INJECTORS
Purge & Trap

Overview

Built-into the 8610C gas chromatograph, the SRI Purge & Trap isdesigned for compliancewith EPA
Methods 5030 and/or 5035 for the extraction of volatile organic compoundsfrom water or soil samples. The
purge and trap techniqueisapplicableto arange of moleculesfrom C,to C .. ThePurge& Trap hardware
consistsof a10 port valvein aheated, ducted valve oven, two traps, acooling fan, and the purge head(s). The
uniquedua trap design enablesthe s multaneoustrapping of compoundswith different boiling points. Each
trap hasitsown heater, and the ends of thetraps are enclosed in the valve oven ductsto prevent cold spots.
The cooling fan maintainsthe adsorption temperature and rapidly lowerstrap heat after desorption. Thetrap
inthelower position (TRAP1) isusualy packed with Tenax™-GR at thefactory, whilethe upper trap (TRAP
2) isleft empty for the user to pack with the desired adsorbent. A Carbosieve™ packed trap isal so shipped
withthe GC for optional installation inthe TRAP 2 position. The Carbosievetrap isused only when the
anaysisincludeslight gaseous VOC's, the most common being vinyl chloride. The Method 5030 Purge &
Trapisthestandard mode with afixed purge head that usesdisposable 16mm test tubesfor ambient temperature
purging. Thereisabuilt-in septum port on this purge head through which gas standards may be spiked. The
Method 5030/5035 Purge & Trap featuresinterchangeable purge heads. The
5035 purge head isathermostatted heater body (from ambient to 50°C) which
accepts standard 40mL VOA vials. Insidethe heater body are two needles
which puncturethe septum: thelonger onebubbleshelium purgegasthroughthe
sampl e, whilethe shorter needl e exhausts sampl e-laden gasto the adsorbent
traps. Incompliancewith EPA Method 5035, the purge head ismechanically
agitated whilethesampleisbeing purged. Thereisasyringeport ontheMethod
Jrmr o 5030/5035 Purge & Trap that allowswater and internal standard to beadded to
o T the samplein thevia without puncturing the septum again. Operation of the
S—— Purge & Trap isautomated by the PeakSimpledatasystem.
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Theory of Operation
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The SRI Purge & Trap usesa 10 port
gas sampling valve and dual adsorbent
traps. Each trap has independent
adsorption and desorption setpoints to
optimizetheanalytetrapping and releasing
from each adsorbent.

When the valve is in the LOAD
position, the sample-laden purgegasfrom
thetest tubeor VOA vid isdirected through
thetwo traps, then out to vent, loading the
traps with sample at the adsorption
temperature (30-40°C). Inthisposition,
thecarrier gasmerely entersand exitsthe
vave

After aperiod of timesufficient for the
traps to reach desorption temperature
(200°C), the valve is actuated to the
INJECT position. IntheINJECT position,
the carrier gasflowsthrough thetrapsin
thedirection oppositeto the sample-laden
purge gasflow withwhich thetrapswere
loaded. The carrier gas backflushes
desorbed anaytesinto the column, while
the purgegasflowsout to vent.

ThevdveremanstheINJECT postion
for the optional bake cycle, duringwhich
the respective desorption temperatures of
both traps are raised an additional 50°C,
and the purge gas polishing filter is
reconditioned. A relatively high flow of
purge gassweepsthrough the hot polishing
filter, which heatswhenever TRAP 1 hests.
Thispurge gasflow sweeps contaminants
fromthe polishing filter and out to vent.

Thevaveisthen acutated back intothe
LOAD position, TRAP 1 andthepolishing
filter heat are turned OFF, followed by
TRAP2, thenthepurge gas (seethe Event
TableontheGeneral Operating Procedures
page.)

Trap heating, valverotation, and purge
gas control are automated through the
PeakSimpledatasystem.
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Sample Preparation

Sampl e preparation depends on the sampletype, concentration, amount, etc. Thethird edition of SW-
846 fromthe EPA isaccessibleonthelnternet. Gotohttp://iwww.epa.gov/epaoswer/hazwaste/test/main.htm
and click onthe 5000 Series link to download M ethods 5030 and 5035.

Method 5030

Method 5030 style purgeand trapisfor theanalysisof VOCsin agueoussamples. Thispurgeandtrap
techniqueislimited to anaytesthat purge efficiently fromwater. 10mL of the sampleisplacedinacleantest
tube. Thetest tube headspacewill containambient air, soif your laboratory or work areaisnot free of solvent
fumes, they will show upinyour chromatogram.

For aqueous samples:
1. Insert a10mL aliquot of the agueous sampleinto acleantest tube.

2. Plug thetest tube opening with your thumb and shakeit until the contents

areevenly dispersed. Test tube
3. Quickly didethetest tube over the purge gastubing and into the purge VOA vial
head, and tighten it in placewith theknurled retaining nut. !

4. Immediately begintheanalysisby pressing the RUN button on thefront
of the GC or by pressing the spacebar on your computer keyboard.

For medium concentration soil samples, do aquick methanol extraction:
1. Place 10g of sampleinto acleanglasscontainer. Add 20mL of methanol
and shakeit for 1-3 minutes.

2. Allow thesoil to settle, then pull 200uL of theliquid solutioninto aglass
syringeandinject it into thetest tube containing 10mL of organic freereagent

water. —_—
3. Plug thet_est tube opening with your thumb and shakeit until the contents Always use clean
areevenly dispersed. sample containers
4. Begintheanalysis. You may need to dilute the sample more or less,

depending on the concentration.

Method 5035

Method 5035 style purgeand trap isfor theanaysisof VOCsthat are purgeablefrom soil at 40°C. This
method does not allow the VOC's to escape the VOA vial until it is punctured by the 5035 purge head
needles. Approximately 5g of soil, weighedinthefield at thetime of collection, issealedin apre-weighed,
septum-sealed, screw-top VOA via containing apreservative solution. Thereisno need toinsert amagnetic
gtirring bar sincethe SRI purgeand trap mechanically agitatestheVOA via duringtheanalysis. Organic-free
reagent water, surrogates, and internal standards (if applicable) are added through the syringe port immediately
beforebeginningtheandyss.

1. Insert the VOA via containing 59 of soil and 5mL of reagent water into the Method 5035 purge head.

2. Usngthesyringeport, inject 5SmL of organicfreereagent water, interna standards, and surrogate compounds
intotheVVOA vid.

3. Begintheanalysisby pressingthe RUN button or the computer keyboard spacebar.
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General Operating Procedures
Thefollowing are generdized operating guidelinesfor the SRI Purge & Trap system.

1. Thepurgegasflow iscontrolled with an Electronic Pressure - ,
Controller (EPC). Setthepurgeflow (measurableat thetrap vent : Typical 50"_{' >0% Event Table _
at therear of the purge and trap system). 40mL/minisatypical | ==lTTME] EVENT | EVENT FumcTon
purgeflow. The pressurerequired for 40mL/minthroughasingle 0 oo “ERO Ze1o signal
Tenax trapisprinted ontheright pand of the GC. If youingtal the 0.100 E"on" Purgs "ON"
optiona Carbosievetrap or another adsorbent trapinthe TRAP 2 0200 (D™ON") Shakes "ON"
position, you will need to rai sethe pressure to maintain the flow. 5000 | (D"OFF") Shaker "OFF"
NEVER usehydrogen asapurgegas. SRI recommendshelium 5.100 E"OFF" Puge "OF F"
purgedas. 000 Dl Trap 2{heafs "ON"
8050 F 0N Trap 1(heath "ON"
2. TRAP1isinthelower postioninthe Purge& Trap, and TRAP p— & ON" vale in"BUECT"
2isintheupper position. Thetrap temperaturesarefactory set at ppp— p— ———
200°C for desorption and may be adjusted using the trimpot ppp— — —

. 24 o rap set"ONC (+30°C)
setpoints on the top edge of the GC's front control panel. For prp— e o
adsorption temperatures, trap 1isset at 30°C and trap 2 isset at - - -

H H . 14800 F "QFF" Trap 1 "OFF"
35°C. Trap heating will be controlled by thetimed Event Table — — —
during therun. Note: theactual trap temperaturestypically run — — . —
5°C over thesetpoint. Seetheinformation andingtructionsonthe LS B Puge OFF
following 2 pagesfor adjusting the trap adsorption temperature 15500 | BOFFT ) Tapset’OFF (0)

Setings.

3. Setthevaveoventemperatureto 100°C or higher to avoid water condensation. If you' re using Method
5035, set the purge head heater body temperatureto 40°C. Itisfactory set to 40°C but isuser adjustable.

4. Load or create an event table that is appropriate to the sample to be analyzed, or that is designed for
compliancewith aparticular EPA Method. Thevalveoveninyour Purge& Trap systemislabeledwitha
typical Purge& Trap event tablefor asingle Tenax trap. Theevent table shown aboveisan examplefor both
methods; the only differenceisthat Method 5030 does not use Relay D (the samplevial shaker).

5. Load or create an appropriate temperature program for the column oven. Epap&t.tem isatypica Purge&
Trap temperature program file provided with the PeakSimple software. Asabasic rulefor good separation,
the column oven should be kept at 40°C for 10-12 minutes: 6 minuteswhilethe sampleispurging plus4-6
more minutes after thevalve actuatesto the INJECT position.

6. Activate and energizethe detectorsasnecessary. For instance, if you had an Environmental GC system,
youwouldturnonthe PID lamp current, light the FI D flame, and set the DEL CD reactor temperature. Choose
the detector gain settingsaccording to theanalysis. Consult themanual sectionsfor your particular detector(s)
operating procedures.

7. Whenthesystemisat temperature and displaying astable signal, insert the sampletest tubeor VOA vidl
into the purge head and begintheanalysis.
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General Operating Procedures Continued
Using Two Traps

The SRI dud trap design givesthe Purge & Trap user many optionsto effectively trap and rel ease analytes
from aparticular adsorbent. Duetoitslow affinity for water, Tenax™-GR isespecialy useful for the purging of
V OCsfromagueous samples, making it agood genera purposetrap for EPA style purgeand trap techniques.
The Carbosieve™ packed trap isvery retentivefor light hydrocarbons, but sinceit tendsto retain water and
smear the other peaks, it should only be used when vinyl chlorideisamong thetarget anaytes. Thistendency
to smear may be reduced by manipul ating the desorption timesfor thetwo traps. If the Carbosieve™ trap
(TRAP2) isdesorbed whilethe Tenax™-GR trap (TRAP 1) istill cold, the componentswill refocusonthe
Tenax™-GR. The Tenax™-GR trap isthen heated to desorb all the components, which resultsin sharper
peakson the chromatogram. Thesetwo chromatogramsarefroman EPA stylepurgeandtrapanaysis. The
first one was made using Epap&tlc.evt for onetrap. The peak separation is much better on the second
chromatogram, which was made using Epap&t2c.evt for two traps.
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Sample: VOA-CYL standard
Method: 5030 P&T injection
Column: 60m MXT-1
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Temperature program:

Initial
35°C

Hold
25.00

Ramp Final
0.00 35°C




