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Thermal decomposition kinetics and mechanism of

copper (II) complexes derived from amino acids
Tiwari Privanka*-and Mohbey H.
Departmen of Chemistry, Govt § P Venna PG Collcge, Bilaspur495001 (Chhettisgach), INDIA
*pF1yank 30509 yehoo'com

Abstract

Mixed ligand complexes of copper(ll) with aninu aeids
have been synthesized and characterized by elemenial
analysis, IR spectra and thermogravimetric Analysis.
Kinetic parameiers such as apparent activation energy,
frequency foctor and entropy of decomposition of ®
complex have been determined employing methods of
Sharp-Wentworth and Coais-Redfern using non-
isothermal thermogravimeiric curves.

The values obtained for activation energy. entrapy of
activaiion and frequency facitor as calculated from
Sharp-Wentworth and Coats-Redfern method are in
good agreement with each other.

Keywords:  Kinetic, Thermogravimetric  analysis,
Copper(l) Complex, Amino acid.

Introduction ‘ .

Ther Iytical techniques provide important inforntation

in elucidating structural and bonding in complexes. A few
workers' carried out studies on thermal decomposition and
kinetics of metal chelates with 2zomethine ligands Dhar 9nd
Singh* have reported kinetics and thermal decomposition of
some Schiff base complexes Heating can produce different
changes in solids and depending upon propersties measured
and temperature programmes, there are several thermal
methods**, Fruitful ideas about principle techniques and
instrument Jgbout thermal analysis arc suggesied by
Smoothers et al®.

Use of thermoanalytical techniques for .following reiction
mechanism of metal ions during cause of therma!
decomposition of meial chelates has been reponied by
Wendlandt’®. A study of thermal decomposition of Schiff
base complexes of Co(lI), Ni(II) and Cu(ll) derived from
salicylaldchyde and glycine have been roported by
Nathmala''. The kinelics of reaction between ictrachioro.
aurate  (J) and  L-methionine  were swdicd
spectrophotometrically using stopped- flow lechnique at
different lemperatures'?,

Schiff base derivated from 2-nitrobenzaldehyde with amino
acids and their Co{tl), Ni(I1) and Cu(ll) complexes were
synthesized and characterized'’. The complexes of Mn-
Lysine'* Pd-lysine'® and Cu-lysine'® were also obtained and
characterized In this study attempts have been madc to
establish thermal behavior of copper(il) complexcs with
anuno acids.”’

80

Material and Methods

Syathesis of inetal complexes: Freshly precipitated copper
hydsoxide was mixed with equimolar solutions of amino
acids (proline and alanine, proline and tryptophan). The pH
of the solution was kept as 7. The filtrate was concentrated
on water bath. On cooling, blue crystals of temary complex
separated out. These were re-crystallized with double
distilled water and dried.

Consequently, the following physical measurcment and
analysis were carried out 1o check purity and elucidate the

struclure.

Elemcntal Analysis: The clemental analysis was obtined
from CDRI Lucknow. The analytical data of the complexes
arc compiled in table 1.

" IR Spectra; The IR Spectra were rocorded (as KBr Discs)

on Irftared spectrophotometer Perkin-Elmer FTIR in the
region 4000-400cm™,

Thermogravimetric Analysis: Thermogravimetric analysis
of the complexes in an inert atmosphere was carried out
using heaung rate of 10°C per min in Metler-Toledo
inrument at NIPER, Mobhali.

Results and Discussion

Analytical data are compiled in table 1. The IR Specira of
synthesized complexes have been compared with IR Spectra
af free ligands. In free amino acids 9-NH;* frequencies
observed at ~3100cm’!, ~2900cm’' and ~I1640cm” are
completcly absent in IR spectra of their complexes and
sppearance of 9-NH; characteristic bands in the region of
3500-3200 cm™ confimu involvement of -NHz group of
smino xcid in bonding'™'%. Other low intensity bands
obscrved in IR region ~600-400cm™ are due to %(M-N) and

* ®(M-0) streich'™* supported by Nakamato’s assignments

In all the complexes, the spectra show a wesk band at
-300cin' due 10 rocking made by the coordinated water

molecule'®!,

Hunice it is confirmed that water molecules are Present in
coordination sphero of the complexes but aro not tightly
bound due to  Jahn-Teller distortion.  Further
thennogravimetric analysis (TGA) (Figure | and Figure 2)
pruvides information regarding presence of water molecules
in coordination sphese (tabie 2). The copper (1) complex
starts  decomposing  only after 150° C.  The
thermogravimetric  curves indicate loss of two water
mofecules in the range 180-276°0. This confirms that two
cuordinated water molecules are present®2! in these
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WATER QUALITY INDEX OF TAMNAR AREA NEAR THERMAL
POWER PLANT IN RAIGARH DISTRICT, INDIA FOR DRINKING
AND IRRIGATION PURPOSE

PRIYANKA TIWARI
Department of Chemistry. Govt. | P Verma Arts & Coinmerce PG College Bilaspur, Chhattisgnrh 495 001, I
- (Received 12 November, 2018, accepted 5 January, 2019)
g ABSTRACT -

In recent years, environmental issues regarding gl

obal climate change, groundwater contamination

and removal of pollutants have become significant for proper environmental management. inthe
management of water resources, both quality and quantity of water is important. Environmental
pollution by coal based powur plants all over the worla is cited to be one of the major sources of
pollution. The area under study is surrounded by thermal power plant. Therefore, there exists a
demand to understand the extent of pollution in the study area In order to assess, the groundwater
quality for drinking and irrigation purpose In Tamnar area, Raigarh District,Indis samples were

collected and analyzed for various hydro-geochein

ical properties; pH, Electrical Conductivity, Total

Dissolved Solids, Ca™, Mg™. Na‘. Results of this study showed that most of the analyzed

groundwuer samples po-ed no threat to

human consumption and irrigation , since the

concentration of phy.ico-chcmkal paraneters were within WHO standards.

KEY WORDS : Groundwater water contamination, Groundwater quality, Hydro-
geochemical properties, Physico<hemical parameters

INTRODUCTION

Water is an essential natural resource for sustaining
life and environment that we have already thought
to be awailable in abundance and free gift of nature
(Shahid et al., 2008; Mitra et al., 2007; Siddiqui et al.,
2005). Ground water contributes only 0.6% of
earths total water resources. Groundwater quality
problems are increasingly evoking considerable
. concern (Al-Salim, 2009, Adekunle, 2009, Jinwal and
Dixit, 2008) as population expansicin unplanned
urbanization and unrestricted exploration also
imply more water demands. The suntability of
ground water for drinking. irrigation and industrial
purpose depends on its hydro-geochemrcal
composition (Singh and Singh. 2008; Khodapanah ¢t
al., 2009). With water as a universal solvent, capable
of dissolving virtually anythung, the concentration of
various hydm-geochemual contents is also
dependent on the nature of the aquifer geology,
contact time (Earle and Krogh, 2004) and existing

climate. The quality of water is of vital concemn to
mankind as it has direct link with the human health
and to surrounding environment, and therefore
knowledge about it is as essential as s quanuty for
effective water resource management (Tiwari and
Mishra. 2011). In the recent years the quality of
surface and groundwater sources n [ndia has
become questionable for various designated uses in
the modern society (Dutta and Tyag, 19961 Thermal
power plants are one ot the major sources ot
environmental pollution. The study arca (Tamnar
Ragarh district, India) s <ituated around thermal
power plant. Hence study on water quality ats
pollution impacts assumes greater importance
under the concept of sustainable development.

EXPERIMENTAL

Study Area

Tamnar town of Raiyarh District India lies between
Jatitude 22.0907 © N and longitude 83.4804 9 E The

*Corresponding author’s email: priyankat1509@®yahoo.com
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# Recent advances in kinetic computations of solid state

, thermal decomposition with thermal analysis data  __ E i
d Tiwari Privanka o ’
Depariment of Chemistry, Govt. J P Verma Arts aad Commr:r':empo College, Bilaspur, Chhattisgarh, 495001, INDIA
priyankat0$09@yahoo com

Abstract kinetic purpose. The application of thermogravimetry to
Thermal analysis techniques like Thermogravimetric  thermal decomposition was done by Freeman and Caroll®

Analysis (TGA). Differential Scanning Calorimetry ~ Dynamic Thermal Analysis (DTA) Peﬂk: were used to
(DSC) are important analytical tools in the field of estimate acuvation encrgy wby Kissenger Accordn:; lo &
‘materials, metallurgy, physics, chemistry and :‘(:TA C Kinetics Comnutice', the mmzd;t:muscmu.uple

5 ¢ : ating rate programmes are recommen or computation
sﬁ:":;’:alﬂ);gﬁ ’"T’G";“}::g;’u%wg:z;’:i:oﬁigg: of reliable kinetic parameters, while methods that use sirigle ’

heating rate program should be avoided. e

Kissinger - method,  Kissinger-Akahira-Suranose 108 rale prog: I -
method and Vyazovkin method The objective is to
review the various methods processing kinettc data
obtained from TGA.

Kinetic Calculation: The rate of decomposition (da/dt) in
solid state kinctics is described by general kinetic equation:

o S =k(T).f(a) (1)
Keywords Thermogravimetric analysis, Thenmal analysis,

Kinetic data. where tistime, T is the absolute temperature and k 1s the rate

. constant. The conversion 0<a<| is a measure of the extent
Introduction

. of reaction and detenmined from mass loss data. Equauon (1)
Sohd state kinetic data oblained by Thermogravimetne descnbes rate as a hinear function of lemperature dependent
Analysis(TGA) and Differenual Scanning Calonmely  rate constant k(T) and the conversion -dependent reaction
(DSC) are of increasing practical interest because a rowing — model fla)'. The reaction model is classified according to i
number of technologically :mportant processes ke thermal  mechamstic assumptions like nucleation, diffusion or =~
energeuc matenals and crystalline solids, therma! oxidation reaction order'! and varies for different types of processes
and pyrolysis of fucls and polymers, crystallizauon of  The rate constant is generally expressed by the Amrhenius
glasses and polymers and the solidification of metalhic alloys equation’ -
are frutfully studied using these techmiques' Thermal (-%)
analvsis kinetics is able to provide kinetic parameters,  k(T) = A.e* ™ @)
esumate thermal stability and hfe span of matenials and _
reaction mechanisms and provide supporting information for with A being the pre-cxponential factor (ume™), Ea the
esumating “Properties of energetic materals and  acuvation encrgy (KJ/mol) and R the gas constant (8.314 K-
combustibles’. TGA is a thermal analytical technique where Imol-1). Substituting Arrhemus equation n equation (1)
changes in the mass of a sample are measured as a functon  @ives standard kinetic equation under isothermal or non-
of time or lemperaturc being subjected to a controlled isothermal conditions
temperature in a controlled atmosphere’.

£a
» g pda_ (5

DSC method 1s one of the common techmques apphied 10 el f(a) 3
investigate alphs transiion in  polymers and their )
compostes' DSC has been widely applied m the ~ Where p is the heating rate (k time'")
invesuigation of nurerous phenomena occumng during the o . )
thcmm%. heating of organoclays and polymer/clay The kinetic descnption of reaction process is in the form of
nanocomposites or nanotubes involving glass transition, kinetc triplet of the two kinetic parameters and the reacuon
melting, crystallization and curing’ Rate of reaction for model
kinetic processes such as thenmal dehydration of
mnopanizc population has been measured by constructing Methods for analyzing non-isothermal solid-state kinetic
Arthensus plot from DSC thermograms® The Arthenius plot data: There are many methods for analvzing non-isothermal
can be used to determine energy of activation for hydration solid-state kinetc data from thenmogravimetnc analysis n
process The higher value of activation energy is an These methods can be d""“‘kd into two Types: Model-Fitung
indication of relatively better thermal stability of the system ~ and Model-Free methods

is and their Kinetic applications: Kujrai ~ Model-Fitting Methods: Initially model-fitting methods
EmAka‘h.i;?ly;mla:mlyz:; lhemtogxgglmcuxc data Jror were widely used for solid-state reactions. Model-fitting

137
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