
PREPARATION OF DIALKYL CARBONATE                    FIELD OF THE INVENTION
The present invention relates to a process for pre- paring a dialkyl
carbonate. In more detail, the inven- tion relates to an improvement in the
preparation of a dialkyl carbonate from a dialkyl oxalate.
BACKGROUND OF THE INVENTION       The dialkyl carbonate is utilized in
industry to prepare pharmaceutically active compounds, agricultural
chemicals, urethane, and polycarbonate or is as such utilized as a solvent.
United States Patent No. 4,544,507 discloses that the dialkyl carbonate can
be prepared by heating a dialkyl oxalate in a liquid phase at a temperature
of 50 to 150[err]C in the presence of an alcoholate catalyst, by which the
dialkyl oxalate is decarbonylated. This prepa- ration process in the liquid
phase has disadvantageous features in that separation and recovery of the
produced dialkyl carbonate and the catalyst from the reaction mixture
require complicated procedures. Moreover, this process is not satisfactory
from the viewpoint of indus- trial production, because the yield of the
target dialkyl carbonate is low and further the selectivity to the tar- get
dialkyl carbonate is low due to accompanying side- reactions which give
various by-products.                   SUMMARY  OF THE INVENTION 



It is an object of the invention to provide an im- proved process of the
preparation of a dialkyl carbonate by decarbonylation of a dialkyl oxalate
which enables                                -2-  production of the dialkyl
carbonate in a high yield, specifically a high space time yield, and a high
selec- tivity with no necessity of complicated procedures for separation
and recovery.      The present invention resides in a process for pre-
paring a dialkyl carbonate which comprises decarbonyla- tion of a dialkyl
oxalate in a gaseous phase in the pres- ence of an alkali metal compound.
DETAILED DESCRIPTION OF THE INVENTION       The process for preparing a
dialkyl carbonate from a dialkyl oxalate can be illustrated as follows:
[err]  wherein R stands for an unsubstituted or substituted alkyl group.
In these formulas, R is an alkyl group having 1 to 20, preferably 1 to 4,
carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl
and tert- butyl.  Two R in one formula can be the same or different from
each other. Examples of dialkyl oxalates include dimethyl oxalate, diethyl
oxalate, and methyl ethyl oxa- late.      The decarbonylation reaction
according to the inven- 



tion is performed in a gaseous phase in the presence of an alkali metal
compound catalyst. The alkali metal com- pound can be an organic acid salt
of an alkali metal, an inorganic acid salt of an alkali metal, a hydroxide
of an alkali metal, or an oxide of alkali metal. Two or more alkali metal
compounds can be employed in combination.     The organic acid salt of an
alkali metal can be an alkali metal aliphatic monocarboxylate having 1 to
10 carbon atoms such as sodium acetate, potassium acetate,
-3-  rubidium acetate, cesium acetate, sodium propionate, potassium
propionate, rubidium propionate, cesium propio- nate, sodium butanoate,
potassium butanoate, rubidium butanoate, cesium butanoate, sodium methyl
oxalate, po- tassium methyl oxalate, rubidium methyl oxalate, or cesi- um
methyl oxalate; an alkali metal aliphatic dicarboxy- late having 2 to 10
carbon atoms such as sodium oxalate, potassium oxalate, rubidium oxalate,
cesium oxalate, sodium adipate, potassium adipate, rubidium adipate, or
cesium adipate; or an alkali metal aromatic carboxylate having 7 to 12
carbon atoms such as sodium benzoate, potassium benzoate, rubidium
benzoate, or cesium benzo- ate.      The inorganic acid salt of an alkali
metal can be an alkali metal carbonate such as sodium carbonate, potassi-
um carbonate, sodium potassium carbonate, rubidium car- bonate, cesium
carbonate, sodium methyl carbonate, potas- sium methyl carbonate, rubidium
methyl carbonate, or cesium methyl carbonate; an alkali metal halide such
as potassium chloride, rubidium chloride, cesium chloride, potassium
bromide, rubidium bromide, or cesium bromide; an alkali metal nitrate such
as potassium nitrate, rubid- 



ium nitrate, or cesium nitrate; an alkali metal phosphate such as potassium
phosphate, rubidium phosphate, or cesi- um phosphate.      The hydroxide of
an alkali metal can be potassium hydroxide, rubidium hydroxide, or cesium
hydroxide.      The oxide of an alkali metal can be potassium oxide,
rubidium oxide, or cesium oxide.      Preferred are an inorganic acid salt
of an alkali metal and an organic acid salt of an alkali metal. Par-
ticularly preferred are an alkali metal carbonate, an alkali metal
aliphatic monocarboxylate, and an alkali metal aliphatic dicarboxylate such
as an alkali metal oxalate.      The alkali metal compound, which serves as
a cata-                                   -4-  lyst, can be utilized per se
in the form of a powder, granules, pulverized pieces, beads, or a molded
article. If necessary, the alkali metal compound can be deposited on a
carrier such as an active carbon, silica, alumina (a-alumina or y-alumina),
silica alumina, spinel, spinel- like material, silicon carbide, titania,
magnesia, zir- conia, or molecular sieves. The alkali metal compound can be
deposited on a carrier by a known method such as impregnation, mixing, or
kneading. The carrier on which the alkali metal compound is deposited is
preferably dried to 100-700[err]C under an atmospheric condition or in a
stream of a nitrogen gas. The alkali metal compound is preferably deposited
on a carrier in an amount of 0.01 to 80 weight %, more preferably in an
amount of 0.1 to 50 weight %, in terms of the amount of alkali metal.
The carrier can be utilized in the form of a powder, 



granules, pulverized pieces, beads or a molded article. The powder can be a
mass of fine particles having a diam- eter in the range of 20 to 100 pm.
The granules, pulver- ized pieces, and beads can have a size of 4 to 200
mesh- es. The molded article can have a length of 0.5 to 10 mm. The carrier
preferably has a specific surface area in the range of 0.1 to 3,000
m[err]/g, more preferably 10 to 3,000 m[err]/g, which is measured by the
known BET method.      The decarbonylation reaction of a dialkyl oxalate
according to the invention is performed in a gaseous phase by heating the
dialkyl oxalate in the presence of the alkali metal compound (i.e.,
catalyst) which is pref- erably deposited on a carrier. Under the
conditions, the dialkyl oxalate is converted into a dialkyl carbonate,
according to the aforementioned reaction equation. In the reaction, carbon
monoxide is produced. The catalyst can be utilized on a fixed bed or on a
fluid bed. Gener- ally, the fixed bed is employed. The reaction vessel
preferably is a reaction pipe of stainless steel or quartz.
In industry, the decarbonylation reaction of the in- vention is preferably
performed according to a continuous reaction system.  In the continuous
reaction system, a gaseous mixture containing a dialkyl oxalate is passed
into a reaction vessel charged with the catalyst, prefer- ably, at a space
velocity in the range of 100 to 5,000 h[err], more preferably 400 to 3,000
h[err]. The gaseous mixture can comprise the dialkyl oxalate, an organic
solvent (e.g., an alcohol or an aromatic hydrocarbon such as toluene), and
an inert gas (e.g., nitrogen gas). The 



reaction temperature is preferably adjusted to 170-450[err]C, more
preferably 200-400[err]C, most preferably 200-300[err]C. The reaction can
be performed under an atmospheric pressure, an elevated pressure, or a
reduced pressure.      The gaseous mixture containing a dialkyl oxalate can
be produced by vaporizing a solution of a dialkyl oxalate in an organic
solvent (e.g., alcohol), optionally in a stream of an inert gas (e.g.,
nitrogen gas) in a vaporiz- er or a reaction vessel. The dialkyl oxalate
solution preferably has a dialkyl oxalate concentration of 10 wt.% or more.
A dialkyl oxalate alone can be vaporized in the vaporizer or a reaction
vessel, if desired.      After the reaction is complete, the produced
dialkyl carbonate is separated and recovered by taking a gaseous reaction
mixture out of the reaction vessel, condensing it, and subjecting it to
distillation.      The present invention is further described by the
following examples.      In the examples, the "conversion ratio of dialkyl
oxalate", "selectivity to dialkyl carbonate", and "STY (space time yield)
of dialkyl carbonate) are defined by the following equations.
Conversion ratio of dialkyl oxalate (%) = 100 x [amount of consumed dialkyl
oxalate (mmol/h)]/(amount of supplied dialkyl oxalate (mmol/h)]
-6-       Selectivity to dialkyl carbonate (%) = 100 x [amount of produced
dialkyl carbonate (mmol/h) /[amount of con- sumed dialkyl oxalate
(mmo.l/h)]       Space time yield (STY) of dialkyl carbonate (g/L h) 



= 100 x [amount of produced dialkyl carbonate (g)]/ [amount of catalyst (L)
x reaction time (h)]     [Preparation of catalyst/carrier composition]
To an aqueous solution of potassium carbonate (1 g) in water (50 mL) was
added 10 g of active carbon having a specific surface area of 1,000
m[err]/g. The mixture was placed under a reduced pressure of 30 mmHg and
heated from room temperature to 80[err]C for gradually evaporating water.
Thereafter, the residue was dried in a nitrogen gas at 200[err]C for one
hour. The potassium carbonate was deposited on the active carbon (carrier)
at a ratio of 5.7 weight % in terms of the amount of potassium.
[Preparation of dimethyl carbonate]      In a quartz reaction tube (inner
diameter: 18 mm, length: 400 mm) was charged 5 mL of the catalyst/carrier
composition obtained above to form a catalyst layer. The catalyst was
heated and maintained at 205[err]C. From the top of the reaction tube,
fused dimethyl oxalate was intro- duced at a rate of 66.7 mmol/h. The
introduced dimethyl oxalate was evaporated before it arrived at the
catalyst layer. Then, the evaporated dimethyl oxalate was reacted on the
catalyst at 205[err]C under an atmospheric pressure. After the reaction was
carried out for two hours, the gaseous reaction mixture was caught in an
ice-chilled trap. The obtained liquid reaction mixture was analyzed by gas
chromatography. The analysis indicated that a conversion ratio of dimethyl
oxalate was 100%, a selec- tivity to dimethyl carbonate was 95.0%, and a
space time          



-7-   yield (STY) of dimethyl carbonate was 1,142 g/L h.    [Preparation of
catalyst/carrier composition]      The procedures of Example 1 were
repeated except for replacing 1 g of potassium carbonate with 1 g of sodium
carbonate, to give a catalyst deposited on an active carbon. The sodium
carbonate was deposited on the active carbon at a ratio of 4.3 weight % in
terms of the amount of sodium. [Preparation of dimethyl carbonate]      In
a quartz reaction tube having the same size as that of Example. 1 was
charged 5 mL of the catalyst/car- rier composition obtained above to form a
catalyst layer. The catalyst was heated and maintained at 250[err]C. From
the top of the reaction tube, fused dimethyl oxalate was introduced at a
rate of 55.6 mmol/h. The introduced dimethyl oxalate was evaporated before
it arrived at the catalyst layer. Then, the evaporated dimethyl oxalate was
reacted on the catalyst at 250[err]C under an atmospheric pressure. After
the reaction was carried out for four hours, the gaseous reaction mixture
was caught in an ice- chilled trap. The obtained liquid reaction mixture
was analyzed by gas chromatography. The analysis indicated that a
conversion ratio of dimethyl oxalate was 87.2%, a selectivity to dimethyl
carbonate was 75.1%, and a space time yield (STY) of dimethyl carbonate was
656 g/L-h.                          Example 3  [Preparation of
catalyst/carrier composition]       The procedures of Example 1 were
repeated except for  replacing 1 g of potassium carbonate with 1 g of sodi-
um-potassium carbonate, to give a catalyst deposited on  an active carbon.
The sodium-potassium carbonate was  deposited on the active carbon at a
ratio of 5.1 weight %  in terms of the amounts of sodium and potassium.  



[Preparation of dimethyl carbonate]     The procedures of Example 1 were
repeated using 5 mL of the above-prepared catalyst/carrier composition
except that the reaction temperature was changed to 230[err]C and fused
dimethyl oxalate was introduced at a rate of 56.3 mmol/h. The reaction was
continued for 18 hours. At a lapse of 4 hours, a portion of the reaction
mixture was taken out and subjected to gas chromatographic analysis.
Gas chromatographic analysis of the liquid reaction mixture taken out after
4 hrs. reaction indicated that a conversion ratio of dimethyl oxalate was
98.8%, a selec- tivity to dimethyl carbonate was 85.1%, and a space time
yield (STY) was 853 g/L.h. Gas chromatographic analysis of the liquid
reaction mixture taken out after 18 hrs. reaction indicated that a
conversion ratio of dimethyl oxalate was 99.0%, a selectivity to dimethyl
carbonate was 88.7%, and a space time yield (STY) of dimethyl car- bonate
was 891 g/L-h.    [Preparation of catalyst/carrier composition]      The
procedures of Example 1 were repeated except for replacing I g of potassium
carbonate with 1 g of rubidium carbonate, to give a catalyst deposited on
an active car- bon. The rubidium carbonate was deposited on the active
carbon at a ratio of 7.4 weight % in terms of the amount of rubidium.
[Preparation of dimethyl carbonate]      The procedures of Example 1 were
repeated using 5 mL of the above-prepared catalyst/carrier composition
except 



that the reaction temperature was changed to 220[err]C and fused dimethyl
oxalate was introduced at a rate of 57.6 mmol/h. The reaction was continued
for 6 hours.      Gas chromatographic analysis of the liquid reaction
mixture indicated that a conversion ratio of dimethyl oxalate was 100%, a
selectivity to dimethyl carbonate was                                  -9-
95.1%, and a space time yield (STY) of dimethyl carbonate was 987 g/L h.
[Preparation of catalyst/carrier composition]      The procedures of
Example 1 were repeated except for replacing 1 g of potassium carbonate
with 1 g of cesium carbonate, to give a catalyst deposited on an active
car- bon. The cesium carbonate was deposited on the active carbon at a
ratio of 8.2 weight % in terms of the amount of cesium. [Preparation of
dimethyl carbonate]      The procedures of Example 1 were repeated using 5
mL of the above-prepared catalyst/carrier composition except that the
reaction temperature was changed to 220[err]C and fused dimethyl oxalate
was introduced at a rate of 57.4 mmol/h. The reaction was continued for 6
hours.      Gas chromatographic analysis of the liquid reaction mixture
indicated that a conversion ratio of dimethyl oxalate was 100%, a
selectivity to dimethyl carbonate was 94.6%, and a space time yield (STY)
of dimethyl carbonate was 978 g/L.h.   



[Preparation of catalyst/carrier composition]      The procedures of
Example 1 were repeated except for replacing 1 g of potassium carbonate
with 2 g of potassi- um hydroxide, to give a catalyst deposited on an
active carbon. The potassium hydroxide was deposited on the ac- tive carbon
at a ratio of 13.9 weight % in terms of the amount of potassium.
[Preparation of dimethyl carbonate]      The procedures of Example 1 were
repeated using the above-prepared catalyst/carrier composition except that
the reaction temperature was changed to 200[err]C and fused dimethyl
oxalate was introduced at a rate of 54.0 mmol/h.
-10-       Gas chromatographic analysis of the liquid reaction mixture
obtained after 2 hrs. reaction indicated that a conversion ratio of
dimethyl oxalate was 92.7%, a selec- tivity to dimethyl carbonate was
90.8%, and a space time yield (STY) of dimethyl carbonate was 819 g/L.h.
[Preparation of catalyst/carrier composition]      The procedures of
Example 1 were repeated except for replacing 1 g of potassium carbonate
with 1 g of potassi- um chloride, to give a catalyst deposited on an active
carbon. The potassium chloride was deposited on the ac- tive carbon at a
ratio of 5.2 weight % in terms of the amount of potassium. [Preparation of
dimethyl carbonate]      The procedures of Example 1 were repeated using 5
mL of the above-prepared catalyst/carrier composition except that the
reaction temperature was changed to 210[err]C and 



fused dimethyl oxalate was introduced at a rate of 66.8 mmol/h. The
reaction was continued for 4 hours.      Gas chromatographic analysis of
the liquid reaction mixture indicated that a conversion ratio of dimethyl
oxalate was 100%, a selectivity to dimethyl carbonate was 95.0%, and a
space time yield (STY) of dimethyl carbonate was 1,143 g/L h.
(Preparation of catalyst/carrier composition]      The procedures of
Example 1 were repeated except for replacing 1 g of potassium carbonate
with 1 g of potassi- um bromide, to give a catalyst deposited on an active
carbon. The potassium bromide was deposited on the ac- tive carbon at a
ratio of 3.3 weight % in terms of the amount of potassium. [Preparation of
dimethyl carbonate]     The procedures of Example 1 were repeated using 5
mL           of the above-prepared catalyst/carrier composition except that
the reaction temperature was changed to 210[err]C and fused dimethyl
oxalate was introduced at a rate of 66.9 mmol/h.      Gas chromatographic
analysis of the liquid reaction mixture obtained after 2 hrs. reaction
indicated that a conversion ratio of dimethyl oxalate was 100%, a selec-
tivity to dimethyl carbonate was 95.3%, and a space time yield (STY) of
dimethyl carbonate was 1,149 g/L. h.                             Example  9
[Preparation of catalyst/carrier composition] 



The procedures of Example 1 were  repeated except for replacing 1 g of
potassium carbonate with 1 g of potassi- um nitrate, to give a catalyst
deposited on an active carbon. The potassium nitrate was deposited on the
ac- tive carbon at a ratio of 3.9 weight % in terms of the amount of
potassium. [Preparation of dimethyl carbonate]      The procedures of
Example 1 were repeated using 5 mL of the above-prepared catalyst/carrier
composition except that the reaction temperature was changed to 210[err]C
and fused dimethyl oxalate was introduced at a rate of 66.5 mmol/h. The
reaction was continued for 4 hours.      Gas chromatographic analysis of
the liquid reaction mixture indicated that a conversion ratio of dimethyl
oxalate was 100%, a selectivity to dimethyl carbonate was 94.7%, and a
space time yield (STY) of dimethyl carbonate was 1,135 g/L.h.       The
results of Examples 1 to 9 are set forth in Table 1.
-12-                           Table 1  Example  Catalyst     DMO   Tem.
Time   DMO  DMC   DMC    No.                (mmol) ([err]C)  (hr.) Con.
Sel.  STY                                            (%) (%) (g/L.h)
Example 1 K[err]CO[err]       66.7  205      2  100   95.0  1,142 Example 2
Na[err]CO[err]      55.6  250      4  87.2  75.1   656 Example 3
NaKCO[err]     56.3  230      4  98.8  85.1  853
18  99.0  88.7    891 Example 4  Rb[err]CO[err]    57.6  220      6  100
95.1    987 



Example 5  CS[err]CO[err]     57.4  220      6  100   94.6    978 Example 6
KOH         54.0  200       2  92.7  90.8   819 Example 7 KCl         66.8
210       4  100   95.0  1,143 Example 8  KBr        66.9  210       2  100
95.3  1,149 Example 9 KNO[err]        66.5  210      4  100   94.7  1,135
Remarks:  DMO  - - dimethyl oxalate                DMC -- dimethyl
carbonate                          Example 10 [Preparation of
catalyst/carrier composition]      The procedures of Example 1 were
repeated except for replacing 1 g of potassium carbonate with 1 g of
potassi- m acetate, to give a catalyst deposited on an active carbon. The
potassium acetate was deposited on the ac- ive carbon at a ratio of 4.0
weight % in terms of the mount of potassium. Preparation of dimethyl
carbonate]      The procedures of Example 1 were repeated using 5 mL f the
above-prepared catalyst/carrier composition except hat the reaction
temperature was changed to 210[err]C and used dimethyl oxalate was
introduced at a rate of 66.3 mol/h.     Gas chromatographic analysis of the
liquid reaction ixture obtained after 2 hrs. reaction indicated that a
-13-  conversion ratio of dimethyl oxalate was 100%, a selec- tivity to
dimethyl carbonate was 95.1%, and a space time yield (STY) of dimethyl
carbonate was 1,136 g/L.h.                          Example 11,
[Preparation of catalyst/carrier composition] 



The procedures of  Example 1 were repeated except for replacing 1 g of
potassium carbonate with 1 g of potassi- um oxalate, to give a catalyst
deposited on an active carbon. The potassium oxalate was deposited on the
ac- tive carbon at a ratio of 4.7 weight % in terms of the amount of
potassium. [Preparation of dimethyl carbonate]      The procedures of
Example 1 were repeated using 5 mL of the above-prepared catalyst/carrier
composition except that the reaction temperature was changed to 200[err]C
and fused dimethyl oxalate was introduced at a rate of 32.5 mmol/h.
Gas chromatographic analysis of the liquid reaction mixture obtained after
2 hrs. reaction indicated that a conversion ratio of dimethyl oxalate was
100%, a selec- tivity to dimethyl carbonate was 95.4%, and a space time
yield (STY) of dimethyl carbonate was 559 g/L.h.    [Preparation of
dimethyl carbonate]     The procedures of Example 1 were repeated using 5
mL of the catalyst/carrier composition obtained in Example .1 except that
the reaction temperature was changed to 200[err]C and fused dimethyl
oxalate was introduced at a rate of 58.3 mmol/h.     Gas chromatographic
analysis of the liquid reaction mixture obtained after 2 hrs. reaction
indicated that a conversion ratio of dimethyl oxalate was 100%, a selec-
ivity to dimethyl carbonate was 96.3%, and a space time ield (STY) of
dimethyl carbonate was 1,011 g/L.h.                                   -14- 



Example 13 [Preparation of dimethyl carbonate]      The procedures of
Example 1 were repeated using 5 mL of the catalyst/carrier composition
obtained in Example 11 except that the reaction temperature was changed to
210[err]C and fused dimethyl oxalate was introduced at a rate of 122.6
mmol/h.      Gas chromatographic analysis of the liquid reaction mixture
obtained after 2 hrs. reaction indicated that a conversion ratio of
dimethyl oxalate was 93.9%, a selec- tivity to dimethyl carbonate was
96.9%, and a space time yield (STY) of dimethyl carbonate was 2,010 g/L.h.
[Preparation of dimethyl carbonate]      The procedures of Example 1 were
repeated using 5 mL of the catalyst/carrier composition obtained in Example
11 except that the reaction temperature was changed to 220[err]C and fused
dimethyl oxalate was introduced at a rate of 180.8 mmol/h.      Gas
chromatographic analysis of the liquid reaction mixture obtained after 2
hrs. reaction indicated that a conversion ratio of dimethyl oxalate was
100%, a selec- tivity to dimethyl carbonate was 96.1%, and a space time
yield (STY) of dimethyl carbonate was 3,130 g/L.h.    [Preparation of
dimethyl carbonate]      The procedures of Example 1 were repeated using 5
mL of the catalyst/carrier composition obtained in Example 11 except that
the reaction temperature was changed to 230[err]C and fused dimethyl
oxalate was introduced at a rate of 279.3 mmol/h.      Gas chromatographic
analysis of the liquid reaction nixture obtained after 2 hrs. reaction
indicated that a conversion ratio of dimethyl oxalate was 90.3%, a selec-



tivity to dimethyl carbonate was 95.0%, and a space time yield (STY) of
dimethyl carbonate was 4,317 g/L.h.   [Preparation of catalyst/carrier
composition]      The procedures of Example 1 were repeated except for
replacing 1 g of potassium carbonate with 1 g of rubidium oxalate, to give
a catalyst deposited on an active car- bon. The rubidium oxalate was
deposited on the active carbon at a ratio of 6.6 weight % in terms of the
amount of rubidium. [Preparation of dimethyl carbonate]      The procedures
of Example 1 were repeated using 5 mL of the above-prepared
catalyst/carrier composition except that the reaction temperature was
changed to 210[err]C and fused dimethyl oxalate was introduced at a rate of
56.4 mmol/h.      Gas chromatographic analysis of the liquid reaction
mixture obtained after 2 hrs. reaction indicated that a conversion ratio of
dimethyl oxalate was 100% , a selec- tivity to dimethyl carbonate was
95.9%, and a space time yield (STY) of dimethyl carbonate was 974 g/L.h.
Example 17 [Preparation of catalyst/carrier composition]      The
procedures of Example 1 were repeated except for replacing 1 g of potassium
carbonate with 1 g of cesium oxalate, to give a catalyst deposited on an
active car- bon. The cesium oxalate was deposited on the active car- bon at
a ratio of 7.5 weight % in terms of the amount of cesium. [Preparation of
dimethyl carbonate] 



The procedures of Example 1 were repeated using 5 mL of the above-prepared
catalyst/carrier composition except that the reaction temperature was
changed to 210[err]C and fused dimethyl oxalate was introduced at a rate of
56.4           mol/h.  The reaction was continued for 6 hours.      Gas
chromatographic analysis of the liquid reaction mixture indicated that a
conversion ratio of dimethyl oxalate was 100%, a selectivity to dimethyl
carbonate was 95.2%, and a space time yield (STY) of dimethyl carbonate was
967 g/L.h.                          Example 18 [Preparation of
catalyst/carrier composition]      The procedures of Example 1 were
repeated except for replacing 1 g of potassium carbonate with 1 g of
potassi- um phosphate, to give a catalyst deposited on an active carbon.
The potassium phosphate was deposited on the ac- tive carbon at a ratio of
5.5 weight % in terms of the amount of potassium. [Preparation of dimethyl
carbonate]      The procedures of Example 1 were repeated using 5 mL of the
above-prepared catalyst/carrier composition except that the reaction
temperature was changed to 210[err]C and fused dimethyl oxalate was
introduced at a rate of 66.7 mmol/h. The reaction was continued for 3
hours.      Gas chromatographic analysis of the liquid reaction mixture
indicated that a conversion ratio of dimethyl oxalate was 100%, a
selectivity to dimethyl carbonate was 95.2%, and a space time yield (STY)
of dimethyl carbonate was 1,140 g/L.h.  



The results of  Examples 10 to 18 are set forth in Table 2.
-17-                            Table 2  Example  Catalyst     DMO   Tem.
Time   DMO  DMC   DMC    No.                 (mmol) (C)  (hr.) Con. Sel.
STY                                             (% ) (%) (g/L.h)  Example
1.0  KOCOCH[err]   66.3   210     2   100  95.1  1,136 Example 11
K[err]C[err]O[err]     32.5   200     2   100  95.4    559 Example 12
K[err]C[err]O[err]     58.3   200     2   100  96.3  1,011 Example 13
K[err]C[err]O[err]    122.6   210     2  93.9  96.9  2,010 Example 14
K[err]C[err]O[err]    180.8   220     2   100  96.1  3,130 Example 15
K[err]C[err]O[err]    279.3   230      2  90.3  95.0  4,317 Example 16
Rb[err]C[err]O[err]    56.4   210     2   100  95.9    974 Example 17
CS[err]C[err]O[err]    56.4   210     6.  100  95.2    967 Example 18
K[err]PO[err]       66.7   210     3   100  95.2  1,140        Remarks:
DMO  -- dimethyl oxalate                 DMC -- dimethyl carbonate
Example 19 [Preparation of catalyst composition]      Potassium carbonate
was molded in a pressure molding machine to give a catalyst composition
having a granular size of approximately 3 mm. [Preparation of dimethyl
carbonate]      The procedures of Example 1 were repeated using 10 mL of
the above-prepared catalyst composition except that 



the reaction temperature was changed to 220[err]C and fused dimethyl
oxalate was introduced at a rate of 125.5 mmol/h.      Gas chromatographic
analysis of the liquid reaction mixture obtained after 2 hrs. reaction
indicated that a conversion ratio of dimethyl oxalate was 82.3%, a selec-
tivity to dimethyl carbonate was 81.5%, and a space time yield (STY)  of
dimethyl carbonate was 758 g/L.h.                                 -18-
Example 20 [Preparation of catalyst composition]     Potassium oxalate was
molded in a pressure molding machine to give a catalyst composition having
a granular size of approximately 3 mm. [Preparation of dimethyl carbonate]
The procedures of Example 1 were repeated using 10 mL of the above-prepared
catalyst composition except that the reaction temperature was changed to
230[err]C and fused dimethyl oxalate was introduced at a rate of 56.4
mmol/h.      Gas chromatographic analysis of the liquid reaction mixture
obtained after 2 hrs. reaction indicated that a conversion ratio of
dimethyl oxalate was 83.6%, a selec- tivity to dimethyl carbonate was
98.1%, and a space time yield (STY) of dimethyl carbonate was 417 g/L.h.
Example 21 [Preparation of dimethyl carbonate]      The procedures of
Example 1 were repeated using 10 mL of the catalyst composition prepared in
Example 20 ex- cept that the reaction temperature was changed to 250[err]C
and fused dimethyl oxalate was introduced at a rate of 56.4 mmol/h. 



Gas chromatographic analysis of the liquid reaction mixture obtained after
2 hrs. reaction indicated that a conversion ratio of dimethyl oxalate was
98.2%, a selec- tivity to dimethyl carbonate was 97.7%, and a space time
yield (STY) of dimethyl carbonate was 487 g/L.h.    [Preparation of
dimethyl carbonate]      The procedures of Example 1 were repeated using 10
mL of the catalyst composition prepared in Example 20 ex- cept that the
reaction temperature was changed to 280[err]C and fused dimethyl oxalate
was introduced at a rate of 66.4 mmol/h.
-19-       Gas chromatographic analysis of the liquid reaction mixture
obtained after 2 hrs. reaction indicated that a conversion ratio of
dimethyl oxalate was 100%, a selec- tivity to dimethyl carbonate was 97.8%,
and a space time yield (STY) of dimethyl carbonate was 497 g/L.h.
Example 23 [Preparation of catalyst composition]      Rubidium oxalate was
molded in a pressure molding machine to give a catalyst composition having
a granular size of approximately 3 mm. [Preparation of dimethyl carbonate]
The procedures of Example 1 were repeated using 5 mL of the above-prepared
catalyst composition except that the reaction temperature was changed to
250[err]C and fused dimethyl oxalate was introduced at a rate of 56.4
mmol/h. The reaction was continued for 4 hours. 



Gas chromatographic analysis of the liquid reaction mixture indicated that
a conversion ratio of dimethyl oxalate was 64.4%, a selectivity to dimethyl
carbonate was 97.3%, and a space time yield (STY) of dimethyl car- bonate
was 637 g/L h.      The results of Examples 19 to 23 are set forth in Table
3.                                   -20-                            Table
3  Example Catalyst    DMO   Tem. Time  DMO  DMC  DMC    No.
(mmol) ([err]C)  (hr.) Con. Sel. STY
(%)  (%) (g/L.h)  Example 19  K[err]CO[err]    125.5  220    2  82.3  81.5
758 Example 20 K[err]C[err]0[err]    56.4  230    2  83.6  98.1  417
Example 21  K[err]C[err]O[err]    56.4  250    2  98.2  97.7  487 Example
22  K[err]C[err]O[err]    56.4  280    2  100   97.8  497 Example 23
Rb[err]C[err]O[err]    56.4  250    4  64.4  97.3  637       Remarks: DMP
-- dimethyl oxalate                 DMC-- dimethyl carbonate
-21- 



WHAT IS CLAIMED IS:       1.  A process for preparing a dialkyl carbonate
which comprises decarbonylation of a dialkyl oxalate in a gaseous phase in
the presence of an alkali metal com- pound.       2.  The process of claim
1, wherein the alkali metal compound is an organic acid salt of an alkali
met- al, an inorganic acid salt of an alkali metal, a hydrox- ide of an
alkali metal, or an oxide of an alkali metal.       3.  The process of
claim 1, wherein the alkali metal compound is a carbonate of potassium,
sodium, sodi- um.potassium, rubidium or cesium.       4.  The process of
claim 1; wherein the alkali metal compound is a halide of potassium,
sodium, rubidium or cesium.       5.  The process of claim 1, wherein the
alkali metal compound is a nitrate of potassium, sodium, rubid- ium, or
cesium.       6.  The process of claim 1, wherein the alkali metal compound
is an aliphatic monocarboxylate of potas- sium, sodium, rubidium or cesium.
7.  The process of claim 1, wherein the alkali metal compound is a oxalate
of potassium, sodium, rubid- ium or cesium.       8.  The process of claim
1, wherein the alkali metal compound is a phosphate of potassium, sodium,
ru- bidium or cesium.      



-22-       9.  The process of claim 1, wherein the dialkyl carbonate and
the dialkyl oxalate are a carbonate of two alkyl groups and an oxalate of
two alkyl groups, each of which independently is an alkyl group having 1 to
4 car- bon atoms.       10. The process of claim 1, wherein the dialkyl
carbonate is dimethyl carbonate and the dialkyl oxalate is dimethyl
oxalate.       11. The process of claim 1, wherein the alkali metal
compound is deposited on a carrier in an amount of 0.01 to 80 weight
percents in terms of the amount of alkali metal.       12. The process of
claim 1, wherein the decarbon- ylation is performed at a temperature in the
range of 170 to 450[err]C.       13. The process of claim 1, wherein the
decarbon- ylation is continuously performed in a reaction vessel into which
a gaseous composition comprising the dialkyl oxalate is supplied at a space
velocity of 100 to 5,000 h[err].    


