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Al um ini u m ox ide is the most wi del y u sed oxide worldwid e in ceram ic app lica tio ns .
This widesprea d u se is due to its low cost and the set of properti es that it exhib its : high
melting poin t, hardness and great resistance to corrosion. At the momen t, one of the main
ceram ic pigment requirements is small particle size , to enable makin g designs w ith
grea ter aesthetic definition . Thus, the objective of thi s work is to obtain alum ina-based
ce ra mic pi gments with nanometric part icle sizes. To produce the colours, the a lu mina
matrix was svnthesised chernica llv and differen t transition metal s (Co, Mn, Fe, Cu. Ni, Cr
and V) were 'a d ded, y ie ld ing di ff~rent colou r pigments. The adopted chem ical sy nthesis
method was the Pech ini method . There are two basic reactions in volved in th is method
for precu rsor synthesis: (l ) chela tion betw een th e metallic ca tio nes and citric acid and (2)
polyesterification wi th ethylene glycol in a slightly acid ified sol u tion. The metall ic ions
are chelated by the carboxyl grou p s and remain homogeneo usly distr ibu ted in the
polymer ic net work. Th e solu tion is deposited on a subs trate and the n thermall y treated to
form the d esi red ox id e. The Pech in i process afford s several advantages over other ceramic
powder p rocessing tech niques, including low cos t, good compos itiona l homogeneity,
h igh pu rity and low processing tem pera ture . The infl uen ce of these metal s on the
for mation and stabilisation of the di fferent mineralo gical phases and colours was
dete rmi ned by measuring surface area and by X-ray d iffrac tion (XRD) of the powders, as
shown in Fig ure 1.
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Figure 1 - D~(frl1ctos rmllS (~f Al.,Oy powder.:; calcined at dlffercllt temperatures.

Scanning electro n microscopy (SEM ) was used to determine the gra in sizes and sta te
of the powder agglomera te. These different ceramic pigments were app lied in ceram ic
frits, evaluating their stability. Th e colo ur of ea ch pigment was determined by means of
the chromatic co-ord ina tes . Th e resu lting pigments presented blue, pink, green and
in tense yellow colora tions. This w as ac hiev ed w ith low cation concen tra tions,
u nprecedented among commercially availab le pigm ents. Moreover, ow ing to the high
resulting surface area , these pi gments possess extremely small p art icle sizes, of a
nanometr ic scale, which was confirmed by SEM.

Table 1 gives the molar che m ical compositions of the synthesised pigments and
chromatic co-ord ina tes L*a*b* after glaz ing in tran sparent frits.

[ Pigm ent [ Composition L* a* t b'
FeR AI, O, .R% 65.0 1 17.38 43 .25
MnFe4 Al~OJ .4%Mn.4%Fe 67.53 14.77 33.76
Mn8 Al~03 . 8%~ln 58.73 15.27 19.66
CrFe4 AI, O,.4%Cr .4%Fe 67. 15 11.55 32.49
Cr4 AI, OJ.4%Cr 45.89 2.70 2 1.90
Cr8 AI,O.,.8%Cr 42 .58 -4.04 20.37
),;i4 AI~OJ.4%Ni 58.53 -0.65 13.28
),;i8 _ AI, O}.8%Ni 58.37 6.5 1 23 .77
-

Cu8 AI,OJ.8%Cu 73.93 -4.33 8.17
Co2 A I,:: OJ.2%Co 61.92 -1.44 -7.94
Col r2 2%Co.2%Zr 54.84 -4.6 1 -19.55
Co4 ~,OJ.4%Co 37 .9 1 -74 1 -39.10
Co8 AI,Oj.8%Co 36.6R -4.06 -34.24

Table 1 - Chromatic co-ordinates L*a*ll"" (~f the syllt hl'sisl'd pigmellts,
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Th e d ata set ou t in Table 1 were used to determine the CIE Lab chromatic
co-ordina tes in the p lane a* X b", as shown in Figure 2.

F.8•
c.e.t'i e4

'Ii
C,4• M"8•

Ni S
c u8 ~

•
Co2•

COZr2•
", "'"

Figure 2- Chrosnatic co-ordinates i ll the plml£' Il ~ lJ* of !fIe ~Yl1 tht'si::; t'd pigll1C1lts, dt'tailcd ill Table 1.

Th e chemica l sy nthesis me thod used in the p reparati on of the pigments was shown
to be versatile from the p oint of view of synthesis ease, u se of small quan tities of
chromophore ox ides, production of stable colours in ceramic frits and small particle sizes.


