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nanoparticles and their expeditious heterogeneous 
catalytic role for the synthesis of 5‑aryl‑[1,2,4] 
triazolidine‑3‑thiones
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Abstract
In this context, first-time cobalt chromite nanoparticles  (CoCr2O4 NPs) were syn-
thesized using honey as a natural precursor through a bio-derived approach. The 
benefits of this protocol are an easy workup using inexpensive precursors. The tex-
tural characteristics of the as-synthesized  CoCr2O4 NPs were examined via XRD, 
FTIR, UV, FESEM, EDX mapping, and VSM studies. Microscopic pictures revealed 
a cuboidal topology with a mean size of 31.69 nm for greenly produced  CoCr2O4 
NPs. Furthermore,  CoCr2O4 NPs were applied as a heterogeneous catalyst for the 
facile and one-step formation of 5-aryl-[1,2,4]-triazolidine-3-thiones. The proposed 
approach offers several admirable benefits, such as straightforwardness, benign 
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