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ABSTRACT 

In the present study, the mechanical and thermal behaviour of LArM amino acid single crystal were 

investigated. The growth of bulk single crystals was determined at low temperature using solution growth technique 

and the cell parameters were determined using powder X-ray diffraction analysis. Moreover, hardness and thermal 

properties of LArM crystals were determined. Interestingly, Non Linear Optical property of the grown single crystal 

was achieved by Kurtz powder SHG analysis. 
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1. INTRODUCTION 
The π-electron donors and acceptors of the benzene ring explain a charge transfer between molecules. The 

large NLO property was obtained due to π-electron donors and acceptors in identified materials. This helps to use 

this material in optoelectronic applications. Various literature studies on organic Non Linear Optical materials have 

reported. (Dharmaprakash, 1989). In this paper, the synthesis of L-arginine maleate (LArM) grown using slow 

evaporation method is investigated. 

Preparation of crystal LArM: The high concentrated amino acid, L-arginine maleic acid were taken in equal molar 

amount and dissolved in distilled water. By gaining two molecule of H2O, the hydrated form of L-arginine maleate 

is obtained on crystallization process and material is purified by repeating the same process. Initiation of crystal 

growth is done by using seed crystal. Crystal of 17×13×11 mm3 was obtained in the period of 3 weeks by kept in 

uniform temperature (313 K) bath with 8 h stirring.  

 
Figure.1. Photograph of as grown LArM 

Characterization: 

Powder X ray Diffraction studies: The structural data of LArM crystal was analyzed by Siemens D500 X-ray 

diffractometer with Cu Kα (λ = 1.5418Ǻ) radiation and the sample was scanned for 2θ values at a rate of 2˚/min. 

Fig.2, indicates the Powder XRD pattern of the LArM crystal. The diffraction patterns of LArM crystal have been 

indexed by least square fit method and the lattice parameter value of the pure LArM crystal has also been calculated.  

 
Figure.2. XRD studies of grown LArM 

Analysis of Micro hardness: By varying the weight 5 to 25 g in 10s on grown crystal to find the hardness value in 

(100) plane. Vickers’s micro hardness values were evaluated from Hv = 1.8544p/d2 Pascal, where p is the applied 

load in Newton and d is the average diagonal length of the indented impressions in meter. Fig. 3 shows variation of 

micro hardness for different weights and found that it is inversely proportional to applied weight.  

  
Figure.3. Hardness analysis of LArM Figure.4. Log P Vs log d of LArM 

http://www.jchps.com/


Journal of Chemical and Pharmaceutical Sciences                                                                      ISSN: 0974-2115 

JCHPS Special Issue 1: February 2017 www.jchps.com                                                                                 Page 79 

Micro hardness reduces with loading due to size effect. The value of work hardening coefficient is calculated 

from the plot of log p verses log d, by the least-square fit method and the work hardening coefficient ‘n’ for the (100) 

plane was calculated. The anisotropic hardness nature of the crystal is obtained from hardness analysis. Interestingly, 

LArM is strong material according to Onitsch, 1.0 ≤ n ≤ 1.6 for hard materials and n > 1.6 for soft materials (Tanusri 

Pal, 2002).  

Thermal properties: For thermal properties, DTA and TGA of LArM crystals of operated in the temperature range 

of 50-850°C in inert atmosphere at a heating rate of 20°C/min. (Mathammal, 2015). The melting point of the sample 

is assigned due to absorbtion of heat value at 96°C from the DTA curve in fig.5. The crystal starts to lose water at 

84°C and continues to 124°C, wherein one third of H2O is loosed at melting point. CO2, ammonia and water molecule 

formed at 183-218°C. The LArM crystal dissociated at 185ºC (Guru Prasad, 2015).  

 
Figure.5. TGA-DTA curves of LArM single crystals 

 

2. CONCLUSIONS 

The growned LArM crystal properties were analyzed by various characteristic techniques such as XRD, 

Hardness measurement and TGA and DTA. It is found that the grown crystal of LArM is triclinic and non-

centrosymmetric. It is conformed LArM crystal is belongs to hard material by hardness measurement. The presences 

of two H2O molecules make the crystal for thermal stability. Thus NLO property of LArM crystal is verified.  
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