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ABSTRACT

The run of +the thermal decomposition of sodium for-
mate in sodium formate - sodium hydroxide system has Dbeen
examined thermoanalytically.

It has been Tfound that sodium hydroxide being the
reagent quantitatively reacting with sodium formate, keeps
as the catalyst of the reaction of the thermal decomposi-
tion of sodium formate to sedium oxalate and that the
selectivity of dits catalytic action decreases if the con-
centration of oxygen in the atmosphere increases.

The solid products of +the +thermal decomposition of
sodium formate there are sodium carbonate and sodium oxa-
late:
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As  the last-mentioned product ususlly is the desira-
ble one +the selectivity related to sodium oxalate is the
well-founded characterization of the process
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where Des is the number of sodium formate moles reacting
according to the reaction (2}, n ¢ is the initial ( and

urder nonisothermal conditions also total } number of so-
iium formate moles. Leit’s characterize the composition of
the mixture of sodium hydroxide and sodium formate by
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where Lon the initisl number of socdium hydroxide moles

in the mixture.
It has ©bvecn ascertained, that
-~ for 0O<a<1 also the solid mixtures of sodium carbona-
te and scdium oxalate,
- for a = 1 only sodium carbonate, )
- for & > 1 the mixture of sodium carbonate and sodium
hydroxide

e n

¢f the decomposition. The cases a > 1

are the produc!
are not interessiing, so the mixitures of 0O<ad?! have been
only examined.

It has been found, that the quantitative composition
of thermal decomposition products of the mixtures examined
depends on the mixture composition - & and on conditions
sf the decomposition process ( the heating rate and the
concentration ~ of oxygen in the atmosphere ).

In the case of oxygen-free atmosphere the dependence
of tihe sgelectivity of ‘the process on initial mixture

cemposition ( 0.02<¢a <1 ) has the following form:

From (3}, (4 and (%) one obiaing
(6)

It means, that under the oxygen-free atmosphere so-

dium carbonate forma omnly in the reaction

HCOCNa + NaOH  ——-— e Na,CO, + H, (1)
’ e
and the remminder amount of sediuwm formate decomposes, at
the same tine, completely to zodium oxalate - the forma-
vion eof  gsedium cerionate (he  direct decompogition  of
sodium Termats is  suspended.  The  reactinn is  then
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¢ the thermal decomposition of sodium formate ‘o sodiunm
oxalate [ in the highest degree selective ).
The dependence (5} maybe, in general, rewritten as:
S= 5, (1-a) (5.a)
where $., i the selectivity relnting to the amount of
c

sodium  formate mnet reacting wiih sodium  hydroxide

—
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n . -n . Under orygen-free
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atmosphere S? = 1 and 1it

is independed of the heating rate ( from 0.5 to 100
dei/min ).

¥hen the atmosphere contains co¢xygen the thermal de-
composition vprececs running in  the sodium formate -~ sodium
hydroxide system is ( at nonisoihermal conditions ) two-
stage one. The resolution of stages observed increases
when the heating rate decreeses. The dependence of the
selectivity of the process on the 1initial mixture compo-
sition ( similerly to the case of oxypen~free atmospheres)
is  linear but S:‘<1 and this value decreases when the
cencerniration of oxygen increazes and/or the heeting rate

decreases. The reaction gcheme 1s  then:

n p HCOUNA 4+ n Ha0l ————— ooy ( NaECO3 + HZJ
| 1. ol
— = =5, ( ngp - ng,) ( Na,C,0, + H,) (9)
Lo 1 -3 K
5 (1 =355 (ngpe - mg) ( NayCoy + CO 4 Hpy)

The ascertaiment that under atmoépheres containing
oOXyfen 37 1 means, that the catalytic selectivity of so-
dium hydroxide, which at +this case keeps also as the
catalyst of  the thermal decomposition of sodium formate

to codium ozxmlate, is reduced by the oxygen action.



