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1. Introduction - Carbon nanodots are a class of nanosized carbon materials. Several methods for their 

synthesis and applications have been reported [1,2]. Sustainable production of high-valued carbon 

materials from low-valued and problematic wastes is particularly attractive and highly desirable. 

Recently, we have been able to synthesize fluorescent carbon dots (CDs) directly from different resources 

(cork industry and olive mill wastewaters and, coffee grounds) using simple and high yielding 

hydrothermal carbonization (HTC) procedures, and their use 

as sensors has been demonstrated [3-5]. 

Contamination by toxic metals due to their prolific use in a 

wide-range of industries (e.g., pharmaceutical industry, 

batteries production and metal coating) cause serious problems 

to the environment and human health and is currently an issue 

of great interest. CDs based fluorescent sensors have gained 

widespread attention for toxic metals detection [6,7]. 

In this communication we report the sensing ability of 

as-synthesized carbon dots from coffee grounds (CGCDs) 

toward several toxic metals using fluorescence techniques. 

 

2. Experimental - Fluorescent CGCDs were obtained from coffee 

grounds (CGs) by eco-friendly procedures using hydrothermal 

carbonization (HTC) and microwave-assisted hydrothermal 

carbonization (Mw-HTC) (Figure 1) [5]. With the aim of exploring its 

application toward toxic metals detection (e.g. Cd(II), Cr(VI), Pb(II), 

Hg(II), Ni(II)), steady-state fluorescence titration experiments were 

performed by adding known amounts (from 1.9210-5 M up to 

1.610-4 M) of metal salts in aqueous dispersions of CGCDs. 

 

3. Results and Discussion - The as-synthesized CGCDs exhibited 

outstanding fluorescent properties, excellent water dispersibility and 

photostability [5]. The CGCDs were applied as fluorescent 

probes to detect toxic metal ions in aqueous media. For all metals 

evaluated, CGCDs showed a high sensitivity and selectivity for 

Cr(VI), as expressed by its Stern-Volmer constant 

(Ksv = 2.84 x103 M-1) (Figure 2), attaining a level of detection of 

580 ppb. To establish the selectivity of the CGCDs in the 

detection of Cr(VI), the fluorescence response of CGCDs toward 

Cr(VI) over other interferent ions was also explored (Figure 3). 

 

4. Conclusions - CGs waste was successfully use as raw material 

for fluorescent CGCDs by eco-friendly HTC methods. 

The as-synthesized nanomaterials were employed as sensors to detect toxic metals. Preliminary results 

revealed a higher sensitivity towards Cr(VI) in aqueous media, which encourage their use for 

environmental applications. 
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