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Controllable synthesis of functional silver nanomaterials for colorimetric

detection of chromium ( III') ions
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Abstract : Silver nanomaterial has special optical properties due to its diameter and morphology.lIt is widely used in
bio-diagnosis and environmental monitoring.To address the existed issues in the detection of chromium ions in aqueous
solutions , functional silver nanomaterial is designed and synthesized ,and a detection system is constructed for Cr’* ions in
aqueous solution.The effects of hydrogen peroxide, trisodium citrate and polyvinylpyrrolidone on the synthesis of silver
nanomaterial are investigated. Furthermore , using functional silver nanomaterial as probes ,its detection effects on Cr’* ions
in aqueous solution are explored. The results show that the concentrations of hydrogen peroxide, trisodium citrate and
polyvinylpyrrolidone can effectively control the synthesis of functional silver nanomaterials. By adjusting the concentrations
of these three substances, the particle size of silver nanoparticles can be controlled in the range of 10-245 nm,and silver
nanoparticles with different particle sizes exhibit different colors. The prepared functional silver nanomaterial has an
average particle size of 16 nm when the concentrations of trisodium citrate , hydrogen peroxide and polyvinylpyrrolidone
are 1.61x107 mol-L™",2.13%107> mol - ™" and 3.73x107° mol - ™', respectively, and this functional material has a
good visual detection effect on Cr’* ions in aqueous solution.
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