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Abstract

According to the importance of water vapor available in the natural gas, Received: 14 December 2021
achieving a powerful absorbent looks quite necessary. In this study, for Accepted: 10 March 2022
the first time, tetraethylene glycol (TREG) and its mixture with triethylene Page Number: 57-68

glycol (TEG) were used to remove water vapor from a wet air stream.
Following this, to achieve a good vision about the performance of TREG,
the results were compared with the pure TEG and the impact of gas flow
rate was considered. Based on the obtained results, all absorbents
applied in this work resulted in a better performance in lower gas flow
rates. Further, although TEG was the best absorbent at low gas flow
rates, TREG had the best performance in water vapor removal at high
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gas flow rates. Finally, in the best operational condition in this work, Keywords:
the use of TEG led to the reduction of water vapor from 90% to about Bubble Column
10% at 60 ml.min-1. However, applying TERG had a better result at '
120 ml.min? and caused the water vapor to reduce from 90% to IEEG

approximately 5%. High water vapor absorption in high flow rates -
indicates the high capability of TREG to employ in gas dehydration Dehumidification
processes in industrial scales.
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Table 1. physical specification of TEG, TREG and water [9,11].

Properties TEG TREG Water
Molecular weight 150.17 g.mol™ 194.23 g.mol™ 18.01 g.mol™*
Desnsity 1.12 g.cm? 1.13g.cm?® 0.99 g.cm*
Melting point -7°C -9.4°C 0.0°C
Boiling point 285 °C 327 °C 100 °C
Vapor pressure 0.000176 kPa 0.0000062 kPa 2.3388 kPa
Viscosity 49 mPa.s™ 61.9 mPa.s™ 1 mPas®
Flash point 177 °C 204 °C
Spontaneous flash point 304 °C 370 °C -
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Figure 1. Schematic diagram of water vapor absorption in
bubble column.
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Figure 2. Impact of flow rate on the water vapor absorption of TEG.
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Figure 3. Impact of flow rate on the water vapor absorption of TREG.
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Figure 5. Impact of absorbent on the water vapor absorption at 60 ml.min™.
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Figure 6. Impact of absorbent on the water vapor absorption at 120 ml.min™".
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Figure 7. Impact of absorbent on the water vapor absorption at 160 ml.min™".
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Figure 9. Impact of absorbent purity on the water vapor absorption at 120 ml.min.
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Table 2. The viscosity of absorbents.

Materials Viscosity (cP)

TEG 56.8
TREG 75.3
TEG 95% 47.95
TREG 95% 74.2
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Figure 11. Overal efficiency at 60 ml.min™.
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Figure 12. Overal efficiency at 120 ml.min™.
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Figure 13. Overal efficiency at 160 ml.min™.
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