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Abstract 

The gas dehydration process separates gas from water content by mixing absorbents such as glycol in 

the gas dehydration unit. The gas dehydration process can use triethylene glycol type glycol, reducing 

the water content to a minimum of 7 lb/mmscfd. In the dehydration process, glycol losses will usually 

occur either in the reboiler or contactor; for this reason, this study aims to determine the causes of glycol 

losses, calculate the water content absorbed in the contactor, determine the percentage of glycol losses 

and calculate how much glycol is needed in each 1mmscfd of gas. Glycol losses are classified into two 

types: expected and up-standard. In this case, the research method starts by calculating the amount of 

water content that can be absorbed, the percentage of glycol losses, and the amount of glycol volume 

required in every one mmscfd of gas. Causes of glycol losses include the number of trays, contact time, 

absorption surface area, flow rate, and temperature in the reboiler. Of the 60.96 mmscfd of wet gas that 

entered the contactor, it was found that 32.11 lb/mmscfd of water managed to absorb glycol. Based on 

the calculation of glycol losses in some test data, the average glycol losses (0.087 gal/mmscf) are still 

categorized as ordinary losses because the glycol losses that occur do not exceed the safe limit set by 

the industry, which is 0.01 – 0.15 gal /mmscf. One way to reduce the occurrence of glycol losses is to 

adjust the pump discharge to the incoming gas flow so that excess glycol is not used when there is 

contact between glycol and wet gas. 

Keywords: Absorption, Dehydration, Glycol losses 

1. Introduction 

Natural gas is a mixture of hydrocarbon and non-hydrocarbon gases that comes out of 

both gas wells and oil wells. Natural gas produced by production wells is generally at 

temperature and pressure (Alagorni et al., 2015). Contains hydrocarbon condensate, non-

hydrocarbon gases, and free water vapor (Yang et al., 2021). Therefore, natural gas consists of 

two main components, namely hydrocarbon components and non-hydrocarbon components. 

Hydrocarbon condensate, non-hydrocarbon gas, water vapor, and free water must be separated 

to obtain a high hydrocarbon component of natural gas. 

The moisture content in the gas must be removed because later it can inhibit the 

production rate; for example, the water content produced can cause rust in production 

equipment and cause scale in the pipe, inhibiting combustion. The absorbent used in the gas 

drying process must have high water solubility, not be corrosive, not easy to form a foam 

(foaming), be easy to regenerate, and be cheap (Awe et al., 2017). Absorbent included with dry 

gas, developing foaming, or included in the heat in the reboiler is called a loss absorbent (Zhang 

et al., 2016). 

Glycol losses are the loss of some glycol content used during dehydration (Haque, 2012). 

Glycol losses can occur due to uneven contracting or too high a water content in the glycol 

mixture composition. The frequent occurrence of glycol losses in the gas dehydration process 

makes the use not meet the existing standards (Kusrini, 2023) (. Therefore, glycol losses must 

be maintained so the dehydration process can run optimally and continue tmically. This research 

aims to determine the causes of glycol losses, calculate the water content absorbed in the 

contactor, determine the number of glycol losses, and calculate how much glycol is needed in 

every mmscfd. 

http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221
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2. Method 

Determination of Glycol Losses 

Glycol losses can occur in several gas dehydration devices. Still, the most glycol losses occur 

in the triethylene glycol regeneration system (TGRS) and glycol contractors because these two 

devices are vrone to glycol losses. If in the triethylene glycol regeneration system (TGRS), 

glycol losses occur as a result of the reboiler temperature being too high, exceeding the boiling 

point of the triethylene glycol (TEG) so that the triethylene glycol (TEG) evaporates and goes 

with the water to be treated by the WWTP (Wastewater Treatment Plant). ). While the loss of 

glycol in the glycol contactor generally occurs due to too much glycol make up, resulting in 

much glycol to foam when dehydration takes place, the number of trays on the contactor, and 

the temperature of the lean glycol which is too hot exceeds 15º above the temperature of the 

gas entering the glycol contactor. So lean glycol will be bound with gas, leading to the gas 

produced and causing glycol losses. The amount of glycol losses can be determined in the 

following way (Manning, 1991). 

𝐺𝑙𝑦𝑐𝑜𝑙 𝑙𝑜𝑠𝑠 (
𝑔𝑎𝑙

𝑚𝑚𝑠𝑐𝑓
) =

𝑚𝑎𝑘𝑒 𝑢𝑝 𝑇𝐸𝐺(𝐿𝑖𝑡𝑒𝑟)

𝑑𝑎𝑦
𝑥

1 𝑔𝑎𝑙

3.785 𝑙𝑖𝑡𝑒𝑟
𝑥

1

𝑓𝑙𝑜𝑤𝑟𝑎𝑡𝑒 (𝑚𝑚𝑠𝑐𝑓𝑑)
               (1) 

a. Glycol Losses  

Note: 

GL   = Glycol Losses (gal/MMSCF) 

Convert gal to bbl = 
1 𝑔𝑎𝑙

3.785
 

Day  = Period Make Up Glycol 

Make up Glycol  = Glycol added (drums) 

Qgas  = Flow Rate gas (mmscf) 

b. Weight of incoming H2O/hour 

     Weight of incoming H2O/hour = Q x I x 
1 𝑑𝑎𝑦

24 ℎ𝑜𝑢𝑟 
                                                      (2) 

Note: 

M H2O           = Weight H2O x (lbs/hour) 

c. Weight Water content  

Weight Water content               = Water Removed x gas rate x 
1 𝑑𝑎𝑦

24 𝑗𝑎𝑚
                  (3) 

Note: 

WR (Water removed)        = Removed water (Lbs/hour) 

Gas Rate                         = mmscf  

 

d. Presentase Glycol Losses 

Presentase glycol losses = 
𝑣 𝑙𝑜𝑠𝑠𝑒𝑠

𝑣 𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛
𝑥 =100%         (4) 

 

Calculation Data 

Production Data 

Gas flow rate   = 60.96 mmscfd 

Water inlet content  = 20.23 lb/mmscf 

Water outlet rate    = 7.47 lb/mmscf 

Water vapor content data 

ρ water     = 8.33 ppg 

Weight of water             = 607.817 

Glycol data 

ρ glycol     = 9.377 

http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221
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Glycol purity    = 99% 

SG glycol    = 1.1257 

Calculation of Glycol Losses 

Below is glycol make up data. 

Table 1 

Data Make up Glycol 

Date Day Make up TEG (drum) Liter Avg. flowrate (MMSCFD) 

06/06/22 12 1 208,18 60,35 

18/06/22 11 1 208,18 61,16 

29/06/22 14 1 208,18 60,87 

13/07/22 11 1 208,18 60,70 

24/07/22 11 2 416,36 62,40 

07/08/22 14 1 208.18 60,28 
 

Table 2 

Period Glycol Losses Calculation Results 

Date Day Make up TEG (drum) Volume (Liter) 
Glycol losses 

(gal/mmscf) 

06/June/2022 - 18/june/2022 12 1 208,18 0,075 

18/June/2022 – 29/June/2022 11 1 208,18 0,081 

29/June/2022 - 13/Jule/2022 14 1 208,18 0,064 

13/July/2022 – 24/July/2022 11 1 208,18 0,082 

24/July/2022 - 07/Aug/2022 11 2 416,36 0,16 

07/Aug/2022 - 21/Aug/2022 14 1 208,18 0,065 

Figure 1 

Glycol Losses Fluctuation Chart 

 
The graph above shows the difference in losses that occur in each period; it can be seen 

that in the first four periods and the last period, the dehydration losses are low in glycol, so in 

that period, it can be said to be average losses. While in the period July 24 – August 7, the losses 

increased to 0.16 gal/mmscf. To determine the absorbed water content, the following data is 

needed: 

Material Balance 

a. Moisture Content inlet 20.23 Lbs/mmscf 

b. Moisture Content outlet 7.47 Lbs/mmscf 

c. Water Removed – Moisture Content Outlet = (20.23 – 7.47) = 12.76 Lbs/mmscf 

From the following data, it is used to calculate the calculation below as follows: 

 

 

 

 

http://u.lipi.go.id/1488434221
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Table 3  

Glycol Losses Calculation Results 

Intake H2O weight/hour 
Gal. TEG 

circulated/hour 

Weight TEG 

99%/hour 

The weight of the 

removed H2O 

32,41 lbs/hour 64,82 gal/hour 607,817 lbs/hour 32,41 lbs/hour 

Base 1-hour operation 

Lb lean glycol Lb H2O Lb rich glycol 
V glycol yang di 

sirkulasi 

601,73 lbs 6,07 lbs 640,21 lbs 63,92 gal/jam 

Presentase Glycol Losses 

0,25 % 

 

3. Results and Discussion 

From the discussions and facts in the field, the factors that influence the occurrence of 

glycol losses include: 

a. The number of trays contained in the glycol contactor 

The number of trays has an effect because when the tray used on the glycol contactor is less 

than four trays, it will cause inefficient absorption. Besides that, the tray functions as a glycol 

storage medium in the contactor, so when the number of trays is less than 4, much glycol will 

not be accommodated and will cause glycol losses; it can cause glycol to enter the bubble cup 

tray, making the glycol turn into foam, which can cause glycol losses. 

b. Make up Glycol that is too big. 

Suppose the glycol makeup is too large, in addition to wasting glycol. In that case, it will also 

increase the possibility of glycol losses because if there is too much glycol make up, the effect 

is almost the same as when the number of trays does not meet the specified standard, the glycol 

will foam on the contactor. 

c. The temperature in the reboiler 

The temperature in the reboiler also affects glycol losses because when the glycol in the reboiler 

is heated to a temperature that exceeds the boiling point of glycol (400°F), not only will water 

evaporate in the reboiler but also glycol will also evaporate. 

The number of glycol losses that occur in the industry's gas dehydration process can 

generally be considered expected when it reaches less than 0.01 – 0.15 gal/mmscf. The 

calculation results in Table 4 show that glycol losses in the period June 6, 2022 – June 18, 2022 

occurred glycol losses of 0.073 gal/mmscf. In the period June 18, 2022 – June 29, 2022, there 

were glycol losses of 0.081 gal/mmscf; in the period 29 June 2022 – 13 July 2022, there was a 

glycol loss of 0.064 gal/mmscf; in the period 13 July 2022 – 24 July 2022 there was a glycol 

loss of 0.082 gal/mmscf, in the period 24 July 2022 – 7 August 2022 there was a glycol loss of 

0.16 gal/mmscf, in the period August 7, 2022 – August 21 2022 there was a glycol loss of 0.065 

gal/mmscf. 

From the results of these calculations, it can be seen that the most considerable glycol 

losses occurred in the period 24 July - 07 August 2022, namely with a value of 0.16 gal/MMscf, 

while the minor glycol losses occurred in the period 29 June - 13 July 2022, namely with a 

value of 0.064 gal/mmscf. Thus the average glycol losses (0.087 gal/mmscf) that occur in this 

study are still categorized as regular losses because the glycol losses that arise in triethylene 

glycol have not far exceeded the industry standard limit of 0.01 – 0.15 gal /mmscf. 

In the dehydration process, there are several problems in the Absorber process, such as 

poor dehydration, foaming, the solubility of hydrocarbons in glycol, and Insufficient 

Dehydration. 

http://u.lipi.go.id/1488434221
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a. Insufficient Dehydration: if the dehydration is not sufficient, the dehydrated gas still 

contains water with relatively high levels. The reasons for this include the water content in 

the lean glycol being too large, the absorber design needing to be more adequate, the inlet 

gas temperature being too high, and the thin glycol temperature being too low. 

b. Foaming will cause glycol to be carried away by the gas flow out of the Absorber. Some 

of the factors that cause foaming include: 

1) Too low concentration of glycol in the absorber 

2) Too significant a temperature difference between the wet gas entering the absorber and 

the lean glycol entering the absorber 

3) Too high glycol pH (pH > 9 will cause foaming and emulsion formation) 

4) Presence of hydrocarbon condensate 

5) Salt contamination. 

The operational problem is control over the Dew Point, where the 'Dew Point' is the 

temperature at which water vapor begins to condense. In industry, the dew point indicates the 

water content in a gas stream. If the dew point is used to express the water content in a gas, then 

the pressure of the gas must be stated. If the decrease in the dew point of the dehydrated gas is 

too slight, there may be several causes, such as: 

a) Low glycol circulating rate 

b) Low concentration of lean glycol due to the poor regeneration system 

c) Foaming (causing poor contact between the wet gas and thin glycol) 

d) The references in the absorber are dirty or clogged 

e) Too high gas velocity in the absorber. 

To ensure that unwanted things do not occur, the things that must be done are: 

a) Check the circulating rate of the glycol solution 

b) Check the reboiler temperature and make sure that the temperature has been set correctly; 

if the temperature setting is correct, verify the reboiler temperature using a thermometer 

and make sure that the temperature control system is working correctly. 

Glycol losses are affected by the number of trays on the contactor because the number of 

trays is very influential during the absorption process; the minimum number of trays on the 

contactor is four trays, while for the absorption process in the field use eight trays so that it can 

increase the efficiency of glycol absorption in the contactor. The Still Column and Reboiler 

temperature is designed at 340 °𝐹 − 400 °𝐹 so that the water contained in the gas can evaporate 

without evaporating the glycol. Mechanical problems often occur in the field, such as 

equipment that is jammed or difficult to start, such as the TGRS tool component, which takes 

a long time to turn on. The solution to this problem is to maintain or replace equipment due to 

the tool’s condition that needs to be more efficient. 

 

4. Conclusion 

From the data calculations and discussions that have been carried out, several conclusions can 

be drawn as follows: (1) The cause of glycol losses in the gas dehydration unit is caused by 

various factors, including the number of trays that are less than four so that much glycol cannot 

be accommodated, the amount of glycol make up is too much, and the temperature in the 

reboiler is high. (2). The water content absorbed or removed in the contactor for feed wet gas 

of 60.96 mmscfd is 32.11 lbs/hour. (3) In this study, the average glycol losses are 0.087 

gal/mmscf, which are still classified as ordinary losses. (4) The glycol needed in every one 

mmscf of gas is 24.5 gal/mmscf. 
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