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Exploring the use of imine-functionalized silica nanoparticles as nanosensors
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Introduction: The Imidacloprid (IMD) Dilemma ® Results and Discussion
Maintaining a balance between agricultural demands and environmental survival is critical. Morphology, composition, structure and optical properties of silica nanoparticles: ' Comparing KPMs across the undoped nanosensor series: Kev Trends:
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for global food security, yet their overapplication threatens the very ecosystems we rely on. NP 1200 - nanopartlcles. ,(S,NP'IMS) achieved
Imidacloprid application is like a double-edge sword, the same features (potency, efficacy, 1000 - Moy the best S§n5|t|V|ty but worst LOD.
selectivity) that promotes its usage are the same features that do great harm if misused (Figure SNPIMS SNP-IMa Z 800 - SNP-M2 st * SNP-IM2 displayed the second worst
1). Hence the need for rapid detection and monitoring systems to provide critical data such as

the presence and levels of these toxic chemicals in various matrices at the right velocity, veracity

and variety. Such systems foster quick and resolute data-driven decision-making and action at

several levels — from the common man to policy makers — aiding the achievement of the
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YUY swemi Q600 - sensitivity but the best LOD.
- * The variability in the response (o) is
] playing a key role in the observed
M1 IM4 M5 LODs.
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Figure 2 plate-like shape, 20 nm in

sustainable development goals. diameter (HR-TEM). Oxygen, minor trace of impurities from Receptor Tvpe Receptor Type
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Figure 1 (a) The impact of Imidacloprid application and (b) their influence on certain SDGs | " torzsossmm—l °° N f: ol nonds with the Imine.
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Materials and Methods ™ wavenumber (m-1) % 4s g HOMOLUMO are situated on
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Silica nanoparticle synthesis (sol-gel) Functionalization Figure 4 Vibrational bands (siloxane; Figure 5 Three major absorption & P complex suggesting that electronic
gH : : : : : : : . BT TS
Na,SiOs sy + 2HCl(gq) = SiO; () + 2NaCl(gq) + Ho 0 @ silanol) consistent with literature features consistent with the formation transition might possess significant
| | | N o | reports of silica (FT-IR). of defect states (UV-Vis). . _ Figure 8 HOMO-LUMO structure and charge transfer character.
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Parameters ————— Electronic structure calculations Figure 6 (a) Titration of Imine 2-functionalized silica nanoparticles (SNP-IM2) with | « Next steps include:
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