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Table S1. Average and %RSD for the normalized mass recovery from the purified asphaltene

sample with THF as diluent and mobile phase (n=3).

Mass Recovery

Fraction (%)
High M.W. 70.1+£19
Medium M.W. 354+96
Low M.W. 12.7£0.3
Tailing 3.7+£0.8

Total 926 +£0.8
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Figure S1. Heteroatom class distributions from (+) APPI 9.4 T FT-ICR mass spectral
analysis for the PetroPhase 2017 purified asphaltenes and its corresponding GPC
fractions. The heteroatom classes represent the most abundant heteroatom classes for the

GPC fractions.

Figure S2. Positive ion APPI-derived isoabundance-contoured plots of double bond
equivalents vs. carbon number for the HC (top), O: (middle) and Oz (bottom) heteroatom

classes which were most abundant in the high M.W. GPC aggregate fraction.

Figure S3. Heteroatom class distributions from (+) APPI 9.4 T FT-ICR mass spectral

analysis of the whole Arabian crude oil and its corresponding GPC fractions.

Figure S4. [soabundance contoured plots of double bond equivalents vs. carbon number
derived from (+) APPI analysis of the whole crude oil and its GPC aggregate fractions. The
heteroatom classes HC, Si, S», and O:S; are displayed from top to bottom. The red dashed

lines represent the polycyclic aromatic hydrocarbon planar limit.

Figure S5. Zoom insets of two mass segments from the broadband mass spectra of the

purified asphaltene and its GPC fractions.

Figure S6. Average H/C ratios for the heteroatom class groups from the parent whole

crude oil and its corresponding GPC aggregate fractions.
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Figure S1. HC and Oxygenated (O1-4) class distributions from (+) APPI 9.4 T FT-ICR mass
spectral analysis for the PetroPhase 2017 purified asphaltenes and its corresponding GPC

fractions.
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Figure S2. Positive ion APPI-derived isoabundance-contoured plots of double bond
equivalents vs. carbon number for the HC (top), O: (middle) and Oz (bottom) heteroatom

classes which were most abundant in the high M.W. GPC aggregate fraction.
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Figure S3. Heteroatom class distributions from (+) APPI 9.4 T FT-ICR mass spectral

analysis of the whole Arabian crude oil and its corresponding GPC fractions.
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Figure S4. [soabundance contoured plots of double bond equivalents vs. carbon number
derived from (+) APPI analysis of the whole crude oil and its GPC aggregate fractions. The
heteroatom classes HC, Si, S2, and O;S: are displayed from top to bottom. The red dashed

lines represent the polycyclic aromatic hydrocarbon planar limit.
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Figure S5. Zoom insets of two mass segments from the broadband mass spectra of the

purified asphaltene and its GPC fractions.
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Figure S6. Average H/C ratios for the heteroatom class groups from the parent whole

crude oil and its corresponding GPC aggregate fractions.



