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W~etic pamiter;ers of thermaX ~%~5rn~~8~t~on of of%xic aoid and 

cQinpl%x salts of 432% metals with citr%e &cm were Ekxl??eatigat%d on 

the baais of the respective thermal. curves* 'Phe values of Lhe 

activation energy @,I of thermal decompoaftion, reaction ovder 

In), fsequenoy f&cLor (A) and YeXc)oiLy constant Ek) from tbermo- 

analytical data were determined. Xa this papes we present Boo the 

the~of~ctoohrum~~i2;~raphic resulte. 

&%Zal citrates twe often foxmed 5x1 natam 8ystems, ;ta vexioua 
aonvexslons and in processes of food-stuffs manufacztuxe cl]. 
CltxLa aoid C6H& . Ii20 is produaed from gluooee by yeastlg b3. 

In olommeroial manufacturing methods, an important atage irr the 

separat;ion of oftxic soid fn the form of preefpbtated oe.Xofurn 

citrate ~~~~~~~~~~~~ It 2s hot ~~e~~~~t~ted as being esailg 

aeparabl;e from accompanying tartrates , oxalixtes and malatea. Many 

prooeeees, in the PoOd ind1.18%~~ O~CUrine at iFIlWE&ed t%WWatUes 

are asaoaiated wifh the decomposition of citria acid ox deaompo- 

aition OP formed metal citrates. Xt $8, then, fnteresting to study 

auoh compounds. 

- PoI.aItd and the 

AltIII), CaCIE), 
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Cr(II‘I), &&II), Be(III), Co(II), Bi(II), CuUI), and Zn(S1) was 

taken for the investigations. Exsaminations of the pyrolyais were 

carried out by means of a Derivatograph 1000/1500 'C of the 

Paulik - Paulik - Erdey system produced by the Hungarian Optical 

Worka &IOM, Budapest. The thermograms wexe taken in the static 

atmosphere of air, using weighed portion of m. = 500 mg. Other 

tonditions were as follows: temperature range 20 - 1000 OC, 

heating rate 5'/min, DTA sensitivity l/5, the recorder tape rate 

1 mm/min (J, 41. Thermofractochromatograms of the samples were 

made using a Thermofractochromatograph of our own Construction 

destribed in OUT paper f-5!. The apparatus allows to carry out the 

investigations under nonisothermal conditions. A 0,5 mg sample 

placed in an open glass tube is heated in an oven at controlled 

temperature increase. The evaporating compounds in a neutral gas 

carrier are deposited directly into a thin - layer chromatography 

plate moving at a constant rate along the plane perpendicular to 

the capillary outlet of the tube. The development of c~o~tog~s 

was carried out according to the procedure given in monographs 

[6 , 71. 

iGWJ?iTS AE-D DISCUSSION 

It can be seen from the thermoanalytical curves of the 10 metal 

citrates investigated under the static atmosphere of air that 

thermal decomposition oocur~~in four or five stages with the first 

stage being associated with the sample dehydration. 

Eg. the thermal decomposition of Bg3 (~6H~07)2 , 4H20 takes 

place in the following 4 stages: 

1. Mg3qp507)2 l 

373 - 423 K 
4H20------+Mg3(C6H507)2 . 2H20 + 2H20 

- 
IL. ~3(~6H~07)2 . 2H20 423 493 x_ ~~~{~6~07)~ + 2H20 

111. kg3(C6H507)2 4g5 - 613 Kr- Mg3(C6H306)2 + 2H20 

IV. Mg3(C6H306)2 + 902 
613 - 974 K 
- 3MgO + 3H20 + 12C02 



with the formation of anhydrous salt, than magnesium aconitinate, 

magnesium carbonate and finally magnesium oxide and carbon di- 

oxide. 

Based on the obtained TG, DTG and T curves, the following 

kinetic parameters of the dehydration process were found: activa- 

tion energy Ea, frequency factor A and reaction order n ac- 

cording to the procedure given in papers [8, 97. Table 1 shows 

the obtained numerical values of kinetic parameters. 

TABLE 1 

Kinetic parameters E,, n, A and k of the first partfal pro- 

ceses of the decomposition of metal complexes with citric acid 

during heat treatment in statio air atmosphere. 

Compo~d 

formula 
Activation 
energy Ea 'of reac-‘ of A 
kJ/mol I 1 ;tion n 

I 
i 

2 1314 
1 

44,l 096 j 12108 , , 
t 

84,4 0,9 j 1,l 109 

1 
-_-. ._. 

Zn3(C#507)2 . X20 ( 
Nn3(C6Hs07)2 . 9H20 j 

! ~u~(~~~o~)* . 5H20j 

C03(C6H507)~ . 8X20/ 

i Fe(C6H507) . 3H20 

i Cr(C6H507) . 6H20 / 

; ~r~3(C6H507) . 7CH20 

: Al(C6H507) . 4H20 

'Jg3@6H507)2 . 4H2C 

Cn3(C6BrC7)2 . 4H20 
-~._ 

6919 

54,9 

49,0 

59,l 

65,O 
. 
?0,3 

I 
0,6 ; 3,9 109 

I 
1,3 / l,o 109 

194 ] 3,2 IO8 
/ 

1,C 1,6 109 

C,8 2,3 IO9 

C,7 3,l 10'0 

72,4 
1 

0,8 3,3 1o'O 

76,l j 1,2 4,2 10" 

~~ _._____ 

T 

i 

-1_-- _ 

Velocity 

constant 

k of reacl 

tion in i 

temp I 
29OK s-f j 

: 
5 

8,6 10" 1 

4,3 10'2 j 

2,l to-2 : 

7,1 10'2 

5,5 10'2 

6,6 10-~ 

1,2 10'2 i 

9,8 10-2 ! 

8,4 IO-2 1 

7,8 1O-2 
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%he.:WaaulepaatdW~ of+he invest~@xd compounds ob- 

tainedinthe Bynemic- atmaephere of -argon shows, that the thermal 

deaorupoaittion of metal oitratea ia a rather complicated process 

-composed.of~ smtersl overlapping reactions. 

CONCLUSIONS 

1. Assuming values of Tn, i.e. the temperature at which a spot 

appears on the plate TLC'as.a volatility criterion one con 

state that the volatility of the citrates under investigation 

decreases in the ovder: 

Zn>Al>Ni>Co>Fe >Mg>Cu?m>Ca>Cr 

2. The values of the kinetic parameters indicate that when metal 

citrates are heated in the presence of oxygen at very low 

heating rates then ist oxidation occurs and a new substances 

are formed in the crucible. 
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