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INTRODUCTION

In the p roduction of ceramic tiles se veral minerals and ro cks such as K-Na feldspar,
ta lc, m agnesi te, wollaston ite, pegmat ite, dolomite, limestone, etc. are used as flu xes . Talc
is considered an e ffective m ineralizer of th e ceramic bod ies in fast single iiring (at 1080°C
for under 40 min) oi w h ite earthenw are tiles !'! An ad d ition of 5 w t% talc reduces wa te r
absorptio n a nd increase s tile m echani cal strength from 19 to 22.5 MPa . Talc in flu ences th e
vitr ifica tion of single fir ed fl oor tiles, reduces iiring tem pera tu re and increases th eir
m echanical s trength at the same time!" , Floor tiles that co n tain 34% feld spa r and 6% talc,
af ter fir ing at 1135°C have 5.3% shrin kage and 43 M Pa bending strength . In fl oo r tile
production, in order to ach ieve fully sintered masses at 1190-1230' C, to geth er w ith the
pegmatite o r K-N a fe ldspar, ad d itives su ch as magnesite, dolomite, ta lc and wollasto nite
a re used!". The ad di tion of 3 wt% ta lc in stead o f pegmat ite or K-N a feld spar improves th e
sintering of th e m asse s, reduces iiring tempera ture and porosity and increases bend ing
st rength and abrasive resistance . The use of w ollas ton ite in til e production p ro vides
co nstant til e dimensions in fast iir ing (less than 30 m in ), reduc es sh rinkage a nd m oisture
expansion and increases strength!".
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EXPERIMENT AND DISCUSSION

In a floor tile body th at contains (% by we ight): 30 reiractory clay, 5 washe d kaolin,
20 raw kaolin and 45 K-Na ieldspar, the last m aterial is partially or iully replaced by
perlite with an insigniiicant supplement oi limestone and dolomite (Table 1).

Sa mple Com osition {wt°/o\ I

Ye llow Gray Was hed Raw K-Na Perlite Limestone Dolomite I

clav c1av kao lin kaolin feldsoar
PO i 10 20 5 20 45 - - - I

P7 10 20 5 20 35 7 1 2 i
PI5 10 20 5 20 25 15 2 3 I
P35 10 20 5 20 - 35 3 7 I

Table 1. Ceramic bodies for floor tiles.

The reiractory clay is represented by yellow clay and gray clay that are characterize d
by the iollowing properties: water absorption - 3.38% and 1l.20%; drying sh rinkage ­
10.0% and 45 %; iiring shrinkage - 15.0% and 7.4% an d plasti city - 34.4% and 18.0%. The
perlite contains 90-95% volcanic glass and 5-10% K-ield spar and quartz .

The cera mic bo d ies are ground in a porcelain ball mill with an inp utmilling
med ia:wat er ratio oi 1:1.5:1. The grinding process is conducted to 1-2% resi d ue on a 10 000
mesh sieve. The obtain ed slip is dried to p ress ing powder with 6-8% moisture content.
The pressing powder is placed in polyethylen e bags and leit to mature for 24 h .

Ce ra mic samples with th e following dimen sions: 1.2x9.0x0.5 cm and 4.0x4.0x05 cm
are formed under 40 MPa pressure. The prepared sam ples are dried at 1l 0°C - 2 h aite r
which they undergo single iast iiring in the temperature range of 1075-1215°C in each
25°C, with a holding of 15 and 30 min at maximum temperature. The che mical
composition oi the white glaze is (% by we ight): 59.4 SiO" 0.1 Fep" 5.3 CaO, 0.3 MgO, 1.0
ZnO, 9.3 ZrO" 12.8 s.o, 55 Nap and 0.6 Kp. The glaze is applied on the tile through
semid ry p ressing at less than 20 MPa pressu re, after which the samples are rep ressed
under 40 MP a. The ph ysico-mechani cal p roperties oi the single iired cera mic bo dies are
disp layed in table 2.

Sample 115 0°C - 30 min 1150'C - 15 min
a o, MPa I WA, % S, % a o, MPa WA, % S, %

PO 46 .1 I 0.37 8.27 45 .3 0.40 &.17
P7 53 .2 I 0.3 1 7.34 50.0 0.35 7.26
P15 50 .9 I 0.30 7.25 47.8 0.34 7.19
P35 42 .7 I 0.28 7.13 3&.6 0.30 7.05

Table 2 . Bending sfn'Ilgtfl (0 ,) , uxncr absorption (\VA) and 511ril1kage (5) (~f the l/llglazed cemntlc bodies.
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The sintering range of the ceramic m asses ha s been es tablished as well as the
optimal firin g temperature. The ceramic bo d ies are sintered in 1125-1200 'C range and the
optimal firing temperatu re is 1130°C for 13-30 min. Sing le fired ceramic sam ples have a
light brown dense texture, high mechanical strength and low w ate r absorption (tab le 2).
Th e ho ld at maxim um temperatu re has no effect on the physico-mechanical pro per ties of
the samples, so it can be reduc ed to 15 min. The combined add itio n of perlite, limestone
and dolom ite up to 20 w t% to the cera mic body for floor tiles instea d of K-Na feldspar
improve s the vitrification of the ceramic bo d ies an d ena bles reducing fir ing tempera ture,
increasing mechanical streng th an d loweri ng water ab sorption and shrinka ge. The
optim um amount of the add ition (% by weigh t) is 7 perlite, 1 limestone and 2 dolomite.
Whe n K-Na feldspar is fully replace d w ith perlite, lim estone and dolomite, the fired
sa m ples ha ve lower mechan ical strength compared to those mad e from the basic
compositio n, and they show a tendency to deform, assumed in th is paper to be caused by
the fast firing method.

The ceramic samples of the basic com position (PO), single fire d at 11 50c C, have 46.1
MPa bend ing streng th; 0.37% wa ter absorp tion and up to 8.27% line ar sh rinkage. Unde r
the same firi ng cond itions, the sa m p les ob tained from the mass P7 wi th the optimum
ad d ition of pe rlite (7 wt%), limeston e (1 w t%) and dolomite (2 wt%) ha ve 33.2 MPa
bending strength, 0.31% wa ter absorp tion and 7.34% linea r sh rin kage. Th e sa mples have
no deformations. The glazed samples, single fired at 1130°C - 30 min, made from the P7
mass have 54.6 MPa ben d ing strength, 0.22% water absor ption an d 7.34% sh rinkage. The
glaze coatin g sh ows no defects.

The ceramic tiles fired at 1130°C for 13-30 min are bui lt up of relict qu artz gra ins
(0.334 nm) and the new mine ral formations are rep resen ted by mu llite (0.338-0.220-0.341
nrn ) and anorthite (0.321-0.324-0.411 nm), which are included in the glass phase. The
mi crostructure of the samples is porphyroclastic becau se of the p resence of coarse r clastic
particles of quartz, situa ted amongst main m atrix w ith vitrophvric stru ctu re.

CONCLUSION

The prepared feldspar-perlite m asses for floor tiles composed of (';{, by w eight) 30
refrac to ry clay, 25 raw and washed kaoli n, 0-45 K-Na feldspar, 0-35 perli te, 0-3 lim estone
an d 0-7 d olomite ha ve high mechanical st ren gth and low water absorption. Th e combined
addition of 7 w t% pe rlite, 1 wt% lim estone and 2 wt% dolomite instead of K-Na feldspar
increases bending strength, lowers w ater absorp tion and linea r sh rinkage of the ceramic
sam ples fired at th e optim um temperature 1150' C for 15-30 min.
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