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TABLE S1. Densities (p), Excess Molar Volumes(V," ), Speeds of Sound(u), Isentropic
Compressibility (k) and Isentropic Compressibility Deviation (Ak,)for Binary Mixtures
[Emim][BF4] (1) + DMF (2) at T = (293.15 to 343.15) K and ambient pressure (81.5 kPa)."

p-107° VE.10° T u k. Ak,
X kg -m™ m? - mol ™! K m-s! TPa™ TPa™
293.15
0.0997 1.019179 -0.767 1524.5 422 -41.6
0.2042 1.075445 -1.059 1552.3 386 -57.6
0.2983 1.116819 -1.163 1571.7 362 -62.77
04111 1.157474 -1.157 1589.3 342 -61.3
0.5003 1.184763 -1.066 1600.9 329 -56.7
0.585 1.206748 -0.919 1609.6 320 -49.7
0.6965 1.231364 -0.609 1618.8 310 -38.0
0.7833 1.247192 -0.236 1625.5 303 -27.6
09134 1.267671 0.351 1633.1 296 -10.0
298.15
0.0997 1.014686 -0.797 1506.5 434 -44.0
0.2042 1.071123 -1.099 1535.6 396 -60.9
0.2983 1.112615 -1.207 1555.9 371 -66.4
04111 1.153376 -1.200 1574.6 350 -64.9
0.5003 1.180738 -1.106 1586.9 336 -60.0
0.585 1.202773 -0.954 1596.1 326 -52.6
0.6965 1.227438 -0.636 1605.9 316 -40.3
0.7833 1.243296 -0.254 1612.9 309 -29.2
0.9134 1.263822 0.347 1620.9 301 -10.7
303.15
0.0997 1.010193 -0.826 1488.6 447 -46.6
0.2042 1.066805 -1.139 1519.0 406 -64.6
0.2983 1.10842 -1.251 1540.4 380 -70.3
04111 1.149294 -1.243 1560.1 358 -68.7
0.5003 1.176724 -1.146 1573.0 343 -63.5
0.585 1.198806 -0.989 1582.7 333 -55.7
0.6965 1.223526 -0.662 1593.0 322 -42.77
0.7833 1.239427 -0.273 1600.5 315 -31.0
0.9134 1.259988 0.342 1608.8 307 -11.3
308.15
0.0997 1.0057 -0.856 1470.8 299 -49.4
0.2042 1.062494 -1.179 1502.6 417 -68.5

0.2983  1.104233 -1.295 1524.9 389 -74.5
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-1.268
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-0.420
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333.15
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343.15

1530.6
1540.0
1550.1

1383.3
1421.8
1449.3
1475.0
1492.0
1504.8
1518.4
1528.2
1538.7

1366.1
1405.9
1434.5
1461.2
1478.9
1492.2
1506.4
1516.5
1527.4

1348.9
1390.2
1419.8
1447.5
1465.8
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354
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-57.1
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-66.9
-92.3
-100.2
-97.8
-90.3
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-16.4

-71.2
-98.1
-106.5
-103.8
-95.8
-84.0
-64.3
-47.0
-17.5

-75.8
-104.3
-113.2
-110.3
-101.7
-89.1
-68.2
-49.9
-18.6

*The standard uncertainties (U)are

uncertainties (U, )is U, (p) = 0.002

U(T)=1x107K and u(p)=0.5kPa and the relative

and the combined expanded uncertainties(U,)

U.(x)=1x10",U_ (u)=3m-s™" U (k,)=4TPa"',U_(Ak,) = 0.1TPa"',

U.(VF)=3x10°m’-mol™" and U_(a) =1x107 K™ (0.95 level of confidence).
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TABLE S2. Densities (p), Excess Molar Volumes(V," ), Speeds of Sound(u), Isentropic
Compressibility (k,) and Isentropic Compressibility Deviation (Ak,)for Binary Mixtures
[Emim][BF4] (1) + DMA (2) at T = (293.15 to 343.15) K and ambient pressure (81.5 kPa).”

p-107° VE.10° T u K, Ak,
X, kg-m®  m’-mol” K m-s™ TPa™ TPa™
0.1310 1.020021 -0.914 1520.9 424 -36.8
0.1980  1.054855 -1.261 1544.9 397 -50.2
0.2976  1.098689  -1.548 1566.5 371 -56.8
0.3868  1.134168 -1.633 1581.8 352 -57.7
04734  1.164328  -1.655 1594.3 338 -55.1
0.5630  1.190972  -1.651 1606.8 325 -50.1
0.7089  1.230236 -1.283 1620.0 310 -36.8
0.7973  1.244593  -0.554 1625.7 304 -25.0
0.8821  1.257248  0.385 1629.9 299 -12.9
298.15
0.1310 1.015666 -0.963 1502.5 436 -39.2
0.1980  1.050627  -1.307 1527.6 408 -53.4
0.2976  1.094554  -1.598 1550.4 380 -60.4
0.3868 1.13011  -1.686 1566.4 361 -61.3
04734 1.160324 -1.707 1579.8 345 -58.6
0.5630 1.187074  -1.697 1592.9 332 -53.2
0.7089  1.226338 -1.318 1606.9 316 -39.0
0.7973  1.240731 -0.579 1613.0 310 -26.6
0.8821 1.2534 0.379 1617.4 305 -13.7
303.15
0.1310 1.01132  -1.011 1484.4 449 -41.6
0.1980 1.046395 -1.354 1510.4 419 -56.8
0.2976  1.090428  -1.648 1534.3 390 -64.2
0.3868 1.126062  -1.739 1551.3 369 -65.1
0.4734  1.156334  -1.758 1565.3 353 -62.2
0.5630  1.183165 -1.743 1579.1 339 -56.5
0.7089  1.222464 -1.354 1594.1 322 -41.4
0.7973  1.236885 -0.604 1600.4 316 -28.2
0.8821  1.249547  0.372 1605.1 311 -14.6
308.15
0.1310  1.006922  -1.059 1466.5 462 -44.3
0.1980 1.042175 -1.401 1493.4 430 -60.4
0.2976  1.086313  -1.697 1518.5 399 -68.3
0.3868  1.122026 -1.792 1536.2 378 -69.2
0.4734  1.152366 -1.810 1551.1 361 -66.0
0.5630  1.179248 -1.789 1565.5 346 -59.9

0.7089  1.218612  -1.389 1581.4 328 -43.9
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1.01261
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-1.635
-1.945
-2.057
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-1.347
-1.682
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-2.110
-2.120
-2.065
-1.601
-0.780
0.323

-1.395
-1.729
-2.044
-2.163
-2.172
-2.111
-1.637
-0.805
0.316

338.15

343.15

1410.2
1440.9
1462.9
1481.5
1499.1
1519.4
1527.4
1533.6

1361.9
1393.9
1425.7
1448.6
1467.9
1486.1
1507.3
1515.6
1528.1

1344.8
1377.7
1410.6
1434.4
1454.4
1473.0
1495.4
1503.8
1510.6

493
452
424
402
384
361
353
347

549
506
463
434
411
392
368
360
350

565
520
475
444
420
400
375
366
359

-82.3
-92.8
-93.7
-89.2
-80.7
-59.2
-40.5
-21.3

-66.1
-87.6
-98.7
-99.6
-94.8
-85.6
-62.8
-43.0
-25.4

-70.8
-93.3
-105.0
-105.8
-100.7
-90.8
-66.7
-45.6
-24.2

"The standard uncertainties (U)are

uncertainties (U, )is U, (p) = 0.002

U(T)=1x107K and u(p)=0.5kPa and the relative
and the combined expanded uncertainties(U,)

U, (x)=1x10",U (u)=3m-s"',U,(k,) =4TPa™',U,(Ak,) = 0.ITPa"",

U.(VF)=3x10°m’-mol™" and U_(a) =1x107 K™ (0.95 level of confidence).
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TABLE S3. Prediction the Speed of Sound with Interaction Parameters, kij , ; without

Interaction Parameters,k;=0, and %AAD at Different Temperatures for Binary
Mixtures of [Emim][BF4] + DMF and [Emim][BF4] + DMA.

Curras etal. ?

System T /K k i %AAD
[Emim][BF,]+DMF 293.15 -0.055 2112
298.15 -0.061 2.319
303.15 -0.069 2.474
308.15 -0.076 2.614
[Emim][BF4]+DMF 293.15 0 2.408
298.15 0 2.649
303.15 0 2.849
308.15 0 3.031
[Emim][BF,]+DMA 293.15 -0.080 1.802
298.15 -0.083 1.907
303.15 -0.090 2.000
308.15 -0.095 2.126
[Emim][BF,]+DMA 293.15 0 1.900
298.15 0 2.072
303.15 0 2.237
308.15 0 2.392

a
Curras et al.' parameters was used.
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Figure S1. Plot of (a) experimental density data (b) experimental speed of sound data of binary
mixtures [Emim][BF4] (1) + DMF (2) against mole fraction at temperatures 303.15 K(m) Compared

with Sharma et al.? (0); Fan et al.’ (+).
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Figure S2. H-NMR spectrum (300MHz, DMSO-ds) of 1-Ethyl-3-Methylimidazolium
Tetrafluoroborate.
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