DETECTORS

Thermal Conductivity Detector - TCD

TCD Troubleshooting

Whenthe TCD failsto perform normally, review operating conditionsto ensure
that carrier gas flow to the detector is unimpeded, and that the column oven
temperature, carrier gasflow rate, and carrier gas EPC pressureareall withinthe
desired operating parameters. If al conditionsare properly met and the detector
continuesto perform poorly or failsto perform at all, check the TCD filamentsfor
damage. Themaindiagnostictest isto measuretheres stanceof each filament using
theohmeter function of amultimeter or volt-ohmeter (VOM). At roomtemperature,
theresi stance of each filament should be 32-34 ohms. At 100°C, thefilamentsare
around 40 ohmseach. If any filament issignificantly different from the others, the
TCD bridgewill beunbaanced, noisy and drifty. All eight filament wiresmust be
disconnected and tested. Sinceall theleadsare bundled together asthey exit the
TCD detector assembly, you may need to usethemultimeter or VOM to determine
theactual pairs. Itisnormal for each filament to haveadightly different reading
withinthe appropriate operating range, so match the readingsto determinethelead
pars.

With the power turned off and the power cord unplugged from the el ectrical
outlet, raisethered lid to accessthe TCD detector. Exiting theright side of the
TCD detector ovenisthe bundleof 8insulated, color-coded wiresin pairs. Each
pair of wiresrepresents onefilament and is connected to the appropriately labeled
terminal for itspaired colors. Onefilament hasred/green, onered/blue, one black/
green, and one black/blue. The red/green and black/blue are the sample side
filaments, and theoneswhichtypically deterioratefirst. Removethe8wiresfrom
thebridgetermina by loosening theretaining setscrewswithasmall bladescrewdriver.
Measuretheres stance acrossthefilament |eads using an ohmeter, making surethe
correct pair of colored wiresistested together for each filament. Aninfinitereading
isanindicationthat thefilamentisopen, or burned out. If any of thefilamentshasa
significantly different resistance than the others (which should bein the ranges
mentioned above), it should bereplaced. Replacement filaments, o-rings, and TCD
blockswith four new filamentsareavailablefrom SRI. In addition to the standard
filaments, optiona gold-plated filamentsfor improved corrosionresstancearea so
avalable

Many multimeters are
available; these two are
from Fluke Corporation:
USA: 1-800-44-FLUKE
EU: (3140) 2678 200
www.fluke.com

SRI TCD detector replacement parts

Standard TCD filament with rubber O-ring gasket
Hightemperature TCD filament with copper gasket

8670-9120
8690-9123

(filament part #sarea so listed on thetop of the TCD oveninyour SRI GC)
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Replacing the TCD Filaments

SRI TCD detectorsaremadeto last along timewithout ever replacing thefilaments. However, any TCD
filamentsthat fail thediagnostic ohmeter test mentioned previoudy will haveto bereplaced. Whilethey share
the same outer assembly, there are afew differences between the high temperature TCD detector block and
thestandard TCD block. Both designsarediscussed. All filamentsarefragile; handlethemwith care. Have
coloredink pens, electrica tape, whatever youwill usefor color coding closeat hand beforeyou begin. Itis
best to go dowly, color-coding then replacing each filament oneat atime. |FYOU MIX UPTHEFILAMENT
LEADS, YOURTCD WILL NOT WORK!

A. Standard TCD detector block access
1. Withasmall blade screwdriver, freethefilament leadsfrom the bridgeterminal by loosening the
setscrews.

2. Removethedetector assembly cover by unscrewing the thumbscrew then diding the cover off
toward theright-hand edge of the GC; gently removethewhiteinsulationto reveal thedetector block.

3. Disconnect thedetector block gasinletsand outlets. Thereferencegasinlet isdisconnected at the
polishing filter immediately behind the column oven. Thereferencegasoutlet isdisconnected inside
the column oven. Disconnect the samplegasinlet at thefitting on the column. The detector block
samplegasinlet tubing hasacopper sheath for identification. Thesamplegasoutletisusually routed
out theright side of the column oven.

Exploded view of the standard TCD detector assembly
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Replacing the TCD Filaments continued

(Standard TCD detector block access continued)
4. Cut thefiberglasstapewrapped around the detector block and ped it off. Unwrap and removethe
heater rope from the detector block (it is probably affixed to the thermocouple wires with more
fiberglasstape).

5. Disconnect the thermocouple by loosening the small philips head screw which holdsit onthe
detector block clamshell. Next, removethe clamshell by unscrewing thetwo small philipshead screws
that hold itshalvestogether. Gently removethewhiteinsulation to reveal the detector block.

6. TheTCD filamentsare secured in the detector block by two plates, each of whichisheldinplace
with three hexagona head screws. Holding the detector block with onehand, usean Allenwrenchto
unscrew and remove the hexagonal head screwsfrom oneof thefilament securing plates. Then, dide
thefilament securing plate off thefilamentsand leads. Setit securely aside.

7. Oncethe securing plateisremoved, thefilament and rubber O-ring that seal sit can begently pulled
out of thedetector block cell. When replacing afilament, itsrubber O-ring should a so bereplaced.
Check thelip of the detector block cell for fragmentsof theold O-ring and if any are present, remove
them asthey will interferewith proper sealing of thecell. If you' rereplacing onereference or sample
filament, replace the other at the sametime. If you didn’t have fun disassembling the TCD detector
block, replaceall thefilamentswhileyou haveit open. 1t’sagood ideato removethen replace one
plate and corresponding pair of

filamentsat atimeto avoid mixingup

their connections, Exploded view of the standard TCD detector block
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Replacing the TCD Filaments continued

B. Hightemperature TCD detector block access
The high temperature TCD assembly isthe same asthe standard: outer housing around an inner
clamshell case. Thehightemp detector block uses gland nuts and copper gasketsto securethefour
filamentsinitstwo cells. Instead of the heater rope, it employsaheating cartridge, whichisinsdethe
inner clamshell casewith the detector block.

1. Withasmall blade screwdriver, disconnect thefilament leadsfrom the bridgetermina by loosening
the setscrews.

2. Removethe detector housing by unscrewing the thumbscrew then diding the housing cover off
toward theright-hand edge of the GC. Gently removethewhiteinsulation to reveal the detector
block.

3. Disconnect thedetector block gasinletsand outlets. Thereferencegasinlet isdisconnected at the
polishing filter immediately behind the column oven. Thereferencegasoutlet isdisconnected inside
the column oven. Disconnect the samplegasinlet at thefitting on the column. The detector block
samplegasinlet tubing hasacopper sheath for identification. Thesamplegasoutletisusually routed
out theright side of the column oven. Oncethesethreefittingsareloosened and the detector block
tubing freed, gently pull the detector block away from thehousing.

Exploded view of high temperature TCD detector block and inner clamshell
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Replacing the TCD Filaments continued

(High temperature TCD detector block access continued)

4. Opentheinner clamshell case by unscrewing thetwo small philipshead screwsthat hold thetwo
halvestogether. Gently removethewhiteinsulation to accessthe detector block.

Slide the gland nut
5. Thefilamentsareheldin placeby gland nuts; loosen thesenutsto | down and off to
removethefilamentsand copper gaskets. Color -codethenew filament
the same asthe oneyou are replacing (you can use colored marker
pens, electrical tape, etc.) before completely removing theold one.
Slidethegland nut off the existing filament, toward the ends of the
filament leads.

remove the filament

|

) ] I 6. Putthenew filament’sleadsthrough the gland

&~ nut. Sidethegland nut up thefilament’sleadsuntil it
rests against the base of the filament. Place the
copper gasket against the rim of the detector block
cdl opening. Carefully insert thefilament and gland
nut together into the cell opening. Tightenthegland
nut to securethefilamentinthecell.

7. Whenyou' refinished replacing filaments, place there-assembl ed detector block
ingdetheinner clamshd | withtheinsulation and heater cartridge. Makesurethegas
inlet and outlet tubes are running through the cut-outsin theclamshell. Securethe
clamshdl withitstwo screws.

8. Reconnect the TCD detector gasinletsand outlets.

9. Replacetheinner clamshell and itsinsulationing dethe detector housing that ispermanently mounted
onthecolumnovenwall. Replacethehousing cover and securewith itsthumbscrew.

10. Reconnect thefilament leadsto the bridge current terminal block. Usethecolor guidelabelson
theterminal block toinsert the color-coded | eadsinto the appropriateterminal.



