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ABSTRACT

Many data on hydrogen solubility in pure metals usually used in Gasar process, such

as Al, Mg, Cu, NI and Fe, have been compiled. All data were transformed into the same form as
lg[H]=-A/T+ B+0.51g(pn, /101325), and good results for calculating solubility have been gained by
averaging the values of solubility constant A and B respectively.
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Fig.1 Solubility curves of hydrogen in pure Al, numbers

corresponding to reference Nos
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Table 1 Mole mass, density and melting temperature of hy-

drogen and several pure metals(?!

Element Mole mass Density p Melting temperature

g/mol g/cm?® (293 K) T, K

H 1.0079 -

Al 26.9815 2.70 933

Mg 24.305 1.74 923

Cu 63.546 8.96 1356

Ni 58.71 8.90 1726

Fe 55.847 7.86 1809

H T P E R AT L, R4 Arrhe-
nius 7 Sieverts i, B ICHRHA I AEEE A
i ]

Hy -4 1. /pH,
lg([H]°)‘T/To+B+ (po) (1)
X, A, B HTHEAMEMERE, RE T 096
K K, «5ES pu, WHRALH Pa, SMGEME (H]
MENLA 1072 mL/g, fRMERE T°=1 K, $rifEES
p°=101325 Pa, FiMEGfRE [H°=1x10"2 mL/g (£
273 K #1 101325 Pa 7). £ (1) ¥ # @S Mm T B

)
_ —A 1 PH,
lg[H] = T +B+ 21 (101325) 2)

A A YL B (1) SRR H].

BeSh, AT RUR AR B TAR L, S 20 545 4 e W
fAfeR A,  [Ho], [Hs] 70513R &0 &8 AR
R EE SRR, AV, SD, RSD 7 HlER T HI{H (average
FrEdm#: (standard deviation) FUAHXFRAE R
7% (relative standard deviation).

2 S Al PRIBRERE

RS Al FRYBIBER R A M B ILE/RT R
2 .

XA M B aAREHHEANE, 58] H 4 Al
AR =T

value) |

2675 1, / pu, )

Ig/Hy, a)] = +2.713 + 2lg(101325 ®
—3250

lg[Hs,a1] = +2.077 + _lg(l(fle3225) )
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Table 2 Constants for calculating hydrogen solubility
in pure Al

Reference Constant A Constant B

Liquid Al [2] 2760 2.797
[4] 2692 2.726
(5] 2550 2.62
(6] 2760 2.799
(7] 2700 2.720
8] 2585 2.620
(8] 2550 2.62
9] 2760 2.796

[11] 2716 2.720
AV 2675 2.713
SD 89 0.077
RSD 3.3% 2.8%
Solid Al (3] 3042 1.661
[10] 3235 2.202
[12] 3040 1.961
[12] 3301 2.110
[12] 3390 2.150
[13] 3340 2.215
[13] 3288 2.093
[14] 3340 2.220
AV 3250 2.077
SD 135 0.188
RSD 4.2% 9.1%
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Table 3 Constants for calculating hydrogen solubility in

pure Mg
Reference  Constant A  Constant B

Liquid Mg 1) 680 2.405
3] 1546 3.300

[11] 1320 3.038

(15] 680 2.409

[16] 716 2.424

[17] 700 2.41

(18] 1242 2.978

[20] 1139 2.975

[21) 1400 3.21

[22] 1575 3.328

AV 1100 2.848

SD 372 0.394

RSD 33.8% 13.8%

Solid Mg (3] 1008 2.559
[19] 606 1.868

(20] 1087 2.756

21] 1100 2.69

[22) 1003 2.562

AV 961 2.487

SD 203 0.356
RSD 21.1% 14.3%

Ig[Hs ni] =

—982 PH
0% 1796 —1 ( 2 ) 10
i + 318 To1305)  (10)
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Table 4 Constants for calculating hydrogen solubility in

pure Cu
Reference  Constant A  Constant B
Liquid Cu [1] 2600 2.632
[11] 2227 2.361
{23] 2250 2.399
(23] 2276 2.401
[24] 2273 2.407
[25] 2370 2.483
[26] 2282 2.414
AV 2325 2.442
SD 129 0.091
RSD 5.5% 3.7%
Solid Cu [23] 2426 1.979
[23] 2541 2.101
[23] 3040 2.626
[24] 2554 2.186
AV 2640 2.223
sD 273 0.282
RSD 10.3% 12.7%

|5 HEH NI RAYTE R R R
Table 5 Constants for calculating hydrogen solubility in

pure Ni
Reference  Constant A  Constant B
Liquid Ni [25] 1195 2.300
[26] 1176 2.305
[27] 1016 2.175
[27] 1053 2.214
[27] 1194 2.308
[27] 1141 2.310
[27] 1108 2.251
AV 1126 2.266
SD 71 0.054
RSD 6.3% 2.4%
Solid Ni (28] 1191 1.927
[29] 918 1.779
[30] 1166 1.821
[31] 812 1.808
[32] 825 1.644
AV 982 1.796
SD 184 0.102

RSD 18.7% 5.7%




116

X A M B R EA R,

158 H 1& Fe i

i3 2 T
lg[Hr, p] = ok 4 9.381 1 —1 (1(‘)"1*;225) (11)
F* 6 HfELl Te PRYERAIHL
Table 6 Constants for calculating hydrogen solubility in
pure Fe
Reference  Constant A  Constant B
Liquid Fe 3] 1810 2.415
[26] 1663 2.315
[33] 1600 2.335
[34] 1905 2.455
[35] 1670 2.366
[37] 1720 2.365
[40] 1820 2.414
AV 1741 2.381
SD 108 0.049
RSD 6.2% 2.1%
Solid é-Fe [26] 1504 1.885
[34] 1418 1.677
[40] 1376 1.637
[42] 1316 1.637
[42] 1376 1.677
AV 1398 1.703
SD 70 0.104
RSD 5.0% 6.1%
Solid v-Fe [3] 1880 2.145
[26] 1563 1.913
[33] 1410 1.865
[34] 1182 1.677
[38] 1920 2.16
[39] 1881 2.069
[40] 1411 1.834
AV 1607 1.952
SD 291 0.179
RSD 18.1% 9.2%
Solid a—Fe [3] 1387 1.655
[34] 1418 1.677
[36] 1454 1.992
[38) 1167 1.374
[39] 1318 1.55
(40] 1376 1.637
[41] 1501 1.570
[42] 1316 1.637
[42] 1376 1.677
AV 1368 1.641
SD 96 0.162
RSD 7.0% 9.9%

¥ 543 %
1QH&MEJ='4§%4+Lm3+%g(ug;m) (12)
lg[Hs y—pe] = — &W‘*1952+’%%(1§E55) (13)
lg[Hs o_pe] =-:%ggé‘+]d6414*%1g(15?§;5> (14)
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Fig.2 Solubility constants A and B of hydrogen in Al, Mg,
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