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INTR ODUCTION

Porcelain tile was conceived as an unglazed ceramic product. with excellent
technical characteristics, capable of being d ecorated in the press.

Its precu rsors lie in the low porosity vitrified ceramic products found in I orthern
Europe in the middle of th e XIXth century.

Some specialists have called the birth of porcela in tile the second great revolu tion in
the tile sec tor of the XXth century afte r sing le firing, and it has been the ceramic flooring
an d wall cladd ing p roduct with the grea test growth in the last twen ty years. Taking Ita ly,
th e coun try where the evolu tion of ceramic products has been most pronounced as a
referen ce, in 1980 porcelain tile prod uction accounted for 1.3% o f to ta l cerami c
p rod uction. In 2000 this had become 42.5% (including glazed porcelain tile).

BACKGROUND

Porcelain tile p recursors are found in Northe rn Europe: England (" fine stone ware")
and Ge rmany ("Steingu t" a type of clinker). These ma terials alrea dy exh ibited very low
water absorp tion values, wh ich mean t high fros t resistance. Structurally they had
crysta lline phases "e mbed ded" in a vitreous mat rix, a featu re common to porcelain, and
were un glazed prod ucts.
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By th e middle of the XIXth cen tury, production of pressed tiles mad e up of coloured
clays bega n in Stoke-on -Trent (England) . Their use in flooring p rovid ed th e advantage
th at surface colour d id not di sappear with we ar. The origina l plain tiles we re followed by
polychrome pieces (known as encaustic tiles), in which powders of several colou rs were
incrusted in a no n-coloured matrix, forming geometric, floral pa tterns, e tc, yield ing a
sing le body on firing.

The Spanish pion eers in the production of plain tiles estab lished themselves in the
su rround ings of Valencia. This mosaics production began in 1857, with the appeara nce of
a second producer in 1866. As for the materials used in the production of these tiles, a
Royal Charter of Ju ne 9, 1864, mentions a p rocedure for manufacturing "matt porcelain
mosaics" .

In France, indust rial-scale production of "gres cerame" started a round 1935. Th is
material was manufactured using refractory and vitr ifiable clays together with alkaline
fluxes (feldspars), and firing was carr ied ou t with coal at abo u t 1200 "C in muffle kilns for
about 30 days. The p rodu ction of thi s type of ceramic material was further fos tered by the
av ailability of deposits of these raw materials in Ge rma ny (Westerwald) and Fran ce
(Normandy, Centre and Pyrenees), leading to the appearance of "gres cera rne fin vitrifie" ,
This wa s m anufactured in tunnel kiln s fuelled by gas or electr icity, w ith firin gs lasting 8
d ays, yield ing a p roduct that had no rival for a long time. H owever, the ene rgy crisis of
the 70s negatively affected production of this ceram ic material; around 1975 small sizes
were only being manufactured by a limited number of compan ies.

Italy was mu ch more conservative wit h regard to the substitution of materi als suc h
as "cotto forte" and majolica by th e so-called ceram ics "of the north ". Un til the 50s,
prod uction of unglazed low porosity ceram ic ma terial was only effected with w h ite
vitr ifiab le clays. These materials were dry milled and fired in tu nn el kilns with three-d ay
cycles at abo u t 1200 "c.The resulting material had very low porosity and was resistant to
acid attack and frost, altho ugh it was aestheti cally ve ry poor.

One of th e main problems associa ted with this product was contro l of sh rinkage and
porosity, wh ich limited it to small sizes. Before the 70s, only a m inor group of tile
manu factu rers prod uced thi s material, always ou tside the Sassuolo area. Clinker was also
produced in Italy during the 60s with reasonable success.

Toward the end of the 70s, the Sass uo lo area stru ck on "po rcelain tile" as we
u nderstand it tod ay. A tru e technological revolution took place: wet milling, high tonnage
presses, sp ray drying and fast sing le firing in single deck roller kilns provide d greater
production control, allowing larger sizes to be manufactured. It was at the beginning of
the 80s, when th e term "gres porcellan ato" was coined and ass ocia ted with a hi gh ran ge
prod uct. The foll owing steps led to aesthe tic enhanceme n t o f the product by
incorporating colou red bod ies, so luble salts, granu lates, polished fin ishes, e tc.

O the r po rcelain tile pred ecessors can be found in Asia. In Japan , at the beginning of
the 60s, a p roduction p rocess was established using compositions in the " porcelain tile"
line (white clays and feld spa rs), w hich were wet milled, filter-p ressed , dried and
granu la ted . The pieces were formed by pressing at hi gh pressu re and fired in tunnel
kilns. The resulting material was used in high tra ffic areas as floo ring and th e glazed
version was used for c1 add ings. The latest ve rsions incorporat e bodies that are fully
coloured th roughou t. Mak ers of thi s prod uct are still found in so me cou ntr ies like
Malaysia and Japan.
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This was w hen some ma nufacturers pu t the ir stakes on th is type of ceramics, which
initia lly had clea r aes thetic limi ts. Prod uc t d ifferen tia tion among the few manufacturers
of the time is m inimal w ith regard to colours and range, practically only d iffering in the
textures of the technical or s tony profiles. In the catalogues, the produ cts are basically
d ivided into two lines:

INDUSTRY

A high percentage of production goes to industrial floor s, usually with profiles and
a natural finish , (non -polished ) in sizes ranging from 13x13 to 30x30 plain tiles or wi th a
mixture of d ifferent coloured sp ray-d ried bodies, commonly known as granites.

HOUSIl\;C

Use of porcelain tile in the housing ind ustry w as in fluenced by the capacity to
produce larger sizes, 40x40, as well as the incorporation into ceramics of polishing and
grinding techniques. This typ e of finish provides tiles with an added va lue, wh ich d espite
the aesthe tic lim its of the ba se composition , plain and granite bodies, has facilitated its
in trod uction into thi s bu ilding sector.

THE N INET IES

We can di vid e this decade into tw o parts as far as the evolution of porcelain tile
decorating tech niques is concerned. During the first half, g laz ing lines begin to be
incorporated into p roduc tion systems for d ecoration with soluble coloura nts, which
thanks to their ability to penetrate into the ceramic body enab le using polishing processes.
As for the rest of the product, there still continues to be a marked dependence between
the indust rial equipment used and the aesthetic resu lts. Two issu es thus acqu ired high­
priority. On one hand, product d ifferentiat ion between th e different manufacturers was
required, and on the other, the search for new aesthetic poss ibilities. It is during the
second half of the decade when, as a resu lt of both demand s, the tendency to personalise
the product came to dominate by combining existin g techniques and materi als to produce
tiles w ith enhanced aesthetic qu alities.

To ach ieve this goal, R&D teams of the ceramic compa nies and of mach inery
bu ild ers sta rted research work de vo ted to developing ne w effects . A great part of the se
aesthetic innovations ha s been possib le as a resu lt of the d evelopment of new equipment
linked to the body feeding and pressing operation, while he terogeneous charging and
double-charge sy stems, using different mat er ia ls (sp ray dried, micronised, agglomerates,
etc.), ha ve given porcelain tile its final d efinitive push to Wid espread accep tance in the
m arket. New sys tems of fini shes have also been developed in polishi ng, and in producing
satin and smooth fin ishes, which provide warmer, softer surface tex tu res for ru sti c
p roducts.

Another of the techniques driving increased porcelain tile production is the dry
colouring of spray -d ried bod ies, because when there is a modera te de mand for colour
homogenei ty (glazed porcelain tile or decorated rusti c products), it enables colou ring the
bodies w ith a lower capital outlay th an for wet p reparation facilities. Moreover, th is
techn ology represents an excellent alternative for d ou ble-ch arge p roducts wi th
micronised spray-d ried powder, even allow ing subseque nt polishing.
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If catalogue products of the sa me m anufacturer over the last seve n years are
compared, the evolution in decorati on techniqu es applied to porcelain tile has been
dizzying. But it is also evi de n t that till recently, few machi nery b uilders supplied
equ ipment for this type of p roduct, so that thi s equipment has become es tablished in th e
market worldwide as standard equip me nt. Thus, until recently, it was easy to know which
production technique had been used whe n yo u saw a tile.

In the last few years we have see n how porcelain tile has become the target of great
transformati ons in p roduction and decorating systems. Many ceramic machinery builde rs
that had not ye t engage d in developing machines speci fically for porcelain tile and press
decoration are launching new facilit ies, so th at it is no longer so easy to es tablish at first
sigh t which techniques have been used for tile decorat ion. Advances are essentially takin g
place in:

- Increasing production flexibility in th e plants : mobile bins, d ry colouring, sp ray
d ryers and mills for small batches of coloured bodies.

- Co mbination of techniques for surface or body decoration.

- Sys tems for press decoration: new fillers, ar ticu lated arms, plotters, e tc.

- Development of ceramic materi als capable of being used in combination with
spray -d ried bodies, semi-transparent compos itions, su perw h ites, spray-dried
glazes, etc.

- Improvement of d ry colouring for polished p roducts.

Lastly to be noted is the novel technique of twi ce pressing or using pre-compactors,
w hich is starting to be implemented industrially. Th is p rocess cons ists of using two
presses for tile forming, the firs t one pre-compacts th e bo dy at low pressure, providing it
with a minimum mechanical strength for transport and decorat ion; the second com pacts
the tile at high pressure with all the foregoing decorating applications. Th is technique
offers enormous possibilities for the incorporati on of di fferent materials for tile decora tion
between both formi ng operations .
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