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Investigation of the Surface Tension for Diethanolamine-CO,
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Abstract In this work, the surface tensions of carbonated diethanolamine (DEA) aqueous solutions from
293.15 to 323.15 K were measured by using an automatic surface tension meter. A thermodynamic model
applicable for the surface tensions of carbonated DEA aqueous solution was proposed and the calculated re-
sults agreed well with experiments. The influences of temperature, DEA concentration and CO; loading were
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demonstrated on the basis of experiments and theoretical calculations.

Keywords DEA; aqueous solution; CO; loading; surface tension
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Figure 1 Schematic diagram of automatic surface tension meter

I Host of the tension meter; II CH1006 thermostatic bath; III Inner structure of
the host of the tension meter: (A) Platinum hanging film; (B) thermostatic

copper pan; (C) solution container; (D) thermocouple; (E) water pipe
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Table 1 Surface tensions for carbonated DEA aqueous solutions

a y/(mNem ") o y/(mNem ") o p/(mNem ") a y/(mNem ")
YDEA 293.15K 303.15K 313.15K 323.15K

0.0 68.0 0.0 65.9 0.0 64.2 0.0 62.6

0.1 68.8 0.1 67.1 0.1 65.6 0.1 64.4

0.2 69.6 0.2 67.7 0.2 66.2 0.2 65.0

ol 0.3 70.3 0.3 68.2 0.3 66.8 0.3 65.3

0.4 70.8 0.4 69.0 0.4 67.2 0.4 65.7

0.6 72.0 0.5 69.4 0.5 67.6 0.5 66.1

0.82 73.0 0.83 71.7 0.76 68.8 0.70 67.1

Olmax —0.986 Omax —0.916 Olmax —0.852 Olmax —0.789

0.0 65.4 0.0 62.5 0.0 60.7 0.0 59.1

0.1 66.3 0.1 64.6 0.1 63.2 0.1 61.8

0.2 67.4 0.2 65.4 0.2 64.1 0.2 62.4

0.3 68.4 0.3 66.3 0.3 64.7 0.3 63.0

02 0.4 69.4 0.4 67.3 0.4 65.3 0.4 63.6

0.5 70.4 0.5 68.4 0.5 66.1 0.5 64.2

0.77 72.2 0.72 70.1 0.68 67.4 0.64 64.8

Olmax —0.927 Olmax — 0.870 Olmax —0.772 Olmax —0.680

0.0 62.5 0.0 60.0 0.0 58.3 0.0 56.7

0.1 64.7 0.1 62.8 0.1 60.1 0.1 58.7

0.2 65.6 0.2 63.9 0.2 61.9 0.2 60.0

0.3 66.6 0.3 64.9 0.3 62.6 0.3 62.1

03 0.4 67.9 0.4 66.1 0.4 63.7 0.4 61.6
0.5 69.1 0.5 66.9
0.71 71.2 0.68 68.5

Omax —0.815 Omax —0.763 Olmax = 0.690 Omax —0.618

0.0 60.0 0.0 58.0 0.0 56.3 0.0 54.2

0.1 62.5 0.1 60.9 0.1 58.2 0.1 57.9

0.2 63.4 0.2 62.0 0.2 60.1 0.2 58.9

0.3 65.0 0.3 63.2 0.3 61.2 0.3 59.0

04 0.4 66.6 0.4 64.3 0.4 62.0 0.4 59.9
0.5 68.4 0.5 65.4
0.65 69.6 0.62 66.3

Omax —0.721 Olmax — 0.672 Olmax —0.628 Olmax —0.580

“Values of o,y are taken from ref. [14] by interpolation.
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Figure 2 Comparison of the calculated and experimental[26]

surface tensions for DEA aqueous solutions

Symbols: experimental data; lines: correlated results
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Figure 3 Effects of temperature and CO, loading on the surface
tensions of carbonated DEA-water mixtures, w=0.1 and 0.2 (in-
set)
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Figure 4 Effects of temperature and CO, loading on the surface
tensions of carbonated DEA-water mixtures, w=0.3 and 0.4 (in-
set)
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Figure 5 Effects of DEA mass concentration and CO, loading
on the surface tensions of carbonated DEA-water mixtures. 7=
293.15 and 303.15 K (inset)
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Figure 6 Effects of DEA mass concentration and CO, loading
on the surface tensions of carbonated DEA-water mixtures. 7=
313.15 and 323.15 K (inset)
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