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1. ABSTRACT

The present stlldy addressed the technical and ecO/ wm ic feasibility of recyclillg fired tile
waste arisillg ill ceramic rcdioarc tile malluiacturc, by addillg tile fired tile scmI' to tile body
composition. III the Spallisll illdllstry tilis waste mainh] goes to disposal sites, lwwe1'er the stlldy
shows that under current conditions recucling is a very interesting option.

2. TECHNICAL FEASIBILITY O F RECYCLIN G

The study was cond ucted us ing fired stoneware (G) and wall tile (A) scra p p repared
by crushing and d ry millin g the indust rial products. Both types of scrap were respectivel y
ad ded to a stoneware and w all ti le composition . The effect of these ad d it ions on
com pos ition behaviou r during the va rious manufacturing pro cess stages and on certain
fin ished product characteristics w as then stu d ied .

Co m position beh av iour was stu d ied :

- In the com position preparation stage (de t1occu lation )

- In the green bo dy (comp action di agrams and mechanica l strength )

- In the firing stage (evolu tion of linear shrinkage, wate r absorp tio n and bulk
d ensity w ith firin g temperature)

- In the fired product (fired mechanical s tre ng th )

The meth od s used in prepari ng the compositions and testing are given III the
referen ces 13--11.
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3. ECONOMIC FEASIBILITY OF FIRED TILE SCRAP RECYCLING VERSUS
DISPOSAL

The economic feasibility of reusing fired tile scrap by incorp orating it into the body
depends on the relative cost of the various alternative disposal rou tes.

The following factors were included in the economic evalua tion:

i) Crushing and grinding. To ena ble the fired tile scrap to be used in wet milling
processes it needs to be cru shed and grou nd be forehand to a su itable size, w hich
involves important costs . Crushi ng and grinding can be carr ied out at the
spray-d ried powder p roduc tion plant or at an outside compa ny.

ii) Transport. Except when the fired tile scrap is crushed and ground at the same
factory th at produces it, the ma terial w ill always need to be tran sported , eithe r to
a crushing and grind ing facility or to a d isposa l site, etc. Tran sp ort costs will
basically va ry depending on the d istance involved .

iii) Di sposal at an authorised site. Disposal at controlled sites in volves a cos t
usu ally established per unit was te mass or vol ume.

iv) Valorisation as a raw material. Fired tile scrap reuse produces scrap va lori sa tion.

v) Modification of the receiving process. Fired tile scrap reu se can en tail add itio nal
investment on having to proportion another raw material in th e mill ing
operation.

Taking these economic points into accoun t, the cos ts of four alte rnatives were
evaluated :

o AI: Di sposal at a controlled disposal site.

o A2: Recycling of the fired tile scrap with crushing and gri nding at an external
facility.

o A3: Recycling of the fired tile scrap with crushing and grinding at the receiving
facility (spray-drying plant). In this alternative, the tile producer se nds the fired
tile scra p to the sp ray -drying plant, whe re the fired tile scra p is crushed and
ground, and suitably p roportioned .

o A4: Recycl ing of the fired tile scrap with crushing and grinding in th e same
facto ry (only valid for companies with a complete cycle). In the case of
compa nies th at have a complete ma nufactu ring process, producin g sp ray -d ried
powder and tiles, fired tile scrap recycli ng can be carr ied out by crushing and
grind ing in plant.

4. CONCLUSIONS

From a technical poin t of view, the main effect of adding fired tile scra p to red body
compositions is a cha nge in compactness, which ma y require altering pressing pressure
slightly to hold bulk density. On the other han d, adding abou t 4 wt% to the stone ware
compos ition slightly increased meltabili ty and fired mec hanical stre ng th .

The economic feasibility study shows that the option of addi ng fired tile scra p to the
bod y compositions en tails lower processing cos ts than removal to contro lled di sposal
sites, as the crushing and grind ing cos ts of these materials are com pe nsa ted by the sa ving
in raw materials.
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Su mm ing up, recycling fired red w are tile scrap is feasible from a technical as well as
econo mic point of view, and is the most approp riate option for d isposing of thi s waste.
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