
A previous application brief [1] has shown that a 7890A GC configured with

three parallel channels provides a complete refinery gas analysis (RGA) within

six minutes. The configuration for fast RGA in the brief has been updated by

adding a fifth valve, which can now be supported by the 7890A GC. The updated

configuration is almost the same as the previous one except for the third chan-

nel (TCD) for H2 analysis using N2 or Ar as carrier gas to improve H2 detectability

and linearity. The updated configuration uses a 10-port valve with a  pre-column

for backflushing late-eluting components while H2 is separating on the molsieve

column instead of a three-way splitter plus split/splitless inlet. 

Refinery gases are mixtures of various gas streams produced in refinery

processes. They can be used as a fuel gas, a final product, or a feedstock for fur-

ther processing. The composition of refinery gas streams is very complex, typi-

cally containing hydrocarbons, permanent gases, sulfur compounds, etc. An

exact and fast analysis of the components is essential for optimizing refinery

processes and controlling product quality.

The Agilent 7890A GC now supports an optional detector (TCD), allowing simul-

taneous detection across three channels. This provides a complete analysis of

permanent gases, including nitrogen, hydrogen, oxygen, carbon monoxide,
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Highlights
• One 7890A GC configured with

three parallel channels with simul-
taneous detection provides a com-
prehensive, fast, and high-resolu-
tion analysis of refinery gas in 
6 minutes.

• Use of optimized columns allows
faster analysis of hydrocarbons
and permanent gases using a
single oven temperature program
without the need for an additional
column oven. 

• A third TCD channel can be used
for improving hydrogen detection
and linearity by using nitrogen (or
argon) as carrier gas.

• A new, easy-to-use union tubing
connector based on capillary flow
technology is used to connect
valves and capillary columns to
improve the chromatographic per-
formance, including peak shape.

• Excellent results are achieved. The
lowest detection limit is 50 ppm
for all compounds, 500 ppm for
hydrogen sulfide.

•  ChemStation macro program is
supplied for RGA reporting. 

•   The system can be obtained by
ordering option SP1 7890-0322 for
the standard fast RGA and 7890-
0338 for the fast RGA with Hastel-
loy valves and nickel tubing for
H2S containing samples on the
7890A.

Inlet  
 

Valve 1  

Valve 2  
Valve 3  

Valve 4  

Valve 5  

Column 1 HayeSep Q 80/100 mesh
Column 2 HayeSep Q 80/100 mesh
Column 3 Molsieve 5A 60/80 mesh
Column 4 HayeSep Q 80/100 mesh

Column 5 Molsieve 5A 60/80 mesh
Column 6 DB-1
Column 7 HP-PLOT Al2O3
PCM: Electronic pneumatics control (EPC) module 

Figure1. RGA valve system. 
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carbon dioxide, and hydrocarbons to nC6. The total run time is less than 6 min-

utes. The configuration is suitable for most  refinery gas streams such as atmos-

pheric overhead, FCC overhead, fuel gas, and recycle gases.

In this analysis, a single Agilent 7890A GC is configured with three channels,

including an FID channel and 2 TCD channels. Light hydrocarbons are deter-

mined on the FID channel using an alumina column. One TCD is used with nitro-

gen or argon carrier gas for improved determination of hydrogen and helium; the

other TCD is used with helium carrier for the detection of all other required per-

manent gases. The configuration is shown in Figure 1. An Agilent union tube

connector, based on capillary flow technology, is used to quickly and easily con-

nect the valve and capillary column for improved performance. The system con-

forms to published methods such as ASTM D1945 [2], D1946 [3], and UOP 539

[4].

Separation resulting from each channel is illustrated in Figure 2. The top chro-

matogram shows the hydrocarbon analysis. A PLOT AL2O3 column provides

excellent separation of hydrocarbons from C1 to nC5 containing 22 isomers.

Components heavier than nC6 are backflushed early in the run as a group (C6+)

through a short DB-1 pre-column.The middle chromatogram shows the separa-

tion of permanent gases using helium as the carrier gas on the second TCD

channel (B TCD). H2S and COS can be analyzed on the second TCD channel as

well, requiring 3 to 4 additional minutes. The bottom chromatogram shows the
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Figure 2. Refinery gas calibration standards analysis.

separation of hydrogen. Because

hydrogen has only a small difference

in thermal conductivity compared to

helium, it requires an additional TCD

with nitrogen or argon as the carrier

gas to improve the hydrogen

detectability and linearity. All chan-

nels operate simultaneously to pro-

vide a comprehensive, fast analysis

with high resolution of components. A

macro program automatically provides

the calculation of  gas properties.

Reports can be generated using for-

mulas specified in the ASTM/GPA

and/or ISO standards. Reports in 

mole%, weight%, volume%, or any

combination of the three are available.

For More Information
For more information on our products
and services, visit our Web site at
www.agilent.com/chem.
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