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1. Atomic partial charges for pyrene and summary of the simulated systems 
 

Table S1. Atom types and atomic partial charges of pyrene 
a
 

Atom Atom type Partial charge 

C1 CG2R61 -0.116 

C2 CG2R61 -0.117 

C3 CG2R61 -0.116 

C4 CG2R61 0.002 

C5 CG2R61 0.004 

C6 CG2R61 0.002 

C7 CG2R61 -0.117 

C8 CG2R61 -0.117 

C9 CG2R61 0.002 

C10 CG2R61 0.004 

C11 CG2R61 0.002 

C12 CG2R61 -0.117 

C13 CG2R61 -0.117 

C14 CG2R61 -0.116 

C15 CG2R61 -0.117 

C16 CG2R61 -0.116 

All H  HGR61    0.115 

a 
Refer to Figure 1c in the main text for the corresponding atom numbers of pyrene 
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Table S2. Summary of the Simulation Systems 

Systems NPAH 
a
 NSDS 

a
 Nw 

a
 [SDS] 

b
 [PAH] 

b
 tsim (ns) 

I 0 60 32000 0.10 0 60 

II  1NAP 60 32000 0.10 0.0017 81 

III  2NAP 60 32000 0.10 0.0034 100 

IV  5NAP 60 32000 0.10 0.0085 95 

V 10NAP 60 32000 0.10 0.017 135 

VI 1PYR 60 32000 0.10 0.0017 81 

VII  2PYR 60 32000 0.10 0.0034 110 

VIII  5PYR 60 32000 0.10 0.0085 105 

a 
NPAH, NSDS and Nw are the numbers of naphthalene (NAP)/pyrene (PYR), SDS and water in 

each simulation box, respectively. 
b 
[SDS] and [PAH] is the concentrations of SDS and 

NAP/PYR in mol l
-1
, respectively. 

 

  



4 

 

2. Movement of NAP/PYR in the micelle 
 

 

Figure S1. Probability distribution of the COM distance between PAH and micelle in Sys-

tems II-VIII. The meanings of the legends are the same as those described in Figure 2 in the 

main text. 
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Figure S2. Representative snapshots of (a-d) System II, (e-h) System VI, (i-j) System V and 

(k-l) System VIII. NAP is represented as purple, except Panels (i) and (j), in which one NAP 

is marked as green to indicate its translation from micelle core to surface. PYR is denoted by 

green, except Panels (k) and (l), in which one PYR is marked as red to show its translation 

from micelle core to surface. The blue, orange, and black SDS chains mean that C5 atoms 

(spheres) of NAP/PYR are closest to C12, C6, and headgroup oxygen atoms of the SDS mol-

ecule. Water is omitted for clarity. 
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3. Orientation of NAP/PYR in the micelle 

 
Figure S3. Probability distribution of the angles between the normal vector of PAH plane and 

the vector formed by center of mass of PAHs and micelle. The meanings of the legends are 

the same as that described in Figure 2 in the main text.  

4. Definition of dimer cutoff 

 

Figure S4. Probability distribution of the distance between the center of mass (COM) of 

naphthalenes (NAPs)/pyrenes (PYRs) in Systems III-V and VII-VIII . 
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Figure S5. Representative snapshots of System VIII when the COM distances between two 

PYR molecules are (a) 13.3 and (b) 7 angstrom. PYR is denoted by green. The SDS chain that 

intercalates between two PYRs is marked as red. The numbers in the panels mean the COM 

distance between two PYRs with the unit of angstrom. 

 

Figure S6. Instantaneous distances between the center of mass (COM) of two naphthalene 

(NAP)/pyrene (PYR) molecules within the micelle as a function of time in Systems III and 

VII. The dashed blue line defines the COM distance of 0.5 nm. 
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5. Distribution of dimer angle (ɗ) as a function of dimer distance 
 

 

Figure S7. Distribution of dimer angle (ɗ) as a function of dimer distance in (a) Systems 

III/VII, (b) Systems IV/VIII, and (c) System V. 

 

 

 

 

 

 



9 

 

6. Interaction between water and NAP 
 

 

Figure S8. RDF of the water hydrogen (WH) around the center of mass (COM) of naphtha-

lene (NAP) or the C4/C5 atoms of NAP in System II. The inserted figure is one representative 

snapshot extracted from System II, showing the structure when the distance between WH and 

C5 of NAP is within 0.3 nm. The unit of the number in the snapshot is angstrom. Hydrogen is 

represented as white, along with red (water oxygen) and purple (NAP). Positions of C4/C5 in 

NAP are marked in Figure 1b. 

 

As shown in Figure S8, the RDF of WH around the C4/C5 atoms is almost the same as that of 

WH around NAP COM, especially within the range of 0.3 nm. This is due to that when water 

molecule is in HB contact with NAP, the WH is slightly tilted to either C5 or C4 atoms of 

NAP (along NAP COM) instead of directly pointed towards NAP COM (Figure S8). Hence 

we assume that the contact between WH and NAP COM is approximately the sum of the con-

tacts between WH and C4/C5 atoms of NAP, especially within the distance of 0.3 nm. 


