CHAPTER THREE
Proposed Methodology
3.1 Materials
The materials required for this study will include a combination of standard construction materials and specific additives. Below is a list of the materials, along with how and where they will be sourced:
· Cement (Ordinary Portland Cement - OPC): This will be the primary binder in the foam concrete mix. OPC is readily available at local construction supply stores or cement manufacturers. It is essential to use a consistent and reliable brand to ensure uniformity in the experimental results.
· Palm Kernel Oil (PKO): PKO will be sourced from local suppliers of edible oils or directly from palm oil processing companies. PKO is chosen due to its natural surfactant properties and its availability from sustainable palm oil production sources.
· Hydrogen Peroxide (H₂O₂): The hydrogen peroxide (H₂O₂) required for this experiment will be sourced from laboratory chemical suppliers or industrial chemical retailers. A concentration of 30% H₂O₂ will be used, which is standard for use as a foaming agent in lightweight concrete.
· Fine Aggregates (Sand): Sand for the foam concrete mix will be obtained from local suppliers. The sand should be clean, free of organic impurities, and conform to the standards set in ASTM C33 (Standard Specification for Concrete Aggregates).
· Water: Clean potable water will be used for mixing the foam concrete and for curing purposes. The water should conform to the quality standards outlined in ASTM C94 (Standard Specification for Ready-Mixed Concrete).
3.2 Methods to be Used for the Experiment
The following methods will be used to conduct the experiments and evaluate the durability of hybrid foam concrete. Each experiment will be carried out following established standards and codes where applicable.
3.2.1 Preparation of Foam Concrete
Materials Mixing:
· A predetermined amount of OPC, fine aggregates (sand), and water will be mixed in a concrete mixer to form the base mix. The mix will be designed with a constant water-to-cement ratio of 0.4 to ensure consistent hydration and strength.
Addition of Surfactant and Foaming Agent:
· Palm kernel oil (PKO) will be added to the mixture as a surfactant. The PKO will be added at varying concentrations (0%, 1%, 2%, and 3% by weight of cement) to evaluate its effect on foam stability.
· Hydrogen peroxide (H₂O₂) will be used as a foaming agent in the mix. The H₂O₂ will be added at concentrations of 5%, 10%, and 15% by volume of water to create a stable foam in the mixture. The foaming process will be carried out by adding H₂O₂ to the water and allowing it to decompose, forming oxygen bubbles that will be trapped in the mix.
3.2.2 Foam Stability Test
Test Method:
· The stability of the foam will be tested immediately after mixing using the “Foam Expansion Test” (ASTM C869 – Standard Test Method for Foam Used in Lightweight Concrete). The foam’s expansion and half-life will be measured to assess the stability of the foam. A stable foam is critical for producing durable foam concrete with consistent properties.
3.2.3 Molding of Foam Concrete Samples
Mold Preparation:
· Foam concrete will be poured into standard molds of 150mm x 150mm x 150mm dimensions for compressive strength testing. For each mix, three samples will be prepared to ensure the reliability of the results.
Curing Methods:
· The foam concrete samples will be subjected to three different curing methods:
1. Water Curing: The samples will be submerged in clean water at 23°C ± 2°C and kept fully immersed for the entire curing period.
2. Steam Curing: The samples will be exposed to steam at temperatures of 60°C to 70°C for 12 hours a day, followed by air curing until the end of the curing period.
3. Air Curing: The samples will be left in ambient room conditions (approximately 20°C) for the entire curing period, ensuring adequate moisture is retained for hydration.
3.2.4 Compressive Strength Test
Test Method:
· The compressive strength of the foam concrete samples will be tested following the procedures outlined in ASTM C39 – Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens. The samples will be tested at 7, 14, and 28 days of curing. The average compressive strength of three samples will be taken for each curing condition.
3.2.5 Water Absorption Test
Test Method:
· Water absorption will be measured by weighing the foam concrete samples before and after immersion in water for 24 hours. This will be conducted according to ASTM C642 – Standard Test Method for Density, Absorption, and Voids in Hardened Concrete. The increase in weight due to water absorption will be used to calculate the water absorption percentage.
3.3 Summary of Experimental Workflow
1. Preparation of Mixes: Mix OPC, fine aggregates, and water with varying concentrations of PKO and H₂O₂.
2. Foam Generation: Create foam using H₂O₂ as a foaming agent and PKO as a surfactant, ensuring proper foam stability.
3. Molding of Samples: Pour the foam concrete mix into standard molds and allow the samples to cure under different conditions (water, steam, and air curing).
4. Testing: Measure compressive strength, water absorption, and resistance to chemical attacks at different curing stages (7, 14, and 28 days).
5. Data Analysis: Analyze the experimental data to determine the impact of PKO, H₂O₂, and curing conditions on foam concrete durability.
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