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Fig. S1 The fluorescence spectra of the GQDs synthesized by different concentration of nitric 

acid (reaction time is 3 h) at the excitation wavelengths from 380 nm to 560 nm in 20 

increments. (A) 12 M, (B) 10 M, (C) 8 M, respectively.
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Fig. S2 The fluorescence spectra of the GQDs derived from alcohol lamp soot by concentrated 

nitric acid oxidation.
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Fig. S3 The TEM image of the GQDs derived from alcohol lamp soot by concentrated nitric acid 

oxidation. Insert: HRTEM (left) and the size distribution (right).
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Fig. S4 Cell viability by MTT assay. The concentration of the as-prepared GQDs is 0.5 mg 

mL−1.



6

Fig. S5 The photographs of 0.25 mg mL−1 of the as-prepared GQDs under room light and UV 

light (365 nm) in N, N-dimethylformamide (A1, A2), water (B1, B2), alcohol (C1, C2), ethyl 

acetate (D1, D2), respectively.
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Table S1 The wavelengths of the maximum emission and QYs of some obtained GQDs. 

Wavelengths of the

maximum emission 
QYsa Methods

520 nm

450 nm

~ 450 nm

515 nm

435, 510 nm

540 nm

441 nm

448 nm

514 nm

450 nm

450 nm

440 nm 

600 nm

---------

---------

4-10%

11.4%

2.4, 1.1%

14%

26%

11%

22%

7.0-15.3%

12.02%

13%

18%           

Carbon dots derived from tire soot by HNO3 oxidation.1

Graphene nanoparticles (GNPs) from carbon fibers.2

Laser ablation of graphite powder.3 

Solvothermal route from graphene oxide.4

Hydrothermal treatment of glucose.5

Electrochemical method from graphite rods.6

One-step by hydrothermal treatment of orange juice.7

A hydrothermal method using bovine serum albumin.8

Synthesized by using CCl4 and NaNH2.
9

Microwave assisted pyrolysis of glycerol and PEI25k.10

Microwave assisted pyrolysis of glycerol.11

Microwave assisted pyrolysis of soya bean grounds.12

GQDs derived from activated carbon by HNO3 
oxidation.b

aquantum yields; breported in this paper; ------ not reported in corresponding papers
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Table S2 Comparison of the size and composition of the reported crude GQDs with as-prepared 

carbon dots using chemical oxidation method

Start materials Size
Element analysis

(C:H:N:O) wt%

QYs 

Carbon fibers1

Tire soot 2

Arc-discharged soot 13

Activated carbon14

Resols15

Carbohydrates 16

Candle Soot17

Coal activated carbon18

Activated carbon b

3-6 nm

8-15 nm

1×18 nm

~ 4.5 nm

1.5-2.5 nm

2-6 nm

2-6 nm

3-4 nm

3.3-12 nm

------ 

------

53.93:2.56:1.20:40.33

68.16:5.42:1.01:25.41

90.32:1.36:0:8.34

68.16:3.99:0:27.82

96:0:0:4

50.01:1.01:1.67:47.31

57.13:4.10:4.31:32.12

------ 

-------

1.6% 

~ 1.5%

------ 

1%

3% 

------ 

18% 
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Table S3 The fluorescence wavelengths and QYs of GQDs obtained from different 

concentration of nitric acid.

The concentration of HNO3 (M)                    14.6                    12                    10                  8

Fluorescence wavelength (nm)                         600                    587                   563              541

QYs (%)                                                        18                      8.7                    6.1                5
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