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Figure S1. TEM images of ECD (a), Ca-1-CD (b), Ca-2-CD (c). 

Table S1. The QY results of the three CD samples in aqueous solution. 

 ECD Ca-1-CD Ca-2-CD

QY(%) 73.1 81.3 86.1 

 

Figure S2. The Ca-2-CD aqueous solution under natural light irradiation (0.1 μg·mg−1). 

 

Figure S3. The cyclic voltammogram of the ECD (a), Ca-1-CD (b), Ca-2-CD (c) and 0.1 mol/L KCl 
aqueous solution (the scan rate: 30 mV/s). 

  



Nanomaterials 2017, 7, 155  S3 of S3 

 

Data notes:  

To estimate their HOMO and LUMO energy levels, cyclic voltammetry (CV) was carried out by 
using a standard three-electrode system, which consisted of glassy carbon electrode as the working 
electrode, a platinum wire as the counter electrode, and calomel electrode as the reference electrode. 
CV was recorded in DI-water containing CMCD and 0.1 M KCl as the supporting electrolyte. The 
HOMO and LUMO energy levels in eV of CMCD were calculated according to the following 
equations:   

E(HOMO) = −e(Eox + 4.4) (eV) (1) 

E(LUMO) = −e(Ered + 4.4)(eV) (2) 

Eg = −eΔE (3) 

ΔE = Eox − Ered (4) 

where Eox and Ered are the onset of oxidation and reduction potential, which are the potentials 
corresponding to the the maximum forward current and the backward current. Eg is the energy 
gap, respectively.[S5] 

Finally, we could calculate the energy gaps listed as below: 

EECD = 3.57 eV, ECa-1-CD = 3.60 eV, ECa-2-CD = 3.62 eV 

where EECD, ECa-1-CD and ECa-2-CD are the energy gaps of ECD, Ca-1-CD and Ca-2-CD, respectively.  

 
Figure S4. Luminescence decay curve of the three CD samples recorded at room temperature in 
aqueous solution (a. ECD , b. Ca-1-CD, c.Ca-2-CD). 

Data notes:  

The emission decay curve was monitored under the excitation wavelength at 360 nm, and two 
exponents were shown for the three curves (Table S2). The average lifetime <τ> is estimated by the 
following equation: 

 

where Ai is the preexponential factor related to the statistical weights of each exponential and τi 

represent the lifetimes of each exponential decay. The lifetimes of the CD samples are shown below: 

Table S2. The lifetimes (τ) and the average lifetimes (<τ>) of the three CD samples. 

 ECD Ca-1-CD Ca-2-CD 
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τ1  3.86 ns (1.6%)  3.41 ns (1.0%） 3.2 ns (1.1%） 

τ2  15.42 ns (98.4%)  15.01 ns (99.0%) 14.5 ns (98.9%) 

<τ>  15.23 ns 14.89 ns 14.7 ns 

 

Figure S5. The results of the longevity-observing tests (left,the longevity of ordinary carnations; right, 
the longevity of fluorescent carnations). 

 


