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Supplementary Figure S1. (a) EDAX spectrum of the as-prepared N-GQDs. XRD 

spectrum (b) of N-GQDs, N-GO and (c) F-GQDs, F-GO.



Supplementary Figure S2. UV-Vis absorption spectra of (a) N-GO, F-GQDs and N-

GQDs, (b) Quinine Sulfate (QS) and (c) Chlorophyll (CPY).



Supplementary Figure S3. Time-resolved PL decay profiles of (a) N-GQDs and (b) 

F-GQDs and (c) N-GQD/QS/CPY



Supplementary Figure S4. Illustration of the coating procedure of the N-

GQD/QS/CPY emissive material onto the PET cap and light emission in the presence 

and absence of coating



Supplementary Figure S5: PL spectrum of the uncoated PET cap.



Supplementary Figure S6: Photostability of the N-GQD/QS/CPY emissive material 

under illumination with a Xe lamp. PL wavelength at 440 nm (λex = 365 nm).



Material τ1 (ns) Percentage 

(%)

τ2 (ns) Percentage 

(%)

Average τ 

N-GQDs 15.33 + 

0.21

57.84 3.10 + 0.37 42.16 10.04

F-GQDs 14.09 + 

0.13

53.74 3.07 + 0.29 46.26 8.99

N-GQD

/QS/CPY

12.16 + 

0.18

24.55 4.15+ 0.08 75.45 6.03

Supplementary Table S1: Lifetimes of GQDs and N-GQD/QS/CPY calculated from 

their corresponding time-resolved decay profiles

*PL decay curves were fitted to a two-exponential function: I(t) = A1exp(–t/τ1) + 

A2exp(–t/τ2) 

Quantum Yield equation:
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where Ф denotes quantum yield, I is integrated fluorescence intensity, E is extinction 

co-efficient, n= refractive index and the index R indicates the standard.


