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Abstract

Single crystals of sodium complex of maleic
acid was grown in gel medium for the first time.
Single crystal X-ray diffractometry reveals that the
orystal lattice of the complex is triclinic (P-1) and the
complex is in anlD polymeric form. FT-IR spectral
studies were used to identify the functional groups
and the bonding sites of the ligand with the metal
atoms.

Key words: Maleic acid, Sodium metasilicate gel,
Crystal growth

Intoduction

Metal-organic frameworks (MOFs) constitute
an emerging class of materials useful in gas storage,
gas purification, separation applications and research
on biomedical applications of MOFs is gaining
momentum and this emerging new class of porous
materials s hikely to replace the traditional
nanoporous materials in drug delivery and storage in
the future'. Maleic acid is widely used in medicine, in
the preparation of drugs, in a,gm:uhure as the plamt
growth. regulators, in food mduﬁt}- ete. Maleic acid is
‘used extensively in the pharmaceutical industry for

ndr.ing malcate salis of drugs. Sodium is one of the

tant biologically active cations.

M nnn_:.f methods available for crystal
th hmﬂmﬂyadwdmmm

“solution inmﬁm in ﬁf-m e

simplicity and ability 1o suppress nucleation center,
Slow diffusion of reactants in the gel medium ey be
considered to mimic the growth of crystals in
human body”. The principal aim of the present study
mainly focuses on the growth of Sodium complex of
maleic acid on sodium metasilicate gel.

Experimental procedure
Crystallization method

The apparatus used for crystallization o
single crystals by gel technique consists o
borosilicate glass tubes of length 20cm ‘and diamete
2.5¢m. Silica gel was prepared by adding a solutios
of sodium metasilicate to Eﬂ% maleic acid slowl:
with continuous stirring. The specific gravity o
sodium metasilicate was varied between 1.4 g¢
and 1.05g/cc and pH was adjusted in the range 3 - £
About 20mi of gel solution with the desired value ¢
pH was then transferred to several test tubes and 5r
of acetone was added 1o each test tube 10 redus
solubility. Over the set gel, acetone was added.

Results and discussion
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qxidation. increases interlayver distance between graphitic layers, and reduces the crystalline
size of OU

We are also explonng the possibility of utihizing Metal Organic Frameworks (MOFs) for
supercapacitor apphcation. We have synthesised a cobalt based metal-organic-frameworks
‘CoNIm(RHO)] and the material was tested for supercapacitor application using
clectrochemical techmiques such as cyclic voltammtery (CV), AC impedance, and
chronopotentiometry. The MOF showed a specific capacitance value of 263 F/gm in KOH

electrolvte

“heod eddge asidstban

Figure 1. Graphite oxidation
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Thermoluminescence Dosimetry is a powerful technique used for the estimation of
both high and low ionising radiations. Various models of TL suggests that the impurities
idded can introduce high luminescence efficiency and to control the glow peak temperature.
n the present work, the effect of codoping with Al in the SrSO; lattice is studied in detail.
1S0,: Eu. Al phosphor have been irradiated using gamma-rays of Co®™ and the TL glow
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gingle crystal X-ray diffraction studies

The crystallographic dats reveals thin the
crystol latrice of the complex s triclinic (1) with
anit el parameters @S 9S12(MA, h=6.389 1A
cII2NTBNA,  a=1042192), 01 49002,
e 100, 16502, Caordination enviconment of the
complex. with atom numbering scheme is shown in
fig.). The central Na atom s surrounded by sin
axyvgen atoms and forms an petahedm) environment.
It means that the Na(l) is bonded w0 one maleate
i@d-wiﬁh O N distanee 2.373A and to five

nﬁuﬁ axy sen atoms o torm o octahedral

envirenment. The hﬂdﬂ;mg bond Na(l) - O05) buikds
polymeric

structure

¢

‘Figg.1 Molecular structure of CHNICs
Fig2 P IR specorum of the rown crysals
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Fourier
Spectra

The FT-IR spectrum of the grown crystal is as shiown
i fig 2. The specirum: contains twin sets o pruy
bands due to- w000 ar 1694, 1621 em’ and
u{ COO) a1 1397, 1364 o’ Lol maleate ligard). For
orie ol the carboxylale groups, the wpamjun between
u 00 and o (COG) of 297 em” is significantly
Yarger than the value of 248 e for Tree maleic peid,
idlicating. that one of the carboxylae  grodps
coordinmed to  the cential  sadivm  don in
ampnodentate fashion”  The band st 1214cm

corresponds w C-0 stretehing which s shitted
lower frequency region with respect 10 the liganm)
(1261em 'Y due to the wnrdmutmn with the ventral
Sodinm atom.

transform  infrared (FTIR)

Conclusions

Smgle ervstals of Sodim  comples  of
Maleic Acid have been successfulls grown by wel
diffusion method, Sodium metasilicate of gel density
L Odelee and pH 8 produced ovod quality coystals. N-
ray diffraction study confirms that the grown vrystals
beling totnclinie system with:unit cell pararmeters 8
SO031H) A, heedgetn AL CH2ERD A,
G TOR2IE) . Peotan(2y .y H0BIN2) = and the
molecules are  built in 2 manner 1o form @
palvmierized infinite chain,
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Metal co-ordination compounds of d icarboxylic acids are lmhnﬂfﬂgit}aily very
important as they have immense technological application. Maleic acid, a dicarboxylic acid,
is biologically important and its nteraction with different metal 10NS opens new potentialities
with targeted properties. Barium complex of maleic acid (BM) is grown by gel method,
Dielectric properties relate to the ability of a materi ' |
external electromagnetic field. The study of dielectr

and dissipation of electric and magnetic
dielectric property of gel grownBM was studied at room tem
LCR Hitester meter, The variation of diele
with log frequency is plotted, From the spect
dielectric constant decreases with i icrease in frequency. The high value of dielectric constant
at low frequency is attributed to the dipole and

f?'ingfe crystal XRD, UV-Visible spectrum and the valye of di !

frequencies, the Plasmag energy, Penn Gap, I energy and Polarisability of the grown

erystals are calculated and tabulated.
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Thermally stimulated luminescence of
SrSO :Eu,Mnphosphor under gamma excitation for TLD

applications
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ﬂmnﬂlunm (TL) properties under gamma excitations of SrSO4 Fy A1,
{ vhuhunml precipitation technique is investigated. XRD patiern pr.

ture and single phase of the host lattice. The line broadening of 1}
- ‘ﬂumlﬁl:smrmwmslzn Uniformly distributed particles with differe:
jere observed in the SEM micrographs. The dopant compositions in the |
' :hMDMWeSpm were 0,18 at® Eu and 0.3 ats Mn. The
: studi ﬁf‘&!ﬁm.ﬁn Mn phosphor shows an emission at 306p C with »
n osphor is subjected to gamma irradiation of 1Gy dose atro

mi.l)f TLD isunly 240p C. The hILh femperature emission of
ndicates its ability of long storage of trapped charge carriers at ro
pec ... illb!ﬁﬂwsl]'lcslmple trap distribution of the lattice, which s
ap ‘,llmim The Sﬂhtlity of the phn&phur against gamma sto
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sHeurage mote people in 4 vehicle as expenditure sharing basis while savelling. This type of
SRYemment. policies iy belp 0 ovencome the traffic problem i cifics a5 woll o3 promoe

sustuiriable use of petralewm producis. And sl it will help 0 reduce the i
P luition amd sound Pl bufion

Case study

A nimber of gities sicoeiiflully practiced the vehicle shacng method tn the World, The

shiring of Aulo Rickshaws for travelling was successfufly praciiesd in 3 number of citizs in

North Indin. It witl help 1o at only reduce the sir pollotion bot sles/ it may belp 16 =ve the

maney o peoplées in the Ao
Concludon

The decizsions ot Government level s only the way 1o intideice the sharing of vebicles
md popularization of cyeling in the stale. And alio give mofe advertisement may help 1

premate the method i the society
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nodes, Ba:rq_amfec}ﬁplussesses more than four R
of symmetry from f::ublc. In accordance with ob
theoretical predictions the most likely symmet
space group P2 /n. The symmetry was further
of the XRD pattern.The compound pPo
F,hgmiuminescence properties of BaELamTEQ substituted wit
concentrations (15, 10, 5 and 2.5 mol %) WEETE also in*..wra‘am:T
thatconcentration quenching occurred at 15 mg) % of ELF‘I i 3
cross relaxation between two neighbnring Eu:h o Thermniirn iamutmn. due to the
Eu® 5ubstiFuted E:?ILEI m‘l'e{?a presented threeemission lines at 5225'::?:&;3&;;: =
: o , 2
corresponding to the magnetic dipole transition 5{3“_?[:‘1 electric dipole transition EDD_J:-;

e = 3 :
and °D —'F transitions of Eu? respectively. The chromaticity coordinates was found to

be (0.629,0.369) for 10 mol % Eu™ substituted Ba La TeO wi
emission in orange-red region. 2%y, ' Vg Which shows colour of

aMman modes which

indicate a lower;
served Number of OWernng

- Modes ang group
¢ = Monoclinic with the

e Rietveld refinement

gated and it was found
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BIOGENIC SYNTHESIS OF SILVER NANOPARTICLES
AND ITS CHARACTERISATION

Remya G R', Lekshmi P Nair', Jayasudha S',
S Saravanakumar?, Akhila S', Abhimanyu C M’, Prabitha B Nair'*
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Silver nanoparticles possess unique physical, chemical and biological
properties due to which they exhibit catalytic, antimicrobial, anﬁcapuer and vml{nd
healing activity. In the present study silver nanoparticles are syfnmemzed by redut:unn
of silver salt with apple extract. The obtained silver nanoparticles are characterged
using Xray diffraction (XRD), FT-IR spectroscopy, micro Ranj.an smusn?py, Scanr_ung
Electron Microscopy (SEM) and UV-vis spectroscopy. Silver nanoparticles are in a
state of tensile strain with an average particle size of 20 nm. The Surfa_ce Piasnlgg
Resonance peak in the absorption spectra showed an ahsutbal?ca.mammum athT
nm. The constancy in peak position with increasing time period indicates the stability

of obtained silver nanoparticles.
Keywords : Nano particles, XRD, FT-IR, SEM
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GROWTH AND THERMAL CHARACTERISATION OF GEy. GROWy
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Abstract: Calcium matcate
dihvdrate{CaMakerystals wre grown by el method
for the first e, Conditions For growing good
quality crystals are optimized. Elemental analysis
enves  the formula  of  the compound  as
Cal,HO, 2H-O. Thermal properties of the complex
are analysed by TGA'DTA. Coats and Redfern
method  is  wtilised W obtain the kinetic and
thermadynamic parameters of the complex,

Key words: Crystal srowth, maleic acid. calcium
maleate, gel method, TGAL DTA

Introduction

Varnous metal carboxy late compounds  stnike  the
specilic attention of the rescarchers due to their vast
applications in science and technology. Maleic acid is
biologically important and its interaction with
different metal ions opens new potentialities with
targeted properties. Calcium exhibits wide range of
wpologies and confirmations  with co-ordination
numbers ranging from 3 w0 11", Calcium maleste is
used as the substrate for enzymatic jodination

Correx-author el No+ + vi W4 7903070, ”Eyk!-_‘h‘-'{,ljﬁ l-l"ln'l.'-'l'flllhj_-__l;l’.f.” (K Rd;‘i'?hﬁ'“&ihuj

dissolving sodium  metasilicate (SMS) in Sk
distilled water. Maleic acid (IAD Was added 1o S\;
to acidify it to get pH in the range 3 10 7 o ﬁlh;
of above solution was taken in each test tube and ke
undisturbed for setting. Over the set el, ﬂluc-u::
solution of calcium chlonde (0.3 —2M) was addiod a
the top reagent. without damaging the el svster

Results and discussion-C rystal Growth:

Crystals of CaMawere formed at the gel
interface within two week, The growth process book,.
three months for completion. Good quality crystals
suitable for charactenisation studies WeTE grown in
gel medium of pH 6.5 and density L0dgce, 1M
maleic acid, IM calcium chloride. The crvstals of
CaMa were prone o decompose  in air. The
photograph of the grown crystal is shown In figure |
Elemental analysis gives the formula  of the
compound as CaCH.0,.2H:0 (Experimental: C.
23.93%, H- 2.35%Calculated: C- 25.26%, H- 3199

Thermal analysis;

Thermal analysis of the sample wascarnied
out using Perkin Elmer Diamond TGADTA analyser
of controlled diffusion of ionic species in hydrosilica wih 2 heating qate of 10'C/min in the nitrosen
2el medium o gt quality crystals of this piclogically amosphere. The TGADTA results are shown in
mportant calcium maleate. The grown cryvstals gre figure 2
characterised by elemental analvsss, TGADTA

process. As the gel method mimics the growth of
crystals m human body, we are adopting the method

Experimental Procedure:

Figl: CaCH.0,2H.0
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Fig. 4. TGA/DTA curves of Benzophenone crystal

IV. CONCLUSION

Good quality benzophenone crystals were grown by gel
diffusion technique with optimum conditions of gel density
1.04 g/cc and pH value 6. FTIR spectrum has revealed the
vibrational modes which identifies the grown crystal. The
optical band gap of the crystal was determined as 3.18 eV

from the UV visible spectrum. The crystal is having a good
transparency region which makes it suitable for NLO
applications. The crystal 1s thermally stable for 5% up to
150°C and the melting point was determined as 49.55°C.
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nm, which is the low

", ! €r cut off wavelength. There
s[slgmﬁcant abso.rpu(m In the visible ra%lgé Thlz 13023
ransparency region makes the benzophenone | -

* . w | | for optoelectronic applications [8, 9]. TR —
r A al Th ,
. ; _ :
i ® b 0]:_)tlcal band gap E, can be calculated from the
L A absorption spectrum using the equation
& (ahv)" = A(E, - hv) (1)
-' where A is a constant, E, is the optical band gap, h Planck’s
constant and v frequency of the incident photons, «
absorption coefficient{10].
Fig. 3 shows a graph drawn between (athv)’ versus hv .
| L ————————————— E, is calculated as 3.18 eV by extrapolating the linear part of
<" 0 250 2000 1600 1000 500 the graph.
». Wave numbers(cm‘)
fig, | FTIR spectruim of Benzophenone crystal 300
B r74.65 and 102487 cm-1
eaion betweel 1274, : |
“j | i:li* in plane bending modes of C-H while ic 250
L helow i
”l,'ltlf.‘}
B UV-Vis NIR spectral analysis f% 150

e UV-vis absorption spectrum OF 1 _
rhe UV-visible abso | st :
> was recorded in the range 214 nm t .

nt Varian Cary

nysldl shown 11 f‘lli},’.
200 am using the Instruine

NIR spectrometer. g
0 -
| 4 -
1 2 3 4 B 6
Energy hv(eV)
|2
\/E Fig. 3. Plot of (ohv)’ versus photon energy

C. Thermal Analysis

u¥
s ' Differential
: : ¢ analysis (TGA) and _
; Th@nno-gra_.wz'f;;f:) wcreyc arried out for thermal studies.
E % “ 4 DTA curves arc shown in Fig. 4
: 0
A graph, the endothermic peak at 49.53 h(;
04 the melting point of the crystal. Here U |
B g point 19 found to be increased than the rmlu:g &L‘E)
% Sy henone crystals grown by other method ( k. o4
of Woghmpness of the endothermic curve ShO:S EC; tai
i . f ctystallinity. The TGA gr%ph shows that the Cry
X degree 5% up to 150°C.

is thermally stable for

200

Fig, 2. UV visible SPEEEEE
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—Benzophenone has significant

I tical applications. Benzophenone €I}
sl o his work, single crystals of

been grown by severa

benzophenone were S \ L
grown crystal was subjected to FTIR spectral analysis 10

confirm the presence of functional groups. tic
determined from the UV Visible NIR

gap of the crystal was r
absorbance spectrum and found to be 3.18 eV. The nature of
al as an NLO material. Thermal

the spectrum shows its potenti |
| stability were studied by conducting

properties and therma _
Thermo-gravimetric and Differential Thermal Analysis. Here
rved as 49.5 degree Celsius which is

the melting point was obse
well matching with the theoretical value. It is also thermally

stable for 5 percentage up to 150 degree Celsius.

Ke_}wanis-—Ben:aphenouc, gel growth, F TIR, UV-Vis-NIR

spectral analysis, Th ermal analysis

[. INTRODUCTION

Crystals play an inevitable role in modem technology.
So crystal growth is a prominent area in the scientific and
technological research. Since the crystal growth has Immense
applications, it is an interdisciplinary subject covering
physics, chemistry, materials science, chemical engineerng,
metallurgy, crystallography, mineralogy etc. There 1s
growing interest on crystal growth to meet the demand of
materials for technological apphications [1}.
The growth of NLO matenals has become trend 1n recent
y;ars. They are having technological importance 1n the field
0

| and thermal studies of gel grg,, |
ophenone crystal ‘

] ..: r
- _‘
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ﬁ ]

&
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Unidirectional seeded single crystal growth ¢
benzophenone |3, 6] has already been reported th

(7]. In this paper, we are presenting the . “2 ._

studies of gel grown benzophenone crystals.

[I. EXPERIMENTAL - GROWTH OF SINGLE CRYSTALS

Single crystals of benzophenone were formed by -
diffusion technique. The technique involves the setting of w!
and addition of required top solution over the set gel T
crystallization apparatus for the growth consss o |
borosilicate glass test tube of length 20 cm and diamewr25 |
cm placed vertically on a The solution for gl haviag |
specific gravity 1.03-1.05 g/ec was prepared by dissobme |
sodium meta silicate (SMS) in double distilled water. T |
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Using the crystallisation method described 1n scc:ti(?n may be dl.le to the C-H...0 Interaction ; i

2.1, crystals of PbM were formed at the gel interface within 989 gm-llp the_ ligand spectrum dize m'“ Ph) T \
~ne week. The growth process took four Wt‘mkS’ for bending vibration shifts down to 973 éhc C-H out of i & |
completion. Good quality single crystals Suufahlc m‘r single due to th_e presence ‘of intermolecular hn(lj‘lﬁ Which Plagg ‘
crvstal XRD studies were grown in gel medium of pH 5.5 O stretching is identified by the band atiﬁ"logen n’*’:k |
-- Olome jo B |

ith 1M maleic acid and 0.5M lead

and density 1.04g/cC W ' _ |
nitrate. The characteristic shape of the crystal Is shown In |
Fig. | ﬁl
—-—-T—-—'-uf-—-ﬂ ' 2 E
N 5 |
;;“T Va5 :
L“im-—l-m
Fig. 1: Photo of grown PbM crystal. e e PN
<00 2000 1500 g
Wiwnun'lbers(m‘)
SEN
_ il \r R Fig3. FTIR spectrum of PbM |
! \ N t
\ / 3.4. ELEMENTAL ANALYSIS:
g . ; The elemental composition of PbM crystal
Fig2:Asymmetruc unit of PbM. determined both theoretically and experimentall;i Bgs(hw;;
| values are in agreement with each other and th |
3.2. CRYSTAL STRUCTURE. ¢ : ¢ moleculz |
okl ' | formula is derived as PbC2H2(CO2)2.
A report on the structure of lead maleate Experimental: C- 14.81%, H- 0.69%: Calculated
, : ; s : ’ ’ 0, AR oA
grown at higher temperature is available [2]. The report on 14.95%. H- 0.63%.
the growth of title complex at room temperature 1S not _
available so far. To ascertain whether the structure of the gel 3 5. THERMAL ANALYSIS: |
grown PbM is same as that of the reported one, the SXRD TGA/DTA data provides the details regarding the
analysis is done. The single crys‘tal XRD data of a well thermal stability of the complex. An amount of 155 mgis
formed  crystal. wgte collected_ e B-ruker Al P taken for the analysis. The results of TGA and DTA studies t
Apex2 CCD diffractometer .wEth graphite monochromated are given in Fig.6. PbM is thermally stable upto 250:C.
Mo Ka (A= 0.71073A) radiation. The PbM crystals thﬁus This confirms the absence of lattice water and co-ordinated |
grown by gel method belongs to the space group P21/C with water molecules. This is followed by an endothermic pedk |
unit cell parameters a= 9-3795(_3)_ A{ b:_'6'9537(3) A, c= at 337-C which indicates the elimination of organic ligafld
8.2616(4) A, p= 111.121(2)e. This 1S similar to the reported to form metal oxide, PbO and elemental carbon residue with
structure. Asymmetric unit of PbM is as shown in fig.2. 2 weight loss of 26 %(cal: 26.89%). Wel oht of thc‘ﬁ@
residue PbO + C (74%) observed from thermal studies 15
A3 FTER WICTRML SECe: : . ; found to be in agreement with the calculated residual weight
The co-ordination of the metal ion with the organic of 73.11% [7].

linker is reflected as the shift in the vibrational frequency of
the complex. The FTIR spectrum of PbM is shown 1n fig.3.
The absence of broad band around 3400cm-1 confirms the
absence of water of ligation in the structure of PbM [4].

The bands of protonated carboxylic groups are usually
expected in the range 1685-1715 cm-1. These bands are
absent in the PbM spectrum indicating the complete
deprotonation of this group which is supported by SXRD.

The band at 1642 cm-1is assigned to the asymmetric stretch
while the band at 1406 cm-1 and 1535 cm-1is assigned to

the symmetric stretch of the carboxylate group [5]. Thus the peie
Av value of 236 ¢cm-1 and 129 c¢cm-1 corresponds to the Figd: TGA/DTA of Pb =
unidendate and bidendate mode of co-ordination of the 3.6. UV- VIS SPECTRAL STUDIES: S

ligand with the metal, which is evident from the SXRD data.

The band at 1530cm-1 due to vC=C in the ligand spectrum
shifts down to 1496 c¢cm-1 in the complex spectrum. This optical applications, UV- Visible

i
-----------
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Abstract | 4

Metal comnlozon formed with biologically important N,O-donor ligands have received g
asvi =y attantine pure= the nost decades. Pyridine-2-carboxylate (also known as picolinic acid) i
is a very interesting ligand for chemists as well as biochemists as picolinic acid 1s the body's
~vime chelator end has important dietary and pharmacological applications. In the present ¥

;t: Sy rvo-ort tae crystal structure of diaquabispicolinatozinc(II)dihydrate. The single &
crys:.:als -ore obtained by gel diffusion technique. Sodium metasilicate was employed for gel §.
preparation. 1he cormrrmnd crystallizes in monoclinic space group P2,/n and possesses &
monameric structure. The grown crystals were further characterzed by elemental analysis, 3
T  and  aoede-  Xeray  diffraction studies and UV-Visible spectroscopy. &
Kewvwards: Gel growth, Single crystal X-ray diffraction, FT-IR, Powder XRD g
: &

Introductinn k '

. Metal complexes formed with biologically important N,O-donor ligands have received
much attention over the past decades. Pyridine-2-carboxylate (also known as picolinic acid)
is a very interesting iigand for chemists as well as biochemists as picolinic acid is the bodyjs
prime chelator and has important dietary and pharmacological appljcations"z. Picolinic acid |
_can coordinaie to the inctal ions through nitrogen atom of the pyridine ring and oxygen atom |

of the carhoxylate eroups to give complexes with interesting topologies. Transition me.tal

§
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]
- \
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- complexes of picolinic acid are particularly important as they can be employed for designing g
e metailopharmaccuticals. In the present study, we report the crystal structure of

. At ispicolinatozinc(Il)dihydrate (ZNPI). The grown crystals were further characte_rized‘:
- Dby elemental analysis, FT-IR and powder X-ray diffraction studies.
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CRYSTAL STRUC LL RE AND CHARACTERIZATION OF GEL GROWN 1
ABISPICOLINATOZINC(IDDINYDRATE §
Remva M. Nair and M. R. Sudarsanakumar®

—

Derartment of Chemistry, Mahatma Gandhi College, Thiruvananthapuram, Kerala
E-mail: sudarsanmr@gmail.com

Absiract
Metal comnl~es formed with biologically important N.O-donor ligands have received | ‘

E VUil

-

ey s attantian aveee tha oot decades. Pyridine-2-carboxylate (also known as picolinic acid) § {
is 2 very interesting he 'nd for chemists as well as biochemists as picolinic acid is the body’s g

~rime chelator ond has important dietary and pharmacological applications, In the present § ;;‘
~ta- o yomort the erystal structure of diaquabispicolinatozinc(Il)dihydrate. The single

cn's:als wwere obtained by oel diffusion technique. Sodium metasilicate was employed for gel ¢
preparation. The ccmronnd crystallizes in monoclinic space group P2)/n and posswqcsi 1
monameric structure. The grown crystals were further characterzed by elemental analysis, | k|
TT.m  and  nowder  Xeray  diffraction  studies and  UV-Visible spectroscopy.

KﬁWﬂrﬁ Gel erowth, Single crystal X-ray diffraction, FT-IR, Powder XRD : .t
1
|

Introduction |
- Metal complexes formed with biologically important N,O-donor ligands have received

~ much attention over the past decades. Pyridine-2- -carboxylate (also known as plcohmc amd)
s a very interesting iigand for chemists as well as biochemists as picolinic acnd is the body's
. prime chelator and has important dietary and pharmacological npphcatnons . Picolinic acid
7 MR can mmﬂmate to the mmetal ions through nitrogen atom of the pyridine rng and oxygen atom
- of the carboxylate groups to give complexes with interesting topologies. Transition metal
:omplexes of picolinic acid are particularly important as they can be employed for destgnmg
mmilaphannaccuuca]s In the present study, we report the crystal structure of
aquabispicolinatozine(I)dihydrate (ZNPI). The grown crystals were further characterized
 elemental mﬂalyfm, FT-IR and powder X-ray diffraction studies. ' |
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~oes corresnonds 1o the dissociation of both ligand and acceate molecule with the oxidation df
e metal 1o oive the stable oxide ZnO. The residue obtained from TG data (18.95 %) is i
aancement with the thooretical value (18.48 ). :

The anavical and spectroscopic data suggest that all the metal complexes have th |
noral formuia H_.'u, \\ where L = ISH and X = Cl, ClQs, CH;COO. The ligand acts a

trideniate :‘-::‘ 'tin> licand coordinating through nitrogen and oxygen atoms. A tctmhcdra
goometry has been te m.nn ely proposed for all the complexes. 4
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SPTCTRAL. THERMAL AND CRYSTAL STRUCTURE OF BIS(GLYCOLATO) |
COPPER(II) SINGLE CRYSTALS
Dosva.R and M.R. Sudarsanakumar®
Deparsment of Chemistry, Mahatma Gandhi College, Thiruvanant! apuram, Kerala
E-mail- sudarsanmr@gmail.com
Abstract
Single coystals of a“"(ﬂlvcolato)wpper(m have been successfully grown by gel diflusior

technigue. Sodium meta silicate was used to prepare the gel. It crystallizes in monoclinic systen

| mms;mccgoupl‘_. . The cell parameters are a = 5.084(2) A, b=8.6449(5) A, c =7. 728(4) A
a=90. 000" 8 = 106.737(13)° and y = 90.000°". The grown crystals were further characterized b

i mg N analysis, F1-IR, UV-Vis spectroscopy, thermogravimetric and single crystal XRD.
. Kevwe ywords: Gel diffusion tech nique, sodium meta silicate, single crystal  XRI

e 4 A oha WXY m:;dlc acid plays an important role in many biological processes. The

droxy oarboxyhc acid 1s the glycolic acid. Glycolic acid and its derivatives
videly used in pharm -vm . biological; food and general industrial chemical
: “ ,f' . _; amd is Iso ' for instance, poly (D, L-lactic —

{ | Saheicwid), a polymer which i extensively utlized for drug delivery The polymer has

Vg 'tmmcs md hence can be used n blodemdable sutures
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SYNTHESIS, CRYSTAL GROWTH, SPECTRAL CHARACTERIZATICN AND
BIOLOGICAL STUDIES OF VANILLIN-N(4)-PHENYLSEMICARBAZONL

Layana,S. R and M.R Sudarsanakumar
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Abstract: il 2

Vanillin-N(4)-phenylsemicarbazone (NVAN), a novel semicwrbazone was sy.lhesized By
refluxing equimolar amouste of vanillin and N(4)-phenylsemicarbazide in presence of dilute
acetic acid, By using slow evaporation technique, single crystals of NVAN were grown fiom
methanol at room temperature. The grown crystals were characterized Ly single crystal X-ray
diffraction (S¥RD), FT-IR, FT-Raman, UV-Visible, 'H NMR und "C NMR spectral studies.
The title compound was screened for anti-bacterial and anti-funpal studies.
Keywords :

Vanillin-N(4)-phenylsemicarbazone, slow evaporation, single crystal X-ray diffraction, Anti
microbial studies.
Introduction

Semicarhazones are synthesized by the condensation of an aldehyde/ a ketone with a
semicarbazide. They possess the general fomula RiRyC=N-NH(CO)-NH,. In recent years there
has been considerable interest in semicarbazones due to their wide spectrum of biological
applications and structural features. The chemistry of coordination of metals with
semicarbazones has been of interest because of the different bonding modes shown by them. The
presence of more electronegative nitrogen, oxygen or sulphur atoms on the ligand structure will
enhance the coordinating possibilities of ligand, Semicarbazones can coordinate to the metal
either as a neutral ligand or as a deprotonated anion and hence they form compounds with
versatile structural features. Here we report the crystal structure of a novel semicarbazone,
vanillin-N(4)-phenylsemicarbazone(NVAN). 1t is further characterized by elemental analysis,
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{hstract-— High temperature I hermoluminescence (1L) Or cndnped with lq..ll't. t?u_I_‘lhih [l‘.”" i) Ht?\:"ﬂmr o .“.. |
emissions of SrSOEu,Mn phosphor at 346°C is reported here TL properties Of the SrSOkEu “i‘m‘f‘_‘lp “r-l:“i _m“ ‘-tin%
for the first time. The nanocrystalline phosphors were prepared with Mn. A much lu*gher lfrmpt:ti‘llur:i 1‘? A t ul'-f ODSery,
by wet chemical precipitation method. I'he glow curve shows an when the phosphor 15 ﬁnl\}c-.:'lfrd to X-rays. 7~ H'nl Cmpt s 5
intense peak at 346°C, when the phosphor is subjected to N- made to estimate the activation CNerE) corresponding (g
ahances the trap depth and trap from the geometry of the glow curve. g
%

irradiation. Co-doping with Mn ¢
hence the TL  emission femperature.

luminescence intensity is found to be less, the phosphor bec
flerglow, which is one

f'ven though the
s 1. EXPERIMENTAL

significant owing to its high femperature a .
of the stringent requirements ol i commercial
thermoluminescent dosimeter ('} 1.D)., This plmsphur appears o STSO_.'.EU.NM nano p\mSphan were pl”(‘:pnrcd l\}.- follow
'L, measurements. Preliminary the chemical precipitation technique described by Madhugu;
etal 7] Analytical grade starting materials were used foy 4

be fairly stable for

crvstallographic and morp
were done using Powder
Flectron Microscopy (SEM).
srthorhombic structure and |

studies of the phosphors
fractogram and Scanning
The phosphor has a single phase Fu.O: and
h? crystallites are sized in nano washing, filtering and drying the precipitate was calcingd

range. The dopant compositions in the host matrix observed from 400°C for 1 hour 10 eliminate the traces of any w
' y Gl

* ' Tilm . ) S an DS ere V. tom % Fu and : : .
(he Energy Dispersive hpmr:nt H::l)l ‘:Izgngdli i; h“ [en:penllll“' compounds or acids. Further, the galcmcd matenal was grog
well and then annealed at 1050°C in a programmable y

hological

X-ray Di phosphor sample preparation. 0.5 mol% each of 99 995s, "

MnQO, were used for doping. After neces .

(]
g i
-

013 atom% Mn, The single

glow curve makes the phosphor suitable for high temperature ‘ _ _

radiation dosimetry applications. t"3"“P_""'-'"a“""'l' ﬁ'r‘_‘ac'“ for 3h0m5_ In_air atmosphere, for ¢
| required crystalline phase formation. e
. - ) R PP L ' ; . : : 1L
Keywords rhermoluminescence, Radiation dosimetry Subsequently, various characterization studies w g
carried out. The crystalline properties were studied fromthe)  irr
from XPERT PRO Diffractome m

ray diffractogram taken
using Cu K, radiations of A= 1.5406A. SEM micrographss te

phosphors were proved to be EDS spectra obtained u_sing JEOL 6390LV make Scams fe
Electron Microscope with EDS attachment were anayw M

and are widely used for :
Thereafter. the thermoluminescence glow curve al a heas !
rate of 5°C/s were recorded with a TL analyzer TLIS

NUCLEONIX. About 5 mg of the phosphor powder s
was used all the time for recording the TL readout, since

amount of phosphor sample influence the 1L intensity. P
irradiations were made with Cu K, X-rays generated at 200

10mA from RADON make X-Ray unit before recording ®
TL.

ki INTRODUCTION

Thermoluminescent (TL)

highly sensitive radiation detectors
radiation dosimetry applications. Thermal ejection of relatively
stable electrons trapped by means of ionizing radiation with

other fast particles leads

X-ray, gamma ray, alpha, e-beam or
h of suitable host-dopant

to TL. Studies are on in the searc
combinations due to the constant need for high sensitivity TL

dosimetry phosphors for different applications [1]. Recently,
nanostructured materials are on focus, because of their

potential impact in many areas such as electronics, photonics,

catal)_zsis and sensing [2-4]. Among the various phosphors
alkaline earth sulphates are of special interest due to their high I11. RESULTS AND DISCUSSIONS

TL sensitivity, stability and low cost [1]. TL properties of rare
earth doped CaSO, BaSO,, SrSO, and MgSO, with single as 4. Structure Analysis

well as multiple dopants were studied recently. TL studie : : : |
Mn doped SrSO, compounds prepared via iecrystalliza:igrf Flge;cli Sgogvs -the typical X-ray dlfffa%:‘i’“s Pa“m?i:
Er;ethtgq apld irradiated by X-rays were done by J. Manam etal. E:tel'll);:homb'r (l)ﬁu,Mg nano ph.c:liplsz; a (; sI«"ﬁ“?lml’:f:““’gw“
] Simiary, the TL periormmes SEELIEEEEES ‘with the JCPDS database of file numke
P e R technique and  Gees O ved and ioolated d-values are in good 8%y
etal [5] Characzer' ); werf(? i 4 reported. by 3. 8K The laltlce aramete found to be a=8.32A, b"”i'*j;
e Pecipelos’ Icsi lc?] of the same host material prepared . ¢ SOP A % ehris ]:were Exirly in agreemen
Kerikmie eral is :lsocr:m]ria:j Pfeclpltatlon me-thod by M. .. aramc;ters ' }te: f : thaml‘ld(a)1 i }c(l host lattice, 3"'3'3“
lattloes Win i ];Jroved s bepo e Pre*_vmusly[G], In many host p 3 A s repo or the u ped he o
a best activator, when doped singly 5.36 A, c=6.84A. The slight deviation it
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Abstract -Rare earth doped 50Ba0-(5-x) ALU - St

. ' 5-x) ALOy XRO-JOB,O-15510,(x= 0, |, ), §
by c?nvenuonal rapid melt quenching technigque. The density u} the ‘n‘ ;)r;‘p:’::?;\‘l‘:;: :,\ has been prepared
Archimedes method. Using the density values, molar volume and excess volume of eieh g\ﬁs: sw::u:‘ ::?:::;:Tug
| - Inted,

The amorphous nature of the glasses was confirmed using N\ i ' - |
S o g N-ray diffraction (NRD).Structural .

oslass samples were studied using Fourier Transform Infrared (FUIR) Spectroscopy. FUIR 5‘::::1‘::1:1::;:!““‘
existence of various structural groups in the glasses and determined and dil‘l‘eremiattd‘ the wﬂuhs vibrational nmtlh!
ey

in the structural changes.
Keywords: Glass, XRD, Density, FTIR
carth into borosilicate glasses consolidates
their structure and increases its density {4},
In the present work, the effect of

La:O: on S0Ba0-(5-X) ALO:-30B8,0,-158i0,

Multi-component glasses have wide olass samples is studied. ‘
range of applications in the fields of optics,
nuclear. electronics and constructions. Due 10

their manifold applications these glassy
rawn a lot of attention of Glass  samples  of  differen

researchers to investigate their structure [1]. compositions  in SOBa0-(5-x)A1,0:-308,0.
The information to deep insight into the 15Si0,-xLa;0; system with x = 0,1.3.5 were

structure- properties relationship that can be prepared using the powders of BaCO; (Sigma
exploited for the design of new materials like Aldrich. 99.9%). ALO: (99%), B,0; (99.9%),

borosilicate based glasses (2]. Barium alumin® Qi0. (99.9%) and La0; (Sigma  Aldrich,

borosilicate glasses arc of great interest QQ 02,) with sample code BABS-G, BLBS-IG,
because of their good physical properties. BLBS-3G. BLB

1. INTRODUCTION

2. EXPERIMENT

systems have d

x=0,1.3.5) by normal
melt quench method. Appropriate amounts of

Hence Wwe have made @ systematic |
investigation of La,O; on the structure and _ _‘ chly mixed
" ‘ o an oven. The dn

physical properties of barium alumino

borosilicate glass.
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i NTRODUCTION

nO,) is one of the most widely used
oxide semiconductor with a band
G (B, = 3.62 eV, at room
temperature). It has a regular octahedron co-
ordination 1N which one tin (Sn) atom 1S

surrounded by six OXygen (O) atoms. They have
f applications in flat panel

displays, transparent conducting electrodes,
solar cells, gas sensors and rechargeable lithium

ion batteries €tC [1-3], due to its unique
electrical,  optical and electrochemical

properties.

A variety of strategies have been employed
for the synthesis of Sn0O2 nanoparticles, such as
sol-gel, chemical precipitation, microwave
technique, gel combustion route, solvothermal,
hydrothermal, sonochemical, mechano-
chemical, and solid state method [4-7]. AmONS
them, sol-gel process offers several advantages
over other methods, such as better homogeneity:

controlled stoichiometry, high puritys phase-pure
exibility of

thin films or

EDAX) and UV-;visible §pectrosc0|?y, The XRD analysis showed well crystalli

d to vary with d.opmg. The diffuse reflectance spectroscopy measﬁ:e:md tetragonal SnO2 phase.

dge of doped samples with respect to the bulk. The concentration of the dOpam:.:;t;;Onnrm red shift in the
ermined from EDAX.

. Band gap narrowing; sol-gel process; Co-doped tinoxide;

prepar?d tbrough sol-gel method and the effect
of doping in the structural and optical properties
are discussed.

2. MATERIALS USED

The chemicals used in this study were tin(IV)
chloride pentahydrate (SnCl;.5H;0, Sigma),
ammonium hydroxide (NH,OH 25% Merck) .
Cobalt nitrate hexahydrate (Co(NO;),6H:0
Merck) and ultra pure water. All reagents were

used as received  without  any further
purification
3 EXPERIMENTAL
e and Co do ed SnO: nanopowders Were
The pur D e

sol-gel method. Generally,
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CaSO4: Tm are important among them dos
sensitivity and very low fading when qul g
standard environmental conditions. The mlhi:-
, ful in monitoring radiation levels )

hichly dependent on the method of usc o, S from vagig

w:;‘l::l::}: :::‘ ||I: nuﬂuzlnl. {}’arhllon of TL intensity of SOI:'_‘iccs 12, 3_1 4|l-hC0 dﬁpllilg N very small quam,
. rth doped CaSO4phosphors with annealing whiie preparing the samplc plays an important roj
ondinn the luminescence efliciency of the phosphor |y

ure and dose of irradiation are discussed in . -
this maper. The phosphors prepared through solid state e o O v,

Abstract < The (hermoluminescence (T1) properties

synthesis were exposed (o Y radiation from a Co 60 emcie.ncy depending on the hosll dopant latic
source with dose varying from 1 to 10 Gy. Samples matching. : Attempts to IMprove i
annealed at 700°C gave the highest TL response for all thermoluminescence charactenstics of CaS4- |,
doses of gamma irradiation. TL intensity is found to be and CaSO4: Tm, are sustained till date. During o
decreased as preparation temperature is raised. Very investigations we came across a new phosphor wi
less intense shoulder ptlhl were observed for very high TL emission temperature. In this work w
phosphors of lower annealing temperatures while such present the results of our research to improve te
shoulders were completely absent at higher temperature thermoluminescence efficiency of CaSO4: Tm b
range. The peak intensity is less compared with that of adding a very small quantity of co-dopant 3,4 "

(he commercially available standard TL dosimeter
(TLD). The observed favourable characteristics of the
phosphors were ease of preparation, very high thermal
stability, less fading and very high peak emission
temperature which are the main requisites of a good TL
dosimeter. The main TL emission temperature is 366°C
which is very high compared to the standard TLD.

11 EXPERIMENTAL

The method used for preparation was o

State Synthesis. All reactants were of analyic gak

Merck. Reactants were taken according [ e

~ for two hours using Acetone as the Wetling medien

- The mixture was then transferred 1 =
- crucible and heated at 500°C for three hours A

~ slow cooling the powder was again mixed m

Keywords: Thermoluminescence, D

~ and kept in the furnace for final heatne T

~ heating was R v o g
 hours to fix the optimum temperature tha! £

ysphor was used for various analysis %
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Strontium Aluminate phosphoys
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sition was prepared via hi‘gh temper_:!lure solid state reaction method The phase
as confirmed by taking X ray Diffraction. The Mechano luminescence (ML) property of

studied by using ML measuring apparatus. The variations in the ML peak intensity
S

meters were also iny estigated.

f required compo

doped strontium aluminates can be ﬂ:fd for

[NTRODUCﬂON health monitoring of an aged brdge.”
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nodes, Ba:rq_amfec}ﬁplussesses more than four R
of symmetry from f::ublc. In accordance with ob
theoretical predictions the most likely symmet
space group P2 /n. The symmetry was further
of the XRD pattern.The compound pPo
F,hgmiuminescence properties of BaELamTEQ substituted wit
concentrations (15, 10, 5 and 2.5 mol %) WEETE also in*..wra‘am:T
thatconcentration quenching occurred at 15 mg) % of ELF‘I i 3
cross relaxation between two neighbnring Eu:h o Thermniirn iamutmn. due to the
Eu® 5ubstiFuted E:?ILEI m‘l'e{?a presented threeemission lines at 5225'::?:&;3&;;: =
: o , 2
corresponding to the magnetic dipole transition 5{3“_?[:‘1 electric dipole transition EDD_J:-;

e = 3 :
and °D —'F transitions of Eu? respectively. The chromaticity coordinates was found to

be (0.629,0.369) for 10 mol % Eu™ substituted Ba La TeO wi
emission in orange-red region. 2%y, ' Vg Which shows colour of

aMman modes which

indicate a lower;
served Number of OWernng

- Modes ang group
¢ = Monoclinic with the

e Rietveld refinement

gated and it was found
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BIOGENIC SYNTHESIS OF SILVER NANOPARTICLES
AND ITS CHARACTERISATION

Remya G R', Lekshmi P Nair', Jayasudha S',
S Saravanakumar?, Akhila S', Abhimanyu C M’, Prabitha B Nair'*
'Post Graduate and Research Department of Physics, Mahatma Gandhi College,
Thiruvananthapuram
?Department of Physics, NSS College, Pandalam
E-mail : prabibnair@gmail.com

Silver nanoparticles possess unique physical, chemical and biological
properties due to which they exhibit catalytic, antimicrobial, anﬁcapuer and vml{nd
healing activity. In the present study silver nanoparticles are syfnmemzed by redut:unn
of silver salt with apple extract. The obtained silver nanoparticles are characterged
using Xray diffraction (XRD), FT-IR spectroscopy, micro Ranj.an smusn?py, Scanr_ung
Electron Microscopy (SEM) and UV-vis spectroscopy. Silver nanoparticles are in a
state of tensile strain with an average particle size of 20 nm. The Surfa_ce Piasnlgg
Resonance peak in the absorption spectra showed an ahsutbal?ca.mammum athT
nm. The constancy in peak position with increasing time period indicates the stability

of obtained silver nanoparticles.
Keywords : Nano particles, XRD, FT-IR, SEM
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Thermally stimulated luminescence of
SrSO :Eu,Mnphosphor under gamma excitation for TLD

applications

Jayasudha 8", Dr. K. Madhukumar', Resmi G. Nair' & T.5. Elias®

‘Department of Physics, Mahatma Gandhi College, Pattom PO,
Thiruvananthapuram-695004, India
“Regional Cancer Centre, Medical College PO., Thiruvananthapuram-695011, India

ﬂmnﬂlunm (TL) properties under gamma excitations of SrSO4 Fy A1,
{ vhuhunml precipitation technique is investigated. XRD patiern pr.

ture and single phase of the host lattice. The line broadening of 1}
- ‘ﬂumlﬁl:smrmwmslzn Uniformly distributed particles with differe:
jere observed in the SEM micrographs. The dopant compositions in the |
' :hMDMWeSpm were 0,18 at® Eu and 0.3 ats Mn. The
: studi ﬁf‘&!ﬁm.ﬁn Mn phosphor shows an emission at 306p C with »
n osphor is subjected to gamma irradiation of 1Gy dose atro

mi.l)f TLD isunly 240p C. The hILh femperature emission of
ndicates its ability of long storage of trapped charge carriers at ro
pec ... illb!ﬁﬂwsl]'lcslmple trap distribution of the lattice, which s
ap ‘,llmim The Sﬂhtlity of the phn&phur against gamma sto

AR ON ADVANCEMENT IN PHYSICS (SAP-2015) - 28" AN



qxidation. increases interlayver distance between graphitic layers, and reduces the crystalline
size of OU

We are also explonng the possibility of utihizing Metal Organic Frameworks (MOFs) for
supercapacitor apphcation. We have synthesised a cobalt based metal-organic-frameworks
‘CoNIm(RHO)] and the material was tested for supercapacitor application using
clectrochemical techmiques such as cyclic voltammtery (CV), AC impedance, and
chronopotentiometry. The MOF showed a specific capacitance value of 263 F/gm in KOH

electrolvte

“heod eddge asidstban

Figure 1. Graphite oxidation
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P 004 Influence of Al Co-Dopants on the Thermoluminescenec
Spectra of SrSO,: Eu Phosphor Matrix

Javasudha. S*', Resmi G Nair', Dr. K. Madhukumar', Dr.V.N. Praveen' and T.S.
Elias’
'Dept. of Physics, Mahatma Gandhi College, Thiruvananthapuram-695004.

‘Regional Cancer Centre Thiruvananthapuram
Email: jsnair.india@gmail.com

Thermoluminescence Dosimetry is a powerful technique used for the estimation of
both high and low ionising radiations. Various models of TL suggests that the impurities
idded can introduce high luminescence efficiency and to control the glow peak temperature.
n the present work, the effect of codoping with Al in the SrSO; lattice is studied in detail.
1S0,: Eu. Al phosphor have been irradiated using gamma-rays of Co®™ and the TL glow

61
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P 007 Study on the Dielectric Properties of Barium tetrakis
(Maleate) Dihydrate

. - h
Lekshmi P. Nair®,Dr.Bijini B. R." and Dr. ”EE[?HM: |
Post Graduate Depariment of Physics, M.G. College, Thiruvananthapuram,

"Department of Physics, Al Saints’ ¢ ollege, I"?H'ruwmuu!hfqmrmn.
E-mail lekshmipadma@email.com

Metal co-ordination compounds of d icarboxylic acids are lmhnﬂfﬂgit}aily very
important as they have immense technological application. Maleic acid, a dicarboxylic acid,
is biologically important and its nteraction with different metal 10NS opens new potentialities
with targeted properties. Barium complex of maleic acid (BM) is grown by gel method,
Dielectric properties relate to the ability of a materi ' |
external electromagnetic field. The study of dielectr

and dissipation of electric and magnetic
dielectric property of gel grownBM was studied at room tem
LCR Hitester meter, The variation of diele
with log frequency is plotted, From the spect
dielectric constant decreases with i icrease in frequency. The high value of dielectric constant
at low frequency is attributed to the dipole and

f?'ingfe crystal XRD, UV-Visible spectrum and the valye of di !

frequencies, the Plasmag energy, Penn Gap, I energy and Polarisability of the grown

erystals are calculated and tabulated.
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CRYSTAL STRUCTURE, SPECTRAL, THERMAL AND DIELECTRIC
STUDIES OF A POLYMER OF SODIUM COMPLEX OF MALEIC ACID

Bijini B.R.". Lekshmi P Nair'. Prasanna S

' Deepa M. CMK. Nair ' and Rajendra Baby K '+

P-mumfu we Dept. of Phvsics, M. ( r.College, ?J'mt.rwmumhnpm am-GU3004, India
“Department of Phvsics, Al Saimiy " Caollege, Thir wvananthapuram-693037. India
*Corres.author:bifiniivothist@gmail-com, PP-29

Abstract

Single crystals of sodium complex of maleic
acid was grown in gel medium for the first time.
Single crystal X-ray diffractometry reveals that the
orystal lattice of the complex is triclinic (P-1) and the
complex is in anlD polymeric form. FT-IR spectral
studies were used to identify the functional groups
and the bonding sites of the ligand with the metal
atoms.

Key words: Maleic acid, Sodium metasilicate gel,
Crystal growth

Intoduction

Metal-organic frameworks (MOFs) constitute
an emerging class of materials useful in gas storage,
gas purification, separation applications and research
on biomedical applications of MOFs is gaining
momentum and this emerging new class of porous
materials s hikely to replace the traditional
nanoporous materials in drug delivery and storage in
the future'. Maleic acid is widely used in medicine, in
the preparation of drugs, in a,gm:uhure as the plamt
growth. regulators, in food mduﬁt}- ete. Maleic acid is
‘used extensively in the pharmaceutical industry for

ndr.ing malcate salis of drugs. Sodium is one of the

tant biologically active cations.

M nnn_:.f methods available for crystal
th hmﬂmﬂyadwdmmm

“solution inmﬁm in ﬁf-m e

simplicity and ability 1o suppress nucleation center,
Slow diffusion of reactants in the gel medium ey be
considered to mimic the growth of crystals in
human body”. The principal aim of the present study
mainly focuses on the growth of Sodium complex of
maleic acid on sodium metasilicate gel.

Experimental procedure
Crystallization method

The apparatus used for crystallization o
single crystals by gel technique consists o
borosilicate glass tubes of length 20cm ‘and diamete
2.5¢m. Silica gel was prepared by adding a solutios
of sodium metasilicate to Eﬂ% maleic acid slowl:
with continuous stirring. The specific gravity o
sodium metasilicate was varied between 1.4 g¢
and 1.05g/cc and pH was adjusted in the range 3 - £
About 20mi of gel solution with the desired value ¢
pH was then transferred to several test tubes and 5r
of acetone was added 1o each test tube 10 redus
solubility. Over the set gel, acetone was added.

Results and discussion

mmrpnnﬂnnnfﬂnmp
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GROWTH AND THERMAL CHARACTERISATION OF GEy. GROWy
CALCIUM MALEATE DIHYDRATE PP-18
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Abstract: Calcium matcate
dihvdrate{CaMakerystals wre grown by el method
for the first e, Conditions For growing good
quality crystals are optimized. Elemental analysis
enves  the formula  of  the compound  as
Cal,HO, 2H-O. Thermal properties of the complex
are analysed by TGA'DTA. Coats and Redfern
method  is  wtilised W obtain the kinetic and
thermadynamic parameters of the complex,

Key words: Crystal srowth, maleic acid. calcium
maleate, gel method, TGAL DTA

Introduction

Varnous metal carboxy late compounds  stnike  the
specilic attention of the rescarchers due to their vast
applications in science and technology. Maleic acid is
biologically important and its interaction with
different metal ions opens new potentialities with
targeted properties. Calcium exhibits wide range of
wpologies and confirmations  with co-ordination
numbers ranging from 3 w0 11", Calcium maleste is
used as the substrate for enzymatic jodination

Correx-author el No+ + vi W4 7903070, ”Eyk!-_‘h‘-'{,ljﬁ l-l"ln'l.'-'l'flllhj_-__l;l’.f.” (K Rd;‘i'?hﬁ'“&ihuj

dissolving sodium  metasilicate (SMS) in Sk
distilled water. Maleic acid (IAD Was added 1o S\;
to acidify it to get pH in the range 3 10 7 o ﬁlh;
of above solution was taken in each test tube and ke
undisturbed for setting. Over the set el, ﬂluc-u::
solution of calcium chlonde (0.3 —2M) was addiod a
the top reagent. without damaging the el svster

Results and discussion-C rystal Growth:

Crystals of CaMawere formed at the gel
interface within two week, The growth process book,.
three months for completion. Good quality crystals
suitable for charactenisation studies WeTE grown in
gel medium of pH 6.5 and density L0dgce, 1M
maleic acid, IM calcium chloride. The crvstals of
CaMa were prone o decompose  in air. The
photograph of the grown crystal is shown In figure |
Elemental analysis gives the formula  of the
compound as CaCH.0,.2H:0 (Experimental: C.
23.93%, H- 2.35%Calculated: C- 25.26%, H- 3199

Thermal analysis;

Thermal analysis of the sample wascarnied
out using Perkin Elmer Diamond TGADTA analyser
of controlled diffusion of ionic species in hydrosilica wih 2 heating qate of 10'C/min in the nitrosen
2el medium o gt quality crystals of this piclogically amosphere. The TGADTA results are shown in
mportant calcium maleate. The grown cryvstals gre figure 2
characterised by elemental analvsss, TGADTA

process. As the gel method mimics the growth of
crystals m human body, we are adopting the method

Experimental Procedure:

Figl: CaCH.0,2H.0
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W"ﬂﬂm‘“‘” W grow thie best quatity single ervstols
were at p” % and gol l'.ir.,l'l‘i.th 1M glec

gingle crystal X-ray diffraction studies

The crystallographic dats reveals thin the
crystol latrice of the complex s triclinic (1) with
anit el parameters @S 9S12(MA, h=6.389 1A
cII2NTBNA,  a=1042192), 01 49002,
e 100, 16502, Caordination enviconment of the
complex. with atom numbering scheme is shown in
fig.). The central Na atom s surrounded by sin
axyvgen atoms and forms an petahedm) environment.
It means that the Na(l) is bonded w0 one maleate
i@d-wiﬁh O N distanee 2.373A and to five

nﬁuﬁ axy sen atoms o torm o octahedral

envirenment. The hﬂdﬂ;mg bond Na(l) - O05) buikds
polymeric

structure

¢

‘Figg.1 Molecular structure of CHNICs
Fig2 P IR specorum of the rown crysals
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Fourier
Spectra

The FT-IR spectrum of the grown crystal is as shiown
i fig 2. The specirum: contains twin sets o pruy
bands due to- w000 ar 1694, 1621 em’ and
u{ COO) a1 1397, 1364 o’ Lol maleate ligard). For
orie ol the carboxylale groups, the wpamjun between
u 00 and o (COG) of 297 em” is significantly
Yarger than the value of 248 e for Tree maleic peid,
idlicating. that one of the carboxylae  grodps
coordinmed to  the cential  sadivm  don in
ampnodentate fashion”  The band st 1214cm

corresponds w C-0 stretehing which s shitted
lower frequency region with respect 10 the liganm)
(1261em 'Y due to the wnrdmutmn with the ventral
Sodinm atom.

transform  infrared (FTIR)

Conclusions

Smgle ervstals of Sodim  comples  of
Maleic Acid have been successfulls grown by wel
diffusion method, Sodium metasilicate of gel density
L Odelee and pH 8 produced ovod quality coystals. N-
ray diffraction study confirms that the grown vrystals
beling totnclinie system with:unit cell pararmeters 8
SO031H) A, heedgetn AL CH2ERD A,
G TOR2IE) . Peotan(2y .y H0BIN2) = and the
molecules are  built in 2 manner 1o form @
palvmierized infinite chain,
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Abstract

Scrub typhus lever is a disease
caused by baciena called Ordentia
tsutsugamushi. Scrub typhus fever
pecurs most commonly among people
in contact with overgrown terrain,
forest clearings, reforested areas etc
n manv Asian countries including
typhus fever is not
spread from  person-io-
person. Disease is spread to people by
the bite of a mite infected with the

that causes scrub typhus

In India. it has been reported
northern, eastern, and southern
India. In Kerala the disease was
reported irom many parts ol
Thiruvananthapuram District
including Attingal and Nedumangadu.

a Scrub

bacleria

IEVET

{rorm

The diagnosis was based on the
presence of eschar, a positive Weil-
Felix test, and a positive rapid
diagnostic test

[1rmmun ochromatographic assay).

Key word: Scrub Typhus, Onentia

tsutsugamushi
Introduction

Scrub typhus is a mite-borme
infectious disease caused by Ornentia

tsutsugamushi (previously called
Ricketisia tsutsugamushi). It 1S
distributed throughout the Asia
Pacific region, beng endemic In
Korea, China, Taiwan, Japan,
Pakistan, India, Thailand, Malaysia,
and northern portions of Austraha.
However, cases also occur IR the

United States, Canada, and Europe,

&7

tourists retlrning
from endemic oerub typhus
public health problem in Asia,
where about 1L milhon new cases are
identified annually and 1 bilhon
people may be al risk of this disease.
Ini India, the presence of scrub typhus
diseases has

being imported by

e s

and other rickettsial
been known for several decades 1],

Scrub typhus 18 manifested
clinically by high fever, intensec
generalized headache, chfluse

myalgias, and, in many patients, rash
and an eschar at the site of the
chigger Dite. The diagnosis 18
suggested by the clinical history
(including wvisit to an endemic area)
and physical findings and confirmed
by serologic testing or biopsy of an
eschar.

Scrub typhus lasts for 14 to 21
days without treatment. Severe
sfections may be complicated by
interstitial pneumonia, pulmeonary
edema, congestive heart failare,
circulatory collapse, and a wide array
of signs and symptoms of central

nervous system dysfunction,
including delirium, confusion, and

seizures. Death may occur as a result
of these complications, usually late in
the second week of the illness 2.

M. "--;I_i![_lgl
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Scrub Typhus Fever -An Emerging Health Challenge 1n
Kerala
| Dr.Biju kumar.B.S
Assistant Professor, Department of Zoology
N.S.S College,Nilamel
Abstract being ;m}_}{m:fd by rourists returning
Scrub typhus fever 1s a diseas irom Endt’mit’.‘ RN SCI-Ub' t}’Ph'_JS
e e Ll sease is a public health problem in Asia,
caused by bacteria called Orientia where about 1 million NEW CASSE are
tsutsugamushi. Scrub typhus fever dentified ;.ﬁmuallw and 1 bilhon
occurs most cqmmonly among people people may be at risk of this disease.
in contact with overgrown terrain, In India, the presence of scrub typhus
forest clearings, reforested areas etc. and other Lickettsial diseases has
in many Asian countries including been known for several decades 1.
'ndia. Scrub typhus fever 1s not
directly spread from  person-to- Scrub  typhus 18 manifested
person. Disease is spread to people by clinically by ‘high fever, 1ntense
the bite of a mite infected with the generalized headache, diffuse
l?acteria that causes scrub typhus myalgias, and, in many patients, rash
fever. In India, it has been reported .nd an eschar at the site of the
from northern, eastern, and southern chigger bite. The diagnosis 18
India. In Kerala the disease was suggested by the clinical history
reperted from many parts of (including visit to an endemic area)
Thlfu"_aﬂanmaPUf am District and physical findings and confirmed
including Attingal and Nedumangadu. by serologic testing or biopsy of an
The diagnosis was based on the eschar.
presence of eschar, a positive Weil-
Ff:lix test, and a positive rapid Scrub typhus lasts for 14 to 21
diagnosuc L days without treatment. Severe
(immunochromatographic assay). infections may be complicated by
Key word: Scrub Typhus, Onentia interstitial pneuﬁmonia, pul_mcfnary
edema, congestive heart failure,

tsutsugamushi

Introduction

Scrub typhus 1s a mite-borne
infectious disease caused by Onentia
tsutsugamushi (previously called

Rickettsia tsutsugamushiy). It 1S
throughout the Asia

distributed |
Pacific region, being endemic 1N
Korea, China, Taiwan, Japan,

circulatory collapse, and a wide array
of signs and symptoms of central
nervous system dysfunction,
including delirium, confusion, and
seizures. Death may occur as a result
of these complications, usually late in
the second week of the illness 1.

Pakistan, India, Thailand, Malaysia,
' alia.

However, Case€s also occur In the
United States, Canada, and Europe,

6/
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