bR Vol. 1, No.1, 54-60
IJ EPr May-August, 2010

L-Alanine Sodium Nitrate (ASN), NLO Material: Growt h and
Characterization

D.Prabha and S.Palaniswamy
Department of Physics, PSG College of Arts andr®eieCoimbatore-641 014, India.
*E-mail: drprabha76@rediffmail.com
Article history:
Received: 22 August 2010
Accepted: 2 September 2010

ABSTRACT

Single crystal of alanine sodium nitrate (ASN),animear optical material has been grown from sotuby slow evaporation
method. The isoelectric point of the alanine is)68o, the growth of crystals has been carriedabyH 6. The grown crystals
have been subjected to powder X-ray diffractiomigs to identify the crystalline nature. Singlestey X-ray diffractometer was
utilized to measure the cell parameters and moggyodf the grown crystals. The FTIR spectra tal@antlie crystals grown at
pH values show the peak intensity. The mechanioggrties of the grown crystals are studied usiingk&s micro hardness
measurement. Surface morphology was studied by @Bysis. Using Nd-YAG laser the NLO property oé torystal is
studied. The transmittance and absorption of thstarwas studied by UV-Visible spectrometer.
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INTRODUCTION

Non-linear optics is a very useful technology beeai extends the usefulness of lasers by incrgabmnumber of
wavelengths available both longer and shorter tthen original can be produced by non-linear opteme
materials change light passing through them, depgndpon orientation, temperature, light wavelengtb.(red
light, lower wavelength) releasing one photon otuanulated higher energy (blue and green light highe
wavelength). The important nonlinear optical matksrifrom the device point of view are generallyttie form of
single crystals and must need a wide variety ofllang materials requirement for optical use. Imgeal, they will
require extra ordinary stability with regard to netemperature and high intensity light source.

MATERIALS AND METHODS

SYNTHESIS AND CRYSTAL GROWTH

The solution was prepared using 4.995gms of alaninedan@bgms of sodium nitrate dissolved in 30ml ctitded

water. The pH value is low, so to increase the piie. The pH of the solution is adjusted to 6 bgiag 10 drops
of NAOH [5].The above solution is filtered in thdtdr paper and transferred to a petri dish. Theiplsh is
covered with a filter paper with small hole, tientop with rubber band to facilitate evaporationd anystal growth.

STRUCTURE OF L-ALANINE MOLECULE

The -carbon atom of L-alanine is bound with a methyug (-CH,), making it one of the simplestamino acids
with respect to molecular structure and also rewylin L-alanine being classified as an aliphatigirgo acid. The
methyl group of L-alanine is non-reactive and isstrelmost never directly involved in protein fupcti The
structure of L-alanine is

CH,

H Ea;r;gr:'

3
Further its linear zwitter ionic structure is
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The crystal structure of L-alanine is orthorhomi8it Its cell parameters are
a=6.032 &, b=12343 K, c=5784 A,
= = =90

CHARACTERIZATION

Powder XRD(Fig.1)

The powder XRD of alanine sodium nitrate (ASN) li®wn in the fig. The peaks in the fig show the talfime
nature of ASN. Further peaks are indexed [6].

The grown crystals have been characterized by poX«tay diffractometer. The lattice parameter valoé alanine
sodium nitrate taken from the values are-

a=10.83439 A&, b=15.39174 &, ¢=6.19978 R
=90.7995  =94.7954 =76.8417

Cell volume V=1003.19 A°

The crystal crystal system is Triclinic.

FT-IR Analysis (Fig.2)

The FTIR spectrum of alanine sodium nitrate (ASNyswecorded using FTIR spectrometer in the regs®02
500cm® by KBr technique to confirm the presence of diéferorganic groups along with the inorganic materia
presence in the table[1]. The region 3448cwith strong intensity represents N-H stretching13cm® with
medium intensity refers N-H stretching. The regg@66cnt with weak (broad) represents OH stretching.2058cm
with medium intensity refers overtones & combinatisands with prominent peaks near 2500 and 20080cme
peak 1637cm with strong band represents C=0 stretching.829evith weak intensity refers C-H out of plane
bending[3].

Micro Hardness(Fig.3)
ASN crystal was subjected to Vickers micro hardness with the load varying from 25 to 100g [1]. rHiaess
number of the crystal is calculated using the ratat

Hv = 1.8544 P/dKg/mm?
Vickers micro hardness profile as a function of épplied test loads is illustrated by fig. It iSdant from the plot
that the micro hardness of the crystal increas#s intreasing the load. The value of the work hanuig coefficient
n was estimated from the plot of log p versus lodrawn by the least square fit method. It is obsérthat the
Vickers hardness number of the crystal increaséls increasing the load [4]. The value of the wodtdening
coefficient n was found to be 0.08. According toit€eh,1.0 n 0.08 for hard materials and n > 0.08 for soft
materials [7]. Hence, it is concluded that ASN Ingle to the soft materials.

UV-Visible Spectrometer Analysis(Fig.4)

The optical absorption spectra of alanine potassibioride crystals (ASN) were recorded in the rah§@-2500nm
using JASCO corp V-570 spectrometer [6]. The UVilMis transmission spectrum of alanine sodium rétaystal
is shown in the Figure..

Crystal surface analysis by SEM(Fig.5)

Surface analysis of alanine potassium chloridearsied out through JSM 6360 JEOL/EO make. The sart# the
crystal was coated with a thin of carbon to maleshmple conducting. From the figure, the followatgpervations
are evident: 1. At a magnification of 330 and atale of 50 micro meter we observe the crystale lmoothed
needle surfaces. 2. At a magnification of 1500 Amdicro meter scale can observe that the crystale hn average
thickness of 421nm [7].
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Fig.-2:FTIR Spectrum of Alanine Sodium Nitrate

RESULTS AND DISCUSSION
From the above experimental and characterizatioalarfine sodium nitrate crystal the following réswnd the
discussion are significant.
1. Single crystals of ASN are successfully grown pHaof 6. The grown crystals are larger in sizeihgwan
average size of 1.5cmx11.5cm.
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The grown crystals are characterized by using powdey diffraction.

From this we confirm the structure of the crystabe triclinic and the cell parameters: a=10.83A3
b=15.39174 A c=6.19978 R

From the FTIR spectrum we can confirm the structofethe ASN to  have both the alanine and
soiumnitrate molecules. These are arranged innalterlayers in the crystal. This is evident froma tion
damage of alanine structure.

From the Vickers’ micro hardness test we find thiermmhardness number increases with increasing the
load. Further the value of the work hardening doiffit is found to be 0.08. From this result we clade
that the crystal is soft.

From the UV-Visible spectrum we find the crystatrsnsparent in the range 900-2500nm.

From the SEM analysis we conclude that the crystahation inmicro range is 421nm. Further in the
micro level the crystal surface is very smooth whstiows that it can add more molecules to intargel
crystal.
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Fig.3A: variation of Micro hardness number with doa
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Fig.-3B: variation of log(D) with log(P)

57 D.Prabha and S.Palaniswamy



LCEPT

Vol.1, No.1, 54-60 (2010)

1.2

Abs

15 1000 2000
Wavelengthlinm]

07— BESSNNEE. i I

Date/Time
Operator
File Naime Bi-a
Sample Name

Comment

1/11/98 6:39FPM

2500

Fig.-4A: UV-Visible spectra of Alanine Sodium Nite
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Fig.-4B: UV-Visible spectra of Alanine Sodium Nite
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Fig.-5A: SEM photograph of Alanine Sodium Nitrate
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Fig.-5B: SEM photograph of Alanine Sodium Nitrate
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Table-1: Characteristic Absorption Frequencies afidus Functional Groups

S. Frequency Intensity Mode of vibration

No Range

1 3448 S N-H stretching

2 3212 m N-H stretching

3 3066 w (broad) OH stretching

4 2789 w (broad) OH stretching

5 2606 w (broad) OH stretching

6 2514 w (broad) OH stretching

7 2058 m Overtones & combination bands with promineeaks near
2500 and 2000 cih

8 1764 S C=0 stretching

9 1637 S C=0 stretching

10 1523 S N-H in plane bending

11 1384 S CQ sym. stretching

12 1295 S C-O stretching

13 1216 S C-O stretching

14 1125 variable C-CHO stretching

15 1102 variable C-CHO stretching

16 1046 variable C-CHO stretching

17 1004 variable C-CHO stretching

18 922 w C-H out of plane bending

19 844 w C-H out of plane bending

20 829 w C-H out of plane bending

21 721 m N-H out of plane bending

22 677 m OCN deformation

23 531 S OCN deformation

Table-2: Crystalographic data of ASN Crystal

ALANINE SODIUM NITRATE

CRYSTAL DATA

Lattice parameters

a=10.83439 &R

b=15.39174 R

c=6.19978 A
=90.7995%
=94.7954
=76.8417

Cell Volume (V)

Cell volume V=1003.19 %,
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