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Tables of Data and Derived Quantities

Table S.1      Data for H2/H2O System


P = 10.8 MPa, vH = 1.65 cm3/mol H

Notes for Tables S1 to S4
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1.015
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6.43
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3.42
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1.09
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1.14
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1.56

3.38

6.43
1.011

1.016

1.022
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1.01

1.05

1.11

1.10

524.1
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1.56

3.38

6.43
1.0063

1.009

1.013

1.019
46.5
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2.42

2.46

2.28

2.32
1.04

1.02

1.10

1.09

526.1
1.56

3.38

6.84
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1.012
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0.745

1.56

3.38

6.43
1.0056

1.0075

1.011

1.016
54.0
2.022
2.15

1.86

1.80

1.93
0.94

1.09

1.13

1.05

541.2
0.745

1.56

3.38

6.43
1.0050

1.0073

1.010

1.015
56.5
1.815
1.79
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1.013
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1.51
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1.07

1.05

553.7
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1.56

3.38

6.43
1.0047

1.0066

1.0096

1.014
64.0
1.731
1.78

1.65

1.58

1.66
0.97

1.05

1.09

1.05

561.0
0.745

1.56

3.38

6.43
1.0042

1.0059
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1.012
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1.442
1.48

1.39
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1.461
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1.00

1.00

1.12
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3.38

6.43
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1.0059
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1.012
71.5
1.477
1.51

1.42

1.36

1.42
0.98

1.04

1.09

1.04

563.0
0.285

1.56

3.38

6.43

13.2
1.0024

1.0059

1.0087

1.012

1.017
72.0
1.450
1.31

1.43

1.43

1.38

1.33
1.11

1.01

1.02

1.05

1.09

564.3
0.285

0.745

1.56

3.38

6.43
1.0026

1.0039

1.0057

1.0084

1.012
74.0
1.415
1.55

1.36

1.34

1.34

1.36
0.92

1.04

1.06

1.05

1.04

565.8
0.285

0.745

1.56

3.38

6.43
1.0024

1.0038
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1.0079

1.011
75.0
1.294
1.31

1.29

1.27

1.19
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0.99
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566.9
0.285

0.745

1.56

3.38

6.43
1.0024

1.0038

1.0053

1.0078

1.011
75.5
1.270
1.35

1.31
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1.17

1.24
0.94

0.97

1.08

1.08

1.02

577.0
0.745

1.56

3.38

6.43

13.2
1.0035

1.0049

1.0069

1.0099

1.014
88.0
1.135
1.21
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1.02

1.08

1.08
0.94

1.00

1.11

1.05

1.05

578.4
0.745

1.56

3.38

6.43

13.2
1.0035

1.0049
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1.0099

1.014
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1.159
1.22
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1.07
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1.10
0.95

1.01

1.08

1.04

1.05

579.5
0.745

1.56

3.38

6.43

13.2
1.0033

1.0047

1.0067

1.0095

1.014
92.6
1.064
1.10
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1.03

1.01
0.97

1.00

1.08

1.03

1.05










Table S2   Data for H2/H2O System


P = 15.5 MPa, vH = 1.65 cm3 / mol H
Note to Table S2:
Each data set in column 3 represents the average values from (usually) three Pd/H sensors.

1
2
3
4
5
6
7

490.3
0.691

3.35

7.51

13.5
1.0087

1.018

1.027

1.038
35.0


3.280
3.36

2.89

2.79

2.75
0.98

1.14

1.18

1.19

500.1
0.691

3.35

7.51

13.5
1.0079

1.016

1.025

1.034
37.3
2.951
3.04

2.67

2.58

2.55
0.97

1.11

1.15

1.16

510.0
0.692

3.35

7.50

13.5
1.0070

1.016

1.023

1.031
41.0
2.714
2.65

2.66

2.48

2.41
1.03

1.02

1.09

1.13

519.7
0.691

3.35

7.50

13.5
1.0062

1.013

1.020

1.027
44.0
2.281
2.29

2.13

2.09

2.03
1.00

1.07

1.09

1.13

529.4
0.692

3.36

7.50

13.5
1.0056

1.012

1.019

1.025
48.0
2.178
2.09

2.01

2.08

1.90
1.05

1.09

1.05

1.15

539.5
0.691

3.35

7.51

13.5
1.0050

1.0112

1.017

1.022
54.0
1.835
1.74

1.77

1.68

1.64
1.05

1.04

1.09

1.12

549.3
0.691

3.35

7.51

13.5
1.0045

1.010

1.015

1.020
61.5
1.650
1.58

1.58

1.57

1.49
1.04

1.04

1.05

1.10

559.0
0.691

3.35

7.51

13.5
1.0040

1.0087

1.013

1.018
67.0
1.352
1.39

1.28

1.27

1.27
0.98

1.06

1.07

1.07

559.3
0.693

3.36

7.53

13.5
1.0039

1.0089

1.013

1.017
69.0
1.368
1.30

1.34

1.33

1.26
1.05

1.02

1.03

1.09

569.0
0.691

3.36

7.53

13.5
1.0034

1.0075

1.011

1.015
78.0
1.084
1.07

1.05

1.05

1.02
1.02

1.03

1.03

1.07

569.2
0.691

3.35

7.50

13.5
1.0037

1.0080

1.012

1.016
78.5
1.238
1.26

1.18

1.18

1.17
0.98

1.05

1.05

1.06

576.1
0.692

3.36

7.53

13.5
1.0034

1.0073

1.011

1.015
85.0
1.088
1.11

1.05

1.05

1.03
0.98

1.04

1.03

1.05

576.2
0.691

3.35

7.51

13.5
1.0035

1.0076

1.012

1.015
86.5
1.216
1.23

1.15

1.19

1.14
0.99

1.06

1.02

1.07

580.9
0.694

3.35

7.51

13.5
1.0033

1.0071

1.011

1.014
95.0
1.052
1.09

1.01

1.02

1.00
0.97

1.04

1.03

1.05

581.3
0.690

3.40

7.50

13.5
1.033

1.0069

1.010

1.014
92.0
1.039
1.13

0.98

0.95

1.01
0.92

1.06

1.10

1.03


Table S3   Data for H2/H2O System


P = 4.2 MPa, vH = 1.65 cm3 / mol H
1
2
3
4
5
6
7

490.3
0.707

3.35

7.51

13.4
1.0090

1.018

1.027

1.038
35.0
3.596
3.79

3.16

3.06

3.05
0.95

1.14

1.18

1.18


Table S4      Data for D2/D2O System


P = 10.3 MPa, vD = 1.65 cm3/mol D

Note to Table S4
Figures in parentheses, column 1 are the number of Pd/D sensors used for the particular data set.
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447.2

   (2)
1.8

4.3

18.0
1.0120

1.0182

1.038
28.0
4.300
4.18

3.78

3.53
1.03

1.14

1.22

463.1

   (2)
1.9

4.4

8.4

18.0
1.010

1.016

1.022

1.032
29.5
3.561
3.30

3.31

3.23

3.00
1.08

1.07

1.10

1.19

486.5

   (2)
1.9

4.3

8.3

18.0
1.0081

1.012

1.017

1.025
34.0
2.772
2.68

2.61

2.54

2.46
1.03

1.06

1.09

1.13

509.8

  (1)
1.9

4.3

4.5

8.2

18.0
1.0068

1.010

1.010

1.014

1.021
41.0
2.304
2.38

2.22

2.17

2.08

2.13
0.97

1.04

1.06

1.11

1.08

509.8

  (1)
1.9

4.3

4.5

8.2

18.0
1.0065

1.0098

1.010

1.013

1.020
41.0
2.168
2.38

2.22

2.17

2.08

2.13
0.91

0.98

1.00

1.04

1.02

534.6

   (2)
1.9

4.4

8.3

18.0
1.0051

1.0077

1.0105

1.016
52.0
1.578
1.56

1.53

1.49

1.48
1.01

1.03

1.06

1.07

557.2

   (2)
1.9

4.4

8.4

18.0
1.0043

1.0068

1.0095

1.014
67.0
1.443
1.36

1.42

1.42

1.35
1.06

1.02

1.02

1.07

575.0

   (3)
1.9

4.3

8.3
1.0033

1.0053

1.0071
86.0


0.957
0.915

0.971

0.917
1.04

0.99

1.04

575.4

   (1)
4.5

8.4

8.3

18.0
1.0053

1.0073

1.0074

1.011
86.5
1.008
0.97

0.97

1.01

0.96
1.04

1.04

1.00

1.05

581.0

   (3)
4.4

8.3

18.0
1.0051

1.0071

1.0105
94.0
0.998
0.983

0.964

0.958
1.02

1.04

1.04

Appendix
Typical Calculation of Henry’s Law Constant,  
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 and Fugacity Coefficient for Hydrogen in Gas Phase Mixture with Water.

System H2 / H2O
Temperature:


524.1 K

Pressure:


10.8 MPa

Saturation Pressure:

4.04 MPa

Partial molar volume of hydrogen in Pd, vH = 1.65 cm3 / mol H

Partial molar volume of hydrogen in water, 
[image: image22.wmf]2

H

v

= 46.5 cm3 /  mol H2
From 
eq. 6, 

K1 = 2.397 GPa-1
eq. 7,

α   = 6.991

From Table S1,
m (eq. 16) = 7.379

From eq. 18,
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     = 2.520 GPa/mf H2

Table S5      Typical Measurements and Calculated Quantities
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eq. 21
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0.75
0.1766
1.0063
2.207
2.135
1.845
2.46
1.02

1.56
0.1771
1.0093
3.257
3.15
3.96
2.54
0.99

3.38
0.1778
1.0133
4.659
4.50
7.93
2.35
1.07

6.43
0.1787
1.0188
6.585
6.36
15.44
2.40
1.05

* Obtained by extrapolation of regression plot of R vs  
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