
APPLICATION NOTE
Analysis of Natural Gas and LPG in Seconds Using 
the INFICON 3000 Natural Gas Analyzer
SUMMARY

Fast and accurate measurement of the composition 

and heating value of natural gas and liquefied 

petroleum gas (LPG) is demonstrated using a portable 

micro GC. The INFICON 3000 Natural Gas Analyzer 

measures the individual components and calculates 

physical properties such as specific gravity and heating 

value in approximately 100 to 160 seconds depending 

upon the type of natural gas. The entire system is 

equally suited for laboratories or easy transport to the 

field for onsite analysis. 

INTRODUCTION

Accurate and timely measurement of the chemical 

composition and physical properties of natural gas is 

critical for natural gas producers, and gatherers, gas 

distribution companies, electrical utilities and 

independent testing laboratories. The INFICON 3000 

Natural Gas Analyzer measures the individual 

components in natural gas and provides detailed 

reports of properties including composition, calorific 

value and density, up to 10 times faster than a 

conventional GC system. This analyzer is applicable to 

natural gas samples from wellhead to pipeline-quality 

gas and LPG. Additionally, the analyzer can handle Y-

Grade Liquefied Natural Gas (LNG). These samples 

are easily introduced using sample cylinders, Tedlar 

bags, or by direct connection to the pipeline or 

wellhead sampling points. 

The INFICON 3000 Natural Gas Analyzer incorporates 

micromachined components and high resolution 

capillary columns to produce the fastest results 

possible. The complete analysis of natural gas is 

typically complete in under 160 seconds with precision 

superior to most conventional laboratory gas 

chromatographs. This hardware, combined with 

EZChrom Elite or Cerity Networked Data System 

software and LAN interfacing, provides a powerful, yet 

easy to use, system complete with calorific value (BTU 

or Mega Joule/m3) calculations and reporting 

according to Gas Processors Association (GPA), 

American Society of Testing and Materials (ASTM) and 

the International Standards Organization (ISO) 

standards. 

A VERSATILE ANALYZER FOR FIELD 
AND/OR LABORATORY ANALYSIS OF 
NATURAL GAS AND LPG 

Figure 1 shows a typical chromatogram obtained for 

the analysis of approximately 1000 BTU pipeline-

quality gas, complete in under 90 seconds. Pipeline-

quality gas, which is one of the most common sample 

types encountered, typically contains large amounts of 

methane and small amounts of C6 plus. The INFICON 

3000 Natural Gas Analyzer quickly separates and 

measures the permanent gases and hydrocarbons 

present using an optimized, dual-channel micro gas 

chromatograph. 

This powerful, yet easy-to-use configuration is equally 

applicable to a wide range of sample types including 

pipeline gas, wellhead gas, LPG and Y-grade liquefied 

natural gas. 

Wellhead samples, or samples taken directly from the 

gas well, often contain significant amounts of hydrogen 

sulfide, yet there are no interferences and H2S can be 

measured from 50 ppm to 30 mol%. In addition, the C6 

plus composition in these sample types can be as high 

as 4 to 5% and represent hydrocarbons in the C6 to 

C10 range. For these samples and samples containing 

higher concentrations of C6 plus, an optional heated 

sample regulator is available to minimize the possibility 

of sample condensation in the analyzer. 
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Figure 2 demonstrates excellent component resolution 

of the individual compounds, which are easily detected 

and identified over a wide range of concentration from 

50 ppm to 100 mol%. This is possible using a single 

sample analysis because the INFICON 3000 Natural 

Gas Analyzer uses digital signal processing with an 

expanded dynamic range. There is no need to change 

the detector range to compensate for wide fluctuations 

in component concentration normally present in natural 

gas samples of various sources and types. 

Analysis of pressurized liquid samples, which are 

gases under standard temperature and pressure, is 

possible using optional sample conditioners. For 

analysis of LPG, a heated vaporizer provides the 

backpressure necessary to ensure representative 

sampling and vaporization for gas introduction into the 

analyzer. A good example of this type of sample is 

shown in Figure 3, which demonstrates the analysis of 

a typical LPG. Notice that the major component is 

propane and that there are smaller amounts of ethane, 

iso-butane and n-butane as well as trace amounts of 

CO2 and nitrogen. This analyzer would not separate 

unsaturated hydrocarbons such as propenes and 

butenes if present. 

Another important sample in the natural gas industry is 

Y-Grade LNG, a de-methanized natural gas liquid 

under pressure. The de-methanized sample contains 

significant amounts of C6 plus material, which is 

apparent in the chromatogram in Figure 4. These 

sample types use an optional Heated Vaporizer 

interface to maintain sample integrity and provide the 

heat necessary to ensure complete sample 

vaporization. 

ACCURATE AND REPRODUCIBLE 
RESULTS IN UNDER 160 SECONDS

The INFICON 3000 Natural Gas Analyzer combines 

modular micromachined injectors and detectors and 

high resolution capillary columns into a compact gas 

chromatograph. This modular design is illustrated in 

Figure 5, where the individual components are easily 

identified. Two chromatographic modules are 

optimized and integrated to quickly separate and 

measure the individual components in natural gas. 

Critical performance parameters such as sample 

volume, temperature and carrier gas pressure are 

precisely controlled to produce accurate and reliable 

measurements independent of ambient temperature 

and pressure. The result is unmatched precision as 

illustrated in Table 1, which represents typical results 

produced for a series of 60 natural gas analyses. 

Precise retention times and component areas translate 

into accurate component identification and 

quantification of the individual components present in 

natural gas. 

Table 1   Excellent retention time and quantitative 
precision over 60 analyses of natural gas 

INDUSTRY STANDARD REPORTING 
OPTIONS AND LAN INTERFACING 
PROVIDE THE RESULTS YOU NEED 
AND COMMUNICATION TO THE 
SYSTEMS YOU USE 

From the composition of natural gas it is possible to 

calculate a wide range of physical properties such as 

heating value, specific gravity (or density), 

compressibility, and WOBBE index. These values are 

of critical importance in determining the commercial 

value of the natural gas either purchased or sold, 

especially in custody transfer situations. For large 

volume end users, even small differences in the 

calculated values can have a significant financial 

impact. The INFICON 3000 Natural Gas Analyzer 

software automatically calculates these physical 

properties after each sample analysis and generates a 

Component Conc. 
(%)

Mean 
RT sec.

RT 
RSD %

Area 
count 
thou-
sands

Area 
RSD %

Nitrogen 2.51 14.923 0.032 657 0.161 

Methane 88.75 15.399 0.139 56700 0.121 

Carbon
dioxide 

3.01 20.215 0.032 381 1.625 

Ethane 3.52 23.786 0.046 1600 0.040 

Propane 1.00 64.939 0.008 724 0.225 

iso-butane 0.40 11.801 0.046 622 0.044 

n-butane 0.40 12.732 0.042 638 0.055 

iso-pentane 0.15 15.724 0.041 354 0.049 

n-pentane 0.15 17.063 0.037 366 0.064 

Hexane 0.05 25.792 0.027 56.3 0.280 

Heptane 0.02 43.282 0.058 39.3 0.778 
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standard report using industry specific methods from 

either the GPA (Gas Processors Association) 2172 as 

illustrated in Figure 6, the ASTM (American Society of 

Testing and Materials) D3588 or the ISO (International 

Standards Organization) 6976. These reports can be 

printed locally or transmitted via LAN (or modem) to 

laboratory information management systems (LIMS) 

and corporate enterprise systems (ERP). The 

integrated LAN interface supports TCP/IP or DHCP for 

easy connection to your corporate systems.

SUMMARY 

INFICON provides a family of gas chromatographic 

(GC) analyzers for natural gas and natural gas liquids. 

These analyzers include all software, supplies, 

methods, and support to help you address your specific 

measurement and technical business needs. Whether 

you select from one of our turnkey configurations or 

require a custom analyzer, INFICON will consult with 

you to define the solution that is right for you. For more 

information on natural gas analysis or other INFICON 

solutions go to www.inficon.com. 

Figure 1  Complete analysis of pipeline-quality natural gas in under 100 seconds
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Figure 2  Wellhead samples containing higher concentrations of C6 plus hydrocarbons and H2S are easily 
analyzed using the INFICON 3000 Natural Gas Analyzer
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Figure 3  Analysis of Liquefied Petroleum Gas (LPG) using the heated sample regulator
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Figure 4  The INFICON Micro GC Natural Gas Analyzer is applicable to liquid samples such as
Y Grade LNG using a heated vaporizer option
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Figure 5  The INFICON 3000 Natural Gas Analyzer incorporates a compact, modular design

Controller
board Communications

interface module

Chromatographic modules
(injector column and detector)

Sample inlet module
Analysis of Natural Gas and LPG in Seconds Using the INFICON 3000 Natural Gas Analyzer 7 of 8



Analysis of Natural Gas and LPG in Seconds Using the INFICON 3000 Natural Gas Analyzer 8 of 8
Figure 6  Standard report of composition and physical properties of natural gas using the GPA format

Natural Gas, Inc. 
1500 Tumbleweed Drive, Morgan, Texas 31416 

888-555-1212 

Unnormalized Total Amount: 99.85 

Liquid Volume Equivalent: 7.722 gallons/1000 cubic feet 
Mole Fraction nC4 for 26 psi gasoline: 0.01526 
Total 26 psi Reid VP gasoline: 1.633 Gallons per thousand cubic feet of gas 

Sample: NGA Injection Date: 03/21/2001 11:09:48 AM 
Method: NGA Report Date: 03/21/2001 11:10:17 AM 
Flowing Pressure: 14.696 kPa Flowing Temperature: 70 F 

 noitatS :ecruoS #: 16 
Station Name: T627 Field: West 
Operator Observations: 
Everything looks normal. 

Name Retention 
Time (min) Mole % Heating Value 

(Btu/cubic foot) 

Gallons per 
thousand cubic 

feet of gas 
0.21 
0.22 
0.34 
0.37 
1.08 
0.20 
0.22 
0.26 
0.28 
0.40 

0.16 0.000 0.000 
72.679 733.664 0.000 
1.002 0.000 0.000 
9.847 
6.526 

174.186 
164.134 

2.626 
1.793 

3.315 107.763 1.082 
3.395 110.720 1.069 
1.150 45.982 0.420 
1.432 57.363 0.517 
0.494 28.365 0.215 

Nitrogen 
Methane 

CO2 
Ethane 

Propane 
i-Butane 
n-Butane 
i-Pentane 
n-Pentane 
Hexanes+ 

Totals ----- 100.000 1422.177 7.722 

Calorific Values Dry 

Dry 

Saturated 
Gross Heating (Btu /pound) 22270.684 21980.615 

Gross Heating (Btu/Ideal cubic foot) 1422.177 1397.372 
Gross Heating (Btu/Real cubic foot) 1428.239 1403.740 

Molar Mass Ratio And Relative Density Dry Saturated 
Molar Mass 24.233 24.125 

Molar Mass Ratio 0.837 0.833 
Relative Density 0.840 0.837 

Mole Fraction Water ----- 0.017 
Compressibility Saturated 

Compressibility Factor 0.996 0.995 

Pipeline 
www.inficon.com     reachus@inficon.com 
Due to our continuing program of  product improvements, specifications are subject to change without notice. 
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