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Abstract

In recent years, ceramic membranes have attracted the attention of Received: 13 November 2024
industries and researchers due to their high mechanical, chemical, Accepted: 18 February 2025
and thermal resistance, high porosity and permeability. The main Page Number: 48-59

aim of this research, is the production of alumina ceramic
membranes by gel casting method for water purification. Based on
the results, the manufactured ceramic membrane has 45% open
porosity, defect free microstructure, pore size is below 700 nm,
bulk density (gem®) is 1.7, and bending strength is above 3.5 MPa.
Performance evaluation of the tubular-shaped ceramic membranes
compared to commercial tubular ceramic membranes, indicated

that the flux of synthesized membrane was lower than that of Keywords:

the commercial samples, which is likely attributed to the presence Ceramic Membrane,

of larger pores in the microstructure of the commercial Tubular Design,
membranes. The absence of larger pores in microstructure of Water and  Wastewater
the synthesized membrane confirms its superior performance in Treatment,

removing turbidity and microbial loading compared to commercial Gel Casting

samples.
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Table 1. Specifications of the used sample for 3-point
bending strength test.

Gauge

Specification = Thickness Width Speed
Length
22.5 2.5
Value 8.31 mm 25 mm .
mm mm/min
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5. Universal Testing Machine (UTM)
6. SANTAM
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Figure 1. M;, M, and M3 modular tubular membranes for
turbidity testing.
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Table 2. Characteristics of tubular ceramic membranes
evaluated in this research.

Row Brevity Membrane type
1 M1 This work
2 M2 Commercial 1
3 Ms Commercial 2
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Figure 2. Particle size distribution of ceramic powder used for the synthesis of M; membrane.
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Figure 3. XRD pattern of the synthesized membrane sample (blue color, top) and along with the alpha-alumina
standard pattern (yellow color, down).
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Figure 4. SEM images of M1 membrane at different magnifications (1000x to 20000x), respectively.
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Table 3.The synthesized membrane porosity results
(Archimedes test).

Bulk

. Closed
Density ose

Porosity

Relative
Density

Open

Membrane .
Porosity

(g/cm?)

1 M; 17

0.45 0.12 0.43
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1. Open Porosity
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Table 4. The results of the mechanical strength test
of the synthesized membrane.

Results Value

Force (N) -150.1
Extension (mm) -0.1844
Stress (MPa) -0.8028

Energy (J) 1.7537

Bending St. (MPa) -3.6227

Time (Min) 0:4.63
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Figure 5. Cumulative and differential distribution of pore sizes of M;, M; and M3 membranes.
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Figure 6. Water fluxes of M;, M, and M; membranesat 1 bar pressure.
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Table 5. Turbidity and microbial loading results of Membranes.

Sampling Turbidity Total Fecal Thermoduric Result
Place (NTU) Coliform Coliform E. coli
1 211047001 Feed 8.56 1.43 13 <1.8 <1.8 Contaminated 300
2 211047002 M, 8.32 0.55 <1.8 <1.8 <1.8 Clean 1
3 211047003 M, 8.43 0.6 <18 <1.8 <1.8 Clean 1
4 211047004 Ms 8.44 0.89 <18 <1.8 <1.8 Clean 20
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