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ABSTRACT 
Single crystals of Imidazolinium-L-Tartrate (IMLT) were grown by slow evaporation solution growth 

technique at room temperature using water as a solvent. The optical property of the crystal was carried out to 

purpose the material for NLO application. The Fourier Transform Infrared Spectrum and FT-Raman spectrum of 

Imidazolinium-L-Tartrate reveal the presence of functional groups in the compound. Using Powder X-ray 

diffraction studies various lattice parameters are obtained. The dielectric property of the crystal was measured as a 

function of frequency. The mechanical stability of the grown crystal has been tested using Vickers micro hardness 

tester. SHG behavior of the title compound was demonstrated using Q-switched Nd: YAG laser. All the findings 

in the present work indicate that IMLT has a potential application as a useful NLO candidate. 
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1. INTRODUCTION 

              Non-linear optical materials are gaining attention due to their enormous applications in telecommunication 

activities such as optical computing, optical information processing, optical disk data storage, laser remote sensing, 

laser driven fusion, color display and medical diagnostic. The Imidazolinium-L-Tartrate (IMLT) crystal has been 

successfully grown by slow evaporation solution growth technique. Imidazole is an organic compound with the 

formula C3N2H4. It is a colorless solid that dissolves in water to give mildly alkaline solution. In chemistry, it is a 

heterocyclic, classified as a diazole and as an alkaloid. Many drugs contain an imidazole ring, such as antifungal 

drugs, nitro imidazole and the sedative imidazole. Tartaric acid is a white crystalline diprotic acid. This Tartaric 

acid occurs naturally in many plants. 

2. MATERIALS AND METHODS 

2.1. Growth of Imidazolinium-L-Tartrate Single Crystal: Imidazole C3N2H4 (0.68g) and L-tartaric acid C4H6O6 

(1.50g) was taken in equimolar ratio and dissolved separately in deionzed water. Then the solution was stirred 

continuouly for 5 hours. The solution was filtered using Whiteman filter paper. In a clean vessel containing the 

solution was closed with filter paper and maintained at room temperature. The nucleation was observed in  one 

week and allowed to grow. Good quality crystals of  imidazolinium L-tartrate was grown in three weeks as shown 

in Fig 1. 

3. RESULTS 

3.1. UV-Vis Spectral Analysis: The UV-Vis transmittance spectrum was recorded in the range 190-1100nm using 

UV-Vis – (Perkin Elmer model: lambda 35). The transmission Spectrum is one of the important factors to identify 

a potential NLO material. This is because a given NLO material could be of utility only if it has a wide transparency 

window without any absorption at the fundamental and second harmonic wave lengths and preferably with a lower 

cut-off at the transparency window below 300nm. (Imidazolinium-L-Tartrate crystal of thickness 3.85mm) was 

used in UV-Vis spectrometer and the spectrum obtained is shown in Fig 2.The Imidazolinium-L-Tartrate single 

crystal is optically transparent in the entire visible region with 98% transmittance and lower cut-off wave length of 

210nm, arise due to electron transition between * state. Energy gap of IMLT is calculated by using formulaE =
1.243 × 103 / max.is the lower cut-off wavelength and the energy gap value is found as 5.91 eV. The wide band 

gap of IMLT crystal confirms the large transmittance in the visible region. 

3.2. FT-IR ,FT-Raman Spectroscopy Analysis: The Fourier transform infrared spectrum IMLT reveals the 

presence of functional groups in the compound is shown in Fig 3 the strong broad peak at 3319.17cm-1 and 3142.99 

cm-1 is due to the presence of O-H stretching in the carboxyl group. The N-H stretching of imidazole ring produce 

broad intense peak signals between 2000cm-1 and 3000cm-1 in the present case a peaks occurs at 2846.63cm-1 which 

indicates the persence N-H functional group in the  the title compound. 

The recorded FT-Raman spectrum of the title compound is shown in Fig 4 and the functional group 

assignments were made using the standards. The strong peak at 2924.56 cm-1   is due to the presence of C-H 

stretching in the carboxyl group. 1681.63 cm-1 peak indicates the C=O stretching vibration of carboxyl acid. The 

peak observed at 1591.63 cm-1 is assigned to the C=N stretching vibration for imidazole ring. 1207.09 cm-1 and 

1177.8 cm-1 peak is due to the C-H in plane of aromatic ring respectively. 

3.3. Powder X-ray Diffraction Analysis: The powder x-ray diffraction pattern has been recorded using analytical 

Xpert Pro MPDO X-ray diffract meter with Cu K ( = 1.5405Å) to identify the structure and to estimate the lattice 
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parameter values. The peaks were indexed as show in Fig 5. The observed result is in good agreement with reported 

literature as shown in Table.1. The crystalline size was calculated, using the formula,   D = K/ cos 

         Where, D is the crystalline size, K is the Scherers constant,  is the wave length of incident beam,  is the 

full width half maximum and  is the large diffraction angle. The value of crystalline size in Imidazolinium-L-

Tartrate is 5810-8 m. 

3.4. Dielectric Studies: Dielectric properties are correlated with the electro-optic property of the crystal. The 

dielectric measurements of Imidazolinium-L-Tartrate were made using H10k13532-50 HITESTER LCR meter. 

The sample was electroded on either side with silver paste to make to behave like a parallel plate capacitor. The 

sample thickness is about 3.08mm.The dielectric medium was measured at room temperature. Fig.6  shows the 

variation of dielectric constant with frequency at room temperature. The dielectric constant decreases with 

increasing frequency is normal dieletric behavior.The magnitude of the dielectric constant depends on the degree 

of  polarization charge displacement in the crystal. The dielectric constant of materials is due to the contribution of 

electronic, ionic, dipolar and space charge polaization which depends on the frequencies. At low frequencies all 

these polarizations are active. The space-charge polarization is generally active at lower frequencies and high 

temperature. The variation of dielectric loss tanδ with logarithmic frequency is shown in Fig 7 it is observed that 

the dielectric loss decreases with increasing frequency. The low value of dielectric loss indicates good quality of 

the crystal.The characterization of low dielectric loss at high frequency for the sample suggests that the crystal 

possess enhanced optical quality with lesser defects and this parameters plays a vital role for the construction of 

devices for NLO materials. 

3.5. Micro hardness studies: Hardness test is commonly used to determine the mechanical strength of the grown 

crystal. The measurements were made at room temperature and loads of different magnitude such as 25, 50 and 

100 g were applied. The value of n obtained forImidazolinium-L-Tartrate is 2.75.HenceImidazolinium single 

crystal belongs to the soft material category. 

3.6. NLO Second Harmonic Generation: Nonlinear conversion efficiency has been made using the Kurtz-Perry 

powder technique. The SHG efficiency of the crystal is evaluated by taking the reference materials such as KDP 

and urea for a laser input pulse of 1.9 MJ/pulse. The output pulse for sample, KDP and Urea is observed to be 

98mv, 105mv, and 164mv were obtained for sample, KDP and urea respectively. Hence it is observed that the SHG 

efficiency of (IMLT) is 0.9 times that of KDP and 0.6 times that of urea proving that IMLT is a suitable candidate 

for NLO application. 

                                                 
                           Fig.1.Imidazolinium-L-Tartrate             Reaction Scheme 

               
                             Fig.2.UV-Vis Spectrum  of IMLT                                  Fig.3.FT-IR 

            
                                 Fig.4.FT-Raman                         Fig.5.Powder X-ray diffraction spectrum of IMLT 
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Table.1.Structural parameters of IMLT 

Lattice parameters Present work Report  value 

Molecular formula C7H10N2O6 C7H10N2O6 

Crystal system Monoclinic Monoclinic 

Space group P21 P21 

a 7.555  Å 7.5674  Å 

b 8.989  Å 8.996    Å 

c 6.961  Å 6.9651  Å 

 90 deg 90 deg 

 101.43 deg 101.55deg 

                              
                              Fig.6.Dielectric constants of IMLT           Fig.7.Dielectric loss of IMLT 
 

                                                        
                                                   Fig 9 (a) Hvvs Load p       Fig 9 (b) log p vs log d 

4. CONCLUSION 
Bulk NLO single crystals of Imidazolinium-L-Tartrate were grown by slow evaporation solution growth 

technique. The optical studies show that cut off wave length is 210nm and the optical band gap (E) was calculated 

to be 5.91eV respectively. From the FT-IR and FT-Raman spectrum the presence of functional groups of the 

material was confirmed. The powder x-ray diffraction studies show that the crystalline size was calculated to be is 

58 10-8m. Powder X-ray diffraction studies confirm that (IMLT) belong to monoclinic system with space group 

P21. The dielectric constant and dielectric loss decrease with increasing frequency at room temperature. The 

improved transparency and size make this crystal suitable for optical devices.  

The Microhardness studies reveal that the crystal develops cracks for above 25, 50, 100g, showing that 

(IMLT) single crystal is a soft crystal. The second harmonic generation property was tested by Kurtz-Perry 

technique and found to be 0.9 times that of KDP and 0.6 times that of urea sample. Thus the study of various 

properties of IMLT crystal show it is a promising material for Non-Linear Optical application. 
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