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1. INTRODUCTION

In the cer amic industry, clays are characte rized by their p las tic p roperties. Clays
enable forming the desi red sha pes w ith appropriate strength to resist any stress to be
encountered by the p roducts during the p rod uc tion process.

Ce ra mic p roducts are subjected to h igh firing temperatures to achieve th e fina l
prod uc t properties. After the vitrification reacti ons that take pl ace during fir ing, various
phys ical and chemical ch anges are obtai ned . The most fav ourable physical p roperties
gained on fir in g are the firing sh rinkage and w ater absorption properties . Accord ing to
150-10545, the compos itio n of the cera m ic product should be farmed largel y of clay and
feldspar, if the firing shrinkage and w ater abso rp tion rates of the ceramic p roducts are to
be confined w ith in 3 per cent

In th is paper, the in vesti gation of the effects of the raw mate ria l properties on the
vitrifica tion com positio n of cera mic Hoar tiles is sum marize d .
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2. LABORATORY TESTS

2.1. MATERIAL Ai': D ~IETHOD

In thi s paper, two different types of clay and four d ifferent types of feldspar, eac h
having d ifferent p ropert ies, were u tilized . The che mical an alysis and firing specifica tions
of the material used are given in Table-I be low:

CHE:\IICAL ANALYSES FELD. FELD. FELD. POTASH CLAY-I CLAY -II
SBP-8 HBT- I HBT-II FELD.

K.Z 1.60 OA6 0.50 0.35 8. 11 7.5
SiO, 70.86 77.50 69.40 69.50 59."3 60.76

AI,Oj 15.31 12.60 18.35 17.00 24.88 23.75

TiO, 0.25 0.11 0.30 0.04 l.l8 l.l6

r-,o, 1.29 0.23 0.10 0.10 2.85 2.83

~lgO 0.2 1 0.Q7 0.30 0.15 0.73 0.59

CaO 0.70 0.60 OAO 0.20 0 28 0.14

~a::O 3.43 2.67 7.50 2.90 0.41 0.44

K,O 5.9 1 5.51 3.0 11.50 0.21 2.25

FIRING PROPER. Shrinkage (%) 10AO 4.20 2.50 1.00 7,30 6.80
(1180 "C) Water abs . (%) 0.30 14.60 18.00 15.10 2.40 5.50

Na-Feldspar 29.02 24.00 63A6 24.53 3A6 3.73
MI\1ERA L K-Feldspar 34.93 32.00 17.73 67.96 12.40 13.30
A\1ALYS IS (%) Kaolin 8.28 4.00 6.99 - 55.52 52.16

Free Quartz 24.44 38.00 6.08 6.64 23. 10 25.38

Total 96.68 98.00 94.26 9.13 94.48 94.56

Ti.liJJe 1: Chemica/a/lalysis and firing specificatioll5 of the raiL' metcriate IN'd.

Ca re was observed in selecting the raw ma teri als having di fferen t vitrifica tion
p roperti es, w hich were u tilized during the in vestigat ion. Observing the firin g shr inkage
and the wa ter absorption properties listed in the table abo ve, it was found that Clay-I
featured inferior vitrification than Clay-2. Again, different results were obtained for the
feldspars as well . The investiga tion was based on various different compos itions prepared
by clay and feldspar mixtures. They we re then subjected to the firing opera tion under
temperatures of 11 60, 1180, 1200 and 1220 "c. On the othe r hand. the feldspar mat erials
wit h the sa me properties were mixed with clay materials having d ifferen t vitrification
behaviour to form the equiva lent compositions, after which the y were subjected to firing
under th e same temperatures and their firing sh rinkage and the wa ter absorption
properties were measured . Type SBP-8 an d type HBT-l feldspars came from Troas,
Canak ka le, while type HBT-ll feldspar came from the surrou nd ing of Aydin (Tu rkey).
Potassium Feldspar was brought from India.

2.2. TEST RESULTS

In thi s investigation, the various different com positions p repared with the feldspar s
referenced HBT-l, HBT-ll, and Potash Feldspar with less the n 30% Clay-l presen ted
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low er vi trifica tion be ha viour fired under temperatures of 1200 "c. But the vitrifica tion
degree increased at temperatures over 1200 "c. In case of th e clay content higher than 30%,
an y differences in the vi tr ification properties we re diminis hed and more stable resul ts
were ob tained . As a res u lt, th e shrinkage and w ate r absorption beh aviour was
diminished . The feldspa r having different im purity contents, SBP-8 feldspar, had good
vitrifica tion properties u nd er firing temperatu res of 1200 "c. Therefore, care sho uld be
observed to enhance the vitrif ica tion beh aviou r by preparing suitable material
compositions having good vitrification properties.
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Figure 1 and 2 show the results of the firing of ceramic floor tile compositions
formed by two different clays together with SBP-8 and HBT-1 feldspars. The compositi ons
were formed by addition of feldspar mixtures having different properties in proportions
of 50% SBP-8 and 50% HBT-I. The same compositions were included with Clav-I and
Clay-2. The resu lts revealed that the clays had mo re effect on the vitrifica tion propert ies
than the feldspars did. In addition, when more clay was added to the com position, better
shrinkage and wa ter abso rp tion was obta ined . Since Clay-1 featured a h igher vitr ifica tion
propert y than Clay-2, thi s meant that appropriate vitrification results could be obtained
under low firing temperatures. In effect, it w as found that the use of especially 50-60% of
clay yie lded the optimum firin g sh rinkage and water abso rption properties .

3. CONCLUSION

The following conclusions can be drawn from the investigation performed:

- Different vitrification behaviour was observed for the ceramic compositions
formed by the raw materials having d ifferent vitrification proper ties . Therefore,
the selection of the raw ma terial should consider the di ffering behaviour in th is
rega rd .

- The feld spar having different impurity rates, as in the case for SBP-8 feldspa r
above, yields inferior vitrification proper ties under firing temperatures of 1200 "c.
Therefore, care should be observed to enha nce the vit rification behaviour bv
preparing suitable material compositions having good vitrifica tion proper ties. ~

- In addition to their h igh degree of vitrification properties, the plasticity properties
of clays in ceramic compositions at 1200 °C are more dominant than feldspars .

- The use of 50-60% clay is extremely important for achi eving op timum firing
shrinkage and water absorption proper ties.
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