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ABSTRACT

In the present investigation, iron-manganese-nickel ternary dextro-tartrate crystals have been grown by single
diffusion reaction gel growth technique in hydro silica gel.Crystals having green colourand spheruliticmor phology
were grown within the gel column. The grown crystals were subjected to powder X-ray diffraction technique to
study cell parameters and crystalline nature of iron-manganese-nickel ternary dextro-tartrate crystals. FTIR
spectroscopic analysis was performed to identify the presence of various functional groups in the iron-manganese-
nickel ternary dextro-tartrate crystals.
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INTRODUCTION

Compounds of different tartrates draw attentionmafny researchers because of its various applicatioscience
and technology as well as in the field of pharmécaliand even medical sciences, in addition tagtdal purpose.
For example, various ferrous tartrate crystalswumed to prevent anaemia in animals [1] and use afganese
tartrate crystals in chemical temperature indica{@i. Different types of tartrate crystals candvewn in hydro
silica gel. Growth and characterization of diffarerystals of pure and mixed tartrate compoundsweported by
many researchers [3-18].A novel method of growiatciom tartrate single crystals was developed,inctvtihe
crystals were hanging freely in supernatant sotu@ssisted by the fine filaments of one type ofgfurviz.,
Aspergillums niger[19].Some tartrate crystals of ternary system weggorted earlier, viz., cadmium-zirconium-
sodium[20] and iron-manganese-cobalt[21].

In the present investigation, growth of iron-marggainickel dextro tartrate ternary crystals andirthe
characterization by FT-IR spectroscopy and powdeaydiffractiontechniqueswere reported. Cell pagters and
crystal structure were evaluated by powder X-rafjratition and the FT-IR spectroscopic analysiscoméid the
presence of different functional groups and mekgigen bonds in the grown crystals.

MATERIALSAND METHODS

Crystal Growth:

Single diffusion gel growth technique was used towgiron-manganese-nickel dextro tartrate crystale glass
test tubes were used as crystallization apparBinsensions of glass test tubes were 25 mm dianaetérl40 mm
length. Hydro silica gel was used as a gel medigroav iron-manganese-nickel dextro tartrate crgstéhe hydro

115
Pelagia Research Library



Mans Tailor and Vimal Joshi Adv. Appl. Sci. Res., 2014, 5(6):115-119

silica gel was prepared by aqueous sodium metatglisolution having 1.06 specific gravity was dadi by 1 M
tartaric acid in such a manner that pH 5.0 couldddefor gel mixture. This gelmixture was transderto different
glass test tubes and allowed to set into gel fdme gel was set within forty eight hours duratigfter setting gel,
10 ml of supernatant solution wasgently poured aveset gel without break it. The supernatant smfutivas
prepared by mixing of equal amount of 1 M FgSDM NiCland 1 M MnSQ.

The crystals weregrown after three weeks. Aftee¢hweeks, it was noticed that supernatant solutias absorbed
by the gel and green colour spread within gel a$ agespheruliticcrystals having green colour wgrewn within
the gel column. The morphology of grown crystalswgherulitic.

Char acterization:

FTIR Spectroscopic analysis:

Infrared spectroscopy (IR Spectroscopy) is the tspgcopy,which deals with infrared region of theattomagnetic
spectrum.Basically, IR Spectroscopic technique v& range of techniques, mostly based on absarptio
spectroscopy.

FTIR is useful technique to identify organic anditborganic substances. It can also be useful totijate some
components of an unknown mixture. This technigegusilly applicable to the analysis of solids, ladpiand gases.
FTIR is powerful tool for identifying types of chéral bonds hence functional groups. FTIR spectrpicanalyses
of some crystals comprising of pure and mixed as&tcompounds arereported byearlier authors [22-25]

The FTIR spectrum of powdered sample of grown mmamganese-nickel ternary dextro tartrate crystas w
recorded in the range of 400 ¢t 4000 crit using a Perkin Elmer Fourier transform infraredctpmeter Model:
Spectrum GX.

Powder XRD Analysis:

Crystalline nature of materials can be studied dwqgber X-ray diffraction (XRD) technique. The cryisstructure of
micro-clusters and the approach of their structarthat of the bulk phase has been a subject ailddtstudy for
many years [26]. In micro-clusters the surface at@present a large fraction of the material angl Hreexpected
to play a fundamental role in determining thectstgaphic and electronic properties of the clus{@7].Powder
XRD analysis of crystals containing pure and mixadrate compounds are previously reported by saotbors
[8,14,23,28].

Powder X-ray diffraction pattern of iron-manganesekel ternary dextro tartrate crystals was recdrdsing a
Philips Xpert X-ray diffractometer with Cukradiation.

RESULTSAND DISCUSSION

Fourier Transform Infrared Spectroscopic (FTIR) Analysis:

The FTIR spectrum was recorded in a region of 4@0te 4000 critfor iron-manganese-nickel ternary dextro
tartrate crystalsis shown in Figure 1. The positmfnpeaksand assignments are documented inTablEhd.
absorptions at 3618chand 3452 cmare due to the asymmetric and symmetric stretching-H bond, which
normally indicates the presence of water of criigation. The absorption at 1601¢is due to the carbonyl C=0
group. The C-O stretching vibrations give rise earptionsat 1447 cm1380cn, 1305 cnif, 1288cnt, 1237cn.
The absorptions at 1118¢nand 1082 cil are due to the C-O stretching vibrations. The giiEmsat1118cmh,
1082 cm'1047cmand 1006 cml are due to out of plane O-H deformation and C-@etshing. The
absorptionspositioned between 716tm517 cn are due to the Metal-Oxygen stretching vibrations.

Moreover, calculation is done to determine the raew@al stiffness constant for C=0 vibrations positid at
1601cmtby using the following formula [10,29] which is fiod to be 1035 Nrh

o = 1303 /F[mi1+mi2]
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Figurel:FTIR spectrum of iron-manganese-nickel ternarydextro tartrate crystal

Table1: FTIR peak assignment of iron-manganese-nickel ternarydextro tartrate crystal

Wave numbersin cm™ Peak assignments
3618, 345 O-H stretching
1601 C=0 stretchin
138(, 130t O-H plane deformatic

1477,1380,1301288, 1237| C-O stretching
1118, 1082,1047, 10 O-H deformation out of plane and Csttetching
716, 630534, 517 Metal-Oxygen bonding

Powder X-ray diffraction analysis:
X-ray diffraction pattern of powdered sampleiron-manganesaickel ternary dextro tartrate crystwas recorded
by using a Philips Xpert X-ragowderdiffractometer with Cul§ radiation is shown ifrigure2.
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Figure 2: Powder x-ray diffractogram of iron-manganese-nickel ternarydextro tartratecrystal
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The crystal structure and unit cell parametershef $ample werecomputed by using powder X compssistad
software. It is observed that the grown crystalsewerthorhombic and p-type of lattice. The unittitat cell
parameters is obtained from XRD pattern using powdeoftware are a = 12.1087 A, b = 11.8888 A and ¢
10.1098 A. The calculated and observed value$ @in2l hkl parameters are shown in Table (2).

Table (2): Powder diffraction data of iron-manganese-nickel ternary dextro tartrate crystal

hil 20 d Intensity

(exp) | (cal) | (exp) (cal) (exp.)
111 13.648] 13.615 6.48307 6.498p4 5.45
200| 14.749] 14619 6.00122 6.05485 12.27
120| 16.727] 16.600 5.29581 5.336p7 20.99
300| 23.833] 23.717 3.73097 3.748b3 14.47
311| 25.006] 24.886 3.55809 3.575Dp4 10.40
321| 28.029] 28.120 3.18086 3.17074 8.51
401| 30.881] 30.808 2.89332 2.899P6 26.05
420]| 33.285 33.184 2.689598 2.697b3 5.60
223| 33958 33.948 2.63785 2.638p6 5.76
510 37.871] 37.884 2.37330 2.373p1 5.61
214| 39.197| 39.335 2.29647 2.288f/4 11.71
442| 46.393] 46.392 1.95565 1.95568 17.09
621 | 48.390 48.438 1.87950 1.877f4 7.76
162| 50.115] 49.969 1.81876 1.823f5 7.56

CONCLUSION

Iron-manganese-nickel dextro tartrate crystals vgeosvn successfully by single diffusion techniqoéehidro silica
gel. The grown crystals have spherulitic morpholagg green colour. With the help of powder X-raffrdction
analysis,it is found that powdered sampleis criiggln nature and confirms the unit cell parametend d-values.
The presence of O=H, C=0, C-0, C-H and metal- orygends were confirmed from the FTIR spectroscopy.
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