DETECTORS
Photo lonization Detector - PID

Overview

ThePhoto | onization Detector (PID) respondsto dl moleculeswhoseionization
\ potentid isbelow 10.6eV, including aromatics and mol eculeswith carbon double

'_c C bonds. The PID isnondestructive, so the sample can be routed through the PID
' " and on to other detectors. It isoften usedin serieswiththe FID and/ or DELCD.
PID detection limitsfor aromaticsareinthe ppb range; purge and trap concentration
of the sample canlower detection limitsto the ppt range. Because of itsselective
sengitivity, useof the PID ismandated in several EPA methods. The PID detector consistsof a10.6 electron
volt (V) UV lamp mounted on athermostatted, |ow-volume (100uL ), flow-through cell. Thetemperatureis
adjustablefrom ambient to 250°C. Threedetector gainlevels(LOW, MEDIUM and HIGH) are provided for
awiderange of sample concentrations. The PID lampisheldin place by aspring-loaded plate, so that the
lamp may be quickly removed for cleaning and replaced without any special tools. ThePID canrunonair
carrier for gadessoperation, or for stream monitoring gpplicationswheretheentire stream of sampleisdirected
through the detector (no columnisused).
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Theory of Operation

10.6eV PID Lamp

(SRI Part # 8670-1242) The SRI PID design usesa 10.6eV lamp

withahighvoltage power supply. Sampleladen
carier gasflowsfromtheanaytica columninto
the PID sample inlet, where it is streamed
through a 100uL flow-through cell. When
sample moleculesflow into thecell, they are
bombarded by the UV light beam. Molecules
withanionization potential lower than 10.6eV
release an ion when struck by the ultraviol et
photons. Theseionsareattracted to acollector

- 9 0l electrode, then sent to theamplifier to produce
TN an analog signal, which is acquired by the
| = PeakSimple datasystem.

A Unlikeother PID designsthat heet theentire
H Cathode lamp, only thelampwindow of theSRI PID is

Partial PID Assembly -

Exploded View
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~ —base heated. Thisresultsinalonger lamplifefor
— = SRI PID detectors.
Simplified PID Operational Diagram
Teflon™  Spring-loaded
100pL PID seal retaining plate
Ferrule detector cell \ []
Sample-laden ~ Analytical -

NOTE: The end of the
column must be visible in
the detector cell when the
PID lamp is removed from
the retaining plate. It should
be approximately 1mm from
the lamp window when the

carrier gas
inlet (from the

column\
> =

PID lampis in place.

column oven ] N
on 8610 & i ¥
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transfer line on y NSRS 1 | 0 .'n"r'f_
110 models) - “1 e [ |- == High voltage band inside
e lonsare ¥ | II the black plastic hood
L attracted - - (must make contact with
The PID cell effluent flows around the to the '. ", the lamp anode for PID
column back to the PID sample gas collector '-l-- = \ operation; do not adjust
outlet, which is connected to the next electrode unless the main GC power
detector in series or vented to l. is turned OFF)
atmosphere inside the column oven ! Collector =T collector \
| electrode .
" support -| electrode PID high
Heater block = union '\ A voltage
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Expected Performance
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PID noise averages less than 50uV from peak to peak

PID gain: LOW
PID temp: 150°C
PID current: 70
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PID BTEX Analysis (in series with FID and DELCD)

Sample: 1uL 100ppm
BTEX plus

Column: 15m MXT-VOL
Carrier: Helium @ 10
mLs/min

PID gain: LOW

PID temp: 150°C

PID current: 70

Temperature program:
Initial Hold Ramp Final
40°C 2.00 15.00 240°C

240°C 10.00 0.00 240°C

il PeakMT

Results:
Component Retention Area
Benzene 2.416 313.0540
TCE 3.066 231.5120
Toluene 4.600 309.2120
PCE 5.433 216.6230
Ethyl Benzene 6.700 286.0900
Ortho Xylene 7.383 298.9190
Bromoform 7.650 55.9460
Total 1711.3560
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General Operating Procedure

The capillary column entersthe PID cell frominside the column oven through the bulkhead fitting inthe
insulated ovenwall. The columnmay beinstalled withthelampinplace. Insert thecapillary columnintothe
PID detector inlet until the column stopsat thelamp window insidethe PID cell, then pull it back about 1mm
fromthelampwindow. Tightenthe /8" nut with thegraphiteferruleat the PID inlet to securethecolumnin
place. Thecaollector electrodeispositioned at the factory and should not touch the column under normal
circumstances.

1. Alwaysensurethat the black plastic hood isin place onthelamp prior to operating the PID detector. The
hood containsthe high voltage band which ismaintained at ahigh potential; never attempt to adjust the PID
high voltage band unlessthe main GC power isturned off.

2. TurnON the GC. Turn ON thePID lamp current The violet light is visible here when the lamp is on
withtheflip switch onthe GC'sfront control panel.

3. Setthe PID current to 70 (= 0.70ma) with the

trimpot setpoint on the top edge of the GC’sfront

control panel. Use the flat blade screwdriver

provided with your GC to adjust thetrimpot. The

lamp should emit aviolet-coloredlight visibledown N

the center of thetube. \ &
PID - Close-up topview

4. Confirm that the lamp is operating at or near

0.70ma by pressing the PID detector ACTUAL

display button onthefront control panel. The sensitivity of thelamp increases proportionally to the current
applied, but operation at higher currentsreduceslamp life. The PID operating current rangeis70-125. A
setting of 70 should providethe user with sufficient sensitivity andlamp durability. Maost PID applicationscan
be performed using LOW gain.

5. Set the PID temperatureto 150°C.

6. Oncethedetector hasreached temperature and the signal appears stable, sample may beintroduced.

NOTE: Lampsareaconsumable part of the PID detector. Itisrecommended to haveasparelamp available
if critical analysesare being performed at remotefield sites. Spareand replacement 10.6eV PID lampsare
availableunder SRI part number 8670-1242. Teflon sealsareavailableunder SRI part number 8670-1244.
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Troubleshooting and Maintenance
Cleaning the PID Lamp

The PID lamp window
Over time, during normal operation, afilm of contaminantswill condenseonthe

PID lampwindow. Typically, thisfilmisaresult of stationary phasecolumnbleed. To
minimi ze contaminant condensati on and thuslamp window cleaning, avoid heeting the
column any higher than absol utely necessary. Contaminant condensation can block
the photons, reducing lamp emissonsand sensitivity. Therefore, thePID lampwindow
must be cleaned when an appreciable changein sengtivity hasbeen observed by the
operator. Because the response change resulting from cleaning the lamp window
usually requiresdetector recalibration, frequent cleaning isnot recommended.

1. TurnthePID current OFF with the switch onthe GC’sfront control panel. Turnthe GC OFF andlet the
PID detector assembly cool enough to touch it without getting burned.

2. Disconnect the high-voltage band from thelamp anode by removing
theblack plastic hood.

3. Grasp the spring-loaded retainer plate with thefingers of one hand
and push or pull it toward the PID lamp; it doesn’t take much forceto
movetheplateenough for lampremova. SlidethePID lamp up and out
of the PID detector assembly.

4. Cleanthelampwindow usingamild abrasive cleanser likeBon Ami
or Comet. Wet your finger, and make apaste with asmall amount of
cleanser. Scrubthelamp window cleaninacircular motionwithyour finger.

5. Rinsethelamp window clean withwater. Dry thelamp with apaper towel.

6. Inspect the Teflon™ sedl for cutsor nicks. A damaged sedl will not affect the The collector electrode
PID response, but it may provide aleak site that will reduce the amount of protrudes into the cell
sampledelivered to any subsequent detector.

7. Withthelamp removed, the collector electrodeisvisiblewhereit protrudes
into the cell. Check the collector electrode for any visible residues, films,
discolorations, etc. If present, they may impedetheflow of ionsfromthe sample

moleculesto the collector electrode. To cleanthe collector eectrode, gently use Teflon™ seal
asmall filetoremoveany residuesfromitstip. Blow theresidue _ .
off the collector el ectrode and surrounding aress. Make sure the lamp window is centered

over the Teflon seal and snug against it
8. Open the spring-loaded retainer plate and replace the PID
lamp shug againgt theseal. Thelampwindow hasadightly larger
diameter than the seal; try to center it against the seal. Replace
the high voltage band / black plastic lamp hood.

9. Recdibratethe PID detector beforereturning it to service.




