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ABSTRACT 

The run of the. thermal decomposition of sodium for- 
mate in sodium formate - sodium hydroxide system has been 
examined the~o~alytic8lly. 

It has been found that sodium hydroxide being the 
reagent quantitatively reacting with sodium formate, keeps 
88 the catalyst of the reaciJion of the therm81 decomposi- 
tion of sodium formate to sodium oxalate snd that the 
selectivity of its 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: 

2 HCOONa 
I=' 

Na2C03 + CO + H2 fll 

Na2C204 + H2 (21 

As the last-mentioned product usually is the desira- 

ble one the selectivity related to sodium oxalate is the 

well-founded characterization of the process 

SZnf2 
nof 

(3) 

where nf2 is the number of sodium fonnate moles reacting 

according to the reaction (21, nor is the initial ( ma 
urder nonisothermal conditions also total > number of so- 

fium formate moles. Let's characterize the composition of 

the mixture of sodium hydroxide and sodium formate by 

(4) 
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where "oh 
is +L il (’ _; ci tit%1 number of sodium hydroxide moles 

in the mixture. 

it hns b@T:'.i ascertained, that 

- for O(a<l also the solid mixtures of sodium carbona- 

te and sodium oxalate, 

- for a:? oniy sodium 

- for a)1 the mixture 

hydror?de 

a r " ",he prod;1c'.!? / c - t1.c 

are cot ;.ilte:-,--t:i;:g, so 

an!.y examined. 

It has been found, 

of thermal decomposition 

carbonate, 

of sodium carbonate ar,d sodium 

decomposition. The cases a >/ 7 

the mixtures of O<a< 1 have been 

that the quantitative composition 

products of the mixtures examined 

depends on the mixture composition - a and on conditions 

of the decomposition process ( the heatine rate and the 

concentration. of oxygen in the atmosphere ). 

In the case of oxygen-free atmosphere the dependence 

Of the selectivity of the process on initial mixture 

cerpoa%tion ( C.r!?C a(1 ) has the following form: 

:; = 1-a (5) 

From (?j, (4; arid (5) one ob-tains 

Irf 2 -: "of - "oh 
(6) 

It means, thai. under the oxygen-free atmosphere s a - 

d; um carbonate forms only in the reaction 

i:i:OCNa * YaOi! --- w Nn,;CO, 4 11~ (7) 

RI’ d t!?e re:2ainder a:couIl t i? f cod; wn formate decompascs i R t 

t ii- sanlc ! 1,TC ) co:np7 -ie! ‘i ! 0 iOiii<irl! oxalate - trie forma- ., 
!.'I 01, *" i:sdlui#: :e., i,i;2-,flte 8' 1 <. d:rect d e c o!c :' (2 2 i. t i 6.i L 6. r 

.?Dd i :ml ;t,Tla~:+ i i-: ::' i:pei.dr*Cl. I'::? rPacti')rL 3 :?isrr;e i:; r.he!l 

i* A, :i I :. ‘:#&q’. I‘:j:?oT:;,p: 
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ii I the t,hemnl decomposition of sodium formate !. 1’ sodi wn 

oxalntt ( in tI;- hi+:r,esl degree selective 1. 

‘21 e dependence (5: naybe, :I: t:eneral, rewritten as: 

:: Z S., ( 1 - a 1 (5.8) 

where ; ‘1 
IS the solectivi ty Tlriting to the amount of 

:: o d i ~27 formatr: not react.UQ; vi It:: ::odi.tun hydroxide 

( no;. - n 
011 )* 

uride" orypen-free atmosphere s2 = 1 and it 

1 9 indeponded 1 or the heating rate ( from 0.5 to 100 

d e i .I’ ii! i n j . 
Khen the atmosphere co:! La, :s <‘xgr:en the thermal de- 

composition proce22 running i:i ’ I‘C sodium formate - sodium 

hyd roride zyn tcm i 2: ( at noEi;~~~;ner7nnl conditions ) two- 

s tart: one. Trie resolution of z tage 3 observed increases 

when l,!:t, ?lt!ntirq: i-ate decreesco. ‘The dependence of the 

selectivity Of‘ t1:e p r ” c c :j z :,n the initiai mixture compo- 

:;j tion ( 3.imii:~rl;r to the CBSC of oxy/:en-free atmospheres 

1 S ! inear i il t :: // i 1 and thi:: value decreases when the 

COn:C!-.tr~ltiGr: Gf ox,yi’!:n increanez znd/or the heating rate 

decreoseu. -'in reaction scheme is then : 

: 

no f i:,7bi::a + n ok :laOii ------c noh ( I\a2C03 +- II,) 

L ! 
+ 72, (n 

2 2 of 
- noh) (’ Na2C204 + II,) (9) 

i-t+-;,)( “of - nob) ( Na2COj + CO i II,) 

“he iisccrtfli:ner:t that under atmospheres containiq; 

oxy~t’n :;, 1 meanz, tkit the catalytic selectivity of so- 

d i urn hydroxide, wnl C!l at this case keeps also as the 

csJ”:i1yzt o?‘ thi: therm L dcoomp,3zition of sodium formate 

t 0 oodilum OXalritF, i s reduced by the oxygen ection. 


