Fabrication of porous clay ceramics material:
substrate for slow-release fertilizer

Kenneth P. Tutong?, Kimberly S. Carangcarang?, Dave Joseph E. EstradaP,Jess E. Gambe?

aPhysics Materials Science Laboratory, Department of Physics,
Mindanao State University- lligan Institute of Technology, lligan City, Lanao del Norte, Philippines

°Center of Sustainable Polymers, Office of the Vice-Chancellor for Research and Extension,
Mindanao State University- lligan Institute of Technology, lligan City, Lanao del Norte, Philippines

& kenneth.tutong@g.msuiit.edu.ph

" Abstract

The production of porous clay ceramics for different range of applications for agricultural and structural purposes are commonly use today. Generally, porous ceramics have better properties in terms of resistance, mechanical strength, low density,
chemical and thermal stability. Though ceramics are porous in nature the study aims to fabricate a low-density clay ceramic with controllable pore sizes. Sacrificial fugitives’ method was used in the fabrication, usually Styrofoam beads and sponges are the
common material used as a pore-forming agent. When these materials were exposed to heat it releases fumes that contaminates air. Thus, using these materials can affects the environment and it risk workers health during the process. By utilizing sago as an
alternative to styrofoam beads and sponges, eco-friendly porous clay ceramics were produced. For clay materials, Kauswagan and Surigao clay were tested. Various tests such as, clay quality and flexural tests were conducted to know what clay are more
efficient to use. It was found out that kauswagan clay had a promising result in terms of clay quality and flexural strength with 0.03764 N/mm?. To achieved porous clay ceramics, mixture of Kauswagan clay and sago are mixed together. The composition
was 33% wt. amount of sago with respect to clay weight. Sago sizes also differ, three different sizes were used as pore-forming agent, powder, crushed, and pearl. Among the three pore-forming agents, pearl sago had a better result. The sample were furnaced
at 950°C temperature and soaked for at least 2 hours. The results demonstrate a 62.153% porosity which is considered as highly porous ceramics. The average pore size is approximately 9.22 x 10> um which is classified as micropore pore size according to
the pore size classification. The density obtained is 2.9667 g/mL which is less dense compared to regular non-pore-forming agent ceramics. The results obtained in the study have given a promising result for further study to achieve better porous clay
ceramics by adjusting some parameters in the study.

\_ y
e INTRODUCTION e METHODOLOGY )
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k will be adjusted to achieve a low dense material. j k Figure 1: Fabrication of porous clay ceramics flow diagram
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