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Growth and characterization of L-lysine hydrochloride doped ammonium

dihydrogen phosphate and potassium dihydrogen phosphate crystals
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Abstract

ADP and KDP crystals, which have nonlinear optical properties, doped with L-lysine hydrochloride (0.1, 1.0
and 5.0% weight) were grown by the slow evaporation method. The thermal properties of the grown doped ADP and
KDP crystals were studied by using thermogravimetric analysis (TGA). Optical properties were also studied by using
UV-vis spectrophotometry. The grown crystals were subjected to powder X-ray diffraction analysis (XRD) and Fourier
transform infrared (FTIR) in order to examine the structures and functional groups, respectively. The mechanical
properties of the grown crystals were studied by using micro-hardness test. The results of this study showed that the
grown of ADP and KDP crystals with proper L-lysine hydrochloride dopant could be used as the nonlinear optical
materials.
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Figure 2 X-ray diffraction of ADP with L-lysine hydrochloride.
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Figure 3 X-ray diffraction of KDP with L-lysine hydrochloride.
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Figure 4 Infrared spectroscopy of ADP with L-lysine hydrochloride.
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Figure 5 Infrared spectroscopy of KDP with L-lysine hydrochloride.
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Figure 6 The relationship of weight and temperature of ADP with L-lysine hydrochloride.
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Figure 7 The relationship of weight and temperature of KDP with L-lysine hydrochloride.
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Figure 8 Spectrophotometer of ADP with L-lysine hydrochloride.
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Figure 9 Spectrophotometer of KDP with L-lysine hydrochloride.
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Table 1 Mechanical properties of ADP and KDP with L-lysine hydrochloride.

sample hardness viker (HV) average  S.D.

1 2 3 4 5 6 7

ADP+L-lysine 0.1%wt (L=1009) 84.1 70.3 71.0 70.2 62.7 69.7 64.6 70.4 10
ADP+L-lysine 1.0%wt (L=1009) 65.9 71.3 71.0 64.1 66.7 45.6 64.6 64.2 9
ADP+L-lysine 5.0%wt (L=100g) 60.1 61.7 58.3 62.7 67.7 58.6 65.0 62.0 3
KDP+L-lysine 0.1%wt (L=100g)  62.3 71.0 80.7 60.7 64.2 66.0 56.0 65.8 8
KDP+L-lysine 1.0%wt (L=100g) 1334 151.8 149.8 143.6 149.7 146.1 147.6 146.0 6
KDP+L-lysine 5.0%wt (L=509) 1472 1076 1325 1478 1494 1553 137.6 139.6 16
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