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SPECTHAL, THERMAL, XRD STUDY OF NEW LA{III), CE{1II), NI, METAL
COMPLEXES OF ASYMMETRICAL LIGAND DERIVED FROM
DEWNYDROACETIC ACID

Shantilal T Rathod® Narayan P Adlinge' Shyam B Annapure’
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Department of Chemistey, Vidayan Mahavidyalaya, Sangola Solapur-41 3307,
Maharashiva, fidia
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Abstract: Solid numerous colored complexes of Laflll), Ce{lIl), NA{III} from letradentate
Schiff bases are synthesized from o-phenylenediamine,3- Acetyl-6-methyl-pyran-2,4-dione and
S-bromo Salicylaldehyde, The structures of ligand and complexes are characterized by
elemental analysis, magnetic susceptibility, thermal analysis, X-ray diffraction, "H-NMR,
mass, IR, UV-visihle spectra, and conductometry. TGADSC spectral and kinetic parameter of
the complexes was observed keenly. The x-ray diffraction data proposes Monoclinic crystal
system for La (1 complexes and orthorhembic for Ce (T1T) and Nd {111) complexes. The ligand
and their metal complexes were subjected for antibacterial activity against Escherichia coli and
Staphylococeus awreus, Pseudomonas Aeruginozaand antifungal activity is observed by poison
plate method against 4spergillus Niger, Aspergillus flavus, Peniciiliumehrysogenum.

Keywords: Tetradentate Schiff Base, Dehydroacticacid, Powder X-raydiffraction,
Thermal analysis Antimicrobial activity,

Intreduaciion

In this paper we are pronouncing our earlier work in the series of lanthanides of tetradentate
Schiff bases formed by the reaction of o-phenylenediamine, DHA, and 3-bromo
Salicylaldehyde (Fig.1). The complexes of various color, of La (111}, Ce(IT), and Ne(II1) with
this tetradentate ligands were synthesized and characierized,

Experimental
Materials

Merck was the supplier for all reagents and solvents, DHA, o-pheny lenediamine, and 5-bromo
Salicylaldehyde of AR grade were used for synthesis of ligand. AR grade metal chlorides were
also used for the formation of the complexes.
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. ific(FLAS CHN elemental
Instrmmeniation : . L e 1000)
The CHN analysis was carried out on Thermo Soen ]'[NM]{ it B

analyzer. 'H-NMR speeira of ligand were m.mdcd'un Lra methylsilane as internal
model Advance-11 {Bruuker) in € ] a5 a 5'."11‘-EF_“ usmng et cxn RX-T FTIR spectrometer
erandard. IR study has been carried out on Perkin Elmer-Spectrum BA%E 0 790 and Pan

: A e o eded on TA Inc. SDT-2
using KBr pellets, The IGADSC and XRLY were records . f the complexes and
analviicalX Pert Pro respectively, All electrome ahsorption ﬁl'ﬂ-ﬂ-t"a‘. Feomplexes was
ligand were chromicled on Shimadzu 1 800 spectrometer. Molar L_:nn-.'_lu-:lmcll: o
probed on Elico CM 180 conductivity meter using 107" M solution in DMF
Synthesis of ligamd i
I's a two-step synthesis; in the first stiep mono-Schifl base compound was prepares v
refluxing 50 ml solution of {10 mmol) of DHA and {1 0mm ul}u-phl:nﬂent'.dlﬂmln': in absolute
ethanol for about 3 hr. The progress of reaction was monitored via thin layer chromatography.
Ihe resulting mono-Schiff base thus formed was then reflused with 10mmol of 5-bromo
Salicylaldehyde 1o synthesis final product. Product was then cooled at room temperature and
collected by filtration, Tfollowed by recrystallization in super dry ethanol. (Yicld: 76%).
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Where R=H and Ar= 5-bromo Salicylaldehyde

Synthesis of metal complexes
Metal complexes were prepared by mixing a stoichiometric ratio (1:1) by dissolving in
methanol. The ligand (0.01 mol) and metal chloride (0.01 mol) are mixed in hot condition with
continuous stirring . The mixture was heated at reflux for about 3-4 h. On cooling,the volume

of reaction mixture is reduced to half, then colored solid metal complex is appeared. Thus
obtained solid metal complex was purified by petroleum ether and dried over vacuum

desiccator (yield: T8%).
Results and discussion

Table- 1 Indicate physical characteristics, as CHN, mp. Color and molar conductance data of
ligand and metal complexes. The data shows equimolar stoichiometry (metal: ligand) and
satisfying general formula [ML({H20)2] (where M =, La (111}, Ce(IIT) Nd(1IT)). The study of
magnetic properties revels octahedral geometry for La (1), Ce (1II) Nd (IlI) at room
temperature with two water molecules coordinated to metal jon. Existence of two coordinated

water molecules was further confirmed by weight loss before 270°C in TGA-DSC analysis.
"H-NMR spectra of ligand

The 'H NMR spectra of free ligand in CDCl; at room temperature shows the following signals.
2.078 (s, 3H, Ce-CH3), 2.13 & (5, 3H, N=C-CHy), 5.83 3 (5, 1H, Cs-H), 6.73-7.04 § (m, aromatic
protons), 8.96 & (s, 1H, N=C-H),9.9848(phenolic (-OH) hydrogen of phenyl ring) and 1589 &

(8, 1H, enclic OH of DHA moiety) [LILIII].
S60



5.0
Ruthod et al.  Heteracyciic Letters Vo, PO Nor. 4| 559- 56 5| dup-Oct 2020
IR spectra

| hl: IR dﬂtﬂ of hj]._r_ﬂ.'l'l'lj [H?l-:l and 115 meta |1;-|:r|'r|r|-|-|;-x1_-:i are hsted m Tahle 2. 0 qjq_,rpiq_'l; pr.;_-.mjngm
_fis at 3296, 1689, 1656, 1360 and 1212 cm'' assignable to v OH, v C=0) {lactone carbonyl),
v L=N (azomethine), v C-N taryl azomething) and v C-0 (phenalic) streiching modes
IL‘Spc-r:tiu't:I:r'll‘v']. The presence of a stromg broad band m the 1296 em' region, in the spectra
of the ligand, which is not observed in complexes elucidates coordimation of phenolic oxygen
i the metal ion by deprotonation| V). Resulting upswing 1o an extent of 40-60 em™ in the v C-
O (phenolic) band[ V1], This shift further confirms the involvement of the enolic oxygen in C-
C-M bond. Chelation by nitrogen of azomethine (C=N) is confirmed by observing band at 1656
emlin the spectra of ligand, which find at lower frequency 1603-1632 cm 'when complex
formed [VII] This chan ge can be suppoeried by transfer of electrons from nitrogen to the vacant
d-orbitals of the metal. Finding new bands in the 526-565 and 464-480 cm™' regions confimms
the M-0 and M-N bonding respectively VI11]. Mo any change in skeletal vibrations (C=C)
upon complexation. The presence of coordinated water is confirmed by the appearance of
strong band n the 3027-3096 cm-1 region in case of La(Ill), Ce(1Il) and Nd{IIl}, which is also
supported by appearance of non-ligand band in 825-846 cm-1 region, quoted for rocking mode
of water [1X]
Magnetic susceptibility and electronic absorption specira
The electronic absorption spectrum of La (111) complex contains three bands at 30120, 34482
and 27100 cm-1 assignable to the transitions g — n, & — n* and charge transfer respectively
Magnetic moment of the complexes showed that the La (I1I) complex i5 diamagnetic. The
electronic absorption spectra of Ce{lIl) complex show three strong bands at 19801, 24390 and
26666 cm'which may be assigned to the transitions *Fsa— *Daa, *Fsn— *Dsa and charge
transfer respectively. Electronic transitions together with magnetic moment value 2.58
BM Nd(IIl) complex show three bands at 19230, 17223 and 13262 em’ which may be
attributed to  the transitions‘ka -liﬁwa_-'-"ﬂjﬂ,zﬂ?.'z,—hzﬂml‘ﬁf: respectively.  Electronic
transitions along with magnetic moment value 3.58 B.M suggest high spin octahedral geometry
for Wd (11T) complex[ X, XI].
Table-1 Physical characterization, analytical and molar conductance data of compounds

| Compound | Mol Wt. | M.P Molar | Found (calculated)
Maolecular MMecomp | Color | conduc.
| formula Temp. Mho
oC ul::m‘ mal | ¢ H N M
(HaL) 44210 | 189 Dhark 56.71 |3.694 | 6.87
Cas HiaN204 Yellow | =ee- (56.63) | (3.65) | (6.86) | ——-
Er .
[LLa(H:0):] | 614.19 | =300 Yellow | 32.00 41.07 |3.12 [456 |22.62
| (41.03) | (3.10) | (4.53) | (22.60)
| [L 61541 |=300 Brown | 29.50 4099 (311 (455 |22.77
Ce(H0):] ) (40.96) | (3.10) | (4.51) | (22.73)
L 61440 [>300 | Yellow |31.80 |40.99 |3.11 |455 [2275 |
MNdiH20 2] {(40.90y | (3.09} (4.51) | (22.71)
Table-2 IR data of lizgand and metal complexes
Compound | IR band frequency (cm™)
WOH) | w(C=0) [ C=N) [ C=C | C-N | C-0 | MO | M.N
L 3296 | 1689.3 | 1656.7 | 1566 | 1360 | 1212 - |-
La-L 3027 | 1682 1603 1563 | 1385 [ 1245 | 526 | 48D
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1561 | 1385 [ 1253 [ 565 [ 478 |
| 1562 | 1384 | 1216 | 560 | 464

' 1625
632

| Ce-l
W1

| I
i A0REY

| 1681
1682

nalysic .
T:: I'-i'l:l'-"'.ll':f'iﬂ_' 41.n.3|]r sts of all La {111y, Ce (111}, and Nd (111) complexes was done from ambient
temperature 1o 1 000°C in nitrogen atmosphere using a- AL, as reference e
In the TG curve of La (111 complex the first weight loss 8.009 % occurred a _NPE g
190, indicates the removal of two molecules of coordinated water, an endothermic pea
cormesponding temperature in DSC corresponds to dehydration step
The scr:::nnd 5-1c'|:| .-ilnwu decomposition from 200-490 *C with 2695 % mass Ln“. -|-|.1“ Eanhb,_.
further confirmed by observing broad exotherm in DSC with ATmax. = 271°C indicates that

the complex is thermally quite stable [XILXII]. The TG-DSC curve of Ce (111} complex show

first mass boss 3114 % {caled 4.01%)
region ATmin, =
step slow decomposition from 250-400

in the range 150-250°C and an endothermic peak in this
217.27°C, indicate remaval of two coordinated water molecules. The second
"C with 1598 % mass loss. This can be further

confirmed by observing endotherm i DSC with ATmin. = 236.55°C indicates remaval of non-
coordinated part. In third step from 400-900 °C slow weight loss 19.38 %, confirmed by broad
cxotherm ATmax = 418.28°C indicate loss of coordinated part. The TGA

DSC curve of Nd (111) complex
160-240°C and an endothermic
Presence of two coordinated
decomposition in 240-350°C range with 13.11% mass

shows a first weight loss 6.196 % (calcd 6. 8%)in the range
peak in this region ATmin = 240°C, indicating the

waler molecules. The anhydrous complex first show fast
loss (caled.13.01%) may be attributed

'o removal of non-coordinated part of ligand. The second step decomposition at 350-600°C.

with mass loss of 9.89 % (caled.?.80%) corresponds to

tigand. A broad endotherm in DSC is observed for this step.[XTV]

Kinetic calculations
The kinetic and thermodynamic parameters viz
exponential factor),Es and n (order of reaction),

non-isothermal decomposition of metal complexes

decomposition of coordinated part of

AG ( free energy change), AS, z { pre-
together with correlation coefficient (r) for

the complexes are indicating the futocatalytic effect of meta) ion  after thermal

der-nmpnsitiun[x\-’].

Table-3.The kinetic parameter of metal complexes caleulated

Metzger (HM) and Coats-Redfern (CR)

by the methods Horowitz-

Complex Step |m | Method | E, F’ AS AG | Correlation
El}efﬁciut{rj:
I 1.35 | HM 35.14 58320 -159.28 | 41.63 | 0.9997 ‘
' La(IlI) CR 3408 | 172113 |-111.99 | 41.93 | 0.998¢
1135 \HM 12408 (61868 [-13269 (3673 0.9989 |
CR 2399 362280 | -89.69 |32.50 | 0.9980 -
| 0.55 | HM 3399 1 44568 1.103.76 | 42.20 | 0.0999
Ce(I11) JCR 3154 | 47183215 | -104.61 | 308 0.9987 |
I [ 0.55 | HM 4047 | 73267 -120.17 | 55.32 | 0.9999
[ CR JBB3 | 35088264 | -91.63 | 50.16 | 09999
Nd(Imy | 0.51 | HM 3242 | 53248 | .129.69 47.98 | 0.9950 “
o " | CR 3188 | 75580 -85.00 | 42.08 | 0.9989
Ea J'ﬂk.fmm"",i'.fn.i"", AS in

JK mol and AG in kS mal!
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Powder x-ray diffraction
Scanning of x-ray diffractogram of La(lll), Ce (111), Nd(IIl)metal complexes of 1 is done at

wavelength 1.543 Ain the range 5-100° The x-ray diffraction pattern of these complexes

compared with major peaks of relative intensity greater than 10% has been indexed to their hkl

value by using computer program[XV1].The diffractogram of La(lll) complex of L had ten
reflections with maxima at 26 = 2318 corresponding to d value 1,84254 A The unit cell of
La{lll} complex of L. yielded values of lattice constants, a=10.3214 A, b=%.38521 A, ¢ =
4.06521 A and unit cell volume V=345902 A’ [X V1| The diffractogram of Ce(111) complex of
L shows eleven reflections with maxima at 20 = 13.654° corresponding to d value 7.45625 A

The wnit cell of Ce(lll) complex of L yielded values of lattice constants, a=19.248912 A,
h=8.97364A, c = 4.068363A and unit cell volume V=439.7661 A" The diffractogram of Nd{III)

complex of L had ten reflections with maxima at 20 = 80.659° corresponding to d value 1.52456

A. The unit cell parameters of Nd () complex of L yielded values of lattice constants,
a=11.44839A, b=8.387201 A, c =6.482108 A and unit cell volume V=320.24919 A’.In respect
of these cell parameters, the condition such as a# b # ¢ and o =y = 907 # B required for sample
to be monoclinic were tested and found to be satisfactory in La(lll) complex. While az b # ¢
and @ = fi=y = 907 for sample to be orthorhombic were tested and found to be satisfactory for
Ce (111} and Nd (1),

Density values of the complexes were determined practically by using specific gravity method,
and found to be 2.265, 3.6157, 4.8919 gem*forLa (111}, Ce (l)and Nd (Iil} complexes
respectively. Where theoretical density found to be 2.253, 3.62147,4.6935,gem™ for respective
complexes.and find near to experimental value. By using cxperimental density wvalues,
molecular weight of complexes, Avogadro’snumber and volume of the unit cell were computed

[XVILI].

Antimicrobial activity .
Ligand and metal complexes are subjected for antimicrobial activity against bacteria such as

Escherichia coli and Staphylococcus aureus, Pseudomonas Aeruginosa by Agar Cup Method

[XIX,XX]. The compounds were tested at the concentration of 1 % in DMSO, considering

Ciproflaxin as standard (Table-4). Poison plate method is used for fungicidal activity,

compounds were tested againstdspergillus  Niger.Aspergillus Mavus,  Penicillium
chrysogenum. The medium used was Potato Dextrose Agar, and depicted in (Table-5) by
comparison with Griseofulvinas standard. Observing Table-4 and 5, conclusion made that the
inhibition by metal complexes is more than a ligand. Solubility of metal complexes in organic
solvents increase its activity Hydrogenbonding with active center of cell may responsible for
enhanced activity [XXI],

Table 4 Antibacterial activity of com pounds

| Test | Diameter of inhibition zone (mm})
Compound
E.Coli 8. aureus Ps. Aeruginosa

Ciprofloxacin 25 50 25
Li 12 15 12
Li-La |8 16 15
Li-Ce 19 18 14
Li-Nd 20 22 17
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Table § Antifungal Screening of ligand and their metal complexes

Tesi Microorganisms
hidio o BN v e Pen.

flavus chrysogenum_
L Vi Ve S
-_I.._|-1.a Ve Ve V&
L;-Ce -V +yp -Vé -]
Li-Nd -yg -vg -¥e
DMS0 +ye +ve tve
Griscolulvin -y “ye =V
-ve-Mo prowth Antifungal activity presemt , +ve-Growth
Antilungal activity absentRG -Reduced prowth

L [

L, Uﬁ

H
Wy
o g
B W o o

Fipare 1. Scnictare of Bpasd Figure 2

Fig.1 The structure of the Ligand,Fig.2 b the proposed structare of the complexes, Where
M=La (III), Ce (111}, and Nd (111}

CHjy

Conclusion

In present search we proclaiming synthesis of ligand and its transition metal complexes.
Spectral study suggest that azomethine nitrogen and phenolic oxygen are involved in the
coordination with metal ions (fig.1). Proposing octahedral geometry for La (111}, Ce (1IN,
Nd{ll}complexes. It is concluded that the ligand is dibasic in nature and ONMNO tetradentate
metal complexes are biologically active and show enhanced antimicrobial activities compared
W its free ligand. The x-ray diffraction data proposes Monoclinic erystal system for La (111)

complexes and orthorhombic for Ce (111) and Nd (111} complexes. Thermal study predicts
thermal behavior of complexes.
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Multiwalled Carbon Nanotube Based Snlid_— Phase Extraction
Cartridges and its Application in Waste Water Analysis
Vinod Lohakane!, Ratnakar Hole?, Sandesh Jaybhave', Athiut Munde"
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INTRODUCTION

lnﬂuﬂflll warte water guality determinaiion
before directly pouring 11 1o natural resources |5 very
important now days which & directly or indirectly
gMecting healtt of human being and aguatic
ervirornment [1] Ditferent organic and Inofganic
ragurities sre the outputs of different chemical and
pharmaceutical industries. Industrial effluent
guality it determined by physical, chemlcal and
peuiugical parametens [7] Use of naturally occurring
precursar for the manulacturing carbon nanolubes
fry ir-higuse, smple and efMicent method I8 Ulmas
pmpsrtant to get multiwalied carbon nanotubes (n
laboratory [2) Anlline by atomatic amine widely
used in many chemicaly, pharmaceutical, rubliag
grdd dye nduttries ot chemical londstock (4]
Al wrd phencds are carcinogens and are highly
el b aipuatic il mwen o irace mround %)
Fresence of Aniline vt e ration of Symihesicing
et allid pprn daige will BOE %W % gl maguivsml

sargadeininy witbuiny Wl L]

dens |:||:|i'|=|l.'rul:| by revetes phath high perfarmante Bauild o emategragty
'r[-hm:u af erhin, ehkily svsllabhe (R Aatute and cheap 4 used asa ratursly o
&:& E.IIHEH'- Hirrnlubu (MWENTE |8 [ibaratary, by hlrl'l-l"l[
8 inedt gas (Mipdragan) atmasplenie,
: prt and tharacterized by different anatytical tools such -’\1 L]
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having hiphesi r‘d:.r'}-il-l:e arma a5 compared to that of
activated charcoal which is currently used in Many
Industries for removal of organic and colored
Impurities from industrial efflueals, the multiwalled
carbon nanofubes hawve heteer perfarmange
abifities grd advantages over the conventional
methads. Functionalization of MWCNTs carried out
with different functional Broups and with d
APls [Active Pharmaceuticsl Ingredisnts) 3] [9]. is
also found to be useful in Separation, Carban Nane
beads are also synthesized from naturally aecurring
oil |10} and can be used for multiple applications.
The research objectives of this research 15 to execute
the chepest, simple and reusable technology for
treatment of industrial #aste of chemical, dye making,

pharmaceutical industries befare pouring it to
natural retourees.

ifferent

The adequate column sizes of such multiwalled
c2rbon nanotubes onee use

and can be reused after unloading the separated
tontaminants using seme spacial treatments which
will be found sultable aver a conventional method
of treating industrial effulents.

MATERIALS AND METH oDs
Materials used for research wiork

d till its loading capaciny

Kalonji ol : Purchased from local market
Aniline : LR Grade (ACS chemicals)
Phenel : AR Grade [Rankem)

Sodium dihydrogen

orthophosphate : AR Grade {Merck)

Formic acid * AR Grade (Loba Chemie)
Water : Defonized Milli 0
Methanal

: HPLC Grade [Rankem)
Industrial waste water : Collected from MIDC Areq

Synthesis Methodologies

Synthesis of Multiwalled Carbon Nanotubes: The
MWECNT: was synthesized from Kalonji oil using a
nicke| catalyst, |detail method of synthesis of nickel
catalyst is discussed elsewhere [11].) by COVD
method by direct pyrolysis at 800°C in an inert
atmosphere. In COVD synthesis [12], as represented
herewith schematically in figure:1 where &’ and ‘B
are two electric furnaces [vaporizing furnace and
Pyrelysing furnace respectively). 10 g of Kalonji ol
placed in quartz boat 'C’ and 200 mg of nickel
catalyst in other quartz boat ‘D’ and both the boats
are kept e boats in furnance ‘A’ and furnace ‘B’
respectively. The inert gas hydrogen is allowed to
Pass through quartz tube ‘0 for S min with constant

flowe rate of 10ccfmin so s Lo remove oRygen from
the tube. The temperature of p-.rrnl'fsllrlﬁsi furnace
‘B was sel to HOO'C. Once the Turnaclei B reachos
the desired temperature. The furnace ‘&' was tumed
an and temperature was set to boiling point of
¥alonji all, The heating of furnance A" was l:un'tlmmll
till all oil gets vaporized. The heating of Furnamlzer'ﬂ
was cantinued for one hour. The furnance "B° Is
allowed to cool at room temperature and material
was collected from boat ‘D'

- 3 O SR T |
)Icfl ’h—‘.;l_ :M'Il._ ’;;LJ F&_.q;.

| | LRl LT

BT g P
ey b e ail
|_| L T T T

L W Gk BTt

Figure 1: Schematic Diagram of Lenton's Split Tube Furnace

Purification of Multl Walled Carbon Nanotubes

As obtained MWUCNTs from bost 'D' was soaked in
Hydrachiorie acid (50%) followed by Mitricacld [50%)
solution for 24Hrs and sonlcated for aboul 2.0 Hrs.
The material Is filtered using whatmann filter paper,

collected and dried at 200°C for 3Hrs in drying air
O¥en,

Characterization of Multl walled Carbon Manotubes

Purified MWCNTs were characterized by ATR
method of Shimadzu Spectrometer with IR Affinity
model. X-ray diffraction (XRD} analysis was performed
using Phillips anabytical %-ray diffractometer with Cu
K. radlation running at 45 KVA40 mA in the 20 range
2°-100" with step size of 0.02. Specific surface areas
were measured using SmartSorb-92/93 model of
Smart Instruments Co. Pvt. Ltd. by low temperature
nitrogen adsorption using the Brunauer-Emmett-
Teller [BET) single paint method. The samples were
degassed at 150°C for 2 hours prior to analysis, The
morphological analysis was performed with 2
Phillips SEM 505 stanning electron micrascope,

Fabrication of Solid-phase Extraction Cartridges

Figure 2 represents as prepared solid phase
extraction cartridge in laboratory and it is prepared
by handmade method. Weighed accurately about
0.3 g of purified MWCHNT: and transferred to a plastic
syringe of 5.0 cm length and 5.7 mm diameter

?rinﬂi{ﬂﬂ

1 %ind Colieat of
: AorangRD

geiench

-
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E‘lllh ed Carbon Nenotube Based Salid- Phase Extraction

containing cotton plug at the botiom, This syringe
confaining MWECNTs was tapped for 10 minutes and
¥ortexed for 10 minutes |ater. Onoe this material is
packed, washed It with milli O grade water followed
|:|-||- methanal and kencefarth reforred as BWCNTS
bazed SPE cartridge

Figure 21 Handmade MWENT: bated SPE carividge

Appllcation of MMWCNTS based 5PE cartridge In waste
water sample

Industrial waste water sample {1 L; 5.8 pH) were
collected from MIDC area dombivall, Kalyan M3,
india, This sample is centrifuged for 10 minutes to
remove any solid suspended particles, The blank
sample is analyzed for identifying the presence of
any Aniline and phenal using RP-HPLC with photo
Diode Array detector (FDA). The water sample was
spiked with Aniline and phenol to get the
concentration of each compound as 100 mg/L. The
prepared sample was kept for overnight, On next
day semple ks sonicated and shake well before use,
taken 10 ml of this sample and allowed to pass
through the conditioned cartridge and allow to
adsorb the added impurities on the surface of
MWOCNTs. Later the iImpurities were desorbed using
Methanal (0.1 % Formic acid) The eluent was
collected and concentrated using rotary evaporator
and injected 20ul volume to HPLC, identified against
standard sofution chromatograms.

RP-HPLC Methodaologles for Peak Identification

Thermosclentific RP-HPLC model ‘Ultimate 3000°
was used for the identification of isolated
impurities. HPLC equipped with Quaternary low
pressure gradient pump, PDA detector, column oven
and autosampler is used for this analysis with HPLC
column (Inertsil ODS 3V, 250mmX4.6mm and 5.0um
particle size], Gradient elution was performed with
0.01M sodium dihydrogen orthophosphate buffer
in water as mobile phase ‘&' and Methanol as an
organic eluent and constant flow rate 1.0 ml/min.

The gradient programme is maintained

throughout the run as mentioned in below tablel,
SIS
Calls

S e AR O B e R

Ld

Cartridgesind v Aaplicatian (n Waste Water Anatyshs

Table- L) HTLC Goradient Programrme

Thme | Tinw Rate | % Acobile Phase | H Pabids Fhaas |

froan] | ey AlBuMer) | BT |
[i] ] ] M 1M |
L] 1.0 | L) il |
m | L4 n i ,
™ L L] w |

anfline and phenol individual standard solutions

are prepared in methanol {200 ppm each) and
injected 200l volume of each compound along with
neat Blank ard spiked samples and monitored using
POA detector at 230 nm wavelength,

RESULTS AND DISCUSSIONS

rAultiwalled Carbon Nanotubes

Figure 3ia] shows FTIR spectrum of as ohtained
MWECNTs. Spectra which shows significant band at
2870cm 1, 2B81em?, 2924cmand maolsture related
bands 1436 ol

Figure 3 (b} represents FTIR spectra after treatment
with acid mixture Le. after purification, significant
increase In peak at 2924 cm-1 and peak related to—
OH group at 3436 cm-1 is observed.

L L]
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Figure &: ¥-Ray Diffractogram af MWCNT;

Surface Area Measura

L E T T

ment by BET Technigue:

surface area of purified
MWCNTs. The higher surface arey value was

102.42m% /g which also proves the formation of
nandsize,

Sarfare hvan e (S migm|; 1200
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)
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Figure 5: BET Suriface Area of MWONTS abtained from
Kakoni oil

Morphology by Scanning Electron Micrascopy :
Figure B shows SEM Image of purified MWCNTs
obtained from Kalonji oil by COVD method, The SEM
image shows the formation of MWCNTs with
diameter in the range of 28-82nm.

Phase Extract|

o0 Cartridges and its Application in Waste Water Analysis

Identification by using RP-MPLC: The obtained
chromatograms of HPLC shows the presence of
Aniline and phanat peaks collected past MWENT:
bated SPE cartridge and confirms the proper

isolation capacity of raspective analyts as shawn in
figure 7,

LEY ST -

= Ty

Figure 7: Ovorlay chromatograms by BP-HPLC

Where &; HPLC chromatogram of Blank iMeat water),
B: HPLC Chromatogram of Aniline

C: HPLC chromatogram of mixture of aniline and
Phenol isolated from SPE Cartridges.
D: HFLC chromatogram of Phenal

Values on X axis of chromatogram fepresents
Retention time of respective analyte in minutes
while Y axis values represents absorbance in mAL.

CONCLUSION

MWENTs based SPE cartridges prepared at lab scabe
are simple, reusable and cost effective as it is
synthesized fram natural precursor which is cheapest
and easily available source, These MWENT: based

14
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Abstract: Solid numerous coloted complexes of La{llly, Ce{TIT), Nd(TIT} from tetradentate
Schiff bases are symthesized from 1:1-ph:nﬂcnedimﬁne.?.-.ﬁ.tet:,-l-ﬂ-m:ﬁy]-pwan-lﬂdhm: and
=-bromo Salicylaldehyde. The structures of ligand and complexes are charactenzed by
clemental analvsis, magnetic susceptibility, thermal analysis, X-ray diffraction, "H-NMR,
mass, [R, UVvisible spectra, and conductometry. TGA/DSC spectral and Kinetic parameter of
the complexes was observed keenly. The x-ray diffraction data proposes Monochnic crystal

Kevwords: Tetradentate Schiff Base, Dehydroacticacid, Powder X-raydiffraction,
Thermal analysis Antimicrobial activity,

Introduction
In this paper we are pronouncing our earlier work in the series of lanthanides of tetradentate

Schifi bases formed by the reaction of o-phenylenediamine, DHA, and S-bromo
Salicylaldehyde (Fig.1). The complexes of various color, of La (TIT), Ce{TIT), and NA(IIT) with
this tetradentate ligands were synthesized and characterized.

Experimental

Materials
Merck was the supplier for all reagents and solvents. DHA, o-phenylencdiamine, and 5-broma

Salicylaldehyde of AR grade were used for synthesis of ligand. AR grade metal chlorides were
also used for the formation of the complexes.

Priiicipal
Milind College of Sciapee
Aurangihgy 339
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Instromentation

The CHN analysis was carried out on Thermo Scientific(FLASH 2000) CHN elemental
analyzer. 'H-NMR spectra of hgand were recorded on FT NMR spectrometer (400 MHz)
maodel Advance-11 (Bruuker) in CDCY5 a5 2 solvent using tetra methylsilane as internal
Standard, IR study has been camed out on Perkin Elmer-Spectrum RX-I FTIR specirometer
using KBr pellets. The TGADSC and XRD were recorded on TA Inc. SDT-2790 and Pan
analyticalX"Pent Pro respectively. All electronic absorption specira of the complexes and
higand were chroncled on Shimadau 1800 spectremeler. Molar conductance of complexes was
prebed on Elico CM 180 conductivity meter using 107" M solution in DMF
Synthesis of ligand

It's a two-step synthesis; m the first step mono-Schiff base compound
refluxing 50 ml solution of (10 mmol) of DHA and [1{Iwnnl'k1-1:htn].rlm:d1'
ethanol for about 3 hr. The progress of reaction was maonit
The resulting mono-Schifl base thus formed was then refluxed with 10mmol of S-bromo

Salicylaldehyde to synthesis final product. Product was then cooled at room temperature and
collected by filtration. followed by recrystallization in super dry ethanol, (Yield: 76%).
L]

U )
i L] on
B ] i ] :
T ==
] L3
HH, lil- (= M CH;
I 1] m
" ir
m mH L] T
L i3
L] (=] L3 i
e
e ' Wy 5
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Where R=H and Ar= 5-bromo Salicylaldehyde

was prepared by
amine in ahsolute
ored via thin layer chromatography.

Synthesis of metal complexes

Metal complexes were prepared by mixing a stoichiometric ratio {1:1} by dissolving in
methanol. The ligand (0,01 mol) and metal chloride (0.01 mal) are mixed in hot condition with
continuous stirming  The mixture was heated at reflux for sbout 34 b On caoling,the volume
of reaction mixture is reduced to half, then colored solid metal complex is appeared Thus

obtained solid metal complex was purified by petroleum ether and dried over vacuum
desiccator (yield: T8%).

Results and discussion

Table-1Indicate physical characieristics, as CHN, mp. Color and molar conductance data of
ligand and metal complexes. The data shows equimolar stoichiometry (metal: ligand) and
satisfying general formula [ML{H20)2] (where M =, La (TIT), Cel(I) NA(TIT)). The study of
magnetic properties revels octabiedral geometry for La (II), Ce (1) MNd (1) &t room
temperature with two water molecules coordinated to metal jon. Existence of two coordinated
water molecules was further confirmed by weight loss before 270°C in TGA-DSC analysis.
"H-NMR spectra of ligand

The "H NMR spectra of free ligand in CDCls at room temperature shows the following signals.
2.078 (s, 3H, Ce-CHy), 2.13 8 (5, 3H, N=C-CH), 5.83 5 (s, 1H, Cs-H), 6.73-7.04 § {m, aromatic

protons), B.96 & (s, 1H, N=C-H),9.984(phenolic {-OH) hydrogen of phenyl ing) and 15.89 &
{s, 1H, enolic OH of DHA maoiety) [IILII). W

i Priticin-
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IR spectra @"s_-‘:maf}_'? -
The IR data of ligand (HaL) and its meta lexes are listed in Table 2. 1t depict pmmhﬁa:.-

bands a1 3296, 1689, 1656, 1360 and 1212 em! assignable to v OH, v C=0 (lactane carbonyl),
# C=N {(azomethine), v C-N (ary] azomethine) and u C-0) (phenolic) streiching modes
FEEPﬂ-'T!!"-'Eh’[WI. The presence of a strong broad band in the 3296 cm?! region, in the spectra
of the ligand, which is not observed in complexes clucidates coordination of phenslic oxygen
to the metal ion by deprotonation[ V], Resulting upswing to an extent of 40-60 e in the 1 C-
(}iphenolic) band[V1]. This shift further confirms the involvemant of the enalic oxygen in C-
f.H-Ii_ bond. Chelation by nitrogen of azomethine (C=N} is confirmed by observing band at 1656
cmin the spectra of ligand, which find at lower frequency 1603-1632 e when complex
formed [V1I], This change can be supperted by transfer of electrons from nitrogen ta the vacant
d-orbitals of the metal. Finding new hands in the 526-565 and 464-480 e regions confirms
the M-0 and M-N bending respectively[VIII). No any change in skeletal vibrations (C=C)
upon complexation. The presence of coordinated water is confirmed by the appearance of
sirong band in the 3027-3096 cm-1 region in case of La{lll), Ce{I11) and Nd(TIT), which is also
supported by appearance of non-ligand band in 825-846 cm-1 region, quoted for rocking mode
of water [1X).

Magnetic susceptibility and electronic absorption spectra

The electronic absorption spectrum of La {1I) complex contzing three bands at 30120, 34482
and 27100 cm-1 assignable to the transitions § — 1, = — =* and charge transfer respectively,
Magnetic moment of the complexes showed that the La (11T} complex it diamagnetic. The
electronic absorption spectra of Ce(IIT) complex show three strong bands at 19801, 24390 and
26666 cm lwhich may be assigned to the transitions *Fip— Dy, Fao— *Dag and charge
transfer respectively. Electronic transitions together with magnetic moment value 2.58
BM.Nd{IIT) complex show three bands at 19230, 17223 and 13262 cm” which may be
atmbuted o the transitions lse—"Gin—"Gs 'Gan,~"8sa Fn  respectively, Electronic
wransitions along with magnetic moment value 3.58 B.M suggest high spin octahedral geomeiry
for Nd (1IT) complex[X,XI].
Table-1 Physical characterization, analytical and molar conductance data of compounds

rellmtr i rn e

|C¢:nm_|:u:|md Mol WL | M.P Molar | Found (calculated)
Molecular Decomp | Color | conduc. :
formula | Temp. Mho

'C e’ mof' ¢ |H N (M
| (Hal.) 442,10 | 189 Diark $6.71 |3.694 | 6.7
Cas HisNzO Yellow | -—- (56.65) | (3.65)  (6.86) | weee
Br
[LLa{H:0)] | 61419 [>300 | Yellow | 32.00 | 41.07 |3.12 | 456 | 2262
, (41.03) | (3.10) | (4.53) | (22.60) |
L 615.41 | =300 Brown |2950 (4099 [311 455 [2277
| Ce(H:0h] (40.96) | (3.10) | (4.51) | (22.73)
L 61440 |>300 | Yellow (3180 4099 [3.11 (455 |22.75
| Nd{H:0k] (40.90) | (3.09) | (4.51) | (22.71)

Table-2 IR data of lizand and metal complexes
Compound IR band frequency (em™)

I (OH) | v(C=0) | C=N) | C=C [ C-N | C-0 |M-0 | M-N
[ L 3296 (16893 | 16567 | 1566 | 1360|1212 - |- |
Lal 3027 1682 | 1603 | 1563 | 1385 | | 248 ;526 | 480 |
e .
Princiv?t 61

Sl emAE
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L

Cel 3096 1681 1628 | 1561 [ 1385|1253 (365 |47 |
| Nd-L (3088 | 1682 [ 1632 [ 1562 | 1384 | 1216 560 | 464

Thermal analysis

The TGDSC analysis of all La (1T, Ce (T11), and Nd (1TH complexes was done from ambient
temperature to 1000°C in nitrogen atmaosphere using o-Al:0y as reference.
In Tt'u: TG curve of La (11} complex the first weight loss 8.009 % occurred a1 temperature
190°C, indicates the removal of two molecules of coordinated water, an endothermic peak at
comesponding temperature in DSC corresponds to dehydration step,
The second step slow decomposition from 200490 °C with 26,95 % mass loss, This can be
further confirmed by observing broad exotherm in DSC with ATmax. = 271°C indicates that
the complex is thermally quite stable.[XILXIIN, The TG-DSC curve of Ce (111) complex show
first mass loss 3,114 % (caled 4.01%) in the range 150-250°C and an endothermic peak in this
region ATmin, = 217.27%C, indicate remaoval of twe coordinated water molecules, The second
step slow decomposition from 250-400 °C with 15,98 % mass loss, This can be further
confirmed by observing endotherm in DSC with ATmin. = 236.55°C indicates removal of non-
coordinated part. In third step from 400-900 °C slow wei ght loss 19.38 %, confirmed by broad
exotherm ATmax = 418.28°C indicate loss of coordinated part. The TGA
DSC curve of Nd (IT1) complex shows a first weight loss 6.196 % (caled 6.8%)in the range
160-240°C and an endothermic peak in this region ATmin = 240°C, indicating the
Presence of two coordinated water molecules, The anhydrous complex first show fast
decomposition in 240-350°C range with 13.11% mass Joss {calcd 13.01%) may be attributed
o remaoval of nen-coordinated pant of ligand. The second slep decomposition at 150-600°C,
with mass loss of 9,89 % (caled.9.80%) comesponds to decomposition of coordinated pant of
ligand, A broad endotherm in DSC is observed for this step. [ XIV]
Kinetic calculations
The kinetic and thermodynamic parameters viz AG ( frec energy change), AS, z ( pre-
exponential factor),E, and n (order of reaction), together with comelation coefficient {r) for
non-isothermal decomposition of metal complexes have been determined by Horowitz-Metzer
(HM} approximation method and Coats-Redfern integral method The data is arranged in Table
3. The results show that the values obtained by two methods are analogous. Low values of Eyof
the complexes arc indicating the autocatalytic effect of metal ion afier thermal
decomposition[XV].
Table-3.The kinetic parameter of metal complexes calculated by the methods Horowitz-
Metzger (HM) and Coats-Redfern (CR) - "
' Complex | Step 'n | Method | E, z | AS ' AG | Caorrelation
coefficient(r)

| )
1 I-]S'HM | 3514 |5332n -15928 | 41.63 | 09997
CR

1 3408 | 172113 | -111.99 | 41.93 | 0.9986
I [135|HM  [2408 [61868 | -132.69 | 36,73 | 0.9989

|CR 2399 362280 | -§9.69 | 3250  0.9980
I |0.55 HM 33.99 | 44568 I-ms.’m 42.20 | 0.9999
Celt) _|CR 3154 |47183215 | -104.61 | 39.81 09987
I |055 HM 4047 73267  -120.17 | 5532 09999
. CR IREI 15088264 9163 | 50.16 0.9999
NA@I 11 f0S1IHM (3242 53248 | 12969 | 47.98 09980
CR 31.88 | 75580 | -B5.00 | 4208 0.9989

Exin k] mol’, Z m_S“‘_.-il_.i' in JK 'moland AG in kJ mol”! W‘ ij:ﬂ
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Powder x-ray diffraction

Seanning of x-ray diffractogram of La(Il1), Ce (Il1), Nd(Hmetal complexes of L is done at
wavelength 1.543 Ain the range 5-100° The x-ray diffraction pattern of these complexes
compared with major peaks of relative intensity greater than 10% has been indexed to their hkl
value #‘-"" USINE computer program[XV1]. The diffractogram of La(TIT) complex of L had ten
reflections with maxima at 26 = 23 180 corresponding to d value 3.86254 A The unit cell of
La(llT) complex of L vielded values of lattice constants, a=10.3214 A, b=9.38521 A, ¢ =
406521 A and unit cell volume V=345 502 AL [XVII]The diffractogram of Ce(Ill} complex of
L shows eleven reflections with maxima at 29 = 13.654° corresponding to d value 745625 A
The unit cell of Ce(HI) complex of L vielded values of lattice constants, a=19.248912 A,
b=8.97364A, c =4.068363A and unit cell volume V=439.7661 A’ The diffractogram of Nd(L11)
complex of L had ten reflections with maxima at 26 = B0, 659° corresponding to d value 1.52456
A. The unit cell parameters of Nd (III) complex of L yielded values of lattice constants,
a=11.448304 b=8387201 A, ¢ =6.482108 A and unit cell volume V=320.24919 A" In respect
of these cell parameters, the condition such asa#b# cand o=y = 90° #  required for sample
1o be monoclinic were tested and found to be satisfactory in La(Tll) complex. Whilea #b # ¢
and a = fi=y = 90° for sample 1o be orthorhombic were tested and found to be satisfactory for
Ce (11T} and Md (111,
Drensity values of the complexes were determined practically by using specific gravity method,
and found to be 2.265, 3.6157, 4.6919 gemforLa (I}, Ce (IMT),and Nd (11T} complexes
respectively. Where theoretical density found to be 2,253, 3.62147 4.6935,gcm™ for respective
complexes,and find near to experimental value. By using experimental density values,
molecular weight of complexes, Avogadro®snumber and volume of the unit cell wers computed
[xvim).
Antimicrobial activity
Ligand and metal complexes are subjected for antimicrobial activity against bacteria such as
Escherichia coli and Staphylococcus aureus, Preudomonas Aeruginosa by Agar Cup Method
[XIX,XX]. The compounds were tested at the concentration of | % in DMSO, considering
Ciproflaxin as standard (Table-4). Poison plate method is used for fungicidal Aclvity,
compounds were tested  againstdspergillus Niger Aspergillus  flavus,  Penicillium
chrysogenum.The medium used was Potato Dextrose Agar, and depicted in (Table-5) by
comparisen with Griseofulvinas standard, Observing Table-4 and 5, conclusion made that the
inhibition by metal complexes is more than a ligand, Solubility of metal complexes in organic
solvents increase its activity Hydrogenbonding with active center of cell may responsible for
enhanced activity [XXI].

Table 4 Antibacterial activity of compounds
Test Diameter of inhibition zone {mm)
Compound
E.Coli 8. aureus Fs. Aeruginosa

Ciprofloxacin 25 50 25
La 12 15 12
Li-La 18 16 15
Li-Ce 19 18 14
Li-Nd 20 22 17
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rable 5 Antifungal Screening of ligand and their metal complexes

Test Microorganisms |
Compound _
Asp. Niger | Asp. Pen.
Mavus chrysogennm
Li -we Ve =V
h—!-ﬂ Wy =B e
LI":'.'. =g g i
Li-Nd e e e
(DMS0 | +ve L e
Griseafulvin e _ | -ve Vg
wve-No growth Antifungal activity presemt ,  tve-Crowth |
Antifungal activity absentRG -Reduced prowth A
i
" H. ;( :I
‘ﬁﬂ L] i ;ﬂ
iy i
W mH [ I b
L]

CHly

Figare k)
Fig.1 The structure of the Ligand,Fig.2 b the proposed structure of the complexes, Where
M=La (1T}, Ce (IIT}, and Nd (11T}

w=n
Figiee 1, Sirncturs & Hgaisd

Conclusion

In present search we proclaiming synthesis of ligand and its transition metal complexes.

Spectral study suggest that azomethine nitrogen and phenolic oxygen are involved in the

coordination with metal ions (fig.1). Proposing ocizhedral geometry for La (1), Ce (HIT),

NdiIIT)jcomplexes. It is concluded that the ligand is dibasic in nature and ONNO tetradentate
metal complexes are biologically active and show enhanced antimicrobial activities compared
to its free ligand. The x-ray diffraction data proposes Monoclinic erystal system for La (I11)
complexes and orthorhombic for Ce (I11) and Nd (1II) complexes. Thermal swdy predicts
thermal behavior of complexes.

Acknowledgements

The Authors are thankful to chairman People’s Education Society Mumbai for providing
laboratory  facility, and SAIF Punjab University, Chandigarh for providing
CHN,IR,"HNMR,Mass and XRD facility Also grateful 1o USIC, Shivaji University, Kolhapur
for providing TGA-DSC facility, for biclogical activity.

References

" ?Ei:; Cupta, RPal,World/ OfPharmacy and Pharmaceutical Sciences2015,4(1)386-

PR PalV Beaival Forld).Of Phar. and Fﬁﬂmaﬁﬂi’sfteslﬂlﬁ. 4(1).990-
Priticipal

S Miilind Cellane -7

21



£ 1 Rathod & al, fﬂ'ﬂ#ﬂl}d{g

| _ . M. b
[1v] ﬂﬁfﬁfg ";me_gm 4, Article Ip 135538, 12
M- Breweg B g 9, G. M. Mockier. £ Smnh, Inorg, Chem., 24, 127, 1985

VI Bleog, ‘-’J-_ Rim, H.; Chye, K.; Chio, K Nam,.; ¥.; Cho. g Korean Chem. Soc., 17,
V1] Jadhay spy. Shelke va

vy ﬂha hi, Bull A Chemistry, 2000,63(23), 41534164,

nabala, Fatermasiong Jowrnal of

: L DU Jpn., 70, 1319, 1997, o
Vil L. F, [.mdn:,-,_tht: Chemistry of Macrocyclic Ligand Complexes, Cambridge University
Press: I:‘ambndge, 1989,
X1 K, Maruyama, Kubo, Y. Toda, K. Kawasa, T Mashino, A. Nishinaga, Tetrahedron

Len., 36, seng 1995

X] R Pal, v, Kumar, H.‘K. Gupta, V. Beniwal, G. K. Gupta, Med, Chem. Res, 2014, 23,

4060-4069

X1l A sy AL Alousi, MR Shehata, M. M. Shoukry, Journal of Coordination Chemistry,
June Iﬂﬂ-ﬂ.'ﬁ]{]l}. 19061916

[X1]  Jadhay SM. Shelke VA, Munde ASB, Shankarwar SG, Patharkar VR, Chondhekar
T Journa| of Coordination Chemistry, 2010,63(23), 4153-41564.

[XIN] Vinod A Shelke, Sarika M. .Tadhw.ugunil G. Shankarwar, T K. Chondhekar, Journal
of Chemical Science and Technology, 2013, 2(2), 61-69.

[XIV] Achut 8 Munde, Amarnath N. Jagdale, Sarika M. Jadhav and Trimbak K. Chondhekar,
I Etrb.ﬂh:m.Sn:.Zﬂ'H}.?S,[]]- 349.359,

[XV] H.I-I.Hﬂmwilz.G_Mengcr.a‘mi.C’.l’:encr_]!'ﬁ:!._‘ri,ldﬁ-#. N

[XV1) Shyam R Annapure, Achut § Munde, Shantilal D Rathod, Der Chemica Sinica,
2016,7(4),47.54,

[XViI 1 k. Carvajal, T, Roisnel, Winplotr, 2004, A Graphic Tool for Powder Diffraction,
Laborataireloonbrillouin feealienrs) 91191 gif suryvettecedex, France.

[(XVIN R.C, Maurya, B A. Malik .M. Mir, P.K. Vishwakarma, D K. Rajak N. Jai Joumnal of
Coordination Chemistry, 2015, Vol. 68, No. 16, 2902-2972

[XIX] Cruickshank R,.Duguid | P, Marion B PSwain R H A, Twelfthed. Medicinal
Microbiology, val.Tl Churchill Livi:ngstcrnt.l.nndnn,lﬁ'.l'ﬁ.lEIﬁ-I'DJ!

Laborataireleonbrillouin (cealienrs) 91191 gif suryvettecedex, France.
[XX1] Wenling Qin, ShaLong, Mayrg Panunzio Stefang Biundi,ﬂ-fﬂi‘emfﬁ.lﬂﬂ.lE,Iliﬁil—

Received o August 15, 2020,

Principal
Milind Cr::-]]egf'.-:'.i" Sizmes

RE s e
5 -

S 22



(2o2e -24)

Hererocyolic Letiers i
Vol 10| No.4|559- 565\ Aug-Ohct | 2020 r‘E >
ISEN 2 fpring) 22313087 7 (online) 2230-9632 o
CONEN: HLEEAT

friipAheteroleffe ry. o

SPECTRAL, THERMAL, XRD STUDY OF NEW LA{IIT), CE(ITT), ND{I1I}, METAL
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Abstract: Solid numerous colored complexes of La(lIl), Ce(IIT}, Nd(IIT) from tetradentate
SchifT bases are synthesized from o-phenylenediamine, 3- Acetyl-6-methyl-pyran-2,4-dione and
5-bromo Salicylaldehyde. The structures of ligand and complexes are characterized by
elemental analysis, magnetic susceptibility, thermal analysis, X-ray diffraction, '"H-NMR,
mass, IR,UV-visible spectra, and conductometry. TGA/DSC spectral and kinetic parameter of
the complexes was observed keenly. The x-ray diffraction data proposes Monoclinie crystal
system for La ([[Tjcomplexes and orthorhombic for Ce (T1T) and Nd (11I) complexes. The ligand
and their metal complexes were subjected for antibacterial activity against Escherichia coli and
Staphylococcus aureus, Preudomonas Aeruginosaand antifungal activity is observed by poison
plate method against Aspergillus Niger, Aspergilius flavus, Penicilliumchrysogenum.

Keywords: Tetradentate Schiff Base, Dehydroacticacid, Powder X-raydiffraction,
Thermal analysis Antimicrobial activity,

Introduction
In this paper we are pronouncing our earlier work in the series of lanthanides of tetradentate

Schiff bases formed by the reaction of o-phenylenediamine, DHA, and S5-bromo
Salicylaldehyde (Fig.1). The complexes of various color, of La (I11), Ce(111), and Nd({IIT} with

this tetradentate ligands were synthesized and characterized.

Experimental

Materials
Merck was the supplier for all reagents and solvents. DHA, o-phenylenediamine, and 5-bromo

Salicylaldehyde of AR grade were used for synthesis of ligand. AR grade metal chlorides were
also used for the formation of the complexes.
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Me CHN anabvsis wns cartied onf on Thermo Scientific(FLASH 2000) | il LIthcH

b P NMR spectrometer (40 Mbz)
wnahzer 'H-NMB spectr of ligand were recorded on FT P i al
madel Advance-11 (Bruuker) in CDCT as 3 selvent using fetra methy lsilane i i romeler
Standard 1R stuiy has been carried out on Perkin Elmer-Spectrum RX-1 FTIR spec m:]F
using KB pellets. The TGADSC and XRD were recorded on TA Tne. SpARa ;Hin
mnalviicalX"Pert Pro respectively. All electranic absorption spectra of the complexes
figand were chronicled on Shimadi 1500 spectrometer. Moelar conductance of complexes was
probed on Elico UM 120 conductivity meter using 10°° M selution in DMF
Symithesis of ligand
s o rwe-step synthesss; i the first siep mono-Schifl base compound was prepared by
refluxing 50 ml solutson of (10 mmol) of DHA and { | tmmolj-pheny lenediamine in absolute
ethanal for about 3 hr. The progress of reaction was monitored via thin layer chromatography.
The resulting mono-Schiff base thus formed was then refluxed with [0mmol of $-bromo
Salicylaldehyde to synthesis final product. Product was then cooled at room temperature and
collected by filtration, followed by recrystallization in super dry ethanol. (Yield: 76%).

L] MH;

S 7
PRt apel
L 5 2}

T O
Ea

Where R=H and Ar= §-bromo Salicylaldehyde

Synthesis of metal complexes

Metal complexes were prepared by mixing a stoichiometric ratio (1:1) by di ing i
. : issolhvin

mtlh_ml. The L!gam;l (0.01 mol) and metal chloride (0.00 mol) are mixed in hu{ condition E.l:iﬂll;

continuous stirring 'Ihr, mixture was hested at reflux for shous 3.4 b On cooling, the vahme

n;::iudun Trln;r:rur;du reduced 1o half, then colored solid mietal complex is appeared, Thus

0 sohid metal complex was purified b I i '

o ey pu ¥ petroleum ether and dried over vacuum

Hesults and discussion

’II_‘ﬂ:-:IpI:Indi-c:m physical characteristics, as CHN, mp. Calor and malar conductance data of

igand and rmmlI complexes. The data shows equimolar steichiometry (metal- ligand) and

mmmufjr:;:g Ffww E:m"hhl h;L{Hhi:;:,:] {where M =, La {11}, Ce(lIT) Nd(1IN). The study of
. reve a Beometry for La (II1),

lemperature with two water milecules i » t Rl 2

coordinated to metal jon. Ex ;
Water molecules was further confirmed by weight lass befare 2 Existence of two coordinateq

MR e L T°C in TGA-DSC analysis,

i . i
The "H NMR specira of free ligand in CDCs at room temperature shows the following signals

2078 (8, 3H, Ce-CHy), 2,13 (s, I, NeC.CH
. : o NELUHS) 5 B3 B, | 3 2 !

1By nolc OH of DEAA moiety) (L1} " O ey ring)and 15495
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‘[’rin‘:ip E]:l-'.-
paignd Cotler® -

)

24



XA Rarhod ¢t afl / Hrrrn.l-..l-.-ﬂ" Ferepry Bl 100 N RRLY LA ||r*l dlr | Ak

IR specira
Thoe TR advtan o8 Bogenmad {110 noid 115 amiicta beoumpbe ses e listed i [able 2 1 ilegnieh gorviminnm

bands ot 32%0, 1689, 1656, 1360 a0d 1212 ¢’ assdpmabibe b CHL € O Lactone carbonyl),
v C=N (pzomethine), v C-N (aryl seounethine] and w £ 13 fphenolee ) steetching medes
respectively[IV]. The presence of i steonge bromd boamd o e §290 oo ! regienn, 1IN spiecina
of the ligand. which is st obseryed in complexes cluculales coordination of phenolic exygen
to the metal won by deprotonation| V). Resulting upswing to an extent of 4060 o' in e ot
O (pheaolich band{ V1], This shift Turther confirms the mvilvement ol the enolic axypen i @
0-M bond. Chelation by nitrogen of sromethine (¢ M1 s conlirmed by olserving b ai 16346
em''in the spectra of ligand, which find at lower frequency T6U3-T632 cm "when comples
formed [ V11). This change can be supporied by transfer ol electrons from niteogen 1o e vicint
d-orbitals of the metal. Finding new bands in the $26-565 and 464-440 e ' regitns confirms
the M- and M-N bonding respectively[VITE]. No any change in skeletal vibrations {C=€)
upon complexation, The presence of coordinated water is contimcd by the appearance of
strong band in the 3027-3006 em-1 region in case of La(lll), Ce{111} and Na{I), which i als
supported by appearance of non-ligand band in 825846 cm-1 region, yuoted for rocking mode
of water [IX].

Magnetic susceptibility and clectronic absorplion spectea

The electronic absorption spectrum of La (I} eomplex contains three bands al 30120, 314482
and 27100 cm- 1 assignable to the transitions N —m, & — &* and charge transfer respectively
Magnetic moment of the complexes showed that the La (I} complex is diamagnetic. The
electronic absorption spectra of Ce{lIl} complex show three strong bands ot 19801, 24390 and
26666 cm'which may be assigned to the transitions 2Fin— Dia, Fsa—s Dyn and charge
transfer respectively. Electronic transitions together with magnetic moment value 2,58
BM.NA(IIT) complex show three bands at 19230, 17223 and 13767 cm”’ which may be
attributed 1o the transitions*ha—"Gey —+"Gn 1Gaa %817 'Fan respectively.  Electronic
transitions along with magnetic moment value 3.58 B.M suppest high spin octahedral geometry

for Nd (1) complex[ X, X1],

Table-1 Physical characterization, analytical and molar conductance data of compounds
| Compound | Mol.Wt. | M.P Molar | Found (calculated)

Maolecular Mecomp | Color | conduc.

formula Temp. Bho

ic e’ mol' | ¢ H [N |M

(Hal) 44210 | 189 Dark 5671 |3.694 | 6.87

Czs HigNzy Yellow | - {36.65) | (3.65) | (6.86) | ==s-
Br

(41.03) | (3.10) | (4.53) | (22.60)

[LLa(HzO)] | 614.19 | 5300 | Yellow | 3200 | 4L07 |3.02 1456 3362 |

L 61541 [>300  |Brown (2950 | 4099 |3.11 |4.55 | 2277
| Ce(Ha0p] (40.96) | (3.10) | (4.51) | (22.73)
iL 614.40 [>300 | Yellow [31.80 [40.99 |31 |455 |227%
NdHOp| | (40.90) | (3.09) | 4.51) | 22,71

Table-2 IR data of ligand and metal complexes
Compound | IR band frequency {cm)

WOH) | {C=0) | WC=N) [ C=C [C-N [ C-0 |M-0 [MN |
L 3296 | 1689.3 | 1656.7 | 1566 | 1360 | 1212 . |-
| La-L | 3027 | 1682 [ 1603 | 1563 | 1385 [ 1245 | 526 | 480
& @?ﬁ,{ g 561
]
i it
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: mplex
The TGS analysis of all La g, Ce (1), and Nd { ’”1]'{%“ e
temperature to 1000°C in nitrogen atmosphere using @-AlZLY %, gecurred at temperaiure

: i i
In the TG curve of La (111} complex the first weight loss B.00 g endothermic peak al
190°C. indicates the removal of two molecules of coordinated water,

comesponding temperature in DSC corresponds fo ﬂfh}:d'ﬂ_linn;l;g.y mass Joss, This can be
The second step show decomposition from 200-490 ':";- "'"'“II' 4 i 271°C indicates thal
further confirmed by observing broad exotherm in DSC with ATmax, = =

lex show
the complex is thermnlly quite stable [XI1,X11]. The TG-DSC curve of Ce ':”Hi':r;gak in this
first mass loss 3114 % (calod 4.01%) in the range 150-250°C and an endot ':"l: The second
region ATmin. = 217.27°C, indicate removal of iwo coordinated waler m':"h',:“ % be further
step slow decomposition from 250-400 °C with 1598 % mass loss. This can i
eonfirmed by observing endotherm in DSC with ATmin. = 236.55°C indicates remov by broad
coordinated part. In thied step from 400-900 °C slow weight loss 19.38 %, confirmed by
exotherm ATmax = 418.28°C indicate loss of coordinated part. The TGA .
DSC curve of Nd (1) complex shows a first weight loss 6.196 % {caled 6.8%%)in the range
160-240°C and an endothermic peak in this region ATmin = 240°C, indicating the
Presence of two coordinated water molecules. The anhydrous complex first show fast
decompaosition in 240-350°C range with 13.11% mass loss {caled.13,01%) may be atiributed
to removal of non-coordinated part of ligand. The second step decomposition at 350-600°C,
with mass loss of 9.8% % (calcd.9.80%) corresponds 1o decomposition of coordinated part of
ligand. A broad endotherm in DSC is observed for this step [X1V]
Kinetic calculations
The kinetic and thermodynamic parameters viz AG { free encrgy change), AS, z [ pre-
exponential factor).Es and n (order of reaction), together with correlation coefficient (r} for
non-isothermal decomposition of metal complexes have been determined by Horowitz-Metzer
(HM}) approximation method and Coats-Redfern integral method The data is arranged in Table
3. The results show that the values obtained by two methods are analogous, Low values of E,of
the complexes are indicating the autocatalytic effect of metal ion after thermal
decomposition[XV].

Table-3.The kinetic parameter of metal complexes caleulsted by the methods Horowitz-
Metzger (HM) and Coats-Redfern (CR)

Complex | Step | n | Method | E, lz AS AG | Correlation
coelMicientir)

I 1.35 | HM 3504 | 58320 [-159.28 | 41.63 [ 09997

La{l11) CR 08 172113 | -111.99 | 41.93 | 0.9985

|0 135 [ HM [ 2408 |61868 |-132.69 | 36.73 | 0.9959
- -' CR 12399 |362280 |-89.69 |32.50 | 0.9980

1| 055 HM 3399 [44568 | -103.76 | 42.20 | 0.9999
Ce(lll) | |k 3154 | 47183215 | -104.61 | 39.81 | 0.9987

It 055 HM  |4047 [73267 |-12017 [55.32 | 0.9000
| _[CR 3883 |35088264 | -91.63 |50.16| 0.9999
NIl {1 (051 |HM 3242 [53248 |-129.69 | 47.58 | 0.9980

CR 31.5% TEEED -85.00 | 42.08 | 0.9989
Eainkdmol’, Zin 87, A8 in JK 'mol Tand AG in K mal!
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Powiler x-ray dilTraction
Hnmmn!_l ol x rits 1!1':I-I"r:|-'.1-.1|-|.'||l| oof Damf PR, €0 000 ) A rnetal complexes of L i dise a
wavelength 1543 Ain the ronpe S-100% The s-ray diflraction pattern of fhew complesss

caoipared with magent peenks ol relative anensany greciter tlan 10% has bieen frdesod thasie Kk
value by using computer program| XV The dilfescioprmm of Lafllly comples of 1. b en
relTections with nuex doe ap 20 - 271 R convesponding food value 3E6254 A The unil cell wif
Iy comples of L vielded walves of latice constanis, a~ [0 3214 AL b9 R52) Ac
406520 A and unit cell volume V=345 907 A! [ XV The diffractopgam of Collll) complex of
[ shows eleven reflections with maxima of 20 = ] 3.654° corresponding to d value 7 45625 A
e wmit cell of Ce(lll) complex of L yielded values of latice cofmilants, 5= 9248912 A
b=8.97364A, ¢ = 4. 0683634 and unil cell volume V2319 761 A | he diffraciogram ol Mgl

complex of L had ten reflections with maxima al 20 - #0,659° corresponding 1o d value 152456
A. The unit cell parameters of Nd (11} complex of 1. yiclded values of lattice constants,
a=1 1448304, h=8 387201 A, c = 6.482108 A and unit cell volume Y=320.24519 A® In respect
of these cell parameters, the condition suchas a # b # ¢ and a = T = 907 4 [ required for sample
to be monoclinic were tested and found to be satistaciory in Laflll) complex. While a # b 4 ¢
and a = [i= y = 907 for sample 1o be orthorhombic were tested and found 1o be satisfactory for
Ce (I11) and Nd (101,

Density values of the complexes were determined practically by using specific gravity method,
and found 0 be 2265, 36157, 4.8919 gemforla (), Ce (H),and Nd (111) complexes
respectively, Where theoretical density found to be 2.2 33, 3.62147,4.6935,gcm™ for respective
complexes,and find near to experimental value. By using experimental density wvalues,
molecular weight of complexes, Avogadro"snumber and volume of the unit cell were computed

[XVI].

Antimicrobial activity
Ligand and metal complexes are subjected for antimicrobial activity against bacteria such as

Escherichia coli and Staphylococcus aurens, Presdomonas Aeruginosa by Apar Cup Method
[XIX,XX]. The compounds were tested at the concentration of 1 % in DMSO, considering
Ciproflaxin as standard (Table-4). Poison plate method is used for fungicidal activity,
compounds  were  ftested  againstdspergillis Niger Aspergillus  flavus,  Penicillium
chrysogenum, The medium used was Potato Dextrose Agar, and depicted in (Table-5) by
comparison with Griseofulvinas standard, Observing Table-4 and 5, conclusion made that the
inhibition by metal complexes is more than a ligand. Solubility of metal complexes in organic
solvents increase its activity Hydrogenbonding with active center of cell may responsible for

enhanced activity [XXI].

Table 4 Antibacterial activity of com pounds
Test Diameter of inhibition zone {mm) 1
Compound

E.Coli 5. aureus Ps. Aeruginosa

Ciprofloxacin 25 50 25

Ly 12 15 12
Li-La 18 16 15
Li-Ce 19 18 14
Li-Nd 20 22 17
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Fig.l1 The structure of the Ligand,Fig.2 b the proposed structure of the com plexes, Where
M=La (111}, Ce (111}, and Nd (111}

Conclusion

In present search we proclaiming synthesis of ligand and its transition metal complexes.
Spectral study suggest that azomethine nitrogen and phenalic oxygen are involved in the
coofdination with metal jons {fig-1}. Proposing octahedral geometry for La (I11), Ce (111),
Nd{Illcomplexes. It is concluded that the ligand is dibasic in nature and ONNO tetradentate
metal complexes are biologically active and show enhanced antimicrobial activities compared
1o its free ligand, The x-ray diffraction data proposes Monoclinic crystal system for La (111

complexes and orthorhombic for Ce (11} and Nd (1l1) complexes. Therma study predicts
thermal behavior of complexes,
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ABSTRACT

| moved metiod (s propesed for the extraciion of microgram level concentration of asmium (VI from

malurate medism with J-(4-Methoxvbenzylideneiming - Smethd-4H-1, 2, d-triazole- -thiol MBIMTT)
dessolved in chloraform as an extactant. The oxmium (VIT) from the crganic phase is stripped with
vt af thiaurea and 2M kdrechlonic acid and determined by spectrophotomerric method  The
et affirds the hinary separarion and determination of oxminm CETTT} from svetectic mixiure. The
method is successfidly applied for the separation and determination af osmanm from the allovs, The
merod is haghtly selective, simple and roprodiecible. The corrosive acids are mat used in extracrion of
CArTA 0 vivis oveshod due to this (8 hay green appeosch,

keywords: Csmium (VIIT, Solvent extraction, Alloys.

INTRODUCTION

0.001mg L & the abundance of esmium in the earth erust. Osmium has wide range of applications as
catalyst, hardeming agent in alloys, polymer stzining. buckminster fullerene adducts. Cemium kas
electronic, industrial and environmental importance Hence it has paramoent gmportance in the
development of separation method to recover osmium to meet the future demands, Salvent extraction
has become an effective technique in the recovery and separation of esmium [1-4], The important
tendency of osmium is to form chlore complex in chloride medium, Liquid- Twquid extraction
technique of separation uses the difference in kinesic behavior for the formation of extractable species
a5 well as the strength of electrostatic interactions of their chlorocomplexes with liquid anion
exchianger. The mertness of the chlorocomplex of csmium in agueous medium plays an important role
i the extraction frem acidic solution by an anion exchange mechanism, Other extractints reported for
osmium (VI are trioctyl phosphine axide [5], tricctylaming [6], bis- 2-ethylhexyl phosphoric acid
I7], eynex 925 (8], n-octylaniline [9-10). The methods reported are ot so reliable for routine
application because these methods suffer from the drawhacks such as operating condition (emulsion

formation leading to problem for the separation, slow equilibrivm) and jonic exchanger, nature of
diluents, critical pH range etc,
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I presemt mvestigan exIT i Behavior o asmiis (YU g
e S methy -4 - 124 i obe b ol M M T dlizselveil M entractint
presence of mabomite medinm RITMTT s heen el

succesiiully i this labeowatonry for the
exgraction of RACI. BT and A0 POiy and privs WrRTEY and OV (11210 -

MATERIALS AND METHODS

4 et vheneylitdene
it chioralorm g

Yo Rhimmden UV ke spectrophitometer (U100 with Tem it cells. was uged foe
teazurement. pHl measiiremens were carrsed oul with an Elico digital pH meter maoded | B-1 200 H0.651
Y stock solution of osmium (VI was prepared by digsolving 1g of osmaum tetraoxide (5 [ Fine,
i) in dilote Analytical grade hvdrochlonc qeid (1 mask b and diluging o 100 ml with distilled
waler and further standardizing it [ 1%

A werking solution 100 e | was prepared from it by
dluting the stock solution with distilled water

The reagent MBIMTT i synthesiced by known
Merature method [11] MBIMTT (0 1 mol dm" '} solution was prepared in chloroform

CHher standard solutions of different metal ions used o shsd

by dissolving weighed quantities of respective salis in distilled walet ¢

solutions of anions were prepared by dissolving the respective alkali
the chetvcals used were of AR
thtoughout the measurements,

¥ the effect of foreign 1ons were prepared

w dilute hydrochloric ascid

rietal salts in distilled water All
grace. Double distilled de-ionired water was mvarishly used

Recommended Method: An aquenus soluticn containin

B 100 pg of osmium(VI) and sufficient
quantity of sodium malonate to make its

concesitration | M in total volume of 25 ml., then the pH of
solution adjusted 1o 1.0 using hydrochloric acid and sodium hydroxide. The resulting solution was
wansferred 1o 125 mL separating funnel. The aqueous phase was equilibrated once with 106 mL of 0 |
mol'dm’ MBIMTT solution in chloroform for

H second. The phase was allowed to separate and the
metal from the organic phase was basck-stripped with mixture of 1ml 10% thioures and 9 ml 2M
hydrochloric acid solution. The extract wis evaporated 10 moist dryness and leached with dilyte
Bvdrochloric acad to form the solution. Osmium{ V1) was estimated by spectrophctometric method
[20]

RESULTS AND DISCUSSION

The concentration of MBIMTT in chloroform
condition. Tt was found that 0.1

CriVTI ) from malonate medium.

wis varied from the 1 = 10°

-1 M under optirium
M reagent m chloroform was needed for qu

antitative extraction of

Effect of equilibration time: Variation of the shaki

mipimum 10 second equilibration time is adequate for quantitative extraction of ostmium{ VI fom
malonate media As a general procedure, 30 second of equilibration time 15 recommended in order 1o

ensure commplete extraction of Os(VII malonate medium, Prolonged shaking up w0 5 min has no
adverse effect on the efficiency of extraction.

ng period from 5 seconds to 5 min showed that a

Effect of diluents: Keeping all other variable constant, the Os{VIll) was extracted with MBIMTT
with various diluents. MBIMTT solution in carbon tettachlonde, chloroform, xylene, toluene and

benzene provides quantitative extraction of Os(VII). The extraction of Og{VIIT} was found to be

incomplete in isobutyl methyl ketone, ioamylalcohol, while no extraction in a-butanol and 4-methyl-
1-pentanol, Chloroform is recomme

nded for further extraction procedure because it offers better
phase separation

Nature of extracted species: The compasition of complex was confirmed by using log D- log C plot,
The graph log Dy

veiviny) Versus log Cammwr) 8t sodium malonate concentration was to be found linear
and having slope of 1,25, Hence the probable composition of extracted species in chloroform has heen
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found to be 131, [OscVITE: MBEIMTT]
Loading capacity of MBIMTT: The eencemration of (VI was varied 1o deermimnemg the log ding

capacity of MBIMTT The Inading capaciiv of [0 mL of 0 I M MBIMIT was found s Be T ma of
W1, 2

Effect of diverse ions:  Various jons were used moorder fo ass
extrachon of osmians (VI Osimiam VI was extricicd i b presence of differen diverwe jonis
{Table 1), The tolerance Hmit was set as the mmoum of foreion wms cause +7 74 EFTOrs 10 recovery o
ostiurm, The results showed that in the extraction and deterimimation 104 He o the esmaun, these jons

did not interfere at the level rested, The reproduicibility of asmium exiraction oivestipated froin sin
replicate measurement was found 10 be 9900 0,959,

55 the wlorince of (hee KIS 1} EhHe

Tabde 1. Fffect of diverse s o e earraclive delermination nb e W

::HH;:;}L Ferelgn jon added

11H} Fluoride, Cisrate, Chalale, oo, Enﬁwmre. Heamide, ldide
Fi [ Cailly, BaflTh, Bef 1Tk, M g0, Feeiidh

15 M), Feill, Crpm, Coin

i MV, Sn, Tiglvy, Cef )

5 LW, Winivigy EH”ILEI'I_“I_ H.'i"ll'l.l"._ll“l ML Snilln Cuili

Binary separation of asmlum(VII) from base metals: The method allowed separation and

determination of nsmiumi V111 from a hinary mixture containmg either iron( 111}, cobali(1l), nickeli 1,
aind coppen! 11,

The separation of osmium{VII[) from ron(11E). cobalt{[l), nickelill), and copper(ll) by s
extraction with 0.1 mol dm™' MBIMTT in chloraform. Under these conditions all the hose metals
reman quanttatively in the aqueous phase and these hase tetals determined spectroplyometrically
with thiseyanate, 1-nitroso-2 naphthol, DM [Z1], and pyromidine 2-thiol [22] respectively, Osmium
Is stnpped From the oeganic phase with mixtures of | ml 10% thioures and 9 mL of 2 M HCL The
extract was evapornied to moist dryness and beached with | mol dm®" hydrochbore agid Lo form the
solution. Osmium{VI) was estimated by spectrophotemetric method [20], The recovery of
osmium{ VI and that added jons was 99,5% and resilts are reported in table 2.

Tabde L. Binary separstion of Ou VI Fréen Fai 11, Coil 1%, MR amd D0

Comparsition af Recovery® Hekative

Abetudinms ! Esi W1 % | Sennadard Pevintion %
VUL [ME Feilit 1506 s 0z

Ol 0, 1 Codfl) |00 u g 0K

O VIREY, 100: W10y S 9uT 0k

CiN I, 100, Cujllh Sl 9y 7 (RT

"-@vimage six delenminannns

Separation of Osmdum(VILI) from mualti component syathetic mixture: [n its natural eccurrence
osmu 12 always associated with the noble and base metals; hence its separation from these metils i
of great importance. Under the optimum condition for extraction of aamium{ VIIT), there is
dquantitative extraction of PA(1), PulV) and Rh(IID). But the coextracted metal ions cannot be bk
siripped by mixture of thiourea and 2M hydrochlosic scid solution. Thus the MBIMTT reagent is
mede selective towards csmivm(VII1) by taking advantage of the strippent used. The proposed
methiond allows the selective separation and determination of csmium from Fany metal pons (Table 3

Analysis of alloys: To ascerain the selectivity of the reagent the proposed method wis successful ly
ueed m the determination of osmiwm(VIN) in alloys. The real samples were not available, hence the
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-.:,}||.1|-||_l||; maslsires were L1|I_'B':'ﬂ.“l"r:_‘hr‘lmdl“:|: 1y e U PO LT ol I'IH‘i'l:r e resulis ol the
analveisare reported o iable 4. The average recovery of asimmimy T bkas bee Fevumel 10 he 955 4%,

Falble 1. Analvas ol Syolielic Misires

 mypremilinmig i [ trstiwm fonmddiggs | Brenveny (%0® | RS0
Ela. 1L P Saai [T e F 0
Ghe | IME B Sy e s .3 A4
Ok, BNl R, SHE b U (1M kR
O, JOKL, B, 5060 R G a7
s, 1080 14, 500F, B, 500 il 2HIH s
O, (00 PS5k PS5 o T 15t anT
s, 1KY PS5O0, R 500 A 5 o4 NE
s |k P S00; B, SIHD; Pl 5060 au.5 L LRk
il D0 500, Bl S00; P, 500 LT Rk ] LA
TR B0 M R0k Pd, ), L 04 i 3
Fo B0, £, 2K M, MEH; O, 2000
"o gverage 51 delcnsnateom
Tatde 4, Analysis of Alloys
o Compuositicos of OuendumY L) | Dsmivm VI foumd by | Heomery RSD.
: Al st tn ke (ph preapusel methed® (e | (Ya)®
Saserkile Oa, Bl . 20 EH al o7 R
Irsdngimre s, 252 Ir, 7% ] 0G5 g5 LA
Awrosmmiridium O, 25 Au 250 50 {1L1] 5.5 w7 [NTNES

* averape = detemmesataon
APPLICATION

Tt is used for binary separation of osmium{ VIH} from base metals, Separation of Osmivm VI from
syntletic mixtares and analvsis of Alloys,

CONCLUSION

These results underline the potential of the proposed method for the quantitative, selective extraction
of oamiumi VIIT) with MBIMTT containing low concentration of iridium, 11 is free from interference

from the large number of diverse ions which are associated with osmum(VIIl} in its nataral
occurrence. The important features of this method are low reagent concentration is required, apd the
tine required for the equibbrium i very short (30 seconds). The method is effective to determine and
separale the osmium content from the alloys. The method is applicable to the analysis of osmium
(VII} in synthetic mixtures. The method is very simple, selective and reproducible.
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