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ABSTRACT

Crystal structure and thermal stability of the hgtird crystals of the Glycine (the basic amino
acid) and ammonium ferrous sulphate compound, Armunomexaaqua ferrate(iii) sulphate
have been reported here. The title compound ciy=zdl in the space group B2 with Z = 2
and unit cell dimensions a = 6.2383(10) A, b = TZ6(19) A, ¢ = 9.2652(13) A. In the title
compound, Fe0s.2(O:S).2(HN), the F&' atom exists in a octahedral coordination
environment. Each Fe@)s complex anion is surrounded by four sulphate aréaaeptor
groups and four ammonium cation donor groups. Tdms iare held together by N—H---O and
O—H---O hydrogen bonds into a layer network. Therbehaviour of crystals has been
investigated by TG/DTA analysis.
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INTRODUCTION

The rational design and syntheses of novel cootidm&@ompounds have achieved considerable
progress in the field of crystal engineering, owtogheir potential applications as gas storage,
luminescene [1], magnetism [2] and dielectricsn(f) sulphate is used in dyeing as a mordant,
and as a coagulant for industrial wastes. It i alsed in pigments, and in pickling baths for
aluminum and steel [3]. Medically it is used asaatringent and styptic [4]. Feaquacomplexes
as effective photocatalysts for the degradatiompesticides in homogenous aqueous solutions

(5).
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The characterizations of ®ecomplex, as a metal-organic compound have beesrtezb[6-9].
Herein, we report the synthesis and crystal stractd a novel F& complex, as an inorganic
compound, based on Glycine and ammonium ferroyghatg which resulted in the formation of
the title compound, Fek0s.2(0,S).2(HiN), was identified by single X-ray diffraction.

MATERIALSAND METHODS

Experimental

All reagents used in the synthesis were of analtgrade. The crystal determination was
performed on a Bruker APEX Il CCD area detectofraditometer equipped with graphite-
monochromatized M¢éa radiation § = 0.71073 A). TG/DTA analysis was carried out wiile
help of an instrument NETZSCH STA 409 C/CD usingnaha crucible as a reference in the
temperature range between 30°C and 1000°C withatingerate of 18C/min in protected
nitrogen atmosphere.

Synthesis of the complex

Glycine and ammonium ferrous sulphate is weighedeguimolar ratio (1:1) and stirred

continously in 50ml deionized water at room tempe® The solution is stirred continuously
for one hour to produce a homogeneous solution.nTiee mixture is filtered by using

whattmann filter paper. Single crystals of theetitbmpound suitable for X-ray diffraction were
obtained after 25 days by slow evaporation of agsewolution.

Table 1: Crystallographic data

Chemical formula FeH;5,06.2(0;S).2(H4N)

Molecular weight 392.17

System Monoclinic

Space group RZ

Unit cell dimensions a=6.2383(10) A, b =12.6a8 A, c = 9.2652(13) A
o =90, p=106.524 y=90

Cell volume, Z 698.61(18) @, 2

Density(calculated) 1.864 g/cm

Absorption coefficienty) | 1.45 mm'

Diffractometer Bruker APEXII CCD area detector difftometer

Radiation Mo K (1= 0.71073 A)

0 range (degree) 2.81028.4

Range of h .k, 6<h<8, -16sk<16,-12<1<12

Reflections measured 6726

Independent reflections | 1740

Final R indices [I>3 (I)] | R1=0.0214, wR2 =0.0611

R indices (all data) R1 = 0.0225, wR2 = 0.0604

Data/restraints/parameters ~ 1740/9/129

Crystallographic data collection and structur e deter mination

Single-crystal data (0.25 x 0.22 x 0.19 finvere collected at 293 K on a Bruker Apex Il CCD
area detector diffractometer [10] equipped withpbree-monochromated MaKradiation. The
structure was solved using direct methods and ssoee Fourier difference synthesis
(SHELXS-97) [11], and refined using the full-mattéast-squares method ofwith anisotropic
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thermal parameters for all nonhydrogen atoms (SHEBRX) [11]. Molecular graphics done by
ORTEP 3 [12] and that of molecular packing with Mewy [13]. Software used to prepare cif
material is SHELXL-97 [14] and PLATON [15]. Then&l agreement factor values are R1 =
0.021, wR2=0.061, w = Mf(Fo)* + (0.0348P)+ 0.2411P] where P = {&2F?)/3. A summary
of the crystallographic data is given in Table 1.

Crystallographic data for the structural analysis BSD-number : 423075, Further details of the
crystal structure investigation(s) may be obtaifiedn Fachinformationszentrum Karlsruhe,
76344 Eggenstein-Leopoldshafen, Germany (fax:(+20J7808-666; e-mail:crysdata@fiz-

karlsruhe.de.

RESULTSAND DISCUSSION

Structural Characterization
Structural characterization involves powder XRD amdjle XRD.
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Fig. 1: Powder XRD of F€'" complex.
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Fig. 2 : ORTEP diagram of Fe''' complex.

Powder XRD

In order to confirm the structure of the grown tayspowder X-ray diffraction was recorded at a
wavelength of radiatioi=1.540598 A (Cu) using reflection scan mode. Thevgmr X-ray
diffraction pattern of the grown crystal is shownkig. 1. The well defined Bragg’'s peaks at
specific D angles show the high crystallinity. The sharp gefdund in spectra shows good
crystallinity of the grown crystals.

Single XRD

The three dimensional structure of the title commhuFeH 06.2(04S).2(HiN), is built up from
Fe(H,O)s octahedra, SPsquare planar and NH4 forms tetrahedra (Fig. 2)e Fe(HO)s
octahedra is highly distorted as indicated by tee® bond distance ranging from 2.0940 (10) to
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2.1435 (10) A close to that 2.098 (3) to 2.137 A3)predicted by Becker [16] for octahedral
ferrate ions [17].
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Fig. 3: Themolecular packing viewed down the a axis by N-H...O and O-H...O hydrogen bonds. H atoms
have been omitted for clarity.

Each Fe(HO)s complex anion is surrounded by four sulphate amioceptor groups and four
ammonium cation donor groups [18]. The O—Fe—O bangles indicate little distorsion from
a regular octahedron (spread of values 180.0 (1953%)°) [19]. The anions and cations are held
together by N—H---O hydrogen bonds forming a tldeeensional network involving all H
atoms. The title compound consists of onesNh, one SQ@ion and a hexa aqua-iron with the
Fé" ion in a slightly distorted octahedral coordinatienvironment. The crystal structure is
stabilized by N—H---O and O—H---O hydrogen boneiwed along the a axis (Fig. 3) [20].

Thermal Characterization

Fig. 4. shows the TG/DTA curve which explains treeamposition and percentage of weight
loss at various temperatures. In TGA result, thBainweight loss (26%) between 80°C and
160°C is due to loss of water. Calculation of taaiount of water corresponding to this loss
yields five and half moles of water. The secondgheloss (26.5%) between 1%Dto 450C is

due to decomposition of sulpate molecule and reimginalf mole of water molecule. In the last

stage, the weight loss (27%) between 580°C to 688°Que to decomposition of remaining
sulphate and ammonium molecules.
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Fig. 4: TG-DTA spectrum of Fe'"' complex

In DTA result, the initial endotherm lying below @@ coincides with initial weight loss in
TGA. Therefore it is due to desorption of five amalf moles of water. The minor endotherm
just above 20%C is due to desorption of half mole of water an@ onole of sulphate. The
endotherm with a maximum of 568@is due to decomposition of sulphate. It is fokmirby
another endotherm close to 862due to decomposition of the residue obtainecheyprevious
decomposition.

CONCLUSION

Fe"' complex single crystal was grown by slow evaporatechnique. X-ray diffraction studies
confirm the crystallinity and shows that the comptystal is monoclinic. Crystal molecular
structure of Ammonium hexaaqua ferrate(iii) sulgh&éts been determined using the direct
method. The Differential thermal analysis togethveth thermogravimetric analysis reveal that
the material is stable upto %0 These results are interesting not only for neacture type but
also indicates the relationship between the stractnd property. We are presently exploring
this complex in nano sized form and studying tHati@ship between nano sized crystal and

single crystal.
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