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ABSTR ACT

Porcelain tile is the fastest growillg type of tile ill tile internationnl ceramic tile market,
although it is still produced all a small scale ill Brazil. By 2001 production should reach 10 million
m' of tiles (2% ofall produced tile). This expansion of production is considered highly likely, but it
also entails the necessitu for appropriate standnrd raw materials, associated witll greater technical
manufacturing demands. Tile main minerals used ill porcelain tile [crmulation are the traditional
triaxial porcelain niinernls - quartz , feldspar and kaolinite - present ill ouartzitic and [cldspathic
sands, felds pars, plastic clays and kaolin . III this work all overview is presented of the current
supply of raw materials for the production of porcelain tile, and some geological perspectives
concerning Ilew deposits of such materials are allalysed.

I, INTRODUCTION

World porcelain tile production capacity has been es tima ted at 400 mill ion square
meters per year, of wh ich 10 m illion are p roduced in Brazi l, in sp ite of be ing the 4'h largest
ceramic tile producer. Th e expected expansion of Brazilian porcela in tile production can
be expe cted to lead to concern with regard to the production of local raw m aterials, w ith
the aim of improving the competitiven ess of the sector. Th e m ain minerals involved in the
porcelain tile composi tion are the traditional tr iaxial p orcelain minerals - quartz, feldspa r
and kaolinite - present in qu artzitic an d feld spath ic sands, feld spars, pl astic clays and
kaolin , Based on Motta (2000) an d Coelho (2001), this s tu dy p resents an overview of raw
mater ials sup ply for the produ ction of porcelai n tile in Brazil, as well as a review of th e
curren t si tuation of the porcelain tile industry.
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2. THE PORCELAIN TILE INDUSTRY

The most recent development in the tile sec tor has been rela ted to the for mulations
of tile bo dies, with a view to reduc ing their firing cycle of 30-50 hours to 60-70 minu tes,
lowering production cos ts and, at the sa me time, p roviding the tiles wi th aesthetic
characteristic and the necessary d urability to enable competing with other types of non
ceramic coverings, such as marble, granite and other decorative stones at a lower price for
the consu mer. Porcelain tile p roduction bega n in Italy in the 80s, an d in 1999 total
production was es timated at 400 milli on rn', w ith abo u t 180 manufacturers spread over
Italy, Spain, China, Taiwan, Germany, France , the Uni ted States, Venezuela, Arge ntina ,
Egyp t, amo ngst othe rs. The"Asian tigers " - Thailand, Indon esia and the Philippines - are
making large investments in thi s field.

In Brazil, the first company started porcelain tile p roduction in 1996, w ith a
production capacity of 90,000 m2 /month. In 1999 production reached 3.4 mi llion rn",
almost 0.8% of tile production and in 2000 it reached 4.9 million rn-, an increase of 44%. At
the mom ent, porcelain tile in Brazil is prod uced by four companies with a predi cted
production in 2001 of 6.5 to 10 mill ion m-. (Menegazzo et al. 2000 and Melchiades & Boschi
2001, respectively). Amo ng th e 140 Brazilian companies th at manufacture tiles, many are
developing porcelain tile produc tion programs for the coming yea rs, and should enlarge
their produc tion significantly.

3. RAW MATERIALS IN THE PORCELAIN TILE INDUSTRY

The main porcelain tile raw materials , based on the Italian bodies (Biffi, 1979), are :
plastic clays, kaolin, feldspar and feldspath ic sa nd, qua rtzitic sand and talc.

Plastic clays: These make up 25 to 35% of th e body. The d eposits are of
sinsed ime ntary origin an d by supergenic alteration of sedimentary rocks . Among the
former there are me d ium to large deposits, ass ociated wi th refrac tory clays, such as
Tijucas do Sui - PR and Gua rda M6r-MG, and small len ses in modern alluvia l p lains (Sao
Simao, High Tiete, Mog i Mirim, all in SP, etc). The altera tion dep osits are of va riable
importance; the largest are associated with the hi gh pl ains relating to the Sou th American
flatte ning , such as those of Oe iras - PI and Lages - Sc.

Kaolin: Th is makes up almost 10% of the body. The most important deposits are
for med by su pergenic alte ra tion of sed imentary rocks as well as of crystall ine rocks,
w idely found in Brazil, of good qu ali ty and with large reserves.

Fel dspar: This makes up 25-40% of th e body. The deposits are gene rally pegmatites
of minor significance, with difficu lties for current production (223,000 t in 1997). Demand
is expected to grow cons iderably in the next few yea rs, w ith a projection for 2005 ranging
from 327,000 to 941,000 t respectively, acco rd ing to pessimistic and optimistic forecasts
(BRAZIL, 2001 and Coe lho , 2001).

Feldspathic sand: This mak es up 10 to 20% of the body. The feldspa th ic sa nd
p roduced in Brazil comes from the exp loita tion of granitoid massifs, generally as a
by-product of othe r major mining products (e.g.: quarry aggregate).

Quartzitic sand. Thi s makes up 5 to 10% of the bo dy. They are m an y quartzitic sand
d ep osits. Of parti cular note are the fan erozoic f1uvio-eolic sa nds , qu at ernary coastal and
fluvial sa nds, besides th e quartz found in feldspa thic rocks.
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Talc and Carbonates . These minerals together make up 0 to 3% of th e bo dy.
Ca rbo nates are abun d ant in Precambrian p la tforms silts, w idely fou nd throughout the
Brazilian territory. Talc is found less extensi vely, bu t there is enoug h to attend to cu rrent
and fu tu re demand .

4. CONCLUSIONS

Co ns ide ring cu rre nt and fu tu re demand s, the sup ply of raw materi als for porcelain
tile bodi es is p roblematic regard ing the sup ply of feld spar and w hite-fi ring plasti c clays,
main cons tituents of the bodv,

With regard to the search for a su pp ly of feldspars an d othe r fluxes, severa l mining
com panies are cond uc ting projects in various regions of the country, but as yet there are
no gua ran tees of being ab le to meet the dema nd s. As far as deposi ts of plasti c clays a re
conce rned, a t least in the sou th and so u th-east of Brazil, no significant depo sits ha ve been
di scovered comparable in quality to the clays from the Ukraine, England, Un ited Sta tes
and Ge rma ny, due to factors of a geolog ical nature. Litt le by litt le, so me new locati on w ill
be inco rporated into the mar ket, but just as a solu tion for local su pply. Investments for
di scove ring new feld spa r an d plasti c clay deposi ts are ind ispensable.
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