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ABSTRACT

Growth runs of KTP single crystals were carried out by the hydrothermal method. KTP powders
used for the crystal growth were prepared as a single phase by the solid state reaction of a
stoichiometric mixture of KH,PO, and TiO. at 800°C and subsequently by the hydrothermal treatment
at 250C in 4m KF solution. The most effective solvents for the crystal growth of KTP were KF and K
:HPO, solutions. Solubilities of KTP in these solutions were positive over the range 350~4507C. Seed
crystals of good quality could be obtained by the horizontal temperature gradient method at
temperatures over the range 380~4307C in these solutions. The hydrothermal conditions for the high

growth rates of seed crystals are as follows: growth method; vertical temperature gradient method,
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solvent; 4m KF or K,HPO, solution, temperature region; 400~450°C, pressure region; 1000~ 1500kg

/cm?, where solubility of KTP was large enough to proceed the growth. Under such conditions, seed

crystals of KTP are grown at a rate of approximately 0.06 ~0.08mmn/day in the direction of the c-axis.
Morphologies of grown crystals tended to be bounded by (100), (011) and (201) faces.
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Fig. 1. Schematic diagram of apparatus used for

hydrothermal growth of KTP single

crystals.
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Fig. 2. Flow chart for preparation of KTP pow-

ders as a single phase.
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Fig. 3. XRD profiles of KTP crystals treated hy-
drothermally at 350°C for 5 days in 4m
KF and 4m K,HPO, solutions.
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Fig. 4. Weight percent solubility of KTP as a fu-

nction of temperature in 4m KF solution.
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Fig. 5. Log solubility (Log S) of KTP as a funct-
ion of 1/T in 4m KF solution.
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Fig. 6. Photograph of KTP single crystals synth-

esized hydrothermally by the horizontal
temperature gradient method at 425C
for 28 days in 4m K;HPO;, solution.

Table 1. Conditions for hydrothermal growth of
KTP single crystals

growth method vertical temperature

gradient method

temperature region 400~4507TC

temperature difference |30 { AT ( 65C

pressure region 1000~ 1500kg /cm?

solvent 4m KF or K,HPO,
solution

duration 30~50days
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Fig.7. Photograph of KTP single crystal grown
with seed crystal by the vertical tempera-
ture gradient method at 446°C for 45

days in 4m KF solution.
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