Beyond Greenwashing: Investigating the Impact of Circular Economy Business Models on Long-term Shareholder Value and Corporate Reputation in Manufacturing
Abstract
This study investigates the transformative impact of Artificial Intelligence (AI) integration on the decision-making efficacy of middle managers within the global fintech sector. Utilizing a longitudinal, mixed-methods approach over a three-year period, we analyze data from twenty-five leading firms to determine how algorithmic tools augment or diminish managerial agency. Our findings reveal a dual-effect paradox: while AI significantly enhances data-processing speed and predictive accuracy, it simultaneously introduces "algorithmic dependence," which can erode intuitive risk assessment. Furthermore, the research identifies organizational culture and technical literacy as critical moderators of successful integration. The results offer a novel theoretical framework for "Human-AI Collaborative Governance," providing commerce leaders with actionable insights to optimize leadership structures in the digital age. This research contributes to management theory by redefining the boundaries of human-machine interaction in high-stakes financial environments, emphasizing the necessity of maintaining cognitive diversity alongside automated systems.
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1. Introduction
Recently, fluorescence has become one of the most important techniques in characterization and diagnosis in applied and experimental sciences due to its sensitivity, ease of use, and versatility [1]. Fluorescence is the emission of light from any substance and occurs from electronically excited singlet states. Emission of light from triplet excited states is phosphorescence. The processes that happen between the emission and absorption of light are appeared by the Jablonski diagram (Fig. 1). Absorption of photons will excite a fluorophore into singlet excited states S1 or S2. This process is so fast and takes place within 10-15s. Quick internal conversion (10-12s) gets the fluorophore to the lowest vibrational level of S1 [2].
Intensive fluorescence showed nonfluorescent throw metal complexes of oxine and its derivatives excluding in concentrated sulfuric and perchloric [3,4]. Fluorescence features of hydroxyquinoline with metals have been hard-done by leadership act in paper chromatography by Feigl and Heisig [5].
[bookmark: _GoBack]In this work, nanoparticles have acquired intensive interest in biology and medication because of their particular electric, optical, and catalytic properties [10-14]. Bis(8-hydroxyquinoline) zinc has been provided to be useful for excessive eﬃciency working voltage OLEDs [15-17].

2. Experimental Part
Complexes had been synthesized as adding 2.9 g of 8-hydroxyquinoline which was dissolved in a mixture of (potassium hydroxide 1.12 g with distilled water) then it was stirred well. A 1.36 g sample of every salt (BaCl2.2H2O and ZnCl2) were dissolved in distilled water and stirred well. Theses aqueous solutions were mixed with solution in the first step and the remaining combination mixture with stirring for 20 min. Each complex was prepared by 1:2 ratios. Finally, product was dried at oven for six hours after washing in distilled water.
In order to form the random gain media, highly-pure titanium dioxide nanoparticles with average particle size of 25 nm were added to the complex solution and the absorption and photoluminescence spectra were recorded and compared before and after adding these nanoparticles. The minimum amount of added nanoparticles was 0.5 mg for 5 mL of complex solution of 10-5 M concentration. Many experiments were carried out to determine these preparation conditions.
The ligands and synthesized complexes were characterized as follows. The absorption spectra were recorded using UV-Visible SPEKOL 2000 double-beam spectrophotometer supplied by PG Instruments (UK), which has a slit width in a spectral range of 190-1100 nm. UV-visible measurements were performed on the samples in ethanol. The field-emission scanning electron microscopy (FE-SEM) was used to study the effect of nanoparticle size and distribution on the characteristics of the prepared samples. The photoluminescence (PL) properties of complexes were measured by Hitachi F-7000f fluorescence spectrometer with 150 W monochromatic xenon lamps as the excitation source.

3. Results and discussion 
Figure (2) shows the XRD pattern of TiO2 thin film sample prepared in this work. It is clear that the sample exhibits high structural purity as no peaks belonging to other materials than TiO2 are observed. In TiO2 sample, both phases (rutile; R and anatase; A) are recognized [32], however, the anatase phase is apparently dominant as the crystal planes belonging to anatase TiO2 are more than those belonging to rutile TiO2. This result is in good agreement to previously published results by [33].
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4. Conclusion
The spectroscopic characteristics of organometallic complexes such as Baq2 and Znq2 can be enhanced by adding highly-pure nanoparticles. Such nanoparticles can be efficiently produced by dc magnetron sputtering technique. The effects of adding these nanoparticles to the complex solutions were apparently observed by the enhancement of photoluminescence and fluorescence characteristics. As a conclusion, the media fabricated from highly-pure TiO2 nanoparticles embedded in an organometallic complex, such as Baq2 or Znq2, can be used to design and fabricate random gain media.
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Table (1) Physical properties of the material
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	








Fig. (1) Titanium dioxide nanopowder extracted from thin film samples prepared in this work using Ar:O2 mixture of 1:1 mixing ratio and inter-electrode distance of 4 cm after deposition time of one hour
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Fig. (6) Absorption spectra of Baq2 complex (a) and Znq2 complex (b) prepared in this work before and after adding nanoparticles
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