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Short Introduction

A major challenge is the synthesis of ceramic membranes from unexpensive materials
and manufactured with a unique high-flexibility method which allows the control of the
spatial distribution of components (ceramic material and, optionally, pore generators or
active substances as catalysts). The use of economic raw materials has been broadly
investigated (Lorente-Ayza, 2015). However, a unified method for the application of
the successive layers over the support is an open question.

Ink-jet technology can be an option as it allows to deposit very thin layers of a few
micrometers on a substrate. Print variables, such as droplet size or print speed
influences on the homogeneity of the deposited layer. The pore size distribution of the
applied layer is also related to droplet size and the particle size of the solids, since the
solid present in the ink will be what remains after the specimen is sintered. Deposition
on the substrate surface is quite accurate, allowing to distribute different materials in
programmed points of the surface, according to a previously defined pattern in a digital
file (Pan, 2015).

This contribution analyses the suitability of the ceramic ink-jet technology to apply
layers over a porous ceramic support, as the basis for a development of a standardized
method to synthesize multilayer ceramic membranes.

Material and Methods

The ceramic supports were synthesized from a mixture of clay, chamotte, calcium
carbonate and starch. The raw materials were mixed with water and the supports were
shaped by extrusion. After drying, the supports were sintered at 1200 °C.

The raw material for the ceramic ink was the same clay of the support, but previously
calcined at 700 °C for two hours. This thermal treatment changes the behaviour of the
clay, allowing an easier milling to the desired particle size and a better interaction with
the liquid fraction of the ink (mainly an organic ester and some rheological additives).
The ink was prepared in an agitator bead mill working at 3500 r.p.m. during 180 min
(LabStar, Netzsch GmbH, Germany). The particle-size distribution parameters of the
solid present in the ink were dio= 0,248 pm, dso= 0,672 um and doo= 1,833 pm. This
ink was applied over the support with a laboratory ink-jet printer (Dimatix DMP-2800
Fujifilm Corp. Japan). The samples were sintered at temperatures lower than the one
used to sinter the support.
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