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ABSTRACT

Decomposition of zinc, cadmium, lead and mercury bissgalicylo~
aldoximates has been examined by TG, DTG and DTA methods. Ele~
mentary analysis, analysis ot IR spectra and X~-ray radiography
of the sinters has been made. Thermal decomposition reaction of
the compounds under investigation has been suggested. Where pos-
gible, computer calculatiors of the mechanigm and asgociated kine-
tic date using thre integral method, have been made.

INTRODUCTION

Salicyloaldoxime forms sparingly soluble mono - and bis - com-
pounds with iong of bivalent metals!/. Bis compounds exhibit ‘an in-
tracomplex salt character.

A stable six-membered ring results from the formation of a bond
between the metal. ion and oxygen of the hydroxyl group and nit-
rogen of the oxime group.

In the present work, thermal decomposition ot zinc, cadmium,
lead and mercury has been investigated. It is a continuation of
thermal analyses of compounds exhibiting intracomplex salt cha~-
racter2 .

EXPERIMENTAL

All analytically pure reagents produced by POCh-Gliwice were
used without further purification. Salicyloaldoximates were ob-
tained according to the preparation method presented by Lumme
and Knuutt11e1/.Thermal analysis was carried out by means of
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OD-102. /MOM Budapest/ derivatograph, temperature range 20-1000°,
heating rate 5°/min in air. Sample mass was 50 mg and o - A1203
wag used as reference material, Temperatures at which sinters are
obtained and mass losses in individual decumposition stages were
determined from TG curveg. Elementary analysis of the sinters was
made /Table 1/. As an example, Fig, 1 presents thermal analysis
curves for mercury and zinc, salicyloaldoximates.
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Fig. 1 Thermal analysis curves: a/ mercury esalicyloaldoximate
b/ zinc salicyloaldoximate

IR apectra of the compounda before heating and of their sinters
were analysed. IR spectra were recorded in the range of 4500 -
400 em~'. The sinters were prepared in the form of tablets in KBr,

Diffractometric examination of the sinters wes carried out by
meens of DRON-1 diffractometer, using Cu-Ky. rediation with nickel
filter.

RBSULTS AND DISCUSSION

Analysis of TG and DIG curves of the examined compounds indi-
cates that decomposition of zinc and cadmium salicyloaldoximates
is a two-stege, and of mercury end lead & three - stage process.
Decomposition of zinc compound beging at’16S°. and ends at 4209.
In the firat stage, one molecule of salicyloaldoxime is releaged
and a mono compound is formed /Table 1., IR analysigl In the se-
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cond gtage the remaining ligand molecule is releaged and zinec oxi-
de is formed /Table 1 , diffraction patternl Changes on the TG
curve correspond with four peaks on the DTA curve /Fig. t/. Decom-
position of the cadmium compound begins at 140°, The first stage
ends at 2350, and then, up tp 330° a sglow loss in mass occcurs two
steps, The sinter obtained at 240° exhibita 36 % mass loss, which
corregponds with the release of one ligand molecule /Table 1, IR
analygia/. The second rapid change begins at 340% and ends at 420°
Cadmium oxide is formed /Table 1, diffraction pattern/.
Decomposition of lead galicylomldoximate proceeds in three stages.
The observed mass losses, elementary analysis of ginters, diffra-
ctometric analysis, and IR spectra indicate that in the first sta-
ge one ligand molecule is released. In the gecond stage, as & re-
gult of releage of one molecule of water from two molecules of
monogalicyloaldeximate, a dimer is formed. The final decomposi~
tion product is lesd oxide, Three exothermic peaks 180°. 285°,
480° occur in the DTA curve. Decomposition of mercury complex bew
gina at 160° /Fig, 1/. The first two stages overlap to a great
extent /finflection of the TG curve correspondg with 30 % mass
loss and the peak in the DTG curve at ZgSOf.

Analysis of the sinter obtained at 265 demonstrated that a monoe
compound is formed /stage I/. The compound immediately decomposes
and mercury and & part of orgenic fragment volatilize /stage II/.
The remaining solid of the organic fragment volatilizes in the third
stage.

CONCLUSIONS

The following decomposition reactions were suggested: zinc and
cadmium salicyloaldoximates /Ms=Zn, Cd/:

I u(c7n602n)2__—u(c7nsoauj G0 N
II % (G7H502N) ~— M0 +’gaseous decomposition products

Lead salicyloasldoximate:
1 Po(cpH Eozn)a—-a-rb @7550231) 0o H 0N

II 2Pb (c.,nsozai) ———Hy0 +(N0-CH,~O0Pb) ,0
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JIT KN!C-CGHI‘-OPb)zO —=Ph0 +}gaseous decomposition producta,

Mercury salicyloaldoximate
1 ng(c.,usozx) p—He (0735.021«) +4CH0,N
11 Hg(c7H502N) — £ +4gasecus decomposition products

III A—pPgaseous decomposition products

(A" - golid products of organic frakment decomposition)

Applying the case model approach and meking use of a computer, the
mechanism and kinetic paremeters of the first decomposition reac-
tion of cadmium and lead compounds were determined.

The following parameters were obtained for the cadmium campound:
the decomposition proceeds according to mechanism A5

E = 12,1 kcal/mole, A = 5,7 « 104, &= 0,071
For lead compound -~ mechanism A2

E = 14,6 kcal/mole, A =6 » 10°, o= 0,024

It was impossible to determine parameters for the reaction of the
firgt decomposition stage of the zinc cuwlex. In the course of the
change, & strong absorption decomposition products probably oc~
curs, resulting in slower mass loss and in a different shape of the TG
curve /Fig. 1/.
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