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 ABSTRACT 

Amino acids are the amino substituted acids containing both amino (-NH2) and carboxyl (COOH) group. 

Asparagine is one of the 20 most common natural amino acid. It has carboxyl amide as a side chains functional 

group. The synthesis of L-asparagine based crystal such as L-asparagine admixture with LiCl2 (LALC) using 

sodium chloride solution as solvent and is carried out by taking L-asparagine and lithium chloride in the ratio 2:1.  

The solubility increases with temperature for the grown crystals. The technique uses in this work is slow 

evaporation method. The grown crystals are subjected to various studies like powder XRD, FTIR, UV-Visible 

transmission. Their mechanical properties are also studied.  
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1. INTRODUCTION 
Amino acids are the molecular building blocks of peptides and proteins. L-asparagine is an interesting 

material from amino acid family to investigate because it crystallizes in a structure exhibiting a complex network 

of hydrogen bonds among asparagines molecules and between asparagine and water molecules. Among the 

biological substances, asparagines is a very important amino acid because it plays a role  in the metabolic control 

of some cell functions in nerve and brain tissue and is also used by many plants as a nitrogen reserve source. Some 

L-asparagine complexes such as L-asparagine potassium chloride, L-asparagine – L-tartaric acid, L-asparaginium 

picrate, L-asparaginium Nitrate and L-asparagine cadmium bromide have already been reported in the literature. 

The aim of this work is to grow single crystals of pure L-asparagine and L-asparagine admixture with Lithium 

chloride (LALC) by slow evaporation solution growth technique and to characterize the grown crystals by various 

studies such as Powder XRD, structural, transmittance and micro hardness studies. 

 

2. SYNTHESIS AND SOLUBILITY 
The Analar reagent grade (AR) L-asparagine was purchased commercially and it was used in this work 

after re-crystallization. The chemicals like L-Asparagine and LiCl2 were purchased from Hi-media, India. The 

synthesis of L-asparagine based crystals such as L-asparagine admixture with LiCl2 (LALC) using sodium chloride 

solution as solvent and was carried out by taking L-asparagine and   LiCl2 in the ratio 2:1. Using gravimetrical 

method, the solubility of the samples are studied. The solubility increases with temperature for pure L- asparagine 

and LALC crystal. 

 

3. RESULTS 
3.1. Growth of pure L-Asparagine and its based crystals: To grow L-asparagine based crystal, the synthesized 

salts of LALC was used.  Saturation solutions of LALC sample was prepared using the solubility data.  The 

solutions were stirred well for about 2 hours and filtered separately. Then they were allowed to slow evaporation 

for the growth. The photographs of the grown pure L-asparagine and its based crystal are presented in the figure 1.  

3.2. .Powder X-ray Diffraction (XRD) Studies: Powder X-Ray Diffraction is taken by PHILIPS X’PERT PRO 

with Cu, Kα1 radiation (λ=1.54056 A
ͦ
) for the phase analysis. The Powdered samples were scanned over the range 

of 2θ (10-70°). The crystalline phase structures of the samples were identified from the crystallographic parameters 

such as 2θ, d-phasing and relative intensities. The Powder XRD diffraction patterns of all the grown crystals are 

given the figure 2 and 3. 

3.3. Fourier Transform Infra-red (FTIR) Spectroscopy studies: FTIR absorption spectra of the grown pure L-

asparagine and its based crystal in the infrared region 4500 – 400 cm-1 were recorded on a spectrophotometer such 

as SHIMADZU - FTIR - 8400S using a KBr pellet technique in the figure 4 and 5. 

3.4. UV-Visible Spectroscopic Study: The UV-VIS-NIR transmittance and absorption spectrum were recorded 

with a Varian Cary 100 Bio UV-VIS Spectrophotometer in the range (200-1200) nm. The Recorded spectra pure 

L-asparagine and LALC Crystals are displayed in fig. 6 and 7. 
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3.5. Mechanical Studies: In the present study to understand the mechanical property of the grown crystals the 

micro hardness measurements were made using a Leitz Micro hardness tester fitted with a diamond pyramidal 

indentor. The Pure L-asparagine and its based crystals were subjected to Vickers hardness test with applied load 

varying from 0.025 to 0.100 kg for an indentation time of 10S. For each load several indentation are made and 

average diagonal length (d) is used to calculate the micro hardness number (Hv) using the relation. 

Hv =1.8544 P/d2 kg–mm2 

Where P is the applied load in kg and d is the diagonal length of the indentation mark in mm. The relations 

between load (P) and diagonal length (d) indentation is given by P=kdn. This is known Meyer’s relations. Here K 

and n are the constant for the material. Again n is called as Meyer’s index number or work hardening coefficient. 

The work hardening coefficient can be estimated from the slope of the plot log (d) versus log (P). The plot of log 

(d) versus log (P) for L-asparagine and its based crystal are shown in fig 8 and 9. 

 The value of work hardening coefficient (n) for all the samples were estimated from the Fig. using least 

square fit method. The work hardening coefficient (n) for all the samples greater than 1.6. According to Onitsch 

and Hanneman, if n is greater than 1.6. The material belongs to the category of soft materials. In the present study 

the work hardening coefficient of all grown crystals are greater than 1.6 and hence it was concluded that pure L-

asparagine and its based crystal belong to the category of soft material. 

 

  

Figure.1.Photograph of  a) Pure L-asparagine b) LALC 

  
Fig.2.Powder XRD pattern of Pure L-asparagine Fig.3.Powder XRD pattern of LAL       Crystal 

  

Fig.4.FTIR pattern of pure L-alanine crystal Fig.5.FTIR pattern of LALC crystal 

  
Fig.6.UV-Visible Transmittance Spectra of pure 

L-ALANINE 
Fig.7.UV-Visible Transmittance spectra of LALC 
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Fig.8.The Plot of log P versus log d for 

L-asparagine crystals 
Fig.9: The Plot of log P versus log d for the LALC 

Crystal 
 

4. CONCLUSION 

 The technique adopted for all grown crystals in this work is slow evaporation. The grown crystals are re-

crystallized to improve the transparency. All the reflection peaks of powder XRD patterns of the grown samples 

were   identified.  The various functional groups of the grown crystals were identified from FTIR study and the 

corresponding IR frequencies were assigned. The UV-Vis-NIR transmittance spectrum gives lower cutoff at 220 

nm for all grown crystals. Hence the forbidden energy gap for the grown crystals is 5.64eV. Using Mechanical 

studies, the category of the grown crystals such as hard or soft material can be identified. For all the grown crystals, 

the micro hardness increases with the increasing value of load and from work hardening coefficient n, it is 

concluded that the grown crystals belongs to the category of the soft material. 
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