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The Structural Evolution and Application of Diblock
Copolymer/Nanoparticle Mixtures

We have controlled successfully Au nanoparticles (NPs) to confine in a specific block or to fill along the
interface of two blocks of a spherical poly(styrene-b-4-vinylpyridine) diblock copolymer (PS-b-P4VP). In the
case of Au NPs confined in spherical poly(4-vinylpyridine) nanodomains, we found that the electron
tunneling rate constant is eight times larger than that in the randomly distributed case. The result is
attributed to the collective electron transport behavior of Au NPs as dictated by Coulomb blockade in a
quasi one-dimensional structure. In the interface-filled case, in situ annealing small-angle X-ray scattering
was applied to monitor the structural evolution of a spherical PS-b-P4VP/2-phenylethanethiol-coated Au
(AuSC,Ph) NPs mixture during its thermal annealing. We found that the Au NPs that existed initially in a
random state in the PS domain diffused to the interface of the amphiphilic PS-b-P4VP diblock copolymer to
form NP-filled shell-like assemblies. More interestingly, the Au NP nano-shell assemblies located at the
interface between PS and P4VP were quite stable; they remained in the form of PS-Au-P4VP core/
shell/corona onion micelles even after edissolving in toluene, as evidenced from solution state small-angle

X-ray scattering data.

17B X-ray Scattering

K.H.Wei,C.M.H uang,and
C.P.Li

National Chiao Tung University,
Hsinchu, Taiwan

U.S.JengandK.S.Liang
National Synchrotron Radiation
Research Center, Hsinchu,
Taiwan

@ Diblock copolymer/NP mixtures have attracted much

attention recently because their dimensions are comparable; for
example, diblock copolymers can have ordered structures with
periodic thicknesses between 10 and 100 nm, while NPs having
sizes between 1 and 10 nm have the most interesting optical,
electrical, and magnetic properties. Hence, using diblock
copolymers as templates to control the spatial positions of NPs is
a natural approach to producing hierarchically ordered struc-
tures for various applications.

Metal nanoparticles (NPs) that have diameters in the range
of 1-10 nm are the subject of much current research interest
because the optical, electronic, and chemical properties of these
materials, such as their single charge tunneling and plasmon
resonances, are size-dependent. As a result, such NPs are being
investigated for use in various applications, including memory
cells, single-electron transistors, and biological sensors. In these
applications, the NPs are often capped with organic ligands or
are surrounded by other dielectric materials. Thus, an under-
standing of the collective electron transport of NPs dispersed in
organic or dielectric materials is of both scientific and techno-
logical importance.

Hence, using diblock copolymers as templates to control the
spatial positions of NPs is a natural approach to producing
hierarchically ordered structures for various applications. In this
regard, the location of NPs in block copolymers, which critically
affects their resulting properties, has been the focus of a number
of theoretical and experimental studies. For our present study,
we have found the potential electronic devices and the
structural evolution of spherical PSg57¢-b-P4VP,5¢ diblock
copolymer/Au NP mixtures.






