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In this work, we applied electron spin resonance (ESR) to study translational diffusion of nitroxide
radical 4-oxo-2,2,6,6-tetramethylpiperidine-die-1-oxyl or perdeuterated TEMPONE (Figure 1),
which was dissolved in two series of liquids. We determined tracer diffusion coefficients or tracer
diffusivities Dt of perdeuterated TEMPONE at various temperatures in the normal alkane series
from octane to tridecane (Tables 1 and 2) and the normal alcohol series from methanol to to 1-

octanol (Tables 3 and 4).

Figure 1. Chemical structure of perdeuterated TEMPONE radical
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Table 1. Tracer diffusivities Dt and errors dDr of perdeuterated TEMPONE radical in normal

alkane series from octane to decane.

octane nonane decane
T Dr dD+ Dr dD+ Dt dD+
°C | A%ns | A%ns | A%ns | A?ns | A?%ns | A%ns

50 145.44 | 0.24
45 136.97 | 2.43
40 148.52 | 2.51|127.88 | 1.43
35 138.50 | 1.29 |119.42 | 2.47
30 130.98 | 0.38 | 110.71 | 1.97

25|148.12 | 1.78 |123.50 | 0.12 |104.27 | 2.72
20|140.52 | 1.61|11543| 1.73| 97.98 | 1.54
1512950 | 1.96 | 108.08 | 0.53 | 90.29 | 1.45
10/1121.70| 153 | 99.25| 0.35| 82.88| 0.82

5[111295| 283 | 9218 | 0.25]| 76.96| 1.01

0]106.23| 3.62| 8440| 0.01| 69.16 | 2.26
-5 98.13| 184 | 7956 | 1.09| 6487 | 0.34
-10| 90.60 | 255| 7287 | 122 | 59.95| 0.56
-15] 8331 ] 138 66.40| 1.95| 54.07| 1.56
-20| 7754 | 2.80| 60.24| 0.93| 49.00| 0.78
-25| 7283 ] 131 | 55.72| 139 | 4483 | 155
-30 | 68.20 | 299 | 5138 1.46| 41.71| 0.95
-35| 6229 | 211 | 4747 | 2.89
-40 | 56.15| 0.21| 4291 | 191
-45| 5427 | 2.05| 38.18| 1.91
-50 | 49.65| 0.11] 3391 | 1.29
-55 ] 44.75] 1.30




Table 2. Tracer diffusivities Dt and errors dDr of perdeuterated TEMPONE radical in normal

alkane series from undecane to tridecane.

undecane dodecane tridecane
T Dr dD+ Dr dD+ Dt dD+
°C | A%ns | A%ns | A%ns | A?ns | A?%ns | A%ns

80 142.74 | 0.23
75 133.61 | 0.80
70 143.35 | 3.62|127.06 | 2.24
65 13499 | 3.31|119.11| 0.46

60 | 14784 | 0.07 | 126.33 | 2.13|111.82 | 0.94
5513941 | 2.23 11952 | 2.93|103.79| 1.30
50)129.40 | 1.23|112.66| 3.03| 98.84| 0.15
45112257 | 0.64]104.70| 1.63| 9144 | 142
40111396 | 1.15| 9854 | 187 | 84.29| 144
35)106.20 | 0.33| 90.90| 0.99| 79.56 | 0.63
30 /101.00| 0.77| 8512 | 042| 7232 | 0.32
25| 9263 | 1.08| 78.03| 1.60| 67.14| 0.95
20| 85.88| 0.03| 7156| 1.09| 62.22| 0.59
15| 79.37| 0.60| 66.12| 0.11| 57.50| 1.97
10| 72.63| 219 | 60.55| 0.89| 53.15| 0.59

5| 68.60| 0.37| 5559 | 0.63| 47.75| 191

0| 6150| 158 | 50.32| 1.62| 43.82| 144
-5| 56.92| 046 | 4542 | 1.68| 3934 | 1.12
-10 | 50.65| 1.63| 41.16| 0.99
-15| 46.67 | 1.46
-20| 4191 | 149
-25| 38.87 | 1.73




Table 3. Tracer diffusivities Dt and errors dDr of perdeuterated TEMPONE radical in normal

alcohol series from methanol to 1-butanol.

methanol ethanol 1-propanol 1-butanol
T Dt dDt D+ dDt Dt dDt Dy dDt
°C | A%ns | A%ins | A%ns | A%ins | A?ns | A%ns | A%ns | A2ins

100 149.40 | 2.17
95 132.41 | 0.87
90 120.30 | 3.22
85 112.95| 0.33
80 126.77 | 1.76 | 105.92 | 0.02
75 11597 | 2.39| 97.24| 0.04
70 108.39 | 1.77| 9152 | 0.84
65 9951 | 161 | 83.27| 1.76
60 115.03| 892 | 9160 | 169 | 7732 | 1.12
55 108.63 | 6.04| 8480 | 154| 70.15| 0.42

50 | 136.13 | 10.04 | 104.31 | 10.60 | 7791 | 191 | 6457 | 0.81
45112748 | 8.66 | 90.87| 6.07| 7163 | 1.22| 59.78 | 1.17
40 111726 | 5.83| 8691 | 551 | 66.45| 1.04| 5467 | 2.03
35110893 | 577 79.32| 758 | 61.22| 1.08| 51.41| 0.62
3010180 | 5.00| 7441 | 3.84| 55.56| 054 | 46.65| 0.54
25| 98.34| 3.78| 6795| 397 ] 5029 | 102 | 42.05| 1.24
20| 89.58| 654 | 64.24| 336 | 4747 | 136 | 39.16 | 1.90
15| 82.87| 6.67| 5752 | 153 | 4285| 1.65| 3537 | 1.17
10| 75.06| 3.62| 52.02| 056 | 37.62| 1.16| 32.89| 1.47

5| 70.86| 3.57| 49.04| 031 | 35.14| 140 | 29.80| 0.72

0| 6568| 241 | 4456| 036 | 3236 | 051 | 27.21| 0.27
-5| 6320 | 2.07| 4097| 081 ] 2890 | 1.21| 23.55| 0.15
-10| 56.87| 0.44| 38.08| 107 | 26.73| 092 | 21.68| 1.03
-15] 5394 | 1.09| 3525| 0.97| 23.00| 0.40| 18.30| 1.50
-20| 50.16| 0.84| 3237 105| 2050 | 1.65| 15.95| 2.55
-25| 4555 | 249 | 2840 | 0.09| 1768 | 1.43| 13.60| 3.25
-30| 4331| 023] 2621 | 0.09| 16.00| 1.35| 10.30| 1.80
-35| 4099 | 1.11| 23.88| 0.67| 12.63| 1.23 8.15| 2.00
-40 | 37.76 | 253 | 20.80| 0.70 | 10.43| 1.48
-45 | 35.95| 252 | 18.25| 115 795] 135
-50 | 3394 | 237 | 17.30] 145
-55| 30.09| 1.81| 14.18| 0.78
-60 | 26.74| 097 | 11.73| 1.67
-65| 24.82| 1.32 9.35]| 1.85
-70| 2153 | 251 7.55| 1.90
-715] 2223 | 0.73
-80 | 16.93| 1.88
-85 ] 11.98| 0.88




Table 3. Tracer diffusivities Dt and errors dDr of perdeuterated TEMPONE radical in normal

alcohol series from 1-pentanol to 1-octanol.

1-pentanol 1-hexanol 1-heptanol 1-octanol
T Dt dDr Dt dDr Dy dDr Dr dDr
°C | A%ns | A%ns | A%ns | A%ns | A%ins | A%ns | A?ns | A%ns
100 | 130.58 | 2.11 | 122.07 | 0.24 | 109.86 | 1.28 | 105.53 | 1.27
951]120.68 | 3.53|113.64| 1.68|100.89| 254 | 9755| 4.02
90| 11420 | 257 |101.72| 1.04 | 9290 | 2.28 | 88.62 | 2.32
85|104.07| 2.35| 9844 | 257 | 87.26| 221 | 82.65| 2.18
80| 97.70| 1.20| 87.27| 0.11| 80.41| 3.01| 7550 | 2.01
75| 89.68| 2.05| 8164 | 0.01| 73.77| 2.18| 69.80| 1.75
70| 8444 | 1.10| 73.88| 227 | 67.78| 232 | 63.28| 2.02
65| 7645| 2.20| 68.17| 125| 61.79| 122 | 57.68| 1.96
60| 69.98| 298| 62.72| 0.84| 57.26| 187 | 53.31| 1.66
55| 6546 | 1.75| 56.62| 0.75| 52.63| 2.25| 48.41 | 1.43
50| 58.27| 1.69| 5311 | 159 | 48.01| 142 | 43.90| 1.59
45| 53.95| 2.61| 4849 | 235| 4354 | 219 | 4060 | 1.26
40| 50.14| 247 | 4382 | 140| 3891 | 1.05| 36.74| 0.67
35| 46.17| 2.73| 4082 | 1.02| 35.05| 095| 32.89| 0.04
30| 41.11| 247 | 37.00| 056 | 3227 | 0.25| 29.70| 0.20
25| 3799 | 2.15| 33.71| 0.17| 28.90| 0.25| 26.96| 0.52
20| 3381| 196 | 3066 | 0.34| 2463 | 168 | 2253 | 1.22
15| 31.27| 1.04| 27.28| 099 | 20.63| 0.32| 19.70| 1.95
10| 28.21| 041 | 23.08| 1.13| 16.48 | 042 | 1573 | 2.23
5| 2398 | 0.27| 20.35| 2.00| 13.13| 0.33| 12.68| 1.93
0| 21.03| 0.07| 16.95| 2.75| 10.75| 0.50 9.30 | 1.40
5| 18.23| 0.78 | 14.13| 2.97 8.10| 0.80 748 | 0.52
-10| 14.75| 1.60| 10.90| 2.60 580 | 0.85 5.23 | 0.38
-15| 12.35] 1.05 8.43 | 2.57
-20 8.98 | 0.83
-25 7.15| 0.50




