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Long-term anthropogenic activities have driven widespread soil contamination with 

persistent, bioaccumulative xenobiotics, among which hexavalent chromium Cr⁶⁺ is 

of foremost concern. 

Our study presents an integrated system for Cr⁶⁺ reduction in contaminated 

soils using a synergistic myco-phytoremediation protocol, while monitoring its 

bioremoval with miniaturized electrochemical sensors based on innovative 

nanomaterials, allowing rapid, sensitive, and in situ detection.
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Our integrated system successfully attained Cr6+ reduction and 

phytoextraction from soil, with real-time, sensitive detection of Cr6+, 

establishing a potential field-transferable myco-phytoremediation and 

monitoring framework for industrial Cr-contaminated sites.

❑ Cr6+ reduction confirmed through 

increasing chromate reductase 

activity, proportional with increasing 

Cr concentration
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❑ Highly Cr tolerant strains (TI ≥ 1 g/L 

K2Cr2O7) with high Cr removal 

efficiency and confirmed plant 

promoting traits formed the consortium 

Electrodeposition of Prussian 

Blue (PB) on SPE sensors:

❑ Amperometry at an applied 

potential of 0.4 V, for 400 s, in 

0.1 M K3Fe(CN)6 containing 

0.1 M FeCl3, prepared in 0.2 M 

KCl + 0.2 M HCl.
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Cr6+ reduction at PB/SPE  

(0.1 M, ν = 0.1 V/s)
Cylic voltammetry activation of PB in  

0.2 M KCl + 0.2 M HCl, 0,05 V/s, 8 cycles. 
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Amperometric detection of Cr6+ in soil solution , E = 0.1 V, in 0.1 M HCl + 0.1 M KCl solution 

❑ >95% reduction in Cr6+ concentration after 8 weeks using Trichoderma 

consortium in all contaminated soil samples

❑ Trichoderma consortium significantly improved Cr uptake and accumulation in roots 

and shoots by Tagetes erecta;

❑ Improved growth, development and survival in contaminated soil.
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