POPULAR CONFIGURATION GCs
Multiple Gas Analyzer #1

System Overview

Your SRI Multiple Gas Analyzer #1 (MG#1) GC is pre-plumbed and ready toresolveH,, O,,, N.,,

Methane, CO, Ethane, CO,, Ethylene, NOx, Acetylene, Propane, Butanes, Pentanes, and C, through C,,.

Thebasicversonof theMG#1 hasaTCD detector. AnHID detector or an FID with theintegrated M ethanizer
may be added.
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Heated valve oven

. TCD detector
10-port gas sampling valve

and 1mL sample loop

6’ Molecular Sieve

6’ Silica Gel
Sample IN and OUT

..............

On-column injector Temperature programmable
column oven

TheMG#1 dlowsyou obtain completeandyses of thefixed and natural
gaseslisted abovewith asingleinjection. The MG#1 achievesthis
using a 10-port gas sampling valve with a1lmL sampleloopinthe
hested valve oven, and two columnsin thetemperature programmable
columnoven.




POPULAR CONFIGURATION GCs
Multiple Gas Analyzer #1

Theory of Operation
10-Port Gas Sampling Valve Plumbing Connections
Thevalve, sampleloop, and column combinationis plumbed in aspecific way to alow the MG#1 to
separate hydrogen, oxygen, nitrogen, methane, ethane, propanes, butanes, pentanes, carbon monoxide, and
carbondioxidewithasingleinjection.
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10-Port Gas Sampling Valve in the INJECT Position
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Theory of Operation
10-Port Gas Sampling Valve Plumbing Connections

The sampleisdeposited by the carrier gasstreamfirst into the SilicaGel column, with the column oven
holding at 40°C, wherethe ethane, propane, butanes, pentanes, and carbon dioxideareretained. Theremainder
of the sample containing H, (or helium, whichever isnot being used asacarrier), O,, N,,, methane, and CO,
continues on to the Molecular Sieve column. During achromatographic run with the sampling valveinthe
INJECT position, theH,, or helium, O,, N,,, and methane componentsarethefirst to e utethrough the columns

andinto thedetector. Thisisduetothe SilicaGel’slong retention of C,, CO, and higher hydrocarbons at
40°C. Thesampling valveisactuated back into the LOAD positionimmediately following the elution of the
CO pesk. Thisreversesthe sequenceof the columns prior to the detector, and sendsthe components preparing
to elute from the SilicaGel packed column (ethane, propane, etc.) to the detector without passing them
through the Molecular Sieve packed column. At the sametime, the SilicaGel packed columnistemperature
ramped to promotethe rapid el ution of the remaining components.

Carrier Gas _ LOAD
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h C,-C, Hydrocarbons)
Sampling Valve

Thebuilt-in datasystem automatesthe process: the column oven temperatureiscontrolled throughaPeskSimple
temperature program, and the sampling vaveiscontrolled through a PeakSimple event table.
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Temperature program: Eventtable:
Initial Hold Ramp Final Time  Event
40°C 400 20.00 220°C 0.000 ZERO
220°C 10.00 0.00 220°C 0.050 GON (valve in INJECT)

6.000 G OFF (valvein LOAD)
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General Operating Procedures

1. Setthecylinder head pressure 15-20ps higher thanthe AS FLOW RATES

head pressure. Thecarrier head pressure used to generate 2 N
thetest chromatogramsat thefactory isprinted ontheright [ GARRICR 1: | | BE| P4 | B | olek
sideof your GC. For this particular TCD-equipped MG#1, the head

pressure required for a 20mL/min flow is 29psi.

2. IMPORTANT: Damage or destruction of the TCD filamentswill occur if current isapplied in the absence
of flowing carrier gas. ALWAY Sverify that carrier gas can be detected exiting the TCD carrier gasoutlet
BEFORE turning the TCD current ON. Tagged for identification, the TCD outlet tubingislocated inthe
columnoven. Theend of thistubing will be protruding from the column ovenwall on the detector side, unless
thereisasoanFID or HID ingtalled. Inthiscase, the TCD outlet tubing will be connected to the FID or HID
detector bulkhead fitting in the column ovenwall. Placetheend of the TCD outlet tubing in someliquid and
observe. If thereareno bubblesexiting thetube, thereisaflow problem. DONOT turn ON the TCD current
if carrier gasflow isnot detectable. A filament protection
circuit shuts OFF the TCD current if the column head
pressuredropsbel ow 3pg, but it cannot prevent filament
damageunder dl circumstances. Any lack of carrier gas
flow should be corrected before proceeding. 1 necessary,
reconnect the TCD ouitlet tubing tothe FID or HID when
you arefinished testing the carrier flow.

[ ———— The TCD carrier outlet tubing is
tagged inside the column oven.

s 4 £ e . Unless connected to another detector,
. o THaE 4 the end of the TCD outlet tubing will be
| i g L : " s | ___—on the outside of the column oven wall.

3. If your MG#1 hasan FID/Methani zer, set the FID hydrogen
flow to 25mL/minute, and the FID combustion air to 250mL/
minute. If your MG#1 hasan HID, set the helium make-up
flow to 40mL/minute and the helium carrier to 10mL/minute.
Again, check the*GASFLOW RATES’ printed ontheright-
hand sdeof your GCfor itsflowsand theapproximaterequired
pressures. Gasflowsareadjusted using thetrimpotsonthetop [
edgeof your GC'sfront control pandl. Turneachtrimpot while
pressingitsLOCAL SETPOINT buttonuntil the LED display
showsthe same pressure (in psi) asthat printed under GAS
FLOW RATES.
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4. Setthevalveoventemperatureto 90°C. If present: set the FID/M ethanizer temperatureto 380°C; set the
HID temperatureto 200°C.
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General Operating Procedures continued
5. Turnthe TCD current ON to LOW. IgnitetheFID, if present, by holding up theignitor switch (lableled
“FLAMEIGNITE") for acoupleof secondsuntil you hear asmall POP. Theignitor switchislocated onyour
GC'sfront control pand under theheading “DETECTOR
PARAMETERS.” Veify that theFID flameislit by holding
the shiny side of achromed wrench directly infront of the
FID exhaust vent. Theflameislit when condensationis
visbleonthewrench surface.
If present, switch on the HID current and set it to 100
using thetrimpot and LOCAL SETPOINT button. You
should be ableto see apurple arc between thetwo HID
electrodes.
Please seethe DETECTORS sectioninyour SRI manual for moreinformation.

6. Ethaneisthefirst peak to elutefrom the SilicaGel column after theH,, O,, N, CH,,, and CO, which are
separated by theMolecular Sievecolumn. Theethaneand CO, will get stuck intheMolecular Sievecolumn
if the gas sampling valveisnot rotated back into the LOAD position (by turning Relay G OFF) prior tothe
ethanedution. Therefore, you must determinethe e utiontimeof ethane, so that you can set an event program
that will rotatethevaveat theright time during therun. Typeinan event program asfollows:

Time Event

0.00 Zeo

01 GON

03 GOFF
Thisevent programwill inject the sampleloop contentsinto the SilicaGel column, thenimmediately reversethe
columnssothesamplewill not enter theMolecular Sieve column. Sinceethaneisthefirst peak off the column,
itiseasy todetermineitselutiontime.

7. Set the column oven temperature program asfollows: Intid Hold Ramp FHnd
40°C 6.00 10.00 200°C

8. Zero the data system signal by clicking on the Auto
L Zeroicon ontheleft side of the chromatogram window.
8+ Auto Zeroicon | |nject asamplecontaining ethaneintothegassamplingvalve
= throughthesampleinlet onthefront of thevalveoven. Start
the run by pressing the computer keyboard spacebar, or
by pressing the START button on the front of your GC.
Notethedutiontimeof ethane.

9. Revisetheevent programsothatRelayG | Time  Event
turnsOFF just beforethe ethanepeak begins | 0.00  Zero _
torisefromthebasdine. Atypicd eventtable | 0.1 ~ G ON Injection by syringe of
for theMG#1 GC systemisshown at right. 6.0 GOFF gas sample into valve

10. Revisethe temperature program if necessary. The temperature
program used for the test chromatogram on the Expected Performance
pageworkswell with the above event program.

Intid  Hold Ramp Fnd
40°C 4.00 20.00 220°C
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.H.‘.F PeakSimple - COM1
File [Edit Yiew Acguisdion Help
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Expected Performance
TCD Noise Run

34 5 6 9|/518283 54 Columns: 6’ Silica Gel, 6’

1% FED GAS + | TCD NOISE HUR

[
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Carrier: Helium @ 20mL/min
TCD gain: LOW

TCD temperature: 150°C
Valve temperature: 90°C

Temperature program:
Initial Hold Ramp Final
P A VA P o NN 80°C 24.00 0.00 80°C

|| 2] 2|

TCD Noise averages less than 50uV from peak to peak
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Factory Test Analysis of 1% Fixed Gas Standard + Ethane

Sample: 1mL 100% ethane + 49mL 1% Fixed Gas Mix
Columns: 6’ Silica Gel, 6’ Molecular Sieve
Carrier: helium at 20mL/min

TCD gain: LOW

{h PeakSimple - DOM1

File Edit Yiew Acquisition Halp
TCD temperature: 150°C DSW@ S WE|[1 2 3 4 5 6 58288 84
Valve temperature: 90°C T8 FED G + [TED I T
4000 [ CAPEARIIDA1ET aal -crmlb!'!n.l.u_“ CON |
Temperature program: 5
Inital Hold Ramp Final k
40°C  4.00 20.00 220°C E
Events:
Time Event ] - fl
0.00 Zero A a | A
0.050 G ON (valve INJECT) L=l S | e T
6.000 G OFF (valve LOAD) el 8 | ¥ 5 §
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Results: 3 | : 3 } J]',
Component Retention Area % '.l H-L I.“'.I IF‘; |I | \
Hydrogen  1.383 0.2460 £ | U AVANY |\ e
Oxygen 2.016 10.5440 T -
Nitrogen 2.450 924.9975 .
Methane 4.550 7.4120 ﬁlﬁu—l ol
CcO 5.510 9.4820 '
Ethane 7.283 38.2725
co, 8.383 15.4100

TOTAL  1006.3640



