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Darba pétiti sola-gela sintezétie silicija dioksida (SiO2) stikli ar mérki novertet
sint€zes blakusproduktu ietekmi uz SiO; struktiira iesp&jamo oglekla (C) piemaisijumu
veidoSanos. SiO2 paraugu konsolidacijas process pétits, tos pakapeniski izkarsgjot
200 °C — 1200 °C temperattru diapazona gaisa, skabekli vai tidenradi. P&tijumos tika
izmantotas elektronu mikroskopijas, termogravimetrijas apvienojuma ar Furjé
transformacijas infrasarkano spektroskopiju, Ramana izkliedes, optiskas absorbcijas un
luminiscences metodes. Salidzinajuma ar parasto SiO stiklu, paraugos tika novérota
palielinata 3-loceklu Si-O saiSu gredzenu koncentracija, ka ar1 2 veidu - brivas un ar
tdenraza saiti saistitas - silanolgrupas (Si-O-H). Brivas Si-O-H grupas norada uz mikro
izméra poru klatbatni sola-gela stiklos, uz kuru iek$&jam virsmam tas ir izvietotas.
Silanolgrupu koncentraciju iesp&jams samazinat, karsgjot paraugu 1000 °C — 1200 °C.
Visos paraugos péc karséSanas 400 °C — 1000 °C temperatiiru diapazona ir noveérotas
ultravioletas fotoluminiscences (PL) joslas ar izteiktu svarstibu struktiiru istabas
temperattira. Spektru analize lauj secinat, ka §is joslas saistitas ar starpmezglu piréna
(Ci6H10) un naftalina (CioHg) molekulam, kas veidojusas no silicijorganiska
savienojuma hidrolizes rezultata iegiitajam etanola molekulam, veicot termisko
apstradi 400 °C — 1000 °C temperatiiru diapazona.
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The work investigates sol-gel synthesized silica (SiO2) glasses in order to
evaluate the effect of synthesis by-products on possible creation of carbon (C)
impurities in the SiO; structure. The consolidation process of SiO2 samples was studied
by incrementally heating samples in the temperature range from 200 °C to 1200 °C in
air, oxygen or hydrogen. The electron microscopy, thermogravimetry combined with
Fourier-transform infrared spectroscopy, Raman scattering, optical absorption and
luminescence methods were used. Compared to conventional SiO2 glass, our samples
show large concentration of 3-membered Si-O rings, as well as 2 types - "free" (not H-
bonded) and hydrogen-bonded silanol groups (Si-O-H). Free Si-O-H groups indicate
the presence of micron-sized pores in the sol-gel glasses on whose surfaces they are
located. Heating of the samples at 1000 °C — 1200 °C destroys this type of silanol
groups. Structured ultraviolet photoluminescence bands are present in all samples after
thermal annealing in 400 °C — 1000 °C temperature range. They can be unambiguously
assigned to aromatic hydrocarbon molecules. Spectral analysis shows that these bands
belong to the interstitial pyrene (CisH10) and naphthalene (Ci0Hs) molecules formed
from the ethanol molecules by the hydrolysis of the silicon-organic compound in the
process of the thermal treatment in the temperature range from 400 °C to 1000 °C.
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