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Hazpanue nyomukammm: «PREPARATION OF DEFOAMING AGENT FOR
CONCRETE BY SYNTHESIZING ORGANIC SUBSTANCES»

Abstract: Foam formation in concrete mixtures negatively affects workability,
mechanical properties, and durability. To address this issue, defoaming agents are used
to control air content and enhance concrete performance. This study explores the
synthesis of organic-based defoaming agents suitable for concrete applications.
Various organic compounds, including silicones, polyethers, and fatty acids, were
synthesized and evaluated for their effectiveness in reducing foam formation. The
synthesized defoaming agents were tested based on air content reduction, workability
improvement, and compressive strength retention. The results demonstrate that organic
defoamers effectively reduce excessive air without compromising concrete properties,
providing an eco-friendly and efficient alternative to traditional defoaming agents.

Keywords: Defoaming agent, concrete, organic synthesis, air content control,
workability improvement, polyether, silicone-based defoamer

1. Introduction

Concrete 1s a widely used construction material, but its performance can be
affected by excessive air entrapment, leading to reduced strength, poor durability,
and increased permeability. Defoaming agents, also known as air-detraining agents,
are used to control air content and eliminate unwanted foam formed during mixing.

Conventional defoamers include silicone-based, mineral oil-based, and
surfactant-based formulations, but some of these chemicals have environmental
concerns due to toxicity and non-biodegradability. In this study, we explore the

synthesis of organic defoaming agents derived from silicones, polyethers, and fatty
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acids, which offer high efficiency, chemical stability, and reduced environmental
impact.
2. Mechanism of Defoaming Agents
Defoaming agents work by breaking air bubbles or preventing their
formation in concrete mixtures. The primary mechanisms include:
1. Bubble Coalescence: The defoamer disrupts the surface tension of foam
bubbles, causing them to merge and collapse.
2. Film Drainage Acceleration: The agent promotes liquid drainage from
the bubble film, leading to rupture.
3. Reduction of Surface Elasticity: Organic compounds weaken the bubble
membrane, making it easier for bubbles to collapse.
4. Hydrophobic Particle Interaction: Some defoamers contain
hydrophobic particles that penetrate the bubble surface, leading to deflation.
3. Synthesis of Organic Defoaming Agents
3.1 Selection of Organic Precursors
The key components for synthesizing organic defoamers include:
. Silicones (Polydimethylsiloxane - PDMS): Reduces foam stability
and prevents re-foaming.
. Polyethers (Polypropylene Glycol - PPG): Enhances dispersion
and prevents excessive air entrapment.
. Fatty Acids (Oleic Acid, Stearic Acid): Lowers surface tension
and promotes defoaming action.
3.2 Synthesis Procedure
Step 1: Preparation of Polyether-Based Defoamer
1. React polypropylene glycol (PPG) with ethylene oxide under controlled
temperature (~80—100°C).

2. Adjust the molecular weight to achieve the desired defoaming
efficiency.
3.  Neutralize and purify the synthesized compound.
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Step 2: Synthesis of Silicone-Based Defoamer
1. React polydimethylsiloxane (PDMS) with hydrophobic silica particles
under stirring (~60°C).
2. Modify viscosity by adjusting polymer chain length.
3. Add surfactants to enhance dispersion in aqueous concrete mixtures.
Step 3: Preparation of Fatty Acid-Based Defoamer
1. Mix oleic acid with calcium or aluminum salts to enhance
defoaming activity.
2. Emulsify the mixture to improve stability in concrete.
3.  Adjust pH to 6-8 for optimal defoaming efficiency.
4. Characterization and Performance Evaluation
4.1 Surface Tension Reduction
. Measured using a tensiometer to evaluate how well the defoamer reduces
surface tension in the concrete mixture.
4.2 Air Content Reduction in Concrete
. The ASTM C231 standard was used to measure air content before and
after adding the defoamer.
4.3 Workability and Slump Test
. Slump tests were performed to assess the effect of defoaming agents on
concrete consistency.
4.4 Compressive Strength Analysis
. Concrete samples were cured and tested using ASTM C39
standards for compressive strength evaluation.
4.5 Foam Stability Test
. A foam column method was used to determine the persistence of bubbles
after defoamer application.
5. Results and Discussion

5.1 Effect on Air Content Reduction
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Defoamer Type | Initial Air Content | Final Air Content | Reduction
(Vo) (“o) (“o)
Silicone-Based 6.2 2.1 66%
Polyether-Based 5.8 2.4 59%
Fatty Acid- 6.0 2.8 53%
Based
. Silicone-based defoamer showed the highest air content reduction due to

its strong anti-foaming properties.

. Polyether-based defoamer provided balanced performance with good
compatibility.

. Fatty acid-based defoamer was effective but slightly less potent
compared to synthetic counterparts.

5.2 Impact on Concrete Workability

Defoamer Type Slump (cm) Before | Slump (cm) After
Addition Addition
Control (No 8.5 8.5
Defoamer)
Silicone-Based 8.5 9.2
Polyether-Based 8.5 9.0
Fatty Acid-Based 8.5 8.7
. Slight improvement in workability was observed in silicone and

polyether-based defoamers due to enhanced flow properties.

5.3 Compressive Strength Retention

. All synthesized defoamers maintained over 90% of compressive
strength compared to control samples.

. Silicone-based defoamer showed the highest strength retention (~96%)
due to minimal interference with hydration reactions.

5.4 Foam Stability Test

. Silicone defoamers collapsed foam within 3 minutes.

. Polyether-based defoamers took 5—7 minutes.
470



. Fatty acid-based defoamers took 10 minutes, indicating slower
defoaming action.

6. Conclusion

The study successfully synthesized and evaluated organic-based defoaming
agents for concrete applications. The key findings include:

. Silicone-based defoamers exhibited the highest efficiency in reducing air
content and improving workability.

. Polyether-based defoamers provided a balanced approach with moderate
effectiveness and good compatibility.

. Fatty acid-based defoamers offered an eco-friendly alternative with
decent defoaming capability.

Organic defoaming agents present a sustainable and efficient solution for air
content control in concrete, improving both workability and mechanical
performance. Future research should focus on optimizing formulations for cost-
effectiveness and large-scale applications.
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