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Figure S1. High-Q NR data before background subtraction. This data demonstrates the low background
signal of the PF5M, electrolyte as compared to a deuterated EC/DMC electrolyte.!
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Figure S2. (A) Calculated total scattering cross-sections for a series of previously-investigated?
deuterated and protiated perfluorocarboxylate esters as compared to deuterated and protiated ethylene
carbonate (EC) and dimethyl carbonate (DMC). (B) Diffuse scattering profiles for deuterated and
protiated perfluorocarboxylate esters as compared to protiated DMC, experimentally demonstrating the
predicted low scattering cross-sections of the perfluorocarboxylate esters.

Energy-integrated diffuse neutron scattering profiles were collected on the University of Missouri
Research Reactor (MURR) triple-axis spectrometer (TRIAX) using a 6-mm-diameter Al sample can. The
incident wavelength was fixed at 2.36 A (14.7 meV). Scattered neutrons were monitored from 26 = 44.0°
(0=1.99 A1) to 260 = 82.2° (3.50 A-!) at a step-size of 0.1° for 1 x 10° monitor counts (~2 min) per point.

PF8O,M;



ruenosat | supstrae rel | S0- | s sup | et | | o | cust | tereil | o | mirode [leertadel| | S| psup |t e
Voltage SLD [10-¢ A7) [106 A2] Thickness SLD [10-¢ A2 e
(106 A2 [nm] [nm] [nm] [nm] [nm] (nm] (10 A7) [nm] [nm] [nm] [10-¢ A2
in-air 2072 | 0399+? | 233+2 | 267+2 | 129+? | 752 |645+2| 0682 483 +9 19+2 | 157 =2 0 (air) 22
ocv 2.07 0.399 2.33 2.67 1.29 7.5 645 | 0.02+0.02 | 484+0.1 |2.02+002] 23+0.1 4.78 2.0
11V 2.07 0.399 2.33 2.67 1.29 7.5 645 | 0032002 | 483+0.1 |2.09+0.02]| 23+0.1 478 1.8
0.7V 2.07 0.399 2.33 2.67 1.29 7.5 6.45 | 0.06+0.04 | 48.9+0.1 2.04 25+01 | 144+32 | 45+01 | 6.6+17 478 23
04V 2.07 0.399 2.33 2.67 1.29 7.5 6.45 | 0.02+0.03 | 505+0.5 1.93 30+£05 | 16.7+64 | 45+02 | 69+24 478 7.0
0.08V 2.07 0.399 2.33 2.67 1.29 7.5 6.45 | 0.01+£0.03 | 106.0+0.3 0.28 97+06 | 26.6+2.1 | 4701 | 51+20 478 2.9
20V 2.07 0.399 2.33 2.67 1.29 7.5 645 | 0.03+£0.03 | 65.4+1.1 1.21 10113 | 342+72 | 4303 | 86+20 4.78 4.1
0.08V 2.07 0.399 2.33 2.67 1.29 7.5 6.45 | 0.01+0.03 | 1059+0.7 0.28 112+1.1 | 27323 | 43+01 | 11.1+£26 478 3.0
20V 2.07 0.399 2.33 2.67 1.29 7.5 6.45 | 0.02+£0.04 | 66.9+0.6 1.16 10407 | 32215 43+01 | 82+14 4.78 3.2
0.08 V 2.07 0.399 2.33 2.67 1.29 7.5 645 | 043+0.02 | 1055+0.7 0.29 112+08 | 286+4.0 | 43+01 | 11.9+25 478 3.9
20V

Table S1. Multilayer parameters determined from NR fits. Values in italics were not varied independently during fitting.
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