
International Journal of Oil, Gas and Coal Engineering 

2026, Vol. 14, No. 5, pp. 117–126 

https://doi.org/10.11648/j.ogce.20261405.12  

 

 

 

Received: 18 August 2026; Accepted: 11 September 2026; Published: 20 October 2026 

 

Copyright: © The Author(s), 2026. Published by Science Publishing Group. This is an Open Access article, distributed 

under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which 

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited. 
 

Research Article 

Comparative Analysis of the Hydrocarbon Composition 

and Technological Characteristics of Gas from Fields in the 

Ustyurt Region 

Makhbuba Abdullayevna Mirsagatova1 , Munira Rustambekovna Sodikova2, *  

1Department of Gas Condensate and Geological Field Research, Institute of Geology and Exploration of Oil and Gas 

Fields, Tashkent, Uzbekistan 

2Research Coordination Department, Agency for Innovative Development under the Ministry of Higher Education, 

Science and Innovation of the Republic of Uzbekistan, Tashkent, Uzbekistan 

 

Abstract 

Previous studies of natural gas from the Ustyurt region have focused mainly on geological characteristics or individual quality 

parameters, whereas integrated assessments linking hydrocarbon composition, energy performance, impurity concentrations, and 

flow-rate-based treatment loads at individual gas gathering stations (GGSs) remain limited. This study addressed this gap by 

comparing 15 sets of production and analytical data from GGSs at fields in the Ustyurt region. Seven gas streams were examined 

in detail using direct comparison, range analysis, and calculations of daily mercury and volumetric hydrogen sulfide loads. The 

principal contribution of the study is the combined assessment of gas composition, energy properties, and impurity loads under 

field operating conditions. Increasing C2+ hydrocarbon content was associated with higher gas density, molar mass, higher 

heating value, and Wobbe index. For the seven selected sites, linear relationships were obtained between C2+ content and both 

higher heating value (R2 = 0.9938) and Wobbe index (R2 = 0.9893). The gas with the highest methane content did not exhibit 

the highest energy value because of its low CS2+ content and comparatively high carbon dioxide concentration. The stream with 

the highest mercury concentration was not the stream with the greatest daily mercury load, demonstrating that impurity 

concentration must be evaluated together with gas flow rate. The results provide a basis for GGS-specific decisions on mercury 

and hydrogen sulfide removal, hydrocarbon dew-point control, stream blending, and feed preparation before transportation and 

downstream gas processing. 
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1. Introduction 

Natural gas is a complex multicomponent hydrocarbon 

feedstock composed predominantly of methane, while its 

technologically and energetically significant fraction in-

cludes ethane, propane, isomeric butanes, pentanes, and 
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heavier hydrocarbons. It may also contain nitrogen, carbon 

dioxide, hydrogen sulfide, mercury compounds, water vapor, 

and other impurities. Consequently, the technological prop-

erties and commercial value of natural gas are determined 

not only by its methane content but also by the proportions 

of heavier hydrocarbons and non-hydrocarbon components. 

The Ustyurt gas-bearing region is one of the major hydro-

carbon resource areas in the Republic of Uzbekistan. Its gas 

potential is associated with productive Upper, Middle, and 

Lower Jurassic formations and with numerous discovered gas 

and gas-condensate fields [1]. According to consolidated state 

reserve balance data for 1963–2021, the Ustyurt region ac-

counted for approximately 11.0% of the initial hydrocarbon 

reserves in commercial categories and 4.1% of the cumulative 

hydrocarbon production in Uzbekistan [2]. The Surgil, Sharki 

Berdak, Berdak–Shimoliy Berdak, and Arslan fields, together 

with several other production sites, make a substantial contri-

bution to the region’s reserves and production [2]. However, 

published regional studies have mainly addressed geological 

structure, exploration prospects, reserve dynamics, and pro-

duction history, whereas comparative assessments of the com-

position and technological properties of gas supplied to indi-

vidual gas gathering stations (GGSs) remain limited. 

The component composition of natural gas depends on the 

geological characteristics of the field, reservoir conditions, 

and changes occurring during production and field separation. 

The contents of ethane, propane, butanes, pentanes, and heav-

ier hydrocarbons influence the molar mass, density, phase be-

havior, and energy characteristics of the feedstock. Accurate 

determination of gas composition is therefore essential for 

evaluating gas quality and selecting appropriate treatment and 

transportation conditions. Studies aimed at rapid natural gas 

quality control have often been based on model mixtures that 

do not fully represent variations in nitrogen, carbon dioxide, 

individual hydrocarbon isomers, and components heavier than 

butane encountered in actual field gas [3]. 

The heating value of natural gas is calculated from its com-

ponent composition by summing the contributions of the indi-

vidual combustible components according to their molar frac-

tions and specific heating values [4]. An increase in the pro-

portion of C2+ hydrocarbons generally increases the volumet-

ric heating value while simultaneously increasing molar mass 

and relative density. In contrast, nitrogen and carbon dioxide 

do not contribute directly to the heating value and reduce the 

proportion of combustible components in the gas [5]. The 

Wobbe index relates the volumetric heating value to relative 

density and is widely used to evaluate the energy equivalence 

and interchangeability of gaseous fuels. Variations in methane, 

heavier hydrocarbons, carbon dioxide, and nitrogen may 

therefore significantly affect both the heating value and 

Wobbe index [5, 6]. 

Non-hydrocarbon impurities must also be considered when 

selecting field gas treatment conditions. Carbon dioxide and 

hydrogen sulfide reduce commercial gas quality and may 

cause corrosion, operational restrictions, and additional loads 

on absorption and purification systems. Their removal com-

monly involves chemical or hybrid solvents, including alka-

nolamine-based systems [7]. The selection and operating effi-

ciency of such processes depend on the impurity concentration, 

gas composition, treatment conditions, and amount of gas sup-

plied to the facility. 

Mercury is another technologically significant impurity be-

cause it may damage aluminum heat exchangers, contaminate 

process equipment, poison catalysts, and migrate between gas, 

condensate, and aqueous phases during separation and treat-

ment. Evaluation of mercury solely on the basis of its meas-

ured concentration may not adequately reflect the actual load 

on a gas treatment facility. Ezzeldin et al. demonstrated that 

gas flow-rate data for individual process sections can be used 

to calculate the daily mass of transported mercury and identify 

its redistribution within a natural gas processing plant [8]. 

Therefore, streams with the highest impurity concentrations 

do not necessarily impose the greatest daily load on purifica-

tion equipment. 

Recent international research has emphasized the im-

portance of reliable quantitative determination of natural gas 

composition and the use of reproducible quality-control crite-

ria when composition data are applied to calculate physico-

chemical properties [9]. Studies of mercury removal from nat-

ural gas have also shown that sorbent performance may be af-

fected by water vapor, hydrogen sulfide, carbon dioxide, and 

other components present in the gas matrix [10, 11]. Current 

research on hydrogen sulfide treatment has examined both the 

intensification of absorption using methyl diethanolamine so-

lutions and alternative approaches involving the conversion of 

captured H2S into value-added products [12, 13]. These find-

ings confirm that impurity concentrations should be inter-

preted together with gas composition, flow rate, and the oper-

ating requirements of the selected purification technology. 

Despite these advances, hydrocarbon composition, energy 

characteristics, and non-hydrocarbon impurities are still fre-

quently evaluated as separate groups of indicators. For the 

Ustyurt region, an integrated comparison based on actual data 

from multiple GGSs and combining C1–C6+ composition, 

density, molar mass, heating value, Wobbe index, mercury 

and hydrogen sulfide concentrations, and flow-rate-based im-

purity loads has not been sufficiently documented. This limits 

the possibility of identifying whether the stream with the high-

est impurity concentration also creates the greatest treatment 

load and whether methane content alone provides an adequate 

indication of gas energy performance. 

The objective of this study was to evaluate the variability of 

the component composition of gas supplied to GGSs at fields 

in the Ustyurt region, establish the relationships between C2+ 

hydrocarbon content, molar mass, density, heating value, and 

Wobbe index, and assess the technological significance of car-

bon dioxide, hydrogen sulfide, and mercury with considera-

tion of the gas flow rates at the corresponding GGSs. The prin-

cipal contribution of the study is the integrated comparison of 
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hydrocarbon composition, energy properties, impurity con-

centrations, and calculated treatment loads to support differ-

entiated decisions on gas conditioning and purification. 

2. Materials and Methods 

2.1. Data Source and Selection of the Analytical 

Dataset 

The initial analytical data were obtained during routine pro-

duction studies conducted at gas gathering stations (GGSs) at 

the Surgil, Kuyi Surgil, Arslan, Shagyrlyk, Inam, Sharki 

Berdak, Kuyi Sharki Berdak, and Shimoliy Berdak fields. Gas 

sampling and chromatographic analysis were performed by 

the authors, and the resulting component concentrations were 

documented in the corresponding production and analytical 

reports. The operating parameters of the GGSs were obtained 

from the same production records. These analytical and oper-

ational data formed the initial dataset for the present compar-

ative assessment. 

The initial dataset comprised 15 records characterizing gas 

supplied to the investigated GGSs. Each GGS receives a com-

bined gas stream from approximately 10–20 wells at the cor-

responding field. Consequently, each record represents the 

composition and properties of a combined GGS inlet stream 

and should not be interpreted as the composition of gas from 

an individual well. 

All 15 records contained data on the component composi-

tion of the gas, including nitrogen, carbon dioxide, methane, 

ethane, propane, n-butane, isobutane, n-pentane, isopentane, 

neopentane, and C6+ hydrocarbons. These records were used 

to determine the overall ranges of variation in methane, C2+, 

C6+, nitrogen, and carbon dioxide contents. 

A complete-case criterion was applied to select the records 

for the integrated technological assessment. A record was in-

cluded only when it contained all of the following variables: 

all of the following variables: component composition, rela-

tive density, density at 20°C, molar mass, higher and lower 

heating values, higher Wobbe index, mercury concentration, 

hydrogen sulfide concentration, and GGS gas flow rate. Seven 

records representing seven gas streams from six GGSs met 

this criterion: West Kuyi Surgil GGS; GGS-2 at the Kuyi Sur-

gil field; Arslan GGS; GGS-1 at the Sharki Berdak field; the 

medium- and high-pressure gas streams from Kuyi Sharki 

Berdak GGS; and GGS-2 at the Shimoliy Berdak field. Thus, 

the selection of these records was determined by data com-

pleteness rather than by subjective choice. Missing values 

were not reconstructed by calculation or interpolation. 

The component totals in the production records were 

checked before comparative analysis. The reported compo-

nent fractions summed to 100%, confirming the internal con-

sistency of the normalized compositions. 

The available production and analytical reports did not con-

tain quantitative estimates of measurement uncertainty. 

Therefore, formal propagation of analytical uncertainty could 

not be performed. The original numerical precision of the re-

ported results was retained. This limitation was taken into ac-

count when interpreting the data, which were used primarily 

for the comparative technological assessment of the investi-

gated gas streams. 

2.2. Data Processing and Calculation 

Procedures 

The component composition was expressed in mol.%. The 

total C2+ hydrocarbon content was calculated as the sum of 

ethane and all heavier hydrocarbons, including the C6+ frac-

tion. GOST 31371.1-2020 and GOST 31371.5-2022 were 

used as the methodological references for processing and nor-

malizing the chromatographic composition data [14, 15]. Af-

ter normalization, the total component content was taken as 

100%. 

Relative density, density, molar mass, higher and lower 

heating values, and the higher Wobbe index were taken from 

the production records and checked for consistency with the 

normalized component composition using the calculation 

principles specified in GOST 31369-2021 [16]. Density, heat-

ing values, and Wobbe indices were compared under identical 

reference conditions of 20°C and 101.325 kPa. 

The analysis was performed in two stages. First, all 15 com-

position records were used to establish the minimum and max-

imum contents of methane, C2+ and C6+ hydrocarbons, nitro-

gen, and carbon dioxide. Second, the seven complete records 

were used for the integrated comparison of composition, phys-

ical and energy properties, impurity concentrations, and flow-

rate-based impurity loads. 

The relationships between the total C2+ hydrocarbon con-

tent and the higher heating value and higher Wobbe index 

were evaluated by ordinary least-squares linear regression. 

The total C2+ content was treated as the independent variable, 

while the higher heating value or higher Wobbe index was 

treated as the dependent variable. Regression equations and 

coefficients of determination (R2) were calculated for the 

seven complete records. Because the dataset was small and 

was not obtained through random sampling, the regression re-

sults were interpreted as descriptive relationships within the 

investigated dataset. 

The daily mercury load entering each GGS was calculated 

as follows: 

LHg = CHg × Q × 10-6 

where LHg is the mercury load in g/day, CHg is the mercury 

concentration in ng/m³, and Q is the numerical gas flow rate 

expressed in 103 m3/day. 

The volumetric hydrogen sulfide load was calculated as fol-

lows: 

LH2S = CH2S × Q × 10-3 
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where LH2S is the volumetric hydrogen sulfide load in m3/day, 

CH2S is the hydrogen sulfide concentration in ppm by volume, 

and Q is the numerical gas flow rate expressed in 103 m3/day. 

The gas flow-rate unit was verified by recalculating the 

mercury and hydrogen sulfide loads reported for all seven rec-

ords and was confirmed as 103 m3/day. The calculated values 

represent the inlet impurity loads and do not account for tem-

poral fluctuations, mercury speciation, or the removal effi-

ciency of subsequent purification processes. 

The results were evaluated using direct comparison, range 

analysis, and descriptive regression analysis. Energy charac-

teristics are reported in MJ/m3, mercury concentrations in 

ng/m3, hydrogen sulfide concentrations in ppm, mercury loads 

in g/day, and volumetric hydrogen sulfide loads in m3/day. 

3. Results and Discussion 

3.1. Comparative Assessment of the Component 

Composition of Gas Supplied to the GGSs 

The gas chromatographic analysis revealed considerable 

heterogeneity in the component composition of the investi-

gated gaseous feedstock. The principal differences were ob-

served in the contents of methane, total C2+ hydrocarbons, the 

C6+ fraction, nitrogen, and carbon dioxide. Table 1 presents 

the key parameters for all 15 analytical data records included 

in the initial comparative assessment. 

The methane content in gas supplied to the investigated 

GGSs ranged from 81.307 to 94.907 mol.%. The maximum 

value was recorded for the high-pressure gas from the Kuyi 

Sharki Berdak GGS, whereas the minimum value was ob-

served for the collector-line gas from the Sharki Berdak GGS. 

The difference between the extreme values was 13.600 per-

centage points, indicating substantial heterogeneity in the hy-

drocarbon composition of the gaseous feedstock. 

The total C2+ hydrocarbon content ranged from 1.278 to 

13.211 mol.%. The lowest value was recorded for the high-

pressure gas from the Kuyi Sharki Berdak GGS. The maxi-

mum C2+ content was observed in the collector-line gas from 

the Sharki Berdak GGS, in which the ethane and propane con-

tents were 6.043 and 3.487 mol.%, respectively, while the to-

tal C4 hydrocarbon content reached 1.866 mol.%. Therefore, 

the gas from this GGS was characterized by the highest en-

richment in heavier hydrocarbon components. 

Table 1. Key component composition parameters of gas supplied to the investigated GGSs, mol.%. 

№ Field, GGS designation, and gas category CH4 ΣC2+ C6+ N2 CO2 

1 West Kuyi Surgil GGS 94.735 1.844 0.053 0.348 3.073 

2 GGS-2, Kuyi Surgil field 92.967 3.556 0.134 0.566 2.911 

3 GGS-3, Kuyi Surgil field 94.805 1.572 0.025 0.601 3.022 

4 GGS-1, Kuyi Surgil field 92.813 3.748 0.129 0.610 2.829 

5 Shagyrlyk GGS 90.645 7.986 0.253 0.578 0.791 

6 Arslan GGS 92.129 5.492 0.230 0.774 1.605 

7 Inam GGS 89.435 8.178 0.391 0.993 1.394 

8 Sharki Berdak GGS—collector-line gas 81.307 13.211 1.086 1.949 3.534 

9 Kuyi Sharki Berdak GGS—medium-pressure gas 94.108 2.586 0.075 0.349 2.957 

10 Kuyi Sharki Berdak GGS—high-pressure gas 94.907 1.278 0.024 0.355 3.460 

11 GGS-1, Sharki Berdak field 89.574 8.282 0.467 1.420 0.725 

12 GGS-3, Sharki Berdak field 93.998 2.617 0.084 0.453 2.932 

13 GGS-2, Shimoliy Berdak field 89.056 8.739 0.627 1.982 0.223 

14 GGS-3, Shimoliy Berdak field 90.386 7.423 0.309 1.746 0.445 

15 GGS-5, Shimoliy Berdak field 89.459 7.764 0.340 1.836 0.941 

Note: ΣC2+ denotes the total content of ethane and heavier hydrocarbons, including the C6+ fraction. The designations GGS-1, GGS-2, GGS-

3, and GGS-5 correspond to the gas gathering station designations used in the original production data. The medium- and high-pressure cate-

gories refer to the pressure of the gas supplied to the corresponding GGS. 
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The C6+ fraction ranged from 0.024 to 1.086 mol.%. In the 

collector-line gas from the Sharki Berdak GGS, the C6+ con-

centration was more than 45 times higher than the minimum 

value recorded for the high-pressure gas from the Kuyi Sharki 

Berdak GGS. This difference is technologically significant 

because a higher proportion of heavy hydrocarbons may in-

crease the tendency of gaseous feedstock to form a liquid hy-

drocarbon phase when pressure and temperature change dur-

ing treatment and transportation. 

Overall, the investigated dataset showed a tendency for the 

methane fraction to decrease as the C2+ hydrocarbon content 

increased. Elevated contents of heavier components were ob-

served in the collector-line gas from the Sharki Berdak GGS, 

the gas from GGS-2 at the Shimoliy Berdak field, the gas from 

GGS-1 at the Sharki Berdak field, and the gas from the Inam 

and Shagyrlyk GGSs. In contrast, the high-pressure gas from 

the Kuyi Sharki Berdak GGS and the gas from GGS-3 at the 

Kuyi Surgil field were predominantly methane-rich and con-

tained minimum concentrations of heavier hydrocarbons. 

The nitrogen content ranged from 0.348 to 1.982 mol.%, 

while the carbon dioxide content ranged from 0.223 to 3.534 

mol.%. A high methane content was not always accompanied 

by a low concentration of non-hydrocarbon components. For 

example, the high-pressure gas from the Kuyi Sharki Berdak 

GGS contained the maximum methane fraction, while its CO2 

content reached 3.460 mol.%. Therefore, the technological 

and energy value of the investigated gas should be assessed 

not only from its methane concentration but also with consid-

eration of the C2+ hydrocarbon content, non-hydrocarbon 

components, and corresponding energy characteristics. 

 

3.2. Physical and Energy Characteristics of the 

Gaseous Feedstock 

To establish the relationship between hydrocarbon compo-

sition and the energy properties of the gas, data for the seven 

selected sites were compared. The principal parameters con-

sidered were relative density, gas density, molar mass, higher 

and lower heating values, and the higher Wobbe index. The 

results are presented in Table 2. 

The relative density of the gas from the selected sites ranged 

from 0.5973 to 0.6470, the gas density from 0.7195 to 0.7793 

kg/m3, and the molar mass from 17.27 to 18.70 g/mol. The 

minimum values of these parameters were recorded for the 

high-pressure gas from the Kuyi Sharki Berdak GGS, whereas 

the maximum values were observed for the gas from GGS-2 

at the Shimoliy Berdak field. 

Increases in density and molar mass were generally accom-

panied by an increase in the C2+ hydrocarbon content. The 

high-pressure gas from the Kuyi Sharki Berdak GGS had the 

lowest total C2+ fraction, at 1.278 mol.%, and the lowest mo-

lar mass, at 17.27 g/mol. In the gas from GGS-2 at the 

Shimoliy Berdak field, the C2+ content reached 8.739 mol.%, 

while the molar mass increased to 18.70 g/mol. A similar re-

lationship was observed for the gas from GGS-1 at the Sharki 

Berdak field, which was characterized by elevated C2+ con-

tent, density, and molar mass. 

The higher heating value of the gas from the selected sites 

ranged from 36.14 to 40.97 MJ/m3, while the lower heating 

value ranged from 32.56 to 37.06 MJ/m3. The highest values 

of both parameters were recorded for the gas from GGS-2 at 

the Shimoliy Berdak field. The gas from this GGS combined 

an elevated C2+ hydrocarbon content with the lowest carbon 

dioxide concentration in the selected group, at 0.223 mol.%. 

Table 2. Physical and energy characteristics of gas from the selected sites. 

№ 
Field, GGS designation, 

and gas category 

Relative 

density 

Density, 

kg/m3 

Molar mass, 

g/mol 

Higher heating 

value, MJ/m3 

Lower heating 

value, MJ/m3 

Higher Wobbe 

index, MJ/m3 

1 West Kuyi Surgil GGS 0.5976 0.7197 17.28 36.51 32.91 47.23 

2 GGS-2, Kuyi Surgil field 0.6095 0.7341 17.62 37.21 33.56 47.67 

3 Arslan GGS 0.6158 0.7417 17.80 38.65 34.89 49.25 

4 GGS-1, Sharki Berdak field 0.6398 0.7707 18.49 40.44 36.56 50.56 

5 
Kuyi Sharki Berdak GGS—

medium-pressure gas 
0.6020 0.7250 17.40 36.87 33.24 47.52 

6 
Kuyi Sharki Berdak GGS—

high-pressure gas 
0.5973 0.7195 17.27 36.14 32.56 46.76 

7 
GGS-2, Shimoliy Berdak 

field 
0.6470 0.7793 18.70 40.97 37.06 50.93 

* Density, heating value, and Wobbe index values are reported at a temperature of 20°C and a pressure of 101.325 kPa. 
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The gas from GGS-1 at the Sharki Berdak field was also 

characterized by a high energy value: its higher heating value 

was 40.44 MJ/m3, and its lower heating value was 36.56 

MJ/m3. The C2+ hydrocarbon content of this gas reached 

8.282 mol.%, while the combined fraction of nitrogen and car-

bon dioxide remained lower than in the gas from several pre-

dominantly methane-rich sites. 

The minimum heating values were recorded for the high-

pressure gas from the Kuyi Sharki Berdak GGS despite its 

maximum methane content of 94.907 mol.%. This was at-

tributable to its low C2+ hydrocarbon content and compara-

tively high carbon dioxide concentration of 3.460 mol.%. 

Therefore, a high methane content alone does not ensure the 

maximum energy value of the gas. 

The higher Wobbe index ranged from 46.76 to 50.93 MJ/m3. 

The maximum value corresponded to the gas from GGS-2 at 

the Shimoliy Berdak field, whereas the minimum value was 

recorded for the high-pressure gas from the Kuyi Sharki 

Berdak GGS. The difference between the extreme values was 

4.17 MJ/m3. This difference should be considered when gas 

from different GGSs is commingled, when gas treatment con-

ditions are selected, and when stable characteristics for subse-

quent combustion are maintained. 

The results demonstrate that the energy properties of the 

gaseous feedstock are determined by the combined effects of 

methane, C2+ hydrocarbons, and non-hydrocarbon compo-

nents. Gas with elevated contents of ethane, propane, and 

heavier hydrocarbons has a higher heating value but also re-

quires more stringent control of its phase behavior during 

treatment and transportation. Therefore, an assessment of the 

gas composition should provide a basis both for determining 

its energy value and for selecting the appropriate processing 

route. 

3.3. Relationship Between Hydrocarbon 

Composition and the Energy 

Characteristics of the Gas 

Comparison of the component analysis results with the 

physical and energy parameters revealed a systematic varia-

tion in the properties of the investigated gas depending on its 

C2+ hydrocarbon content. In the gas from the seven selected 

sites, the total C2+ hydrocarbon concentration ranged from 

1.278 to 8.739 mol.%. An increase in the fraction of ethane 

and heavier hydrocarbons was accompanied by increases in 

gas density, molar mass, and heating value. 

The lowest energy parameters were recorded for the high-

pressure gas from the Kuyi Sharki Berdak GGS. At a C2+ con-

tent of 1.278 mol.%, the higher heating value was 36.14 

MJ/m3, the lower heating value was 32.56 MJ/m³, and the 

higher Wobbe index was 46.76 MJ/m³. Despite its maximum 

methane content of 94.907 mol.%, this gas did not exhibit the 

highest energy value. Ethane and heavier hydrocarbons make 

a greater contribution to the volumetric heating value than me-

thane; therefore, the low C2+ content reduced the combined 

heating value of this gas. In addition, carbon dioxide is non-

combustible, and its concentration of 3.460 mol.% further di-

luted the combustible fraction. Since the Wobbe index de-

pends on both heating value and relative density, the com-

bined effect of low C2+ content and elevated CO2 content also 

resulted in the minimum higher Wobbe index [4, 5]. 

The opposite trend was observed for the gas from GGS-2 at 

the Shimoliy Berdak field. Its methane content was 89.056 

mol.%, while the total C2+ hydrocarbon concentration reached 

8.739 mol.%. The gas from this GGS had the maximum higher 

and lower heating values of 40.97 and 37.06 MJ/m3, respec-

tively, as well as the maximum higher Wobbe index of 50.93 

MJ/m3. Similar values were obtained for the gas from GGS-1 

at the Sharki Berdak field, which contained 8.282 mol.% C2+ 

hydrocarbons. 

The gas from the Arslan GGS occupied an intermediate po-

sition. At a C2+ content of 5.492 mol.%, its higher heating 

value was 38.65 MJ/m3, while its higher Wobbe index was 

49.25 MJ/m3. The gas from the West Kuyi Surgil GGS, GGS-

2 at the Kuyi Surgil field, and the medium-pressure gas from 

the Kuyi Sharki Berdak GGS contained lower amounts of 

heavier hydrocarbons and consequently exhibited lower en-

ergy parameters. As the C2+ content increased, the relative 

density of the gas from the selected sites increased from 

0.5973 to 0.6470, while its molar mass increased from 17.27 

to 18.70 g/mol. Therefore, the energy value of the investigated 

gas cannot be assessed solely on the basis of its methane con-

tent. A comprehensive assessment must consider the propor-

tions of methane, C2+ hydrocarbons, carbon dioxide, and ni-

trogen. 
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Figure 1. Dependence of the higher heating value and higher Wobbe index on the total C2+ hydrocarbon content in gas from the seven selected 

sites.

The results allow the investigated sites to be classified as 

supplying predominantly methane-rich gas or gas enriched in 

C2+ hydrocarbons. This classification may be used when se-

lecting gaseous feedstock treatment conditions, predicting the 

potential formation of a liquid hydrocarbon phase, and deter-

mining appropriate routes for the recovery of valuable organic 

components. 

3.4. Impurity Content and Calculated Load on 

Gas Treatment Processes 

In addition to hydrocarbon composition and energy charac-

teristics, the mercury and hydrogen sulfide contents and their 

total loads in the gas are of considerable importance when se-

lecting a gaseous feedstock treatment technology. Concentra-

tion-based parameters do not always reflect the actual load on 

purification equipment because the amount of impurities en-

tering the system also depends on the gas flow rate. The cal-

culation results for the seven selected sites are presented in 

Table 3. 

The mercury concentration varied from 50 to 1,173,000 

ng/m3, corresponding to a 23,460-fold difference between the 

minimum and maximum values. The maximum concentration 

was recorded in the medium-pressure gas from the Kuyi 

Sharki Berdak GGS, whereas the minimum value occurred in 

the gas from GGS-2 at the Shimoliy Berdak field. Even within 

the Kuyi Sharki Berdak GGS, the mercury concentration in 

the medium-pressure gas was approximately 2.17 times higher 

than that in the high-pressure gas. This variation may be asso-

ciated with differences in reservoir composition and with the 

redistribution of mercury among the gas, condensate, and 

aqueous phases during gas separation and treatment [8]. Be-

cause quantitative estimates of measurement uncertainty were 

unavailable, these possible explanations were considered 

qualitatively and were not treated as quantitatively established 

causes of the observed differences. 

Table 3. Impurity content in gas and calculated load on treatment processes at the selected GGSs. 

№ 
Field, GGS designation, and gas 

category 
Hg, ng/m3 H2S, ppm 

Gas flow rate, 

103 m3/day 

Calculated Hg 

load, g/day 

Volumetric H2S load, 

m3/day 

1 West Kuyi Surgil GGS 232,000 12.0 985 228.520 11.820 

2 GGS-2, Kuyi Surgil field 316,000 1.1 1,114 352.024 1.225 

http://www.sciencepg.com/journal/ogce


International Journal of Oil, Gas and Coal Engineering http://www.sciencepg.com/journal/ogce 

 

124 

№ 
Field, GGS designation, and gas 

category 
Hg, ng/m3 H2S, ppm 

Gas flow rate, 

103 m3/day 

Calculated Hg 

load, g/day 

Volumetric H2S load, 

m3/day 

3 Arslan GGS 294,000 1.0 222 65.268 0.222 

4 GGS-1, Sharki Berdak field 117,000 1.0 350 40.950 0.350 

5 
Kuyi Sharki Berdak GGS—me-

dium-pressure gas 
1,173,000 1.0 339 397.647 0.339 

6 
Kuyi Sharki Berdak GGS—high-

pressure gas 
540,000 1.0 959 517.860 0.959 

7 GGS-2, Shimoliy Berdak field 50 1.0 727 0.036 0.727 

* Gas flow rates are expressed in 103 m3/day. Mercury and hydrogen sulfide loads were calculated using the equations provided in Section 2.2. 

The stream with the highest mercury concentration did not 

produce the highest daily mercury load. The calculated load 

was 397.647 g/day for the medium-pressure gas from the Kuyi 

Sharki Berdak GGS and 517.860 g/day for the high-pressure 

gas from the same GGS because of the higher flow rate of the 

latter stream. Thus, mercury concentration characterizes the 

severity of contamination at the treatment-unit inlet, whereas 

daily mass load is the more relevant parameter for estimating 

the required sorbent capacity and replacement frequency. Ac-

cordingly, the high-pressure gas stream from the Kuyi Sharki 

Berdak GGS should receive priority when sizing mercury-re-

moval capacity, while the high inlet concentration of the me-

dium-pressure stream should also be considered when select-

ing the treatment configuration. 

The hydrogen sulfide content in the gas from most of the 

selected sites was 1.0-1.1 ppm. The exception was the gas 

from the West Kuyi Surgil GGS, in which the H2S concentra-

tion reached 12 ppm. At a gas flow rate of 985 × 103 m3/day, 

the calculated volumetric hydrogen sulfide load was 11.820 

m3/day, substantially exceeding the values obtained for the 

gas from the other selected sites. 

The results demonstrate that hydrocarbon composition, en-

ergy characteristics, and impurity content must be considered 

jointly. This approach allows the requirements for preliminary 

gas purification prior to transportation and gas-chemical pro-

cessing, including processes for producing organic products, 

to be assessed more reliably. 

4. Conclusions 

The comparative analysis demonstrated that the technolog-

ical properties of gas supplied to the investigated GGSs cannot 

be evaluated solely from methane content. The contribution of 

C2+ hydrocarbons and the presence of non-combustible com-

ponents must also be considered. The strong linear relation-

ships between C2+ content and both higher heating value and 

higher Wobbe index confirm the importance of heavier hydro-

carbons in determining gas energy performance. 

The results support differentiated treatment strategies for 

individual GGS streams. Gas enriched in C2S+ hydrocarbons 

requires closer hydrocarbon-dew-point control and evaluation 

of the potential recovery of heavier hydrocarbon components. 

Methane-rich gas containing elevated carbon dioxide should 

be assessed for carbon dioxide removal or blending according 

to the required commercial-gas specifications. 

Mercury-removal capacity should be selected using both 

the inlet mercury concentration and the calculated daily mer-

cury load. The high-pressure gas from the Kuyi Sharki Berdak 

GGS requires particular attention because it produced the 

highest daily mercury load, whereas the medium-pressure 

stream from the same GGS had the highest inlet mercury con-

centration. The West Kuyi Surgil GGS should receive priority 

in hydrogen sulfide monitoring and removal because it had the 

highest hydrogen sulfide concentration and volumetric load 

among the selected sites. 

Thus, GGS-specific decisions on hydrocarbon-dew-point 

control, acid-gas removal, mercury sorption, and stream 

blending should be based on the combined assessment of gas 

composition, energy characteristics, impurity concentration, 

and gas flow rate. Because quantitative estimates of measure-

ment uncertainty were unavailable, the identified priorities are 

intended for comparative ranking and may be refined through 

routine repeated measurements at the corresponding GGSs be-

fore final process design. 

Abbreviations 

C1-C6+ Hydrocarbons Ranging from Methane to 

Hexane and Heavier Components 

C2+ Ethane and Heavier Hydrocarbons 

C6+ Hexane and Heavier Hydrocarbons 

CO2 Carbon Dioxide 

GGS Gas Gathering Station 

GOST Interstate Standard 

H2S Hydrogen Sulfide 

Hg Mercury 

N2 Nitrogen 

ppm Parts per Million 
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