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JIiTiIO
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Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAUAaTa TEXHIYHUX HayK 3a creljanbHicTio 05.02.01. -
Marepiaso3HaBCTBO. — [HCTUTYT MOHOKpucTasniB HAH Ykpainu, Xapkis, 2017. [luceprauist npucBsid€Ha po3pooLi
crioco6y BUpoIyBaHHs MOHOKpUcTaiis LiH2PO4 3 B'13kux HecTexioMeTPUYHUX PO34YMHIB, @ TAKOK BUBYEHHIO
BJIACTMBOCTE YUCTUX Ta JIeroBaHUX KpucTaniB LDP. BupueHi ¢i3uko-xiMivHi Ta rizpogyuHaMiyHi BIaCTUBOCTI
B'SI3KUX HECTEXiOMeTPUYHUX po3unHiB LiH2PO4 Ta 3anponoHOBaHO CIIOCi6 BUPOILYBAaHHS KPUCTAJIIB 3 TAKUX
po3umHiB. KprcTanu BupoIyBany Ha 3aTPaBKy, OpPieHTOBaHy KpucTtasiorpadivyHoio miomuHoio (110), BUTATYBaHHSM 3
po3unHy Ha ocHOBi 20% H3PO4 MeTonom BUnapoByBaHHs po3unHHMKA Ipu 40°C. MaconepeHoc 3abe3nedyBaBacs
06epTaHHSIM 3aTpaBKOYTpUMYBaua 3i mBUAKicTIo 70-90 06/XB y peBEPCUBHOMY PEKMMI Ta 3HAXOAKEHHSIM (PPOHTY
POCTY KpUCTaJIa y IIPUIIOBEPXHEBIN 30Hi MiABUIIEHOrO NEPECUYE€HHS po34rHy. OTPUMAHO YUCTI Ta JIETOBaHI

CaJIiIMII0BOIO, S-aMiHOCAJILIMIOBOIO KUCJIOTOIO Ta ioHamMu Taslito KpucTtanu LDP, 3 opieHTalli€lo IIIOMUHN POCTY



(110). DocmimskeHOo BILIMB CTEXIOMETPii pO34MHY, a TAKOX JIETYIOYMX NOOABOK Ha radbityc, Mop¢oJorio NOBEPXHi Ta
OINTUYHI BnacTuBoCTi KpucrtamniB LDP. [IpoananizoBaHo ix Me€xaHiyHi BJIACTUBOCTI Ta BUSIBJIEHO 3BOPOTHUN
po3mMipHUil edeKT Npu iHpeHTyBaHHI npupogHux rpaHei (110) u (111) kpucranis LDP, sikuii nos’si3anuil 3
MIOBEPXHEBOIO HAIPYTOI0 PO3TArHEHHs. Bu3HavyeHo, mo: TBepAicTh kpuctasnis LDP cknagae 2337 MIla, mo y 1,5 pasu
Bulne, HiX gy kpuctanis KDP ta ADP; tpimuHocTiliKicTs KpuctaniB LDP cknanae 0,07 MITa?m1/2, mo y 3-4 pasu
HIK4e, Hix a1 Kpucranis KDP. [Tokazano, mo kpuctanu LDP pocTyTh 3a AUCIOKALITHUM MEXaHi3MOM; IIpU
BOYJJOBYBaHHI MOJIEKYJI CAJiLIAIOBOI KUCJIOTH Y MDKIIJIOIMHHUI TPOCTIP KPUCTasa, BOHU PO3TAIIOBYIOThCS HA
TOPLSX CXOAUHOK POCTY, IO BifnoBifaoTs miomuHam (111) ta (011), cymizkaum 3 mnomuHoto (110). ITpu agcop6uii
MoJiekys1 Ha romuHi (011) crioctepiraetses ix 4acTKoBa, a Ha mtomyHi (111) - moBHa guconianis, sika Moxe 6yTH
00yMOBJIEHA Pi3HOIO JIOKJILHOIO IOJIIPHICTIO rpaHeil. [TokasaHo, 110 YacTHHA MOJIEKYJ CaslillnIOBOI KUCJIOTU IIPU
azcop6uii MOXKe yTBOPIOBATH BOJHEBI 3B'13KU 3 Aurinpodocdar-anionamu rpaneii {111}. Kio4osi ciosa:
MOHOKpHCTany, nurinpodocdar niTiio, picT KprcTasis, criocié BUPOIyBaHHSI, JIETOBaHi KPUCTAJM, MEXaHiuHi
BJIACTMBOCTI, (pJryopecLeHLis.

2. Thesis for degree of Candidate of Technical Sciences (Ph.D.) in specialty 05.02.01. - Material Science. - Institute
for Single Crystals of NAS of Ukraine, Kharkiv, 2017. Thesis is devoted to the development of a method for the
growth of LiH2PO4 single crystals from viscous non-stoichiometric solutions, as well as to the study of the
properties of pure and doped LDP crystals. The physico-chemical and hydrodynamic properties of viscous non-
stoichiometric solutions of LiH2PO4 have been studied, and a method for growing oriented crystals from such
solutions has been proposed. The crystals were grown on a seed, oriented to the crystallographic plane (110), by
pulling from the solution based on 20% H3PO4, using solvent evaporation method at 40 °C. The mass transfer was
achieved by rotating the seed holder at a speed of 70-90 rpm in reverse mode and by location of the growth front
of the crystal in the near-surface zone of the excessive saturation of the solution. Pure and doped with salicylic, 5-
aminosalicylic acid, and thallium ions, LDP crystals, with the orientation of the growth plane (110) were obtained.
The influence of the stoichiometry of the solution, as well as the dopant additive on habit, surface morphology and
optical properties of LDP crystals were studied. Its mechanical properties have been analyzed, and the reverse
indentation size effect has been observed on the natural facets (110) and (111) of the LDP crystal. It is shown that
reverse ISE is associated with tensile surface stress. It is determined that: the hardness of LDP crystals, which is
2337 MPa, is 1.5 times higher than reported for KDP and ADP crystals; the fracture toughness of LDP crystals is
0.07 MPa?m1/2, which is 3-4 times lower than for reported KDP crystals due to the greater length of hydrogen
bonds in the lattice of LDP crystals. It is shown that LDP crystals grow by dislocation mechanism. When
embedding in the interspace of the crystal, the salicylic acid molecules are located at the ends of the growth steps
corresponding to the planes (111) and (011) adjacent to the plane (110). During adsorption on the planes (011) and (111),
molecules undergo partial and complete dissociation, correspondingly, which may be due to different local polarity
of the faces. It is shown that some of the salicylic acid molecules can form hydrogen bonds with dihydrogen
phosphate anions of faces {111} during adsorption. Key words: single crystal, lithium dihydrogen phosphate, crystal
growth, crystal growth method, doped crystals, mechanical properties, fluorescence.
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