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The development of black pigments in ceram ics entails seriou s problems with
rega rd to keeping th e colour steady, relating to the particle-size di stribution of the
powdered stain, its microstru cture an d the degree of reaction ach ieved in heat-treatment.

Sp inel is one of the host st ru ctures pa r excellence in the field of ceram ic pigments
give n the ve rsatility of incorporat ing into the st ru cture di verse colouring cations and
modi fiers . The Am erican DC MA lists 15 co m posi tio ns w hose form ula tions are
enviro nme ntally acceptable; the sp inel of com position Co AI,.,C r,O, is coded DCNIA 13
29-2 wi th blue-g reenish to black colo u rs. Struc tura lly it involves the miscibility of the
spinel CoAI,O, (no rmal sp inel i .=O) and CoCr,O, (also sp ine l i ,=O).

In the present study the mixed sp inel wa s obtained by two alte rna tive synthesis
procedures, the traditional ceramic method by oxid e interdiffus ion withou t usin g
mineralisers (corundu m, eskolay ta an d na tu ra l Co,O, sp inel) homogenised in a ball mill,
and a pol yesterification method involving precursor chlorides with tarta ric acid -ethylene
glycol. In thi s method the di ssolved precur sors were complexed in tar taric medium,
which was pol yesterified by contro lled addition of ethy lene glycol an d slow water
evaporation. The resulting res in was subjected to carboni sat ion at 250"C to deve lop a
carbo naceous material, in which the precursor cations are molecu larl y m ixed .

The powders underwent hea t-treatment at lOOQ'-'C /6h. The sta rting microstructures
of the unfired materials were stud ied, determining the ari sing crystalline phases and thei r
crys tal cell measurement by X-ray d iffraction (XRD) and the UV-V spectrum of the glazed
micronised po wder in a transparent, lead -free glaze for porous sing le firing.

Table I details the results obtained by XRD and the measurem ent of un it cell
parameters by I'O WCAL and LSQC software.

The d ata highlight the high reactivity of the po lyester sample. Moreover, the cell
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par ameter measurement indicates a rise compared to that of CoAI,O" whi ch sU1;7gests the
entrance of Cr" in solid solu tion (Pauling rad ius 0.69A) greater than AI" (0.50 A).

ASTM paratemers
MeasuredSample T( OC)/6h XRD Co AI,O. 10 · 0458 parameters

a=b=c

CERAMIC 600 AI,O;(d)Co,o, (m)
Cr, O;(d)

1.000 CoAl, O.(t)

POLYESTER 600 CoAI, 0 4{m)

1000 CoAl,O.(t) 8. 103 8. 161(4)

PEAK INTENS ITY: [(stro ng). m{med ium). d{wea k).

Table 1. Results obtained .

The po lyeste r developed bluer hues than the ceramic ma terial. Analys is of th e
optical spectra by the Tannabe Sugano model and lattice pa ra meter measu rements
allowed interpreting the d ifferences in colour in the two pigments on the basis o f the
introduction of more ch rome at the octahed ra l site in the case of th e po lyester.

Pas · 22



CASTELL6N (SPAIN )

REFEREN CES

[1 ]. P. ESCRIBANO, Pigments with Spinel Structure, Br. Ce ra rn. Trans. J. 84, 172-175,1985.

[21. R.j. GIL, Systematic of Spinel Structure Type, Phys. and Chem. of Min ., 4, 317-339, 1979.

[31. P. A. LESSING, MixedCation Oxide via Polymeric Precursors, Ce rarn. Bull. , 65, 234, 1989.

[4]. G. MONR6s, Spinels from Gelatine Protected Gels, j . Ma te r. Chem., 5, 85-90, 1995.

Pas - 24


