DETECTORS
Thermal Conductivity Detector - TCD

TCD Troubleshooting
When the TCD fails to perform normally, review operating conditions to ensure
that carrier gas flow to the detector is unimpeded, and that the column oven
temperature, carrier gas flow rate, and carrier gas EPC pressure are all within the
desired operating parameters. If all conditions are properly met and the detector
continues to perform poorly or fails to perform at all, check the TCD filaments for
damage. The main diagnostic test is to measure the resistance of each filament using
the ohmeter function of a multimeter or volt-ohmeter (VOM). At room temperature,
the resistance of each filament should be 32-34 ohms. At 100oC, the filaments are
around 40 ohms each. If any filament is significantly different from the others, the
TCD bridge will be unbalanced, noisy and drifty. All eight filament wires must be
disconnected and tested. Since all the leads are bundled together as they exit the
TCD detector assembly, you may need to use the multimeter or VOM to determine
the actual pairs. It is normal for each filament to have a slightly different reading
within the appropriate operating range, so match the readings to determine the lead
pairs.
With the power turned off and the power cord unplugged from the electrical
outlet, raise the red lid to access the TCD detector. Exiting the right side of the
TCD detector oven is the bundle of 8 insulated, color-coded wires in pairs. Each
pair of wires represents one filament and is connected to the appropriately labeled
terminal for its paired colors. One filament has red/green, one red/blue, one black/
green, and one black/blue. The red/green and black/blue are the sample side
filaments, and the ones which typically deteriorate first. Remove the 8 wires from
the bridge terminal by loosening the retaining setscrews with a small blade screwdriver.
Measure the resistance across the filament leads using an ohmeter, making sure the
correct pair of colored wires is tested together for each filament. An infinite reading
is an indication that the filament is open, or burned out. If any of the filaments has a
significantly different resistance than the others (which should be in the ranges
mentioned above), it should be replaced. Replacement filaments, o-rings, and TCD
blocks with four new filaments are available from SRI. In addition to the standard
filaments, optional gold-plated filaments for improved corrosion resistance are also
available.

Many multimeters are
available; these two are
from Fluke Corporation:
USA: 1-800-44-FLUKE
EU: (31 40) 2 678 200
www.fluke.com

SRI TCD detector replacement parts
Standard TCD filament with rubber O-ring gasket
High temperature TCD filament with copper gasket

8670-9120
8690-9123

(filament part #s are also listed on the top of the TCD oven in your SRI GC)
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Replacing the TCD Filaments
SRI TCD detectors are made to last a long time without ever replacing the filaments. However, any TCD
filaments that fail the diagnostic ohmeter test mentioned previously will have to be replaced. While they share
the same outer assembly, there are a few differences between the high temperature TCD detector block and
the standard TCD block. Both designs are discussed. All filaments are fragile; handle them with care. Have
colored ink pens, electrical tape, whatever you will use for color coding close at hand before you begin. It is
best to go slowly, color-coding then replacing each filament one at a time. IF YOU MIX UP THE FILAMENT
LEADS, YOUR TCD WILL NOT WORK!
A. Standard TCD detector block access
1. With a small blade screwdriver, free the filament leads from the bridge terminal by loosening the
setscrews.
2. Remove the detector assembly cover by unscrewing the thumbscrew then sliding the cover off
toward the right-hand edge of the GC; gently remove the white insulation to reveal the detector block.
3. Disconnect the detector block gas inlets and outlets. The reference gas inlet is disconnected at the
polishing filter immediately behind the column oven. The reference gas outlet is disconnected inside
the column oven. Disconnect the sample gas inlet at the fitting on the column. The detector block
sample gas inlet tubing has a copper sheath for identification. The sample gas outlet is usually routed
out the right 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 the fiberglass tape wrapped around the detector block and peel it off. Unwrap and remove the
heater rope from the detector block (it is probably affixed to the thermocouple wires with more
fiberglass tape).
5. Disconnect the thermocouple by loosening the small philips head screw which holds it on the
detector block clamshell. Next, remove the clamshell by unscrewing the two small philips head screws
that hold its halves together. Gently remove the white insulation to reveal the detector block.
6. The TCD filaments are secured in the detector block by two plates, each of which is held in place
with three hexagonal head screws. Holding the detector block with one hand, use an Allen wrench to
unscrew and remove the hexagonal head screws from one of the filament securing plates. Then, slide
the filament securing plate off the filaments and leads. Set it securely aside.
7. Once the securing plate is removed, the filament and rubber O-ring that seals it can be gently pulled
out of the detector block cell. When replacing a filament, its rubber O-ring should also be replaced.
Check the lip of the detector block cell for fragments of the old O-ring and if any are present, remove
them as they will interfere with proper sealing of the cell. If you’re replacing one reference or sample
filament, replace the other at the same time. If you didn’t have fun disassembling the TCD detector
block, replace all the filaments while you have it open. It’s a good idea to remove then replace one
plate and corresponding pair of
filaments at a time to avoid mixing up
their connections.
Exploded view of the standard TCD detector block
8. To install a new filament, colorcode it the same as the filament you
are replacing, then slide it, leads first,
through the appropriate hole in the
filament securing plate. An existing or
replacement filament should occupy
the other hole. Place a new rubber
O-ring against the rim of the detector
block cell which will accept the new
filament. Place filament securing plate
and filaments against the detector block
with the filaments inside the detector
block cells. Replace and tighten the 3
hex-head screws. Repeat this process
on other side to replace the
corresponding filament.
9. Reverse your steps for TCD
detector reassembly. Steps 7-10 of
the high temperature TCD detector
block access instructions detail
reassembly of the inner clamshell and
outer detector housing.
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Replacing the TCD Filaments continued
B. High temperature TCD detector block access
The high temperature TCD assembly is the same as the standard: outer housing around an inner
clamshell case. The high temp detector block uses gland nuts and copper gaskets to secure the four
filaments in its two cells. Instead of the heater rope, it employs a heating cartridge, which is inside the
inner clamshell case with the detector block.
1. With a small blade screwdriver, disconnect the filament leads from the bridge terminal by loosening
the setscrews.
2. Remove the detector housing by unscrewing the thumbscrew then sliding the housing cover off
toward the right-hand edge of the GC. Gently remove the white insulation to reveal the detector
block.
3. Disconnect the detector block gas inlets and outlets. The reference gas inlet is disconnected at the
polishing filter immediately behind the column oven. The reference gas outlet is disconnected inside
the column oven. Disconnect the sample gas inlet at the fitting on the column. The detector block
sample gas inlet tubing has a copper sheath for identification. The sample gas outlet is usually routed
out the right side of the column oven. Once these three fittings are loosened and the detector block
tubing freed, gently pull the detector block away from the housing.

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. Open the inner clamshell case by unscrewing the two small philips head screws that hold the two
halves together. Gently remove the white insulation to access the detector block.

5. The filaments are held in place by gland nuts; loosen these nuts to
remove the filaments and copper gaskets. Color-code the new filament
the same as the one you are replacing (you can use colored marker
pens, electrical tape, etc.) before completely removing the old one.
Slide the gland nut off the existing filament, toward the ends of the
filament leads.

Slide the gland nut
down and off to
remove the filament

6. Put the new filament’s leads through the gland
nut. Slide the gland nut up the filament’s leads until it
rests against the base of the filament. Place the
copper gasket against the rim of the detector block
cell opening. Carefully insert the filament and gland
nut together into the cell opening. Tighten the gland
nut to secure the filament in the cell.

7. When you’re finished replacing filaments, place the re-assembled detector block
inside the inner clamshell with the insulation and heater cartridge. Make sure the gas
inlet and outlet tubes are running through the cut-outs in the clamshell. Secure the
clamshell with its two screws.

8. Reconnect the TCD detector gas inlets and outlets.

9. Replace the inner clamshell and its insulation inside the detector housing that is permanently mounted
on the column oven wall. Replace the housing cover and secure with its thumbscrew.

10. Reconnect the filament leads to the bridge current terminal block. Use the color guide labels on
the terminal block to insert the color-coded leads into the appropriate terminal.

