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Fig. 1  a UV–Vis Spectre absorption, b Determination of the 
bandgap energy by TAUC plot

Fig. 2  Analysis FTIR of ZnO nanoparticles synthesized with 
percentages 1%-ZnO NPs, 2%-ZnO NPs, and 4%-ZnO NPs
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Fig. 3  Crystallographic analysis of ZnO semiconductor synthe-
sized using different concentrations of cuachalalate bark extract
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Fig. 4  SEM micrograph of a 1%-ZnO NPs, c 2%-ZnO NPs, and e 4%-ZnO NPs. Elemental composition of b 1%-ZnO NPs, d 2%-ZnO 
NPs, f 4%-ZnO NPs synthesized by green chemistry

Fig. 5  TEM image of zinc 
oxide nanoparticles synthe-
sized using cuachalalate bark 
extract a 1%-ZnO NPs, b 
2%-ZnO NPs, and c 4%-ZnO 
NPs
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Fig. 6  Degradation spectra of Congo red using ZnO nanopar-
ticles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 7  Degradation spectra of Malachite green using ZnO nano-
particles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 8  Degradation spectra of Rhodamine B using ZnO nano-
particles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 9  Degradation spectra of Methylene blue using ZnO nano-
particles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 10  Degradation spectra of Methyl orange using ZnO nano-
particles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 11  Degradation spectra of Ibuprofen using ZnO nanopar-
ticles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 12  Degradation spectra of Ciprofloxacin using ZnO nano-
particles synthesized with Amphipterygium adstringens extract: 
1%-ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs (c). Graph 

comparing ZnO nanoparticles at different concentrations (d). 
Linear fitting of the pseudo first order kinetic model (e), and 
determination of the rate constant (f)
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Fig. 13  Degradation spectra of Diclofenac sodium using ZnO 
nanoparticles synthesized with Amphipterygium adstringens 
extract: 1%- ZnO NPs (a), 2%-ZnO NPs (b), and 4%-ZnO NPs 

(c). Graph comparing ZnO nanoparticles at different concentra-
tions (d). Linear fitting of the pseudo first order kinetic model (e), 
and determination of the rate constant (f)
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