View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Caltech Authors - Main

The Concentration Dependence of the Size and Symmetry
of a Bottlebrush Polymer in a Good Solvent

Daniel F. Sunday!”, Alexandros Chremos,'* Tyler B. Martin', Alice B. Chang?, Adam B. Burns', Robert
H. Grubbs?

1. Materials Science and Engineering Division, National Institute of Standards and Technology,
Gaithersburg, MD 20899, United States

2. Division of Chemistry and Chemical Engineering, California Institute of Technology, Pasadena,
CA 91125, United States

* Daniel.Sunday@nist.gov, Alexandros.Chremos@nist.gov

Supplemental Information

The general Guiner-Porod (GGP) model is described by Equations 1-3.! This model describes the scattering
by using Guinier regions interconnected by power law regimes. Crossover points (Q;, (J,) and scaling
factors (G1,G») are calculated to ensure self-consistency in the transition between different regions. The
model uses shape factors (sy,s,) to describe the approximate shape of the scattering features, where 0
represents a sphere, 1 represents a cylinder or rod, and 2 represents lamellae. A background and intensity
scaling term were also included in the model. The implementation of the general Guinier-Porod model in
Sasview is available in the Sasview marketplace (http://marketplace.sasview.org/), with the model name “2
Layer General Guinier Porod”. The hard sphere structure factor was used where appropriate and its
implementation is described in the sasview documentation.
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Table 1: Fit Results to GGP model (Figures 3 and 4). Uncertainties represent 95% confidence intervals as
evaluated by the Monte-Carlo Markov Chain analysis performed by the Dream algorithm in Sasview.

RoA) | Ru@) | R, st 52 I (A)
Volume Fraction

39.8 + 273+ 0.74 +

0.0870 0.1 0.1 35.0+0.9 0.13 0 79+0.1
39.0 + 28.6 £ 0.68 +

0.0792 0.2 0.1 35.5+0.9 0.15 0 7.7+0.1
383+ 294 + 0.98 +

0.0739 0.1 0.1 358+1.0 0.18 0 7.44+0.1
40.5 + 292 + 0.82 +

0.0578 0.1 0.1 36.6+ 1.1 0.12 0 8.2+0.1
41.7 + 30.7 + 0.73 ¢

0.0504 0.1 0.1 38.0+1.0 0.15 0 8.8+0.1
41.6 £ 295+ 0.88 +

0.0424 0.2 0.1 37.2+0.7 0.16 0 8.7+0.1
458 + 322+ 10.7 +

0.0350 0.1 0.1 408+1.4 | 0.9+0.18 0 0.1
475+ 30.0+ 11.5+

0.0287 0.2 0.1 403+1.7| 0.8+0.33 0 0.1
532+ 355+ 0.64 + 14.7 +

0.0232 0.4 0.1 463 +£0.2 0.08 0 0.1
60.3 £+ 36.4 + 0.61 + 19.3 +

0.0196 0.3 0.1 50.1£0.2 0.05 0 0.1
66.4 + 295+ 1.01 + 239+

0.0165 0.1 0.1 49.6+0.2 0.08 0 0.1
77.2 + 28.6 £ 338+

0.0124 0.3 0.1 552+0.2 | 1.1+£0.09 0 0.2
82.9 + 26.0 + 1.25+

0.0085 0.8 0.1 573+04 0.10 0.1+£001 | 40+£04
84.1+ 259+ 1.24 + 41.6 £

0.0074 1.5 0.1 58.0+0.9 0.11 0.2+0.02 0.8
89.0 + 258+ 47.9 +

0.0043 1.2 0.1 60.8+0.6| 1.3+£0.03 | 0.1 £0.01 0.7
96.2 + 225+ 1.47 + 585+

0.0021 1.4 0.1 64.1 £0.7 0.04 0.1 £0.02 0.8
99.5 + 22.5 + 1.37 65.7 +

0.0010 4.0 0.1 66.0+2 0.06 0.1 +0.05 2.7
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