POPULAR CONFIGURATION GCs
Educational TCD

System Overview

Your educational TCD GC is configured on the compact 310 chassis. It is equipped witha TCD
Detector, atemperature programmable Column Oven, a3’ SilicaGel packed column, Electronic Pressure
Control (EPC) for carrier gas, On-column I njector, and abuilt-in, single channel PeakSimple Data System.
Themodel shown below isequipped with optional Fast Cool-down fans.
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The TCD Detector islocated insideitsown oven, mounted on theright rear of )
the Column Oven asshown above. Itstemperatureisfactory preset at 100°C, butit | Heliumgas
may be heated up to 130°C by adjusting thetrimpot with thesmall blade screwdriver cylinder
attached to thefront right corner of your GC. Thetrimpot lookslikeasmall brass
screw and islocated insdethelabel ed hole on thetop edge of thefront control panel.

TheTCD Detector requiresheliumto operate, which must be supplied by agascylinder and regulator.
Thehediumcylinder pressureisnormaly set at 30ps, whichis10-20ps higher than the column head pressure.
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General Operating Procedure

1. Check to make surethat the TCD filament current isswitched OFF. Pluginand turnonyour GC. Allow
the TCD detector ovento reach temperature (100°C) and stabilize. Withthe® Display Sdlect” switchinthe
UP position, pressonthe TCD Temperature Actua button on thefront control panel to read the TCD cell
temperature.

2. Thecarrier gashead pressureispreset at thefactory to 10mL/minfor the SilicaGel column. Look onthe
right side of the GC for the carrier pressure that correlatesto aflow of 10mL/min. Because different
columnsrequiredifferent flow rates, the carrier head pressure may be adjusted by the user with thetrimpot
abovethe” CARRIER 1" buttons. For thisGC, carrier cylinder pressureisnormally set at 30psi, whichis
10-20mL higher than the column head pressure. The column head pressureisthe pressure devel oped by
thecarrier gasasit flowsthrough theanaytical column.

3. Makesurethat the setpoint and actual pressuresarewithin 1psi.

4. Damageor destruction of the TCD filamentswill occur if currentisappliedintheabsenceof flowing carrier
gas. ALWAY Sverify that carrier gascan bedetected exiting the TCD carrier gasoutlet BEFORE energizing
the TCD filaments. Thecarrier gasoutlet tubeislocated on the outside of the Column Oven onthe same
sdeasthedetector. Placetheend of thetubeinliquid and observe (alittle spit on afinger can suffice). If
thereare no bubblesexiting thetube, thereisaflow problem. DONOT turnonthe TCD currentif carrier
gasflowisnot detectable. A filament protection circuit preventsfilament damageif carrier gaspressureis
not detected at the GC, but it cannot prevent filament damage under al circumstances. Any lack of carrier
gasflow should be corrected before proceeding.

5. Withthe TCD filaments switched OFF, zero the Data System signal. Switch thefilamentsto LOW. The
signal’ sdeflection should not be morethan 5-10mV from zero for abrand-new TCD detector. Any more
than a5-10mV deflection indicates partial or complete oxidation of the TCD filaments; more deflection
meansmoreoxidation. Therefore, itisagood habit to usethe Data System signal to check theworking
order of the TCD filaments.

6. InPeakSimple, set anisotherma Column Oventemperatureramp program asfollows:
Initid Temp.  Hold Ramp Fina Temp.

80.00 7.00 0.00 80.00
7. Click onthe Zero button to thel eft of the chromatogram window in PeakSimpleto

zeroout theDataSystemsignd. Hitthe RUN button onyour GC or hit the spacebar
on your computer keyboard to begin therun. You may a so open the Acquisition
pull-down menu and select Run, but thisgetsdifficult unlessyou have apartner,
sinceyour handsare occupied with the sample syringe.

button

% Auto Zero
S

8. Usingthe 1mL syringesupplied with your GC, inject sampleinto column through the On-Column Injector.
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Expected Performance

Every compound possesses some degree of thermal conductivity and therefore may be measured witha
TCD detector. TCD detectorsare most often used with helium asacarrier gas because of helium’shigh
therma conductivity, but other gasessuch asnitrogen, argon, or hydrogen may also beused asacarrier gas. A
TCD detectsal moleculesin concentrationsfrom 100% down to around 100ppm, andisespecially useful for
measuring inorganic gaseslike O,, N, CO & CO.,,
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Expected Performance

TCD Room Air Analysis
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Results:

Component Retention Area
O,N, 0.716 1021.3830
CO 2.766 1.5060

2
Total  1022.8890

The CO, content of the room air analyzed is approximately 350ppm.
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Suggested Class Experiment: “Waiting to Exhale”
CO, isanatural by-product of human respiration. Our lungs get oxygen when weinhaleand release
CO, whenweexhae. Whenwehold our bregth, the concentration of CO, increases. Inthisexperimental gas
chromatography anaysisof human breath, the studentswill supply thesamples. They will exhaleintoandtrap
their breathin the syringe, then it will beinjected into the Educational TCD system and analyzed for CO,
concentration. Haveacontest for the highest CO,, concentration: the student with themost CO, in hisor her
breathwill win. Whomever passesout isdisqualified!

1. Follow steps 1-4 of the General Operating Procedure.

2. InPeakSimple, set anisothermal Column Oventemperatureramp program asfollows:
Initid Temp.  Hold Ramp Fina Temp.
80.00 4.00 0.00 80.00

3. Locatethe 3mL (3cc) syringe supplied with your GC, removeitsneedle, and give both partsto astudent.
Instruct the student to exhaleinto thetip of the syringewhile pulling back onthe plunger. Students need not
touchthe syringewiththeir mouthsfor it towork. Fill thesyringecompletely, then replacetheneedle. Depress
the plunger until thesyringe contains0.5mL of bregath.
NOTE: For sanitation concerns, it may be prudent to have one new, sterile syringefor each participating
student. Sterile3mL syringes complete with needlesmay be acquired for about $0.18 each from:
VWR (800-932-5000):
BD-309587  Syringe-Needle, 3mL Sub-Q 26¢ 5/8 Luer-lok™

4. Click the Auto Zero button in PeakSimple, then pressthe RUN button on your GC or the spacebar on
your PC keyboard to begin therun.

5. Inject sampleinto the On-Columninjector.

6. Saveand print theresulting PeakSimple chromatogramwith thestudent’ snamefor the sampleidentification.
Typical resultsare about 12-14 areacounts per 1% of CO.,,.

7. Repeat steps 2-5 for each student. Compare chromatogramsto find thewinner.
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