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Abstract

The structure of the molecule was optimized by single crystal X-ray diffraction
using BRUKER NONIUS CAD 4 single crystal X-ray diffractometer with Cu Ka
radiation. Powder XRD pattern was compared with simulated both coincide with each.
UV-visible spectrum of the compound was recorded in the region 200—-1200 nm. From
X-ray analysis crystal parameters were identified and Energy gap was found to be 5.08
eVv.
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INTRODUCTION

Organic nonlinear optical (NLO) materials because of their wide transparency in
UV and visible region, high nonlinear susceptibility, high laser damage threshold and fast
response than the commercially available inorganic materials[1-5]. By molecular
engineering, one can develop many organic crystals displaying better NLO properties
than the inorganic materials, in particular for second harmonic generation (Senthil S.,et al
2009). Molecules allow strong n—n* and o—c* transition in the UV-vis region with high
extinction coefficients (M. Karabacak 2012)[6-12]. This chapter deals with the
experimental and theoretical investigation of L-Ornithine Monohydrochloride

(LOMHCL) single crystal.
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EXPERIMENTAL DETAILS

Synthesis

Single crystal of LOMHCL was synthesized by dissolving stoichiometric amount of
L-Ornithine (Merck 99%) and high purity hydrochloric acid in deionized water[13-18].

The chemical reaction that takes place in this process is as follows
CsH12N,0, + HCI D CsH13CIN,O,
Characterization

The grown crystal was subjected to single crystal X-ray diffraction study at room
temperature using BRUKER NONIUS CAD 4 single crystal X-ray diffractometer with
Cu Ko radiation[19-25]. The crystals were also subjected to powder X-ray diffraction
analysis. A Rich-Seifert powder X-ray diffractometer with CuKa radiation (A = 1.5418
A) was used at a scan speed of 0.02°/s[26-31]. The absorption spectrum for the specimen
was recorded using a Varian Cary 5E UV-Vis-NIR spectrometer in the region 200 — 1200

nm.

RESULTS AND DISCUSSION

X-ray diffraction analysis

From the single crystal analysis it was observed that the crystal belongs to
monoclinic crystal system having non-centrosymmetry[32-39], with P12;1 space group.
The crystal data and structural refinement data are given in Table 1. Experimental

Powder XRD pattern is shown in Figure 1. Theoretically Simulated XRD pattern of
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LOMHCL single crystal with indexed peak is also given in Figure 2. Both XRD patterns

are almost similar in comparison.

Table 1 Crystal parameters of LOMHCL

Empirical Formula CsH413N,0,ClI
Formula weight 168.62
Wave length 0.154180 nm

Crystal system, Space group

Monoclinic P12;1

Unit cell dimensions a=19.9480(2) a=y=90°
b = 7.9637(2) B = 83.130°(10)
¢ = 4.9826(10)

Cell volume 391.91(2)

Calculated Density 1.4290 g/cm®

Absorption coefficient 0.433 mm™

F(000) 180

Crystal size 0.71x.63x.24 mm®

Theta range for data
collection

3.2774 t0 52.7059 deg

Limiting indices

-22<=h<=22;-17<=k <=17 ; -11<=I<=11

Reflections collected/unique

8892/8123

Completeness to theta =
67.92

97.5%

Refinement method

Full- matrix least squares on F2

Data/restraints/parameters

8123/0/103

Goodness- of — fit on F?

1.7983
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Fig. 1 Powder XRD spectrum of LOMHCL crystal
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Fig 2 Theoretically simulated powder XRD pattern of LOMHCL
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Fig 3 Optical absorption spectrum of LOMHCL crystal
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Fig 4 Optical band gap of LOMHCL crystal
Optical absorption spectrum

The recorded UV-Vis-NIR spectrum is shown in figure 3. The crystal has
sufficient transmission in the entire UV, visible and near IR region. The lower cut off
wavelength for LOMHCL is around 250 nm[40-45]. The transmittance window in the
visible region and near IR region enables good optical transmission of the second
harmonic frequencies of Nd:YAG lasers. From the absorbance spectrum the band gap

was evaluated. The Eg could be estimated from the plots of hv versus (chv)?. A plot of hv

versus (ahv)? was drawn (figure 4) and the optical band gap (Eg) (Madhavan J 2007)
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value was obtained from the interception of the linear portion of the curve with X-axis.

This gives the E4 values of 5.08 eV for LOMHCL crystal.

CONCLUSION

Optically transparent Prismatic single crystal of LOMHCL is grown by slow
evaporation technique in a period of 40 days. The grown crystal was confirmed by x-ray
analysis. The lower cut off wavelength of LOMHCL at 250 nm, recommends this
material is a potential candidate for frequency doubling. Thus, the promising crystal
growth characteristics and good optical properties make LOMHCL a potential material

for photonics device applications.

References

1. Ramamoorthy, R., Kanagasabai, V., Kausalya, R., Impact of celebrities' image on
brand, International Journal of Pure and Applied Mathematics, V-116, 1-18 Special
Issue, PP-251-253, 2017

2. Ramamoorthy, R., Kanagasabai, V., Vignesh, M., Quality assurance in operation
theatre withreference to fortis malar hospital, International Journal of Pure and
Applied Mathematics, V-116, I-14 Special Issue, PP-87-93, 2017

3. Ramya, N., Arthy, J., Honey comb graphs and its energy, International Journal of Pure
and Applied Mathematics, VV-116, 1-18 Special Issue, PP-83-86, 2017

4. Ramya, N., Jagadeeswari, P., Proper coloring of regular graphs, International Journal
of Pure and Applied Mathematics, V-116, I-16 Special Issue, PP-531-533, 2017

5. Ramya, N., Karunagaran, K., Proper, star and acyclic coloring of some graphs,
International Journal of Pure and Applied Mathematics, V-116, I-16 Special Issue, PP-
43-44, 2017

6. Ramya, N., Muthukumar, M., On coloring of 4-regular graphs, International Journal of
Pure and Applied Mathematics, V-116, 1-16 Special Issue, PP-491-494, 2017

7. Ramya, N., Muthukumar, M., On star and acyclic coloring of graphs, International
Journal of Pure and Applied Mathematics, V-116, 1-16 Special Issue, PP-467-469,
2017

8. Ramya, N., Pavi, J., Coloring of book and gear graphs, International Journal of Pure
and Applied Mathematics, V-116, I-17 Special Issue, PP-401-402, 2017

3723



International Journal of Pure and Applied Mathematics Special Issue

9. Ramya, P., Hameed Hussain, J., Alteration framework for integrating quality of
service in internet real-time network, International Journal of Pure and Applied
Mathematics, VV-116, 1-8 Special Issue, PP-57-61, 2017

10. Ramya, P., Sriram, M., Tweet sarcasm: Peep, International Journal of Pure and
Applied Mathematics, V-116, 1-10 Special Issue, PP-231-235, 2017

11. Sabarish, R., Meenakshi, C.M., Comparision of beryllium and CI connecting rod using
ansys, International Journal of Pure and Applied Mathematics, V-116, 1-17 Special
Issue, PP-127-132, 2017

12. Sabarish, R., Rakesh, N.L., Outcome of inserts for enhancing the heat exchangers,
International Journal of Pure and Applied Mathematics, V-116, I-17 Special Issue, PP-
419-422, 2017

13. Sangeetha, M., Gokul, N., Aruls, S., Estimator for control logic in high level synthesis,
International Journal of Pure and Applied Mathematics, V-116, 1-20 Special Issue, PP-
425-428, 2017

14. Sangeetha, M., Gokul, N., Aruls, S., Image steganography using a curvelet
transformation, International Journal of Pure and Applied Mathematics, V-116, 1-20
Special Issue, PP-417-422, 2017

15. Saraswathi, P., Srinivasan, V., Peter, M., Research on financial supply chain from
view of stability, International Journal of Pure and Applied Mathematics, V-116, I-17
Special Issue, PP-211-213, 2017

16. Saravana Kumar, A., Hameed Hussain, J., Expanding the pass percentage in semester
examination, International Journal of Pure and Applied Mathematics, V-116, 1-15
Special Issue, PP-45-48, 2017

17. Saravana, S., Arulselvi, S., AdaBoost SVM based brain tumour image segmentation
and classification, International Journal of Pure and Applied Mathematics, V-116, 1-20
Special Issue, PP-399-403, 2017

18. Saravana, S., Arulselvi, S., Dynamic power management monitoring and controlling
system using wireless sensor network, International Journal of Pure and Applied
Mathematics, VV-116, 1-20 Special Issue, PP-405-408, 2017

19. Saravana, S., Arulselvi, S., Clustered morphic algorithm based medical image
analysis, International Journal of Pure and Applied Mathematics, V-116, 1-20 Special
Issue, PP-411-415, 2017

20. Saravana, S., Arulselvi, S., Networks, International Journal of Pure and Applied
Mathematics, VV-116, 1-20 Special Issue, PP-393-396, 2017

21. Saritha, B., Chockalingam, M.P., Adsorptive removal of heavy metal chromium from
aqueous medium using modified natural adsorbent, International Journal of Civil
Engineering and Technology, V-8, 1-8, PP-1382-1387, 2017

22. Saritha, B., Chockalingam, M.P., Adsorptive removal of brilliant green dye by
modified coconut shell adsorbent, International Journal of Pure and Applied
Mathematics, VV-116, 1-13 Special Issue, PP-211-215, 2017

23. Saritha, B., Chockalingam, M.P., Photodegradation of eriochrome black-T dye from
aqueous medium by photocatalysis, International Journal of Pure and Applied
Mathematics, VV-116, 1-13 Special Issue, PP-183-187, 2017

3724



International Journal of Pure and Applied Mathematics Special Issue

24. Saritha, B., Chockalingam, M.P., Photodradation of malachite green DYE using
TIO<inf>2</inf>/activated carbon composite, International Journal of Civil
Engineering and Technology, V-8, 1-8, PP-156-163, 2017

25. Saritha, B., Chockalingam, M.P., Synthesis of photocatalytic composite Fe-C/TiO2 for
degradation of malachite green dye from aqueous medium, International Journal of
Pure and Applied Mathematics, V-116, 1-13 Special Issue, PP-177-181, 2017

26. Saritha, B., Chockalingam, M.P., Removal of heavy X' X'l from aqueous medium
using modified natural adsorbent, International Journal of Pure and Applied
Mathematics, VV-116, 1-13 Special Issue, PP-205-210, 2017

27. Saritha, B., Chockalingam, M.P., Degradation of malachite green dye using a
semiconductor composite, International Journal of Pure and Applied Mathematics, V-
116, 1-13 Special Issue, PP-195-199, 2017

28. Sartiha, B., Chockalingam, M.P., Photocatalytic
decolourisationoftextileindustrywastewaterby TiO2, International Journal of Pure and
Applied Mathematics, V-116, 1-18 Special Issue, PP-221-224, 2017

29. Sartiha, B., Chockalingam, M.P., Study on photocatalytic degradation of Crystal
Violet dye using a semiconductor, International Journal of Pure and Applied
Mathematics, VV-116, 1-18 Special Issue, PP-209-212, 2017

30. Shanthi, E., Nalini, C., Rama, A., The effect of highly-available epistemologies on
hardware and architecture, International Journal of Pharmacy and Technology, V-8, I-
3, PP-17082-17086, 2016

31. Shanthi, E., Nalini, C., Rama, A., Drith: Autonomous,random communication,
International Journal of Pharmacy and Technology, V-8, I-3, PP-17002-17006, 2016

32. Shanthi, E., Nalini, C., Rama, A., A case for replication, International Journal of
Pharmacy and Technology, V-8, I-3, PP-17234-17238, 2016

33. Shanthi, E., Nalini, C., Rama, A., Elve: A methodology for the emulation of robots,
International Journal of Pharmacy and Technology, V-8, I-3, PP-17182-17187, 2016

34. Shanthi, E., Nalini, C., Rama, A., Autonomous epistemologies for 802.11 mesh
networks, International Journal of Pharmacy and Technology, V-8, I-3, PP-17087-
17093, 2016

35. Sharavanan, R., Golden Renjith, R.J., Design and analysis of fuel flow in bend pipes,
International Journal of Pure and Applied Mathematics, V-116, I-15 Special Issue, PP-
59-64, 2017

36. Sharavanan, R., Jose Ananth Vino, V., Emission analysis of C.I engine run by
diesel,sunflower 0il,2 ethyl hexyl nitrate blends, International Journal of Pure and
Applied Mathematics, V-116, I-14 Special Issue, PP-403-408, 2017

37. Sharavanan, R., Sabarish, R., Design of built-in hydraulic jack for light motor
vehicles, International Journal of Pure and Applied Mathematics, V-116, I-17 Special
Issue, PP-457-460, 2017

38. Sharavanan, R., Sabarish, R., Design and fabrication of aqua silencer using charcoal
and lime stone, International Journal of Pure and Applied Mathematics, V-116, 1-14
Special Issue, PP-513-516, 2017

3725



International Journal of Pure and Applied Mathematics Special Issue

39. Sharmila, G., Thooyamani, K.P., Kausalya, R., A schoolwork on customer relationship
management with special reference to domain 2 host, International Journal of Pure and
Applied Mathematics, V-116, 1-20 Special Issue, PP-199-203, 2017

40. Sharmila, S., Jeyanthi Rebecca, L., Anbuselvi, S., Kowsalya, E., Kripanand, N.R.,
Tanty, D.S., Choudhary, P., SwathyPriya, L., GC-MS analysis of biofuel extracted
from marine algae, Der Pharmacia Lettre, V-8, I-3, PP-204-214, 2016

41. Sidharth Raj, R.S., Sangeetha, M., Data embedding method using adaptive pixel pair
matching method, International Journal of Pure and Applied Mathematics, V-116, I-15
Special Issue, PP-417-421, 2017

42. Sidharth Raj, R.S., Sangeetha, M., Android based industrial fault monitoring,
International Journal of Pure and Applied Mathematics, VV-116, 1-15 Special Issue, PP-
423-427, 2017

43. Sidharth Raj, R.S., Sangeetha, M., Mobile robot system control through an brain
computer interface, International Journal of Pure and Applied Mathematics, V-116, I-
15 Special Issue, PP-413-415, 2017

44, Sivaraman, K., Sundarraj, B., Decisive lesion detection in digital fundus image,
International Journal of Pure and Applied Mathematics, V-116, I-10 Special Issue, PP-
161-164, 2017

45. Sridhar, J., Sriram, M., Cloud privacy preserving for dynamic groups, International
Journal of Pure and Applied Mathematics, V-116, 1-8 Special Issue, PP-117-120, 2017

3726



3727



3728



