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Abstract: Good optical grade single crystals of Pure and hamim doped Manganese Mercury Thiocyanate
(MMTC) crystals were grown from aqueous solution 8ipw solvent evaporation technique at room
temperature. The single crystal XRD studies corditnthat Pure and Lanthanum doped MMTC crystals

crystallized in tetragonal system with space gigupFT-IR spectrums are used to identify the preseasice
functional groups of the compounds. The TG/DSC isgideveal the thermal decomposition temperatufes o
Pure and Lanthanum doped MMTC crystals. The Seétardhonic Generation nature of Pure and Lanthanum
doped MMTC crystals were measured by Kurtz-Permyder method.
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I ntroduction

Recently, the metal complexes of thiourea, thioeyarand allyl thiourea have emerged as strong
second order nonlinear optical materials (SONOL@®)l&ser applications [1-3]. The special interasttioese
materials is attributed to their large nonlinearltigh damage threshold, low UV cutoff and modethggmal
and mechanical properties. The double ligand mdbtebry proposed by Xu et al. [4] facilitates the
development of this new class of materials. Thes¢erals have potential for combining the high ot
nonlinearity and chemical flexibility of organicsittv physical ruggedness and excellent transmittawfce
inorganics. Like organic materials, organometalliempounds also offer the advantage of architectural
flexibility and ease of fabrication and tailoringn important aspect of utilizing organometallicustiures for
nonlinear optics is their unique charge transf@abdity associated with charge transfer transgieither from
metal to ligand or ligand to metal. Crystals sustBaCC, ZCTC, MMTC belong to this category and they
identified as promising materials exhibiting exeatl physical and chemical properties [6-8]. In {haper, we
are reporting the growth and characterization aidgoptical grade Pure and Lanthanum doped MMT Ctaly/s
grown from aqueous solution by slow evaporatiohmégue.

Experimental Procedure

Pure MMTC was synthesized by taking appropriate .lamn@f NH,SCN, MnC} and HgC}. All the
starting materials were highly pure (AR Grade) asdd as purchased. The chemicals were dissolvéalinle
distilled water and stirred well for about 12 hourke following is the reaction formula.
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ANH,SCN+ MnCl+ HgCl, — MnHg(SCN)+4NH,CI

The same procedure was repeated for the growtla®6fdoped MMTC crystal by substituting 2% of
Hg by 2% of Ld". The growth period ranged between 80-90 daystdstimgly the colour of the crystals slowly
changed from its initially pale greenish to golgetiow.

Results and Discussion:

X-ray diffraction studies

Single crystal X-ray diffraction studies are cadrieut to identify the structure of the grown crysta
The cell parameters of pure and*Laoped MMTC single crystals are a=b=11.2437 A, 2649 A with
0=p=y=90" and a=b=11.297(8) A, c=4.271(7) A witls p = y=90° respectivelyBoth pure and L doped
MMTC single crystals are tetragonal in structuréhvepace groulpd . The results suggest that the presence of

dopants has not altered the basic structure ofryystal. The XRD data of the present work coincigdedl with
the reported ones [5].

FT-IR studies

The FT-IR studies of pure and Taloped MMTC single crystals were carried out in iagion 4000-
500 cmt. FT-IR spectrums of pure and Yaloped MMTC single crystals are shown in Figure &(h). A
Comparison of FT-IR bands of pure and’Ldoped MMTC single crystals are shown in Table 1.
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Fig 1. FT-IR Spectrums of (a) Pure and (b)*Ldoped MMTC single crystals.

TG/DSC studies

The thermo gravimetric (TG) and Differential scanqicalorimetry (DSC) traces of pure and®La
doped MMTC single crystals are shown in Fig 2 (#)&The thermo grams appear nearly similar fortte
samples with four steps of decomposition betwed€ 20hd 1408C. The first decomposition temperatures of
Pure and L& doped MMTC single crystals are 360and 362.8C respectively. Pure MMTC show four stages
of weight losses of 24.81%, 37.18%, 11.89% and%,0&hereas L4 doped MMTC show four stages of

weight losses of 16.29%, 48.40%, 14.50% and 5.Héfce pure and Badoped MMTC single crystals have
fairly high thermal stability.

Table 1. Comparison of FT-IR bands of pure and'Ldoped MMTC single crystals.

Wavenumber (cr%) _
-~ Assignment
Pure MMTC La doped MMTC
2118 2081 v (CN)
778 654 v (CS)
495 490 3 (NCS)
896, 939 896, 939 25 (NCS)
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Fig 2. TG-DSC thermograms of (a) Pure and (by‘ldoped MMTC single crystals.

NL O studies

The Pure and Ld3oped MMTC single crystals were grounded into pewd The samples are tested
using Q switched Nd-YAG laser of wave length 1064mynKurtz and Perry method. The second harmonic
signals generated at the output confirm the Noalitg of the Pure and Fadoped MMTC single crystals.

Conclusion

Pure and L¥ doped MMTC single crystals were synthesized ansvgrby slow evaporation technique
from aqueous solution. The XRD studies of the granystals confirmed to crystallize in tetragonastsyn

with noncentro symmetric space grddp FT-IR analysis confirmed the presence of variounstional groups
of the compounds. Thermal studies show that the BadLa®*" doped MMTC single crystals show four stages
of weight loss. The decomposition temperatureshefRure and.a®* doped MMTC single crystals show that
they possess high thermal stability. Nonlinear proes of the grown crystals are confirmed by Kamg Perry
powder method.

References

1. X.Wang, D. Xu, M. Lu, D. Yuan, X. Cheng, S. Li,Huang, S. Wang, H. Liu, J. Crystal Growth 245
(2002) 126.

2. H.Q. Sun, D.R. Yuan, X.Q. Wang, Y.Q. Lu, Z.H. S¥nC. Wei, X.L. Duan, C.N. Luan, M.K. Lu, D.
Xu, J. Crystal Growth 256 (2003) 183.

3. P.M. Ushasree, R. Muralidharan, R. Jayavel, P. Ramyg, J. Crystal Growth 28 (2000) 365.

4. D. Xu, M.H. Jiang, Z.S. Shao, Synth. Crystal 1682)91.

5. X. Qwang, D. Xu, M.K. Lu, D.R. Yuan, S.X. Xu, S.Guo, G.H. Zhang, J.R. liu, J. Crystal Growth
224 (2001) 284.

6. X.Q. Wang, D. Xu, M.K. Lu, D.R. Yuan, G.H. Zhang, ®meng, S.Y. Guo, M. Zhou, J. R Liu, X.R.
Li, Cryst. Res. Technol. 36 (2001) 1.

7. X.L. Duan, D.R. Yuan, X.Q. Wang, X.F. Cheng, Z.Hang, S.Y. Guo, H.Q. Sun , D. Xu, M.K. Lu,
Cryst. Res. Technol. 37 (2002) 446.

8. P.U. Sastry, Solid State Commun. 109 (1999) 595.

%k %k %k %k %k



