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ABSTRACT 

The nano composite material BiZnO-SnFe3O4 is revealed in the manuscript by   co-precipitation method. This 

manuscript characterized by HR-SEM through EDS, UV–Vis-DRS and photoluminescence spectroscopy PL. 

The BiZnO-SnFe3O4 Under solar irradiation, azo-dye degradation in Trypan Blue (TB). Up to five runs of 

BiZnO-SnFe3O4 were creating to be reusable with no significant BiZnO-SnFe3O4. A mechanism for photo 

degradation of dyes, communication, and solar cell applications is proposed based on the energies of the band 

gap conformed material was done. Our findings shed light on how BiZnO-SnFe3O4 is made and how well it 

performs as an active photocatalyst., medicinal and electrochemical application material. 

 

I. INTRODUCTION 

 

The photo degradation of Photocatalytic degradation of organic dyes is proving to be a viable treatment option.  

Photocatalysts are becoming more common in water purification these days. Significant amounts of coloured 

water discharged by manufacturers cause severe environmental issues. The presence of dyes in water can cause 

coloration, which can interfere with photosynthesis and thus have an impact on the aquatic ecosystem.  UV–

visible light is absorbed by the coloured molecules, reducing the amount of light available for photosynthesis. 

In several fields of science & research, Nano structured, nanocrystals have piqued interest. As a result, efforts 

were made to develop materials with absorption reaching into the visible range, allowing for the employ of the 

majority of the solar function. Different methods were used to create the nanoparticle [1–6]. In recent years, 

binary metal oxides such as have had their photocatalytic properties extensively studied [7–14]. As a result, one 

of the major environmental issues is the dye removal from coloured effluents Many industries discharge 

untreated waste water onto the ground., contaminating exterior water [15,16]. For all of these reasons, the most 

appropriate solution to the problem is the development of innovative wastewater purification technologies that 

result in complete contamination damage environmental issue [17,18]. 
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II. INVESTIGATIONAL SECTION 

 

Fabric method 

Zinc nitrate, Bismuth nitrate, Stannous chloride, Ferrous sulphate heptahydrate, HNO3 hydrochloric solution, 

Trypan Blue (TB) dye, ethanol solution was reagent are purchased from Pondicherry at The Sigma Aldrich 

products were used exactly as they were given to us. As an all-over experiment, all glassware was acid cleaned 

before being thoroughly washed in distilled water, deionized water, and ordinary water, and the compound 

structure of TB dye is seeing in Fig. 1. 

Combination of the BiZnO-SnFe3O4 nanocomposite material 

The whole synthesis was conceded out in three steps 

First step; SnFe3O4. This material was prepared by the co- precipitation route. A representative mixture of 

SnFe3O4 was conducted in the manner above, Stannous chloride and Ferrous sulphate heptahydrate were first 

dissolved ethanol in that order of Stannous chloride resolution be set in a apparatus, near which be next 

gradually additional Ferrous sulphate heptahydrate awaiting 

 
Fig. 1. Chemical formation of Trypan Blue (TB). 

 

(For interpretation of the references to colour in this figure legend, the reader is  referred to the web version  of 

this article.) (For interpretation of the references to colour in this figure legend, the reader is referred to the 

web version of this article.) 

a calculation A 1:1 ratio was achieved; magnetic stirring was needed for 3 h near continue the reactants the 

solution was uniformly mixed, and the pH was modified by amassing ammonia solution. Precipitate was created 

as a result of this. Toward eliminate the residual Cl– and NH4–, the obtained precipitate was filtered and 

washed with alcohol & distilled water numerous times. Finally dried for 2 h by 100 °C. 

 

II step; BiZnO. This material was same route. A standard mixture of BiZnO be approved out as follows: Zinc 

nitrate and Bismuth nitrate were first dissolved in ethanol & Bismuth nitrate resolution was placed in a beaker,  

to  which  gradually  additional ethanol was added was in step by amassing NH3 resolution, and the zinc nitrate 

awaiting a measurement fraction of 1:1 be reach. Continual attractive stirring in favor of 3 h was needed to go 

on the reactant mix evenly, and by amassing ammonia solution, the pH of the solution was changed. Precipitate 
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was created as a result of this. Toward take away the residual Cl– and NH4–, the obtained precipitate is filtered 

and washed with ethanol and distilled water several times. Finally dried for 2 h by 100 °C. 

 

III step; BiZnO-SnFe3O4. In the third step, the obtained BiZnO Anhydrous ethanol was used to add to 

SnFe3O4. 

The solution’s pH level was modified by amassing NH3 and Con HNO3 with 5 ml distilled water, respectively, 

awaiting a measure ment percentage of one: 3 be reach; To keep the reactants mixed uniformly, 3 h of 

mechanical stirring was necessary & the pH be used to by amassing NH3 and Con HNO3 with 5 ml distilled 

water, respectively. Precipitate was created as a result of this method. After filtering and washing the 

precipitate with washed & dried at 100°celcius for 12 h. As shown the resulting BiZnO-SnFe3O4 nano powder 

was then calcined at 600 °C for 4 h. 

 

Portrayal technique 

The structural portrayal of the deposit films was accepted using the SHIMADZU-6000 (monochromatic Cu-K 

radiation, =1.5406) and the X-ray diffraction technique. HR-SEM was used to investigate the surface 

morphology (JEOL-JES-1600). At 25°Celsius, EDX evaluation tests were agreed away on an FEI Quanta FEG 

200 instrument equipped with an EDX analyzer. Transmission electron microscopy with high resolution, HR-

TEM images were captured using a JEOL-JEM-2010 UHR instrument with a lattice picture resolution of 0.14 

nm and a 200 kV acceleration voltage. A fluorescence spectrometer from Perkin-Elmer, model LS 55 was used 

to evidence photoluminescence (PL) spectra at room temperature. A Hitachi-U-2001 spectrophotometer was 

used to make UV spectral measurements. A Shimadzu UV-1650PC recording spectrophotometer was used to 

test ultraviolet and visible (UV–Vis) absorbance spectra over a wavelength range of 800–200 nm using a quartz 

cell with a10 mm optical path duration. The material’s photovoltaic properties were determined by recording 

the photo current voltage (I-V) curve under Amperemetres (A.M)1.5 (100 Mw/ cm2) illumination. 

 

III. DISCUSSION & CONCLUSIONS 

 

Study of surface morphology and composition 

SEM (HR) review by way of EDX 

This BiZnO-SnFe3O4 which appears like with nanocomposite material is linked to nucleation structural 

growth and self- aggregation that the surface morphology are nanoflakes morphological structure its shown in 

Fig. 2a. The elemental composition of the nanocatalyst was examined using an EDX spectrum, which confirmed 

the presence of the predicted elements Bi, Zn, Sn, Fe and O, it shown in Fig. 2b. 

 

TEM-HR review 

The HR-TEM images are provides more information of the structure of    prepared BiZnO-SnFe3O4 nano 

composite material. TEM images exhibit the typical of intercrossed nano spherical shape 
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Fig. 2. HR-SEM image (a) BiZnO-SnFe3O4 nanocomposite material and (b) EDX analysis 

 

Analysis of radiation 

The synthesis BiZnO-SnFe3O4 and SnFe3O4 nanocomposite material exhibits enhanced It has UV and visible 

light penetration and canister be used as a photocatalytic nanostructured material with UV and visible light 

sensitive semiconductors. 4. [A] a and b in Fig. 4. [B] a and b in Fig. 4: The band difference of the main band of 

the synthesised resources have be determined by the Tauc plots using Analysis of Radiation of prepared 

SnFe3O4 & BiZnO-SnFe3O4 nanocomposite materials.. The express band hole of the synthesizsed bulk BiZnO-

SnFe3O4 nanomaterial is The positron calculation is done by plotting [F(R) hv]2 (Vs) (hv). Its blue modify that 

can be seen in the SnFe3O4 nanocomposite material is as a result of the size interaction. E = hv = hc/ is used to 

measure the band gap energy of nanomaterials. SnFe3O4 and BiZnO-SnFe3O4 nanocomposite materials have 

band gap energies of 2.0 and 1.8 eV, respectively. These findings revealed that BiZnO-SnFe3O4 nanocomposite 

material has a low band gab energy and can be used as a high efficiency photo catalyst [19–26] 
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Fig. 3.  HR-TEM analysis of BiZnO-SnFe3O4 nonocomposite material (a) Image BiZnO-SnFe3O4 

nanocomposite material (b) Surface plot 3D structure and (c) plot profile and (d) particle size in selected area 

highlighted fig (a) 

 

PL analysis 

 
Fig. 4. PL analysis of (a) SnFe3O4 and (b) BiZnO-SnFe3O4 nanocomposite material. 
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Fig. 5. Stability and Reusability on TB dye degradation BiZnO-SnFe3O4 nanocomposite material; (a) UV and (b) 

Solar irradiation. 

Dye degradation mechanism 

 
Scheme 1. Dye degradation mechanism. 

 

IV. CONCLUSION 

 

In the conclusion we have successfully synthesized BiZnO-SnFe3O4 nanocomposite material by co-

precipitation scheme. HR- SEM is used to classify this nanomaterial, which reveals that BiZnO-SnFe3O4 

nanocomposite material nanoflakes morphological structure with The use of X-rays (EDX) confirms this  Bi, Zn, 

Sn, Fe and O present in BiZnO-SnFe3O4 The material is a nanocomposite. HR-TEM image from nano spherical 

shaped structure. The pre- pared BiZnO- SnFe3O4When the intensity is reduced. 
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