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ABSTRACT

The possibility of the investigation of dehydration proces-
ses by means of the modification of TG-curve in the (dw/dl)-m
curve is shown at the example of dehydration of ocbahydrate of
dicitratoborate of cobalt. The several (3) stages of dehydra-
tion are found in the temperature range not over 430 K, where
the UTG-curve shows only one minimum. The reproducibility of re-
sults ( T,m) and their dependsnce on the various parameters of
experiment were discussed. The dehydration of dicitratoborates
of Zn, Cd, Fe (II) is investigated by means of TG-curves modifi-
catione.

INRCDUCTION

The dicitratoborates of d- elements: M[B ( Cg HgO,),] 5 8H,0
where Li- Co, Zn, Cd, Ni, Mn are synthesized earlier [1]. The X-
ray analysis shows, that six moles of water belong to the coordi~
nation sphera of the cabtion, but two are linked with the complex
anion by wmeans of hydrogen linkages[E]. The thermal decomposition
of dicitratoborates includes some successive stages: the dehydra-
tion, the endothermal decomposition of the ligand, including the
tearing off the endgroups-— CHBCUOH and the building in the secon-
dary reactions CO, 002' HEO and suceinic acid, whose are found
in the volatile products of decomposition, and oxydation of the
rested organic component.The rests of combustion in the wmajor ca-
ses are the borates 1: 1[3]. It is impossible to resolve the sta-
ges of dehydration on the DiG- curves (fig. 1) and exactly %o
tind the end of dehydrafion owing to overlapping the effect of
the beginning of ligand decomposition. Therefore the method of
the PG~ curve - modification was applied.

MEASURING  IETLODS

The TG- curve was recorded by means of Derivatograph UD -~ 102
and § - Derivatograph in dynauwic regime ( 293 -~ 523 X Y« The sen-
sitivity of the thermobaiances was 0,25 mg per scale unit, the
heating rate 1,25 K/min. The small standart crucible was used
with Alao3 3s the reference substance, The scanning rate was
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38,8 un/win (Derivabograph OD - 102). Two drums were used to en-
sure rapid change of the photopaper, there the curve .was written
on 2 -3 photopapers. When the y - Derivatograph was used the scan-
ning rate was 20 am/wmin. The atomsphere - air, the volatile pro-
ducts were sucted away.

To transform the ©G- curve bthe analog signal fromr the weigth
adapter was discretisized with definite steps and the derivative
dw/dT was calculated by means of the computer "iir-2 ™., The DIG-
curve was coanstructed in the coordinates (dm/dl)-m, where

m= o, -0 , where mo—the,initiél weight of the sample,
m;= the weight of sample at defipite moment of time 4 .

In separate experiments the reproducibility of the results
(1,m) and their dependence on the heating rate, the weight of
sample, the form of crucible was debtermined.

RESULDS AND  DISCUSSION

The method of modifying of TG~ curves allows to distin-
guish 3-5 stages of the dehydratation (fig. 2, table 1). This is
in general the loss of three, three and two molecules of water
(dicitratoborates of Fe (II), Cd ). The first and second stages
sometimes are split in two steps with the loss of first one, t®en
two (dicitratoborate of Co) or the first two, then onme (dicitra-
toborate of Zn) moles of water in each. This shows that the lin-
kages of water to metal in the octahedra [Me (H20)6T2hergetically
are not equal.

Table 1

The dehydration of Me[B(C6H6O7)2]2 8H2 0 by the data of modi-

fied thermogravimetric analysis

Dicivra- The temperatures of The losses of weight at
toborate waxima, K we'g at the

temperatures of minima, mol
T T1 117 1Y Y K 11T 1Y Y
I

Zn 383 386 389 393 408 2 2 1 2
Fe 3871,7 390,3 420 3 3 2
Ca 390,77 404,0 452 3 3 2

2

Co 381,2 383,7 397 430 I 2 3
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Fig. 1. Thermoanalytical Fig. 2. Modified 1u- curves
curves of cobaltum dicitratobo- of M[ B (06 He 07)2] 5> 8 H, 0
rateGo [ B (Cg H Up) o], 8 H,0 M~ Zn, Co, Fe, Cd

The reproducibility of results is shown in table 2 on the exam~
ple of cobaltum dicitratoborate. The standart deviation s at
the temperatures of maxima is not greater than 3 K, of weight
losses in each stage-not greater than 0,2 mol H2O. The type of
derivatograph has not influence on the reproducibility of re-
sults. The use of plate-crucibles changes the temperatures
within in the range of deviations, but the weight loss reprodu-
cibility becomes worse. The increase of beating rate leeds to
the tendenmcy of the growth of the temperatures of the maximsg
and minima of the modified curve. The chadge of the weight of
sample by the use of plate-crucibles and connected change of
the sensitivity of therwmobalances does not leed to substantial
change of temperatures and loss of weight in the stages of
dehydration.
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Table 2
The reproducibility of results of the TG~ curve modification
on the example of dehydration of Go[B (C6H607)2] 2 8H0.

Type of ¥ Temperature of maxima, The loss of weight,(mol
apparatus K HEO) at the temperatures
of minima,
I II. I11 IY I IT II1 IY
Derivato- 1 385,4 395,9 430,0 - 2,9% 3,0 2,0
graph 0D-102, 2 385,5 39,7 429,0 - 2,6 3,3 2,1
scanning rate 3 381,0 389,0 398,7 432,0 1,2 2,1 2,7 2,0
8,8 mm/min 4 378,0 385,2 395,2 425,5 1,0 2,0 2,6 2,3
Derivato- 5 - 388,0 386,9 428,0 - 3,0% 2,8 2,1
graph @-1500, 6 381,6 390,9 397,8 -~ 0,82,3 2,8 .~
scanning rate 7 385,0 390,0 399,9 432,9 0,9 2,0 3,1 2,0

20 mm/min

s 2,87 1,97 1,75 2,71 0,71 0,17 0,10 0,12
Sy 1,43 0,88 0,66 1,11 0,08 0,09 0,04 0,05
28, 2,86 1,76 1,32 2,22 0,16 0,18 0,08 0,10

x~- Is not btaken in account at deviation calculating

CONCLUSIONS
The optimal conditions ¢f getting the modified TG~ curve of
dicitratoborates Me [B (06 H6 07)2] 2 8 H20 in the region of de-
bydration are: weight of sample 245 mg, heating rate 1,25 K/ min,
the use of Q-Derivatograph in dyramic regime, the scanning rate
20 mm/min, small standart crucible, the sensitivity of thermoba-
lance 0,25 mg per unit of scale.
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