DETECTORS
Helium lonization Detector - HID

Overview

TheHdium lonization Detector isauniversa detector, responding to al moleculesexcept neon. It requires
only helium carrier and make-up gas, and issensitiveto thelow ppmrange. TheHID isparticularly useful for

volatileinorganicstowhich the FID and other selective detectorswill not respond, like NOx, CO, CO,, O,
N,, H,Sand H,. Itisarobust detector that, unlikethe TCD, has no filamentsto burn out. The SRI HID

congstsof adetector body, acollector el ectrode, an arc e ectrode assembly, and athermostatted heater block
which can be heated to 375°C. In SRI GCs, the HI D ismounted on theright-hand side of the Column Oven.
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Theory of Operation

The SRI HID detector usestwo el ectrodeswhich support alow current arc through the helium make-up
gasflow. Thehelium moleculesbetween the e ectrodesare € evated from ground stateto form ahdium plasma
cloud. Asthehelium moleculescollapse back to ground state, they give off aphoton. The samplemolecules
areionized whenthey collidewith these photons. All compounds having anionization potential lower than
17.7eV areionized upon contact with photonsfrom the helium cloud. Theionized component moleculesare
then attracted to acollector €l ectrode, amplified, and output to the Peak Simple data system.
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NOTE: If thearc electrodeiscovered with Teflon™ (trand ucent) insulation, it should leave 1mm of itstip
exposed. If theflat eectrodeiscovered with ceramic (white) insulation, then thetip should beflush with the
edge of theinsulation deeve. Thereshould beal-2mm gap between thearc el ectrodes, and thisgap should
be centered inthearc cross.
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Expected Performance

HID noise run
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General Operating Procedure

1. Setthe HID amplifier gain switch to HIGH for most applicationsfrom the ppm level to 1%. Usethe
MEDIUM gain setting for dightly more concentrated samples.

2. Setthe hdium make-up gasflow to40mL/min, and the helium carrier gasflow to 10mL/min. Themake-up
gasflow iscritical tothe HID’s performance. Withinsufficient make-up flow, the chlorinated peakswill be
inverted on the chromatogram; seethe chromatograms compared on theHID Make-up Gas Flow page. Clean,
high purity heliumisbest; moisture, air, and other contaminants can cause problems.

3. Setthe HID temperatureto 200°C. Thistemperature will help prevent moisture accumulation in the
detector’sarc assembly.

4. Zerothedatasystem sgnd, then switch ON the HI D current; the switchislocated on the GC'sfront control
panel under “DETECTORPARAMETERS.” SettheHID current at 100 using thetrimpot setpoint onthetop
edge of thefront control panel.

5. WhentheHID isOFF and the signal zeroed, and the HID isthen turned ON, the milliVolt offset at HIGH
gain setting should be 200-800mV. A higher offset meansmore senstivity, butlessdynamicrange. If theoffset
islessthan 200, the arc and ground el ectrodes are probably too close.

6. Observethearc window; if you can seethe purple arc between the ground and arc electrodes, proceed to
step 7. If thearc goes sidewaysto the detector body instead of down to the ground el ectrode, thenthe gap
between the electrodesistoo large. If you cannot seethearc,

A. Useamultimeter to check the voltage between the arc and ground electrodes. With the HID
current at 100, the voltage reading should be greater than 200V DC (our readings average around
240VDC).

B. Look through the arc window at the arc and ground electrodes. If they appear to betouching,
disconnect thered e ectrodel ead wirethen check the continuity between thee ectrodesusngamultimeter;
thereading should beopen or infinite.

C. If the continuity between the el ectrodesisnot open, re-gap the el ectrodes.

7. LetthemilliVolt reading stabilize, then begin theanal ytica run.
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HID Make-up Gas Flow

Thefollowing chromatogramswere produced by an SRI HID equipped GC. Excepting the make-up gas
flows, al run conditions areidentical. Thefirst chromatogram resulted from amake-up gasflow of 20mL/min.
Dradtically different in appearance from thefirst, the second chromatogram was produced with amake-up gas
flow of 10mL/min. Intheabsence of sufficient make-up gasflow, the chlorinated peaksare negative. Not
every HID hasthe same optimum make-up flow; experiment with different flow ratesuntil you find the best
rangefor your detector.

Sample: 0.5mL 1000ppm C,-C, Temperature program:
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Cleaning the HID

If your HID baseline seemsnoisy, try cleaning the e ectrodesfollowing the stepsbelow. Over time, theHID
el ectrodes can devel op acoating of soot, which can causethearc

= | Green wire

(note that the green wire is
connected to the pointed
electrode, and thered wireis
connected to the flat
electrode).

Red wire

2. Remove the the arc and
ground el ectrodesby |oosening
the 1/8” fittingsthat hold the
glectrodesinthearc cross.

[,

3. Removethecollector eectrode by |oosening the 1/4” fitting that secures
itinthedetector body.

4. Useapieceof 100-400 grain sandpaper to clean the surface of the
collector eectrode and the point of theground electrode. Sand thetip of
thearc electrode so that it isflush against the ceramic insulation, and to
removeany residue. Whilehandling the el ectrodes, try to minimize hand
contact by holding them with aclean paper towe.

5. Remove any sanding residue from the el ectrodes using a paper towel
optionally moistened with methanol or another quick-evaporating solvent.

6. Replace the electrodes and check for

S i
Cf;r,f\vg | proper aignment. The collector electrode
StOp ——mt should extend about 4mm into the detector

body. An existing screw clamp stop on the

collector eectrode should alow replacement

4mm . without readjustment. Should
\tL _ adjustment berequired, loosen

' thescrew clampto positionthe
electrode, thentightenittohold

thepogtion. Topostionthearc

and ground el ectrodes, removethe arc crossfrom the detector body by
loosening the 1/4” fitting connecting the two parts of the detector (this

toflicker or change position, resulting in sudden basglinejumps.

1. Uncliptheamplifier lead and dideit off the collector electrode.
Unclip and removetheleadsfrom the pointed and flat electrodes

=

i

i

W

T

Use the arc window
to check arc and
ground electrode
positioning.

fitting also securesthe support brace). The ground and arc electrodes should have agap of
about 1-2mm (0.040-0.080") between them, with the gap centered inthearc cross. Hold
thearc crossup to thelight and verify theelectrodes’ positions by looking throughthearc
window. Oncethe electrodesare positioned, tighten them securely withawrench.



