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Fig. S1 Excitation-dependent fluorescence spectra of N-CDs in PVA solution.
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Fig. S2 (a and b) Fitted TRPL spectra of N-CD/PVA solid film and solution.    

The lifetime of N-CDs in solution and solid was fitted using a bi-exponential function Y(t) based on non‐linear least squares analysis in Equation;1, 2 

Y(t) = A1exp(-t/) + A2exp(-t/) 

Where A1 and A2 are the fractional contributions of time‐resolved decay lifetimes of τ1 and τ2.
The average lifetime of the quantum dots (avg) was calculated using the following equation;

avg = (A1A2 A1 + A2
	
	A1
	 
	A2
	
	avg

	N-CD solid film
	1.931
	1.594
	0.7488
	4.908
	10.72

	N-CD solution
	10.01
	0.84
	0.523
	4.24
	1.54
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Fig. S3 The PL spectrum of N-CD/PVA film, which is stable in atmospheric conditions for several days without any change in PL properties. 
Table S1: Blue luminescent carbon/grapheme quantum dots
	Materials
	Precursors
	 Solvent
	Method
	Ex dep/Indep
	Emi (nm)
	QY soln
	QY Solid


	Ref

	N, S-CDs
	3-cyclopentylpropionic acid and EDA and NaOH
	water
	Hydro
	Indep
	472 
	54.4
	------
	Nanoscale, 2014, 6, 13817

	N-CQDs
	ammonium citrate and
ethylenediamine
	water
	Hydro
	
	445
	66.8
	-------
	J. Mater. Chem. C, 2015, 3,
1922

	N-CDs
	citric acid and ethylenediamine
	water
	Hydro
	Dep
	443
	80
	------
	Angew. Chem. Int. Ed. 2013, 52, 1-6

	N-CDs
	citric acid and ethylenediamine
	water
	Hydro
	
	445
	37
	
	ACS Appl. Mater. Interfaces 2018, 10, 29902-29908

	N-CDs
	citric acid monohydrate ethylenediamine
	water
	Hydro
	
	445
	
	45 (CD/PVP)
	Nanoscale, 2015, 7, 12045

	N-CQDs
	isophorone diisocyanate
	
	Microwave
	dep
	440
	11
	
	Nanoscale, 2016, 8, 4742

	N-CDs/LDH
	citric acid monohydrate ethylenediamine
	Water
	Hydro
	
	440
	
	61.63
	J. Mater. Chem. C, 2017,
5, 3536

	N-CDs/CTAB
	citric acid and urea
	DMF
	Solvo
	dep
	
	
	PVP-CDs

White light 

38.7
	J. Mater. Chem. C, 2017,
5, 11416

	N-Dots
	2-azidoimidazole
	MeOH
	Normal heat
	dep
	
	14
	
	Angew. Chem. Int. Ed. 2014, 53, 12542 –12547

	NCD
	PVA and EDA
	water
	Hydro
	dep
	414
	
	36
	Adv. Mater. 2016, 28, 312–318

	CNDs
	oleylamine and different MW of polyacrylamide
	water
	Normal heat
	dep
	
	40
	------
	Chem. Mater. 2013, 25, 1893-1899

	C-Dots
	CA and Urea
	water 
	Microwave
	dep
	420
	14
	40  (Lens paper)
	Angew. Chem. Int. Ed. 2012, 51, 12215 –12218

	Si-CDs gel
	Organosilane  + citric acid
	water 
	Heating 
	
	435
	47
	88 (in gels)
	Adv. Mater. 2012, 24, 1716–1721

	CDs
	CA + Urea
	water 
	microwave
	
	500
	17
	61 (CDs/PVA)
	Scientific rep, 2016,  6, 19991

	GQDs
	citric acid monohydrate ethylenediamine
	water
	hydro
	Indep
	450
	94
	---------
	Sci. Rep. 4, 5294; DOI:10.1038/srep05294 (2014)

	Functionalized  N-CDs/PVA
	C powder and nitric acid and EDA
	water
	
	
	480
	
	32 (PVA matrix)
	J. Mater. Chem. C, 2016, 4, 6967-6974

	CDs
	citric acid and urea
	Water 
	microwave
	
	515
	
	50 (starch)
	Nanoscale, 2014, 6, 13076

	CDs
	thiosalicylic acid and ethylenediamine
	water
	hydrothermal
	
	475
	51.4
	
	Appl. Phys. Lett.  2015, 107, 213102.

	CDs
	Citric acid+ EDA
	water
	hydrothermal
	
	470
	60
	45 (PVP matrix)
	Nanoscale, 2015, 7, 12045–12050

	N-doped hydroxyl functionalized CDS
	tris(hydroxylmethyl)aminomethane + EDA
	water
	Microwave
	
	410
	99
	
	Nanoscale, 2016, 8, 15281–15287

	N,S-Co-doped Carbon dots

	Citric acid + L-cysteine
	Water
	hydrothermal
	Indep
	420
	78 
	60  (polyhedral oligomeric

silsesquioxane(POSS) matrix)
	: Chem. Commun., 2015, 51, 2950

	N-CDs
	CA + EDA + trace amount of HCl
	Water
	hydrothermal
	Indep
	440
	80
	91 (PVA matrix)
	Our Work
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