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Abstract

Abstract

Inorganic ceramic membrane is a kind of porous membranes which is made from
Al,O3, TiO,, ZrO, or SiO,, It has been widely used in food, biological, chemical and
other fields because of its advantages such as stable performance, low energy
consumption, environmentally friendly and so on. In this paper, we focused on the
preparation of alumina support and membranes, also the applications in soy sauce
clarification.

The porous alumina support, with its porosity was 48.2%, pure water flux 4900
L/m? h and bending strength 38MPa, was prepared by extrusion moulding method
using a-Al,O3 as raw material, PVA as pore-creating agent and binder, Kaolin as
the sintering additive. The mean pore size of the support was 10.3um by using the
a-Al,O3 which the mean particle size was 37nm. It was found that pore size, porosity
and pure water flux increased with the increase of PVA, but the bending strength
decreased. The suitable dosage was 8%. With the doping of the Kaolin, the pore size
and porosity decreased, but the bending strength increased slightly. The best proper
amount of Kaolin was 15% and the sintering temperature decreased from 1750°C to
1450°C.

The a-Al,O3 microfiltration membrane was produced by solid particle method.
The mean pore size of the membrane was 0.5um while the average size of the raw
material particle was 3.5um. The influence of coating number, the adding amount of
a-Al,O3, PVA and sintering additive ZrO, was studied by orthogonal test method. The
primary and secondary factors influencing on the liquid flux were the adding amount
of PVA, the adding amount of a-Al,O3 , the coating number and the adding amount of
ZrO,. The optimum formula was ®(Al,03)=23%, o(ZrO,)=12%, o(PVA) =4% and
the coating number is 2. Dipping time and sintering temperature were also studied. As

the dipping time increased, the film thickness was increased and finally constant .
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Abstract

When the dipping time was more than 15s, the formation of the membrane stopped.
The pore size and porosity decreased as the sintering temperature increased. However,
when the sintering temperature was too low, the membrane had insufficient strength.
The optimum value of sintering temperature was 1350°C.

Soy sauce is a kind of fermented food that needs to be clarified as turbidity
arisen during the production process. In this paper we used ceramic membrane to
clarify the soy sauce and compared the effect of clarification with different pore size
(0.2um, 0.4um, 0.8um, 1.2um). It was concluded that the ceramic membrane with
pore size of 0.2um was the best option, which the filtrate was clear, without
centrifugal sedimentation. The membrane flux increased as the increasing of the
operation temperature. Considering the high temperature could damage the flavor and
quality of the soy sauce , the optimum temperature was 40°C. The membrane flux
reached its peak when the operating pressure was 0.16MPa. The pure water flux and
liquid flux recovered over 98% after cleaning. According to the above studies, 0.2um
ceramic membrane completely could be used for soy sauce clarification.

Key words: Ceramic Membrane; Alumina Support; Flux; sintering Temperature; Soy

sauce Clarification
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