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Th e work presents the effect of processin g cond itions - granu late size distribution,
pressin g cond itions and firing temperat ure on the closed porosity of porcelain tile, as well
as a description of how the pores are distributed throughout the p ieces. The inte res t in
study ing porosity is mainl y related to porcelain tile s tain resistan ce!'!

A s ing le acc u m u la ted industria l bod y was used for th e study. Th e d ata
co rrespond ing to the grou ps of sam p les used are presen ted in Table I. For the study of
each process cond ition, the other two cond itions were ke pt cons tant as far as possibl e.
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Study Sample Gran ule size Density Temperature
1<1> urn) (g/cm3

) (OC)
STD Oriu inal 1.88 1212
F <I> <212 1.88 1212

Granule size M 212<<1><420 1.88 1212
T <I> >420 1.88 1212
STD-F* <I> >212 1.90 1212
STD-F* <I> >212 1.70 1212

Density STD-F * <I> >212 1.80 1212
STD-F* <I> >212 1.90 1212
STD original 1.88 1150
STD oriqinal 1.88 1175
STD oriqinal 1.88 1190

Temperature STD orioinal 1.88 1200
STD orioina l 1.88 1212
STD orioina l 1.88 1225

. . -• STD composition free of tme tractions

TI1MI' /: Chum ctcnsiics t~r flIt' grollP~ of te::>t ~l1 lJ1p I6.

Closed po rosit y was evalua ted based on im ages of abraded and poli shed tile
surfaces (5-7 mrn), taken w ith an optica l mi cro scope, by image ana lys isl", Results were
ob ta ined re la ting to the total a rea of the pore im ages (pore vo lume) and also to pore s ize
di st rib u tion.

The da ta are sum med up graph ica lly in Figures 1 to 4; the va lue in bracket s in the
box co rresponds to pore im age area - a larger va lue than the va lue found fo r pore vol u me
with a hel ium pycn ometer, as a result of the diffe rence ex isting bet ween th e product
prope r surface an d side su rface (see Figure I).

Th e main conclusions of the wo rk are: a) pores are d istribut ed throug hout th e whole
vo lu me of the p ieces, including im mediatel y unde r th e surface; b) po re shape is orien ted
as a functio n of th e pressing s tage, w hic h makes th em fla t and not round; c) a smalle r po re
vo lume was found, with a smaller s ize d istribution in the com position w ith th e orig ina l
granu le size d istributi on, free o f gra nule s izes smalle r than 212 u rn (Figures 2 and 3); d )
with regard to co m pac tion, there seems to be a m inim um sealed po rosity vo lu me tha t
ca nnot be elim ina ted by a increase in density, altho ugh densi ty has a g rea t effect on
porosity in the com paction ran ge before th is lim it (Fig ure 3); d ) it is fundament al to kn ow
how porosity behaves in re lati on to firing tem pera ture, as th e m in im um porosi ty ran ge is
found in a relati ve ly nar ro w tem pera tu re ra nge (Fig ure 4).

Fina lly, in th e s ta in resistan ce tests (N I3 R 13818), it was confirmed th at the best
values (5 fo r a ll the agents) were found for th e STD-F com positions (1.80 and 1.90 g / em '),
corres pond ing to th e smallest fou nd incid ences of po res and also to the smallest size
d istribu tions.
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Figure 1: POrt' 5;:(' di:.'trillJl tioll ill pcrpe"dindar sur}fICt':' ill the smile piece.
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Figu re 2: Pore si:» distribuiinn f n'lll/l'lIry jtlr/tld [or C01l11'0sitiOllS witII di!fert'll f grc nnl v size dist ributions.
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