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Study on Some Electrical Properties of Coumarin In
(Ethanol — Water) Mixtures with Three Weight Percentage
at Five Temperatures

Abstract

This research involves the study on some electrical properties such as dielectric
constant (D), molar conductivity (A) and the calculation of molar polarization (P)
and ion- pair formation constant (K,) in three (Ethanol — Water) mixtures
containing (50, 70, 90%) of ethanol at five different temperatures in the range
(293.15-313.15)K.
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(D) : (l'aa bs C)
(b) %70 (a) %50 ( - ) 0.01-0.1mol kg™
.(293.15-313.15 K) (c) %90
a
[ D
Mol .kg”" | 293.15K | 298.15K | 303.15K | 308.15K | 313.15K
0.0100 51.32 49.32 4791 46.39 44.40
0.0200 51.39 49.41 48.09 46.52 44.60
0.0300 51.45 49.51 48.20 46.65 44.73
0.0400 51.50 49.60 48.22 46.77 44.86
0.0500 51.55 49.70 48.31 46.91 45.00
0.0600 51.58 49.80 48.35 47.00 45.28
0.0700 51.62 49.87 48.52 47.16 45.64
0.0800 51.67 49.90 48.64 47.30 45.93
0.0899 51.70 49.93 48.70 47.66 46.10
0.0999 51.73 49.95 48.78 47.75 46.17
b
C D
Mol .kg™" | 293.15K | 298.15K | 303.15K | 308.15K | 313.15K
0.0097 39.00 37.92 37.10 36.12 34.80
0.0199 39.15 38.14 | 37.32 36.53 35.20
0.0307 39.26 38.22 37.53 36.70 35.55
0.0402 39.35 38.25 37.60 36.75 35.72
0.0476 39.42 38.33 37.66 36.85 35.89
0.0600 39.45 38.47 37.70 36.89 35.90
0.0699 39.60 38.55 37.80 36.95 35.99
0.0799 39.67 38.73 | 37.98 37.16 36.10
0.0999 39.80 38.90 38.00 37.20 36.25
C
C, D
Mol .kg™" | 293.15K | 298.15K | 303.15K | 308.15K | 313.15K
00.010 29.41 28.71 27.70 26.98 25.92
00.020 29.84 28.91 28.20 27.74 26.67
0.0299 30.51 29.70 28.72 28.12 27.00
0.0399 30.80 29.96 29.22 28.55 27.17
00.050 31.04 30.28 29.42 28.72 27.39
00.060 31.08 30.31 29.38 28.91 27.66
0.0700 31.07 30.30 29.49 28.62 27.45
0.0800 31.20 30.08 29.55 28.68 27.69
0.0898 30.96 29.69 29.22 28.47 27.37
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| 01000 | 30.88 | 29.69 | 2922 | 2842 | 2740 |
(P) : (Z'aa b9 C)
( - ) 0.01-0.1mol kg™
(a) 50%
C, P
Mol .kg" | 293.15K | 298.15K | 303.15K | 308.15K | 313.15K
0.0100 | 33.028 | 33.028 | 33.149 | 33.159 | 33.142
0.0200 | 33.054 | 33.054 | 33.169 | 33.193 | 33.189
0.0300 | 33.081 | 33.081 | 33.186 | 33.226 | 33.227
0.0400 | 33.095 | 33.095 | 33.188 | 33.244 | 33.247
0.0500 | 33.111 | 33.111 | 33.194 | 33.264 | 33.264
0.0600 | 33.142 | 33.142 | 33.214 | 33.293 | 33.297
0.0700 | 33.168 | 33.168 | 33.233 | 33.318 | 33.322
0.0800 | 33.195 | 33.195 | 33.250 | 33.340 | 33.338
0.0899 | 33.222 | 33.222 | 33.266 | 33.370 | 33.343
0.0999 | 33.249 | 33.249 | 33.282 | 33.386 | 33.338
(b) 70%
C P
Mol .kg”" | 293.15K | 298.15K | 303.15K | 308.15K | 313.15K
0.0097 | 34.201 | 34.249 | 34.409 | 34.459 | 34.545
0.0199 | 34.182 | 34282 | 34.415 | 34.519 | 34.569
0.0307 | 34.185 | 34.308 | 34.436 | 34.560 | 34.608
0.0402 | 34.175 | 34317 | 34.437 | 34.580 | 34.622
0.0476 | 34.172 | 34333 | 34.442 | 34.605 | 34.642
0.0600 | 34.162 | 34.359 | 34.448 | 34.637 | 34.656
0.0699 | 34.160 | 34.376 | 34.457 | 34.666 | 34.675
0.0799 | 34.150 | 34.397 | 34.469 | 34.704 | 34.696
0.0999 | 34.125 | 34.421 | 34.467 | 34.749 | 34.734
(c) 90%
C P
Mol kg | 293.15 | 298.15 | 303.15 | 308.15 | 313.15
K K K K K
00.010 | 35346 | 35.451 | 35.501 | 35.597 | 35.635
00.020 | 35.409 | 35.489 | 35584 | 35.71 | 35.766
0.0299 | 35.499 | 35598 | 35.668 | 35.786 | 35.832
0.0399 | 35531 | 35.629 | 35.732 | 35.845 | 35.859
00.050 | 35.560 | 35.669 | 35.761 | 35.870 | 35.895
00.060 | 35.583 | 35.690 | 35.775 | 35.913 | 35.951
0.0700 | 35.594 | 35.702 | 35.800 | 35.889 | 35.934
0.0800 | 35.620 | 35.688 | 35.819 | 35.908 | 35.978
0.0898 | 35.608 | 35.656 | 35.790 | 35.892 | 35.945
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| 0.1000 | 35.612 | 35.668 | 35.800 | 35.896 | 35.959 |

(A) : (3-a, b, ¢)
( - )
(a) 50%
G, A, S.cm’.mol’!
Mol.kg’l 293.15 | 298.15 | 303.15 | 308.15 | 313.15
K K K K K

0.0100 1.8871 | 2.1285 | 2.3918 | 2.5783 | 2.6880
0.0200 1.2800 | 1.2881 | 1.6227 | 1.7637 | 1.8563
0.0300 | 0.6619 | 0.7570 | 0.8228 | 0.8923 | 0.9261
0.0400 | 0.5567 | 0.6253 | 0.7240 | 0.8474 | 0.9846
0.0500 | 0.2523 | 0.3005 | 0.3554 | 0.4189 | 0.4958
0.0600 | 0.2011 | 0.2358 | 0.2796 | 0.3272 | 0.3838
0.0700 | 0.1551 | 0.1801 | 0.2146 | 0.2537 | 0.3070
0.0800 | 0.1822 | 0.2343 | 0.2809 | 0.3357 | 0.3905
0.0899 | 0.1658 | 0.2011 | 0.2353 | 0.2682 | 0.3218
0.0999 | 0.1360 | 0.1601 | 0.1864 | 0.2160 | 0.2500

(b) 70%
G, A, S.cm’.mol’
Mol.kg'l 293.15 | 298.15 | 303.15 | 308.15 | 313.15
K K K K K

0.0097 0.3660 | 0.3970 | 0.4304 | 0.5234 | 0.6199
0.0199 0.2818 | 0.3317 | 0.3765 | 0.4224 | 0.4630
0.0307 0.2666 | 0.2715 | 0.3016 | 0.3284 | 0.4187
0.0402 0.2237 | 0.2527 | 0.2936 | 0.3453 | 0.3648
0.0476 0.1852 | 0.2064 | 0.2408 | 0.2789 | 0.3375
0.0600 | 0.1542 | 0.2060 | 0.2539 | 0.2590 | 0.3018
0.0699 0.1447 | 0.1718 | 0.2040 | 0.2353 | 0.2882
0.0799 0.1441 | 0.1707 | 0.2000 | 0.2325 | 0.2610
0.0999 0.1866 | 0.2108 | 0.2378 | 0.2748 | 0.3140

(c) 90%
G, A, S.cm’.mol’
Mol .kg" | 293.15 | 298.15 | 303.15 | 308.15 | 313.15
K K K K K

00.010 | 0.4257 | 0.4823 | 0.5435 | 0.6060 | 0.7176
00.020 | 0.3000 | 0.3422 | 0.3852 | 0.4300 | 0.5076
0.0299 | 0.1982 | 0.2270 | 0.2554 | 0.2858 | 0.3350
0.0399 | 0.0891 | 0.1044 | 0.1167 | 0.1290 | 0.1444
00.050 | 0.0588 | 0.0686 | 0.0735 | 0.0833 | 0.0980
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00.060 | 0.0510 | 0.0592 | 0.0694 | 0.0776 | 0.0857
0.0700 0.0472 | 0.0525 | 0.0577 | 0.0647 | 0.0735
0.0800 | 0.0367 | 0.0428 | 0.0474 | 0.0551 | 0.0627
0.0898 0.0477 | 0.0545 | 0.0613 | 0.0681 | 0.0750
0.1000 | 0.0750 | 0.0900 | 0.0960 | 0.1110 | 0.1255

(Ao) :(4)

(Ka)
Ethanol by weight (%) T, K AS’ 1 K,
S.cm”.eq

293.15 2.08099 3.20250
298.15 2.36538 3.37375
50 303.15 2.67598 3.50361
308.15 2.91273 3.72346
313.15 3.08827 4.07794
293.15 0.47643 7.42415
298.15 0.53200 7.69048
70 303.15 0.58989 7.77586
308.15 0.72348 8.08585
313.15 0.88279 8.89761
293.15 0.68381 16.6457
298.15 0.79648 17.3264
90 303.15 0.91875 17.7895
308.15 1.04916 18.4197
313.15 1.27981 19.6357
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