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Controlled Arrangements of Metal Nanoparticles and the Corresponding Coupling Effect
by Block Copolymer Micelles

Jang Hwan Kim

Department of Polymer Engineering, The Graduate School,

Pukyong National University

Abstract

After 20th century, the Nano-technology has been developing in the industry. it was
able to control Metal Nanoparticle’s size and shape through synthesis. The Metal
Nanoparticle, controlled by shape and size, can change its feature, such as electronical,
chemical, optical, mechanical. it has been studying in a variety of field such as Biologic,
Catalysis etc. In this study, we utilized nanostructures of polystyrene-block-poly(acrylic
acid), PS-PAA, block copolymers to control the arrangement Au nanoparticles (NPs) in
a solution state. Here, PS-PAA copolymers self-associate into micelles consisting of PS
cores and PAA coronas, at which the repulisive interaction among PAA corona is
adjusted by adding salt such as HCI to the micellar solution. This process can strongly
alter the aggregation behavior of PS-PAA copolymers. By further adjusting several
experimental parameters such as solvent selectivity, salt concentration, and the
composition of block copolymers, the arrangmement of Au NPs in the micellar structures
can be engineered in forms of one-dimensional chain or three—dimensional cluster of Au

NPs.
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Figure 1. Chapter localized surface plasmon resonance and amplification

phenomena.
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Figure 3. Various forms that can be created using the Diblock

copolymer.
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Figure 5. Change block copolymer type according to the change in the
volume of the block.
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Figure 9. (a) TEM images of nanoparticles aligned with Au@PS5,-PAA,
and (b) Au@PS9s-PAA55 micelles
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100 nm

(b)

Figure 10. When mixing and heating the Au nanoparticles with

PSs52-PAA, solution TEM image of the aggregates formed.
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Figure 11. UV-Vis spectrum in accordance with the ratio of
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Figure 12. Color change of the solution according to the ratio of
Au@PS;5,-PAA, H,O/DMF.
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100 nm

Figure 13. TEM image of the ratio of Au@PSs5,-PAA, H.O/DMF :
(a) H.O/DMF 3%, (b) H:O/DMF 5%, (c¢) H.O/DMF 7%
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Figure 15. Color change of the solution according to the ratio of
Au@PSlg,g—PAAgﬁ HZO/ DME.
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Figure 16. TEM image of the ratio of Au@PSi9s-PAAs5 H.O/DMF :
(a) HoO/DMF = 3%, (b) H.O/DMF = 5%, (c) H.O/DMF = 7%
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