
Accepted Manuscript

Room-temperature Synthesis of Graphene Quantum Dots via Electron-Beam
Irradiation and Their Application in Cell Imaging

Liang Wang, Weitao Li, Bin Wu, Zhen Li, Dengyu Pan, Minghong Wu

PII: S1385-8947(16)31423-1
DOI: http://dx.doi.org/10.1016/j.cej.2016.10.022
Reference: CEJ 15877

To appear in: Chemical Engineering Journal

Received Date: 9 July 2016
Revised Date: 10 September 2016
Accepted Date: 5 October 2016

Please cite this article as: L. Wang, W. Li, B. Wu, Z. Li, D. Pan, M. Wu, Room-temperature Synthesis of Graphene
Quantum Dots via Electron-Beam Irradiation and Their Application in Cell Imaging, Chemical Engineering
Journal (2016), doi: http://dx.doi.org/10.1016/j.cej.2016.10.022

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.

http://dx.doi.org/10.1016/j.cej.2016.10.022
http://dx.doi.org/10.1016/j.cej.2016.10.022


  

Room-temperature Synthesis of Graphene Quantum Dots via 

Electron-Beam Irradiation and Their Application in Cell Imaging 

Liang Wang,a Weitao Li,a Bin Wu,b Zhen Li,c Dengyu Pan,*,a and Minghong Wuc  

aSchool of Environmental and Chemical Engineering, Shanghai University, Shanghai 

200444, P.R. China 

bSchool of Life Science and Technology, Tongji University, Shanghai 200092, P.R. 

China 

cShanghai Applied Radiation Institute, Shanghai University, Shanghai 200444, P.R. 

China.  

*Corresponding author at: School of Environmental and Chemical Engineering, 

Shanghai University, Shanghai 200444, P.R. China. E-mail address: 

dypan617@shu.edu.cn (D. Pan). 

ABSTRACT: We report a room-temperature strategy for the synthesis of 

single-crystalline fluorescent graphene quantum dots (GQDs) via electron-beam 

irradiation. The precursor contained high-activity nitro groups is easy to fusion GQDs 

with the method. Under optimized conditions (0.02 g 1,3,6-trinitropyrene, radiation 

dose of 400 kGy and 10 ml 0.5 mol/L hydrazine hydrate), the GQDs exhibit highly 

efficient fluorescence at 475 nm with a quantum yield of 32%. The PL maximum is 

well corresponded with the excitation wavelength. Moreover, the single-exponential 

fluorescence lifetime (4.86 ns) exhibited the intrinsic PL characteristic. The pH 

stability in neutral and alkaline solution, solid solubility and storage time stability of 

GQDs are satisfactory. Their application as a safety fluorescent probe for cell imaging 

is demonstrated.  
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1. Introduction 

Graphene quantum dots (GQDs), as a zero-dimension graphene material, have 

raised much more attentions in comprehensive applications such as bioimaging [1-5], 

biosensing [6-8], light emitting diodes [9,10], solar cells [11,12], and photocatalysis 

[13,14] due to their unique physical and chemical properties. Recent five years, many 

methods, such as hydrothermal method [15-17], acid oxidation [7,18-21], 

electrochemical synthesis [22-25], pyrolysis [26-28], and microwave treatment 
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