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Figure S1. Survey XPS of asphaltene (ASP), asphaltene oxide (AO), and reduced
asphaltene oxide (RAO).
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Figure S2. GQD size distributions obtained from TEM images by counting 200 particles.

Figure S3. Representative HRTEM image of R-C with the lattice spacing of 0.35 nm
characteristic of the graphite (002) lattice fringe.
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Figure S4. (a) AFM surface plots showing different GQDs.
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Figure S4. (b) AFM line profiles (selected randomly) corresponding to the images in Fig.

S4a.
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Figure S5. (2) Luminescence decays for all GQD samples. A-M has the longest lifetime
and O-C, O-M, and R-C have the shortest. The other 5 samples are clustered in between
the labeled curves but are very close to the latter three. (b) compares A-M with R-M, where
we can see the change in slope of the R-M decay denoted by the arrow.

ORIGINAL SOLUTIONS Solvent 1 - METHANOL Solvent 2 - CHLOROFORM Solvent 3 - TOLUENE

- - -ATT
—oTT

- - -ATM et N,
—O0TM FafaN

R-TM

' L L ' 1 T 1 L L 1 1 1 L L L TS =T
400 450 500 550 600 650 700 750 800 850 400 450 500 550 600 650 700 750 800 850 400 450 500 550 600 650 700 750 800 850 400 450 500 550 600 650 700 750 800 850

Wavelength (nm) Wavelength (nm) Wavelength (nm) Wavelength (nm)

Figure S6. Photoluminescence spectra of GQDs in original solvents and after the first
solvent exchange. The concentration of all samples is ~1 mg/mL.
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Figure S7. Photoluminescence spectra of GQDs in original solvents and after the second
solvent exchange. The concentration of all samples is ~1 mg/mL.
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Figure S8. Concentration-dependent photoluminescence spectra of GQDs.
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