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There is a continuous interest on controlling the final crystalline form of molecular materials. Among 

the organic materials, amino acids are of particular interest since they have relevant implications for 

biological systems [1]. In addition, they can form semi-organic (hybrid) materials in combination with 

inorganic salts [2,3]. A key to optimizing their physical and chemical properties is to control their final 

crystalline form.  

 

In the present work, we focused on determining the phases present in the L-alanine – sodium nitrate 

system (LASN). To achieve this objective, a series of crystallization experiments were set up in the 

laboratory followed by characterization techniques such as optical microscopy (OM) and X-ray powder 

diffraction (XRPD) to determine the crystal morphology and the crystalline structure, respectively. The 

study will help to understand the behavior of the system at different pH (3, 7 and 11), which is important 

in the development of these kind of materials. The crystallization experiments were carried out by the 

slow evaporation technique. The starting materials were purchased from Sigma Aldrich. Mixtures of a 

(1:1) molar ratio L-alanine/sodium nitrate were prepared and dissolved in double distilled water. Nitric 

acid (70%) was added to prepare the solution at pH 3 and ammonium hydroxide solution (28-30 %) for 

pH 11. OM images were taken using and Olympus MIC-D digital microscope. XRPD experiments were 

carried out in a Panalytical X-Pert PRO diffractometer equipped with an X´Celerator detector, using Ni-

filtered CuKα radiation. The equipment was operated at 40 kV and 30 mA and the XRPD patterns were 

acquired from 5° to 80° 2θ with a step size of 0.017°.  

 

Figure 1 displays the typical growth morphology of the starting materials grown from solution at room 

temperature for comparison. Figure 2 displays the products of the crystallization experiments in solution 

identified by crystal growth habit along with the XRPD of LASN at different pH carried out after 

complete evaporation. At pH=3, the Poly[μ2-L-alanine-μ3-nitrato-sodium (I), the L-alanine alaninium 

nitrate along with the precursor materials L-alanine and sodium nitrate were in equilibrium in solution, 

the XRPD data confirmed the observed materials. At pH=7, the Poly[μ2-L-alanine-μ3-nitrato-sodium 

(I), the L-alanine and sodium nitrate were in equilibrium in the solution. And at pH=11, only the 

Poly[μ2-L-alanine-μ3-nitrato-sodium (I) and  the L-alanine were in equilibrium in the solution. 
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Figure 1.  Optical microscopy images of the growth morphology of: a) L-alanine; b) D-alanine and c) 

Sodium nitrate. 
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Figure 2.  Optical microscopy images along with the XRPD data of the crystallization experiments at: a) 

pH=3; b) pH=7 and c) pH=11. (1) L-alanine; (2) Poly[μ2-L-alanine-μ3-nitrato-sodium (I); (3) Sodium 

nitrate and (4) L-alanine alaninium nitrate. 
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