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Graphene Quantum Dots (GQD)

- GQD and its derivatives are water soluble.l
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Graphene/Carbon quantum dots
are relatively non-toxic or low
cytotoxic.?

PL intensity (normalized)
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Easy and efficient tunability.*

Fluorescent image of human
breast cancer cell after
incubation with green GQDs.3
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Photoluminescence Mechanism of G QDs
and Its Derivatives
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Photoluminescence Mechanism of G QDs
and Its Derivatives
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Photophysical Properties of the N-doped Graphene
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Methodology:
« DFT & TDDFT —
* PBEO functional
« Water solvent

Charge Transfer Length:
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« N-doping and edge oxidation red-shift the lowest energy absorption band.
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GNc

Photophysical Properties of the N-doped
Graphene Oxide
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The lowest energy transition in N-doping GQD
and edge oxidized GQD are dark.

The redistribution of transition dipole moment in

oxidized N-dope graphene would increase the total
transition dipole.

(a) X component, -3.93 a.u.

(b) Y component, -2.80 a.u.
e

Mohammed A. Jabed, Julia Zhao Dmitri Kilina, Tao Yu, A Comprehensive Understanding of Light
Absorption Properties of the N-Doped Graphene Oxide Quantum Dots with TD-DFT, J. Phys. Chem.
C 2021, 125, 27, 14979-1499
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Simulation of PL Spectra

Oscillator Strength between i and j Excites state lifetime and Spontaneous
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PL of N-dope Graphene

N-doped Graphene's Absorption
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1. J. Mater. Chem. C, 2015, 3, 8810-8816
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N concentration in N-doped
Graphene and PL spectral
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N Chemisorption on Graphene QDs

GNc

N Chemisorbed Graphene's Absorption

Absorption, arb. u.
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Emission, arb. u.

N-doped Graphene's Absorption
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Conclusion

 Depending on doping concentration, [ — ..
Graphitic N-doping redshift the
absorption and emission energy.

Emission, arb. u

 Edge oxidation increases the A | |

structural deformation, hence
thermal relaxation.

« N Chemisorption creates localized
but emissive hole states
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