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A methodology is proposed for formulatin g ce ram ic bodies by means o f
dil a toru etric behaviour stud ies, in which the starting clay raw materi als (refe renced C, L
and V) contain high calcite conce ntra tions, as shown by the mineralogical an alysis
detailed in Table 1, determined by chemical ana lys is and X-ray di ffraction.

Quart: Kaolin ite Illite Vermiculite Calcite
C 33.90 ~4 . 1 1 11.03 1 4 .1 ~ 16.84
L 39.84 ~6 . 1 6 11.78 14.48 7.74
V 37.9 1 3 1.20 13.66 13.53 3.70

TaMe 1 - ,\fil1aalosica/ (lI l1tl't )~iti(l ll (~f tlte day rail' II1lltt'rial~ ,citlt hiSh calcite ((1l1cwtml;llll .c.

Form u lations of cera m ic floor tile bod ies prod uced by dry mil ling were optimised,
to illu stra te the effec t of the ca lcite prese nt in the clays in d ifferent conce ntra tions, keeping
the othe r co mponen ts more or less cons tant. The rmal dil a torn etric tes ts determine d the
the rmal be ha viour of the differen t clays, as shown in Fig u re 1.
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Figure 1 - Plots of tha mlll dilatomctric mzalysis corn'spomiillg to days C, V ami L.

A di rect comparison of the th ree resulting curves shows how calcite delays the
densification process, as evide nced by a retenti on between 900"C and 1150"C in the
dilatom etric curve of C. The resu lts follow the expec ted densification tend ency perfectly
as a function of the quanti ty of CaO contained in the three stud ied clays. The most
pronoun ced sintering was observed in V, which contained the smallest qu antity of calcite,
and the least pronounced sintering for C, whi ch had the largest calcite concentra tion. L
exhibited in termediate behaviour.

The BET method was used to determine clay spec ific surface area. The resu lts were
as follows: V: 34.69 m' / g, C: 18.59 m' / s. L: 16.58 m' / g . The specific surfa ce area of V is a
favourable param eter, and is rela ted to the high reactivity of this raw ma ter ial. However,
a product consisting exclus ively of this clay would present problems wi th regard to
di mensional control, since at temp era tures in the range 11 00 to 1120"C, V un dergoes linear
shrinkage of about 75%. Another aspect to be conside red is the need for ration al use of
the three raw materials, as the y are found in very close lying areas. Once the individ ua l
effect of each was determined, two series of compositions were prepared combining I) V
and L, and 2) V and C. Using V as a referen ce, the combined effect of the clays was
established in pairs. Table 2 lists the group of stud ied compositions.

VL-I 1'1.-1 VL-3 VL-4 VC-I VC-1 VC-3 VC-4
V 80 60 40 20 80 60 40 20
L 20 40 60 80
C 20 40 60 80

Table 2 - Series of cOIll1'0siti01ls /I sing V liS a reference.

Using d ilatometry, a study was carr ied out to identify the effect of combining raw
materials L and C on the shrinkage behaviour of V. Figure 2a presents a group of
d ilatomet ric curves found for the series V! L, where the add ition of 20% L red uces the
shrinkage of V from 5.8% to 3.7%, and the add ition of 20% V in L raises shrinkage from
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1.S% to 2.2%, both resu lts being es tablishe d at a tempe ra ture of 1100"C. Thus, in the
com posi tions VL-l to VL-4, a tran siti on in behavi our is observed, ma inly d ue to V for
be haviour marked by the cha rac ter of L.
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Figure :2 - Di/Il tolllctry plots l tJrrcspolli1hlg to the series II } FlL, lJ) VIC.

Th e d ila tometric curves correspond ing to the series V/ C are sho wn in Figure 2b.
The results sho w th at the addition of 20% C in V red uces sh rinkage from 5.8% to 3.8%,
caus ing practicall y the sa me effec t th at L had on V. As the conce ntra tion of C in th e
composition rises, a clea r tendency to delay the d en sificaci6n process in the temperature
range from 900"C to ll SO"C is observed, as in the case of the system V/ L. These results
confirm the effec t of Ca O on slow ing the sin tering process in cera mic tile body
compositio ns.
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The adopted method ology was found to be appropriate for developing ceramic
compositions, allowing quick, accurate identi fication of the best combina tion of raw
ma terials from a small number and volume of samples The use of two firing curves with
retenti on and practically identical heating rate temperature cha nges, d iffering by only
40"C at pea k temperature, wa s designed to ver ify the susceptibility of ph ysical and
mechan ical properties at peak temperatu re. Thus, with this proced ure, the ideal
processing cond itions can be established for the clay sys tems inv olved .
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