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ABSTRACT

Diblock copolymers form various periodic nanostructures by self-assembly. The domain spacing is
determined by segment length, degree of polymerization, incompatibility of constituent blocks, etc.
It is reported that selective solvents are partitioned into preferred domains and enhance the
incompatibility of two domains while a common solvent exhibit no preferential partitioning and
decrease the incompatibility. In this report, we explore the behavior of three polystyrene-b-
polyisoprene (SI) diblock copolymers listed in table 1, designated as Sl-lam, Sl-cyl, and Sl-sph, in
the mixture of a styrene-selective solvent, dimethyl phthalate (DMP), an isoprene-selective solvent,
n-tetradecane (C14), and a common solvent, dioctyl phthalate (DOP). The structures of solutions
were measured by Small-angle X-ray scattering (SAXS) at BL40B2 in SPring-8, BL8S3 in Aichi
SR, Japan and by NANO-Viewer (Rigaku Corp.). In Fig. 1, domain spacings (D) of the Sl-cyl
solutions at the polymer concentrations (¢ro) of 20, 30, 40, 50 vol.% and neat SI-cyl are plotted as
a function of a DOP fraction (fpop). The ratio of DMP and C14 is fixed at 30:70. Mot of the
solutions formed hexagonally packed cylinders. It is clearly seen that D increased with the
decrease of fpop and that the solutions at lower polymer concentrations show larger change of D.
More interestingly, the four curves cross at fpop = 30%, and D decreaselincrease at fpop
smaller/larger than the crossover point with increasing ¢py. Additionaly volume fractions of
polystyrene domain (¢ps) estimated by curve-fittings of the SAXS profiles with those calculated on
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Fig.1: Domain spacing versus fpop of Sl-cyl Table.L: Characteristics of Si.

solutions at e, Of 20, 30, 40, 50 vol.% and nest Sl- S M, My/M,, | fos
cyl. Note that the solutions at small fpop and low code (g/mol) (vol.%)
polymer concentration, i.e., at fpop < 30% and ¢y = Sl-lam | 6.0x10° | 1.03 54
20%, and at fpop < 20% and ¢ry = 30%, macro- : z
Sl-sph | 2.1x10° | 1.08 11
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