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Figure 1. Anexample of SAXS data at low temperature: Berry plots for a polystyrene sample

PS22K (M = 21.8 kg mol ™) in toluene at =77 °C.!?
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Figure 2. Temperature dependence of (a) the z-average mean-square radius of gyration <5?>,

and (b) the second virial coefficient 4> for two polystyrene samples, PS39K (Mw = 38.8 kg
mol !, circles) and PS22K (triangles) in toluene (unfilled symbols) and in 2-butanone (MEK,
filled symbols). (c¢) Temperature dependence of the natural logarithms of the characteristic
ratio Cs for PS in toluene (unfilled circles) and in MEK (filled circles).!?
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Figure 3. (a) Temperature dependence of the molar extinction coefficient emax at the peak for
PSi-1-31k (Mw = 31 kg mol ™!, circles), PSi-2-64k (M. = 64 kg mol™!, triangles), and PSi-3-
84k (M, = 84 kg mol™!, squares) in isooctane. (b) Temperature dependence of 4. Their
chemical structures are illustrated in the figure. (¢) Comparison between experimental (large
symbols) and calculated (small symbols) radius of gyration. Small filled and unfilled circles
denote the calculated values with or without the intramolecular excluded volume effects by
means of the QTP theory. Reprinted from ref 19), Copyright (2015), with permission from

Elsevier.
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Figure 4. Reduced Holtzer plots for (a) cellulose (Cell38K and Cell37K) in BmimCl, (b)
amylose (ESA90K and ESA50K) in BmimCl, and (¢) ATEC (ATEC150K and ATEC10K) in

BmimCl at 25 °C. Solid and dashed curves indicate the theoretical values for the touched bead

wormlike chain and the touched bead rigid rod, respectively. Red and blue curves in panel (a)
correspond to P = 1.6 and P = 1, respectively. Reprinted with permission from ref 26).
Copyright (2017) American Chemical Society.
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Figure 5. (a) Schematic representation of the origin of the chain stiffness of amylose
carbamates investigated. Reprinted from ref 38), Copyright (2018), with permission from
Elsevier . (b) AFM images for a cADMPC sample on a mica surface. Reprinted with permission
from ref. 37). Copyright (2017) American Chemical Society. (¢) Schematic representation of
bending helical structure. Reprinted from ref 38), Copyright (2018), with permission from
Elsevier.
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Figure 6. (a) Comparison between the experimental P(q) data (unfilled circles) and the
theoretical values for the indicated cATBC samples in 2-propanol (2PrOH) at 35 °C.  Dashed,
solid, and dot-dashed curves are the simulation values for the wormlike ring model with the
dispersity index P = 1.00, 1.05, and 1.20, respectively. The double-dot-dashed black curve
represents the theoretical values for the rigid ring (P = 1.2). The ordinate values are shifted
by A for clarity.*® (b) Plots of /ring/hlinear against Nk tincar for cATPC (circles), cATBC (triangles),
cADMPC (squares), and cATODC (inverted triangles). Unfilled circles (in 1,4-dixane and 2-
ethoxyethanol) and filled circles (in methyl acetate, ethyl acetate, and 4-methyl-2-pentanone).
(c) Double logarithmic plots of Nk ring against Nk linear for cATPC (circles), cATBC (triangles),
cADMPC (squares), and cATODC (inverted triangles).>*3® A solid line, Nk ring = NK lincar.
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gyration (S?)!/? (circles) in 200 mM NaCl, 20 mM Tris-HCI pH 7.0 (b) Schematic representation
of the two conformations. Reprinted with permission from ref 55). Copyright (2015) American

Chemical Society.
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Figure 8. Reduced Holtzer plots for the indicated A3PQX samples in THF at 25 °C. Solid

and dashed blue curves denote the theoretical values for the rigid Psr(g) and wormlike Psw(q)



broken star, respectively, with the parameters written in the text. The dot-dashed red curves
represent the theoretical values of the fixed star Prix(q). The ordinate values are shifted by 4
for clarity. Reprinted with permission from ref 59) Copyright (2017) American Chemical
Society.
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Recent developments of synchrotron-radiation small-angle X-ray scattering (SAXS)
measurements for dilute polymer solution make it possible to determine dimensional properties
and intermolecular interactions quantitatively even in common organic solvents at very low
temperatures, and in viscous solvents. This paper reports these characteristics for polystyrene
in two solvents at a wide temperature range, molecular conformation and intermolecular
interactions for thermochromic polysilanes, and conformational properties of polysaccharides
in high viscous solvents including an ionic liquid. This method can also be applied to
solutions of cyclic and branched polymers with relatively low molar mass, and we describe
dilute solution properties of rigid cyclic polysaccharide derivatives, semiflexible and rigid star

polymers, and comb-like complexes of polyelectrolytes, and rigid helical polypeptides.

KEY WORDS: Small-angle X-ray Scattering / Wormlike Chains / Low Temperature /

Thermochromism / Viscous Solvents / Ring / Star / Comb



