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Abstract  

The increase of various industries and the growth of the earth's population have caused various types of 

contamination in the environment. Anionic contaminants are one of the most important contaminants in 

water, which have many risks to human health and living organisms and also have many important 

environmental risks. Therefore, it is important to modify these resources. Studies showed that the use of 

biochar and metal-coated biochar effectively leads to the removal of a significant amount of contaminants 

from water and soil, but so far, the effect of carbon-metal composite on the removal of contaminants, 

especially anionic contaminants, has not been comprehensively investigated. In this research, the effect of 

biochar, metal-coated biochar and biochar-metal composite on the removal of chromium from water was 

investigated. Metal-coated biochars and various biochar-metal composites were prepared from the 

combination of metals (copper, iron and aluminum) with agricultural residues (rice straw) in raw form or 

as a biochar. The samples included Biochar, Copper-coated biochar, Aluminum-coated biochar, Iron-

coated biochar, Copper composite, Aluminum composite, and Iron composite. In the first stage, the 

optimal conditions for contaminant removal were investigated, then an optimal amount of adsorbents and 

contaminant with a concentration of 20 mg/L and pH=6 were combined and shaken for three hours. until 

they reached equilibrium. After centrifugation and filtration, the final concentration of the contaminant 

was read and the chromium removal percentage was calculated. The results of the present research 

showed that the application of iron composite and iron-coated biochar could remove 90.32 and 93.71 

percent of chromium pollutant from the aqueous solution, respectively. Therefore, the use of these 

adsorbents can remediate chromium-contaminated water. 
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Fig  1. Research method overview

Fig. 2. Zeta potential of applied adsorbents
measured at different pHs 
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Fig. 3. Data on chromium equilibrium time 
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Fig. 5. Chromium adsorption amount in different 
adsorbent dosages by biochar 
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Table 2. Analysis of variance of chromium removal 
percentage from aqueous solution 
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** indicates a significant difference at 1%.
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Fig. 6. Mean comparison of the chromium
removal percentage from aqueous solution by

different adsorbents 
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