DETECTORS
Electron Capture Detector - ECD

OVERVIEW

TheElectron Capture Detector (ECD) issel ectiveto e ectronegative compounds, especially chlorinated,
fluorinated, or brominated molecules. It issensitiveto someof these compoundsinthe partsper trillion (ppt)
range. The ECD detector requiresnitrogen or argon/ 5% methane (P5) to operate. The ECD detector is
mounted immediately adjacent to theright rear column ovenwall onyour SRl GC chassis. Two BNC cables
connect the anode and cathode, respectively, to the ECD amplifier. The ECD detector consistsof astainless
steel cylinder containing 5 millicuriesof radioactive Nickel 63inan oven enclosurethat isthermostatically
controllablefrom ambient temperatureto 375°C. Sincethedetector containsonly 5 millicuriesof Nickel-63,
the ECD iscovered by a“Genera License” requiring aperiodic wipetest and thefiling of aformwith your
state’s Department of Health. The documentation necessary to authorize your possession of aradioactvie
sourceisincludedinthe ECD manual from Val co, themanufacturers. Thisdocumentation transferspossession
of theECD directly toyoufrom Vaco; SRI providesthe ECD ingtallation serviceand the GC. Therearefour
important documentstolook for: 1) Certification of Sealed Source, 2) Conditionsfor Acceptanceof aGenerdly
Licensed Device, 3) Test Specifications, and 4) Record of Source

Transfer. Valco may print your address on the multiple copiesof
the Record of Source Transfer, which areto be completed by
you and filed with the appropriate state and local authorities.
The other documentsremain with the ECD detector, and

Parts kit arenecessary to prove authorized possession of the ECD.
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Close-up view of the ECD detector
onan SRIGC
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Theory of Operation

Theradioactive Nickel 63 sealed insidethe ECD detector emitsel ectrons (betaparticles) which collide
with and ionize the make-up gas molecules (either nitrogen or P5). Thisreactionformsastable cloud of free
electronsinthe ECD detector cell. The ECD electronicswork to maintain aconstant current equal to the
standing current through the el ectron cloud by applying a periodic pulseto the anode and cathode. The
standing current valueis selected by the operator; the standing current val ue setsthe pul serate through the
ECD cell. A standing current value of 300 meansthat the detector el ectronicswill maintain aconstant current
of 0.3 nanoamperesthroughthe ECD cell by periodicaly pulsing. If the current dropsbel ow the set standing
current va ue, the number of pulsesper second increasesto maintain the standing current.

ECD Detector Operational Diagram
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When el ectronegative compoundsenter the ECD

cdl fromthe column, they immediately combinewith Example Pulse Trains

some of thefree electrons, temporarily reducing the

number remaining in the electron cloud. Whenthe T _‘ L
electron population is decreased, the pulse rate is _

increased to maintain aconstant current equal to the Detector electronics pulse to maintain the
standing current. The pulserateis converted to an standing current

anal og output, which isacquired by the PeakSimple ‘ || ‘ ‘ ‘ B | | ‘ ‘ || ‘ ‘ |
datasystem. Unlikeother detectorswhich measurean _ . J
increaseinsigndl response, the ECD detector electronics The pulse rate is increased in the presence of
measurethe pul serate needed to maintain the standing electronegative compounds

current.
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Expected Performance

ECD Noise Run
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Sample: 1uL 200ppb chlorinated
pesticides

Column: 15m MXT-5 capillary

Carrier: Helium @ 10mL/min

Makeup: Nitrogen @ 60mL/min

ECD temp: 250°C

ECD standing current: 300

Results:
Component Retention Area
Pesticides  2.850 45792.4350
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General Operating Procedure

Thefollowing suggestions are specific to your SRI ECD-equipped GC. Consult the Valco ECD detector
manual for carrier gaspurity requirements, carrier gas system configuration, and other general ECD detector
information. Keepin mind that the el ectronics shematicsin the Valco manual do not apply to your ECD-
equipped SRI GC.

—

DETECTOR

1. Cap off thecarrier inlet tothe ECD cell (inthe column oven). PARAMETERS !
i * & & & & & B
2. Connect the makeup gasand let it flow through and purge the ECD cell. St se e
Makeup flow is40-100mL ; typically 60mL. e« » o o s 0 0
3. Heat the ECD detector to 150°C to verify that the baseline noise and offset : ? : : . : ;
arenormal. 150°Cishot enoughto evaporate off water but low enoughto avoid e B ey :
oxidation of thenickel foil which can occur at hightemperaturesinthepresence oG- et
of oxygen. Onceyou have verified the ECD’ soperation at thistemperature, you (R G e
may hesat it to higher temperatures. e e D _|_
4. Turnonthe ECD standing current (the ECD current ON / OFF switchis E"‘E‘" : : :

located on the front control panel of the GC, under “DETECTOR :
PARAMETERS’). Asaruleaof thumb, an ECD detector requiresenough nitrogen ECD Sct)al\r: /cé')anFCsVUian;
makeup flow (40-100mL/min) to significantly dilutethecarrier in order to help
keep detector noise down; the ECD cantoleratea6:1 ratio of nitrogen to helium.

Withthe carrier and makeup gas connected and flowing, check the

INJECTOR-DETECTOR-COLUMN OVEN offset from zero. Themillivolt reading should be between 100 and
2 .TE:'PE“T”EEB' . 500mV. If thesignal offset islessthan 100mV, the standing current
PR e P needsto beincreased. If thesignd offsetishigher than 500mV, the
s 8 0 8 8 8 o » e 0 standing current needsto bedecreased. Oncethesignal isrelatively
A L i quiet and stable, set thetemperatureto whatever isappropriatefor
k ; ° Pon e GEgl your analysisby adjusting the trimpot setpoint with theflat blade
CEEEE e Poa screwdriver provided.
1 * Ll L S 5. Whenthe ECD detector cell reachestemperature, let the system

gand until you get agtablemilliVolt reading. Oncethesystem exhibits
astablebasdline, reconnect the column. Observethesignal inthe
presenceof thecarrier flow. If itissignificantly higher, itindicates
contamination introduced onthecarrier flow. If themilliVolt readingisstill relatively stableinthe presence of
carrier flow, then sample may beinjected. Avoid sampleswith high concentrations of electronegative
compounds; they may effect ECD operation for sometimethereafter, asthey could taketoo long to dissipate.

ECD cell temperature display

6. You may need to adjust the ECD standing current using itstrimpot setpoint. Thetrimpot setpointsare
located on thetop edge of thefront control panel, directly abovethe display push-buttonsfor each controlled
zone. Remember, increasing the standing current increasesthe ECD’ssensitivity and rai sesthe basdline of fet.
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ECD Troubleshooting

If you are experiencing baseline offset and noi se problemswithyour ECD detector, try thefollowing two
diagnostictedts:

1. Verify that theECD amplifier electronicsareworking properly by removing thedetector fromthecircuit and
inserting a1000M Ohmtest resistor initsplace. The partskitinthetacklebox included with your GC under
thered lid containsa1000M Ohm resistor for thistest. Turnthe ECD current off. The anode and cathode
connections are BNC connectorslocated on the GC chassis near the base of the ECD detector housing.
Disconnect thesetwo BNC connectorsfrom the detector e ectronics, and install the 1000M Ohm test resistor
asajumper between the center conductor in the anode BNC jack and the center conductor in the cathode
BNCjack. Zerothedatasystem signal. Turnthe ECD current back on, and check thesignal offset (observe
themV readingin the upper right areaof the PeakSimple chromatogram window. Withthetest resstorinthe
detector’splace, thesignal offset should be 120-150mV with the standing current at 300. If thesignal offset
is pegged up or down (5000mV or 1500mV, respectively), there is a problem with your ECD detector
electronics. Try turning off the GC power for at least 30 seconds, with thetest resstor ill in place, thenturning
it back onto seeif thesignal offset till indicatesaproblem. If thesignal offset isat zerowith thetest resistor
inplace, check to make surethat you arelooking at the correct detector channel. If you areobservingasignal

offset of zerointhe ECD detector channel, call technical support.

The ECD anode and cathode

are connected to the ECD ECD el .
amplifier via BNC cables Anode and cathode electronics test
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2. Operatethe ECD on make-up gasonly by disconnecting the column from the ECD. With the standing
current still set at 300, observethesignal offset and noise. If it drops, then the problemisbeing introduced into
the GC and ECD by the carrier gasthrough the column.

Tip: Inmost situations, the ECD will be used to detect sample componentsthat arereactivewith metal. Use
glass, fused silica, or fused silicalined metal capillary columnsto help avoid reactive sitesand ghost peaks.



