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Supplementary information files description
I- Molecular PDB files
The molecular structures used as input of the quantum calculations are provided in pdb files format. 
	Molecule
	File name

	AMM
	Asphaltene.pdb

	n-heptane
	n-Heptane.pdb

	toluene
	Toluene.pdb

	CNT1
	Nanotube.pdb

	CNT2
	nanotube_conh2.pdb

	CNT3
	nanotube_conhch3.pdb

	CNT4
	nanotube_ch2oh.pdb

	CNT5
	nanotube_coo-.pdb



II- Molecular Dynamics Parameter files 
The .mdp files contain the simulation parameters that control our molecular dynamics runs.
III- Starting point of the production stage of MD simulation:
	System
	File name

	S0
	md_150-S0.gro

	S1
	md_150-S1.gro

	S2
	md_150-S2.gro

	S3
	md_150-S3.gro

	S4
	md_150-S4.gro

	S5
	md_150-S5.gro



IV- Analysis of MD trajectories
a. Radial Distribution Function(RDF) analysis
	System
	Dimer
	File name

	[bookmark: _Hlk215078621]S0
	Asphaltene-Asphaltene 
	rdf-Asp-S0.xvg

	S1
	Asphaltene-Asphaltene 
	rdf-Asp-S1.xvg

	
	Asphaltene-CNT
	rdf-CNT-Asp-S1.xvg

	S2
	Asphaltene-Asphaltene 
	rdf-Asp-S2.xvg

	
	Asphaltene-CNT
	rdf-CNT-conhh-Asp-S2.xvg

	S3
	Asphaltene-Asphaltene 
	rdf-Asp-S3.xvg

	
	Asphaltene-CNT
	rdf-CNT-conhch3-Asp-S3.xvg

	S4
	Asphaltene-Asphaltene 
	rdf-Asp-S4.xvg

	
	Asphaltene-CNT
	rdf-CNT-ch2oh-Asp-S4.xvg

	S5
	Asphaltene-Asphaltene 
	rdf-Asp-S5.xvg

	
	Asphaltene-CNT
	rdf-CNT-coo--Asp-S5.xvg


a. Solvent-accessible surface area(SASA)
	System
	File name

	S0
	sasa_S0.xvg

	S1
	sasa-S1.xvg

	S2
	sasa-S2.xvg

	S3
	sasa-S3.xvg

	S4
	sasa-S4.xvg

	S5
	sasa-S5.xvg



b. Occurrence number and size of asphaltene aggregates
	System
	File name

	S0
	clusters-S0.xvg

	S1
	clusters-S1.xvg

	S2
	clusters-S2.xvg

	S3
	clusters-S3.xvg

	S4
	clusters-S4.xvg

	S5
	clusters-S5.xvg



c. Non-bonding interaction energies
	System
	Interacting species
	File name

	S0
	Asphaltene-Asphaltene 
	interaction_energy_Asp-S0.xvg

	S1
	Asphaltene-Asphaltene 
	interaction_energy_Asp-S1.xvg

	
	Asphaltene-CNT
	interaction_energy_Asp_CNT-S1.xvg

	S2
	Asphaltene-Asphaltene 
	interaction_energy_Asp-S2.xvg

	
	Asphaltene-CNT
	interaction_energy_Asp-CNT_conh2-S2.xvg

	S3
	Asphaltene-Asphaltene 
	interaction_energy_Asp-S3.xvg

	
	Asphaltene-CNT
	interaction_energy_Asp-CNT_conhch3-S3.xvg

	S4
	Asphaltene-Asphaltene 
	interaction_energy_Asp-S4.xvg

	
	Asphaltene-CNT
	interaction_energy_Asp-CNT_ch2oh-S4.xvg

	S5
	Asphaltene-Asphaltene 
	interaction_energy_Asp-S5.xvg

	
	Asphaltene-CNT
	interaction_energy_Asp-CNT_coo--S5.xvg



d. Time evolutionof Electrostatic and van der Waals interactions energies
1. Electrostaticinteractions energies
	System
	Interacting species
	File name

	S0
	Asphaltene-Asphaltene 
	Coul-Asp-S0.xvg

	S1
	Asphaltene-Asphaltene 
	Coul-Asp-S1.xvg

	
	Asphaltene-CNT
	Coul-Asp-CNT-S1.xvg

	S2
	Asphaltene-Asphaltene 
	Coul-Asp-S2.xvg

	
	Asphaltene-CNT
	Coul-Asp-CNT-conh2-S2.xvg

	S3
	Asphaltene-Asphaltene 
	Coul-Asp-S3.xvg

	
	Asphaltene-CNT
	Coul-Asp-CNT-conhch3-S3.xvg

	S4
	Asphaltene-Asphaltene 
	Coul-Asp-S4.xvg

	
	Asphaltene-CNT
	Coul-Asp-CNT-ch2oh-S4.xvg

	S5
	Asphaltene-Asphaltene 
	Coul-Asp-S5.xvg

	
	Asphaltene-CNT
	Coul-Asp-CNT-coo--S5.xvg



2. Van der Waals interactions energies

	System
	Interacting species
	File name

	S0
	Asphaltene-Asphaltene 
	LJ-Asp-S0.xvg

	S1
	Asphaltene-Asphaltene 
	LJ-Asp-S1.xvg

	
	Asphaltene-CNT
	LJ-Asp-CNT-S1.xvg

	S2
	Asphaltene-Asphaltene 
	LJ-Asp-S2.xvg

	
	Asphaltene-CNT
	LJ-Asp-CNT-conh2-S2.xvg

	S3
	Asphaltene-Asphaltene 
	LJ-Asp-S3.xvg

	
	Asphaltene-CNT
	LJ-Asp-CNT-conhch3-S3.xvg

	S4
	Asphaltene-Asphaltene 
	LJ-Asp-S4.xvg

	
	Asphaltene-CNT
	LJ-Asp-CNT-ch2oh-S4.xvg

	S5
	Asphaltene-Asphaltene 
	LJ-Asp-S5.xvg

	
	Asphaltene-CNT
	LJ-Asp-CNT-coo--S5.xvg



e. Time evolution of number of adsorbed asphaltene molecules on CNT surfaces 
	System
	File name

	S1
	adsorbed_mol_count-com-cnt.xvg

	S2
	adsorbed_mol_count-com-conh2.xvg

	S3
	adsorbed_mol_count-com-conhch3.xvg

	S4
	adsorbed_mol_count-com-ch2oh.xvg

	S5
	adsorbed_mol_count-com-coo-.xvg






