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Table S1 Thermodynamic properties of pure water and pure 2-diethylaminoethanol (DEEA).

	Component


	T / K
	
[image: image1.wmf]r

/ kg m-3
	u / m s-1
	Cp,m 

/J K-1 mol-1
	Ep,m 

/mm3 K-1 mol-1
	KT,m /mm3 MPa-1 mol-1
	KS,m  /mm3 MPa-1 mol-1


	Water
	283
	999.699(a)
	1447.28(e)
	75.525(g)
	1.5854(i)
	8.6153(k)
	8.6059(l)

	
	288
	999.097(a)
	1465.94(e)
	75.410(g)
	2.7211(i)
	8.4266(k)
	8.3983(l)

	
	293
	998.201(a)
	1482.36(e)
	75.339(g)
	3.7333(i)
	8.2823(k)
	8.2281(l)

	
	298
	997.041(a)
	1496.70(e)
	75.298(g)
	4.6497(i)
	8.1755(k)
	8.0899(l)

	
	303
	995.643(a)
	1509.14(e)
	75.278(g)
	5.4899(i)
	8.1008(k)
	7.9795(l)

	
	
	
	
	
	
	
	

	DEEA
	283
	894.041(b)
	1397.33(f)
	271.36(h)
	152.16(j)
	93.544(k)
	75.090(l)

	
	288
	888.773(b)
	1376.66(f)
	273.72(h)
	146.16(j)
	96.899(k)
	78.281(l)

	
	293
	884.140(b)
	1355.52(f)
	276.07(h)
	141.77(j)
	100.37(k)
	81.590(l)

	
	
	884.20(c)
	
	
	
	
	

	
	298
	879.503(b)
	1335.48(f)
	278.43(h)
	136.58(j)
	103.89(k)
	84.947(l)

	
	
	879.54(c)
	
	
	
	
	

	
	
	879.52(d)
	1346.1(d)
	
	
	
	

	
	303
	875.022(b)
	1314.57(f)
	280.78(h)
	131.39(j)
	107.67(k)
	88.571(l)

	
	
	874.82(c)
	
	
	
	
	


(a) H. Bettin, F. Spieweck, PTB-Mitt.,1990, 100, 195. (b) M. J. A. Barbas, F. A. Dias, A. F. S. S. Mendonça, I. M. S. Lampreia, Phys. Chem. Chem. Phys., 2000, 2, 4858. (c) F. Q. Zhang, H. P. Li, M. Dai, J. P. Zhao, Thermochim. Acta, 1995, 254, 347. (d) B. Hawrylak, S. E. Burke, R. Palepu, J. Solution Chem., 2000, 29, 575. (e) V. A. Del Grosso, C. W. Mader, J. Acoust. Soc. Am., 1972, 52, 1442. (f) This work. (g) A. J. Head, R. Sabbah in Recommended Reference Materials for the Realization of Physicochemical Properties, ed: K. N. Marsh, Blackwell Scientific Publications, Oxford, 1987, pp. 255-257. (h) Y. Maham, L. G. Hepler, A. E. Mather, A. W. Hakin, R. A. Marriott, J. Chem. Soc. Faraday Trans. 1997, 93, 1747. (i) Calculated from the expression of the relative density as a function of temperature given in: H. Watanabe, Metrologia 1991, 28, 33. (j) Calculated from data of ref.(b). (k) Calculated from KS,m (8th column) using eqn. (17) of the main text, applied to pure components. (l) Calculated from  and u (3rd and 4th columns). 
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Table S2 Densities, 
[image: image2.wmf]r

(kg m-3), of binary mixtures of water(1)/DEEA(2) from 283 to 303 K.

	x2
	T/ K

	
	283 
	288 
	293 
	298 
	303 

	0.05020
	996.330
	993.895
	991.544
	988.614
	985.786

	0.17467
	974.248
	970.186
	966.364
	961.994
	957.944

	0.20156
	969.575
	965.296
	961.345
	956.884
	952.614

	0.22517
	965.598
	961.195
	957.210
	952.675
	948.336

	0.25031
	961.530
	957.091
	953.032
	948.448
	944.092

	0.25237
	961.266
	956.857
	952.677
	 ----
	943.854

	0.27568
	957.621
	953.013
	949.003
	944.388
	939.975

	0.30109
	953.881
	949.301
	945.179
	940.527
	936.058

	0.32405
	950.577
	946.281
	941.883
	937.180
	932.710

	0.35357
	946.573
	942.222
	937.902
	933.305
	928.685

	0.39785
	940.862
	936.513
	932.240
	927.593
	923.038

	0.49673
	929.297
	924.825
	921.137
	916.393
	911.808

	0.63170
	915.769
	911.423
	907.265
	903.678
	899.104

	0.73111
	907.633
	903.044
	899.003
	895.793
	891.225

	0.79064
	903.935
	899.252
	895.090
	891.024
	887.455

	0.82053
	901.421
	897.166
	892.263
	889.050
	885.141

	0.85007
	899.696
	894.916
	890.811
	886.972
	883.376

	0.86580
	898.586
	893.838
	890.082
	886.020
	882.366

	0.92847
	895.590
	890.928
	886.861
	882.506
	878.919

	0.98634
	894.223
	889.073
	884.740
	880.167
	875.852
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Table S3 Least squares fitting coefficients of eqn. (10), 
[image: image3.wmf]k

A

 (cm3 mol-1) and 
[image: image4.wmf]'

k

A

(cm3 mol-1) and eqn. (17), 
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B

 (mm3 MPa-1 mol-1), and corresponding standard deviations of the fits, 
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σ

 (cm3 mol-1) and 
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A

σ

(cm3 mol-1), and 
[image: image8.wmf]B

σ

(mm3 MPa-1 mol-1) for the system DEEA/water, from 283 to 303 K.  

	
	283 K
	288 K
	293 K
	298 K
	303 K
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	-7.073
	-7.249
	-7.453
	-7.415
	-7.432
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	-5.214
	-4.832
	-4.509
	-3.411
	-2.936
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	0.593
	0.688
	1.538
	-0.975
	-0.078
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	7.509
	6.467
	6.407
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	1.232
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	-2.768
	-2.694
	-4.393
	1.087
	-2.578
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	-25.322
	-21.069
	-21.146
	-24.809
	-6.419
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	3.704
	2.420
	2.510
	-1.430
	0.540
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	14.036
	15.252
	18.427
	4.029
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	-385537.3950
	-185153.0537
	29942.1485
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	-890.8877
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	371460.9511
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[image: image21.wmf]'

A

s


	0.00004
	0.00006
	0.00007
	0.0001
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	-39.980
	-39.532
	-39.397
	-38.979
	-39.043
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	-20.460
	-19.353
	-17.753
	-15.999
	-14.938
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	-7.930
	-5.930
	-4.923
	-7.820
	-6.966
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	4.946
	5.231
	3.420
	2.697
	1.644
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	8.100
	3.653
	2.904
	11.319
	9.353
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	-33.144
	-30.422
	-25.585
	-25.666
	-21.020
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Table S4 Experimental ultrasound speeds, u, and corresponding density values, , for the binary system DEEA(1)/Water(2) from 283 to 303 K.
	
	T / K

	x2
	283 
	288 
	293 
	298 
	303 

	
	u

/ m s-1
	
/ kg m-3
	u

/ m s-1
	
/ kg m-3
	u

/ m s-1
	
/ kg m-3
	u

/ m s-1
	
/ kg m-3
	u

/ m s-1
	
/ kg m-3

	
	
	
	
	
	
	
	
	
	
	

	0.00000
	1447.3
	999.699
	1465.9
	999.097
	1482.4
	998.201
	1496.7
	997.041
	1509.1
	995.643

	0.00464
	1479.2
	999.082
	1495.4
	998.256
	1510.0
	996.907
	1522.6
	995.806
	1533.1
	994.442

	0.00964
	1511.5
	998.096
	1525.3
	997.254
	1537.2
	995.384
	1547.1
	994.202
	1555.7
	992.780

	0.01263
	1530.1
	997.843
	1542.3
	996.949
	1552.5
	995.313
	1561.2
	994.192
	1568.1
	992.679

	0.02431
	1595.5
	997.480
	1601.3
	996.132
	1605.7
	994.543
	1608.5
	993.260
	1610.2
	991.607

	0.05011
	1646.3
	996.338
	1644.8
	993.906
	1642.8
	991.557
	1640.1
	988.639
	1636.3
	985.822

	0.06520
	1680.0
	994.789
	1670.9
	991.972
	1660.4
	988.966
	1650.4
	986.939
	1640.1
	983.935

	0.08065
	1679.7
	992.369
	1669.2
	988.926
	1657.4
	985.741
	1645.9
	983.978
	1633.7
	978.851

	0.11225
	1668.5
	986.346
	1657.4
	982.010
	1646.5
	978.647
	1632.5
	975.023
	1618.7
	971.954

	0.15235
	1654.4
	978.932
	1638.0
	975.025
	1622.0
	970.872
	1605.1
	966.653
	1587.7
	962.661

	0.17582
	1642.5
	974.067
	1626.4
	969.987
	1608.6
	966.142
	1591.0
	961.776
	1573.2
	957.717

	0.20050
	1633.1
	969.770
	1615.4
	965.494
	1597.0
	961.294
	1579.2
	957.085
	1560.1
	952.825

	0.22038
	1627.5
	966.405
	1607.6
	962.027
	1587.6
	958.049
	1568.9
	953.529
	1548.8
	949.209

	0.25180
	1608.0
	961.339
	1589.3
	956.922
	1569.9
	952.615
	1550.9
	948.208
	1531.3
	943.919

	0.25269
	1607.8
	961.217
	1589.0
	956.802
	1569.5
	952.628
	1549.8
	948.067
	1530.6
	943.802

	0.27635
	1595.2
	957.522
	1575.3
	952.915
	1556.4
	948.904
	1536.2
	944.286
	1516.1
	939.871

	0.29750
	1589.1
	954.410
	1569.3
	949.826
	1549.0
	945.780
	1528.8
	941.073
	1508.4
	936.612

	0.33163
	1575.1
	949.549
	1554.7
	945.228
	1533.9
	940.860
	1512.9
	936.184
	1492.1
	931.678

	0.35613
	1564.5
	946.243
	1543.6
	941.892
	1522.9
	937.576
	1502.4
	932.975
	1481.4
	928.359

	0.36130
	1562.2
	945.577
	1542.4
	941.226
	1521.8
	936.915
	1500.6
	932.308
	1479.8
	927.700

	0.38327
	1554.2
	942.742
	1533.4
	938.393
	1512.4
	934.105
	1491.3
	929.474
	1470.8
	924.898

	0.40935
	1543.6
	939.489
	1522.7
	935.127
	1501.9
	931.024
	1481.0
	926.387
	1459.7
	921.732

	0.41987
	1540.5
	938.233
	1519.4
	933.859
	1498.3
	929.912
	1477.0
	925.184
	1456.4
	920.538

	0.45471
	1527.7
	934.086
	1506.9
	929.673
	1485.7
	926.188
	1464.3
	921.199
	1443.3
	916.580

	0.47658
	1520.3
	931.593
	1499.5
	927.149
	1478.2
	923.559
	1457.2
	918.697
	1435.7
	914.096

	0.50335
	1510.9
	928.583
	1490.1
	924.072
	1469.0
	920.388
	1447.9
	915.671
	1427.1
	911.182

	0.54335
	1498.1
	924.273
	1477.4
	919.524
	1456.0
	915.865
	1434.5
	911.307
	1413.7
	907.401

	0.59779
	1482.1
	918.666
	1461.0
	914.580
	1439.8
	910.427
	1418.7
	906.521
	1398.0
	902.463

	0.65240
	1466.3
	913.904
	1445.4
	908.949
	1424.7
	904.973
	1403.6
	902.036
	1382.7
	897.373

	0.68585
	1457.3
	911.240
	1436.2
	906.440
	1415.6
	902.550
	1394.9
	899.383
	1374.1
	894.578

	0.73946
	1445.9
	907.027
	1425.1
	902.377
	1404.2
	898.398
	1383.4
	895.124
	1362.5
	890.696

	0.74173
	1444.7
	906.862
	1423.9
	902.196
	1403.0
	898.233
	1382.1
	894.943
	1361.3
	890.552

	0.76780
	1438.2
	905.240
	1417.7
	900.531
	1397.0
	896.517
	1376.4
	892.854
	1355.9
	888.901

	0.79592
	1432.5
	903.435
	1411.5
	898.872
	1390.8
	894.611
	1369.9
	890.675
	1349.2
	887.046

	0.85249
	1422.1
	899.465
	1401.4
	894.942
	1380.5
	890.718
	1359.7
	886.826
	1338.6
	883.133

	0.87891
	1417.2
	897.842
	1396.5
	893.191
	1375.5
	889.331
	1355.0
	885.320
	1334.2
	881.479

	0.91872
	1411.6
	895.943
	1390.4
	891.343
	1369.4
	887.287
	1348.5
	883.086
	1327.5
	879.294

	0.95601
	1403.8
	894.815
	1382.9
	890.151
	1362.3
	885.847
	1341.4
	881.236
	1321.0
	877.266

	0.97138
	1401.8
	894.515
	1381.0
	889.605
	1360.1
	885.286
	1339.8
	880.694
	1319.5
	876.549

	1.00000
	1397.3
	894.041
	1376.7
	888.773
	1355.5
	884.140
	1335.5
	879.503
	1314.6
	875.022
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