Supplementary Materials

Rotational Mobility of TEMPO Spin Probe in Polypropylene: EPR Spectra Simulation
and Calculation via Approximated Formulas

Natalia A. Chumakova 12*, Tatiana S. Yankova 2 and Alexander I. Kokorin 134

N. N. Semenov Federal Research Center for Chemical Physics, Russian Academy of Science, Kosygin St. 4, 119991 Moscow, Russia
Chemistry Department, M. V. Lomonosov Moscow State University, Leninskiye Gory, 1/3, 119991 Moscow, Russia

Chemistry Department, Plekhanov Russian University of Economics, Stremyanny per., 36, 115093 Moscow, Russia

Infochemistry Scientific Center, ITMO University, Lomonosova str. 9, 191002 St. Petersburg, Russia

Correspondence: harmonic2011@yandex.ru; Tel.: +79-167974879

P N SR R



435 K

415 K

395 K

375K

355K

335K

315K

W

W

W
s

330 331 332 333 334 335 336 337 338 339 340 341

B, mT



295 K

275K

255 K

235 K

215 K

188 K

170 K

G

331 332 333 334 335 336 337 338 339 340 341
B, mT

Figure S1. EPR spectra of TEMPO in PP (black lines) and the results of their simulation (red lines).
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Table S1. Rotational characteristics of TEMPO in PP.

TK Tx Ty T <t> ox | oy o, <c> Libr, he he 1. (1) 1. (2) 1. (3) e (4)
(s) (%) (s) (s) isotrop | (G) (G) (s) (s) (s) (s)

435 25410 2540 0.70* 0.70% - 0.8* 1.7 | 258401 | 22040 | 25540% | 241401
425 3.3410% 3.3410% 0.70% 0.70* - 0.8* 1.4 | 32440 572101 | 33240 | 440410
415 42540° | 153401 | 2.0940% | 4.26 101 0.70% 0.70* - 0.8* 11 42940 | 1.314107% | 42140 | 84140
405 | 7.1540% | 2.0240" | 3.5840% | 574410 0.70* 0.70% - 0.8* 0.9 | 63140 | 23440% | 6.1040" | 1.4340%
395 1.67407 | 3.0940% | 53140 | 8.76410 0.70% 0.70* - 0.8* 0.8 7.05101 | 35440 | 6.7240% | 2.0340%°
385 1.7407# | 46840 | 7.7240%° | 1.3240%° 0.70% 0.70* - 0.8* 0.7 943101 | 50040 | 845401 | 2.84 4010
375 1.7407# | 56540 | 1.2440° | 1.6240%° 0.75 0.70* - 0.8* 0.7 1.2340% | 6.66401° | 1.13407 3.77407%
365 1.7407# | 7.3140% | 1.5940° | 2.10410%° 0.71 0.70* - 0.8* 0.6 15640 | 9.1040% | 1.3740%° | 5084070
355 | 1.7407# | 1.0840% | 2.0340° | 3.08410%° 0.68 0.70% - 0.8* 0.7 | 2.2440% | 1.2540° | 1.9240% | 7.0540%
345 1.7407# | 2.4340° | 4.3140° | 6.884101° 0.70% 0.70* 27° 0.8* 0.8 3.58 1010 1.84 10° 3.09 100 1.05 410
335 1.7407# | 3.9240%° | 6.4140° | 1.1140° 0.70% 0.70* 28° 0.8* 0.9 5234010 | 253401 | 505407 | 1.46407°
325 1.7407# | 5.4640'° | 7.4740° 1.52 10° 0.70% 0.70* 25° 0.8* 0.9 7.76401° | 3.2640%° | 8.25407° 1.94 1010
315 1.7407# | 54440% | 9.0640° | 2.0540° 0.70* 0.70* 25° 0.8* 0.9 1.0140° 3.97 10° 1.06 10° 2.39410°
305 1.7407# | 8.6840% | 9.8640° | 2.3840° 0.70* 0.70* 21° 0.8* 0.8 1.14 10° 4.45410° 1.28 10°° 2.69 10°
295 | 1.7407# | 9.8040% | 9.9840° | 2.6610° 0.70* 0.70% 19° 0.8* 0.8 1.29410° | 4.7840° 152 10 2.92410°
285 1.7407# | 1.0340° | 1.0340® | 2.7940° 0.70* 0.70* 20° 0.8* 0.8 1.44 10° 5.02 10° 1.68 10° 3.1140°
275 1.7407# | 1.1640° 1.0540% | 3.1140° 0.70% 0.70* 17< 0.8* 0.8 1.56 10° 5.47 10° 1.82 10° 3.3910°
265 1.7407# | 1.3940° | 1.0540% | 3.6540° 0.70% 0.70* 15< 0.8* 0.8 1.8110° 5.92 10° 2.2140° 3.7340°
255 1.7407# | 1.5440° | 1.0240® | 3.9940° 0.70* 0.70* 10° 0.8* 0.7 2.30410° 6.66 410-° 2.86 107 4.34 107
245 | 1.7407% | 1.69410° | 1.0940%° | 4.35410° 0.70* 0.70* <1° 0.8* 0.8 2.7840° | 7.3440° | 35640° | 4.9140°
235 1.7407% | 2.4440° | 855410° | 56340° | 1.27 | 1.02 | 0.39 0.89 - 0.8* 0.7 3.48410° 8.22 10° 4.6110° 5.70 10°
225 1.7407# | 2.9140° | 8.0540° | 6.3340° | 1.14 | 1.11 | 0.33 0.86 - 0.8* 0.7 5.1740° 1.01 108 7.24 107 7.50 100
215 | 1.7407# | 35940° | 9.4740° | 7.6940° | 0.96 | 1.31 | 0.37 | 0.88 - 0.8* 1.0 5.6640° | 1.0740® | 85440% | 8.0240°
207 1.7407% | 4.7940° | 1.0840% | 9.7540° | 1.21 | 1.27 | 0.26 0.91 - 0.8* 1.0 6.45 107° 1.14 108 1.02 108 8.80 107




198 | 1.7407% | 6.2440° | 1.3040% | 1.2340% | 1.20 | 1.39 | 0.23 | 0.94 - 0.8* 1.2 7.76 10 1.29 108 1.38 10 1.02 108
188 | 1.7407# | 8.7740° | 153408 | 1.62408 | 1.06 | 1.56 | 0.16 | 0.93 - 0.8* 15 6.94 10 1.16 108 1.39 10 9.17 10°
179 | 1.7407# | 1.2040® | 1.6740% | 2.0140® | 0.95| 1.69 | 0.12 | 0.92 - 0.8* 1.7 6.1340° 1.06 40 1.19410°8 8.23410°
170 | 1.7407# | 1.7140® | 177408 | 2.4840% | 0.87 | 1.83 | <0.10 | 0.90 - 0.8% 1.9 6.52 10° 1.09 108 1.28 10® 8.59 10°

Tx, Ty, and 1. are rotational correlation times corresponding to the molecular axes X, Y, and Z of TEMPO (see
Fig.1b in the main text); <to> is the averaged rotational correlation time <t = (1« + Ty + 12)/3; (1), t©'(2), ©'(3),
and tc'(4) are rotational correlation times calculated by empirical formulas (1), (2), (3) and (4) (see the main text);
Ox, Oy, and o: are the widths of lognormal distribution of the rotational diffusion coefficients D:o=1/(6- 1c)
corresponding to the axes X, Y, and Z; <o> is the averaged distribution width <o> = (0x + Oyy + 0z2)/3; Libr is the
amplitude of quasilibrations [1] (isotropic value); hc and hr are the contributions of Gauss and Lorentz functions
into the Voigt function describing the individual line shape. Parameters that were not being varied during the
simulation are marked with sharps.
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