
Accepted Manuscript

Green Synthesis of High Photoluminescence Nitrogen-doped Carbon Quantum
Dots from Grass via a Simple Hydrothermal Method for Removing Organic and
Inorganic Water Pollutions

Mohammad Sabet, Kamran Mahdavi

PII: S0169-4332(18)32367-5
DOI: https://doi.org/10.1016/j.apsusc.2018.08.223
Reference: APSUSC 40260

To appear in: Applied Surface Science

Received Date: 12 June 2018
Revised Date: 9 August 2018
Accepted Date: 26 August 2018

Please cite this article as: M. Sabet, K. Mahdavi, Green Synthesis of High Photoluminescence Nitrogen-doped
Carbon Quantum Dots from Grass via a Simple Hydrothermal Method for Removing Organic and Inorganic Water
Pollutions, Applied Surface Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.08.223

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.apsusc.2018.08.223
https://doi.org/10.1016/j.apsusc.2018.08.223


  

Green Synthesis of High Photoluminescence Nitrogen-doped Carbon 

Quantum Dots from Grass via a Simple Hydrothermal Method for Removing 

Organic and Inorganic Water Pollutions  

Mohammad Sabet
*
, Kamran Mahdavi 

Department of Chemistry, Faculty of Science, Vali-e-Asr University of Rafsanjan, Rafsanjan, PO Box: 77176, Iran 

*Corresponding author: Tel.: +98 34 3131 2441, Email: M.sabet@vru.ac.ir 

 

Highlights 

Novelty of this work is green synthesis of high yield and high photoluminsence of nitrogen doped carbon quantum dots from 

grass and using them for degradation of six different dyes for the first time. Acid Blue, Acid Red, Eosin Y, Eriochrome Black T, 

Methyl orange and Methylene blue were six dyes selected for study the photocatalytic activity of the product and it was found it 

is Visible and Ultraviolet active photocatalyst. Also Cd2+ and Pb2+ ions were removed from the water by these quantum dots. So 

it was found the synthesized quantum dots are good candidate for removing both organic and inorganic pollutions from the 

drinking water.   

 

Abstract 

In this work, highly photoluminescence nitrogen-doped carbon quantum dots (N-CQD) were 

synthesized via a simple hydrothermal method from a very low cost and green material. 

Different analysis were used to approve synthesis of the quantum dots such as X-ray diffraction 

pattern (XRD), energy dispersive X-ray analysis (EDAX) and Fourier-transform infrared 

spectroscopy (FT-IR). The morphology of the product was investigated by scanning electron 

microscopy (SEM) and transmission electron microscopy (TEM) images. In addition, the surface 

topography was studied by atomic force microscopy (AFM) and it was found the product has 

tiny and uniform particles. The photoluminescence (PL) analysis was served to study the 

photoluminescence intensity and it was found the product has high photoluminescence intensity. 

To investigate the photocatalytic activity of the product, five dyes namely Acid Blue, Acid Red, 

Eosin Y, Eriochrome Black T, Methyl orange and Methylene blue were decomposed under 
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