Ar plazmas elektrolitisko oksidaciju iegiitu, ar hromu legétu aluminija oksida kartinu
luminiscence
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Ar Plazmas Elektrolitisko Oksidaciju (PEO) ir iesp&ams iegtt biezu (desmitiem mikronu),
mehaniski un kimiski izturigu oksida parklaju uz aluminija un citu metalu sakaus&jumu
virsmam. Luminiscento PEO parklajumu izpéte ir salidzino$i jauna apakSnozare jau labi
izpétitai parklajumu sagatavosanas metodei. Ped&jos gados veiktajos pétijumos ir izpétitas
jaunas pieejas luminiscento parklajumu izstradei dazadiem pielietojumiem, piem&ram ar
oglekli dopéti PEO aluminija oksida parklajumi, kas sp&j detektét joniz&joso starojumu. Sis
pétijums piedava uzlabotu pieeju joniz&josa starojuma detektoru izveidei, izmantojot ar hromu
dopétu aluminija oksida parklajumu, kas tika ieglits izmantojot citronskabi ka reducentu
elektrolita. Trisveértigajiem hroma joniem parklajuma kristaliskaja rezgl aizstajot aluminiju,
luminiscences spektra tiek novéroti raksturigi un izteikti maksimumi. P&tijuma tick novertéta
dazadu Iidzstravas spriegumu, procesa laiku un elektrolita pievienotas citronskabes
koncentraciju ietekme uz parauga optiskam ipasSibam. Citronskabes izmantosana elektrolita
nodrosina arT apstaklus, kas nepiecieSami k&rajcentru veidoSanai materiala aizliegtaja zona,
tadgjadi paverot iespeju parklajumam kalpot ka jonizgjosa starojuma detektoram, mérot ta
termoluminiscenci. Izmantotais process ir daudz uzticamaks, atkartojams un videi draudzigaks
neka ieprieksgjais petijums, jo hroma atomi tiek ienesti parklajuma no pasa Al6082 aluminija
sakausgjuma, nevis pievienoti elektrolita.
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Using Plasma Electrolytic Oxidation (PEO), thick (tens of microns), mechanically
resilient and chemically stable oxide coating on aluminum and other valve metal alloys are
easily obtainable. The study of luminescent PEO coatings is a relatively new subfield of the
already well-established coating preparation methods. In studies made in recent years, new
approaches to luminescence-based coating developing have been introduced, one of which is
carbon-doped PEO alumina coating, capable of ionizing radiation detection. This study presents
the improved approach in the form of chromium-doped alumina coating, developed using citric
acid as an additive in the electrolyte. As trivalent chromium ions replace aluminum in the
crystalline lattice of the coating, characteristic sharp lines can be observed in the luminescence
spectrum. Study examines the effectiveness of different DC voltages, process times and citric
acid concentrations in electrolyte. Furthermore, the conditions required for the formation of an
energy trap in the bandgap of the material are also provided by the use of citric acid in the
electrolyte, thus opening up the possibility for the coating to serve as an ionizing radiation
detector by measuring its thermoluminescence. The examined process is much more reliable,
repeatable and environmentally friendly than previous approaches, because chromium atoms,
instead of being added in the electrolyte, are incorporated in the coating from the Al6082
aluminum alloy itself.
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