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2. Lead-free silicate enamels in art and jewelry

Pedepar:

1. Inceprariis Ha 30O6YTTSI HAYKOBOTO CTYIEHS KaHIWATa TEXHIYHMX HayK 3a creujanbpHicTio 05.17.11 - TexHooris
TYTOIJIABKUX HEMETAJIIYHUX MarepiaiB. - Jlep>kaBHU BUIMY HABYAJIBHUY 3aKja], "YKpaiHCbKUH AepP>KaBHUN
XiMiKO-TeXHOJIOTIYHU yHiBepcutet", [IHinpo, 2017 p. [IpencraBieHo pe3yibTaTh €KCIIEPUMEHTAJIBHUX Ta
TEOPETUYHUX JOCIiIKEHD AJ151 PO3POOKU 6€3CBUHLIEBOTO MAaTPUYHOIO CKJIA I OTPMMAaHHS Ha Oro OCHOBI
IOBEJIIpPHUX €MaJiell MUPOKOi KOJIiPHOI FraMU 3 Pi3HUM CTYII€HEM IIPO30POCTi, SIKi MOKHA BUTIAJIIOBATU B OGHOMY
inTepsasi Temneparyp. JJocaimkeHo obsmacTs cuctemu Na20-BaO-B203-Si02, mo o6MeskeHa BMiCTOM
KOMIIOHEHTIB (M0J1.%) Na20 10-70; BaO 5-10; B203 1-60; SiO2 24-83, sKa € NepCHeKTUBHOIO /17151 OTPUMAaHHS
0e3CBUHIIEBUX eMasiell a1 Mimi. JJocaimkeno smauB okcumiB Li20, K20, Al203, TiO2, ZnO Ha B1acTUBOCTI 6a30BOr0
ckiia. BcranosineHo, mo npu BigcyTHOCTI Li2O Ta cniBBigHOmeHHi Na20:K20 = 1:2, a Al203:Ti02:Zn0O = 1:6:6



BOZOCTIMKiCTb 6a30Boro ckia niaumyetscs B 10 pasis. BussineHo, mo BBegenHs SnO2, Sb205, Na2SiF6, ZrO2 B
MaTpUYHY IIPO30PYy €MaJlb IJ1sl OTPMMaHHS HEIIPO30PUX OiKX Ta CBiT03206apBI€HUX ITIOKPUTTIB HE BUKJIMKAE i
raymiHHs. Komnonentu TiO2 B kinbkocTi fo 15 mac.% noHag, 100 mac.% ocHoBHOro ckia, MoO3 - no 3,0 mac.%
BUKJIMKAIOTh 1OT0 JOCTATHHO BUCOKY 3arjyleHiCTb. BCTaHOBI/IEHO, IO IIyHIiHHS 6€3CBUHIEBOrO CKJIa 3a
norniomoroo MoO3 BinoyBaeThCs 3a MexaHi3MOM qudpaxiiii, a emasnesi IOKPUTTS HAa OCHOBI MOJTi6AEHBMICHOTO CKJIa
MaloTh 6innii KoJiip i3 rosy6yBaTUM BinTiHKOM Ta edpekToM onasecueHii. Ha ocHOBiI po3po61eHOro MaTpuyHOro
0€3CBUHIIEBOTO CKJla OTPMMAHO iH[IMBilyalbHy KOJIpHY NaJiTPy emae, gKa BKIlovae: 6iji, 3es1eHi, ripunyHi,
(pionieToBi, CHHi, KODUYHEBI, TPaB'sIHi, Y€PBOHI, )KOBTi, [IOMapaHy4eBi, Cipi €MaseBi CKIOIOKPUTTSI BUCOKO]I SKOCTi Ta
6srickoM 57-99% 111 BUPOOGIB i3 Mifi.

2. The thesis for the scientific degree of candidate of technical sciences on specialty 05.17.11 - Technology of
Refractory Non-metallic Materials, - State Higher Educational Institution "Ukrainian State University of Chemical
Technology", Dnipro, 2017. The paper has presented the results of experimental and theoretical studies on the
development of lead-free matrix glass and receiving jewelry enamels of wide range colors with varying degrees of
transparency on its base, which can be baked in the same temperature range. We have investigated the area of the
system Na20O-BaO-B203-Si02, limited by the content of the components (mol%.) Na20 10-70; BaO 5-10; B203 1-
60; SiO2 24-83, which is promising to produce lead-free enamels for gold, silver and copper. The influence of
oxides Li20, K20, Al203, TiO2, ZnO on the properties of the base glass has been investigated. Li2O absence and
the ratio Na20: K20 = 1: 2, and AlI203: TiO2: ZnO = 1: 6: 6 have been found to increase water resistance of the base
glass by 10 times. It has been found that the addition of SnO2, Sb205, Na2SiF6, ZrO2 into matrix transparent
enamel to produce opaque white and light colored coatings does not cause opacification. The components of TiO2
in the amount up to 15 wt% excess of 100 wt% of the base glass and MoO3 - up to 3.0 wt% cause its high enough
opacification. It has been established that opacification of lead-free glass using MoO3 occurs by the mechanism of
diffraction. The enamel coating on the basis of molybdenum-containing glass is white with a bluish tint and
opalescence effect. Using the developed lead-free matrix glass we have obtained the individual palette of enamels
including white, green, mustard, purple, blue, brown, grassy, red, yellow, orange and gray enamel glass coatings of
high quality with 57-99% gloss for products from gold, silver and copper.
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