POPULAR CONFIGURATION GCs
BTEX & Environmental

System Overview

Your SRI Environmental GCisequipped with everything you need to generate certification quaity datafor
EPA Methods 8010, 8015, 8021, and others. Itisconfigured onthe 8610C chassis, and includesabuilt-in
Method 5030 or 5030/5035 compliant Purge & Trap for concentration of liquid and/or soil samples. Also
included isan on-columninjector for direct liquidinjections. To detect commonly targeted pollutants, the
Environmental GC usesasensitive, non-destructive PI D detector in serieswith acombination FID/DELCD
detector. The PID detector respondsto compoundswhoseionization potential isbelow 10.6eV, including
aromaticsand chlorinated moleculeswith double carbon bonds. TheFID detector respondsto the hydrocarbons
inthesample. The DEL CD sdlectively detectsthe chlorinated and brominated compoundsin the FID exhaust.
Sincethe sampleispre-combusted inthe FID flame, the DEL CD is protected from contamination dueto
hydrocarbon overload. ThePID isblindto certain

compoundswhich can causeinterference, such as
methanol, andisrecommended by the EPA. Pesks
onthe FID chromatogram that are obscured by
the methanol peak are visible on the PID
chromatogram. Benzene and carbon
tetrachloride are common target analytes

which co-dute. TheF D respondsto both.
ThePID respondsonly to benzene, while

the DEL CD responds only to carbon
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Theory of Operation
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Theversatile BTEX/Environmental GC systemscan analyze gas, water, and soil samples. Four typesof
injection techniques can be used: purgeand trap, direct liquid injection, TO- 14 type gas sampl e concentration,
and manual headspaceinjection. The Purge & Trap concentrator may be used for gas, liquid, and solid
samples. For liquid samplesup to 5uL and gas samplesup to 1mL, direct injections can be madethrough the
on-columnliquidinjection port. Larger gassamplescan beinjected through the syringe port on the 5030/5035
Purge & Trap concentrator or the septum port on the 5030 model.

Purge & Trap Injection

Designed for compliancewith ERPA Methods 5030 and/or 5035, the Purge & Trap system extractsvolatile
organic compoundsfrom the samplesolutioninthetest tubeor VOA via. Usingadual trap design plumbed
with a 10 port gassampling valve, the Purge & Trap system enabl esthe use of two separate adsorbentswith
different desorption temperaturesfor awiderange of target analytes. Eachtrap isheated independently.
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WhenthevaveisintheLOAD position, the sample-laden purge gasfrom thetest tubeor VOA vid isdirected
through thetwo traps, then out to vent, loading the trapswith sampl e at the adsorption temperature. Thetraps
are heated to their respective desorption temperatures shortly after purging isstopped. When thetrapsreach
desorptiontemperature, thevaveisactuated totheINJECT posgition. Inthisposition, thecarrier gasbackflushes
through the trapsin the direction opposite to the sampl e-laden purge gasflow with which thetrapswere
loaded. Thecarrier gasflow sweeps desorbed analytesinto the column, whileflow fromthe purgevessdl is
stopped by the PeakSimple datasystem.
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Theory of Operation continued

Direct Injection

DirectinjectionwiththeBTEX or Environmenta GC systemsissmpleand straightforward. Thismethod
usesthe on-columninjector to inject the sampledirectly into the column, bypassing the entire purge and trap
injection system. Samplesizefor thistechniqueis1mL or lessfor gas, and 5pL or lessfor liquid. No event
tableisnecessary, just atemperature program for the column oven.

Gas Sample Concentration

Inthis TO-14 typetechnique, alarge volume of gasis pushed by syringe or pulled by vacuum pump
through the dual traps. Thetrapped ana ytes arethen desorbed and swept into the column. 1f the GC hasthe
optional vacuum pump interface, the pump isplugged into it and may be controlled by the PeakSimpledata
systemusing an event table.

Room Temperature Manual Headspace Injection

When making headspaceinjectionswiththe BTEX or Environmental GC systems, thesampleisequilibrated
offlineat room temperature. Itistheninjected by syringeinto the on-columninjector. Thistechniqueis

basically thedirect injection of small gassamples.

VOA vial and 1mL syringe with 27gauge
needle for manual headspace injections
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General Operating Procedures
EPA Style Purge & Trap Injection

Thistechniqueislimited to volatile organic compoundsthat purge efficiently from water at ambient
temperature and VOC' sthat are purgeablefrom soil at 40°C. Sample preparation depends on the sample
type, concentration, amount, etc. Thethird edition of SW-846 fromthe EPA isaccessibleonthelnternet. Go
to http://iwww.epa.gov/epaoswer/hazwaste/test/main.htm and click on the 5000 Series link to download
Methods 5030 and 5035. Also, please seethe“Sample Preparation” pageinthe SRI Purge& Trap manual
section (availableonlineat www.srige.com).

1. The purge gasflow is controlled with an Electronic Pressure Controller (EPC). Set the purge flow
(measurableat thetrap vent at therear of the purgeand trap system); 40mL/minisatypica purgeflow. The
pressurerequired for 40mL/min through asingle Tenax trapis printed on theright panel of the GC. NEVER
usehydrogen asapurgegas. SRI recommends helium purgegas.

2. TRAP1lisinthelower position inthe Purge & Trap, and TRAP 2 isin the upper position. Thetrap
temperaturesarefactory set at 200°C for desorption. For adsorption temperatures, trap 1isset at 30°C and
trap 2isset at 35°C. Trap heatingwill be controlled by thetimed Event Tableduring therun. NOTE: theactual
temperaturestypically run 5°C over the setpoint. SeetheinstructionsinthePurge& Trap section of themanual
for adjusting the trap adsorption temperature settings.

3. Load or create an Event Tablethat is appropriate to the sample to be analyzed, or that isdesigned for
compliancewith aparticular EPA Method (such asEpap&tilc.evt for asingletrap or Epap&t2c.evt for dual
trapsincluded inversion 2.66 or higher of the PeakSimple software).

4. Load or create an appropriate Temperature Program for the column oven. Epap&t.tem isatypica Purge
& Trap temperature program file provided with the PeakSimple softwarefor your convenience. Asabasic
rulefor good separation using the purge and trap i njection technique, the column oven should be kept at 40°C
for 10-12 minutes: 6 minuteswhilethe sampleispurging, plus4-6 more minuteswhilethetrapsheat and the
gassamplingvalve (intheINJECT position) transfersthe sampleto the column.

Epap &t1c.evt Dual Trap Event Table {E pap&i2c.a)
EVENT TIME| EVENT | EVENT FUNCTION EVENT TIME] EVENT EVENT FUNE TN
0.000 ZEROD Zero signal
0.100 E =0 Purge "ON"
0,100 E "ON" Furge " 0N
5100 E "OFF" Purge"OF F* 5.100 E "OFF" Fuige"OFF"
G000 C "0ON" Trap 2 (heat) "ON" 000 G “On" Trap 2 (C arbosieve) haat * ON*
&.100 F = ON" Toap 1 (heat) "ON" Epap&tic.evt is 8.000 G ON" Valke in"NJECT'
_ K N . 8.100 F "ON" Trap 1 (TenawGR) haat " 08"
§.000 6 =ON" Vale in"INJECT" designed for one trap,
13 E nope —— while Epap&t2c.evt e siheniom
iS for two traps. 10000 G "ON Vale in"BJECT
13.000 G "OFF" Valve in"LOAD" p— g NP Pp——
13.100 B oN" | Trap set"ON" (+80°C) 12,000 8" OFF Wahve in "LOAD"
14000 FOFF" Trap 1 "OFF* 13,100 & "o Trap set"ON" (+H50°C)
14000 F *OFF* Trap 1 "OF F"
15.050 E "OFF" Purge "OF F*
15000 E"OFF" Puige "OFF"
15.100 C "OFF" Tiap 2 "OFF" =100 Jp— Tiap 2 "OF F"
15.200 B "OFF" Trap set"OFF" (+0) 15,200 BeOFF” Trap set "OFF"
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General Operating Procedures continued
Direct Injection

Thistechniqueisuseful for volatile and semi-volatile compounds, but istypically used for diesel and other
compoundsthat don’t purgewel | from agueousor soil samples.

1. Perform Detector Steps 1-4, then proceed with step two below.

2. Load or create a Temperature
Program for thecolumn oven. You can I?ID detector bypass for column oven temperatures above 150°C
create an isothermal or ramped
temperature program; decidingwhich
to use depends on the sample being
anayzed, andthegoa sof theanayss.
There are several preset .tem files
included with version 2.66 and higher
of the PeakSimple software. If the
andydsrequiresthecolumnto behotter
than 150°C, it isbest to disconnect the
column from the PID detector. The
PID represents a cold spot in which
higher boiling analyteswill become
trapped, never making it to the much
hotter (300°C) FID for detection.
Also, when the columnisheated over
150°C, stationary phase bleed will
adheretothe PID lampwindow. Thehigher boiling anaytes and the column bleed will create acoating onthe
PID lamp window that will interferewith theanalysis. The PID lamp window may be cleaned inthe event of
contaminant condensation, but theresulting changeinthe PID responseusually requiresdetector recalibration.
TobypassthePID, turnitslamp current OFF, then disconnect the column from the detector by loosening the
swagel ok-type nut from the bulkhead fitting in the column ovenwall. Removethetubing that connectsthe PID
exitto the FID/DEL CD by loosening that nut. Placethe end of the columninto the FID/DEL CD bulkhead
fittinginstead and tightenitin place.

3. Whilethedetectorsare heating and stabilizing, prepare adiesel sample by shaking aknownweight of the
samplewith ameasured volume of methylenechloridefor 1-3minutes. Allow any particulatesto settlebefore
drawing thesampleintothesyringe.

The column is inserted directly into the FID, bypassing the PID.

4. Useaclean, standard glass 10uL GC syringewith a26 gauge needle. Fill the syringewith sample, and
work out any air bubbles. Depressthe plunger until 1uL of sampleremainsinthesyringe.

5. Zerothedatasystem signal by clicking onthe Auto Zero button ontheleft side
of the chromatogram window. Or, makethefirst event ZERO (attime 0.00) in | &,
your event table. 81— Auto Zero button

6. Begintheanalysisby pressing the RUN button on the GC or the computer | |&
keyboard spacebar.

7. Quickly and smoothly insert the syringe needleinto the on-column injection port, and immediatel y depress
the plunger.
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General Operating Procedures continued

Gas Sample Concentration

ThisTO-14 typetechniqueinjectsagasor air sample using either alarge syringe (60mL) or aTedlar bag
(1L). A vacuum pump may be used to pull the sample through the sorbent traps. The amount of samplethat
maly beloaded onto thetrap(s) islimited only by the capacity of thetrap’sadsorbent packings. Themoregas
that isloaded onto thetraps, thelower the detection limit will be.

Thevolumeand flow of sampleand carrier gasthat can befed through thetrapswithout adversdly affecting
the resulting chromatogram is known as the breakthrough volume. Different adsorbents have different
breakthrough volumes. A breakthrough volume vaueisdetermined by the sample and target ana ytes, the
adsorbent packing (poresize, natural affinitiesfor certain compounds, etc.), the diameter of thetrap, and the
temperature at which thetrapsareloaded. Therefore, agiventrapwill havedifferent breakthrough volumesin
different andytica conditions.

The SRI Purge & Trap concentrator is shipped with ablank trap and aTenax™-GR trap installed, and a
Carbosieve™ S-111 packed trap for optional user ingtdlation. The Tenax-GR trap hasalow affinity for weter,
making it agood adsorbent for the purge and trap technique. The Carbosievehasahigh affinity for water, and
isgeneradly highly retentive; SRI recommendsusing it only whenvinyl chlorideisamong thetarget analytes.
Theblank trap isprovided for the user to pack with the adsorbent of choice.

Usingasyringe:

1. Perform Detector Steps 1-4. Whilethe detectorsare heating and stabilizing, load or create an event table.
Thevave(Relay G) must beinthe LOAD (G OFF) position whileanaytes are being adsorbed onto thetraps.
Thevalveisrotated to the INJECT (G ON) position during desorption. SeethevalvediagramsontheEPA
Style Purge & Trap Injection Theory of Operation page. RelaysC (trap 2) and F (trap 1) activatethetraps
heat. Therelaysmay also beactivated by the operator during an anaysis: open the Relay/pump window and
click ontheletter corresponding with therelay you want to turn ON or OFF.

2. Inject the sampleinto the 5030 septum nut or the 5030/5035 syringe port.  Alternatively, the 5030 purge
head may beremoved by unscrewing nut b, allowing the sampleto beinjected directly into the bulkhead fitting
onthefront of thevalve oven duct (seethe photo, below right). Depending onthe syringeyou' reusing, you
may haveto make an adaptor for injectioninto the purge head.

3. Load or cresteatemperature program for the column oven. Oncethedetectorsareactivated
and tabilized, begintheandysis.

Using avacuum pump:
1. Connect the vacuum pump to thetrap vent on the backside of the valve oven.

2. If your GC hasthe optional vacuum pump interfaceingtaled, plug the vacuum pumpinto that
power socket on theleft panel of the GC chassis. Enter eventsintheeventtabletoturnthe  p8-—2=
vacuum pump power ON and OFF asdesired during theanaysis. If your GC doesn'thavethe & o
vacuum pump interface, plug the vacuum pump into awall outlet instead, and control it' SON/ | J{ '|

OFF switch manudly duringtheandysis.

3. Oncethedetectorsare activated and stabilized, connect the Tedlar bag to the purge head septum nut (a),
or removethe purge head and secure the Tedlar bag to the bulkhead fitting in thefront valve oven duct. [To
removethe purge head: loosen the nut (b) that securesthe purge head to the bulkhead fittinginthevalve oven
ductwall. Loosenthenut (c) that securesthe purge head to the purgegastubing. Leavethe secondfitting (c)
onthe purge gastubing and didethe purge head off of thetubing. Seethe photo, aboveright.] Load or create
atemperature program. Begintheanayss.
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General Operating Procedures continued
Room Temperature Manual Headspace Injection

1. Inthistechnique, thesampleisequilibrated offline. Transfer ssmpleintoacleanVVOA vid until thevid ishalf
full. Letit set at room temperaturefor 30 minutesto an hour to equilibrate.

2. Load or create atemperature program for the column oven.
3. Perform Detector Steps 1-4, then proceed with thefollowing steps.

4. Fill aplastic medicd syringewiththevia headspace. Inject thesampleinto the GCinjection port, bypassing
the Purge & Trap concentrator.

5. Begintheanaysisby pressing the RUN button on the GC or the computer keyboard spacebar.
Note: both the samplevial and the syringe may be heated for theinjection of warm headspace samples.

FIHFrT._E:EH-ﬂﬂﬂ:'E
BB D D o B RS S e e ]

Disposable, sterile 1mL syringes are available in packages
of 100 from Aldrich under catalog number Z23072-3. 27 gauge

40mL VOA vials are available from Eagle precision glide needles in packages of 100 are available under
Picher under part number 140-40C/EP/ES. catalog number 219237-6.
1-800-331-7425 1-800-558-9260

Detector Steps

1. Withtheblack plastic lamp hood in place onthe PID lamp, turn ON the PID lamp current with theflip
switch onthe GC’sfront control panel. Set the PID current to 70 (= 0.70ma) by adjusting the appropriate
trimpot setpoint on thetop edge of the GC’sfront control panel. (Each detector zoneislabeled onthefront
control panel under DETECTOR PARAMETERS, with the corresponding trimpot setpoint directly aboveit.)
Thelamp should emit aviol et-colored light visible down the center of thetube. Set the PID temperatureto
150°C. SetthePID gainto LOW.

2. Turnontheair compressor using theswitch onthe GC'sfront control panel. NOTE: sincemost ambient air
will not causeinterferencewith the DELCD, the built-in air compressor isappropriate for most analytica
stuations. However, if you aredoing analysesin alab environment with low level sof hal ogenated compounds
intheambient air, they can causethe DEL CD tolose sensitivity, and fluctuationsin thelevel of organicsin
ambient air may causeadditional baselinenoise. Toavoidthis, useclean, dry tank air.

3. SettheFID hydrogen flow to 25mL/min, and the FID air flow to 250mL/min. Thepressurerequired for
eachflow isprinted ontheright hand side of the GC chassis. Ignitethe FID by holding up theignitor switchfor
acoupleof secondsuntil you hear asmall POP. Ensurethat theflameislit by holding the shiny surface of a
chromedwrenchtothetip of thecollector € ectrode; when theflameislit, you should be ableto see condensation
onthewrench. SettheFID gainto HIGH. If the peaksare morethan 20 secondswide at the base, usethe
HIGH FILTERED gainsetting. 1f youwishtokeeptheignitor ON to prevent flameout, set theignitor voltage
to-750 by adjusting thetrimpot onthe FLAME IGNITE zone.

4. If aDELCD detector isinstalled, set the DELCD reactor temperature setpoint to 260 (=1000°C) by
adjusting theappropriatetrimpot. The DEL CD will heat to around 254 and stabilize; the protruding end of the
ceramictubewill glow bright red intheheat. Setthe DELCD gainto LOW.

5. When the system hasreached temperature and each detector isdisplaying astablesigna, begintheandysis
by pressing the RUN button on thefront of the GC or the spacebar on the computer keyboard.
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Expected Performance - Purge & Trap Concentrator

These chromatogramswere produced from a 10ppb BTEX Plusstandard analyzed in an Environmental
GC equipped with aMethod 5030 Purge & Trap injection system. The simultaneousdisplay of all three
detector channelsillustratestheir relative selectivity. The chromatogram on the next page showsthecarry-over
fromthe Purge & Trap concentrator on the subsequent anaysis.
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FID Results: PID Results: DELCD Results:
Component Retention Area Component Retention Area Component Retention Area
Solvent 10.616 921.0990 Benzene 15.016 311.1630 TCE 15.883 192.1020
Benzene 15.033 1019.9260 TCE 15.866 258.4360 PCE 18.683 209.2260
TCE 15.883 441.8700 Toluene 17.666 353.2160 Bromoform 21.150 126.2820
Toluene 17.683 1195.3320 PCE 18.683 233.4780 Total 527.6100
PCE 18.700 383.3770 Ethyl Benzene 20.000 343.9640
Ethyl Benzene 20.016 1247.3420 Ortho Xylene 20.783 350.7040 Events (5030.evt):
Ortho Xylene 20.800 1258.9260 Bromoform 21.133 32.3470 Time Events
Bromoform 21.166 78.9360 Total  1883.3080 0.000 ZERO
Total 6546.8080 0.100 E ON (PURGE GAS)
5.100 EOFF
6.000 CON (TRAP 2 HEAT)
6.050 FON (TRAP 1HEAT)
8.000 G ON (VALVE INJECT)
12.000 EON
Sample: 1uL 100ppm BTEX Plus standard Temperature Program: 12.900 B ON (BAKE)
dissolved in 10mL of water to yield 10ppb (Epapé&t.tem) 13.000 G OFF (VALVE LOAD)
of each analyte Initial Hold Ramp Final 14.900 FOFF
Method: 5030 P&T injection 40°C 10.00 10.00 180°C 15.100 COFF
Column: 60m MXT-VOL 15.300 EOFF
Carrier: Helium @ 10mL/min 15.500 BOFF
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Expected Performance - Purge & Trap Concentrator

This chromatogram was produced from analyzing awater blank immediately after the analysis of the
BTEX Plus standard to show the Purge & Trap carry-over. Theblank wasrun under the same conditions
(event table, temperature program, detector settings) asthesample. Acceptable carry-over isacontamination
level of 1% or 0.5ppb—whichever islower—of an analyte (especially high boiling components), andisa
normal condition of operation. This 1% of contamination from preceding anayses should not be significant
enough to affect quantitation unlessavery high concentration sampleisfollowed by avery low concentration
sample. Itisstandard laboratory practiceto runablank after ahigh concentration sample. Tolueneisused as
arepresentative of the carryover inthe Purge & Trap system; if the carryover level of Tolueneisbelow 1% or
0.5ppb onthe PID chromatogram, then it will not affect subsequent analyses. (Note: thechromatogramsare

meagnifiedfor carryover vighility).
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FID Results: PID Results: DELCD Results:
Component Retention  Area Component Retention Area Component Retention Area
TCE 15.766 58.9100 TCE 15.750 58.1920 TCE 15.750 46.0340
Toluene 17.566 17.4000 Toluene 17.533 4.3400
Ethyl Benzene  20.033 51.9080 Ortho Xylene 20.850 20.8720
Ortho Xylene 20.833 91.5290 Total 609.1300
Total 219.7470
Determinethecarryover level by comparing A4 __x
the areas of the two PID Toluene peaks 353 10ppb (x represents the ppb
resulting from the sampleand blank runs: 353x = 40ppb concentration of thecarryover)
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Expected Performance - Direct Injection

Thischromatogram isfrom an analysis of adiesel sample. The PID detector was bypassed, and the
columnwas connected directly to the FID detector inlet. Theresultsareidentifiableasdiese becauseit shows
therange of hydrocarbonsthat composethisfuel. A few retention windowsare placed inthe chromatogram

to show the approximaterangesof C,, C ., C,.,and C,..
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Sample: diesel fuel #2 FID gain: HIGH Temperature program:
Method: direct injection FID temp: 325°C Initial Hold Ramp Final
Column: 60m MXT-VOL FID ignitor: -400 50°C  3.000 10.000 320°C

Carrier: helium @ 10mL/min 320°C 30.00 0.000 320°C
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Expected Performance - Manual Headspace Injection

To obtain the chromatograms bel ow, 50ppb Japanese standard was placed into aV OA via with water,
and alowed to equilibrate at room temperaturefor 45 minutes. TheFID (top) chromatogram showsall the
componentsand thesolvent. ThePID (middle) doesnot detectthel 1 1-TCA, whilethe DELCD (bottom)
doesnot respond to the sol vent.
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Sample: 1mL headspace from 50ppb Japanese standard in water Temperature program:
Method: manual headspace injection Initial Hold Ramp Final
Column: 60m MXT-VOL 40°C 2.000 15.000 220°C
Carrier: helium @ 10mL/min 220°C 10.00 0.000 220°C
FID Results: PID Results: DELCD Results:
Component Retention Area Component Retention Area Component Retention Area
Solvent 2.416 290.1100  Solvent 2.183 22,7450 1 1-DCE 3.933 63.1790
1 1-DCE 3.933 39.6100 1 1-DCE 3.916 39.4070 T-1 2-DCE  4.816 38.0780
T-1 2-DCE  4.833 343780 T-1 2-DCE  4.800 45.0050 C-1 2-DCE 5.950 18.0560
C-1 2-DCE  5.966 18.6020 C-1 2-DCE  5.950 157380 1.1 1-TCA 6.666 53.2210
11 1-TCA 6.683 29.6320 TCE 7.816 33.7270 TCE 7.833 39.6900
TCE 7.850 234490 PCE 10.066 16.2780 PCE 10.083 20.8340
PCE 10.083 10.7560 Total 172.9000 Total 233.0580

Total 446.5370



