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Tema guceprauii:
1. ®izuko-ximiuHa B3aemogist MoHokpucTtaiis CdTe Ta TBepzaux po3unHiB ZnxCdl-xTe i CdxHgl-xTe 3 TpaBUIbHUMU

komnosunismu K2Cr207 — MiHepasibHa KUCJIOTA — PO3YMHHUK

2. Physico-chemical interaction of CdTe single crystals and ZnxCd1-xTe and CdxHgl-xTe solid solutions with
K2Cr207 - mineral acid - solvent etching compositions

Pedepar:

1. BcraHoBI€HO 3aKOHOMIpPHOCTI (iznKo-ximMiuHOi B3aemogii MoHOKpucTaniB CdTe Ta TBepaux posuuHiB ZnxCdl-xTe
i CdxHgl-xTe 3 BogHuMu poszunHamu cucrem K2Cr207 - MiHepasibHa KACJIOTA — PO3YUHHUK. BU3HaYeHO BILJINMB
OpPraHiYHOro KOMIIOHEHTA Ta PMPOAY HaMiBIIPOBIAHMKIB Ha MIBUAKICTD i XapaKTep PO3UYMHEHHS, CTaH 0O6PO6JIEHOI
MTOBEPXHi [IUX MOHOKPUCTAJIiB. BUsIB/IEHO, 10 iX B3a€MOJiS 3 MOJIiPYBaJIBHUMU PO3UYMHAMU JIIMITYEThCS CTAIi€I0
nu@ysaii. [3 aHanizy 3anexHOCTel WBUAKOCTI MOJipyBaHHS Bif TeMIlepaTypy MifTBEPAKEHO iCHYBaHHS
KOMIIEHCALiHOro e(eKTy B KiHeTuli XimidyHoro pozunHeHHs CdTe, ZnxCdl-xTe i CdxHgl-xTe y 6poMBULiISI0UAX
posunnax K2Cr207- HBr - po3unHHUK. JJOCIiIKEeHO MpoLec XiMiKO-MEeXaHiYHOro MoJIipyBaHHS ITOBEPXHI

HaMiBIPOBIIHUKIB TpaBUIbHUMU KoMnodulisimu K2Cr207 - HBr - EI' (C4H606) i BcTaHOBJIEHO BILJIMB IPUPOIHU



MoaudikaTopiB B'I3KOCTi HA IIBUAKICTb PO3UYMHEHHS Ta CTaH N0JipoBaHoi NoBepxHi. CTBOPEHO cepilo HOBUX
[IOBIIbHUX IOJIiPyBaJIbHUX TPABHUKIB 3 KOHTPOJIbOBAHOIO MBUIKICTIO PO3YMHEHHS NOCiIKyBaHux marepiais (0,1-
10,3 MKM /XB), 110 [J03BOJISI€ BUKOPUCTOBYBATH iX /IJI1 IOTOHIIEHHS TJIACTHH JI0 33JaHUX PO3MipiB, 3HATTS TOHKUX
mapiB MaTepiany Ta ¢QiHilHOI 06pPOOKY OBEPXHI MOHOKPUCTAJIB i I1iBOK. K/II040Bi cj10Ba: XiMiYHE PO3YMHEHHH,

OpOMBUIITIAIOYI PO3YMHU, IOBEPXHS, TBEPAi PO3UMHY, TPABJIEHHS, 10JipyBaHHS, TPAaBUJIbHI KOMITO3ULI.

2. The regularities of the physical-chemical interaction of the CdTe single crystals and ZnxCd1-xTe and CdxHgl-
xTe solid solutions with aqueous solutions of the K2Cr207 - mineral acid - solvent systems have been established.
For the first time, under the reproducible hydrodynamic conditions, the kinetic regularities of the dissolution
process of a semiconductor single crystal surfaces in a liquid active medium have been determined using a rotating
disc method. According to the results of experiments, using the method of mathematical simulation, 24 diagrams
“solution composition - dissolution rate” of these materials in aqueous solutions of 6 systems (K2Cr207 - HBr -
citric acid, K2Cr207 - HBr - oxalic acid, K2Cr207 - HBr - tartaric acid, K2Cr207 - HBr - acetic acid, K2Cr207 -
HBr - lactic acid, K2Cr207 - HBr - ethylene glycol) were constructed, and concentration limits of solutions were
found that exhibit polishing, selective or non-polishing effect on the surface of the semiconductors under study.
The influence of the organic components and the semiconductors on the rate and nature of the dissolution, as well
as the condition of the treated surface CdTe, Zn0,04Cd0,96Te, Zn0,1Cd0,9Te and Cd0,2Hg0,8Te were established.
It is shown that during the polishing of ZnxCd1-xTe solid solutions using the developed etching compositions, the
dissolution rate increases with increasing of Zn content, the boundaries of the areas of the polishing solutions
widen, and the state of the polished surface improves. It has been found that with increasing mixing rate and
etching temperature, the dissolution rate of single crystals increases. The value of the apparent activation energy
of the dissolution process of these materials was calculated (Ea = 8.6-35.8 kJ /mol). According to the kinetic
studies, the interaction of the semiconductor single crystals with polishing solutions is found to be limited by the
diffusion stage. Constructing the dependence of the polishing rate on temperature helped to establish the
existence of a compensating effect in the kinetics of chemical dissolution of CdTe, ZnxCdl-xTe and CdxHgl-xTe in
the bromine-emerging solutions of the K2Cr207 - HBr - solvent systems. It has been found that it is influenced by
the nature of the solutions used for chemical-dynamic polishing rather than semiconductor material. The process
of chemical-mechanical polishing of the surface of single crystals by etching compositions based on K2Cr207 was
investigated. The effect of the modifier viscosity on the dissolution rate and the condition of the polished surface
was determined. It was found that by introducing to the basic solutions of different amounts of tartaric acid,
ethylene glycol or glycerol, the polishing rate of semiconductors can be adjusted and the etching solutions can be
obtained with a wide range of dissolution rates (0.8-32 pm/min). The morphology and surface composition of the
semiconductors studied after dissolution have been investigated by the methods of atomic force microscopy and
scanning electron microscopy. It is established that the chemical-dynamic and chemical-mechanical polishing
using the developed etching compositions contributes to the formation of a super-smooth (Ra < 10 nm),
stoichiometric surface of single crystals. A series of new slow etching compositions with a controlled dissolution
rate (0.1-10.3 pm/min) have been developed, that allows them to be used to reduce the thickness of the plates to
the specified sizes, to remove thin layers of material and to finish treatment of the single crystals surfaces.
Keywords: chemical dissolution, bromine emerging solutions, surface, solid solutions, etching, polishing, etching
compositions.
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