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� Purpose

Understand Impact of Various Analyses of Natural Gas

� Process

Review Chemistry of Natural Gas

Present Conventional, Shortcut and Precut Methods

Display Flow Schematic of Extended Analysis

Illustrate the “Financial Impact” of Compositional Variance 

� Payoff

Understand Various Methods

Understand Impact and Value of Extended Analysis.

EXTENDED ANALYSIS OF NATURAL GAS 
FINANCIAL IMPACT 
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CHEMISTRY OF NATURAL GAS

Inert Gases

Acid Gases

Hydrocarbon
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CHEMISTRY OF NATURAL GAS
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CHEMISTRY OF NATURAL GAS
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CHEMISTRY OF NATURAL GAS
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CHEMISTRY OF NATURAL GAS
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C3

C2

CHEMISTRY OF NATURAL GAS

C7s

Methylcyclopentane
2,2-Dimethylpentane
2,3-Dimethylpentane
2,2,3-Trimethylbutane
Benzene
3,3-Dimethylpentane
Cyclohexane
2-Methylhexane
2,3-Dimethylpentane
1,1-Dimethylcyclopentane
3-Methylhexane
cis-1,3-Dimethylcyclopentane
trans-1,3-Dimethylcyclopentane
3-Ethylpentane
trans-1,2-Dimethylcyclopentane
2,2,4-Trimethylpentane
n-Heptane

17 C7s

C8s

Methylcyclohexane
2,2-Dimethylhexane
Ethylcyclopentane
2,2,3-Trimethylpentane
2,5-Dimethylhexane
2,4-Dimethylhexane
trans,cis-1,2,4-Trimethylcyclopentane
trans,cis-1,2,3-Trimethylcyclopentane
2,3,4-Trimethylpentane
Toluene
2,3,3-Trimethylpentane
2,3-Dimethylhexane
2-Methylheptane
4-Methylheptane
cis,trans-1,2,4-Trimethylcyclopentane
3-Methylheptane
trans-1,4-Dimethylcyclohexane
3-Ethylhexane
1-Methyl-1-ethycyclopentane
trans-1,2-Dimethylcyclohexane
cis,cis-1,2,3-Trimethylcyclopentane
n-Octane

22 C8s
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CONVENTIONAL BACK-FLUSH C7+ ANALYSIS
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Chromosorb PAW, 10 m
DC 200/500 Si
Carrier Helium 40cc/min 

Compliant GPA 2261 
Compliant Directive 17
Benefit: Simple
Disadvantages:
- Cannot Detect Air Contamination
- C6, C7+ Less Accurate
- C6, C7+ Not Characterized and 
Therefore are Dependant Upon 
“Assumed” Physical Properties.
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SHORTCUT METHOD

0 2 4 6 8 10 12 14 16 18

Air

C1

C2

CO2

C3

iC4

iC5

nC4

nC5

C7+

C6

Chromosorb P
25% BMEE,
Carrier Helium 40cc/min 

Non Compliant with GPA
Non Compliant with Directive 17

H2S

Feature: Fast
Disadvantages:
- Can Not Detect Air Contamination
- N2, CO2 Inaccurate
- C6, C7+ Inaccurate
- C6, C7+ Not Characterized
- C6, C7+ “Assumed” Properties
- NOT Suitable for Custody Transfer.
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PRECUT METHOD C7+ ANALYSIS

Sample Inlet Vacuum/Vent

Carrier

ColumnPre-column

Detector

Sample 
Loop
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PRECUT METHOD C7+ ANALYSIS

Sample Inlet Vacuum/Vent
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PRECUT METHOD C7+ ANALYSIS

Sample Inlet Vacuum/Vent

Carrier

ColumnPre-column

Detector

Sample
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PRECUT METHOD C7+ ANALYSIS

Sample Inlet Vacuum/Vent

Carrier

ColumnPre-column

Detector
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PRECUT METHOD C7+ ANALYSIS

Sample Inlet Vacuum/Vent

Carrier

ColumnPre-column
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PRECUT METHOD C7+ ANALYSIS
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Chromosorb P AW, 10 m
DC 200/500 Si
Carrier Helium 40cc/min 

Compliant GPA 2261 
Compliant with Directive 17
Benefit: Simple
+ C6, C7+ Very Accurate
+ Repeatable Quantification
+ Standard for Custody Transfer
Disadvantage:
- Assumed C7+ Properties.
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EXTENDED ANALYSIS TO C15+

Detectors

FID

TCD

TCD

Six Port 
Valve

Ten Port 
Valves

Sample 
Loops

Columns
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H2

EXTENDED ANALYSIS TO C15+
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FID

EXTENDED ANALYSIS TO C15+
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TCD

FID

EXTENDED ANALYSIS TO C15+
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FID

EXTENDED ANALYSIS TO C15+“THE FINER DETAILS”

n-Hexane

Cyclo-Hexane 

Benzene

C6H14

C6H12

C6H6

GHV = 140

GHV = 178

GHV = 167
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FID

“THE FINER DETAILS”

n-Hexane

Cyclo-Hexane 

Benzene

C6H14

C6H12

C6H6

GHV = 140

GHV = 178

GHV = 167

Benefits: Single GC 
+ Very Accurate
+ C6 to C10+ Component Detail
+ Repeatable Quantification
+ No “Assumed” C7+ Properties 
+ Best for Custody Transfer
+ Defensible Data for Audits
Disadvantages:
- GC is More Complex
- GC is More Expensive. 
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GAS ANALYSIS TO C10+

C6

C7

C8

C10+

C9

Relative Density

Molecular Mass

Gross Heating Value

EXTENDED ANALYSIS OF NATURAL GAS

In addition to the 
“Routine” Analysis

Finer Points Include:

Based on “Detailed 
Composition” C6 & C7+

Analytically Defined:
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Gas Analysis to C15+Gas Analysis to C10+
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C6

C7

C8

C10

C9

C11

C12

C13

C15+

C14

Gas Analysis to C15+

Specific Components

C3+

C5+

C7+

C6+

C10+

C12+

Summary`

Extended Analysis

Neohexane
n-Hexane
Methylcyclopentane
Benzene
Cyclohexane
2,2,4-Trimethylpentane
Methylcyclohexane
Toluene
Ethylbenzene
m&p-Xylene
o-Xylene
1,2,4-Trimethylbenzene
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Analy$i$ Analy$i$ Analy$i$

C7+ 
Concentration 0.0100 0.0100 0.0100

GHV C7+ 180 195 210

GHV (MJ/m3) 47.04 47.19 47.34

WHAT’S THE DIFFERENCE? .… 

C7+ HEATING VALUE

0.6%
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180 195 210

C7+ Gross Heating Value (MJ/m3) 

GHV of 
Total Sample
(MJ/m3)

$125,000

$250,000

$ per year

$220,000

47.00

47.20

47.40

47.10

Financial Impact 
(500 103m3/day)
@ $4 per GJ

FINANCIAL IMPACT .… 

C7+ HEATING VALUE
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Analy$i$ Analy$i$ Analy$i$

C7+ 
Concentration 0.0100 0.0110 0.0120

GHV C7+ 195 195 195

GHV (MJ/m3) 47.04 47.24 47.44

WHAT’S THE DIFFERENCE? .… 

C7+ CONCENTRATION

0.9%
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0.0100 0.0110 0.0120

Reported C7+ Concentration

GHV of
Total Sample 
(MJ/m3)

$100,000

$400,000

$ per year

$330,000

47.00

47.25

47.50

Financial Impact 
(500 103m3/day)
@ $4 per GJ

$300,000

FINANCIAL IMPACT .… 

C7+ CONCENTRATION
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Analy$i$ Analy$i$ Analy$i$

Other 
Components 0.9800 0.9750 0.9700

CO2 0.0200 0.0250 0.0300

GHV (MJ/m3) 49.00 48.75 48.50

WHAT’S THE DIFFERENCE? .… 

CO2 CONCENTRATION

-1.0%
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2.0 2.2 2.4 2.6 2.8 3.0

48.50

48.75

49.00

Reported CO2 Concentration

GHV of 
Total Sample 
(MJ/m3)

Financial Impact 
(500 103m3/day)

($100,000)

($ per year)

($200,000)

($300,000)

($400,000)

($365,000)

FINANCIAL IMPACT .… 

CO2 CONCENTRATION
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Analy$i$ Analy$i$ Analy$i$

Other 
Components 0.9500 0.9400 0.9300

H2S 0.0500 0.0600 0.0700

GHV (MJ/m3) 47.50 47.00 46.50

WHAT’S THE DIFFERENCE? .… 

H2S CONCENTRATION

-2.1%
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5.0 5.5 6.0 6.5 7.0

46.50

46.75

47.00

47.25

47.50

Reported H2S Concentration

GHV of
Total Sample 
(MJ/m3) Financial Impact 

(at 500 103m3/day)

($250,000)

($ per year)

($500,000)

($750,000)

($730,000)

FINANCIAL IMPACT .… 

H2S CONCENTRATION
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TOOLS-OF-THE-TRADE .... GAS ANALYSIS

C7+ Precut

C7+ Backflush

Other Methods

C15+ MVMCMD

NO
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WHAT IS YOUR ROLE?

Confidence 

Reliability

Value

Accuracy

Risk
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Thank You

GPAC / PJVA

Maxxam Analytics
Coauthors 
Scientific Specialists

EXTENDED ANALYSIS OF NATURAL GAS

“FINANCIAL IMPACT”

Discussion and Questions
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