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Abstract. Due to the high demand for water filtration technology in developing countries, 
various materials have been used for water filter fabrication. However, silica derived from rice 
husk was believed to be a low-cost agro waste due to the abundant production of the waste 
material has several benefits needed by industries due to its chemical and physical properties. 
Researchers were interested in using rice husk-derived materials for water purification in 
variety forms such as biochar, activated carbon, silica, and hydrogels. In order to fabricate 
effectively filter water, it is important to consider its morphology, structure, chemical 
composition, and surface area, which draws scientists to develop new technologies. Therefore, 
this review is carried out to see how things are currently done to the excellent technique for 
ceramic filter made up husk-based silica and their characteristics. In this article, two types of 
manufacturing processes, namely dry pressing and slip casting, and their morphology, porosity 
and density, and phase analysis were studied. The analysis showed that the sintering 
temperature and the composition of the raw material significantly improve the morphology and 
porosity of a silica water filter. However, the technology of silica water filters still needs to be 
improved and modified so that it can be used to treat various environmental pollutants.  
 
Keywords: Rice husk, silica, ceramic water filter, slip casting, dry pressing 
 
 

Article Info  
 

Received 20th January 2023 
Accepted 29th May 2023 
Published 20th December 2023 
Copyright Malaysian Journal of Microscopy (2023). All rights reserved. 
ISSN: 1823-7010, eISSN: 2600-7444 
 

 
 
 
 
 
 
 
 
 
 

mailto:*sufizar@uthm.edu.my
mailto:*sufizar@uthm.edu.my


Putri Syalabiah et al. Malaysian Journal of Microscopy Vol. 19, No. 2 (2023) Page 234-247  

235 
 

Introduction  
 

Each year, millions of tonnes of rice are produced worldwide. The literature estimates 
that each metric tonne of rice, 200 kg rice husk (RH) is generated [1-2]. Due to its huge surface 
area and high carbon content, the disposal of RH is a significant difficulty in rice production 
and poses a danger to environmental contamination. There have been attempts to appropriately 
use RH without harming the environment. While most studies have employed RH as ash to 
make use of its high silica concentration, others have used it directly to strengthen it with other 
components [3]. The principal components of RH are cellulose, lignin, and hydrated silicon 
[4]. To create silica from RH, many techniques have been utilised, including chemical and 
thermal treatment [5]. However, the most popular kind of treatment is thermal. Due to the 
highly reactive nature of the silica generated, which could be seen as the technique’s primary 
benefit, little grinding is required. The energy needed for the pyrolysis of the RH is provided 
by its carbonaceous components, which create extremely porous silica with a substantial 
surface area [6]. 20 wt% of the RH burned off during the process is left behind as the burnt-out 
residue, and 95 wt% of it is silica. Prior research conducted by Das et al. [7] has shown that the 
temperature and duration of the sintering process affect the quality of the silica produced from 
RH ash. The structural modification of silica is also a result of these sintering conditions [7]. 
Amorphous silica is produced when RH is sintered at a lower temperature of 500 °C-700 °C, 
while crystalline silica is obtained at                       900 °C [8]. Quartz and cristobalite are the 
two most well-known types of crystalline silica that may be discovered. Depending on how 
many contaminants are present in rice husk ash (RHA) on a given occasion, the tridymite phase 
also could be seen [9]. 

 
One of the most frequently used substances in the scientific community is silicon 

dioxide, which can be found in nature in many different forms. Quartz, tridymite, and 
cristobalite are the most stable crystalline forms of silica, which also exists in amorphous form 
[10]. Silica can be used for a variety of things, including excellent adsorbents, semiconductor 
and insulator manufacturing, and structural refractories [11]. Due to its many inherent qualities, 
silica is a good option to serve as both a reinforcement material and a matrix for the insertion 
of other functional components in various matrix phases [12]. Silica has an advantage over 
other materials when it comes to being used in a variety of applications because of its excellent 
biocompatibility, thermal stability, chemical inertness, and ease of availability [13]. The 
mechanical, thermal, magnetic, optical, and electrical characteristics of composites made with 
the use of silica as a matrix or reinforcing phase are distinctive [14]. In addition to dense silica, 
porous silica has been extensively used in a variety of applications [15]. The cheapest source 
of silica is silica sand, which is typically accessible as quartz, tridymite and cristobalite are 
additional forms of silica that can be found in different rocks. To make silica, however, there 
are various other standard chemical methods that may be applied. The cheapest source of silica 
in recent years has been found to be rice husk (RH) and agricultural waste [16]. Under the right 
circumstances, silica is accessible via RH in both amorphous and crystalline forms [17]. 

 
In developing nations, ceramic water filters are thought to be the most effective 

technology for treating household water [18]. Among point-of-use technologies, they also offer 
the most potential for broad usage due to their ease of manufacture, ease of use, and relatively 
high efficacy at eliminating bacterial pollutants from drinking water [19]. When incoming 
water passes through the porous structure of ceramic water filters, microorganisms are often 
trapped in the nano- and microscale pores [20]. Studies conducted in the past shown that 
ceramic water filters can eliminate more than 99.9% of bacterial pollutants from water, 
including E. coli [21]. The World Health Organization (WHO) estimates that infectious 
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diarrhoea brought on by the presence of such toxins in water results in the death of three million 
people annually, therefore this constitutes a substantial advancement in the quality of drinking 
water [22]. Despite this, drinking water may still be dangerous owing to the presence of 
chemical pollutants. Chemical pollutants, such as heavy metals and pesticides, may affect how 
well important organs operate [23]. This led to various investigations on the silica from rice 
husks being added to ceramic water filters. Silica from RH is used in porous ceramic structures 
to filter out chemical pollutants from drinking water. It has been shown that silica derived from 
rice husk able to eliminate the contaminated water.  
 
Fabrication of Ceramic Water Filter 
 

Ceramic membranes are widely recognised for creating porous and thick pore 
structures, where the presence of pores may be formed based on the kind of manufacturing 
procedure employed. Nevertheless, porous ceramic membranes have attracted a lot of interest 
due to developments in ceramic membrane separation application technologies and the 
technical and scientific need for porous structures, such as water treatment. Fabrication of 
ceramic water filter from RH silica could be performed in several methods such as slip casting 
method [24] and dry pressing method [25]. Depending on the method of shaping, ceramic 
membranes can be configured as flat sheets, tubular structures, or multichannel structures. 
 
Slip Casting 
 

The slip casting technique is often employed to create ceramics with complicated 
shapes that are irregular and non-concentric, as shown in Figure 1. In combination with creating 
porcelain, Monsieur Tendelle utilised this technique for the first time in France in 1790. Slip 
casting is a popular process for making ceramic membranes because it is easy to use and less 
expensive than other methods [26]. A slip casting slurry is placed over a microporous plaster 
of Paris (POP) mould throughout the procedure. According to Darcy's law, the fluid from the 
slurry is drawn into the mould by a capillary suction pressure caused by the porous nature of 
the mould. The walls of the mould become a cast, which is a solid coating that has condensed. 
Excess slip is poured out when the required cast thickness has been achieved, and the mould 
and cast are then let to dry. The cast typically shrinks as it removes itself from the mold, and it 
is simple to remove. After the cast has fully dried, it is heated to burn off the binder and sintered 
to create the final product [27]. To create a slurry, however, in order to produce the desired end 
result, the precise composition of the powder combination and water employed should be used. 
Due to the slow drying process involved in this method, casting times are frequently prolonged. 
Additionally, the wall thickness, which is typically substantial, is difficult to manage 
throughout the consolidation and drying step. According to Iwata et al. [28], casting time and 
slurry conditions affected the thickness of the ceramic membrane produced by the slip casting 
method. 



Putri Syalabiah et al. Malaysian Journal of Microscopy Vol. 19, No. 2 (2023) Page 234-247  

237 
 

 
Figure 1: Schematic diagram of the slip casting process [26] 

 
Dry Pressing  
 

One of the most used methods in the ceramics industry is pressing. For dry powder 
compaction (contains less than 2 wt% water) and semidry powders (holds between 5 and 20 
wt% water), uniaxial die pressing and isostatic pressing are often utilized (Figure 2). When 
using a stiff die, the powder material is compressed and shaped uniaxially at the same time 
[29]. Cold process and hot process are the two subtypes of uniaxial die compaction process. A 
powder combination is placed in a die and uniaxially compressed to create a green body 
(compacted powder) for the cold pressing process. Then take the sample out. The hot process 
is virtually identical to the cold method, except the green body is heated by induction in a 
vacuum or inert gas environment [30]. When compared to the slip casting method, the pressing 
process offered greater coverage for the production of ceramic membrane. The strong 
mechanical strength of the ceramic membrane produced by the pressing process makes it 
suitable for use in high-pressure applications. However, the pressing method configuration 
only produces symmetrical membrane as opposed to asymmetrical membrane because it is 
typically made in a disc or rectangular shape.  
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Figure 2: Schematic diagram of uniaxial die compaction for cold process [31] 

 
 
Characterisation of Ceramic Water Filter Fabricated by Slip Casting and Dry Pressing 
 
SEM Morphology  
 

To learn more about the microstructure of sintered green CWFs, it is necessary to analyse 
their morphology using FESEM. The samples with 90:10, 70:30 and 80:20 weight ratios of 
kaolin to RH as shown in Figure 3(b1), (c1) and (d1) respectively. Pore-forming agents 
(temperature-sensitive components) are often required during heat treatment to create pores in 
porous ceramic materials [32]. To prevent cracking during sintering, the green CWFs must be 
pre-dried at room temperature prior to sintering. In order to maintain the bond between the 
metallic particles and increase the samples' strength and hardness, they were sintered at low 
temperatures that were gradually raised.  
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Figure 3: Cross-sectional microstructure of (b1) Kaolin:RH = 90:10, (c1) Kaolin:RH = 70:30 
and (d1) Kaolin:RH = 80:20 [24] 

Figure 4 displays SEM images of polished and silica compacts made with amorphous 
and crystalline RHA and sintered at 1450 °C. SEM microstructure reveals that samples made 
with amorphous RHA exhibit improved compaction when sintered at higher temperatures. 
According to the result obtained, it was possibly be attributed to the lower green density of 
silica made using amorphous RHA. These less dense samples begin to form crystals when they 
are sintered at higher temperatures [33]. These crystals reorganise themselves in more compact 
groupings to take advantage of the extra space created by the low densification, which increases 
the density of sintered samples. SEM micrographs in Figure 4 shows that the densification 
improves as the sintering temperature rises. 

 

   

   
 

Figure 4: SEM microstructure of sintered silica compacts fabricated at 1450 °C using 
different heat-treated RHA of (a) 500 °C, (d) 700 °C, (g) 1000 °C and (j) 1200 °C [25] 

 
 
Porosity and Density 
 

Porosity and density are significant factors that affect how well green CWFs separate 
heavy metals. A porous region and porosity are related. Porosity rises as the weight ratio of RH 
additions to kaolin increases, but the inverse is true for density revealed in Figure 5. S2 has the 
lowest density (1.79 g cm3) and the highest porosity (45.10%), which can be attributed to the 
slip-casting of uncompacted particles and the expansion of the pores network. The consistency 
between porosity and density in the porous region in this research, which is affected by the 
sintering temperature and silica content, is comparable to that discovered in other studies [34]. 
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Figure 5: Porosity, density and water absorption of porous CWFs with different composition 
additives [24] 

 
Utilizing several types of heat-treated amorphous and crystalline RHA and an ideal 

concentration of sucrose binder solution, silica compacts are effectively manufactured. Further 
sintered at three temperatures (1450 °C, 1500 °C, and 1550 °C), these samples are then finally 
consolidated. The collected samples had a bulk density of between 1.59 g/cm3 and 1.97 g/cm3 
as shown in Figure 6(a). For all types of RHA, samples that were sintered at a higher 
temperature display greater bulk density [33]. This could be explained by samples 
consolidating more effectively at higher temperatures. In silica compacts treated at higher 
temperatures, a trend toward lessening bulk density is seen. Surprisingly, the densification and 
mechanical strength of the manufactured samples are trending in the opposite direction from 
those of the green samples. Despite the fact that amorphous samples' green densities are lower 
than those of samples made using crystalline RHA, sintered materials made utilising 
amorphous RHA have superior bulk densities. This tendency is related to the conversion rate 
and percentage concentration of silica phases. 
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Figure 6: Physical and mechanical properties of sintered silica compacts fabricated using 
different heat-treated RHA [25] 

 
 
Phase Analysis 
 

The structural characteristics of raw materials (kaolin, RH, and zeolite) and the 
structural changes of all green CWFs following fabrication and sintering were examined using 
XRD analysis. The presence of sharp peaks in the minerals kaolinite (JCPDS Card no. 06-
0221), gibbsite (JCPDS Card no. 01-0263), and quartz (JCPDS Card no. 46-1045) 
demonstrates that the mineral kaolin was primarily composed of silica and alumina with a 
highly crystalline structure as shown in Figure 7. RH has an amorphous form and includes 
silica, as seen by the wide peak of quartz (JCPDS Card no. 56-0512) [35]. While the well-
crystalline RH ash utilised as the starting material for the synthesis of zeolite is what is 
responsible for the extremely crystalline zeolite peaks (JCPDS Card no. 38-0241) [36]. It is 
evident that the structure of samples is altered by the production and sintering of CWFs at high 
temperatures (1200 °C). Bond angles are modified and interatomic distances are somewhat 
altered as a result of the cooling process's transition from high to low temperatures. Quartz, 
tridymite, and cristobalite are three polymorphic forms of silica, and at low and high 
temperatures, each one has a distinct structure [34]. 

 
Figure 8 displays silica compacts made with various heat-treated RHA and sintered at 

various temperatures, as seen by their XRD patterns. Since there is more cristobalite in the 
amorphous RHA used to prepare the silica compacts, they have a higher bulk density. The 
amorphous silica compacts instantly transform to the cristobalite phase at higher sintering 
temperatures, exceeding the tridymite phase. Due to impurities, the creation of the tridymite 
phase is also visible, although the quantity of this conversion is minimal. However, when silica 
compacts made with crystalline phase are sintered at higher temperatures, silica transitions 
from tridymite to cristobalite. Tridymite is already the predominant phase in crystalline RHA, 
hence the transition to cristobalite at higher temperatures takes a bit longer. Because of this, 
silica compacts made with crystalline RHA are less dense at higher temperatures due to a 
smaller cristobalite phase. For all samples, whether produced using amorphous RHA or 
crystalline RHA, the silica compacts exhibit greater bulk density when sintered at higher 
temperatures. The greater conversion of the tridymite phase to the cristobalite phase at higher 
temperatures may be responsible for this phenomena. The XRD pattern shows in Figure 8 
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provides strong support for the aforementioned assertion and clearly illustrates how the 
tridymite phase loses intensity as temperature increases [25]. 
 
 

   

 
Figure 7: XRD of raw materials including (a) S0 (Kaolin), S1 (Kaolin:RH = 90:10) and S2 

(Kaolin:RH = 70:30) and (b) S3 (Kaolin:RH = 80:20) [24] 
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Figure 8: XRD pattern of silica compacts fabricated with different heat-treated RHA and 

sintered at different temperatures [25] 
 
 
Conclusions 

 
The performance and price of water filter technology will determine how far the 

industry can advance with it. Due to its advantages, the ceramic water filter is currently 
receiving more attention in the scientific community. However, the major drawback is the 
expensive cost of manufacturing ceramic water filters. Therefore, thorough research into the 
advantages of ceramic water filters in terms of their long service lives and improved 
performance will undoubtedly become more concentrated in the future to make up for their 
high price. On the other hand, attention should also be given to other options, like the price of 
manufacturing ceramic water filters. It could be accomplished by choosing the right raw 
materials and techniques. For instance, natural clay, solid waste, or any other inexpensive 
materials can be used as the primary materials and as the method for creating ceramic water 
filters. The majority of researchers use the pressing approach. Compared to the alternative 
technique, this procedure is more costly. The slip casting technique provides an excellent 
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method that is inexpensive, simple to use, and doesn't require the use of sophisticated 
machinery. However, it was difficult to regulate and dependent on the casting time and slurry 
condition how thick the ceramic water filter was made utilising the slip casting process. To 
solve this issue, a modified slip casting process has to be used. Additionally, attention should 
be paid to the ceramic water filter's performance, which is closely related to the elements 
influencing the creation of efficient, affordable ceramic water filters. To enhance the 
development and characteristics of the ceramic water filter, more research is required, such as 
optimising the composition and size of precursor materials and pore formers via the design of 
the experiment. Overall, rice husk silica water filters have shown promising results in removing 
contaminants from water. They are low-cost, environmentally friendly, and have excellent 
adsorption and filtration properties. Further research is needed to optimize the fabrication 
process and improve the filtration efficiency of these filters.  
 
 
Acknowledgements 

 
This research was supported by Universiti Tun Hussein Onn Malaysia (UTHM) 

through REGG (vot Q207). 
 
 
Author Contributions 
 

All authors contributed toward data analysis, drafting and critically revising the paper  
and agree to be accountable for all aspects of the work. 
 
 
Disclosure of Conflict of Interest 
 

The authors have no disclosures to declare. 
 
 
Compliance with Ethical Standards 
 

The work is compliant with ethical standards. 
 
 
References  

[1] Abdullah, M. N., Mustapha, M., Sallih, N., Ahmad, A., Mustapha, F. & Dahliyanti, A. 
(2021). Study and Use of Rice Husk Ash as a Source of Aluminosilicate in Refractory Coating. 
Materials. 14(13), 3440. 

[2] Hassan, S. A. M., Ting, S. S., Zulkepli, N. K. & Kasim, F. H. (2022). Physicochemical 
Characterization of Rubberwood Sawdust, Mushroom Spent Medium, Rice Husk, and Rice 
Husk Ash as Potential Growth Substrates for Wild Schizophyllum Commune Cultivation. 
Malaysian Journal of Microscopy. 18(2), 225-236.  

[3] Sharma, G., Kaur, M., Punj, S. & Singh, K. (2020). Biomass As a Sustainable Resource for 
Value-Added Modern Materials: A Review. Biofuels, Bioproducts and Biorefining. 14(3), 673-
695. 



Putri Syalabiah et al. Malaysian Journal of Microscopy Vol. 19, No. 2 (2023) Page 234-247  

245 
 

[4] Glushankova, I., Ketov, A., Krasnovskikh, M., Rudakova, L. & Vaisman, I. (2018). Rice 
Hulls as a Renewable Complex Material Resource. Resources. 7(2), 31. 

[5] Alam, M. M., Hossain, M. A., Hossain, M. D., Johir, M. A. H., Hossen, J., Rahman M. S., 
Zhou, J. L., Hasan, A. T. M. K., Karmakar, A. K. & Ahmed, M. B. (2020). The Potentiality of 
Rice Husk‐Derived Activated Carbon: From Synthesis to Application. Processes. 8(2), 203.  

[6] Kim, J., Yi, S. H., Jung, D. H. & Park, H. S. (2019). Controlling hierarchical porous 
structures of rice husk derived carbons for improved performances of capacitive deionization. 
Environmental Science: Nano. 6(3), 916–924. 

[7] Das, S., Shah, M., Gupta, R. K. & Bordoloi, A. (2019). Enhanced Dry Methane Reforming 
Over Ru Decorated Mesoporous Silica and Its Kinetic Study. Journal of CO2 Utilization. 29, 
240-253. 

[8] Suryana, R., Iriani, Y., Nurosyid, F. & Fasquelle, D. (2018). Characteristics of Silica Rice 
Husk Ash from Mojogedang Karanganyar Indonesia. IOP Conference Series: Materials 
Science and Engineering. 367, 012008. 

[9] Beleuk a Moungam, L. M., Lemougna, P. N., Kaze, R. C., Mohamed, H., Nemaleu, J. G. 
D., Bilong, N., Kamseu, E., Mvondo-Ze, A. D. & Kenfack, I. T. (2021). Synthesis of Volcanic 
Ash‐based Porous Inorganic Polymers Using Biomass as Pore Inducing Agent: Phase 
Evolution and Descriptive Microstructure. Silicon. 14, 2595–2608 

[10] Teixeira, L. B., Guzi de Moraes, E., Shinhe, G. P., Falk, G. & Novaes de Oliveira, A. P. 
(2020). Obtaining Biogenic Silica from Sugarcane Bagasse and Leaf Ash. Waste and Biomass 
Valorization. 12(6), 3205–3221. 

[11] Sathiyapriya, R., Hariharan, V., Prabakaran, K., Durairaj, M. & Aroulmoji, V. (2019). 
Nanotechnology in Materials and Medical Sciences. International Journal of Advanced 
Science and Engineering. 5(3), 1077-1084. 

[12] Calderon, J. A. G., Lopez, D. C., Perez, E. & Montesinos, J. V. (2019). Polysiloxanes as 
Polymer Matrices in Biomedical Engineering: Their Interesting Properties as The Reason for 
The Use in Medical Sciences. Polymer Bulletin. 77(5), 2749–2817. 

[13] Maher, S., Kumeria, T., Aw, M. S. & Losic, D. (2018). Diatom Silica for Biomedical 
Applications: Recent Progress and Advances. Advanced Healthcare Materials. 7(19), 
1800552. 

[14] Jarka, P., Tanski, T., Matysiak, W., Krzeminski, L., Hajduk, B. & Bilewicz, M. (2017). 
Manufacturing and Investigation of Surface Morphology and Optical Properties of Composite 
Thin Films Reinforced by TiO2, Bi2O3 and SiO2 Nanoparticles. Applied Surface Science. 424, 
206-212. 

[15] Goswami, K. P., Pakshirajan, K. & Pugazhenthi, G. (2022). Process Intensification 
Through Waste Fly Ash Conversion and Application as Ceramic Membranes: A Review. 
Science of the Total Environment. 808, 151968. 



Putri Syalabiah et al. Malaysian Journal of Microscopy Vol. 19, No. 2 (2023) Page 234-247  

246 
 

[16] Song, C., Ye, F., Liu, S., Li, F., Huang, Y., Ji, R. & Zhao, L. (2019). Thorough Utilization 
of Rice Husk: Metabolite Extracts for Silver Nanocomposite Biosynthesis and Residues for 
Silica Nanomaterials Fabrication. New Journal of Chemistry. 43, 9201-9209. 

[17] Schrader, A. M., Monroe, J. I., Sheil, R., Dobbs, H. A., Keller, T. J., Li, Y., Jain, S., Shell, 
M. S., Israelachvili, J. N. & Han, S. (2018). Surface Chemical Heterogeneity Modulates Silica 
Surface Hydration. Proceedings of The National Academy of Sciences. 115(12), 2890-2895. 

[18] Farrow, C., McBean, E., Huang, G., Yang, A. L., Wu, Y. C., Liu, Z., Dai, Z. N., Fu, H. 
Y., Cawte, T. & Li Y. P. (2018). Ceramic Water Filters: A Point-of-Use Water Treatment 
Technology to Remove Bacteria from Drinking Water in Longhai City, Fujian Province, China. 
Journal of Environmental Informatics. 32(2), 63–68. 

[19] Wu, J., Cao, M., Tong, D., Finkelstein, Z. & Hoek, E. M. V. (2021). A Critical Review of 
point-of-use Drinking Water Treatment in the United States. Npj Clean Water. 4(1),1-25. 

[20] Fuzil, N. S., Othman, N. H., Alias, N. H., Marpani, F., Othman, M. H. D., Ismail, A. F., 
Lau, W. J., Li, K., Kusworo, T. D., Ichinose, I. & Shirazi, M. M. A. (2021). A Review on 
Photothermal Material and Its Usage in the Development of Photothermal Membrane for 
sustainable Clean Water Production. Desalination. 517, 115259. 

[21] Perez-Vidal, A., Rivera-Sanchez, S. P., Florez-Elvira, L. J., Silva-Leal, J. A., Diaz-Gomez, 
J., Herrera-Cuero, L. F. & Botero, L. P. L. (2019). Removal of E. coli and Salmonella in Pot 
Ceramic Filters Operating at Different Filtration Rates. Water Research. 159, 358-364. 

[22] Drinking Water Key Facts (2022). [Online]. [Accessed 21st March 2022]. Available from 
World Wide Web:https://www.who.int/news-room/fact-sheets/detail/drinking water 

[23] Azizi, G., Akodad, M., Baghour, M., Layachi, M. & Moumen, A. (2018). The Use of 
Mytilus spp. Mussels as Bioindicators of Heavy Metal Pollution in the Coastal Environment. 
A Review. Journal of Materials and Environmental Sciences. 9(4), 1170-1181. 

[24] Alias, S. S., Harun, Z. & Mansor, S. A. (2020). Characterization and Performance of Rice 
Husk as Additive in Green Ceramic Water Filter Fabricated by Slip-casting. World Journal of 
Engineering. 17(4), 553-562. 

[25] Gupta, A., Pandey, V., Yadav, M. K., Mohanta, K. & Majhi, M. R. (2022). A Comparative 
Study on Physio-mechanical Properties of Silica Compacts Fabricated using Rice Husk Ash 
Derived Amorphous and Crystalline Silica. Ceramics International. 48, 35750-35758. 

[26] Issaoui, M. & Limousy, L. (2019). Low-cost Ceramic Membranes: Synthesis, 
Classifications and Applications. Comptes Rendus Chimie. 22, 175-187. 

[27] Hubadillah, S. K., Jamalludin, M. R., Othman, M. H. D. & Iwamoto, Y. (2022). Recent 
Progress on Low-cost Ceramic Membrane for Water and Wastewater Treatment. Ceramics 
International. 48, 24157-24191. 

https://www.who.int/news-room/fact-sheets/detail/drinking%20water


Putri Syalabiah et al. Malaysian Journal of Microscopy Vol. 19, No. 2 (2023) Page 234-247  

247 
 

[28] Iwata, N., Yamada, S. & Mori, T. (2020). Effect of Medium Condition Change on Green 
Body Density during Casting and Drying. International Journal of Applied Ceramic 
Technology. 18(2), 384-393. 

[29] He, Y., Li, Y. Y., Evans, T. J., Yu, A. B. & Yang, R. Y. (2019). Effects of Particle 
Characteristics and Consolidation Pressure on the Compaction of Non-spherical Particles. 
Minerals Engineering. 137, 241-249. 

[30] Alshataif, Y. A., Sivasankaran, S., Al-Mufadi, F. A., Alaboodi, A. S. & Ammar. H. R. 
(2019). Manufacturing Methods, Microstructural and Mechanical Properties Evolutions of 
High‑Entropy Alloys: A Review. Metals and Materials International. 26(8), 1099–1133. 

[31] Suarez, S., Reinert, L. & Mucklich, F. (2016). Carbon Nanotube (CNT) Reinforced Metal 
Matrix Bulk Composites: Manufacturing and Evaluation. In Diamond and Carbon Composites 
and Nanocomposites. 1st edition. Ed. Aliofkhazraei, M. (IntechOpen), pp. 1728-1839.  

[32] Misrar, W., Loutou, M., Saadi, L., Mansoori, M., Waqif, M. & Favotto, C. (2017). 
Cordierite Containing Ceramic Membranes from Smectetic Clay using Natural Organic Wastes 
as Pore-forming Agents. Journal of Asian Ceramic Societies. 5(2), 199-208. 

[33] Ren, Y., Ren, Q., Wu, X., Zheng, J. & Hai, O. (2019). Mechanism of Low Temperature 
Sintered High-strength Ferric-rich Ceramics using Bauxite Tailings. Materials Chemistry and 
Physics. 238, 121929. 

[34] Almandoz, M. C., Pagliero, C. L., Ochoa, N. A. & Marchese, J. (2015). Composite 
Ceramic Membranes from Natural Aluminosilicates for Microfiltration Applications. 
Ceramics International. 41(4), 5621-5633. 

[35] Jamalludin, M. R., Harun, Z., Hubadillah, S. K., Basri, H., Ismail, A. F., Othman, M. H. 
D., Shohur, M. F. & Yunos, M. Z. (2016). Antifouling Polysulfone Membranes Blended with 
Green SiO2 from Rice Husk Ash (RHA) for Humic Acid Separation. Chemical Engineering 
Research and Design. 114, 268-279. 

[36] Rosman, N. (2015). Study on the Effect of Zeolite Rice Husk Particles on Polysulfone 
Membrane. (M. Eng. Thesis, Universiti Tun Hussein Onn Malaysia, Malaysia) pp. 54. 

 


