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Introduction

Fig. 3 - Contaminated water (3)

Fig. 4 - Nanoparticle (4)

Fig. 5 - Activated carbon (5)



Nanoparticles production

Top-down method Bottom-Up method

 Traditional method Green method



Produção de Carvão Ativado

Chemical activation

Fig. 6 - Activated cabon's weighing (6)

Physical activation



Materials and methods

Fig. 7 - Coffee grounds waste (7)

Laboratory equipment (ex: beakers,

volumetric  flasks, funnels);

Coffee grounds waste

 Distilled water, used to prepare every

solution needed;

Chemical reagents of analitic grade 

Carbamazepine (medicine)

Ammonium iron(iii) sulfate dodecahydrate to

produce the nanoparticles

Pyrolytic reactor

      (ex: KOH e CH3OH)

https://www.labkafe.com/36-beakers
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Fig. 8 - Coffee(8)



Preparation of the carbamazepine solution

Fig. 9 - Carbamazepine's molecule (9)



Fig. 10 - Nanoparticles production (10) Fig. 11- Experiments with nanoparticles (11)

Synthesis and characterization of gnZVI



Fig. 12- Experiments with the nanoparticles and coffe grounds  (12) Fig. 13 - Trials using the spectrophotometer (13)

Analysis of carbamazepine’s  
 adsorption with gnZVI



Fig. 14 - Placing the basket in the pyrolytic
reator(14)

Graphic 1- heating ramp

Preparation of carbon materials



Schema 1- Activated carbon's production

Preparation of
carbon materials



Fig. 15- Preparation of the Carbamazepine's solution Fig. 16- Reading the absorbances in the spectrophotometer
(16)

Analysis of carbamazepine’s adsorption with
activated carbon



Results
Fig. 17- Coffee (17)

Graphic 2 - Experiments with the nanoparticles



Results
Fig. 17- Coffee (17)

Graphic  3 - Experiments with activated carbon



Results
Fig. 17- Coffee (17)

Graphic 4 - Average percentage of the medicine's removal using
nanoparticles and activated carbon



Conclusion

Fig. 18- Coffee and coffee grounds waste(18)

Fig. 19-  Project team19)
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