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Contextualization

In the ambit of the subjects of Biology and Chemistry , and using Project Based Learning 
as pedagogical methodology, 12    grade students, working in partnership with the 
Engineering Department of the University of Minho,  produced compressed earth blocks 
using sustainable based materials, such as cigarette butts and recycled paper.

Introduction

It is commonly known that the premature depletion of the planet’s natural resources and 
pollution are two of the biggest contemporary problems, which has lead society to look for 
viable solutions for these. In fact, cigarette butts are one of the biggest pollutants of 
everyday life, and it is pertinent to consider how to process and dispose this waste. In 
addition, cement is one of the main responsible for the emission of CO2, contributing,
during its manufacture, to about 8% of the total CO2 expelled to the atmosphere.
Therefore, and having as main concern the valorization of residues and contributing to the 
necessary reduction of environmental impacts, the project entitled “Rebrick” was 
developed with the main purpose of building compressed earth blocks (BTC) for the 
construction application, where cigarette butts would be incorporated and the cement use 
would be minimized. 

Methods and materials

In order to achieve our goal, the necessary materials for the manufacture of BTCs were
characterized (soil, cigarette butts and recycled paper), the way of producing them was
evaluated, the optimization of the formulation of the mixture was considered (it was
agreed that each compound of the brick would have to be submitted to individual tests.
With that being, the most favorable percentage of water in the brick, as well as the
incorporation of cement, lime and cement or only lime, combined with soil would have to
be studied to achieve the previous), and we would determine its main physical and
mechanical characteristics that would allow validating the hypothesis of use in real cases.
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Chart 1- Obtained results

Graphic 1- Compression test summary

Graphic 2- Obtained curve for the compression 
tests of 5% lime BTCs

Graphic 3- Obtained  curve for the 
compression tests of 10% lime BTCs

Graphic 4- Comparison between the obtained 
curves in the compression trials for BTCs with 5% 

lime and 10% lime

Graphic 5- Compression trials 
summary for the final BTCs

Chart 2- Obtained results
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Conclusion

To sum up, thanks to the conducted studies, we were able to conclude that the
recycled paper slightly decreased the brick’s resistance, due to its less resisting
nature, however, when cigarette butts fibers were added, the compression breaking
point from the reference BTC was recovered. Thus, we proved that incorporating
cigarette butts fibers is quite advantageous and promising, so it should be the object
of further studies and improvement.
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Fig. 1- Collected cigarette butts Fig. 2-
Leaching of 

the cigarette 
butts

Fig. 3-
Shredding of 
the cigarette 

butts

Fig. 4- Shredded fibers in the oven

Fig. 5-
Construction of 

test pieces

Fig. 6-Reference 
specimens (soil)

Fig. 7-Test pieces in the compression test Fig. 8- Ball method

Fig. 9- Putting the 
mixture for the 

construction of the 
final test pieces in the 

mould

Fig. 10- One of the 
final building blocks 

Fig. 11- Final blocks: block with soil, 
block with soil and 10% lime and block 
with soil, 10% lime and cigarette butts 

fibers

Fig.12- Compression tests 
of the final blocks
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