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Fig. 1 Schematic diagram illustrating the tetrahedral
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(transparent blue) and octahedral (transparent yellow) voids
in the HCP structure (a) and the FCC structure (b).
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Fig. 2 The Voronoi cells of (a) BCC, (b) FCC, and (c) HCP
structures, respectively; on the right are the corresponding
cross-sectional views along the plane marked by the red
dots, as well as schematics showing the distribution of the
A-block (red) and B-block (green).
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Fig. 3 Density plots of the candidate ordered phases
considered in the current study. For clarity, in the FCC,
HCP, and D-HCP close packing structures, the spheres
arranged on a, b, and ¢ layers are shown in red, tan, and
purple colors, respectively.
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Fig. 4 Phase diagrams of the A;B,/B, blends with respect to the chain length (Ng,/Ng;) and concentration(¢,) of the added B,
homopolymer for fixed yN=30, where the volume fraction of the A, block in the pure A;B; diblock copolymer corresponds to:

(a) fa1=0.5, (b) fo1=0.34, (c) fo;=0.24 and (d) f,,=0.18.
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Fig. S5 The HCP structure formed in the A;B,/B, blends with fixed f,,;=0.34, Ng,/Ng,;=0.3 and ¢,=0.65: (a) schematic of the
distribution of A, B, and B, blocks within the Voronoi cell of the HCP lattice; (b) density plot of the HCP structure along with
illustrations of the tetrahedral (transparent blue) and octahedral (transparent yellow) voids. (c1) and (c2) show the density
distribution profiles of the B, block and the B, homopolymer, respectively, along with the (1102) crystalline plane, indicated
by the transparent purple plane in (b).
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Fig. 6 Free energy and free energy contributions relative to the HCP phase: (al) free energy differences between various
spherical phases and the disordered phase in pure A;B,; diblock copolymers as a function of the volume fraction of A, block
(fa1); (a2) interfacial energy and entropic energy differences among the three spherical phases. (bl) free energy difference
between various spherical phases and the disordered phase in the A;B,/B, blends as a function of ¢,; (b2) interfacial energy
and entropic energy differences among the three spherical phases, along the line of Ng,/Ng;=0.3 in Fig. 4(b). The vertical
dashed line indicates the phase transition point between HCP and BCC.
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Research Article

Theoretical Study on Stabilizing Face-centered Cubic Spheres via
AB/B Binary Blends

Zhen Yang, Chao-jin Huang, Mei-jiao Liu”
(Key Laboratory of Surface & Interface Science of Polymer Materials of Zhejiang Province,
School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018)

Abstract Close-packed structure, owing to the coexistence of tetrahedral and octahedral voids, leads to a very

narrow stable phase region in the pure AB diblock copolymers. Moreover, previous studies have shown that in the
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simple AB diblock copolymers, the stable close-packed spherical phase is only the hexagonal close packed (HCP)
structure. In this work, we employed the self-consistent field theory (SCFT) to investigate the phase behavior of
AB/B binary blends. The results demonstrated that this blending strategy can effectively broaden the stability
region of close-packed spherical phases. Furthermore, it was found that, at appropriate concentrations and chain
length of the added homopolymers, the face centered cubic (FCC) phase was more stable than the HCP phase.
This transition was attributed to the enhanced “local segregation” between the B-blocks and B-homopolymers as
the increasing concentration and chain length of the homopolymer, which promoted the formation of FCC
structures with larger spherical domains and unit cell sizes. This study provides theoretical guidance for the
experimental fabrication of similar nanostructures with specialized functionalities.
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