 

In an aspect, there is provided a process for purifying alkanesulfonic anhydride which comprises 

the following steps of: 30 
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*&%3!1)1/9)7/&1$,*)into a melt crystallization to form crystals of the alkanesulfonic anhydride 

*3*0$'%$% in mother liquor,)

 35 

 7" 0$,#/,-&'( a solid-liquid separation to remove the crystals from the mother liquor,)

 

(c) optionally washing the crystals to remove mother liquor adhering to the crystals. 
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Surprisingly it has been found that it is possible to remove impurities like sulfuric acid, high boil-10 

ers and low boilers by a melt crystallization with much lower energy consumption than by distil-

lation processes.
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Another advantage is that, in contrast to hitherto employed processes of distillative purification, the 

process according to the disclosure allows to achieve high purities in simple fashion. 

 

In context of the present disclosure the term alkanesulfonic anhydride is used for the reaction 

product which is formed together with sulfuric acid by reaction of alkanesulfonic acid and sulfur 5 

trioxide and which solidifies during cooling of the liquid reaction system. Depending on the reaction 

conditions besides pure alkanesulfonic anhydride also a complex of pure alkanesulfonic anhydride 

and sulfur trioxide can be formed. In this case the term �alkanesulfonic anhydride� also includes 

this complex. 

 10 

According to the present disclosure, a low boiler is a component in a mixture of chemical sub-

stances whose vapor pressure is higher than the vapor pressure of other components in the mix-

ture. The complement of a low boiler is a high boiler which is a component in a mixture of chemical 

substances whose vapor pressure is lower than the vapor pressure of other components in the 

mixture. The defined terms are used in the thermal separation technology. Low boilers are with-15 

drawn from a separation column at the top. High boilers are withdrawn from a separation column at 

the bottom. 

 

The stream comprising alkanesulfonic anhydride, alkanesulfonic acid, sulfuric acid, high boilers 

and residual low boilers for example originates from a process where an alkane, particularly me-20 

thane, and sulfur trioxide are brought into reaction forming alkanesulfonic anhydride, particularly 

methane sulfonic anhydride. From the reaction a crude alkanesulfonic anhydride is obtained. De-

pending on the reaction process the crude alkanesulfonic anhydride additionally may contain by-

products as impurities. As low boilers particularly alkanes, inert gases, sulfur dioxide and sulfur 

trioxide which have not reacted can be contained in the crude alkanesulfonic anhydride. 25 

 

In an embodiment of the disclosure, the stream comprising alkanesulfonic acid, sulfuric acid, high 

boilers, residual low boilers and the alkanesulfonic anhydride is produced by the reaction of al-

kanesulfonic acid with sulfur trioxide. The alkanesulfonic acid in this case for example originates 

from a conventional process for producing alkanesulfonic acids. Appropriate processes are de-30 

scribed in WO-A 00/31027, GB- A 1350328, EP-A 0 675 107, CN-A 1810780 or WO-A 

2015/071365 for example. In all processes crude alkanesulfonic acid is produced and depending 

on the production process employed the crude alkanesulfonic acid comprises different low boilers 

and high boilers as impurities. 

 35 

To remove the low boilers, it is preferred to carry out a distillation or stripping process step before 

feeding the stream comprising alkanesulfonic anhydride, alkanesulfonic acid, sulfuric acid, high 

boilers and residual low boilers into the melt crystallization. For the distillation, a crude product 

stream is fed into a distillation apparatus or stripping apparatus, the crude product stream compris-

ing alkanesulfonic anhydride, sulfuric acid, high boilers and low boilers. The crude product stream 40 

in these cases originates from any suitable process for producing alkanesulfonic anhydride.
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