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ABSTRACT: Cadmium sulphate  doped  L- Threonine  dihydrogen  phosphate [LTDP] crystals have been 

successfully grown by slow evaporation method.Photoconductivity of grown crystal was established by 

photoconductivity meter. FT-Raman spectra of doped crystal were recorded and interpreted.  
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I.INTRODUCTION 

 

Amino acid based compounds are, in general, capable of producing second harmonic generation. This will be 

more useful in the fabrication of optoelectronic and photonic devices. In the recent years, efforts have been made on 

organic-metal mixed amino acid crystals in order to improve the chemical stability, laser damage threshold and 

nonlinear optical properties. Several researchers have carried out a lot of studies on pure and metal ions-doped 

aminoacid crystals [1-4]. Hence, new nonlinear optical materials are needed for photonic applications and other device 

fabrications in optoelectronics. Aminoacid material cadmium sulphate doped  L-Threonine dihydrogen phosphate  has 

been reported as a promising NLO material with SHG efficiency higher than that of KDP [5]. In the present study, the 

title compound cadmium sulphate doped L-Threonine dihydrogen phosphate were grown by slow evaporation 

technique, Characterization studies such photoconductivity , FT-Raman studies have been carried out for the grown 

crystal. [9-12] 

 

II.GROWTH OF CADMIUM SULPHATE DOPED LTDP CRYSTAL 

 

 Crystals of LTDP doped with cadmium sulphate were grown from the aqueous solution of L-Threonine 

(Loba) and ortho-phosphoric acid in 1:2 molar ratio mixed with        2 mol % cadmium sulphate by slow evaporation 

method. The aqueous solution was stirred continuously using a magnetic stirrer. The prepared solution was filtered and 

kept undisturbed at room temp. The solution gradually achieved supersaturation due to slow evaporation for the onset 

of growth process. After a period of 30 days, transparent crystals with dimensions 12x3x2mm
3 

were harvested .  Figure 

1 shows the photograph of as - grown  cadmium  sulphate doped LTDP  crystal. 
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Figure1: Photograph of the as - grown cadmium sulphate doped LTDP crystal 

 

 

III.PHOTOCONDUCTIVITY STUDIES 

 

 Photoconductivity measurements were made using Keithly 485 picoammeter. The applied electric field was 

changed from 2 V / cm to 14 V / cm without exposing the sample to any radiation and the corresponding dark current 

was recorded. The sample was then illuminated with a halogen lamp of 100W power and the resulting photocurrent was 

measured by varying the applied field in the same range as used in the case of measurement of dark current. Fig shows 

the plots of dark current (Id) and photo current (Ip) against the applied field.  It is seen from the plots that both Id and Ip 

of the sample increase linearly with the applied field. It is observed from the plot that the dark current is always higher 

than photocurrent. The phenomenon of negative photoconductivity is explained by stockman model [6]. The negative 

photo conductivity in a solid is due to the decrease in the number of charge carriers (or) their life time, in the presence 

of radiation [7]. For negative photo conductor, forbidden gap holds two energy levels of which one is placed between 

the Fermi level and conduction band and the other is located close to the valence band. The second state has higher 

capture cross-section for electrons and holes. As it captures electron from the conduction band, the number of charge 

carriers in the conduction band gets reduced and the current decreases in the presence of radiation. Even though the 

material shows negative photoconductivity in the visible region, the material is capable of inducing electric polarization 

when the incident radiation is more intense for NLO activity.[13,14] 
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IV.FT-RAMAN 

 

      Raman spectra of cadmium sulphate doped LTDP crystal recorded at room temperature using    a Nicolet 5700 

spectrometer with NXP FT- Raman module was used ( number of scans ; 256, laser power at sample: 0.44w, 

resolution: 4 cm
-1

 spectral range : 4000- 150 cm
-1

). 

    The wave number ranges from 0 to 3500 cm
-1

 and assignment   for the modes is made on the basis of Raman 

vibrations in some similar complex molecules [5, 6]. The peak at 2047  cm
-1 

 shows N=C= S  stretching vibrations. The 

peaks at 1346 cm-
1
 confirm the presence of sulphate.  The peak   due to 1318, 1479 cm

-1 
are due to Nitro groups. The 

peaks   due to 1183,1247, 1109,931  cm
-1

  confirm  the presence of phosphate in the crystal. The peak at 1040 cm
-1

 

corresponds to amine group C-N stretching vibration. The  bending  vibrations of CH stretch are found corresponding 

to the  peaks at  907,871,665,622 cm
-1

. The   peaks due to 701,739,769,804 , cm
-1

 reveal the presence of alkene  group.  

     

V.CONCLUSION 

 

Cadmium sulphate doped LTDP crystals were grown by slow evaporation technique. Photocondutivity 

investigations reveal the Negative Photoconductivity nature of the title material. Vibrational spectra of cadmium 

sulphate doped LTDP are registred and interpreted. The crystal display NLO activity. Spectral analysis measurement 

studies reveal that cadmium sulphate doped LTDP is a better candidate for Non- linear optical applications compared to 

other members of the amino acid family.  

 

ACKNOWLEDGEMENTS 

 

The author wishes to thank SAIF IIT Madras,   Loyola College, crystal growth centre Bharath university  for their kind 

support and help to complete this work. 

 

REFERENCES 

[1]R.Mohankumar,D.Rajanbabu,D.Jayaraman, Jayavel,K.Kitamura.J.cryst.Growth 275(2005) 1935 - 1939 

[2]K.Meera,R.Muralidharan,R.Dhanasekaran,M.Praphun,P.Ramasamy,J.cryst.Growth 263(2004) 510-516 

[3] S.A. Martin Britto dhas, G. Bhavan narayana, S. Natarajan,J.Cryst Growth 310   (2008)3535 

[4]D. Anbuselvi, D. Jayaraman, J. Arul Martin Mani, V. Joseph, Spectrochemica Acta Part A   Molecular and Biomolecular spectroscopy 127 (2014) 

405-414 

[5] Shanthi B., Revathy C., Devi A.J.M., Parameshwari P.J., Stephen T., "Serum 25(OH)D and type 2 diabetes mellitus",  Journal of Clinical and 

Diagnostic Research, ISSN : 0973 - 709X, 6(5) (2012) pp.774-776. 

[6] Madhubala V., Subhashree A.R., Shanthi B., "Serum carbohydrate deficient transferrin as a sensitive marker in diagnosing alcohol abuse: A case 

- Control study", Journal of Clinical and Diagnostic Research, ISSN : 0973 - 709X, 7(2) (2013) pp.197-200. 

[7] V. Ramesh, P.R.marani ,  D. Jayaraman,V. Manivannan Chemtech International journal     Vol 6 (2014) no 5, pp 2869-2874 

[8] Khanaa V., Thooyamani K.P., Saravanan T., "Simulation of an all optical full adder using optical switch", Indian Journal of Science and 

Technology, ISSN : 0974-6846, 6(S6)(2013) pp.4733-4736. 

[9] Nagarajan C., Madheswaran M., "Stability analysis of series parallel resonant converter with fuzzy logic controller using state space techniques", 

Electric Power Components and Systems, ISSN : 1532-5008, 39(8) (2011) pp.780-793. 

[10]L.J. Bellary, The Infrared and Raman spectra of polyatomic molecules, van Nostrand Reinhold, New York.1945. 

 [11]G.Herzberg, Infrared and Raman spectra of polyatomic molecules, van Nostrand Reinhold, New York.1945. 

[12] Bhat V., "A close-up on obturators using magnets: Part I - Magnets in dentistry",  Journal of Indian Prosthodontist Society, ISSN : 0972-4052 , 

5(3) (2005) pp.114-118. 

[13] R.H.Bube,Photoconductivity of solids.wiley,New York 1981. 

[14] Joshi V.N , Photoconductivity, Marcell Dekker, Newyork, 1990.  

[15] Dr.V.Krishnasamy, S.Rosy Christy, SUBSTITUTED AROMATIC ANILS - A KINETIC STUDY USING PYRIDINIUM 

CHLOROCHROMATE ( PCC ), International Journal of Biotech Trends and Technology (IJBTT), ISSN: 2319-8753,pp 495-499 ,Vol. 2, Issue 

2, February 2013 



                  

     
                
         ISSN(Online): 2319-8753 

          ISSN (Print):   2347-6710                                                                                                                                 

                                                                                                               

International Journal of Innovative Research in Science, 

Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 6, June 2015 

Copyright to IJIRSET                                           DOI:10.15680/IJIRSET.2015.0406260                                       4785 
 

     

[16] DR.V.Krishnasamy, S.Rosy Christy, KINETICS OF OXIDATION OF AROMATIC ANIL BY PYRIDINIUM DICHROMATE – STUDY OF 

THE EFFECTS OXIDANTS AND SUBSTRATE, International Journal of Biotech Trends and Technology (IJBTT), ISSN: 2319-8753.pp 298-

302, Vol. 2, Issue 1, January 2013 

[17] Mrs.Shanthi &Dr.A.Mukunthan, Nucleation kinetics of L-Alanine acetate, International Journal of Innovative Research in Science, Engineering 

and Technology, ISSN: 2319-8753,pp 2650-2653, Vol. 2, Issue 7, July 2013 

[18] Mrs.V.G.Vijaya, DESIGN AND FABRICATION OF SEQUENCING CIRCUIT WITH SINGLE DOUBLE ACTING CYLINDER, 

International Journal of Computer Trends and Technology(IJCTT), ISSN: 2319-8753,pp 6315-6322, Vol. 2, Issue 11, November 2013 

[19] Bharthvajan R, A STUDY ON THE EFFECTIVENESS OF SALES INCENTIVES IN IMPROVING SALES PERFORMANCE, International 

Journal of Computer & Organization Trends (IJCOT), ISSN: 2319-8753,pp 10931-10933, Vol. 3, Issue 4, April 2014 


