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Sodium alginate functionalized silver nanoparticles for colorimetric

detection of dimethoate

Feng-Zuo Zhou, Cho-Chun Hu, Tai-Chia Chiu
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Sodium alginate (SA) was used to functionalize the surface of silver nanoparticles (AgNPs) to form
SA-AgNPs for sensing dimethoate with a rapid and sensitive visual readout. UV—Vis
spectrophotometer, Fourier transform infrared spectroscopy and transmission electron microscopy, X-
ray photoelectron spectroscopy, and zeta potential measurements were used to characterize SA-AgNPs
that were synthesized under the ideal conditions. SA-AgNPs were spherical with an average size of
14.6 nm. The stability of SA-AgNPs was investigated towards changes in pH, salinity, and storage
time. This colorimetric assay of dimethoate relied on the change in the absorption ratio (A475/A400) of
SA-AgNPs, resulting in their aggregation caused by dimethoate, leading to a visual change of SA-
AgNPs from yellow to pale yellow. As a result, the absorption ratio (A475/A400) of SA-AgNPs showed
good linearity in the range of 0.05 to 2.0 ppm (R? = 0.9986) with a limit of detection (LOD) of 0.03
ppm. Adding other pesticides did not significantly change the absorption ratio of SA-AgNPs, indicating
its high selectivity as a colorimetric assay. The sensor was successfully used to detect dimethoate in

actual water samples.
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The carbon dots (CDs) were fabricated via electrochemical treatment using trimesic acid and
ethylenediamine as precursors. The CDs exhibited blue fluorescence under ultraviolet irradiation and a
maximum emission of 456 nm at an excitation wavelength of 330 nm; the calculated quantum yield was
22%. Thiram interacts with Cu®* to form a complex with a characteristic absorption peak at 420 nm [1].
The fluorescence of the CDs can be quenched in the presence of the complex through fluorescence
resonance energy transfer. Thus, the proposed method can be used to detect thiram with high selectivity
and sensitivity. Under optimal conditions, the linear range was 0.3-3.75 ppm (R*= 0.9992) with limit of

detection was 0.24 ppm.

Scheme 1 The proposed mechanism for sensing thiram based on fluorescent carbon dots via
electrochemical synthetic process.
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One-pot Synthesis Of P, N co-doped Carbon Dots For The Detection Of Urea And
Urease
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Carbon dot,Urea, Urease

In this work, blue fluorescent carbon dots were synthesized by a one-pot facile synthesis using
cytidine, o-Phenylenediamine, and phosphoric acid. Using urease to hydrolyze urea to produce NH3 to
change the pH value, it can be found that the carbon dots will increase in fluorescence as the pH value
increases. The linear range of urea is 0.05-1 mM when urease is fixed at 0.5 mg/mL, R* = 0.984. The
concentration of urease is detected under 1 mM ureal!, the linear range of urease measured under the
ratio fluorescence of F300/F410 is 0.0025-0.05 mg/mL, R? = 0.989.
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A Cytidine ! o-Pheylenediamine o Carbon Dot . Urea

Scheme 1. Schematic illustration of P, N co-doped carbon dots synthetic process and used for the

determination of urea and urease activity
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Planarians have an impressive ability to regenerate. Planarian neoblasts can differentiate into all the
different tissue types found so far. ') The molecular mechanisms between neoblasts and their
surrounding differentiated tissues are largely unknown. After trauma or surgery, planarians regenerate
all missing tissue, returning to their form in about two weeks?!. From Morgan's experiments), we
found that simple surgery can cause many different regeneration patterns, and through simple
chemical drug treatment, we can obtain various mutant patterns of planarians such as: double-headed,
multi-eyed, and multi-headed. Finding the regularity of cell distribution information from these data
will contribute to the development of planarian regeneration mechanism and regenerative medicine

applications.

Figure 1. Double heads and synapses generated by addition of octanol
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Palladium-Catalyzed C(sp’ )-H Bond Activation and Arylation of 3,4-
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Plausible Palladacycle
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Enhanced catalytic activity of tannic acid functionalized gold nanorods

toward the reduction of 4-nitrophenol
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The conversion of 4-nitrophenol (4-NP) into 4-aminophenol (4-AP) with sodium borohydride (NaBH4)
is the most used chemical reaction for investigating the catalytic activity of various nanomaterials by
ultraviolet—visible (UV-VIS) absorption spectroscopy. Herein, a simple approach is reported for the
preparation of tannic acid-functionalized gold nanorods (TA-AuNRs), which functioned as catalysts for
the reduction of 4-NP with NaBH4. Various processes including UV—VIS absorption spectroscopy,
transmission electron microscopy, X-ray diffraction, Fourier transform infrared spectroscopy, zeta
potential, and X-ray photoelectron spectroscopy were employed to characterize the TA-AuNRs. They
exhibited good catalytic activity during the conversion of 4-NP. Under optimal conditions, the
conversion efficiency was up to 79.04 % in 20 min. The reduction reaction followed the pseudo-first-

order kinetics, and the rate constant was estimated to be 0.0827 min ™!

. The active species responsible for
the conversion efficiency were investigated through scavenger experiments using 1,4-benzoquinone,
1sopropyl alcohol (IPA), and ammonia oxalate as scavengers. The conversion efficiency decreased to
35.74 % in the presence of IPA, indicating that hydroxyl radicals were the main species that degraded 4-
NP. Finally, five recycling steps confirmed the reusability and practical application potential of the TA-

AuNRs for the catalytic reduction of water samples spiked with 4-NP.
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Abstract

In this study, gold-silver nanoclusters (AuAgNCs) were synthesized using chicken egg white (CEW) and
6-aza-2-thiothymine (ATT) as dual ligands with strong yellow fluorescence at 509 and 689 nm for highly
selective detection of Penicillin G.The method is based on the aggregation induced fluorescent
quenching of AuAgNCs by Penicillin G.Under optimum conditions, the decrease of fluorescence
intensity displayed a good linear correlation with the concentration of Penicillin G ranging from 0.2 uM
to 6 uM, low detection limit of 18 nM.Furthermore, real sample analyses indicate that the as-presented
sensor has potentials in Penicillin G determination in real sample analyses in 10 min.The recoveries of
urine samples and water analyses are ranging from 99.66 % to 104 %.The results suggest the potential

application of this approach for monitoring the level of Penicillin G in environmental samples.
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Text

In recent years, the optoelectronic industry has developed rapidly along with cutting-edge technology, and
modern people have higher and higher requirements for quality of life, so consumer electronics products
have become the focus of attention. Among them, transparent conductive oxide films (Transparent
Conductive Oxides, TCO) are widely used as transparent electrodes in solar cells, light emitting diodes,
flat panel displays, touch panels, and the like. The oxide/metal/oxide (Oxide/metal/oxide, OMOQ)
multilayer structure is a structure that scientists have been studying vigorously in recent years. This
electrode material has excellent performance in electrical, optical and mechanical properties. Adding an
ultra-thin metal layer in the middle of the oxide provides a current path through which electrons can also
flow with low resistivity. In addition, the anti-reflection effect of the OMO multilayer structure makes
them have high transmittance in the visible light range.
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electrocatalyst hybrid foam Cu20—Cu dendrite core—shell structure
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