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Oxide Al2O3 Cr2O3 CuO Fe2O3 MgO PbO P2O3 SiO2 SnO ZnO NiO 

%  22,89 7,41 10,81 14,74 8,59 6,34 0,19 5,44 0,58 12,64 10,37 
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Fig. 1. Differential thermal analysis of the Urbis waste.
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Oxide SiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O TiO2 pB(%) 
%  47,93 15,43 8,45 10,49 10,67 3,24 1,32 2,47 59,55 
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Components Sample 1 Sample 2 Sample 3 Sample 4 
Basalt, g 65 85 75 63 
Urbis waste, g 35 10 20 30 
Na2CO3, g - 5 5 7 
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Oxide Sample 1 Sample 2 Sample 3 Sample 4 
SiO2 43,5 42,7 37,52 33,15 
Al2O3 15,97 16 16,01 16,61 
Fe2O3 9,29 8,94 9,45 10,09 
CaO 9,41 9,17 7,93 6,86 
MgO 10,57 10,32 10,07 9,96 
Na2O 2,93 4,61 6,06 5,73 
K2O 1,19 1,14 1,01 0,87 
TiO2 2,23 2,18 1,89 1,63 
Cr2O3 0,84 0,87 1,73 2,57 
CuO 0,98 0,99 2 3,04 
NiO 1,04 1,05 2,13 3,19 
PbO 0,08 0,08 1,30 1,95 
P2O5 0,63 0,64 0,2 0,3 
SnO 0,07 0,06 2,6 3,89 
ZnO 1,27 1,25 0,12 0,16 
TOTAL: 100 100 100 100 
pB (%) 64,11 64,57 65,98 66,82 
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Oxide White domestic glass, 
%

Blue domestic glass, 
%

SiO2 73,37 60,96 
B2O3 0,26 2,83 
Al2O3 0,29 0,23 
Na2O 13,95 13,20 
K2O 3,04 4,41 
CaO 8,36 3,84 
MgO 0,7 0,1 
PbO - 14,41 
Fe2O3 0,03 0,02 
Cu - - 
Sn - - 
pB (%) 59,3 61,3 
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Characteristics Measurement 
unit 

Basalt  
sample 

Sample 2 
(10%) 

Sample 3 
(20%) 

Sample 4 
(30%) 

Preparation 
temperature 

0C 1400 1450 1450 1450 

Vitreous tranzition 
temperature, Tg

0C 690 625 657 615 

Annealing 
temperature 

0C - 600 650 600 

Density, d g cm-3 2,8900 2,8005 2,8792 2,8974 
Thermal dilatation  
coefficie�����

K-1 47.10-7 98,95.10-7 96,54.10-7 105,42.10-7
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Characteristics Measurement 
Unit 

White domestic glass Blue domestic glass 

Preparation  
temperature 

0C 1450 1450 

Vitreous transition 
temperature, Tg 

0C 619 620 

Annealing 
temperature 

0C 600 610 

Density, d g cm-3 2,8076 2,8441 
Thermal dilatation 
coeffici������

K-1 101.10-7 99,41 
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Fig. 4. The conductance variation with time.

Fig. 2. The density variation with the waste content.
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Fig.  3. The dilatation coefficient variation with the waste content.
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