
 

 

 

 

 

 
Fig. S1. Sketch map of geometry of coated black carbon for two off-center core-shell 
structures. One is BC aggregates locating at the middle of a radius of coating sphere 
(left), and the other is BC at an outer position as close as possible to coating boundary 
(right). The examples of fractal black carbon aggregates, containing 200 monomers, 
are coated by sulfate.  

 

 

 

 

 

 

 

 

 

 

 

 



 

-20
0

20
40
60
80

100 b

 

 

 

C
ab

s 
di

ffe
re

nc
e 

(%
) 

a

 

 

 

2 4 6 8 10
-40

-20

0

20

40
c

 

 

C
sc

a 
di

ffe
re

nc
e 

(%
) 

size (m)
2 4 6 8 10

d

 

 

size (m)

V P

 
Fig. S2. Comparisons between the relative differences of scattering and absorption 
coefficients of coarse coated black carbon aggregates at different size induced by the 
refractive indices based on the volume weighted average method (a, c) and those 
given by the parameterized method described by Equations 7 & 8 in the main text (b, 
d). The BC fractal dimension of 2.8 and shell/core ratio of 2.7 are considered, and the 
induce differences for absorption and scattering cross sections are shown in top and 
bottom rows, respectively. The solid lines indicate the cases of core-shell structures 
with BC at an outer position as close as possible to coating boundary while the gray 
areas denote the cases of all possible core-shell structures with BC aggregates inside 
sulfate coating. The dash lines denote no differences.  
 

 

 


