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GLAZURI VITROASE CU DESEURI DE FIBRE BAZALTICE
VITREOUS GLAZES WITH BASALTIC FIBER WASTE
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/ Lucrarea prezinta o parte din experimenta“ra

efectuate gi rezultatele obtinute cu deseuri de fibre bazaltice
si in amestec cu degeuri de fibre de sticla tip E procesate,
pentru realizarea unor glazuri.

Valorificarea degeurilor de fibre bazaltice si a
deseurilor de fibre de sticla tip E prin utilizarea in frite si
glazuri, folosind avantajele oferite de compozitia oxidica, de
energia incorporata in sticla si nu in ultimul rand de efectele
ecologice, constituie o solutie eficienta din punct de vedere

thic si economic. j
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1.Introducere

Potentialul tehnic si economic valoros al
deseurilor de fibre bazaltice rezultate in procesul de
fabricatie al vatei minerale, datorat compozitiei
oxidice si a energiei incorporate justifica incercarea
de a le valorifica intr-un mod cat mai eficient
realizadnd produse cu valoare adaugata mare asa
cum sunt glazurile.

Avantajele substantiale ce decurg prin
aducerea in compozitia glazurii a unor componenti
de baza (CaO, MgO, Al,O3 SiO,), care se regasesc
in mod curent in compozitia glazurilor, contribuie la
economisirea de materii prime, energie si la
ecologizarea mediului.

In prezent, informatile din literatura de
specialitate [1-9], se refera la valorificarea dese-
urilor de fibre de sticla tip E la elaborarea fritelor
pentru glazurile borosilicatice, fara PbO.

Experimentarile proprii efectuate in cadrul unor
cercetari anterioare privind valorificarea deseurilor de
fibre de sticla alumino — boro - silicatica tip E, au
condus la concluzia ca este posibila utilizarea
acestora in frite pentru glazuri destinate ceramicii de
menaj. Rezultatele cercetarilor au fost aplicate la
scara industriala [5-10].

Deseurile de fibre bazaltice, ca si cele din
fibre de sticla E, pot constitui o alternativa eficienta
de valorificare in frite si glazuri pentru materiale de
constructii, cum ar fi: cahlele de teracota, obiectele
sanitare, gresia si chiar pentru produsele destinate
faiantei de menaj si decorative.

Din literatura de specialitate [2,3] reiese ca in
domeniul glazurilor pentru unele produse ceramice
(gresie, faianta, tigle) se folosesc in prezent ca ma-
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f Present paper deals with some experimental result}
obtained for fabrication of ceramic glazes from basaltic
fibers waste and mixed with processed E-glass fibers
waste, as well.

The use of basaltic fibers waste and of E-glass fibers
waste in frits and glazes, taking advantage of oxide
composition, energy content of glass and ecological
effects, as well, may represent an efficient and effective
solution from technical and economical point of view.
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1. Introduction

The valuable technical and economical
potential of basaltic fibers waste from fabrication
process of mineral fibers, due to oxide composition
and of energy content of glass can justify an
attempt to use them efficiently in products with high
added value, as in the case of glazes.

The substantial advantages derived from
bringing in glaze composition of some important
oxide components (CaO, MgO, AlLO; SiOy),
normally found in glaze compositions, are raw
materials and energy saving and making the
environment ecological. At present, information
from literature [1-9] refers especially to the usage of
E-glass fibers waste for elaboration of frits for
borosilicate glazes, free of PbO.

Our experiments performed previously on the
usage of E-glass fibers waste have led to the
conclusion that they can be used in frits for tableware
ceramic glazes. The results of our research have
been applied at industrial scale [5-10].

The basaltic fibers waste, as well as those of
E-glass fibers, may represent an alternative
efficient option for their usage in frits and glazes for
ceramic building materials, such as: terra-cotta wall
tiles, sanitary objects, sandstone and even for
products designed for pottery and decoration.

From literature data [2,3] come out that in the
glaze domain for some ceramic products
(sandstone, pottery, roof tiles) there are used as
raw materials some natural minerals, such as
basalt, but not basaltic fibers waste.

The research done [2] for obtaining low
temperature melting frits and glazes in the oxide
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terii prime unele roci naturale, cum ar fi bazaltul, nu
insa si deseuri de fibre bazaltice.

Cercetari intreprinse [2] pentru obtinerea de
frite si glazuri usor fuzibile facand parte din
sistemul polinar SiO,-Al,03-B,03-Ca0 (MgO, BaO)-
Na,O(K0), destinate cahlelor de teracota au aratat
ca se pot obtine frite si glazuri usor fuzibile fara
PbO utilizand ca materie prima fondanta si
cromofora, bazaltul macinat, in proportie de 26-
60%(masa).

Glazurile folosite pentru cahle de teracota,
sunt de obicei glazuri fritate ugor fuzibile, care s-au
impus prin avantajul legat de actiunea puternic
fondanta a PbO care intré in compozitia acestora.

Experienta utilizarii bazaltului mécinat in frite
si glazuri pentru cahle de teracota [2] si alte
produse cu utilizari in constructii, precum si cea a
procesarii deseurilor de fibre de sticla tip E [5-10],
pentru alte tipuri de frite si glazuri, au constituit
repere de plecare pentru valorificarea potentialului
deseurilor de fibre oxidice vitroase in domeniul
fritelor si glazurilor ceramice.

2. Parte experimentala

Obiectivul lucrarilor experimentale efectuate
in cadrul unui proiect de cercetare a fost mai amplu
si anume valorificarea deseurilor de fibre oxidice
vitroase (fibre de sticla tip E si fibre bazaltice) in
compozitii de glazuri [10].

Prezenta lucrare se refera la un studiu de
caz privind proiectarea, elaborarea Si
experimentarea unor glazuri cu noi compozitii de
frite din deseuri de fibre bazaltice aplicate pe un
substrat ceramic de teracota.

2.1. Proiectarea si elaborarea unor compozitii
noi de frite din degeuri de fibre bazaltice
Pe baza unui program de calcul aditiv al
proprietatilor unor compozitii de frite cu deseuri de
fibre bazaltice si in amestec cu deseuri de fibre de
sticla tip E au fost elaborate noua compozitii. S-a
luat Tn considerare utilizarea unui adaos de
deseuri de fibre bazaltice intre 35% si 82 % si de
fiore E intre 44 — 57 %. Au fost utilizate de
asemenea ca materii prime pentru aceste frite :
borax tehnic (22-46%), feldspat sodic (12%).
Compozitiile fritelor au un procent de SiO, cuprins
intre 37,83 - 45,87%; Al,O3 :11,24 -13,29 %, Fe,03:
3,16 — 6,62 % , CaO: 5,86 — 12,30%, MgO : 5,66 —
9,72 %, Na,O : 4,36 — 8,84 %, K;O : 0,44 — 1,17%,
TiO;: 0,53 -1,19, B,O3 : 12,36 — 17,95%.
Coeficientii de dilatare calculati pe baza
compozitiilor oxidice sunt prezentati in tabelul 1.
Din tabelul 1 rezultd ca toate compozitiile
fritelor propuse au valorile coeficientilor de dilatare
calculati sub valoarea coeficientului de dilatare al
fritei martor (76,8107K") si apropiat de cel al

suportului de teracota, 055380 =57 107K

system SiO,-Al,05-B,03-Ca0 (MgO, BaO)-Na,O
(K;0), for terra-cotta wall tiles, has shown that is
possible to obtain easy meltable PbO-free frits and
glazes by using as chromophore and fluxing raw
material the grounded basalt in a proportion of 26-
60% (weight).

The glazes used for terra-cotta wall tiles are
usually frit glazes, with low melting temperature
and having the advantage of strong fluxing effect
of PbO, component of their composition.

The own experience of using ground basalt
in frits and glazes for terra-cotta tiles [2] and other
ceramic products for building purposes, as well as
that of E-glass fibers waste processing [5-10], for
other types of frits and glazes, represented the
starting milestone to take advantage of the
potential of vitreous oxide fibers in the area of
ceramic frits and glazes.

2. Experimental part

The objective of the experimental work
made in the frame of a research project was much
wider, namely to exploit vitreous oxide fibers (E-
glass and basaltic fibers) for glaze compositions
[10].

Present paper deals with a case study
concerning design, elaboration and experimental
application of some glazes with novel frit
compositions from basaltic fibers waste upon
terra-cotta ceramic substrate.

2.1. Design and elaboration of some novel frit
compositions with basaltic fibers waste

Based on a program for additive calculation
of properties for frit compositions with basaltic
fibers waste and mixed with E-glass fibers waste,
nine compositions were designed. It was
considered the use of an admixture between 35%
and 82% for basaltic fibers waste and 44 — 57% for
E-glass fibers. As raw materials for frits there were
also used: technical borax (22 — 46%), soda
feldspar (12%). The compositions of frits have the
following range for the main oxides — SiO,: 37.83 -
45.87%; Al,03:11.24 -13.29 %, Fe,03: 3.16 — 6.62
% , Ca0: 5.86 — 12.30%, MgO : 5.66 — 9.72 %,
Na,O : 4.36 — 8.84 %, K;O : 0.44 — 1.17%, TiO, :
0.53-1.19, B,O3 : 12.36 — 17.95%.

The thermal expansion coefficients
calculated on the base of oxide compositions are
given in Table 1.

From Table 1 one can see that all proposed
frit compositions have the calculated values of
thermal expansion coefficients under the
corresponding value of the reference frit (76.89 -
107 K'1) and close to that of terra — cotta substrate,

al’=57.10" K"
For all nine frit compositions preliminary
tests have been performed to estimate their beha-
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Tabelul 1

Coeficienti de dilatare calculati pe baza compozitiilor oxidice
Thermal expansion coefficients calculated based on oxide composition

Proba Coeficient dilatare, a-10” calculat

Sample Calculated thermal expansion x 10”
Base frit 76.89
1 —44.25E 44.25B 11.5Bx 60.68
1’ — 60B 30Bx 10F 68.68
2 — 47E 35B 18Bx 64.2
2’ — 80B 20Bx 71.67
3 -48.5E 48.5B 3C 67.51
3’ —38E 50.5B 11.5Bx 61.11
6 —70B 18Bx 12F 67.74
8 — 75B 25Bx 71.61
10 - 57.5B 31Bx 11.5F 72.2

Pentru cele noua compozitii de frite au fost
efectuate incercari preliminare pentru evaluarea
comportarii la temperaturi ridicate: temperatura de
inmuiere, de topire, aderenta fatd de suportul
impus, proprietati absolut necesare in tehnologia
de glazurare, pe baza carora au fost selectate
compozitiile in vederea realizarii topiturilor.

In acest scop s-a considerat utild studierea
capacitati de umectare, exprimata prin variatia
unghiului de umectare, 6, cu temperatura pe probe
din amestecul de materii prime (inca netopit). Au
fost efectuate méasuratori ale unghiului 6, din 10 in
10°C, urmarindu-se evolutia formei probelor functie
de temperatura si considerandu-se ca puncte de
inmuiere temperaturile la care se rotunjesc
marginile probelor.

Datele obtinute au fost utilizate la intocmirea
graficelor de variatie a unghiului de umectare cu
temperatura si sunt prezentate in figurile 1 si 2. In
aceste figuri semnificatile sunt urmatoarele: B —
bazalt, E — sticla tip E, Bx — borax, F — feldspat, C —
caolin.

vior at high temperature: softening temperature,
melting temperature, adherence to a given
substrate; these properties are absolutely
necessary in glazing technology and the
compositions chosen were supported by those
properties.

In this respect the study of wetting ability
was considered, based on variation of wetting
angle, 0, with temperature and performed on
samples of nonmelted raw materials. The
measurement of wetting angle was done at every
10°C step of increasing temperature and watching
the sample shape evolution against temperature,
considering as softening temperature that at which
sample edges are rounded.

The results of variation of wetting angle with
with temperature are given in Figures 1 and 2.

The following notations are used: B — basalt;
E — E glass, Bx — borax; F-feldspar, C — kaoline.

50.5B 38 E 11.5 Bx NN 083
60 B30 Bx 10 F NG 763

Composition (mass %)

80 B 20 Bx NN 052
Base frit [N 505
57.5B31Bx 11.5F I 309
75B 25 Bx I 560
70B 18 Bx 12 F I, © 10
47 E35B 18 Bx I 536
4425 E 44.25B 11.5 Bx I 045

48.5B485E3C I 1167

TICI

Fig. 1 - Valoarea temperaturii pentru compozitiile studiate la unghi de umectare 90 grade / Characteristic temperature for a wetting angle
of 90° for the studied compositions.
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Composition (mass %)

50.5B 38 E 11.5 Bx I, 050
60 B 30 Bx 10 F [, 000
80 B 20 Bx I 1 008
Base frit I, 740
57.5B 31 Bx 11.5 F I 573
75 B 25 Bx I, 050
70B 18 Bx 12 F I, 030
47 E 35 B 18 Bx I, O 15
44.25 E 44.25 B 11.5 Bx I 1092
48.5B 48,5 E 3 C I 1250

~

\

T[C]

%

Fig. 2 - Valoarea temperaturii pentru compozitiile studiate la unghi de umectare 30 grade/ Characteristic temperature for a wetting angle
of 30° for the studied compositions.

Din figurile 1- 2 rezulta ca :

-probele cu deseuri de fibre de sticla E au
temperaturi de inmuiere mai ridicate fata de cele cu
fibre bazaltice si intervale mai mari de variatie cu
temperatura;

-unghiul de wumectare al probelor cu
deseuri de fibre bazaltice variaza pe intervale mai
mici de temperatura fata de cele cu fibre E;

-adaosul  boraxului si respectiv al
feldspatului conduce la micsorarea unghiului 6,
deci la cresterea capacitati de umectare la
temperaturi mai apropiate de cele impuse de
procesul de fabricatie al cahlelor.

Figures 1 and 2 allow one to conclude that:

- the samples with E-glass fibers waste
have higher softening temperatures as compared
to that with basaltic fibers and larger temperature
variation range;

- the wetting angle of samples with basaltic
fibers waste varies on narrower temperature range
in comparison with those containing E-glass fibers;

- the addition of borax and feldspar,
respectively, leads to the decrease of 6 angle, and
thus to the increase of wetting ability at
temperatures closer to that confined by the
fabrication process of terra — cotta tiles.

-

Composition (mass %)

-

50.5 B 38 E 11.5 Bx I, G 1.1 1
60B30Bx 10 F [ 7 1.67
80 B 20 Bx I .60
Base frit I /659
57.5B 31Bx 11.5 F I 72.22
75 B 25 Bx I 7161
70 B 18 Bx 12 F I, G7.74
47 E 35 B 18 Bx I G/ .2
44.25 E 44.25 B 11.5 Bx I G0.68
48.5B 48.5E 3 C I 53 .07

~

o *10” [K™]
/

Fig. 3 - Valoarea coeficientului de dilatare calculat in functie de compozitie / The calculated thermal expansion coefficient as function of
composition.

Din figura 3 rezulta ca toate compozitiile
propuse au valorile coeficientilor de dilatare
calculati sub valoarea coeficientului de dilatare al
fritei martor si mult mai apropiat de cel al
suportului de teracota. Acest fapt ne sugereaza ca
este posibil ca acordul masa — glazura sa se
realizeze corespunzator .

Au fost alese doua (compozitile 8 si 1°) ale
caror caracteristici termice se apropie de cele ale

From Figure 3 one can observe that all
proposed compositions have the calculated
thermal expansion coefficients under the value of
the reference frit and much more closer to that of
terra — cotta substrate. This fact suggests that
glass - ceramic substrate mismatch is satisfactory
accomplished.

There were considered (chosen) two
compositions (samples 8 and 1’) whose thermal
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fritei martor si  s-au realizat topituri cu scopul
obtinerii de frite pentru glazuri.

Pentru realizarea topiturilor s-au folosit
deseuri procesate de fibre bazaltice si in amestec
cu deseuri de fibre E.

Topiturile au fost realizate in creuzete de
alumina, intr-un cuptor electric cu rezistente de
superkantal, la temperatura de 1100°C, cu palier
de 3 ore.

Au rezultat topituri omogene, transparente
care au fost turnate sub forma de baghete,
necesare determinarii curbelor de dilatare termica
si prin racirea brusca in apa a fost obtinuta frita
necesara realizarii glazurilor.

2.2 Experimentari pentru realizarea glazurilor

Cu frita rezultata si maruntita la o granulatie
mai mica de 0,32 mm au fost efectuate incercari
de aplicare a unor compozitii de glazuri.

Probele obtinute prin imersarea suportului de
teracota crud in barbotina realizatd cu 3 % caolin,
au fost uscate la temperatura ambianta in laborator
circa 15 ore si apoi arse dupa curba de tratament
termic a procesului de fabricatie, cu palier de 45
minute la 950 °C.

S-a constatat ca:

- glazurile cu compozitile studiate adera
foarte bine la suport;

- probele nu prezinta microfisuri vizibile cu
ochiul liber;

- probele prezinta un aspect semimat

Trebuie subliniat ca o crestere a temperaturii
peste 1000 °C conduce la deteriorarea aspectului
suportului de teracota impus, ceea ce conduce la
ideea ca este posibila modificarea compozitiei
mineralogice a corpului ceramic.

Pe probele rezultate in laborator s-au efectuat
studii la microscopul electronic cu baleiaj la
interfata glazura-suport pentru evidentierea rolului
interfetei Tn realizarea acordului masa - glazura.
Trebuie subliniat ca aplicarea glazurilor pe suport
s-a facut manual, de aceea in stratul vitros de
glazura apar urme de incluziuni gazoase.

Studiile au fost efectuate pe probe in sectiune
transversala la un microscop electronic cu baleiaj
tip HITACHI S 2600 N.

Se observa ca substratul este o ceramica
tipica, cu unele cristale de cuart si minerale
argiloase in curs de transformare in mulit, iar faza
vitroasa este densa, continua, fara prezenta
cristalelor si adera foarte bine la suport.

Se evidentiaza o interfatd bine conturata
care face o legatura puternicd intre substratul
ceramic cristalin si glazura vitroasa, care asigura
un acord masa-glazura corespunzator (figura 4),
spre deosebire de proba martor, la care acordul
este deficitar (figura 5).

characteristics are much close to that of reference
frit, then melted in order to obtain frits for glazes.

To obtain the melts there were used
processed basalt fibers and mixed with E-glass
fibers waste. The melts were prepared in alumina
crucibles, in an electrical furnace with superkanthal
heating elements, at 1100°C for three hours
soaking time.

The obtained melts were homogeneous,
transparent and were shaped as rods necessary
for determination of thermal expansion curves. The
frit necessary for glaze elaboration was prepared
by rapid cooling in water of the melt.

2.2. Experimental data for glaze elaboration

The resulting frit, ground to a fineness lower
than 0.32 mm, was used for application of some
glaze compositions.

The samples were prepared by immersion
of green terra-cotta substrate in a slurry containing
3% kaolin, dried at room temperature for 15 hours
and then fired according to firing curve of the heat
treatment of the industrial fabrication process and
maintained at 950°C for a period of time of 45
minutes. It has been found that:

- the glazes exhibit very good adherence to
ceramic substrate;

- the sample do not show visible open-eye
mirocracks;

- the samples present a half — mat aspect.

It must be emphasized that increasing
temperature over 1000°C leads to the damage of
the required aspect of terra-cotta substrate.

In this respect, it would be possible to
change the mineralogical composition of the
ceramic body.

The samples obtained at laboratory level
were studied by scanning electron microscopy,
HITACHI S2600 N. The main search was focused
on glaze — substrate interface to emphasize the
role of interface in achieving a good glaze-ceramic
substrate mismatch. Is to outline that application of
glazes on substrate was done manually and thus
gaseous inclusions occur in the vitreous glaze
layer.

It can be seen that the substrate is a typical
ceramic material, with some quartz crystals and
clay minerals during their transformation to mullite
and vitreous phase is dense, continuous, free of
crystalline phases and presenting a very good
adherence to the substrate.

It is emphasized a very clear outlined
interface that makes a strong bonding between
crystalline ceramic substrate and vitreous glaze,
achieving an appropriate ceramic substrate —
glaze mismatch (Figure 4) in comparison with the
reference sample where the same mismatch is
imperfect (Figure 5).
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Fig. 5 - Micrografie SEM pentru proba martor / SEM micrograph
of the reference sample.

3.Rezultate si discutii

Pentru interpretarea rezultatelor de mai
sus s-a considerat utila prezentarea sintetica a
corelatiilor dintre continutul de fibre bazaltice si
proprietatile de dilatare termica ale fritelor obtinute.

Modelarea matematica — bazata pe datele
experimentale — a dependentelor complexe
existente a condus la deducerea ecuatiilor unor
suprafete de raspuns, care ilustreaza diversele
domenii compozitionale cu proprietati optime
(coeficient de dilatare mic si capacitate de
umectare mare la temperaturi scazute), asa cum
sunt prezentate in figura 6. Capacitatea de
umectare este evaluata prin temperatura la care
valoarea unghiului 6 este egala cu 90 grade.

Figura 6 permite vizualizarea domeniilor
pentru evaluarea calitativa si cantitativa a
parametrilor compozitionali necesari obtinerii unor
proprietati cu valori impuse (coeficient de dilatare
termica liniara, capacitate de umectare, tensiune
superficiala).

Se evidentiaza urmatoarele concluzii:

- toate probele studiate au capacitati de
umectare satisfacatoare fatd de suportul de
teracota ;

- probele cu deseuri de fibre de sticla E au
temperaturi de inmuiere mai ridicate fata de cele cu
fibre bazaltice si intervale mai mari de variatie cu
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Dependenta coeficientului de dilatare liniara cu % de sticla B si T{gag)
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Dependenta coeficientului de dilatare liniara cu % de sticla B si T(2ag)
Eqn 192 z=a+hix+eix+dindrelr+iv2
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Fig. 6 - Dependenta coeficientului de dilatare termica de
continutul de fibre bazaltice (% sticla B) si
temperatura la care unghiul de umectare este 90 grd,

T (Be) / Dependence of thermal expansion

coefficient on basalt fibers content (% B-glass) and
temperature at which wetting angle is 90 degree, T

(660).

3. Results and discussions

For a correct interpretation of the above
results, it was considered of being useful a
comprehensive presentation of the correlations
between the content of basaltic fibers and thermal
expansion behavior of obtained frits.

Mathematical modeling - based on
experimental data — of the complex dependences
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temperatura;

- unghiul de umectare al probelor cu deseuri
de fibre bazaltice variaza pe intervale mai mici de
temperatura fata de cele cu fibre E, deoarece topitura
bazaltica face parte din categoria sticlelor ,scurte”
(intervalul de temperatura in_care viscozitatea sticlei
se modifica de la 10* la 10"® dPa's — domeniul de
prelucrare - este mic);

- adaosul boraxului conduce la micsorarea
unghiului 0, deci la cresterea capacitatii de umectare
la temperaturi mai apropiate de cele impuse de
procesul de fabricatie al cahlelor.

4. Concluzii

Rezultatele experimentarilor efectuate 1in
laborator pot conduce la concluzia ca frita din deseuri
de fibre bazaltice procesate (sau in amestec cu
deseuri de fibre de sticla tip E) poate constitui, in
anumite conditii, o alternativa eficientad de valorificare
in frite si glazuri.

Avantajele utilizarii sunt:

- aducerea in retetele de glazura a unor
componenti de baza (SiO,, CaO, Al,O3, B,O5);

- economisirea de materii prime, energie si
ecologizarea mediului.

Este dificil de apreciat totusi ca fritele studiate
(fara PbO) pot indeplini conditile impuse tehnologic
de realizare a cahlelor de teracotd (de exemplu,
temperatura de ardere de 950 0C) fara a se interveni
si asupra caracteristicilor suportului ceramic.

Rezultatele obtinute se pot constitui ca o baza
de date necesara experimentarilor pe linia de
fabricatie a cahlelor de teracota.

Autorii multumesc Ministerului Educatiei si Cercetarii
pentru suportul financiar la proiectul CEEX 19/2005.
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that occur has lead to the derivation of equations
for responding surfaces and that show various
compositional domains with optimum properties
(low thermal expansion, and high wetting ability at
lower temperatures) as presented in Figure 6.
Wetting ability is estimated through the
temperature at which value of 6 is 90 degree.

Figure 6 allows the visualization of domains
for qualitative and quantitative estimation of
compositional parameters necessary to obtain
some properties with given values (thermal
expansion coefficient, wetting ability, surface
tension).

The following conclusions can be drawn:

- all studied samples have satisfactory
wetting ability related to the terra — cotta substrate;

- the specimens with E-glass fibers waste
have higher softening temperatures in comparison
with those with basaltic fibers and larger range for
temperature variation;

- the wetting angle of specimens with
basalt fibers waste varies on narrower temperature
range as compared with the E-glass fibers ones,
because basaltic melt belongs to the so called
“short” glasses (the temperature range for which
viscosity varies from 10° to 10"°® dPa's -
processing domain - is small);

- the addition of borax leads to a decrease
of 6 angle, so to an increase of wetting ability at
temperatures closer to those used on industrial
scale for terra — cotta wall tiles fabrication.

4. Conclusions

The experimental results of laboratory tests
have led to the conclusion that the frit from
processed basaltic fibers waste (or mixed with E-
glass fibers waste) can be an alternative, effective
and efficient solution of usage for frit and glaze
fabrication, in certain conditions.

The following advantages of usage may
emerge:

- bringing in glaze formulas of some main
oxide compounds (SiO,, CaO, Al,O3, B,03);

- saving of raw materials and energy;

- ecological protection of environment.

It is hard to assess if the studied frits (PbO-
free) can accomplish the conditions requested by
fabrication technology of terra-cotta wall tiles (e.g.
the firing temperature of 950°C) without changing
the features of the ceramic substrate.

The results can be used as input data
necessary for experimental on fabrication line of

terra-cotta tiles.
The financial support in the frame of Project CEEX
19/2005 from Ministry of Education and Research is

acknowledged.
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