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Introduction
With a relatively lower energy cost than pyrometallurgy, 

hydrometallurgy uses aqueous solutions to leach metals from battery 
waste. Strong acids cause valuable metals like Co and Ni to be leached, 
then they are extracted separately or simultaneously with organic 
solvents, and �nally they are (co-)precipitated into solid-state salts 
[1]. �e extraction e�ciency, the quantity and composition of the 
corresponding (co-)precipitates, and ultimately the electrochemical 
performance of regenerated cathodes are all in�uenced by the 
composition of the leaching solution. For this reason, a high-e�ciency 
hydrometallurgy process for recycling waste LIBs requires the rapid 
and sensitive detection of metal ions in a leaching solution. �is 
must be a di�cult task due to the complexity of the sample matrix, 
which necessitates extensive pretreatments and a wide range of prior 
knowledge, given the numerous components of cathode active materials 
like LiCoO2, LiFePO4, LiNixMnyCozO2, and LiNiO2. Speci�cally, the 
ordinary metal particle �xation in corrosive �ltering arrangement from 
the hydrometallurgy cycle of waste LIBs is in the reach among μM and 
mM, which is a long ways past the interest and capacity of the regular 
strategies.

One of the most common methods for compositional analysis of 
metal ion-containing aqueous solutions is inductively coupled plasma 
mass spectrometry (ICP-MS); However, when the specimen is at a high 
concentration that is more than 103 times greater than its maximum 
detection limit (hundreds of M), an extreme pre-dilution is necessary, 
implying a high risk of error caused by dilution. Otherwise, ionization 
suppression, the space charge e�ect, and spectral interference from 
matrix elements frequently result in a signi�cant loss of sensitivity to 
a target metal ion when there is a high level of sample matrix [2]. Also, 
ICP-MS depends on unsafe synthetics, for example, water regia, nitric 
corrosive, and sulfuric corrosive to get ready homogeneous examples, 
delivering the discovery cycle more mind boggling and perilous. �ese 
issues likewise go with an extra test by changing the substance harmony 
of an objective metal where its prevalent stage at balance is profoundly 
reliant upon temperature, tension, focus, and pH.

Fluorescent chemosensors could be a potential option in contrast to 
the customary procedure because of high responsiveness, basic activity 
without pre-treatment, speedy and continuous reaction, and cheap 
instrumental set-up. �ey act as a device for the speci�c and delicate 
discovery of metal particles in the ecological and organic frameworks 
to screen pollution and explain the component of arising poisonous 
impacts, separately [3]. Broad investigations have been centered around 
the advancement of �uorescent test particles �tting for the location of 
follow measures of metal particles under di�erent conditions. �ese 
incorporate exploration endeavors to plan 1) an organizing ligand that 
includes a tunable proclivity and selectivity toward an objective metal 
particle and 2) a �uorophore showing an adjustment of �uorescence 
signal at a particular frequency upon the limiting occasion. A wide range 
of �uorescent sensor platforms have been established for the detection 
of environmentally (Cd2+, Hg2+, and Pb2+) and biologically (Ca2+, 
Cu2+, Fe3+, and Zn2+) important metal ions thanks to the remarkable 
advancements in coordination and �uorophore chemistry over the 
past ��y years. However, the hydrometallurgy process's wider use of 
�uorescent sensor platforms has not yet been achieved. Supposedly, 
there are a couple of reports in regards to the (quantitative) discovery 
of high-moved metal particles in watery arrangements, particularly 
without outrageous pre-weakening. �is is because most �uorescent 
sensors no longer depend on concentration in the low concentration 
range. In typical acid-leaching solutions, the amount of metal ions far 
outweighs the amount of ligand and/or �uorophore molecules, leading 
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Abstract
The removal of iron in zinc hydrometallurgy results in the production of a signiýcant amount of hazardous waste, 

which poses a serious and enduring environmental threat. As of late, an imaginative magnetite (Fe3O4) strategy 
for iron precipitation has been proposed. However, the oxidizing conditions in the pregnant leach solution from zinc 
hydrometallurgy cause Fe3O4's magnetic separation performance and phase composition to be sensitively altered. 
A variety of in-situ Fe3O4 samples with varying degrees of oxidation were created in this study. We found that 
oxidation didn't demolish the Fe expulsion and that all examples have a moderately high iron substance (>42.3%). 
In the meantime, although the samples' magnetic properties decreased from 32.31 to 6.56 emu/g, they were still 
able to be recovered (10.60 emu/g) by controlling the oxidation to some extent. As the degree of oxidation increases, 
there is a correlation between this and the phase transition of iron oxides. Raman and Fourier transform infrared 
spectroscopy measurements have also shown that the change in Fe-O bond length is the mechanism by which 
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to early saturation. �e inability to maintain their functions with high 
population density and quality while forming close-packed arrays of 
alternating ligand and �uorophore molecules presents a challenge. 
�ey frequently con�ict with one another: Fluorophore loses its optical 
property as a result of severe aggregation, and metal ions are unable to 
sterically bind to ligand molecules. 

However, traditional treatments that lack on-demand and precise 
antibacterial capabilities face issues such as uncontrolled drug release, 
inadequate concentration of nanomaterials in infected sites, and 
toxicity to healthy organs and tissues. Plus, the wide range medicines of 
general nanomaterials consistently lead to the advantageous microbes 
passing and low bactericidal productivity of pathogenic microscopic 
organisms, but with phenomenal antibacterial e�ectiveness [4]. To 
deal with the multi-microorganism contaminated locales and the 
muddled physiological and biochemical climate in vivo, on-request and 
exact procedures assume fundamental parts. In the absence of stimuli, 
nanomaterials based on an on-demand strategy typically remain in a 
"turn o�" state and are unable to release antimicrobial agents or exert 
antibacterial e�ects; however, once they reach the appropriate location, 
they may suddenly switch to a "turn on" state. As a result, on-demand 
nanomaterials boost antibacterial e�cacy while minimizing harm to 
healthy tissue from antibacterial e�ects or agents. Because targeting 
nanomaterials only bind to speci�c sites, they can be concentrated in 
bacterial infectious tissue, reducing the toxicity of extravasation drugs 
and allowing the antibacterial e�ect of nanomaterials to work precisely 
in close proximity to bacteria. To combat side e�ects and increase 
sterilization rates, nanomaterials should be designed to precisely 
target bacteria or respond to infectious locations based on the original 
antibacterial e�ect.

�ere are fewer reviews of the development and implementation 
of on-demand and precise strategies than there are of antibacterial 
properties, functions, and activation mechanisms of nanomaterials. 
�is review therefore began with a discussion of nanomaterials based 
on precise and on-demand strategies. �e design of various NPs was 
then completed. Following that, speci�c classi�cations and applications 
of these nanosystems were discussed. �e purpose of this review is 
to improve comprehension of the design mechanisms, bene�ts, and 
disadvantages of various nanomaterials based on precise and on-
demand antibacterial strategies, as well as the current applications 
challenges. In conclusion, we o�ered our viewpoints and direction 
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facet had a stronger nanoezyme e�ect, which meant it could produce 
more reactive oxygen species. �e sterilization rate of NPs coated with 
the dendritic cell membrane increased by 15% on the basis of CuFeSe2.

Membrane of a platelet: Proteins or plasma-bridging molecules 
like �brinogen, �bronectin, and IgG, which connect bacterial and 
platelet surface receptors, are what bring together bacteria and platelets. 
Consequently, utilized a "top-down" method to enclose the platelet 
plasma membrane on the Van-loaded PLGA core [8]. NPs could tie 
microbes like platelets and accomplished a superb remedial impact in 
the model of fundamental bacterial contamination in mice. 

Membrane hybrid: Di�erent cell �lms in organic entities have 
various capabilities and qualities, blending di�erent cell layers might 
make a multi-utilitarian "coat" for NPs. Zhang's gathering attempted 
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is troublesome. As a result, a promising direction is the creation 
of nanomaterials with easy-to-prepare components. 3) During the 
sterilization process, several nanomaterials sterilization tools, such 
as ROS, unavoidably cause side e�ects, aggravate in�ammation, and 
hinder the healing of infected tissues. While sterilizing, it's worthwhile 
to investigate ways to reduce in�ammation and speed up wound 
healing. �e design of nanomaterials that can regulate the proliferation, 
di�erentiation, and impact of in�ammatory cells like regulatory T cells 
and macrophages can address this problem. 4) �e expense of focusing 
on moieties (like antibodies and macrophage cell �lms) used to change 
nanomaterials are somewhat high, and the stockpiling conditions are 
additionally brutal. Economic bene�ts must be taken into account 
before nanomaterials can be used in medicine or made in industry. 
Preferably, the building materials for NPs are inexpensive and simple 
to acquire and store. 5) �e metabolic regularity of nanomaterials and 
drugs in vivo and the outcomes of diseases are unknown due to the 
complexity and changeability of living activities. �ere are still a few 
di�culties for the clinical use of US FDA-supported nanomaterials. 
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