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Table 1. Chemical analysis of cement constituents

1. X-ray Fluorescence Spectroscopy
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Table 2. Compressive strength of samples after curing in acidic
medium
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Fig. 8. EDS analysis of the concrete samlple' containing 5%
treated rice husk biochar
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(MPa) o Samples
0.81 0 Control
0.28 5
0.25 10 RHB
1.78 5

TRHB
0.25 10
1.84 5 TBB
1.78 10

Table 3. Tensile strength of samples after curing in acidic
medium
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bagasse biochar, A and B. SEM images, C. Real image of the
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Abstract

Concrete is extensively used in the construction industry. To reduce the production of cement and subsequently
reduce air pollution due to the release of CO, gas into the atmosphere and also to increase the strength of
concrete, cement additives can be used. Among such materials is agricultural waste ash which has been found
suitable to partially replace Portland cement in concrete production and can contribute to a decline of the
environmental impact of cement production. One of the additives that can be used in concrete is biochar from
agricultural waste during the pyrolysis process. Pyrolysis is the process in which wastes are decomposed in
the absence of oxygen and at high temperatures. Agricultural wastes are pyrolyzed before being added to
concrete. It produces biofuels that can replace fossil fuels, and pyrolysis residues can be used as cement
additive in concrete for the synthesis of green concrete. In this study, the possibility of using biochar of rice
husk and sugarcane bagasse treated with hydrochloric acid as an additive to replace cement at the values of 0,
5, and 10% was investigated. Sulfuric acid with pH =1 was used to simulate the acidic wastewater
environment. In order to evaluate the effects of the acidic environment on the properties of concrete samples,
weight loss, compressive strength and, tensile strength of the samples were measured and, SEM and EDS
instrumental analyzes were performed on the samples immersed in acid after 28 days. The results showed that
pretreatment of rice husk and sugarcane bagasse with dilute hydrochloric acid could improve the pozzolanic
properties of the samples by reducing the amount of potassium and calcium in the composition. Also,
pretreatment can increase the amorphous silica content, as a result of the removal of cations such as calcium,
magnesium, and potassium from the biomass The results of compressive strength showed an increase in
compressive strength of samples containing 5% of treated rice husk biochar and sugarcane bagasse biochar by
35.9% and 54%, respectively, compared to non-pozzolan sample (control). The changes in the tensile strength
of the samples containing pozzolan compared to the control sample were not significant, compared to the
compressive strength. The weight and compressive strength of concrete samples decreased in the vicinity of
sulfuric acid. The weight loss of all samples was less than the control, but the comparison of the compressive
strength of the samples containing pozzolan with the control showed that only the compressive strength of the
concrete sample containing 5% biochar of treated rice husk was higher than that of control by 16%. Tensile
strength of concrete samples containing 5% biochar of treated rice husk and treated bagasse increased by 12%
and 13%, respectively, compared to the control. In general, the results showed the positive effect of biochar
pozzolan on the mechanical properties such as compressive and tensile strengths of concrete. Positive effect
of biochars on concrete samples strength is probable due to their high specific surface area and amorphous
silica levels. Finally, the results indicated that biochar may be an appropriate candidate for the production of
green concrete.

Keywords: Biochar, Agricultural waste, Green concrete, Sulfuric acid, Pretreatment.
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