Liquid Chromatography (LC) Troubleshooting Guide

There are three separate flow charts for troubleshooting liquid chromatography (LC) challenges. The starting point for each flow chart is a challenge you might observe working with your LC system. Each flow chart has end points at each of 6 possible solutions. If there is a missing solve for your instrument, you should send an email to: ptfionboarding@gmail.com
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Each flow chart is described in detail below. From the following list, select the in-document link corresponding to the problem you’re troubleshooting to navigate to the relevant flow chart.
[bookmark: _LC_problems_to]LC problems to troubleshoot
Problem 1: My LC pressure is irregular
Problem 2: Retention times of peaks are inconsistent
Problem 3: Pressure trace does not match PTFI reference

[bookmark: _Flow_chart_1:]Problem 1: Irregular LC pressure
1.1: Is the LC pressure at starting chromatography conditions higher or lower than normal?
· Pressure is low: Go to item 1.2
· [bookmark: IV]Pressure is high: Go to item 1.4

[bookmark: _2:_Visually_inspect][bookmark: _II:_Visually_inspect]1.2: Visually inspect LC and all line connections for leaks.
Use pH paper or a KimWipe to collect small drops of solvent.
· No leak detected: Go to item 1.3
· Leak detected: See solution B

[bookmark: _3:_Perform_leak]1.3: Perform leak test in instrument software.
· No leak detected: See solution A
· Leak detected: See solution B

[bookmark: _4:_Estimate_the][bookmark: _IV:_Estimate_the]1.4: Estimate the number of injections on the in-line filter and analytical column.
Documents tracking the number of injections can help determine the lifetime of consumables.
· Analytical column above 2000 injections and/or in-line filter above 300 injections: See solution C
· Analytical column under 2000 injections and/or in-line filter under 300 injections: Go to item 1.5

[bookmark: _5:_New_sample]1.5: New sample matrix?
· No: See solution D
· Yes or unsure: See solution E

Return to the start of flow chart 1
Return to the list of problems

[bookmark: _Flow_chart_2:]Flow chart 2: Inconsistent retention times
2.1: Is the LC pressure irregular at starting chromatography conditions?
· Pressure is irregular: Go to item 2.2
· Pressure is normal: Go to item 2.4

[bookmark: _2.2:_Estimate_the]2.2: Estimate the number of injections on the in-line filter and analytical column.
Documents tracking the number of injections can help determine the lifetime of consumables.
· Analytical column above 2000 injections and/or in-line filter above 300 injections: See solution C
· Analytical column under 2000 injections and/or in-line filter under 300 injections: Go to item 2.3
· Leak detected: See solution B

[bookmark: _2.3:_New_sample]2.3: New sample matrix?
· No: See solution D
· Yes or unsure: See solution E

[bookmark: _2.4:_Do_peaks]2.4: Do peaks have normal shapes (no tailing/fronting)?
· No: See solution F
· Yes or unsure: See solution B


Return to the start of flow chart 2
Return to the list of problems

[bookmark: _Flow_chart_3:]Flow chart 3: Unusual pressure trace
3.1: Is pressure within +/-100 bar of starting conditions?
· Pressure is irregular: Go to item 3.2
· Pressure is normal: See solution B

[bookmark: _3.2:_Is_pressure]3.2: Is pressure reaching the maximum apex during the run?
· Yes: Go to item 3.3
· No or unsure: See solution A

[bookmark: _3.3:_Estimate_the]3.3: Estimate the number of injections on the in-line filter and analytical column.
Documents tracking the number of injections can help determine the lifetime of consumables.
· Analytical column above 2000 injections and/or in-line filter above 300 injections: See solution C
· Analytical column under 2000 injections and/or in-line filter under 300 injections: See solution E
· Leak detected: See solution B


Return to the start of flow chart 3
Return to the list of problems

Solutions
[bookmark: _Solution_A:_Check]Solution A: Check mobile phases and condition LC
Ensure correct mobile phases are selected in vendor software and on instrument. Visually ensure no particulate in solvents. If necessary, remake solvents.

Return to the list of problems

[bookmark: _Solution_B:_Leak]Solution B: Leak in LC
For leaks at column or in-line filters, tighten fittings (see Note 1). For leaks in the LC pump, follow required maintenance as defined by instrument manufacturer. For leaks in autosampler, flush needle and injection valve ports. 

Return to the list of problems

[bookmark: _Solution_C:_Clean]Solution C: Clean or replace in-line filter or analytical column
The in-line filter and analytical column can be cleaned following instructions outlined in the nontargeted-metabolomics-technical-guide (see Note 2).

Return to the list of problems

[bookmark: _Solution_D:_Clog]Solution D: Clog in LC
Untighten line fittings, looking for significant pressure drops. Clean the clogged line and/or valve as directed by the instrument manufacturer.

Return to the list of problems

[bookmark: _Solution_E:_Possible]Solution E: Possible matrix effect of sample
Compounds in sample matrix may be causing clogs in the system (see Note 3). Consider using a different resuspension solvent to remove these interfering compounds prior to analysis.

Return to the list of problems

[bookmark: _Solution_F:_Excess]Solution F: Excess sample line
If possible, shorten the length of the tubing that carries samples from the column to the mass spectrometer.

Return to the list of problems


Notes
[bookmark: _Note_1]Note 1
If the in-line filter is continually leaking, consider using a metal ferrule on the line connecting the LC pump to the column.

Return to solution B

[bookmark: _Note_2]Note 2
If analytical columns are above lifetime, consider replacing the column and re-starting analysis.

Return to solution C

[bookmark: _Note_3]Note 3
In most cases, solution D should be explored before solution E.

Return to solution D
Return to solution E
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Notes

Note 1: If in-line filter is continually leaking,
consider using a metal ferrule onthe line
connectingthe LC pump to the column.

Note 2: If analytical columns are above lifetime,
consider replacingthe column and re-starting
analysis.

Note 3: In most cases, solution D should be
explored before solution E.





