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1 - A BSTRACf

The sc ope of the present s tudy is to point out the defects that ar ise in fast-firing
stoneware ti le production and to provide so me ins ight s in to the way to con tro l them, More
specifically, th e subject of thi s s tudy is a defect in ceramic til es . which has been det ected in
Brazilian production industry. This defect has been assoc iated with th e use of phon olite.

Ph onolite has been em ploye d as a fluxing agent in th e ce ram ic til e manufacture in
Brazili an ce ram ic industries . because it di splays exce lle nt liquid-phase cha rac te ris tics at
th e appropriate tem pera tu res used in th e fast -firing process.

Th e raw material used in the ceram ic tile manufacture. known as ph on olite . is a m ineral
main ly com po se d of feldspars. but it may contain pyroxenes. such as th e phonolite from
Lages, Sa nta Catarina. Brazil. Th ese pyroxenes are th e main cause of th e defect s ad dressed
in the pres en t work.

The importance of the Fonolile mi ne in Lagos is its 50 km' ex tension and ils strategic
locat ion close to the biggest and mos t im portan t ce ram ic co m plex of Brazil. This co m plex is
responsible for GO 'Yo of the na tion al ce ram ic productio n .

Felds pa rs are min eral s found in GO'y., of the earth's crust and they can be divided in :
a lka li feld spars (gro u p f\ . rich in K and Na ) and plagioclases (gro up B. rich in Na and Ca l.

Pyroxenes arc minera l gro ups with Fe and/or Mg in th eir s truc ture and eas ily ac ce p t
iso morph ic subs tit u tion .
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2 - EXPERIMENTAL PROCEDURE

CASTELL OK (SPAIK)

- CARACTERIZATION OF THE MATERIAL - Scanning electron ic microscopy, with
EDX; X ray diffraction; Differential th erma l an alysis ; Optical microscopy; Chemica l analys is

- SIM ULATION OF DEFECT - Sa me in dust ry parameters in w hich th e defect is
revealed crit ically ; .

Differen t parti cle-s ize ranges used in each simula tion group ; Pyroxene parti cl es
introduced in the mass wit h 3,5 % by weigh t; Determination in which particl e-s ize ra nge
th e defect occurs , by in troducing finer screens in th e production line.

3 - RESULTS AND DISCUSSION

- ORIGIN OF THE DEFECT - By SEM, EDX, XRD an d STA

(

Pyroxenes - Aegerina/Augita solid solutio n - Origin of th e defect
Phonolite Nepheline/Kals il ite soli d solu tion

Abite -
Microcline

- CARACTERISTICS OF THE DEFECT - Random distribution of dark poin ts on the
gla ze surface; pinholes in th e range of 200 to 500 urn diameter; crit ic al appearance in bright
and ligh t glaz es; defect or igin in m ass; medium peri odicity; am pli tude of 7% in pro duction;
criti cal in te ns ity.

Defect sim ulation using pyroxene
par ticl es between 250 an d 425 urn

- SIMULATION OF DEFECT

Cross-sectional view of defect in prod uct
performed by SEM whit back-scattered
elec trons - magni fication 64 X

A defect sim ulation was performed to determine in which pa rticle size range the
pyroxenes found in th e mass will caus e defects.

The reason for se lecti ng th e particle-si ze variable was due to th e fac t th at the use of
th is va riable for defect contro l was eas ier to implemen t in th e production line , es peci ally
because one of th e stages of th e manufacturing process was slurry screen ing afte r grin ding .

The body form ul ation used in the defect sim ulation differed from the body form ulation
of th e production line in respect of th e phon olite parti cle size used in th e bod y co m position,
plus th e pyroxene particles in tr oduced to provoke the defect.
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Pyroxen e particle-si ze Screen range Screen ran getum) Defect occurre nce
range (mesh)

1 40 - 60 425 - 250 Yes

2 60 - 80 250 - 180 Yes

3 80 - 120 180 - 125 Yes

4 120 - 150 125 - 105 Yes

5 150 - 170 105 - 90 No

6 170-200 90 - 75 No

Tahl e 3 - Results of the defect simulation in the production process

4· CONCLUSIONS

The phonolite d isplayed proper charac teristics for use as a fluxing agent in th e fast
firing process.

Th e phono li te has albite . microcline and nepheline as major phases . Pyroxenes we re
also found , which were identified as aegirine and augite.

The high Fe conce n tration found in phonolite is due to the pr esen ce of pyroxe ne.

Ph onolite from Lages , Santa Catarina. has particular charac teris tics. when com pared
with the lit erature, because of its co mpos ition and phases .

The defect studied originated in the cera mic body, when phonolite was used as a
fluxing age nt.

The defect occurs because of volume tric expansion and de composition of carbo nates .
pres ent in th e pyroxenes.

The variables related with the occur rence of the defect are pyroxe ne particle s ize and
th e param eters used in the cera mic process.

It was verified that th e defect only happen ed in tbe sam ples co n taminated with
pyroxen es particles bigger than 106!lm on average, with the process param eter s used.
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