SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

The SRI 8610C Gas Chromatograph Multi-
ple Gas #3 GC configuration is a versatile
low cost way of analyzing
many different kinds of gas
samples. The GC pictured
at right has two Multiple
Gas #3 ( MG#3 ) configura-
tions implemented in a sin-
gle GC chassis so there are ;f‘-‘;' % J
two gas sampling valves
and four columns as well as @
four detectors. This is why

the column oven looks so

crowded. 10 PORT VALVE IN “LOAD;" RELAY G: “OFF"
The MG#3 GC configuration is al- CamerGas | s N
most identical to thegMG#l GCeon- | v ”lb O N A\ (6 s 13
figuration except there is an addi- - @ 4 Y Y/
tional solenoid valve which when ‘@ . _ @| NG hanay —
activated by the PeakSimple data N Wy AN W
system stops the flow of carrier gas _}@ @ SN T
in column 1. sapein N/ SO
Sample Out

When the solenoid valve is actuated == cwon LOAD
(typically while the gas sampling valve is in T e —— o . A
the INJECT position ), column 1 has the P s Batie
same pressure applied to both its inlet and T arete =
outlet. This stops the flow of carrier
gas in column 1. The peaks which 10 PORT VALVE IN “INJECT;” RELAY G: “ON"
were in column 1 simply stop moving >
without broadening or distortion. Garrier Gas

Frw |n|oc1|:r @“\ > To datectors)
The flow of carrier gas in column 2 I—,.;;. ON
actually increases while the solenoid (f, | ™
is actuated since the full carrier gas ® \ @ e
head pressure is now applied across NO) o @ NN
a shorter restriction ( one column in- Smk;" v“’ ~N
stead of two in series ). Sample Out
The MG#3 GC configuration is slightly more solencid
flexible than the MG#1 because the stop - T_' —
flow capability allows a wider selection of p— P
columns to be used, where the MG#1 only l‘_i =) oo
works with silica gel as Column 1 and Mole- Ifector | Sanp oo | +-+ e
Sieve 13X as Column 2. Jlorotca Remmcos (St
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SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

The chromatograms shown on this page are a
mix of natural gas and sulfur compounds. The
top chromatogram shows the sulfur selective
FPD response.

The middle chromatogram shows the FID re-
sponse.

The two lower chromatograms show the FPD
response ( black ) overlaid with the FID re-
sponse (red).

The PeakSimple event table shown at right ro-
tates the valve from Load to Inject at .1 min-
utes and then back to Load at 1.00 minutes.
Because even the first peak ( methane ) has
not migrated from Column 1 though to Column
2 at this time, the equivalent effect is that the

Carrier Gas INJECT

Y
COI 1 | )-. >-| Delector

l B+ Camer Gas
.
Injector | (Sample Loop |42

(Retains CO, &
€,C, al 40°C)

(Separates H,

10 Port Gas 0, N, CH,&CO)

Sampling Valve

peaks are injected into and are separated by

Carrier Gas LOAD

* Sampla
S8 10 Port Gas  Owt
Sampling Valve

Column 1 only, as if Column 2 was not even
connected. You can see by the overlaid chro-
matograms that COS co-elutes with Propane
quenchlng its FPD response.

Ja=

FPD
Sulfur only

Column 1 60 meter
MXT1 .53mm 5 mic.

Column 2 15 meter
RTX Q-Plot .53mm

1|

FPD and FID
overlaid

Just this section
| enlarged
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SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

Instead, the MG#3
allows the Stop FPD
Flow solenoid to Sulfur only
actuate at 3.5 min-

utes just after the

Propane and COS /,

migrate into Col-

umn 2 ( 15meter RTX QPlot .53mm).

Carrler Gas INJECT

l m->({_Carrier Gas COI 1

—— Detector !
Injectpr | (Sample Loop 1> 1‘-) - ——— et — . Fm——

(Retains CO,& | (Separates H,,

10PortGas ¢ b 0, N, CH, & €O)

Sampling Valve

solenoid >
Crarwsl | svent
g
Caniar Gas LOAD II.!:
- o
l B>( Carrier Gas 1> > COI 1 > Detector r

'”J“'“:,( Sample Loop

< Sarle
Samps 10 Port Gas ¢
Sampling Valve

This traps the peaks after Propane in .
Column 1 while the peaks in Column 2 y
( Methane, Ethane, Propane, H2S and

COS) separate and elute. Unlike col- I |

umn 1 which does not separate COS . L DS

Oven temperature 4OC for 10 minutes then ZOC/mln to 200C
and Propane, the peaks are well sepa-

rated on Column 2 so quenching does

not occur.
Solenoid
turns off
Once Propane elutes from Column 2 al:,r(;]\s};\,e [
(about 10 minutes ) the valve rotates rotatesto
back to the Load position and the Stop Load &t
L . 10.00
Flow solenoid is de-energized. The minutes,
peaks which were trapped on column 1 just after
now elute to the detectors ( Butanes, propane

Pentanes, Mercaptans etc. )

\
|
I
e e r———eeeeeee O

Solenoid turns on at 3.5 minutes, stopping flow in Col 1
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SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

The MG#3 GC configuration is also use-
ful with other column combinations. In
this example, Column 1 is a 3' HaysepD
and Column 2 is a 6 MS13X. The sam-
ple is first run on the 3' HaysepD using
the event table shown at right. Because
the valve is rotated back to the Load po-
sition almost immediately after injection

Carrier Gas.
v

INJECT

Injectbr | Sa mp\ Loop >
(Retains CO,8 | (Separates H,,
S;g:}ﬂ';?,:ie C,-C, at 40°C) 0, N,. CH, & CO)
Solenoid on at .9
minutes
Camer Gas LOAD
v
[ - Col 1
Iffiector . gample Locp A Detector
",”"’ 10 Port Gas ol
Sampling Valve
A
Solenoid
off

(.1 minutes ) the separation occurs as if
Column2 was not even connected. ( no
hardware changes are required to pro-
duce this effect ). There is a convenient
gap between Methane and CO2 where it
would make sense to activate the stop-
flow solenoid valve to immobilize the
CO2 and heavier peaks in Columnl
while the H2, 02, N2, Methane and CO
peaks elute from Columnl.

MultiGas#3
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('/i-;;?om

\

TCD detector

Oven temperature 40C for 10 minutes then
20C/min to 200C

heavier peaks

This would be a good time (.9 minutes ) to acti-
vate the stop-flow solenoid. Just after the Methane
migrates onto Column2 but before the CO2 and

Channel 1 events

Time Ewent

MG3IChT TirmingT est. evt

0.000
0.100
0.200

ZERD

fdd.. |

G OM [ValveRotate)
G OFF [YalveRotate]

|Click on this line to highlight this event in the list,

Change... | Femove ‘ Describe... I

Load... ‘

Save.. | Clear ‘ Pririt |

Sit...
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SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

The same sample is injected again using
the Event table shown at right. The
valve stays in the Load position until
4.00 minutes. The Stop-Flow solenoid is
actuated at .9 minutes ( determined from
the chromatogram on the previous

page ) and de-activated at 4.00 mintes.
This results in H2, 02, N2, CH4 and

Carrler Gas INJECT

1 eme) | ool - o
Injectpr | (Sample Loop 172> T

(Retains CO,& | (Separates H,,

10PortGas ¢ b 0, N, CH, & €O)

Sampling Valve

A

Solenoid on at .9
minutes

Camer Gas LOAD

v
ﬂ'mu:/:;::'f; . , Col Ly e

< Sarle
T 10PortGas ©
Sampling Valve

Solenoid
off

CO migrating onto Column2 ( Mole-
Sievel3X ) where they separate and
elute into the TCD detector. Once CO
elutes ( about 4.00 minutes ), the valve
is rotated back to the Load position and
the Stop-Flow solenoid is de-energized.

The concept of immobilizing peaks by
stopping the flow is applicable to many
situations and many column combina-
tions, not just the two examples pre-
sented here.

MultiGas#3
Instructions
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TCD detector

Stop-Fl

Valve back to Load position at 4.00 minutes

ow solenoid on at .9 and off at 4.00 minutes.

Channel 1 events 3]
MG3ChT vt
Tirne Ewvent
n.ana ZERD
0100 G OM [WalveRotate]
n.4ann & 0N [StopFlow)
4.000 & OFF [StopFlow)
4,000 G OFF [ValveRotate)
Add... ‘ Change... I Remave | Describe... J
Click on this button after highlighting an event in the
Load... ‘ the Change screen.
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SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

Another example is Natural Gas. Set
the Event table up to inject and then im-
mediately rotate the valve back to Load
after .1 minutes in the Inject position.
This has the effect of performing the
analysis as if Column2 was not in the
system.

Carrier Gas
v
I =

Injectpr | (Sample Loop 1|

INJECT

COI 1 - >| Detector

(Retains CO, & | (Separates H,,
C,C, at 40°C) 0, N,. CH, & CO)

Carrier Gas

10 Port Gas
Sampling Valve

Solenoid on at .9
minutes

Camier Gas

ll w>{ Can

""NCW/( Sample Loop

LOAD

- Col 1 A Detector

Sor
"EP“ 10 Port Gas 4y

Sampling Valve

Solenoid
off

Column 1 is a 3' Haysep D and Column
2isa 6’ MS13X. The Haysep D does
not separate Oxygen and Nitrogen or
CO. Set the Stop-Flow solenoid time by
finding the gap between Methane and
CO2, in this case about .9 minutes.
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Zoom in
The gap between o inpoippes (3|
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SRI 8610C Gas Chromatograph
Multiple Gas #3 GC configuration

With the Event table modified, the Oxy-
gen, Nitrogen and Methane separate on
the MS13X. Then the Stop-Flow sole-
noid is de-energized and valve rotated

Propane, Water, Butanes, and Pen-
tanes ) which were immobilized on the

Carrier Gas

INJECT

v
B> G Gi
l W!?' = COI 1 > Detector
Injectpr | (Sample Loop 1|
(Retains CO,8 | (Separates H,,
10 Port Gas C,-C, at 40°C) O, N, CH, & €O}
Sampling Valve
Solenoid on at .9

minutes

Camer Gas LOAD

V .

I, => comecas > Col 1

infoctor e A Detector
v

4
A Sarpl
Tre 10 Port Gas ow

Sampling Valve

Solenoid
Off at 4.00

back to Load position ( both at 4.00 min-
utes ) and the remaining peaks ( Ethane,

Haysep D ( column 2) elute normally. L L. g
I
| Cherne 1 everes | I
HGICHT el
Tive Ewent
ol £LERD
0100 B OM [Wahef olabe|
SreL e The Stop-Flow solenoid is actuated at .9 minutes and
o | 4O B OFF fedveRiotak) de-energized at 4.00 minutes. The valve is rotated
back to Load also at 4.00 minutes
Add | Chunge Frefrarve | Demsimbem: |
Loed. | Save.. Cexr | Pt |
or C:In:ilc on this butbon :f..cf" I Tua.#j- :Il'u
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