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Abstract :  5-Anilino-1,2,3,4-thiatrizol forms 1:1
complex with Zn(II) Chloride. Kinetic parameters like
order of reaction, activation energy, entropy of
activation and frequency factors have been determined
by graphical method of Freeman and Carrol and Doyle’s
method as modified by Zsako using TG cure. The
complex decomposes regularly. First stage of
decomposition is selected for the determination of
kinectic parameters.

(Keywords : 5-anilino-1,2,3,4-  Thiatriazol,TG curve,
order of reaction, activation energy. Entropy of
activation, frequency factor)

Introduction

 In recent years thermal analysis
technique is becoming a useful tool in different
field to study ad chemical science, polymer
science biological and medical sciences.1-8 The
organic compounds contains N, and produce
more sensational result in vivo9 .The metal
complexes have increased interest in the field of
biological activities as antibacterial, antiviral,
antifungal, agents.10-12  Research study indicates
that a cyclic ligand containing nitrogen, oxgen
and sulphur donor atoms in their structure can
acts as effective chelating agents for transition
metal Ion. It is observed that when the drugs are
administered as metal cheate there is increase in
activity.

Transition metal complexes which
usually contain nitrogen, sulphur and oxygen as
ligand atoms are becoming increasingly important
because these Schiff bass can find with different
metals centers involving various co-ordination
site and allow successful synthesis of metallic

complexes with interesting stereochemistry. The
thermal decomposition products of the complexes
having nitrogen/ sulphur ligands are apparently
of significances in understandind the
biochemistry of the complexes. Thus paper deals
the solid state kinetics of Zn (II) complex with 5-
aniline- 1,2,3,4, Thiatriazol and calculation of
kinetic parameters i.e. order of reaction, activation
energy. Apparent frequency factor and activation
entropy using Freeman and Carrall method as well
as Zsako method.

Experimental
Thermograms were recorded by Metller

TGA. Ligand with 5- anilino- 1,2,3,4, thiatriazol
was prepared by condensation of ethanolic
solution of phenyliso thiocynate with hydrazine
and aqueous sodium nitrite. Zn(II) complex was
prepared by refluxing slowly 40 ml. ethanolic
solution of 0.01 m Zn(II) chloride and 40 ml
ethanolic solution of ligand. A white ppt was
separated out gradually, which was filtered and
dried over anhydrous CaCl

2
.

Results and Discussion
The first stage of decomposition was

selected to study the solid state kinetics. The
kinetic parameters such as order of reaction.
activation energy, were determined using the
existing weight of the complex at equal temperature
intervals, i.e,, 100C by Freeman and Carral method.
A linear plot were obtained when
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Table-1
Date obtained by Freeman and Carrall method

Temp °C Weight Wr= Wc-W 

wrlog

dt/dwlog




 r
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10T    

01 140 3.71886 11.47321 1.57773 

02 150 3.67792 03.39476 1.78206 

03 160 3.64645 04.26689 2.06115 

04 170 3.60597 02.97047 1.42509 

05 180 3.53758 03.26336 0.71399 

06 190 3.42591 01.46360 0.32772 

07 200 3.26904 00.41508 0.57523 

 Initial weight at 1200C = 3.79 mg.
Final weight at 2100C = 3.14 mg.
Here W

r
 = W

c
-W

W
c
 = Weight loss at completion of reaction

W = total eight loss upto time t.

The line intercepted at 1.8 suggesting the order
of reaction as 1.8 and applying E= 2.3R slop gave

the value of activation Energy to be equal to
18.66000 K cal/ mole.

In the Doyle’s method13 modified by
Zasko14 the weight at the compound at different

temperate were noted from T.G cuve and F (  )
values are calculated (Table II)

Table II

Data of log F (  ) values for the complex calculated at different temperatures

Temp 0C Weight (mg) 
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Log  
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1

(lnLog  
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
1

Log  

130 3.77142 10.02979 -1.52607 -1.51952 -1.51294 

140 3.71886 01.11122 -0.95381 -0.92846 -0.90261 

150 3.67797 0.17459 -0.75798 -0.71698 -0.67465 

160 3.64645 0.22343 -0.65085 -0.59710 -0.54103 

170 3.60597 0.28615 -0.54340 -0.47226 -0.39701 

180 3.53758 0.39213 -0.40656 -0.30295 -0.19038 

190 3.42591 0.56517 -0.24782 0-.07945 0.11385 

200 3.26904 0.80825 -0.09245 -0.21789 0.62481 

210 3.14530 1 0 0 0 
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Initial weight at 1200C = 3.79 mg.
Final weight at 2100C = 3.14 mg.

fo
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WW

WW






Here W
o
 = Initial weight

W
f
 = Final weight

W = Actual weight
The Bi values for different order of reaction were
calculated by the following equation

B
o
 = log - log()

B1 = log(
1

1−∝
)-logp(x) 

B2 = log(
∝

1−∝
) - logp(x) 

The values of -log p(x) were noted trom Zsako
table. Therefore the values of minium deviation
were calculated by the

δ=ඨ
(B1.Bഥ)2

r
 

Where r is the no of Experimental data for the
calculation of B. The value of S.and E
corresponding to B

o , 
B

1
 and B

2
 are give in table III

The least value for minimum deviation was 0.12324
when f = 0 and E = 12 Kcal/ mole and Bo = 7.69222.
It indicates that the order of reaction and
activation Energy are 0 and 12 KCal/ mole
respectively. The apparent frequency factor and
apparent entropy of activation were calculated
using.

log
z
 = + logR

q
 – E and

Ds 

found to Z = 3.56738 × 107 sec–1 and
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Respectively. The value of kinetic

parameters obtained by different methods are in
good agreement with each other.hence are more
reliable.

Thus these may be utillised in the study
of salid state mechanism.
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