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Abstract—

The construction industry is one of the major causes of degradation of the environment, as this industry utilizes a
large quantity of natural resources and also emits a large quantity of CO-. In addition to this, burnt clay bricks also
play a major role in the degradation of the environment. Rice Husk Ash, which is abundantly available in nature, also
contains a large quantity of silica. In a similar way, fly ash, which is available in industrial form, can also be used to
develop bricks that are more friendly to the environment. In this project, bricks that are more friendly to the
environment and possess higher strength will be developed by using a combination of optimized amounts of Rice
Husk Ash and fly ash instead of burnt clay bricks. In this context, a combination of Rice Husk Ash and fly ash will be
developed to identify the maximum combination that can provide higher strength and sustainability to bricks with
minimum water absorption. In addition to this, durability tests will also be carried out to identify the water
absorption capacity of bricks. In addition, a comparative study on the emission of CO: will be made to assess the
sustainability of the eco-friendly bricks over the burnt clay bricks. The findings revealed that the RHA-fly ash bricks
made from the optimized mixture have higher strength, good durability, and a very low carbon footprint. Keywords:
Eco-friendly bricks, Rice Husk Ash (RHA), Carbon dioxide (CO:) emissions, Carbon footprint reduction,
Environmental Impact Assessment (EIA)

I. INTRODUCTION

Brick is one of the most frequently used construction materials, and this material has always been a favorite among
human beings for thousands of years. Brick is a construction material that comprises square or rectangular pieces,
which can be made from clay or other substances. These pieces are then exposed to high temperatures to make them
more durable. The shape and size of bricks have remained the same over the years, and their uses have remained the
same as well. Bricks can be used for the construction of buildings, walls, arches, etc. Bricks can also be used for
paving paths and roads, as well as for decorative purposes. The most frequently used bricks are those made from
clay, which is exposed to high temperatures to make the bricks more durable. The other materials that can be used
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for making bricks include rice husk ash, rice husk, gypsum, lime, and cement.

4.2 MATERIAL USED
4.2.1  Fly Ash

The byproduct of burning coal in thermal power plants is fly ash. Fly ash contains a lot of silica and other mineral
compounds and hence acts as a pozzolana. Fly ash bricks absorb less heat compared to clay bricks. This is a better
option considering the Indian environment

Figure 4.1 Fly Ash
42.1.1 Determination of specific gravity of fly ash

4.2.1.2 Specific gravity of fly ash is defined as the ratio of the weight of a given volume of fly ash to the
weight of an equal volume of water at a specified temperature.

i SSTan. Obtained Permissible limit (%)
value (%) (IS 3812-2003)

1 Loss On Ignition (LOI) 0.69 % 5%

2 | Silica (Si) 68.22 % 70 %

3 | Calcium Oxide (Ca0) 1.78 % 20%

4 Magnesium Oxide (MgO) 1.06 % 4.56 %

5 Iron Oxide (Fe,0;) 541 % 7.09%

6 Aluminium Oxide (Al,O) 2032% 70 %

7 Sodium Oxide (Na,0) 0.68 % 1.5%

8 | Potassium Oxide (K:0) 1.12% 3.14%

Table 4.2 Chemical composition of fly ash
Formula used for specific gravity

Specific gravity = (W2 - W1) (W2 - W1)— (W3 -
W4)=(910 - 638) (910 - 638) — (1550 - 1400) =
2.2

4.2.3 Lime

The lime powder contains silica. Then it will be dried under the sunlight, and it binds the particles of the brick
together, thus making strong bricks. It was used as a binder as well as a filler.
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Figure 4.3 Lime
4.2.4 Cement

In order to make brick and mortar, Portland Pozzolana cement was used. Between two bricks, it is used as a bonding
agent. Generally, cement plays a significant role in the development of durable structures
: : .
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Figure 4.4 Cement
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V. RESULTS AND DISCUSSION

The study on the development of sustainable bricks incorporating rice husk ash (RHA) demonstrated
significant improvements in both environmental performance and material efficiency compared to conventional clay
bricks. The experimental results revealed that partial replacement of clay with RHA (ranging from 5% to 25%)
influenced the physical and mechanical properties of the bricks.

The compressive strength test indicated that bricks with 10-15% RHA content achieved optimum strength,
comparable to or slightly higher than traditional burnt clay bricks. This improvement is attributed to the pozzolanic
nature of rice husk ash, which enhances bonding within the brick matrix. However, beyond 20% replacement, a
reduction in strength was observed due to increased porosity and reduced cohesion among particles.

V. CONCLUSION

The compressive strength of rice husk ash bricks varies from 7.07 to 10.19 N/mm2 for mix combinations. Compared
to mix 3, conventional bricks are low in value; however, mix 3 bricks are better compared to conventional bricks.
Hence, mix 3 bricks are higher in compressive value. The water absorption percentage varies from 2.94 to

12.47 for a mix combination. This indicates that water absorption by rice husk ash bricks is less than 20%, and this
complies with the code. The development of eco-friendly bricks using industrial and agricultural waste materials is a
step in the right direction to develop sustainable and environmentally friendly bricks. These bricks not only help to
reduce the amount of waste generated but also reduce the environmental impact of traditional brick production
methods, which typically involve the use of non- renewable resources and generate significant greenhouse gas
emissions. Eco- friendly bricks can be developed by using waste materials like fly ash, rice husk, and river sand with
low energy consumption and less greenhouse emissions.

6.1 COMPRESSIVE STREGTH TEST

To test the compressive strength of rice husk ash brick specimens of different mix ratios, the test was conducted by
using a compression test machine (CTM). The compressive strength test was conducted based on the IS 3495:1992
(part 1) code.

CB Mix 2 Mix 3 Mix 4 \fix 5

Figure 6.1 Bar chart of Compressive Strength test valee

© Author(s). This work is peer-reviewed, openly published, and permanently archived
This article is openly accessible and reusable with proper attribution.

https://ijsmt.org/ , Email: editor@ijsmt.org 4


https://ijsmt.org/
mailto:editor@ijsmt.org

# 40 International Journal of Science, Strategic Management and Technology oPEN P~ AcCESS
Miﬂj Volume 02 Issue 03 March-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8
NGy An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases

6.2 WATER ABSORPTION TEST

Figare 6.4 Line graph of Water Absarption test vabse
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