Journal of Advances in Physical Chemistry #JZ4b 22338, 2023, 12(1), 13-20 Hans Y
Published Online February 2023 in Hans. https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2023.121002

ABIE R AR T4
AL

F oAV, I, Sak, Tiel fa

SEWLR R LR, A KE
PEMR A E B E AT, H bk K

SRR

Weks H 3 202341 H4AH; HHBER: 20234E2H17H; KA HM: 202342 H27H

H E

R RFBRLT I 1% 75, BRATRGHIR T YRR T HAABW i B R R I i B AR, A
RE T RAFRMBRERFEH, TRA T ZSRERBHRN . BATZIURBIE IR HI SR G LLAxT
ARFEFHREIIREENER, R TREBRIRENRENSGHNE —ERENEM. TREER
ARG R IEN, MLHRPRBENRES, HMREEZSHERENMEFNEH. E5LRI
2, BATELIRZEPIREHPHORRTHHSIT RN, KIABETWAHER AR RS . &5, BA
BETXRHHBEMRN, BIRGKEHRTF2:18, BESBRER, FREKLF/NFL28, 1
TR B TY PN

XA
ABFREBGLRY, SUKAT, MERLTIA%, BOR, B

Design Rules of Ordered Structure Formed
by AB Diblock Copolymers and Nanoparticles
in Dilute Solution

Yang Li?", Kefei Wang?!, Haiyan Hu?, Zhichao Wang?, Yanchun Li2

"Technology School, Jilin Business and Technology College, Changchun Jilin
’Institute of Theoretical Chemistry, College of Chemistry, Jilin University, Changchun lJilin

Received: Jan. 4th, 2023; accepted: Feb. 17th, 2023; published: Feb. 27th, 2023

AR

HERE, 2023, 12(1): 13-20. DOI: 10.12677/japc.2023.121002


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2023.121002
https://doi.org/10.12677/japc.2023.121002
https://www.hanspub.org/

U E

Abstract

We use Dissipative Particle Dynamics (DPD) simulation method to study the self-assembly beha-
vior of AB diblock copolymers and nanoparticles composite system in dilute solution, certain or-
dered structures such as micelles and vesicles has been obtained. The results show that the hy-
drophobicity ratio of block copolymer play a decisive influence on ordered structures, the con-
centration of the nanoparticles also have a certain degree of impact on the final structures. Either
to form micelles or to form vesicles, they will first form aggregates composed of nanoclusters, and
then more ordered structure are formed. Combined with experimental methods, through the reg-
ulation of the initial structure of the arrangement of nanoparticles, vesicles have two different
formation mechanisms. Further summarizes the design rules of this type of material, i.e. when the
hydrophobicity ratio is greater than 2:1, it is easy to form micelles, however, when the hydropho-
bicity ratio is less than 1:2, it is very easy to form vesicles.
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A representative architecture of AuNP tethered with 8 short linear block copolymer chains C30 (AxBy)8.

Figure 1. The coarse-grained model
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Table 1. Interaction parameters o;; between DPD beads
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Yellow: AuNP, red: hydrophobic, blue: hydrophilic.

Figure 2. The formation process of micelles
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Figure 3. Two different formation mechanisms of vesicles
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Yellow: AuNP, red: hydrophobic, blue: hydrophilic

Figure 4. The formation process of vesicles in homogeneous solution
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