








PTV Septumless Head

PTV column adapter tube (includes 1/6 in nut and ferrule)

(G2617-80550

Septumless head weldment

(3500-80000

Item  Description Part No.
Septumless head G2617-60507

1 PTFE ferrule (needle seal) 5182-9748
2 Kalrez seal 5182-9759
3 Valve body 5182-9757
4 Pressure spring 5182-9758
5 Viton seal 5182-9775
6 Sealing element 5182-9760
7

8

9

Straight ferrule, 1/16 in, 10/pk

0100-1375

Programmable Temperature Vaporizing (PTV) Liners

Description ("ll?“) Volume (pL) Part No.
Liners for Septumless PTV Inlet, G3501A, G3502A, G3503A

PTV liner, single baffle, glass wool, deactivated 180 5183-2038
PTV liner, single baffle, deactivated 200 5183-2036
PTV liner, multi baffled, deactivated 1.8 150 5183-2037
PTV liner, sintered glass, deactivated 15 112 5190-1426
Liners for High Temperature PTV Inlet, G3506A

PTV liner, high temperature, quartz 3.4 713 5188-5313
PTV liner, high temperature, borosilicate 3.4 668 5188-5356
Syringes for Septumless and High Temperature PTV Inlets

Volume (pL) Description Needle Part No.
0.5 Removable 23/70/HP 5182-9651
5 Straight, fixed 23/42/HP 9301-0892
10 Straight, fixed 23/42/HP 9301-0713
50 Straight, fixed, for large volume injections 23/42/HP 5183-0318
100 Straight, fixed, for large volume injections 23/42/HP 5183-2058
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Purged Packed Inlets

Packed column analysis is frequently done when high efficiency separations are not needed or when gases
are analyzed by gas-solid chromatography. Purged packed inlets are simple in both design and use. Few
parameters need to be set, and all carrier gas flow flushes through the inlet into the column in the standard
configuration.

Purged Packed Inlet Practices and Rationales

Parameter Selection/Setting Rationale
Inlet temperature BP of solvent +50 °C Ensures flash vaporization
BP of major solute(s) Use for neat samples
Insert type 1/8 in stainless steel Use for stainless steel column only
1/4 in stainless steel Inserts permit connection of columns up to 1/4 in od
530 um
Liner Glass Use to lower activity (replaceable)
Initial column Temperature Sharpens peaks and reduces run time
temperature programming
Column type 1/8 in packed stainless Will not break
1/4 in packed glass Better for polar or labile compounds
530 pm
Carrier gas flow 10-40 mL/min Use with N, carrier gas
10-60 mL/min Use with He or H, carrier gas

For more information on our new expanded and refreshed
Agilent packed column portfolio, see page 470.




Purged Packed Inlet Troubleshooting

Purged packed inlets are active, have low volume and are generally flow controlled. This means that most
packed column inlet problems involve sample decomposition, flashback, or leaks.

Decomposition

Diagnose inlet sample decomposition by comparing retention times for decomposition products to their
standard retention times. Then try these options to improve results:

* Intracolumn direct injection

* Deactivated glass liners

* Lower inlet temperatures

* Remove column packing in the inlet zone

* ncrease flow rates

Backflash

Large sample injections can exceed liner capacity and backflash into the gas supply lines and onto the
septum. This can cause:

* Ghost peaks

* Sample losses

* |rreproducible peak areas
* Decomposition

Leaks

Septum and column leaks can cause column degradation and stationary phase decompositions on flow-
controlled column inlets.

¢ Change the septum on a regular basis and check column connections to help eliminate leak holes.

* Keep the oven and inlet at room temperature when not in use or while changing the septum.

GC AND GC/MS
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Purged Packed Inlet

Item Description Unit Part No.

1 Merlin Microseal high pressure nut 5182-3445

2 Merlin Microseal general purpose replacement septum 3 to 100 psi 5182-3444
Merlin Microseal low pressure replacement septum 5181-8815

3 Septum nut, purged inlets 18740-60835

4 Non-stick advanced green septa, 11 mm 50/pk  5183-4759
Non-stick long-life septa, 11 mm 50/pk  5183-4761
General purpose gray septa 11 mm 50/pk  5080-8896-50
Non-stick bleed and temperature optimized (BTO) septa, 11 mm 50/pk  5183-4757

5 Packed port insert weldment 19243-80570

6 Disposable glass insert, deactivated, 170 plL internal volume 5181-3382
Disposable glass liner, 170 pl internal volume 5080-8732

7 0-ring, Viton 12/pk  5080-8898

8 Inlet weldment (G3451-80501

9 Polyimide ferrule, 1/4 in 10/pk  5080-8774

10 1/4 in nut, brass 10/pk  5180-4105

1 Packed column adapter G1540-80013
1/4 in column adapter 19243-80540
1/8 in column adapter 19243-80530
530 pm column adapter for use with glass liners 19244-80540

12 Nut warmer insulation 19234-60715

13 Nut warmer cup assembly 19234-60700

14 For complete offering of column nuts, see page 40.

15 QuickPick purged packed inlet PM kit 5188-6498
Swabs for cleaning GC/MS 100/pk 5080-5400
Injection port cleaning kit 480-0003
Septum tool, knurled handle 450-1000
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7890/6890/6850 Purged Packed Inlet Supplies

Description Unit  Part No.
QuickPick purged packed inlet PM kit 5188-6498
Includes 5 non-stick BTO septa, 1 0-ring, 1 ferrule, and 1 disposable glass liner

Merlin Microseal 5182-3444
Merlin Microseal high pressure nut 5182-3445
Septum nut, purged inlets 18740-60835
Non-stick bleed and temperature optimized (BTO) septa, 11 mm 50/pk 5183-4757
Packed port insert weldment 19243-80570
0-ring, Viton 12/pk 5080-8898
Disposable glass liner, 170 plL internal volume 25/pk 5080-8732
Disposable glass insert, deactivated, 170 plL internal volume 5/pk  5181-3382
Polyimide ferrule, 1/4 in 10/pk 5080-8774
1/4 in nut, brass 10/pk 5180-4105
530 pm column adapter for use with glass liners 19244-80540
1/8 in column adapter for use with glass liners 19243-80530
1/4 in column adapter for use with glass liners 19243-80540
Nut warmer cup with insulation 19234-60720
Universal column nut 2/pk  5181-8830
Self Tightening column nut, for inlet/detector 5190-6194
Nuts and Ferrules for 1/8 in Packed Columns

Description Unit  Part No.
1/8 in stainless steel nut and ferrule set 20/pk 5080-8751
1/8 in brass nut and ferrule set 20/pk 5080-8750
Polyimide/graphite ferrule, 1/8 in 10/pk 0100-1332

o
@

How to install glass liner on Purged Packed Inlet
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Detector Systems

Flame lonization Detector (FID)

The FID requires routine maintenance to ensure optimum performance. Maintenance requirements are
application dependent, but Agilent recommends periodically cleaning or replacing the following items:

FID Routine Maintenance

Item Comments

FID Jet A plugged jet results in longer retention times as the column
exit/detector pressure increases. Once the jet becomes completely
plugged, it is difficult to light or sustain a flame.

Ignitor Glow-Plug Replace if corroded or burned out.

FID Collector/Insulators Contamination can contribute to detector noise or loss of sensitivity.
Column Adapter/Seals Leaks at column fittings can result in difficulty lighting the FID or
For Adaptable FID only sustaining a flame after injection.

Typical FID Problems

Condensation

Since the FID combustion process results in water formation, the detector temperature must be kept above
300 °C to prevent condensation. At detector block temperatures below 300 °C, the castle assembly drops
below 100 °C, resulting in condensation and possible rusting. Such condensation, especially when
combined with chlorinated or fluorinated solvents or samples, causes corrosion, with resulting increase in
detector noise and loss of sensitivity.




Flame Ignition

If the flame goes out or will not light:

* Measure the hydrogen/air and makeup flow rates — Low H, or makeup flows indicate a plugged jet,
or a leak at the column fitting. Measure each gas flow independently.

* Confirm that the ignitor is glowing during the FID ignition sequence.
* Check for partially or completely plugged jet — Formation of silica or carbon deposits at the tip of the FID collector assembly
jet can cause plugging. Incorrect capillary column installation can also cause plugging.

It is best to replace a plugged jet, rather than try to clean it.

* Check that the capillary column is not installed all the way to the jet tip (withdraw 1-2 mm).
¢ Check that the correct type of jet is installed for the column you are using.
* Check for leaking column or adapter fitting at the base of the FID.
* Check the lit offset value to make sure it is not too low or too high.
Adjust the value (normally set to 2.0 pA).

Injecting large volumes of aromatic solvent or water can cause the flame to go out. Switch to a non-
aromatic solvent or reduce injection volume.

Increased FID Noise or Loss in Sensitivity

FID noise is affected by:

¢ The cleanliness of the GC gases and gas delivery system — Ensure that the carrier/H, and air purity is
=99.9995%. Check traps and filters in the gas supply lines. The FID background signal should be
<20 pA when the flame is lit and stablized.

* Dirty collector/PTFE insulators — Clean or replace.
* Dirty jet — An incorrect flame pattern can increase noise or affect sensitivity.




c) WHAT YOU NEED:

¢ Column

* Ferrule(s)

¢ Column nut

¢ Column cutter

* 1/4 in open end wrench
* Septum

* |sopropanol

* Lab tissue

* Lint-free gloves

* Column ferrule installation tool
(p/n 19251-80680)

WARNINGS
& CAUTION

* The oven and/or inlet may be hot
enough to cause burns. If either is
hot, wear heat-resistant gloves to
protect your hands.

* \Wear safety glasses to protect your
eyes from flying particles while
handling, cutting or installing glass
or fused silica capillary columns.
Use care in handling these columns
to prevent puncture wounds.

* \Wear clean, lint-free gloves to
prevent contamination of parts with
dirt and skin oils.
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Installing a Capillary Column in the FID

1.
2.
3.
4.
5.
6.

Gather the required supplies and tools.

Load the GC maintenance method and wait for the GC to become ready.

If using the adaptable detector, verify that the adapter is installed.

Place a septum, capillary column nut, and ferrule on the column.

Score the column using a glass scribing tool. The score must be square to ensure a clean break.

Break off the column end by supporting it against the column cutter opposite the scribe. Inspect the
end with a magnifying loupe to make certain there are no burrs or jagged edges.

~

Wipe the column walls with a tissue dampened with isopropanol to remove fingerprints and dust.
8. Install the capillary column.

If the column id is greater than 0.1 mm:

a. Gently insert the column into the detector until it bottoms; do not attempt to force it further.

b. Finger tighten the column nut, then withdraw the column about 1 mm. Tighten the nut an additional
1/4 turn with a wrench.

If the column id is 0.1 mm or less, position the column so it extends above the ferrule by 48 mm

(capillary optimized fitting) or 68 mm (adaptable fitting). Slide the septum up to hold the column nut

and ferrule at this fixed position.

c. Insert the column into the detector. Slide the nut and ferrule up the column to the detector base.
Finger tighten the column nut until it grips the column.

d. Adjust the column (not the septum) position so that the septum is even with the bottom of the
column nut. Tighten the nut an additional 1/4 turn with a wrench.

Positioning the column

Capillary optimized fitting Adaptable fitting

|

NN

68 mm




FID Jet Identification and Selection

Before ordering parts for FID maintenance, determine which type of FID is installed on your GC. The FID is

available in two versions:
Adaptable FID Jet, 19244-80560
¢ Dedicated, Capillary Optimized: for capillary columns only

* Adaptable: for packed or capillary columns

To determine the type of FID installed on your GC, open the oven door and examine the fitting at the base of
the detector. Compare to the following diagram.

Hint: Adaptable jets are longer than dedicated capillary jets.

Adaptable fitting Capillary optimized fitting

Detector fitting

Adapter
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FID Jets

Item Description

Part No.

Jet, packed standard, 0.018 inid tip

18710-20119

1 Jet, 0.011in/0.29 mm id tip, capillary dedicated G1531-80560
2 Jet, 0.018 in/0.47 mm id tip, capillary optimized (G1631-80620
3 Jet, capillary adaptable, 0.011 inid tip 19244-80560
4 Jet, packed, high temperature, 0.018 in id tip 19244-80620
5
6

Jet, packed wide-bore, 0.030 in id tip (for high-bleed applications)

18789-80070




Jet Cleaning Procedure
Use Agilent FID Cleaning Kit, p/n 9301-0985
1.

Run a cleaning wire through the top of the jet. Run it back and forth a few times until it runs smoothly.

Be careful not to scratch the jet. (Do not force too large a wire or probe into the jet opening or the
opening will become distorted. A loss of sensitivity, poor peak shape, and/or lighting difficulties may
result if the opening is deformed.)

Fill an ultrasonic cleaning bath with aqueous detergent, and place the jet in the bath.
Sonicate for five minutes.

Use a jet reamer to clean the inside of the jet.
Sonicate again for five min.
Note: from this point on, handle the parts only with forceps!

Remove the jet from the bath and rinse it thoroughly, first with hot tap water and then with a small
amount of GC-grade methanol.

Blow the jet dry with a burst of compressed air or nitrogen, and then place the jet on a paper towel
and allow to air dry.

FID cleaning kit, 9301-0985
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7890/6890/6850 Flame lonization Detector (FID) Supplies

Item Description Unit  Part No.
1 FID collector assembly G1531-60690
2 Collector nut 19231-20940
3 Washer, spring, wavey, 19.0 to 19.81 mmid, 24.5 mm od 3050-1246
4 Hastelloy ignitor castle (optional) 19231-21060
Ignitor castle 19231-20910
5 Ignitor glow plug assembly 19231-60680
6 Collector insulator G1531-20700
7 Hastelloy collector body G1531-21090
Collector body (G1531-20690
8 Nut, collector spanner 19231-20980
9 Collector housing G1631-20740
10  Silicone gaskets, 0.890 in 0d/0.709 in id 12/pk  5180-4165
11 FID ignitor cable, 7890A only (G3431-60680
- - 2
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FID base assembly

Item Description

Unit  Part No.

Nut warmer insulation

19234-60715

Nut warmer cup assembly

19234-60700

Polyimide ferrule, 1/4 in

10/pk  5080-8774

1/4 in nut, brass

10/pk  5180-4105

FID/NPD 1/8 in packed column

19231-80520

FID/NPD adapter for capillary column

19244-80610

FID/NPD 1/4 in packed column

19231-80530

O | N || WO N =

1/8 in stainless steel nut and ferrule set

20/pk  5080-8751

1/8 in brass nut and ferrule set

20/pk  5080-8750

Polyimide/graphite ferrule, 1/8 in

10/pk  0100-1332

1/8 in nut, brass

10/pk  5180-4103

Universal column nut

2/pk  5181-8830

For complete offering of column ferrules, see page 37.
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Capillary-optimized FID parts
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Electron Capture Detector (ECD)

The Agilent micro ECD is the most sensitive on the market, with a detection zone volume 10 times smaller
than any other ECD. The replaceable liner serves as a physical stop for the column, ensuring reproducible
column installation and decreasing column contamination of the cell.

Liner Selection

The only assembly that requires routine maintenance is the glass liner in the makeup gas assembly,
especially for the pECD. All sample passes through the indent in the mixing liner of the pECD. The mixing
liner should be replaced if there is a significant loss of sensitivity or any time the column is
removed/reinstalled in the detector.

* Gigabore Liner (p/n 19233-20625): for original ECD design (5890 and 6890), brown, polyimide coating
* Mixing Liner (p/n G2397-20540): for pECD, clear glass with indent

Makeup Gas Adapter Maintenance/Installation Procedure

1. Remove the Makeup Gas Adapter from the ECD fitting with a 9/16 in wrench. Be careful not to stress
the 1/16 in stainless steel gas supply tube.

Unscrew the end cap of the Makeup Gas Adapter and ultrasonically clean in solvent.
Remove the old liner.

Clean the Makeup Gas Adapter body with solvent in a Nalgene squeeze bottle.
Wipe the Makeup Gas Adapter with a clean laboratory wipe.

Install the replacement liner.

Reinstall the tip of the Makeup Gas Adapter and tighten securely.

Reinstall the Makeup Gas Adapter. Make sure it is fully inserted into the detector.
Reinstall the column.

2.
3.
4.
5.
6.
1.
8.
9.
1

0. Reinstall the insulation cup.




Thermal Cleaning

If your baseline is noisy or the output value is abnormally high (>1000 Hz), and you have determined that
these problems are not being caused by leaks in the GC system, you may have contamination in the
detector from column bleed and sample residues. To remove contamination, you should perform a thermal
cleaning (bake out) of the detector. Bake out the detector at 20 to 30 degrees higher than normal operating
temperature (375 °C max), with 50 to 100 mL/min of makeup gas flow.

o WARNINGS & CAUTION

Detector disassembly and/or cleaning procedures other than thermal should be performed only by
personnel trained and licensed appropriately to handle radioactive materials. Trace amounts of
radioactive %Ni may be removed during other procedures, causing possible hazardous exposure
to § and X-radiation.

Radioactivity Leak Test

Electron capture detectors must be tested for radioactive leakage at least every six months. Records of tests
and results must be maintained for possible inspection by the Nuclear Regulatory Commission and/or
responsible local agency. More frequent tests may be conducted when necessary.

The procedure used is a "wipe test". A Wipe Test Kit is supplied with each new detector. Refer to the
information card supplied in the kit for instructions on performing the test.

Gas Purity

For successful EC detection, it's important that the carrier and purge gases are very clean and dry
(99.9995% minimum purity). Moisture, oxygen, or other contaminants can result in higher detector
response, but usually at the expense of both sensitivity and linear range. Always precondition the column
before connection to the detector.

ECD Wipe Test

The Wipe Test Kit (p/n 18713-60050) included with each new ECD includes an information card with
instructions for performing the test. Records of tests and results must be maintained for possible inspection
by the Nuclear Regulatory Commission (NRC) and/or responsible state agency.
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Electron Capture Detector (ECD) Supplies

Item Description Unit Part No.
1 Polyimide ferrule, 1/4 in 10/pk 5080-8774
2 1/4 in nut, brass 10/pk 5180-4105

3 Micro ECD makeup gas adapter, 7890

(3433-63000

Micro ECD makeup gas adapter, 6890

(G2397-80520

3a  ECD adapter end cap

19233-20755*

Fused silica liner for micro ECD makeup gas adapter

(G2397-20540"

Nut warmer insulation

19234-60715

19234-60700

For complete offering of column ferrules, see page 37.

For complete offering of column nuts, see page 40.

4
5
6 Nut warmer cup assembly
7
8
9

GC electron capture detector standard in isooctane 3x 0.5 mL ampoules

18713-60040

Micro ECD wipe test kit

18713-60060

*ltems 3a and 4 are supplied with item 3

\l

Electron Capture Detector (ECD) assembly

0 ECD WARNINGS

Although beta particles at this energy level have little penetrating power — the surface layer of the skin
or a few sheets of paper will stop most of them — they may be hazardous if the isotope is ingested or
inhaled. For this reason the cell must be handled with care. Radioactive leak tests must be performed
at the required intervals, the inlet and outlet fittings must be capped when the detector is not in use,
corrosive chemicals must not be introduced into the detector, and the effluent from the detector must

be vented outside the laboratory environment.

@
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Thermal Conductivity Detector (TCD)

The TCD compares the thermal conductivities of two gas flows — pure carrier gas (also called the reference
gas) and carrier gas plus sample components (also called column effluent).

Filament Maintenance

The primary maintenance for a TCD involves the filament. Most procedures involve improving filament life or
keeping the filament from becoming damaged or contaminated. To avoid filament damage and
contamination:

¢ Check for leaks

* Use gas purifiers to remove oxygen

* Avoid chemically-active sample components, such as acids and halogenated compounds
* Turn off the filament when not in use

Increasing Filament Lifetime

Use the following startup process to increase filament lifetime:

Purge the detector with carrier and makeup gas for 10-15 min before turning on the filaments.

This prevents oxidation of the filaments due to the presence of oxygen that has diffused into the cell
under no flow conditions.
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Cell Contamination

Cell contamination is a problem when a lower detector temperature is used to improve sensitivity. If the cell
becomes contaminated, a solvent flush of the detector may help to remove the condensed material.

Thermal Cleaning

The TCD can become contaminated with deposits from such things as column bleed or dirty samples.
A wandering baseline, increased noise level, or changes in response on a checkout chromatogram all
indicate contamination. Thermal cleaning, or bakeout (heating the detector block to evaporate the
contaminant), should be performed only after you have confirmed that the carrier gas and the flow
system components are leak-free and contaminant-free.

Watch out for decreased sensitivity caused by samples that react with the filament, originating from
oxygen-contaminated carrier gas, leaks in plumbing, or column bleeding. Samples with active components,
such as acids and halogenated compounds can chemically attack the filament as well. Also, sample
condensation will contaminate the detector cell if the temperature is too low.

Some types of contaminants can be removed by temperature bake out.




7890/6890/6850 Thermal Conductivity Detector (TCD) Supplies

Description Unit Part No.

For 1/8 in SS Packed Column Installation

Polyimide/graphite ferrule, 1/8 in 10/pk 0100-1332
1/8 in nut, brass 10/pk 5180-4103
For 1/4 in SS Packed Column Installation

Polyimide/graphite ferrule, 1/8 in 10/pk 0100-1332
1/8 in nut, brass 10/pk 5180-4103
1/4 in packed column adapter (G1532-20710
Polyimide ferrule, 1/4 in 10/pk 5080-8774 18 i stainles steel packed column
1/4 in nut, brass 10/pk 5180-4105
For Capillary Column Installation (Standard)

TCD capillary column adapter (51532-80540
Polyimide/graphite ferrule, 1/8 in 10/pk 0100-1332
1/8 in nut, brass 10/pk 5180-4103
Universal column nut 2/pk 5181-8830
6850 column nut 2/pk 5183-4732
530 pm, 1.0 mm id graphite ferrule 10/pk 5080-8773
320 pm, 0.5 mm id graphite ferrule 10/pk 5080-88b3
TCD sample 3x 0.5 mLampoules 18711-60060

Solution of 0.33% Cy4, Cy5, and Cy¢ normal alkanes
in hexane (w/w).
FID and TCD sample 3x 0.5 mLampoules 18710-60170 1/4 in packed column adapter, G1532-20710

This sample is used for the HP 5880, 5890 and 6890
with a FID or TCD. Solution of 0.033% Cy4, Cy5,
and Cyg normal alkanes in hexane.

Standard design



c) WHAT YOU NEED:

* Front ferrule

* Back ferrule

* Column nut

* Column cutter
* 7/16 in wrench
* Lab tissue

* Lint-free gloves

0 WARNINGS
& CAUTION

* The oven and/or inlet may be hot
enough to cause burns. If either is

hot, wear heat-resistant gloves to
protect your hands.

* \Wear safety glasses to protect your
eyes from flying particles while
handling, cutting or installing glass
or fused silica capillary columns.
Use care in handling these columns
to prevent puncture wounds.

* Wear clean, lint-free gloves to
prevent contamination of parts
with dirt and skin oils.
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Installing a Capillary Column in the TCD

1.
2.
3.
4.

Gather the required supplies and tools.
Assemble the ferrules and 1/8 in brass Swagelok nut on the column.
Score the column using a glass scribing tool. The score must be square to ensure a clean break.

Break off the column end by supporting it against the column cutter opposite the scribe. Inspect the
end with a magnifying loupe to make certain that there are no burrs or jagged edges.

Wipe the column walls with a tissue dampened with isopropanol to remove fingerprints and dust.
Insert the column into the detector until it bottoms.

Slide the column nut and ferrules up the column to the detector and finger tighten the nut.

© N o o

Pull out T mm of column. Tighten the nut an additional 1/4 turn with a wrench or until the column
does not move.

TCD Ferrules

Column ID (mm) Back Ferrules, 10/pk  Front Ferrules, 10/pk
0.63 5182-3477 5182-9673

0.32 5182-3477 5182-9676
0.25/0.2/0.1 5182-3477 5182-9677

No hole 5182-3477 5182-9679

1/8 in nut, brass 5180-4103

Front ferrule

Back ferrule

Column nut, 1/8 in brass

r
1)

L

Column




Determining the TCD
Electronic Pressure Control (EPC)

If you have a 6890A or 6890A Plus GC, you may have an older design EPC flow manifold for the TCD.

The older design requires removal of sheet metal panels to attach the TCD reference flow gas supply inside
the GC. The new "Minifold" design allows TCD reference gas to be connected directly to the back of the
GC. Replacement TCD filament block assemblies have different part numbers depending on the EPC

design type.

Once you have determined the type of EPC module, consider ordering a passivated filament block assembly,
which is recommended for fatty acid analysis or reactive/acidic samples.

TCD Filament Block Assemblies

Instrument  Passivated Applications Specifications EPC Design Part No.

7890A Yes Standard TCD Analysis Complete Detector Assembly Original (63432-60220
Gases/Hydrocarbons Includes detector palette and heater/sensor assembly

7890A Yes Standard TCD Analysis Complete Detector Assembly Original (53432-60221
Gases/Hydrocarbons Includes detector palette and heater/sensor assembly

Third detector, side mounted

6890 No Standard TCD Analysis Filament Block Only Original (61532-60675
Gases/Hydrocarbons Must reuse heater/sensor

6890 No Standard TCD Analysis Filament Block Only Minifold (61532-60685
Gases/Hydrocarbons Must reuse heater/sensor

6890 Yes Recommended for Filament Block Only Original (61532-60690
Fatty Acid Analysis Must reuse heater/sensor

6890/6850  Yes Recommended for Filament Block Only Minifold (61532-60695
Fatty Acid Analysis Must reuse heater/sensor

6890/6850 No Complete Detector Assembly Minifold (62630-61230

Includes detector palette and heater/sensor assembly
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Flame Photometric Detector (FPD)

In 2005, Agilent released an improved FPD with minimum detectable levels (MDL) of 3.6 pg/s for sulfur
and 60 fg/s for phosphorus. This is more than a b times improvement for sulfur. The updated design is based
on a one-piece deactivated transfer line jet assembly and improved optics. Upgrade kits are available.

Operation

The FPD uses three gases: air and hydrogen to support the flame, and nitrogen makeup for capillary
columns. The flow rates are critical for optimizing performance. Using nitrogen as a makeup gas is essential
to obtaining low MDLs. Do not use helium for the makeup gas.

Recommended Gas Flows

Detector Gas Flows Phosphorus Mode Sulfur Mode
Air 100 mL/min 60 mL/min
Hydrogen 75 mL/min 50 mL/min
Nitrogen makeup 60 mL/min 60 mL/min




Maintenance

Managing gas purity; contamination from column bleed, sample residue, and corrosion; and air leaks can
help keep your FPD at peak performance.

Gas Purity Glow plug, 0854-0141

Sulfur contamination is a common problem and causes noise and/or a higher baseline offset in the FPD. To
minimize sulfur contamination and achieve the lowest MDLs, use at least 99.9995% pure gases, clean
tubing, and regulators with metal diagrams. To protect your FPD over its lifetime, Agilent recommends gas
generators or supply gas filters designed to remove sulfur.

For more information on Gas Clean Filters, turn to page 164.

Contamination

The FPD is susceptible to buildup of residue on the surfaces of the ignitor coil, jet, combustion chamber,
and chamber window. The residue increases detector offset and reduces the signal-to-noise ratio.

The sample or column bleed usually cause the residue. After a period of time, you may need to

rebuild the detector and replace the transfer line. Do not clean the transfer line, jet, or other parts

with brushes or solvents.

To increase the time between servicing, remove the column, cap off the detector, and run it at 250 °C with
the flame to bake off some of the residue. Replacing the ignitor may reduce baseline output. If these tactics
are not effective, rebuild the detector.

If your solvent or sample is corrosive, it can erode the aluminum vent tube. Agilent recommends using
alternative stainless steel vent tubes for these applications.

Air Leaks

The original FPD design has three more internal seals than the new design. Temperature cycling of the
detector causes the ferrules to shrink and leaks to occur. The most common leaks are around the fused silica
transfer line. To eliminate these leaks, remove the detector from the GC and tighten the transfer line fittings.

For both the original and new FPD, leaks can develop at the column nut or capillary column adapter, the
gang fitting at the EPC module, around the vent tube, or around the ignitor glow plug. If you are replacing
fittings or O-rings, always use conditioned, graphitized-polyimide ferrules and Agilent's low sulfur O-rings.
Make sure ferrules are the correct size for your column.
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Flame Ignition Problems

You can tell if your FPD is lit by checking the detector "Output” and "Flame" on the display. The detector
senses that the flame is on by comparing the output with the offset. An optimized FPD normally runs with
an output in the range of 30 to 80 with the offset point at 2.0. If the flame is out and the electrometer is on,
the output usually displays less than 1.

Most FPD ignition problems are caused by incorrect gas flows, incorrect column installation, or a dirty or
defective ignitor. To troubleshoot:

Make sure the FPD is at operating temperature before trying to light.
Remove the rubber drip tube while lighting the FPD.

1

2

3. Increase air supply pressure by 10-20 psi.

4. Check the detector gas flows to see if they match the Recommended Gas Flows table.
5

Check the detector output when you turn the flame on. The photomultiplier will see the glow of the
ignitor and jump to about 68000 pA.

6. Remove the column and check the tip for residue or burnt polyimide coating. If it appears damaged,
cut off the damaged portion and reinstall to the proper height.

7. Remove the ignitor glow plug. If dirty or damaged, replace it.

Less common problems include leaks, quenching, and condensation:

* Large air leaks at the inlet or detector can reduce the percentage of the hydrogen-air mixture at the
detector and cause ignition problems.

* Large injections of certain samples can cause flameouts or quenching that cause the detector to
attempt to relight, interrupting your analysis.

¢ Condensation is a by-product of the burning of your sample. For many analyses, the liquid is collected
from the vent tube. If the liquid drips back into the detector, it will extinguish the flame. Agilent
recommends that you wait to light the flame until the detector is at temperature and equilibrated.

* Light leaks at the vent tube can cause a higher baseline offset. Make sure the vent tube ferrule seals
tightly against the emission block. Keep the lid closed over the detector.




Installing a Capillary Column Adapter to the FPD

1. Gather the required supplies and tools.

2. Load the GC maintenance method and wait for the GC to become ready.

3. Insert the capillary adapter into the 1/8 in nut as shown, then thread the nut onto the detector fitting.
4

Finger tighten the nut, then tighten an additional 1/8 turn with a wrench.

FPD fitting

Capillary adapter —%

Y "

1/8 in nut

0 WARNINGS & CAUTION

* The oven and/or inlet may be hot enough to cause burns. If either is hot, wear heat-resistant
gloves to protect your hands.

* \Wear safety glasses to protect your eyes from flying particles while handling, cutting or
installing glass or fused silica capillary columns. Use care in handling these columns to
prevent puncture wounds.

* \Wear clean, lint-free gloves to prevent contamination of parts with dirt and skin oils.

c) WHAT YOU NEED:

* FPD capillary column adapter
* Column cutter

* 1/4inand 9/16 in wrenches
* Metric ruler

* 1/8 in nut

* Lint-free gloves



112

ﬂ WHAT YOU NEED:

* Column measuring tool, p/n
19256-80640

¢ Column cutter

¢ 1/4inand 7/16 in wrenches
¢ Column nut

* Ferrule

e Capillary column

¢ Lint-free gloves
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Attaching a Capillary Column to the FPD

1. Gather the required supplies and tools.

2. Load the GC maintenance method and wait for the GC to become ready.
3. Assemble a septum, column nut, and ferrule on the end of the column.
4

Insert the end of the column through the column measuring tool so that the end protrudes
beyond the tool.

5. Tighten the column nut until it grips the column. Tighten the nut an additional 1/8 to 1/4 turn
with a pair of wrenches. Snug the septum against the base of the column nut.

6. Use a wafer cutter at 45° to score the column.

7. Snap off the column end. The column may protrude about 1 mm beyond the end of the tool.
Inspect the end with a magnifying loupe to make certain that there are no burrs or jagged edges.

8. Remove the column, nut, and swaged ferrule from the tool.
9. Wipe the column walls with a tissue dampened with isopropanol to remove fingerprints and dust.
10. Verify that a capillary adapter is installed in the detector fitting.

11. Carefully thread the swaged column up into the adapter. Finger tighten the column nut,
then use a wrench to tighten an additional 1/8 turn.

If you are using a capillary column, the tip of the column must be at least 1T mm below the surface of the jet.
When you install the column, measure the distance from the sealing surface of the ferrule to the tip of the
column. This measurement is 153 mm for the original FPD and 145 mm for the new FPD. For the new
design, Agilent recommends using the column measuring tool, p/n 19256-80640.

Score column here

Column measuring tool

Ferrule

Column nut | 145 mm '




