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ABSTRACT

Pure and Chlorides doped n-benzoyl glycine (Hippuric acid) single crystals have been grown by
slow evaporation technique at room temperature. The crystal system has been identified and
lattice dimensions have been measured using X-ray diffraction analysis. The functional groups
of the grown crystals were qualitatively examined using FTIR analysis. Its optical character has
been assessed by UV- spectral transmission analysis. The thermal behavior of the crystals has
been investigated by TGA/DTA analysis.
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INTRODUCTION

It is thought that development of a new optical idevs needed to satisfy the demand in the
society. The large non-linear optical propertiedavfie organic molecules and polymers have
been the subject of extensive theoretical and @xpetal investigations during past few

decades. Considerable efforts have been madedstigate organic non-linear optical materials.
Organic non-linear optical materials are often fednby weak Vander walls and hydrogen bonds
and hence possess high degree of delocalizatibenmeyl glycine (Hippuric acid) is a colorless

NLO crystal with chemical formulagelsCONHCH,-COOH [1-7]. It is believed to be a natural

regulator of urinary saturation with regard to aaic oxalate crystallization which is the most

chemical constituent encountered among all theawyirstones. It crystallizes in orthorhombic

structure. It has been demonstrated that organystaits can have very large non-linear

susceptibilities compared with inorganic crystds [n this paper we have reported the growth
and characterization of pure and some chloridegdiopbenzoyl glycine crystals through XRD,

TGA/DTA, FTIR and UV transmission studies.

MATERIALSAND METHODS
Experimental procedure

n-benzoyl glycine is a white crystalline powder,sha molecular formula dEigNoz with
molecular weight of 179.18. The solubility of n-zegl glycine is moderately high in acetone
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when compared to hot water. So we have chosenrece®the solvent. The chemicals used in
this study were AR gradaebtained from E-Merck (Germany) and used withoutffwation. The
solvent was taken in a beaker and the purified n@teas added gradually and continuously
stirred for about 2 hours to avoid the co-prectwta of the salt and to get the super saturated
solution. The above supersaturated solution wasfudéy filtered and covered for the controlled
evaporation. The crystals of n-benzoyl glycine wgrewvn by slow evaporation technique. The
seed crystals grew to optically transparent andhaecally stable bulk crystals. To improve the
purity of the synthesized salt, recrystallizatialmgess was repeated for two times. In order to
obtain the doped crystals, 0.5M of Barium Chlori@aChb), Lithium Chloride (LiC}) and
Copper Chloride (Cu@G), solutions were added to n-benzoyl glycine dissolin acetone
separately. The grown crystals are optically transpt and obtained after 15 days and the
photographs of the grown crystals were shown imfeid.(a), 1(b), 1(c) and 1(d) respectively.

Figure 1(a) Figure 1(b) Figure 1(c) Figure 1(d)

RESULTS AND DISCUSSION

X-ray diffraction analysis:

The grown crystal of pure and doped has been dgbljelo powder X-ray diffraction. The
powder form of the above said crystal was takertlferanalysis using P - Analytical X'Pert Pro
Philips X-diffractometer with Cul (L =1.5406A) radiation. The resulted powder X-ray
diffraction pattern of pure and Barium chloridethium chloride and Copper chloride doped n-
benzoyl glycine are shown in Figure 2(a), 2(b),) 2fd 2(d) respectively. Experimental d values
of pure samples are in well agreement with stand&@@&8DS values [6]. The XRD studies
confirm the crystallinity of the salt and it belagp orthorhombic structure. The variations in
intensity of peaks of doped crystals may be atteduo the incorporation of dopants in crystal
lattice.

FTIR Spectroscopic analysis:

The FTIR analysis of the samples was carried otvrdsn 400 to 4000cthusing spectrum RXI
instrument. The FTIR spectra of pure and Bariurtorathe, Lithium chloride and Copper
chloride doped n-benzoyl glycine crystals are shawnFigure 3(a), 3(b), 3(c) and 3(d)
respectively.

The intense sharp peak at 3332ctine higher energy region is assigned to NH-stietchmode.
The broad band [7] with maximum at 3076 tim due to hydrogen bonded OH-stretching. There
are less intense resolved bands between 1900 &@t#7 and these are attributed to hydrogen
bonding interaction in the crystal lattice. Theeimée sharp peak at 1744tis due to the C=0
stretching of COOH. The peak at 1558.22'cim assigned to aromatic ring skeletal vibrations
.The O-H stretching of COOH group appears at 30#7 and 3090 cil. The CH bends are
observed at 1398 cinThe C-O-H bends is observed at 1393'cithe spectra of doped crystals
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illustrates that there is an appreciable shift efalp positions to lower or higher values,
broadening of bands and reduction in peak inteassguggesting incorporation of dopants in the
crystal lattice. The FT-IR analysis confirms théstitution of dopants.
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igure (2) XRD Pattern of pure and doped n-benzoyl glycine crystals

Thermal analysis:

The thermal properties (TGA/DTA) of the pure angbeld crystals were carried out by using the
instrument SDT Q600 V20.9 Build 20. The TGA wasrieal out in air atmosphere between
20°C to 400°C at a heating rate of 10°C/m. Theeti@icT GA and DTA are recorded in the same
spectrum. The material exhibits sharp weight laagiag at 210°C. But below this temperature
no weight loss is observed. Hence the crystal isptetely devoid of any inclusion of acetone,
which was used as the solvent for crystallizatldence the compound is found to be stable up to
210°C. The resulting thermogram (TGA) and its ddfgial derivative (DTA) of pure and
Barium chloride, Lithium chloride and Copper chtt@idoped n-benzoyl glycine are shown in
Figure 4(a), 4(b), 4(c) and 4(d) respectively apgear nearly similar. Thermogram of pure
crystal shows that the decomposition starts at @10td afterwards a sharp decrease in weight is
observed up to 278°C. Thermal decomposition ofedogrystals begins at 213°C and ends at
312°C. A slight increment is observed in first gagf decomposition of temperature of doped
crystal suggesting that BaGmpurity has modified the thermal stability of erizoyl crystal.
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Figure (3) FTIR Pattern of pure and doped n-benzoyl glycine crystals
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Figure 4(c) Figure 4(d)

The DTA curves of pure and Barium chloride, Lithiwtmoride and Copper chloride doped n-
benzoyl glycine are shown in Figures 4(a), 4(b}) 4Hd 4(d) respectively. A sharp endotherm at
about 188.32°C for pure is due to the melting pofm-benzoyl glycine crystal, which is very
close to the reported values of melting point [8h case of doped crystal, it is shifted to
188.01°C, 186.09°C and 188.23°C which agree witlasueed experimental values of melting
point.
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UV-gpectral analysis:

The UV transmission spectrum of pure and dopedtals/svas recorded using Lambda35 UV-
spectrometer in the range of 300-1100 nm covetiuegentire ultraviolet, visible and the higher
energy part of near infrared region to find thensraission range to know the suitability for
optical applications [9].

The grown crystals of pure n-benzoyl glycine asns$parent and colourless and there is no
absorption in the visible region. The optical tramssions are not altered much in the case of
doped crystals. But around 300nm there is a shacpedse in transmittance due to absorbance
leading to electronic excitation in this region.s&ince of absorption in the region between 400
and 1100nm is an advantage as it is the key regeinefor materials having NLO properties. In
the case of coloured dopant copper chloride therani absorption peak in the visible region
shows that the transparency is slightly reducec dlhsorbance may be assigned to electronic
transition in the aromatic ring or C=0 groups. Theorded transmission spectrum of pure and
Barium chloride, Lithium chloride and Copper chtt@idoped n-benzoyl glycine are shown in
Figure 5(a), 5(b), 5(c) and 5(d) respectively.

CONCLUSION

The optically transparent pure and doped n-bengbydine single crystals were successfully
grown by slow evaporation technique at room tentpeea X-ray diffraction studies confirmed
the structure of the grown crystals. TGA/DTA measoent reveals that the presence of
impurities slightly increases the thermal stabildfy n-benzoyl glycine crystals. UV spectral
studies confirmed that doped crystals may find wiseptical window applications in the
wavelength region 400-1200 nm. The functional geowpre identified using FTIR technique.

Acknowledgements

Authors are grateful to Prof. S.Venkatesan, Adiyam@&ollege of engineering and technology,
Hosur, for his helpful discussions and invaluablpport. Authors are also thankful to the
Management, Sacred Heart College, Tirupattur foviping the lab facilities.

REFERENCES

[1] H. Ringertz Acta cryst B., 1971, 27(28), 285.

[2] H. S. Nagaraja, V. Upadhaya, P. Mohan Rao, P. &mgmra Aithal and A. P. Bhat,
J.Cryst.Growth., 1998, 193, 674.

[3] N. Vijayan, R. Ramesh Babu, R. Gopalakrishnan, Bm&amy, M. Ichimura and M.
Palanichamy,).Cryst.Growth., 2005, 273, 564.

[4] K. Selvaraju, R. Valluvan and S. Kumararamigia.Lett., 2006, 60, 1549.

[5] M. Narayan Bhat and S. M. DharmaprakasIgryst.Growth., 2002, 243, 526.

[6] P. A. Franken, A. E. Hill, C. W. Peters and G. Wi, Phys.Rev.Lett., 1961, 7, 118.

[7] H. A. Tajmir, J. Inorganic Biochem., 1990, 40,181.

[8] E. Ramachandran and S. Natarajaryst.Res.Tech., 2005, 40, 765.

[9] N. Vijayan, R. Ramesh Babu, R. Gopalakrishnan, #né&samy and W. T. A. Harrison.
J.Cryst.Growth., 2004, 262, 490.

[10] S. K. Bachav, et.al.Advancesin applied science research, 2010, 1(1), 26-33.

[11] M. Gulam Mohamed, J.Madhavan, M.Vimalan and P.sagg)Archives of applied science
research 2010, 2(2), 323-336.

[12] T.K.Patil and K.B.Saraf\dvances in applied science research, 2011, 2(1), 111-1109.

141
Pelagia Research Library



R. Ramesh et al Adv. Appl. Sci. Res., 2011, 2 (5):136-142

[13] S. Gunasekeran, G. Anand, S. Kumaresan and S.l#iaimmAdvances in applied science
research, 2011, 2(3), 550-557.
[14] K. D. Girase, N. D.Girase, D. K. Sawant, H. M. Rand D. S. BhavasaAdvances in

applied science research, 2011, 2(4), 233-239.

142
Pelagia Research Library



