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-nthesis, Growth and Optical Characterization of Organic Nio Single Crystal: 4.

INIIESS Mcthyipyridinium 5-Sulfosalicylate

D.Shalini
Coantant professor, Department of Phvsics Muslim Avee College, Thirmvithan. o,
B s e

Abstiract

4 wonlimearoprical_ material d-methylpvridiniumS-sulfosalioylate has heen successfully synthosizo by
Vow solvent evaporation method. The single crystal XRID analysis indicated monoclinic system with spoce 2roup
P2om D presence of varions hanctional groups in the crvstal was confirmed by F1-IR spectral analysis The 1)y.
1 saNe spectral analvsis shows lower cut-off wavelength for the grown crvstal was found 1o be 349 nm. The grirwn
SN envwtal passesses an excellent resistance 10 laser radiation with a high threshold up 19.5.09 GWicor' The
third arder nonlincar optical properties of the grown crystals were investigated using Z-scan lechnique.

Key words: Monoclinic; laser radiation: optical; spectral.
Introduction

The aromatic and hetero aromatic Lewis base salts have ap €xtra potential for structyre
stabilization through cation-anion interactions. The resultant hydrogen bonding structure is largely
dependent on the degree of amine substitution. The proton-transfer compounds of S-sulfosalicylic gcia
(3-cgrboxy-tt-}_xydroxybenzenesulfonic acid) with three interactive functional groups have atracted the

in crystal engineering. In this work, 5-sulfosalicylic acid acts as an electron acceptor and 4-

1.2 Experimental Procedure
1.2.1 Synthesis and Crystal Growth

Commercially available starting materials, 4-Methylpyridine (Sigma-Aldrich. 99%) and 5-
Sulfosalicylic acid dihydrate (Loba Chemie, 99%), were dissolved in 100 ml of distilled water. The clear
4MSS solution was obtained after a continuous stirring for about six hours to achieve the homogeneous
mixture of the solution. Then, the solution was kept in the constant temperature bath at 39°C with an
accuracy of +0.01°C. The synthesized compound was further purified by successive recrystallization
process in water, and it was utilized for the crystal growth. The reaction scheme of the AMSS CO{HPO‘i“d
is shown in Fig 1.1. The well defined 4MSS single crystals with g6od transparency as shown in Fig 1.2.

Lo}
H/ \H
. HO
(o]
HO // HO v
S R
/) om o 7 \
o o HO s// NHI
/ \ H // No
N * I —_— s o
o
*ahiey fate
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S
Fig 1.1 Reaction schem¢ of 4MS
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400-4000 cm ' as shown in Fig 1.4 1

4-methylpyridine and 5-sulfosalicylic
ands of the C-O stretching vibration,
ate an existence of great

The FTAR spectim of 4MSS was recorded in the region
there was a formation of strong hydrogen bond between
Md The angle envatal structures arc reflected in the highly mixed b e
N-H together with SOy vibrations. The presence of such groups may ",‘d'c ternal dec-electri
potential 1o enhance the corresponding optical susceptibilities by application of an x em:f/86c.c 'c'cmc
field. The N-H" stretching vibration was observed at 3346 cm”’. The peak was o?served at cm” due
1@ 8-O stretching vibration. The bands at 3096 cm™ and 1669 cm’’ were assigned to aromatic C-H
stretching vibration and C=0 stretching vibration of sulfosalicylate compound. The band was observed at
1467 em™ is due 10 C=C stretching vibration of an aromatic ring.
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Fig 1.4 FT-IR spectrum of 4MSS

compound .
1.5 UV-Visible-NIR spectral analysis ‘0 ]
3 2s
Fig 1.4 UV-Vis-NIR spectrum of 4MSS i
crystal '
The lower cut-off wavelength for the o .

800

assignable to charge-transfer transition in the e o
[SOs_NH'] chromophores and intraligand g-r*
which indicates that the 4MSS crystal is sujtab)

grown crystal was found to be 349 nm, " Wm

t;ansmor}. There is no absorption between 349-900 nm,
€ for nonlinear optjcy) applications,

1.6 Laser Damage Threshold Studies

The laser damage threshold of the grown ¢

rystals can be evalyateq by the following equation
_ e




-

NITTON VL SEAMIN IR ON TUNCTION U, MATERIALS
; . : CMITERIALS AND 178 APPLICAT
L ST / BPLICATIONS

7"/ R

power density (d) = E'raw )

the energy (m1). Tas the pulse width (na) and A= ar” is the area of the cireular spot size, r i
i C.ri1s

). Itwas tound 1o be 6 09 GW '(ln'

L Cof spot(mt

,; - 7-scam technique
of open and closed aperture Z-scan curves for AMSS

<how s the measurement
K is followed by the transmittance valley. indicating a strong sclf-

or non-lincar refraction. For open aperture /-scan curve the
absorption and maximum for saturable absorption.

as two-photon absorption.

Fie 313 & 414
\¢ transniance pea
< and negative sign
Be minimum in case ol two-photon
soscan curve shows that the AMSS erystal h
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Fig 1.5 Closed aperture of 4MSS crystal | Fig 1.6 Open aperture of 4MSS crystal

The calculated values of the third-order nonlinear optical parameters are listed in Table 1.1
Table.1.1. Measurement and the results of the Z-scan technique

[ Nonlinear refractive index (n2) 2.9100% 1073 (cm?/w)
! Nonlinear absorption coefficient { ) 3.7028X 10~ (cm? /w)
(3) By
) 5.0182% 10 esu
’ }

Third order susceptibility ( X

Conclusion:

The single crystal XRD analysis indicated mon
various functional groups in the crystal was con
spectral analysis shows lower cut-off wavelength for the
grown 4MSS crystal possesses an excellent resistance to
GW/em®. The third order nonlinear optical properties of the grow

oclinic system with space group P2,/m. The presence of
firmed by FT-IR spectral analysis. The UV-Visible
grown crystal was found to be 349 nm. The
laser radiation with a high threshold up to 5.09
n crystals were investigated using Z-

can technique.
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