INJECTORS
Heated Static Headspace Injector

Overview

The Heated Static
Headspace Injector
is installed on the
left side of the GC
chassis

The Heated Static Headspace I njector isuseful for anaylsisof thelight volatilesthat can be partitioned into
the headspace of avia containing either aliquid or asolid matrix sample. 1t can beused with dirty or complex
samples, such asblood, urine, powders, foodsand flavors. The SRI Heated Static Headspace I njector isbuilt
into the8610C GC, ontheleft side of the chassis, eliminating the need for transfer linesand reducing dead
volume. Thermostatted from ambient to 90°C, aheater body acceptsa40mL VOA via containing 10-20mL
of sample. Covered with aprotective heat shield, the heater body isheated and mechanically agitated under
control of the PeakSimple datasystem. Two needlespuncturethevial’s septum top upon insertion into the
heater body. Purgegasto pressurizethevial isdelivered through oneneedle. Theother needlecarriesthe
headspace vaporsto the sampleloop on the 10 port gas sampling valve, located inthevave oven. Onthe
downstream end of theloop isasolenoid shut-off vave, aso controlled through the datasystem. Thissolenoid
shut-off valve openstofill the sampleloop with the sample headspacefrom the pressurized vid. A syringeport
allowstheaddition of internal standards, spikes, etc. into thevia without exposing the sampleto ambient air.
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Theory of Operation
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The SRI Heated Static Headspace
Injector usesamechanically agitated
heater body for sampleequilibration, a
10 port gassampling valvewithalmL
sampleloop, and asampleloop shut-
off solenoid valve. The headspace
analysis begins with the sample
equilibration period, duringwhichthe
gas sampling valve isin the LOAD
position. A 40mL VOA vid containing
10-20mL of samplematrix isinserted
into the heater body, then heated and
agitated (the timeit takes to achieve
equilibration depends on the sample
matrix and the target analytes). Two
needlesin the upper part of the heater
body puncture the septum top of the
vial inorder to deliver purgegasinto
and route the sample out of the vial.
After theequilibration period, thevia
ispressurized so that the samplewill
escapewhen the solenoid shut-off valve
isopened. The amount of purge gas
needed to pressurize the VOA vid
depends upon the type of sample. A
sample with high liquid content can
create sufficient pressure during the
eqiulibration period tofill the sample
loopwith heedspace. A dry samplewill
require that the purge gas be turned
ON, up to 10psi, to pressurize the
samplevid. Thesolenoid shut-off vave
at thedownstream end of the 1mL loop
is then opened briefly, and the
pressurized headspace samplefillsthe
loop asit exitsthroughthevave. After
the shut-off valve closes, the gas
sampling valve is actuated to the
INJECT position, placing the sample
loopinthecarrier gasstreamto sweep
the headspace sample into the GC
column, and on to the detector(s).
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General Operating Procedures

1. TheHeadspaceinjection techniquerequireslittle sample preparation, sincejust the sample headspace, not
thesampleitsdf, isrunthroughthe GC. Insert 10-20mL of sampleintoaclean VOA via and sedl it.

2. Thepurgegaspressureiscontrolled with an Electronic Pressure Controller (EPC). Set thepurgegasto O-

10ps, depending on theliquid content of thesample. SRI recommendshelium purgeges.

3. Using the trimpot on the top edge of the GC’sfront control
panel, set the heater body temperature between ambient and 90°C.
Pressure builds asthevial is heated. The temperature setting
depends upon the target analytes and the liquid content of the
sample.

4. Createor load an event table. Hdspace.evt, shown at right
and on the Expected Performance page, isincluded in version
2.66 (and higher) of the PeakSimple software. A typica event
table heatsand agitatesthevial for 20 minutes; it may take more
or lesstimeto achieve headspace equilibration.

5. Createor load atemperature program. Thecolumnovenis
typically held at theinitial temperature (ususally 40°C) for the
duration of thesampleequilibration period, plus2-4 moreminutes.

6. Set thevalve oven temperature to 100°C or higher to avoid
water condensation (120°Cisatypical setting).

Hdspace.evt
EVENT TIME ] EWVENT EVENT FUNCTION
0.000 =ERQ =& slgnal
0.100 F"oN WVOA VialHeater
0.200 D "ol Shaker salenaid "ON"
18,400 D "OFF | Shakersolenaid "OFF"
18.500 F "OFF" WOA VialHeater
18.600 E "ON" Furga "ON"
18,700 E "OF F~ Furge "OFF"
16800 A O Samph_lnnp exit
solenoid apen
15500 A OF Sample. loop exit
solenoid clos ed
Q2 poo GmoN Valkve in INJECT
Zrnoo G"OFF" Vahke in LOAD

7. Activateand energizeyour detectorsasnecessary. Consult themanua sectionsfor your particular detector(s).

8. Insert aVVOA vidl filled with 10-20mL of sampleinto the headspace heater body: didethevia intothe
heater body from thebottom. Youwill feel someres stance asthe needlesmeet thevia septum lid, and once
the needles have penetrated the septum, the vial will stop against thetop of the heater body interior. The
needleswill holdthevia inplace. Begintheanaysisby pressing the RUN button on the GC or the spacebar

onyour computer keyboard.
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Expected Performance
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Sample: 1uL 100ppb BTEX Plus (vial 25% full of sample solution with 10pL of
100ppb BTEX Plus) VOA vial set to heat from ambient temperature to 50°C

Column: 15m MXT-VOL
Carrier: helium @ 10mL/min

FID gain: HIGH

FID temp: 300°C

FID ignitor: -400

Valve temp: 120°C
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(Hdspace.tem):
Initial  Hold
50°C

Column oven temperature program

Ramp Final
23.00 10.00 160°C

The following two
chromatograms were
producedin seriesby an SRI
GC equipped with a static
headspace injector and an
FID detector. The first
chromatogram isa 100ppb
BTEX Plussample, andthe
second is a water blank.
Bothwererununder identica
conditions. Magnified for
vigibility, the water blank
showsthecarryover leve of
the Headspace injection
system.
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BTEX sample results:

Component Retention Area
Solvent 20.350 7332.0805
Benzene 21.483 266.2780
TCE 21.916 119.6645
Toluene 23.266 285.2310
PCE 24.216 98.6710
Ethyl Benzene 25.583 298.6540
Ortho Xylene 26.333 306.6115
Bromoform 26.616 24.4815
Total 8731.6720
Water blank results:
Component Retention Area
Solvent 20.350 137.0385
TCE 21.916 10.0770
Ortho Xylene 26.350 3.1305
Total 150.2460



