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GROWTH AND CHARACTERIZATION OF PURE AND DOPED
L-ALANINE SUCCINIC SINGLE CRYSTALS

Abstract
L-alanine crystal is grown with Succinic acid as dopant by low temperature solution growth using slow evaporation
technique at room temperature. The lattice parameters of the grown pure and Succinic acid doped L-alanine crystals
were determined by the X-ray diffraction technique. The optical transmittance, absorbance, reflectance was measured
and used to study the optical properties of the pure and doped L-alanine crystal. The pure L-alanine crystal has high
optical transmittance in the whole visible range and UV transparency with lower cutoff wavelength at 240nm. By
adding Succinic acid to L-alanine crystal, the transmittance decreases the value of cutoff shifts to the higher wavelengths.
Nonlinear optical studies reveal that the SHG efficiency increases when the L-alanine crystal is doped with Succinic
acid.

Key Words: Crystal field, XRD, FTIR, NLO.

Introduction
In recent years organic nonlinear optical (NLO) crystals have attracted much attention for their large nonlinear
coefficient, high laser damage threshold. However, most of organic NLO materials have poor mechanical and thermal
properties, resulting in the damage of crystal during processing. To avoid this drawback, a new type of NLO material
has been grown from organic-inorganic complexes. These semiorganic materials have high optical nonlinearity of a
purely organic compound combined with the mechanical and thermal properties of inorganic materials . Amino
acids have attracted a wide interest of the researchers, since all the compounds in the class consist of an optically
active property. Thus, amino acids have special physical properties which make them an ideal candidate for their
NLO applications . Recently, L-Alanine crystals have increased attention for photoinduced nonlinear optical effects
and dispersion of the linear and nonlinear optical susceptibilities. Photoinduced nonlinear optical effects of L-
Alanine single crystals show that the increasing time of illuminations leads to slight changes in the absorption
backgrounds without changes in the spectral features. Dispersion of the linear and nonlinear optical susceptibilities
of L-Alanine single crystals was reported. In the present work, a systematic study has been carried out on the
growth of pure and doped L-Alanine Succinic (LAS) crystals.

Experimental Procedure
Analytical reagent (AR) grade L- Alanine, and succinic acid were used along with double distilled water (as a
solvent) for the growth of single crystals by the free evaporation method. grade L- Alanine, and succinic acid mixed
in 1:1 molar ratio were dissolved in double distilled water and stirred for six hours to obtain a homogeneous solution.
The solution was filtered and kept in a dust free environment. Transparent and colorless single crystals of grade L-
Alanine succinic crystal (LAS) were formed at room temperature in a period of about 30 days.

Results and Discussion
X-ray Diffraction Analysis

The XRD pattern of freshly powdered sample of L-Alanine crystal is shown (Fig. 1). The XRD pattern for LA obtained
in the present study is well matched with the JCPDS file no. 28-1508 and confirms the material of the grown crystal.
Also calculated lattice parameters given in Table 1 is in good agreement with the literature (Fig. 1)

 M. Selvapandiyan1                                                                                                               N.Suresh2

1. Dept. of Physics, Periyar University Pg Extension Center, Dharmapuri
2. Dept. of Physics, S.V.M Arts & Science College, Uthangarai

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 2, 2019

ISSN NO: 2394-2886

Page No: 174



  Page 70February 2019Vol.9, Issue No.1

ISSN: 2394-2886Suraj Punj Journal for Multidisciplinary Research

  Page 70February 2019Vol.9, Issue No.1

ISSN: 2394-2886Suraj Punj Journal for Multidisciplinary Research






Table - 1 : Lattice parameter value for the pure and doped LA crystal

Lattice Parameter Pure LA Succinic doped LA

a (A°) 5.790 (A°) 5.772 (A°)

b (A°) 6.564 (A°) 6.498 (A°)

c (A°) 11.987 (A°) 11.897 (A°)

Crystal System Monoclinic Monoclinic

Fourier Transform-Infrared Spectroscopy (FT-IR)

The fine powdered samples of pure and doped LA crystals are taken for this experiment. The FT-IR spectrum is
recorded for the pure and doped LAT single crystals at room temperature in the range of 400–4000 cm-1 by
employing BRUKKER IFS 66V FT-IR spectrometer, using KBr pellet method. The FT-IR spectra of pure and doped
crystals are shown in Figure 2. The OH stretching vibrations were observed for both of the pure and doped LA
crystals at 3085 cm-1. Both of the pure and doped doped compounds show strong absorption at 2601 cm-1
indicating the presence of amine group. The absorption at 2111 cm-1 is due to NH3+ asymmetric deformation and
NH3+ hindered rotation. It shows that addition of dopant do not show any significant from the pure crystal spectrum.
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UV Analysis

The UV absorption study of the pure and doped LA crystals was carried out by UV-VIS-NIR spectrophotometer.
Fig.3 shows the maximum absorption of pure and doped LA crystals starts from 203 nm. After this wavelength,
absorption abruptly decreases to nearly 2% for pure and 1.5% for doped LA crystals. The lower cut-off wavelength
of pure and doped crystals occurs at 246 nm and 235 nm, respectively. Thus it is clear that both of materials
possess very good optical transparency up to 1500 nm. The doped crystal has better transparency window compared
to the pure one. This property makes the material suitable for the many potential and nonlinear applications.





NLO Studies
Nonlinear optical (NLO) property of pure and doped LA
crystals was carried out from Kurtz powder second
harmonic generation (SHG) test using the Nd: YAG Q-
switched laser beam. The sample of same size was
illuminated using Q-switched, mode locked Nd:YAG laser
with input pulse of 6.2 mJ. The second harmonic signals
of 324 mV and 384 mV, respectively, were obtained for
pure and doped LAT crystals with reference to KDP (275
mV). Thus, the SHG efficiency of pure and doped LAT
crystals is nearly 1.18 and 1.40 times greater than KDP.
The doped LA crystal is found to have efficiency higher
than that of pure LA. The increase in the SHG efficiency
of the doped crystals is due to the presence of metal
dopant in the crystal lattice [9]. It is concluded that the
doped LAT crystal can be used for desired NLO
applications.

Conclusion
Single crystals of pure (LA) and succinic doped L-Alanine
(LAS) were grown successfully by slow evaporation
technique. X-ray diffraction studies were carried out, and
the lattice parameters are tabulated. UV-VIS-NIR studies
reveal that the pure and doped crystals possess wide
transparency in the entire visible region. FTIR studies

reveal the presence of various functional in the crystal,
and vibrational structure of the compound has been
elucidated. NLO studies proved that the succinic dopant
has increased the efficiency of pure LA. Thus it is
concluded that the presence of dopant has improved
the NLO properties of the grown crystals.
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