Controlled Growth of the Noncentrosymmetric Zn(3-ptz)2
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Introduction ” .
Why |.:hange okt MOFs for second order nonlinear optics
What are MOFs? ratio and pH?
General structure
* Noncentrosymmetric structure,
Metal center Metal

* Avoid unwanted d-d transitions in the visible
region, d'® metal ions .
Zn(3-ptz)(OH) Zn(3-ptz)z o,
Ligand
+ Change in the value of the dipole when going from
the base state to the exited state.
* ligand-metal is able to form a noncentrosymmetric.
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The samples were kept in an oven for 24 h at 105 *C Figure 1. Reaction parameter space explored
and cooled to room temperature. in this work starting from zinc nitrate.
Result and discussion
Table 1. Main Product and Byproduct Obtained at Room Table 2. Products As Obtained at Different pH for the Table 3. Products As Obtained at Different pH for the
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Figure 4. Optical images for samples in Table 3 at pH = 3.90
{a) and pH 5.49 (b} for the metal-to-ligand molar ratio 1:1.

Figure 2. SEM images for the h d products at diff Figure 3. {a-d) SEM images of the samples at different
metal-to-ligand molar ratios 1:4 (a), 1:2 (b}, 1:1 (c), and 1:0.5 (d). pH for the constant metal-to-ligand molar ratio of 1:2,
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Figure 5: UV-visible absorption spectra of both samples 1:2 and 1:1 Figure: 6. UW-vis solid spectra of the samples at different pH of 4.67 (a),
7.66 (b), 10.01 (c), and 13.08 (d) for the metal-to-ligand molar ratio 1.2,
Conclusions Acknowledgments

1. We explared a set of hydrothermal synthesis parameters to optimize the growth of the transparent nancentrasymmetric. MOFs Zn(3-ptz)z and Zn(OH)(3-ptz), which have
been proposed for applications In nonlinear optical signal processing with phase matching.

2. Byvarying the metal-to-figand molar ratio and the mixing pH, we find that high-quality Zn{3-ptzlz can be obtained in large quantities at the modar ratios 1:2 and 1:1. For
the molar ratio 1:2 and pH around 4.2, the Zn(3-pte) crystals with improved transparency and purity are abtained.

3. Inalkaline environments [pH 7-10), we obtain large rodilke Zn|0H]{3-ptz) erystals with lengths approaching to the millimeter regime. This s a 4 order of magnitude
improvement over previous reports.
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4. The results ohtained are promising for the develapment of MOF-based nonlinear optical devices, The high transparency and increasing size of the Zn{3ptz)2 crystals I\4 I RO "
obtadned at lower mixing pH show the potertial for further optimization of the reaction azidity. Reahing to single-crystal sizes in the millimeter regime would enable + U{f
phical igation such as Mueller palari 2z well as SHE with phase matching, /




