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Figure S1. Nitrogen (flow) chamber for casting of PEO-LiOTf films. Photo taken by A. Lamar.
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Figure S2C Figure S2D

Figure S2A. 20% Dibenzothiophene film 5a (top surface) — no extraction
Figure S2B. 20% Dibenzothiophene film 5a (bottom surface) — no extraction
Figure S2C. 20% Diphenylamine film 6a (top surface) — no extraction
Figure S2D. 20% Diphenylamine film 6a (bottom surface) — no extraction
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Figure S3C Figure S3D

Figure S3A. 20% Bibenzyl film 2a (edge) — no extraction

Figure S3B. 20% Bibenzyl film 2b (edge) — after extraction

Figure S3C. 20% Diphenylacetylene film 3b (edge) — after extraction

Figure S3D. 20% Diphenylacetylene film 3b (edge) — after extraction (magnification of Figure S3C)
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Figure S4B Figure S4C

Figure S4A. 20% Bibenzyl film 2b (edge) — after extraction
Figure S4B. 20% Fluorene film 1b (edge) — after extraction
Figure S4C. 20% Fluorene film 1b (edge) — after extraction (magnification of Figure S4B)
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Figure S5B Figure S5C

Figure S5A. 20% Adamantane film 4a (bottom) — no extraction
Figure S5B. 20% Adamantane film 4a (bottom) — no extraction (magnification of Figure S5A)
Figure S5C. 20% Adamantane film 4a (bottom) — no extraction (magnification of Figure S5A)
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Figure S6A. 20% Dibenzofuran film 8a (bottom) — no extraction
Figure S6B. 20% Fluorene film 1a (bottom) — no extraction
Figure S6C. 20% Fluorene film 1b (bottom) — after extraction
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Figure S7C Figure S7TD

Figure S7TA. 20% 4-Phenylpyridine film 7a (bottom) — no extraction
Figure S7B. 20% Dibenzothiophene film 5a (top) — no extraction
Figure S7C. 20% Bibenzyl film 2a (top) — no extraction

Figure S7D. 20% Diphenylacetylene film 3a (bottom) — no extraction
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Figure S8A. 20% Dibenzothiophene film 5a (bottom — 3500x) — no extraction
Figure S8B. 20% Dibenzothiophene film 5a (bottom — 10000x) — no extraction
Figure S8C. 20% Dibenzothiophene film 5b (top — 3500x) — after extraction
Figure S8D. 20% Dibenzothiophene film 5b (top — 35000x) — after extraction
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Figure S9A (top) and S9B (bottom) - Bibenzyl film 2b (top surface) after extraction
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Figure S10 — Nyquist plots of non-extracted and extracted PEO-LiOTf films (1a and 1b) containing
fluorene.
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Figure S11 — Nyquist plots of non-extracted and extracted PEO-LiOTf films (2a and 2b) containing
bibenzyl.
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Figure S12 — Nyquist plots of non-extracted and extracted PEO-LIOTTf films (3a and 3b) containing
diphenylacetylene.
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Figure S13 — Nyquist plots of non-extracted and extracted PEO-LiIOTf films (4a and 4b) containing
adamantane.
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Figure S14 — Nyquist plots of non-extracted and extracted PEO-LIOTTf films (5a and 5b) containing
dibenzothiophene.
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Figure S15 — Nyquist plots of non-extracted and extracted PEO-LiOTf films (6a and 6b) containing
diphenylamine.
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Figure S16 — Nyquist plots of non-extracted and extracted PEO-LIOTf films (7a and 7b) containing 4-

phenylpyridine.
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Figure S17 — Nyquist plots of non-extracted and extracted PEO-LIOTTf films (8a and 8b) containing
dibenzofuran.
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Figure S18 — Magnified Nyquist plots of extracted PEO-LIOTT films (5b and 6b).
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Figure S19A — DSC plot of films 7a and 7b
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Figure S19B — DSC plot of films 4a and 4b
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Figure S19C — DSC plot of films 8a and 8b
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Figure S19D — DSC plot of films 5a and 5b
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Figure S19E — DSC plot of films 2a and 2b
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Figure S19F — DSC plot of films 3a and 3b
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Figure S19G — DSC plot of films 6a and 6b
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Figure S20A — TGA plot of film 4a
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Figure S20C — TGA plot of film 8a
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Figure S20E — TGA plot of film 3a
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Figure S20B — TGA plot of film 4b
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Figure S20D — TGA plot of film 8b
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Figure S20F — TGA plot of film 3b

200

S17



In Figures S21A-H, nanofiller compounds were dissolved in acetonitrile and the solvent was then
evaporated under air flow. The crystallizing behavior can be observed in the photograph.

Figure S21A — Crystallization of fluorene from Figure S21B - Crystallization of bibenzyl from
evaporated acetonitrile. evaporated acetonitrile.
Notes — Moderate solubility; flaky crystals form.  Notes — Low solubility; powdery solid forms.

Adamantane Dibenzothiophene

Figure S21C — Crystallization of adamantane from Figure S21D - Crystallization of dibenzothiophene
evaporated acetonitrile. from evaporated acetonitrile.
Notes — Very low solubility; blocky crystals form. Notes — Very soluble; needle-like crystals form.
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4-Phenylpyridine pjbenzofuran

——— N |

Figure S21E — Crystallization of 4-phenylpyridine Figure S21F - Crystallization of dibenzofuran
from evaporated acetonitrile. from evaporated acetonitrile.
Notes — Very soluble; powdery crystals form. Notes — Very soluble; filmy, powdery solid
forms.

Diphenylamine Diphenylacetylene

Figure S21G — Crystallization of diphenylamine  Figure S21H - Crystallization of diphenylacetylene
from evaporated acetonitrile. from evaporated acetonitrile.
Notes — Very soluble; filmy solid forms. Notes — Moderate to very soluble;
powdery crystals form.

All photos taken by A. Lamar.
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