


GENERATING BRICKS From CLAY AND VESTIGE PADDY STRAW 



Abstract 
The utilization of waste products as partial replacements for clay in brick manufacturing not only helps mitigate the excessive usage of clay but also addresses the pressing issue of waste management. The exploration of alternative materials for brick production, including waste products such as paddy straw, represents a significant step towards sustainable construction practices. In fields, paddy straw is frequently burned, which pollutes the air. Making bricks with it aids in the sustainable management of this agricultural waste. By integrating paddy straw, along with other waste materials, into the brick production process, has the potential to create bricks of satisfactory quality while promoting environmental sustainability. An inventive and sustainable method of producing bricks that solves a number of environmental and financial concerns is to combine clay and leftover paddy straw.

The optimum replacement level of up to 24% paddy straw in brick production, as identified in study, underscores the importance of careful experimentation and analysis to determine the ideal composition for achieving desirable outcomes. Moreover, the successful incorporation of paddy straw in brick manufacturing offers multiple benefits, including reducing environmental pollution, conserving natural resources, and potentially lowering production costs. As sustainable construction practices gain momentum globally, innovative approaches like this contribute to advancing the transition towards more eco-friendly building materials The findings from the effect of incorporating paddy straw in brick manufacturing are promising and contribute to the body of knowledge surrounding eco-friendly building materials.
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1. Introduction

Rice is produced all throughout the world, where it is a basic diet. But it also leads to a significant amount of biomass that is not food being produced, mostly in the form of husks and straw. Despite being hardly used and most rice straw still being burned, these lignocellulosic materials have significant promise. The composition of rice straw and husks, the several steps involved in turning them into useful products, and the variety of applications they can be used for are all covered in this review. These consist of energy generation, building materials, construction amendments, environmental adsorbents, and different specialty items. Aims are being made to find economically and socially acceptable applications for agricultural trash; all of the elements from the rice production cycle can be used. Breaking rice and rice bran, among other so-called waste products, are fully utilized by the food industry and are not taken into account in this review. However, it is important to note that rice bran has potential uses as a functional food due to its capacity to prevent Salmonella from colonizing in the gastrointestinal tract (Bodie et al., 2019), as well as being an oil source with a high smoke point and other reported health benefits. Although there are several physical, chemical, and/or biological treatments that liberate the constituent sugars and phenols, it is challenging to separate the different cell wall polymers due to the durability of lignocellulosic materials. Chars and ashes—products of thermal decomposition—also have valuable qualities, however these are heavily impacted by the pyrolysis conditions and any further treatments that are applied afterwards. The high-value usage of biomass obtained from rice is still underdeveloped, though (Wi et al., 2013), and the practices of burning rice fields and piling rice straw into the soil are still widespread even though they contribute to environmental issues by degrading ecosystems or causing air pollution. The utilization of natural materials like clay for construction, particularly in bricks, has indeed been a longstanding tradition. However, the rapid advancement of technology in the present century has facilitated the exploration and adoption of innovative solutions to address environmental challenges, particularly in managing solid waste.
As highlighted by the statistics from the World Bank on solid waste assessment, the escalating production of solid waste, including materials like paddy straw, presents a pressing concern globally. The exponential increase in solid waste generation, especially in urban areas, necessitates sustainable strategies for disposal and management.
One promising approach to mitigate the challenges posed by solid waste, particularly in urban settings, is the establishment of paddy straw treatment plants. These facilities play a pivotal role in collecting and processing paddy straw from nearby areas or urban centers. Through advanced techniques and machinery, paddy straw can be segregated into different components, which can then be further processed into valuable products.
The treatment of paddy straw not only addresses waste pollution and environmental degradation but also holds significant economic potential. By converting waste materials into usable products, such as powder forms suitable for incorporation into bricks, these treatment plants contribute to resource conservation and circular economy principles.
The integration of recycled paddy straw into brick manufacturing represents a sustainable alternative to traditional brick production methods. By utilizing waste products as raw materials, this approach reduces reliance on finite resources while simultaneously mitigating environmental pollution associated with landfilling or incineration.
Overall, the adoption of modern techniques and innovative solutions, such as paddy straw treatment plants and the incorporation of recycled materials into brick manufacturing, underscores the importance of embracing sustainable practices to address the challenges of solid waste management and environmental sustainability in the present century.

2. Methodology 
Following methodology is planned during the year 2023-24: 
 To study the literature review related to this work and analysis them. 
· Collection of all materials to be used in investigation. 
· Lab testing of materials.
· Preparation of mix by addition of paddy straw as 0%, 8%, 16%, 24%, 30% and 38% by weight of bricks.
· 4 specimens of each type of mixing of paddy straw were prepared.
· Mixing, drying and burning of bricks.
· Analysis and discussion on properties of bricks i.e. soundness, colour, weight, efflorescence, water absorption, compressive strength.

Previous research has revealed that a variety of wastes, including fly ash from municipal paddy straw incinerators, paper sludge, agricultural waste, industrial waste (sewage, sludge, bagasse), sawdust wastes, limestone dust wastes, and coconut shell powder, have been partially substituted for clay in the production of bricks. These leftovers can be used to make bricks that are adequate. In the current investigation, we employed paddy straw waste from a field to investigate the impact of paddy straw (powder form) in bricks.

3. Mix Design
This involves the following five steps in the brick-making process: mixing, batching, molding, drying, and burning. 
The most accurate and preferred method of mixing the material in the desired proportion is weight batching. Our preferred method of molding was by hand. To begin, the clay-mixed material is inserted into the brick-developing mold until as little space as feasible is left. If there is any excess material, it must be removed with a strike, ideally utilizing a frame with wire attached. After being taken out of this developing assistance, the raw brick is placed on the ground. Bricks are dried after molding, which could take up to a week, depending on the weather. Following the molding of various bricks, each sample was burned in a kiln at a temperature of about 1100 degree Celsius to gain the desired strength.

4. Test to be Performed on Bricks:

4.1.  Weight of bricks
In this test, the weights of the various bricks were measured right after they were made. It has been noted that as the amount of dry paddy straw added to the brick increases, the brick's weight decreases. Bricks with 0% paddy straw weigh, on average, 2999 g. Weights of 2980.7 g, 2955.2 g, 2916.7 g, 2886.8 g, and 2855.5 g all decreased when 8%, 16%, 24%, 30%, and 38% of paddy straw were added, respectively. Thus, when compared to traditional bricks, paddy straw bricks are lighter in weight.

4.2.  Compressive strength test
This test, which is carried out using a compression testing machine, evaluates the load-bearing capacity of bricks when they are compressed. To cover and fill the spaces between the bricks, cement mortar—a paste made of one cement and one clean sand particle that is three millimeters or smaller—is applied to each brick face. It will spend an additional twenty-four hours under the moist jute bags. After that, this is submerged in clean water for a further 48 hours. The prepared sample is placed horizontally with its flat faces facing down. Two ply plywood sheets, each measuring three millimeters in thickness, are carefully positioned beneath the machine's jaws and packed to the top face, keeping the sample from moving. The stress is supplied axially gradually and uniformly until the sample fails completely. It is recorded what this load was reading at the time of the failure. As soon as the testing machine's indicator reading stabilizes, this load is considered the maximum load.
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5. Results and Discussion
The combination of mixes of paddy straw was prepared in a similar manner. Fig. 1 displays the graphical depiction of every test. It can be concluded from the compressive strength tests conducted on all brick samples that the addition of paddy straw results in a decrease in compressive strength. 10.45 N mm-2 is the compressive strength at 0% paddy straw. This strength decreases as more paddy straw is added; reaching values of 10.12 N mm-2, 7.88 N mm-2, 7.29 N mm-2, 6.41 N mm-2, and 5.69 N mm-2, respectively. Bricks containing up to 8% paddy straw can be utilized for construction projects since their hardness yields satisfactory results. Brick at 8% paddy straw is appropriate as a first-class brick as well. Second-class work is defined as brick that has 16% or 24% paddy straw. However, the strength of brick containing 30% and 38% paddy straw is closest to that of third-class brick. Additionally,  Ismail (2006), and Algin (2007) conducted work that was similar to the current analysis.

6. Conclusions
Research show that of all the other types of mixes, the one that substitutes 8% paddy straw for clay yields the best results in every test. Because of its acceptable hardness results, it can be used in construction projects. Up to 24% paddy straw can be found in brick, which is regarded as second-class work. Nonetheless, the properties of bricks that contain a larger proportion of paddy straw are nearly the same as those of third-class brick.
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