Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2022

Understanding asymmetry effects at low
grafting density on the self-assembly of
polyion grafted nanoparticles

Rajesh Pavan Pothukuchi and Mithun Radhakrishna*

Discipline of Chemical Engineering, Indian Institute of Technology (IIT) Gandhinagar,
Palaj, Gujarat 382355, India

E-mail: mithunr@iitgn.ac.in

Supplementary Information

Figure S1: Pictorial representation of nanoparticles grafted with polyanions and polycations
at grafting density N, = 2. 0 represents the angle between the i,i+1 and i+2 beads of the
polyions which is internal to the grafted polymer. 6, refers to the angle between the position
of the tethers on the surface of the nanoparticle i.e it is the angle formed between the center
of the first monomer of the graft, center of the NP and the first monomer of the second graft.
There is no relationship between ¢ and 6,
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Figure S2: Probability of formation of various morphologies of the polyion grafted nanopar-
ticle system at a grafting density N, = 2 and chain stiffness kg = 20kpT/rad? for graft
polyion length (a) Np =5, (b) Np =8, and (¢) Np = 14



@N,=5 (b)N,=8 (©)N,=14

66
100 yrys
50 F 2k
0 0
100 | - . 104 |
50 o 5k
0 ! t 1 ! 0
170 L * E 3 160
~ 85} ) 4 ~ - E _8of
E) } F ' ) N " =
164} L —6,=90" ] 171 St Cor 7 156 |
82 /\Lb k 34 \(J\_— 78 F
0 t + + 0 0
64l —6,=60" ] 60—, —60“ ’27 ,%w 108k
32F \L/\J\i(.t/ E 30F k 54}
0 0 0 : }
48 F 68— _300 prys kside-on _9 =300 ]
2: ) snde-on/\/\end on | 33 ! ) % /. \ 1 ! Lr" /\‘ \efrlld-.:);j\ . ]
0 20 0 5 10 15 20 00 5 10 15 20 25 30

r(c) r(c) r(c)

Figure S3: Pair correlation function (¢g(r)) between nanoparticles for grafting density N, = 2
and chain stiffness ky = 20kgT /rad? at graft length (a) Np = 5, (b) Np = 8 and (¢) Np = 14.
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Figure S4: Selectivity data between nanoparticles for system containing an equimolar mix-
ture of oppositely charged polyion grafted nanoparticles at different graft angles 6, = 30°,
60°, 90°, 120°, 150° and 180° at chain stiffness ky = 0 for graft length (a) Np = 5, and (b)
Np =38.
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Figure S5: Pair correlation function (g(r)) between nanoparticles for grafting density N, = 3
and chain stiffness ky = 20kgT /rad?® at graft length (a) Np =5, (b) Np = 8 and (c) Np = 14.



Quantifying morphologies using Python Code

The implementation of the algorithm is explained below

1.

The first step involves calculating the number of nanoparticles that lie within the
distance of r.,; = 9.50 from the center of the nanoparticle. Using this information
we can classify the connected components into clusters containing different number of

NPs

. Morphologies containing only one nanoparticle (NP) i.e with zero neighbours within

the cutoff distance r.,; are termed as dispersed

Morphologies containing only two NPs i.e. every NP in the morphology has only one

neighbour within the cutoff distance (r.,) are termed as ‘dimers ’.

Morphologies that contain even number of NPs with cluster size>2 where each of the

NP possess only two neighbours within cutoff distance (r.,) are termed as ‘rings ’

. Morphologies that contain even/odd number of NPs with cluster size>2 where NPs

present at the ends contain one neighbor and other NPs have two neighbours within

cutoff distance (r.,;) are termed as Strings.

Morphologies that contain even/odd number of NPs with cluster size>2 which do not

satisfy any of the above conditions are classified as ‘aggregates ’.

The code can be found on GitHub [Access here*


https://github.com/rajeshpavanpothukuchi/Nanoparticle-morphologies

