
Stabilization of dicarbonate diesters with protonic acids The present
invention relates to the use of protonic acids as stabilizers of
diesters of dicarbonic acid, mixtures containing diesters of
dicarbonic acid and protonic acids, and also the use of these
mixtures for preserving foods, drinks and materials. 5Diesters of
dicarbonic acid are used, inter alia, for preserving foods, in
particular drinks, as components of antimicrobial reagents, for
deactivating enzymes in fermentation processes, or for the synthesis
of fine chemicals or polymers. Diesters of dicarbonic acid are used,
in addition, for example as catalysts for the oxidation of amines, or
for synthesis, for example in the introduction of protecting groups.
10It is known that the stability of diesters of dicarbonic acid can
be relatively low at room temperature, and in particular at elevated
temperature. In particular during purification, for example
purification by distillation, or during relatively long storage,
decomposition of diesters of dicarbonic acid can therefore occur.
This decomposition can impair the quality and purity of the diesters
of dicarbonic acid. In addition, the decomposition generally 15
proceeds the more rapidly the more impurities are present. High
purity and stabilization of diesters of dicarbonic acid are therefore
highly desirable. Methods for improving the thermal stability of
diesters of dicarbonic acid are already known from the prior art. For
instance, it is proposed, for example, to stabilize dialkyl
dicarbonates by adding metal sulphates (cf. IF-A 48-4016). A
disadvantage of this method, however, is 20that these metal sulphates
are sparingly to poorly miscible with the dialkyl dicarbonates. In
addition, it is known to stabilize dialkyl dicarbonates by adding
boron compounds (cf. IP-A 46-37810). However, a disadvantage in this
case is the toxicity of the corresponding boron compounds. Usage in
foods does not come into consideration for these additions. In
addition, carbonyl compounds and also heteroanalogous carbonyl
compounds have been 25 proposed as additives increasing the storage
stability of solutions of dialkyl dicarbonates in solvents inert to
dialkyl dicarbonates (cf. DE-A 3 231 397). However, solutions of
dialkyl dicarbonates in customary aprotic solvents scarcely come into
consideration as an addition to foods. In addition, stabilizing
effects may only be achieved using relatively high percentage amounts
of additions.  - 2 - Surprisingly, it has now been found that
diesters of dicarbonic acid can be stabilized by addition of various
protonic acids against thermal and/or chemical breakdown reactions
such as can occur, for example in storage or purification by
distillation.   The present invention therefore relates to the use of
at least one protonic acid for 5stabilization of diesters of
dicarbonic acid against chemical and/or thermal breakdown reactions.
The diesters of dicarbonic acid are preferably compounds of the
general formula (I)  where 10111 and R2independently of one another
are straight-chain or branched C1-C8-alkyl, 



cycloalkyl, C2-C8-alkenyl, C2-C8-alkynyl or benzyl, each of which is
optionally monosubstituted to polysubstituted, identically or
differently by halogen; nitro; cyano; C1-05-alkoxy; dialkylamino; or
are phenyl which is optionally monosubstituted to polysubstituted,
identically or differently by halogen; nitro; cyano; alkyl;
15haloalkyl; alkoxy; haloalkoxy; acyl; acyloxy; alkoxycarbonyl;
carboxyl, preferably RI and R2independently of one another are
straight-chain or branched CI-CB-alkyl or C2-C3-alkenyl or benzyl,
particularly preferably 20RI and R2independently of one another are
straight-chain or branched C1-05-alkyl or C3-alkenyl or benzyl, and
very particularly preferably RI and R2independently of one another
are methyl, ethyl, isopropyl, tert-butyl, tert- amyl, allyl or
benzyl. 25The stabilizers of the invention are protonic acids of
different acid strength.  - 3 - Preferred protonic acids which come
into consideration are, for example, the inorganic acids frequently
used in industry and derivatives thereof, and also organic carboxylic
acids and derivatives thereof   Particularly preferred inorganic
acids are hydrochloric acid, sulphuric acid, sulphurous acid,  5
nitric acid, nitrous acid, hypochlorous acid, chlorous acid, chloric
acid, perchloric acid and the like. The acids are customarily used as
aqueous solutions. Examples of derivatives of inorganic acids
(sulphuric acid and sulphurous acid) which may be mentioned are
particularly sulphonic acids, sulphinic acids and sulphamic acids.
Particularly preferred derivatives from the group of the sulphonic
acids are, for example,  10 alkylsulphonic acids, phenylsulphonic
acids, methylsulphonic acid, fluorosulphonic acid and strongly acidic
ion exchangers as are disclosed, for example, by US-A 6646017.
Particularly preferred derivatives from the group of sulphamic acids
are, for example, cyclohexanesulphamic acids. 



Examples of organic carboxylic acids which may be mentioned are:
saturated and 15 monounsaturated or polyunsaturated aliphatic
monocarboxylic acids, saturated and monounsaturated or
polyunsaturated aliphatic dicarboxylic and polycarboxylic acids.
Examples of derivatives of organic carboxylic acids which may be
mentioned are: substitution products thereof such as
hydroxycarboxylic acids, amino acids, aldehyde and keto acids,
derivatives thereof such as carboxylic esters, carboxamides,
carbonitriles and hydroxamic acids, and 20precursors thereof such as
carbonyl halides, carboxylic anhydrides and ketenes. Particularly
preferred organic carboxylic acids are formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, caproic acid, heptanoic
acid or longer-chain acids such as fatty acids. Likewise particular
preference is given to those of the group of polycarboxylic acids,
oxalic acid, malonic acid, succinic acid, maleic acid or glutaric
acid and also derivatives  25 thereof, for example monoesters
thereof, such as methyl or ethyl esters. Likewise particular
preference is given to those from the group of aliphatic
monocarboxylic, dicarboxylic and polycarboxylic acid derivatives
which additionally bear further OH groups on the carbon backbone and
derivatives thereof, such as, for example citric acid, tartaric acid,
malic acid, lactic acid or ascorbic acid. In this case the
polycarboxylic acids can be present as partial 30alkyl esters and in
addition the OH groups can be alkylated or likewise esterified. Also,
further organic radicals can be bound via the OH functionalities to
the carboxylic acids.  - 4 - If the abovementioned carboxylic acids
have an asymmetric carbon atom, not only the pure enantiomers but
also the enantiomeric or diastereomeric mixture may be used.   The
protonic acids can be used as pure substances or as aqueous or
alcoholic solutions. The compounds can equally be dissolved in
advance in diesters of dicarbonic acid or other 5 suitable solvents.
The protonic acids can also be immobilized on surfaces. In addition,
of course, use can be made of the particular reactive precursors of
the acids which in the presence of water hydrolyse, in situ, to give
the abovementioned protonic acids. Examples of these are for instance
acid chlorides or acid anhydrides. The said stabilizers are generally
used in an amount of 0.01 to 100 000 ppm, preferably in an 10 amount
of 0.1 to 10 000 ppm, particularly preferably in an amount of 0.1 to
3000 ppm, very particularly preferably in an amount of 0.1 to 2000
ppm, based on the diesters of dicarbonic acid or mixture thereof   As
a result of the use according to the invention, it is possible to
stabilize diesters of dicarbonic acid in general against thermal and
chemical breakdown reactions. Such 15 breakdown reactions occur, for
example, in storage. The diesters of dicarbonic acid stabilized
according to the invention are distinguished by improved storage
stability. For instance, the diesters of dicarbonic acid stabilized
in this manner can be stored for a plurality of months at room
temperature without decomposition of the diesters of dicarbonic acid
being observed. 20The present invention further relates to mixtures
containing one or more diesters of dicarbonic acid of the formula (I)
illustrated above and one or more of the above generally and
preferably described protonic acids generally in an amount of 0.01 to
100 000 ppm, preferably in an amount of 0.1 to 10 000 ppm,
particularly preferably in an amount of 0.1 to 3000 ppm, very
particularly preferably in an amount of 0.1 to 2000 ppm, based on the



- 5 - The inventive mixtures can be stored over a period of a
plurality of months without decomposition of the diesters of
dicarbonic acid present therein occurring.   The inventive mixtures
are outstandingly suitable for preserving foods and in particular
drinks against infection and/or decomposition by microorganisms, such
as, for example, 5bacteria, fungi or yeasts. The present invention
likewise relates to the use of the inventive mixtures for
preservation of foods and drinks. The diesters of dicarbonic acid
stabilized according to the invention are outstandingly suitable, for
example, as cold disinfectants for still or carbonated drinks such as
soft drinks,  10 vitamin drinks, fruit juice drinks, tea drinks,
alcoholic or dealcoholized wine drinks, fruit punches or some beers.
Customarily, for this the diesters of dicarbonic acid are added in
amounts between 10 and 250 ppm close in time to packaging the drinks.
Admixture to the drinks is performed using special metering pumps.
The diesters of dicarbonic acid act so as to control a series of
microorganisms such as fermentative yeasts, moulds or fermentative 15
bacteria. Examples which may be mentioned here are for instance
Saccharomyces cerevisiae, Mycoderma, Brettanomyces spp, Lactobacillus
brevis, Lactobacillus buchneri and many others. Thermal breakdown
reactions of diesters of dicarbonic acid also occur, furthermore, in
particular in the purification, e.g. in the extraction or
distillation of diesters of dicarbonic  20 acid as carried out, for
example, in the context of the production method for diesters of
dicarbonic acid. By means of the inventive use of protonic acids it
is possible to distil diesters of dicarbonic acid with relatively low
losses and in relatively high purity. The present invention therefore
further relates to a method for the purification by distillation of
diesters of dicarbonic acid, by admixing one or more diesters of
dicarbonic acid of the  25 above-specified formula (1) with one or
more of the above generally preferably and particularly preferably
mentioned protonic acids, generally in an amount of 0.01 to 100 000
ppm, preferably in an amount of 0.1 to 10 000 ppm, in each case based
on the diesters of dicarbonic acid or mixture thereof, and
subsequently distilling the mixture at a pressure of 5 to 100 mbar,
preferably 10-50 mbar, and a temperature between 30 and 120C, 30
preferably between 40 and 90C. Distillation columns customary in
industry come into consideration for the distillation. The yields of
diesters of dicarbon c acid in the distillation are customarily >
99%.  - 6 - The present invention further relates to the
stabilization of diesters of dicarbonic acid by setting an elevated,
compared with high-purity diesters of dicarbonic acid, proton
concentration to a pH of less than 6.5, preferably a pH of 6.0 to
minus 5.0, and particularly preferably of 5.5 to 0. This can be
achieved, for example, by the inventive addition of 5 protonic acids
in amounts from 0.01 to 100 000 ppm. The proton concentration is
measured in aqueous media customarily via the oxonium ions forming
therein. As a conventional characteristic, therefore the pH is
defined. The measurement of the pH can proceed, for example, after
suitable sample preparation, via titration with suitable bases. The
end point of the titration is indicated customarily via a 10 colour
change of an indicator dye. The pH can, however, also be measured,
for example, by an electrochemical method. Here, customarily, use is
made of pH electrodes, what are termed one-rod electrodes. 



In organic liquids, depending on moisture content, likewise a pH can
be measured, frequently very reproducibly, using pH electrodes.
Another possibility, in the case of organic 15 liquids, of measuring
the proton concentration comprises a sample preparation. For example,
in the case of diesters of dicarbonic acid, the proton concentration
can be determined after extraction with ultrapure water. The diesters
of dicarbonic acid are admixed as organic liquids with a sparing
amount of water, well mixed, and the phases separated. From the pH of
the aqueous phase, the amount of acid originally present in the
diester of dicarbonic acid 20can be calculated. The examples
hereinafter serve to illustrate the subject matter of the present
invention without, however, restricting it thereto.  - 7 - Examples
Example 1 Corresponding to the data in Tables 1-4, in each case
defined amounts of a defined high- purity diester of dicarbonic acid
and the respectively stated additions were weighed in a 510 ml
round-bottomed flask equipped with a magnetic stirrer. The exact
amounts of the additions used in each case are likewise given in the
tables. The round-bottomed flask was tightly closed by a septum. In
this septum was situated an orifice in which a Teflon tube was
attached, which was passed into a vertical silicone-oil- filled 50 ml
burette calibrated to 0.1 ml. On the scale of the burette, the amount
of the carbon 10 dioxide developing as a result of the decomposition
of the diester of dicarbonic acid could be read off The flask was
promptly lowered into a constant temperature oil bath (stirred at 500
rpm) as specified in Tables 1-4 for the respective experiment. The
depth of immersion of the flask was 2.0 cm. After the respectively
stated time, generally after 1, 2, 5, 10 and 15 minutes, the gas
volume 15 was read off The gas volume is an index of the degree of
decomposition of the diesters of dicarbonic acid to give CO2. It thus
inversely reflects the degree of stabilization by the additions
tested. In most cases the experiments were repeated in order to
ensure reproducibility. Meaningful reproducibility was present in
each case. 20The results may be taken from the appended tables.
High-purity diester of dicarbonic acid, in the observed time,
released little carbon dioxide, but even contact with small amounts
of silica gel, manganese dioxide or else only rough surfaces such as
scratched glass drastically accelerated decomposition. Small amounts
of the stabilizers were sufficient for effective reduction of the
decomposition. 25The fewer gaseous decomposition products diesters of
dicarbonic acid release under temperature stress, the more favourably
does distillation under vacuum proceed. 



001001001001001001001 without silica gel silica gel silica gel silica
gel silica gel silica gel 10 10 10 10 10 10  without without water
H2SO4 HCL 37.0% HNO3 65.0% perchloric acid 5 5 5 5  5
TTZSt19COIO'OSO'OSC'I VLISTZt617COSF9.1780 COICZOTCI8'9ZrotCO
01CICICO08VSVU VOCO9'0VOVZIIIFO 1 Temperature Dimethyl dicarbonate
Amount :] Addition Amount [mg]  Addition Amount in mg  o-, E g .- 



'Elotr, Nv-,,-. t2aa22 o0=o cl.E..E 0  -9-  001001001001001001001
silica gel silica gel silica gel silica gel silica gel silica gel
silica gel 10 10 10 10 10 10 10   ascorbic citric L(-)malic
D(-)-tartaric L(+)-tartaric acid N-cyclohexyl- acetic acid ! acid
acid acid acid 99% 99.5% p.a sulphamic acid + H2SO4 5 5 5 5 5 5 2.5 +
2.5    tfOWI90 - 905'1- VZVOSTWT    Temperature Velcorin Amount [g] 



Addition Amount [mg] Addition Amount in mg  0.- E 0 .0   -5 s- > CD 0
c-.1 00 0 0 'I-)',' v-, a.) 0 0 2 1 0 -  a) 0 0 v-, , 



(3.) iE 0  -10-- 001001001001001001001 without silica gel silica gel
silica gel silica gel silica gel silica gel 10 10 10  10 10 10
H2SO4 HCL HNO3 perehloric without without water 98.0% 37.0% 65.0%
acid 5 5 5  5 5  VIZSTr9VOI0'05005VI I'LISTV176TWOS1'9178'0
601St0.1618.9ZOKTO 01VIWIVO0'8ftVO VO50TO10ftWIVO 1 Temperature [C]
Dimethyl dicarbonate Amount[g] Addition Amount [mg] Addition of
stabilizer Amount [mg]  E 



z . 2 -50ill S,__1eltn" a.)a)a)a)CD cur.,-e--4-+ co,0t00 CI
,--,-,-......,-, 0    001001001001OUT001001 silica gel silica gel
silica gel silica gel silica gel silica gel silica gel 10 10 10 10 10
10 10 ascorbic citric acid L(-)-malic D(-)- L(+)- N-cyclohexyl-
acetic acid + acid acid tartaric tartaric sulphamic Ii2SO4 acid acid
acid 98% 99%. 99.5% p.a. 5 5 5 5 5 5 2.5 + 2.5 ,
199'6IVTL'17L'Z199.CE YE1.91WIVI7COLT6'EZ ST9660rE10S'ZVS 



10WI90Z'ZVO9181 IT)VOVO01I'0909.0 : Temperature [C] Dimethyl
dicarbonate Amount [g] Addition Amount [mg] Addition of stabilizer
Amount [mg] 07 E = C  n . -50In '15,--icqin-t,--t >,tua)0)Q>Q) 4)
co,000,C40 tt-...,--,.... ,--? ,--, 0  - 12- Table 1 (continuedl
Dimethyl dicarbonate, 1670 ppm addition 



Temperature [C] Dimethyl dicarbonate Amount ig] 100 3 100 3 100 3
Addition Amount Fingl silica gel 10 silica gel lo silica gel 10
Addition of stabilizer Amount [mg] benzenesulphonic acid 5
toluenesulphonic acid 5 methanesulphonic 



acid 5 Gas evolution Intl] Minute 1 Minute 2 Minute 5 Minute 10
Minute 15 0.5 1.4 2.5 3.8 6.0 0.7 1.6 2.6 4.1 5.3 0.6 1.1 2.0 2.4 3.2
- 13 - 00100100100100100i001 Manganese Manganese Manganese Manganese
Manganese Manganese Manganese dioxide dioxide dioxide dioxide dioxide
dioxide dioxide 10 10 10 10 10 10 10  without HC1 HNO3 citric acid
L(-)-malic acid L(+)-tartaric acid water 1 37.0% 65.0% 99.5% p.a. 5 5
5 5 5 5    17.9ZV9VI6'S8'ZWZ.6    Temperature [C] 



Dimethyl dicarbonate Amount [g] Addition Amount [mg]  Addition of
stabilizer Amount [mg]  = 0 ...., = "c5 C) co, C.. CI- - 0 4-4 N a)
.4--. a - I v-,  0 q--, ' . ' 



o - a.) .,-.? a v, - o 4S a  - 14 - Table 3 Dimethyl dicarbonate,
1670 ppm addition of stabilizer Temperature [C] Dimethyl dicarbonate
Amount [g] 100 3 100 3 100 3 Addition without surface of the flask
highly internally scratched surfaceoftheflaskhighly 



internally scratched Addition of stabilizer Amount [mg] without
without L(+)-tartaric acid 5 Gas evolution [ml] Minute 1 Minute 2
Minute 5 Minute 10 Minute 15 0.1 0.2 0.5 1.3 2.7 0.7 1.3 2.2 3.8 5.7
0.6 1.4 2.1 2.7 3.0  - 15 - Table 4 Dimethyl dicarbonate <1000 ppm
addition of stabilizer Temperature [C] Dimethyl dicarbonate Amount
[g] 100 3 100 3 100 3 100 3 100 3 Addition Amount [mg] silica gel 10 



silica gel 10 silica gel 10 silica  gel 10 silica gel 10 Addition of
stabilizer 100 ppm malic acid 10 ppm H2SO4 98.0% 100 ppm 112SO4 98.0%
100 ppm L(+)-tartaric acid 100 ppm HNO3 65.0% Gas evolution [mil
Minute 1 Minute 2 Minute 5 Minute 10 Minute 15 0.2 1.4 14.3 40.4 0.7
1.9 11.2 33.5 



0.9 1.5 2.7 4.2 15.5 0.4 1.7 16.1 38.7 0.2 0.6 2.5 34.4  Example 2
The association between stabilization and the pH determined directly
by a pH electrode was 5 measured experimentally. High-purity dimethyl
dicarbonate was first admixed with different amounts of acid or base.
The pH then established was measured directly using a pH electrode
(one-rod electrode) from Mettler Toledo, Model Inlab 1010. The
electrode was calibrated in advance in buffer solutions. Thereupon
the instability was determined experimentally as a function of pH in
a similar manner to the procedure in Example 1. The 10 respective
values for carbon dioxide evolution may be found in the table. A
clear correlation can be seen between proton content and stability.
Likewise, the amount of inorganic acid present in the diester of
dicarbonic acid after extraction with ultrapure water was determined.
For this the dimethyl dicarbonate was extracted with a sparing amount
of high-purity water and the pH measured in this water using the
glass electrode before or after phase separation. 15Thereafter the pH
was converted to the original dicarbonate volume. This procedure gave
identical values and less drift of the pH electrode. The solutions
were flushed with argon  - 16 - during the pH determination in order
to prevent the pH from being influenced by carbon dioxide.  - 17- EI
001001001001001001001001001001 silica gel silica gel silica gel
silica gel silica gel silica gel silica gel silica gel silica gel
silica gel 10 10 10 10 10 10 10 10 10 10  96vsCL'9CSVt76tTZTO1- 



- - - - yrkt,Tnlecioshrwmnoottoowiathsfotos.K,0,,,,,,,.Z'SCOTrWI
Aawfrifgwanatwoviriknot trogctatta,,oku mext-csa,,,,
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.he}baSVA' SIMI IS , ,, 1 L , cattank, 'i 'Mattrath:'S.uvr..22a;
23::v,,, vi4A ,W0S4o4 httotaCNSt410 1 V6179'6Zr ETVETTSrSWIWI
1$,Vaskal ',,,LAtesints,1,, St17COEV8I8'L8'TCTVTZ'ZVOTO
17'9EtCTWI17'0L'OE0VIro'0 Temperature [C] Dimethyl dicarbonate Amount
[g] Addition Amount [mg]  Measured pH  z 9. t. t '8,(lv,,-- >
(1)""49,2. '22.)) 



''' C.) 1  - 18 - Claims Use of at least one compound from the series
of protonic acids for stabilization of diesters of dicarbonic acid
against chemical and thermal breakdown reactions, characterized in
that the protonic acid or mixture thereof is used in an amount of
0.01 to 100 000 ppm, based on dialkyl dicarbonates or mixture thereof
2. Use according to Claim 1, characterized in that the protonic acids
are inorganic acids and derivatives thereof, and also organic
carboxylic acids. 3. Use according to at least one of Claims 1 and 2,
characterized in that the inorganic acids are hydrochloric acid,
sulphuric acid, sulphurous acid, nitric acid, nitrous acid,
hypochlorous acid, chlorous acid, chloric acid, perchloric acid. 4.
Use according to at least one of Claims 1 and 2, characterized in
that the organic carboxylic acids are saturated and monounsaturated
or polyunsaturated aliphatic monocarboxylic acids and saturated and
monounsaturated or polyunsaturated aliphatic dicarboxylic and
polycarboxylic acids, hydroxamic acids, hydroxycarboxylic acids,
amino acids, aldehyde and keto acids. 5. Use according to Claim 4,
characterized in that the organic carboxylic acids are formic acid,
acetic acid, propionic acid, butyric acid, valeric acid, caproic
acid, heptanoic acid, longer-chain saturated and unsaturated fatty
acids, oxalic acid, malonic acid, succinic acid, maleic acid,
glutaric acid, citric acid, tartaric acid, malic acid, lactic acid or
ascorbic acid. 6. Use according to at least one of Claims 1 to 5,
characterized in that the diesters of dicarbonic acid are compounds
of the general formula  - 19 - 0 R: o o  (I) 



where RI and R2 independently of one another are straight-chain or
branched C1-C8- alkyl, cycloalkyl, C2-C8-alkenyl, C2-C8-alkynyl or
benzyl, each of which is optionally monosubstituted to
polysubstituted, identically or differently by halogen; nitro; cyano;
C1-C6-alkoxy; dialkylamino; or are phenyl which is optionally
monosubstituted to polysubstituted, identically or differently by
halogen; nitro; cyano; alkyl; haloalkyl; alkoxy; haloalkoxy; acyl;
acyloxy; alkoxycarbonyl; carboxyl.  7. Use according to at least one
of Claims 1 to 6, characterized in that the diesters of dicarbonic
acid are dimethyl dicarbonate or diethyl dicarbonate. 8. Use
according to at least one of Claims 1 to 7, characterized in that the
stabilization against breakdown reactions is during workup,
extraction, distillation or storage. 9. Mixtures containing one or
more diesters of dicarbonic acid of the general formula    where RI
and R2independently of one another are straight-chain or branched
C1-C8- alkyl, cycloalkyl, C2-C8-alkenyl, C2-C8-alkynyl or benzyl,  -
20 - each of which is optionally monosubstituted to polysubstituted,
identically or differently by halogen; nitro; cyano; C1-06-alkoxy;
dialkylamino; or are phenyl which is optionally monosubstituted to
polysubstituted, identically or differently by halogen; nitro; cyano;
alkyl; haloalkyl; alkoxy; haloalkoxy; acyl; acyloxy; alkoxycarbonyl;
carboxyl, and one or more protonic acids in an amount of 0.01 to 100
000 ppm, based on dialkyl dicarbonates or mixture thereof 10. Mixture
according to Claim 9, characterized in that protonic acids are
inorganic acid and also organic carboxylic acids. 11. Mixture
according to at least one of Claims 9 and 10, characterized in that
the inorganic acids are hydrochloric acid, sulphuric acid, sulphurous
acid, nitric acid, nitrous acid, hypochlorous acid, chlorous acid,
chloric acid, perchloric acid, sulphonc acids or strongly acidic ion
exchangers. 12. Mixture according to at least one of Claims 9 and 10,
characterized in that the organic carboxylic acids are saturated and
monounsaturated or polyunsaturated aliphatic monocarboxylic acids,
saturated and monounsaturated or polyunsaturated aliphatic
dicarboxylic and polycarboxylic acids, carbonitriles, hydroxamic
acids, hydroxycarboxylic acids, amino acids, aldehyde and keto acids.
13. Mixture according to at least one of Claims 9 to 12,
characterized in that it is at least one compound from the series
dimethyl dicarbonate and diethyl dicarbonate and at least one
protonic acid from the series hydrochloric acid, sulphuric acid,
sulphurous acid, nitric acid, nitrous acid, hypochlorous acid,
chlorous acid,  



- 21 - chloric acid, perchloric acid, formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, caproic acid, heptanoic
acid, longer-chain saturated and unsaturated fatty acids, oxalic
acid, malonic acid, succinic acid, maleic acid, glutaric acid, citric
acid, tartaric acid, malic acid, lactic acid or ascorbic acid. 14.
Use of a mixture according to at least one of Claims 9 to 13 for
preservation of foods, drinks and materials. 15. Method for the
purification by distillation of dialkyl dicarbonates, characterized
in that one or more dialkyl dicarbonates of the general formula  (I)
where RI and R2independently of one another are straight-chain or
branched Ci-C8- alkyl, cycloalkyl, C2-Cgalkenyl, C2-C8-alkynyl or
benzyl, each of which is optionally monosubstituted to
polysubstituted, identically or differently by halogen; nitro; cyano;
C1-05-alkoxY; dialkylamino; or are phenyl which is optionally
monosubstituted to polysubstituted, identically or differently by
halogen; nitro; cyano; alkyl; haloalkyl; alkoxy; haloalkoxy; acyl;
acyloxy; alkoxycarbonyl; carboxyl, is admixed with one or more
protonic acids in an amount of 0.01 to 100 000 ppm, based on dialkyl
dicarbonates or mixture thereof and the mixture is subsequently
distilled.  - 22 - 16. Method according to Claim 15, characterized in
that the protonic acids are inorganic acids and also organic
carboxylic acids. 17. Method according to at least one of Claims 15
and 16, characterized in that the protonic acids are those of the
series hydrochloric acid, sulphuric acid, sulphurous acid, nitric
acid, nitrous acid, hypochlorous acid, chlorous acid, chloric acid,
perchloric acid, sulphonic acids, formic acid, acetic acid, propionic
acid, butyric acid, valeric acid, caproic acid, heptanoic acid,
longer-chain saturated and unsaturated fatty acids, oxalic acid,
malonic acid, succinic acid, maleic acid, glutaric acid, citric acid,
tartaric acid, malic acid, lactic acid or ascorbic acid. 18. Method
according to at least one of Claims 15 to 17, characterized in that
distillation is carried out at a pressure of 5 to 100 mbar and a
temperature between 30 and 120C. 


