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Investigation of the Surface Tension for MDEA Desulfurization Liquid
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Abstract: The surface tension of N-methyldiethanolamine (MDEA) aqueous solution is an important pa-
rameter for the hydrogen sulfide absorption technology by alcohol amine aqueous solutions. The surface
tensions of MDEA aqueous solution were measured by using the platinum plate method of German KUASS
K11 automatic interfacial tension-meter from 288. 15 to 348. 15K. The empirical formula was used to cor-
relate the experimental data, and the simulation values have a good agreement with the experimental ones.
Based on these experiments, the thermodynamic properties of MDEA (surface entropy, surface enthalpy)
were further analyzed. The results showed that the change of the surface entropy and enthalpy were relat-
ed to the mole fraction. When the mole fraction was less than 0. 016 5, the surface entropy changed faster;
it didn't change obviously while the mole fraction was between 0. 016 5 - 0. 184 7, and with the increase of
the mole fraction, the surface entropy tended to decline. For the surface enthalpy, it changed faster when
the mole fraction was less than 0. 060 8 and between 0. 184 7 - 0. 260 6, and the change speed tended to fall
when the mole fraction was between 0. 060 8 - 0. 184 7 and more than 0. 260 6.
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Table 1 Surface tensions for water and MDEA at 298. 15 K
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Table 2 Surface tension of MDEA aqueous solution at temperature from 288. 15 to 348. 15 K

s/ (mNe+m™1)

/Y X,
w/ % 288.15 K 298.15 K 308. 15 K 318.15 K 328.15 K 338.15 K 348.15 K
0 0 72.5 71.3 70 68. 1 66. 9 64. 8 63.5
10 0.016 5 61.5 59.3 57.7 56.0 55.2 54.7 53.3
20 0.036 4 57.3 55.2 53.9 53.1 51.7 50. 5 49. 1
30 0.060 8 54. 2 53.0 52.1 50. 2 49. 3 48. 2 46. 8
40 0.091 5 52.7 50. 5 49.3 48. 2 47.0 45.5 44. 7
50 0.131 2 50. 8 48. 8 48.0 46.5 44.9 44. 2 42. 8
60 0.184 7 48.0 47.1 45.3 44. 1 42. 6 41.4 40. 3
70 0. 260 6 45.9 44.9 43. 4 42.5 40. 7 40. 3 39.6
80 0.376 6 44. 1 42.4 41.7 40. 8 39.3 38. 6 37. 8
90 0.576 2 41.7 40. 8 39.7 39.2 37.3 37.0 36.3
100 1 40.0 38.9 38.5 37.6 36. 1 35.6 35.4
#3 MDEA XBRKREKNWREAKRNDRZE
Table 3 Coefficients for the surface tension of MDEA aqueous solu-
tion
0 ) = — —m—288.15K
w/ % X. Ki/(m]J]+*m %) Ky;/ (mJ+sm 2«K1) —e—318.15K
0 0 117.1295 —0.153 9 ~ —A-—348.15K
10 0.0165 98. 060 2 —0.129 6 E
20 0.036 4 94.103 7 —0.129 3 E
30 0. 060 8 89.857 1 —0.123 6 §
40 0.0915 89.517 3 —0.129 6 '
50  0.1312 87.817 3 —0.129 6 \QQ:
60 0.1847 86. 382 8 —0.1329 2 N
70 0.260 6 77.467 9 —0.110 0 35 ) . ' .
80 0.376 6 73.509 1 —0.103 2 0.0 0.2 04 0.6 0.8 1.0
90 0.576 2 68.626 9 —0.093 6 Xa
100 1 63.349 4 —0.081 4
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Fig. 2 Mole fraction dependence of the surface tension of MDEA a-
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Fig. 3 Comparison between the calculated and experimental value

of the surface tension of MDEA aqueous solution
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Fig. 4 The surface entropy of MDEA aqueous solution at temperatures

from 288. 15 to 348. 15K
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