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ABSTRACT 

Decomposition of zinc, cadmium, lead and mercury bissalicylo- 

aldoximates has been examined by TG, DTG and DTA methods. Ele- 

mentary analysis, analysis or IR spectra and X-ray radiography 

of the sinters has been made. Thermal decomposition reaction of 

the compounds under investigation has been suggested. Where poe- 

sible, computer calculatiorsof the mechanism and associated kine- 

tic data using me integral method, have been made. 

INTRODUCTION 

Salicyloaldoxime forms sparingly soluble mono - and bls - com- 

pounds with ions of bivalent metals 1'. Bis compounas exhibit .an in- 

trauomplex 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 of zinc, cadmium, 

lead and mercury has been Investigated. It ia a continuation of 

thermal analyses or compounds exhibiting lntracomplex salt cha- 

raoter2'. 

EXPERIMENTAL 

All analytically pure reagents produced by PCCh-Gliwice were 

used without further purification. Salloyloaldoxlmates were ob- 

tained according to the preparation method presented by Lumme 

and Knuuttile '/Thermal analyele 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<- A1203 

was used as reference material. Temperatures at which sinters are 

obtained and maes losses in individual decomposition stages were 

determined from TG curveS* Elementary analysis of the sintere was 

made /Table l/. As an example, Fig. 1 presents thermal analysis 

curves for mercury and zinc, aalioyloaldoximates. 

P 
% l 

a 

Fig. 1 Thermal analysis curvest a/ mercury salicyloaldoximate 

b/ zinc salioyloaldoximate 

IR spectra of the compounds before heating and of their slnters 

were analysed. IR speotra were recorded in the range of 4500 - 

400 am". The ainters were prepared in the form of tablets in KBr. 

Diffraotometric examination of the einters was uarried out by 

means of DROP-1 diffraotometer, using Gu-&radiation with nickel 

filter. 

RESULTS AHD DISGUSSIO% 

Analyeis of TG and DTG,ourves of the examined compounds indi- 

oatea that deoompoeition of zinc and oadmium salicyloaldoximates 

is a two-stage, and of mercury and lead a three - stage prooess* 

Deoomposition of zinc compound begins at 165', and ends_ a? 420'. 

In the first stage, one molecule of ealioyloaldoxime Is released 

and a mono compound ie formed /Table 1 , IR analyd.~ In the se- 



T
ab

le
 

?.
 

C
h

ar
ac

te
ri

st
ic

 
of

 
ei

n
te

ra
 

of
 

aa
li

cy
lo

al
do

xf
m

at
ea

 
un

de
r 

in
ve

st
fg

at
io

n
 

T
em

pe
ra

- 
R

aa
u

lt
fn

g 
C

om
pl

ex
 

tu
re

 
,=

 _
 

co
w

ou
n

d 
C

aU
m

la
te

d 
[%

I 
F

ou
n

d 
[%

I 

~
~

~
~

C
2R

) 
40

96
 

47
~

1 
2,

5 
6,

9 
32

,5
 

39
,9

 
41

15
 

2,
9 

7,
O

 
32

,2
 

&
IO

 
75

,9
 

m
3 

77
.9

 
8C

.3
 

14
0-

23
5 

C
d 

(C
74

P
21

1)
 

C
d[

C
,R

30
2~

 
35

,7
 

34
,0

 
2,

C
 

59
7 

45
92

 
36

.0
 

34
,0

 
21

1 
5,

7 
45

,3
 

2 
33

0-
42

0 
C

d0
 

68
* 

2 
87

,5
 

68
,O

 
87

.6
 

33
*4

90
 

P
bC

 
53

.4
 

92
,7

 
54

.0
 

93
ro

 

w
 (

C
7H

60
9)

 
2 

$6
6 

R
g(

C
,I

$O
;B

) 
29

,C
 

25
,2

 
I,

5 
4,

2 
59

t4
 

30
,o

 
25

,4
 

1,
6 

4,
3 

59
,0

 

-3
90

 
so

if
d 

ds
co

a-
 

pe
rl

ti
o2

l 
pr

o 
du

et
e 

of
 

or
- 

ga
n

ic
 

Ir
ag

- 
m

en
t 

47
0-

58
0 

aa
m

pl
e 

vo
la

- 
tl

lf
se

s 



cond etage the remaining ligand molecule ia released and zinc oxi- 
de is formed /Table 1 , difi’sactdon Pat tern/ Changes on the TO 
curve correspond with four peaks on the DTA ourye /Fig, $4. necom- 
pasittion of the cadmium compound begins at t40o, The first stage 
ends at 235', an& then, up tp 33Oo a slow lass in mass occurs two 
steps. The sinter obtained at 240' exhibits 36 % mass loss, whioh 
correaponda with the release of one ligand molecule /Table 1, IR 
analysis/. The second rapid change begins at 340’ and ends at 42Oo 
Cadm$um oxide ia fonaed /Table 1, diffraction pattern/, 
Decomposition of lead salfcyloaldoximate proceeds in three stages. 
The abserved mass Josses, elementary analysis of sinters, diffra- 
ctometric analysis, and IR spectra indicate that in the first sta- 
ge one ligand molecule is released. In the second stage, as a re- 
sult of release of one moleoule of water from tmo molecules of 
mo~osa~ic~loa~dox~ate* a dimer is formed, The final decompoai- 
tion product is lead oxide. Three exothermlc peaks 180’. 285’, 
48Oo occur in the RTA curve. Decomposition of mercury complex be- 
gins at 160’ /Fig, l/. The first two s+=CJea overlap to a groat 
extent /inflection of the TG curve corresponde with 30 $ mass 

1~s and the peak in the DTG curve at agso/_ 
;An&.y&s oje the sinter obtained at 265 demonstrated that a mm- 
compownd fs formed /stage If* The COmpOUnd immediately deComPoses 
and mercury and a part of organic fragment volatilize /stage II/* 
The vem&&q a&&.? of the organSo fragment volatiliae; in the third 

stage l 

CONCLUSIOHS 

The following decomposition reactions were suggested2 zinc and 
cadmium salicyl~aIdo~~ates &&n, cd/t 

* NkF6°24 2- id (v*02N 1 9 + C7R,02N 

If IQ [~~~*zN) - YO c)gaseous decomposition products 

Lead salicylaaldorimate: 
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204bO +tgaseous deCOmPO8itiOn products, 

Mercury salicyloaldoximate 

II Hg(C7H5C2N) - A*+tgaseous decomposition products 

III A-&gaseous decomposition products 

( 
Ax - solid products of organic fragment deoomposition > 

Applying the case model approach and making use of a computer, the 

mechanism and kinetic parameters of the dirst decompo8ition reac- 

tion of cadmium and lead compounds were determined. 

The following parameters were obtained forthe cadmium canpourtd: 

the decomposition proceeds according to mechanism A5 

,E = 12,l kcal/mole, A = 5,7 * 4 10 , 6s 0,071 

For lead compound - mechanism A2 

E = 14,6 kcalfmole, 5 A=6*10, 6= 0,024 

It was impossible to determine parameters for the reaction of tAe 

first decomposition atage ofthe zinc c~+lex. In the Course of the 
change, a strong absorption decomposition products probably oc- 

curs, resulting in slower mass loss and in a differentshape’of then; 

curve. /Pig. l/. 
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