
CASTELL6N (SPAl:-J) 'il QUAl.I~98

Znz_xNixSi04 CERAMIC PIGMENTS OF A
WILLEMITE STRUCTURE

M .A. Martin, J. Sa lvador, S. Garg all o, J.B . Vicen t, G. Mamas

Dept. of Organic and Inorganic Chem istry, Universitat [aume I. Caste 1l6n.

In cera mic pigment manufacture, only one ceramic pigm ent is found in the
willcmite or phenacite lattice: (CoZn),SiO, blue, code DCMA 7-10-2. On th e other hand,
cobalt for ms an iso mo rp hous blue sta ining olivine Co,SiO, DCMA 5-08-3 with NiSiO,.

Thi s study presents the sy nthes is of the mi xed pigment Zn,.,N i,Si04 with a view to
deter mi ning the structure and beh avi our of the material accord ing to the synthe tic
method adopted.

Th e m ixed pigment Zn,.,N i,SiO, was obtained by two alte rna tive synthesis
procedures, the traditional ceramic me thod by oxide interd iffus ion wi thout using
mineralisers (n icke l periclase, quartz and zinc oxide) homogen ised in a ball mill , and a
colloida l sol-ge l method with collo idal silica and precursor ch lorides . In this method the
di ssolved or d ispersed precursors in the case of collo idal silica, we re ge lled by controlled
ammonia ad d ition to the solu tion at 70"e with continuous stir ring . Ge lling occurred at
around pH =5.

The powders were heat-treated at 1100"C /6h. Studies we re un de rtak en on the
sta rting m icrostru ctu res in the unfired materials, determining the arising crysta lline
ph ases as we ll as the ir crysta l cell measurements by X-ray diffraction (XRD) and the UV
V spectru m of the glazed micronised powder in a transp aren t and in an opaque glaze for
porou s single-fir ing.

The resu lts o f the XRD cha racte risa tion and measurem ent of the latti ce parameters
are det ailed in Table 1.

The sol-gel specimen developed the olivine as a basic struc ture w ith an intense
g reen colour, whereas the ceramic sa mple developed green ish blue willernite. The resul t
of the glazing was a tenden cy towards green colours in the ceram ic samp le and yellow
ones in the oliv ine.

The resul ts ind icate the im po rta nce of the sy nthes is method with rega rd to the final
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st ructure tha t developed . The XRD cha rac terisa tion and UV-V spectrum analys is of the
materi a ls allowed ana lysing the position and structure of the materi als, reveal ing the
formation of the di fferent types of struc tu res and so lid solu tio ns acco rd ing to the
sy nt hes is me thod employed .

ASTM paratemers
Z n,SiO. 37. 1485

Hexag , a=b=13 .9381(4) Measured
Sample T( °C)/6h XRD <=9.3100(4) paratemers

Ni,SiO" .!!7·1485
ortborhomb a=4 .725

b=10.118
<=5 .908

CERAMIC 600 SiO,( f)NiO (f)
ZnO(m)

grey
900 ~ lu,( m )N iO(m)

Zn,SiO.(mf)
blue

1.100 SiU,(m)N,O(m) Z n,S iO.
Zn ,SiO.(mf) a=b=13 .92(2)

blue c=9 .32(21
CO LLO ID 600 Amorphous light

gree n
900 N iO(f)

light green
1.100 S,U,(m lN ,O(ml Ni,SiO.

Ni,SiO.(mf) a=4.734(4)
green b=IO .16(2)

c=5 .94(21
PEAK INTENSITY. f( strong j . rrumedi um). dtweak).

Table I. Results obtained.

With regard to the glaze coati ngs, the olivine was fou nd to be more unst able an d
exhibited a lower colour yield than the phenacite, wh ile both presen ted greenish brown
colou rs.
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