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Describe the GC flow path and identify the function of 
each major system component.

1

Properly set up and start a GC system, including basic gas 
configuration, column installation, and system checks.

2

Explain how carrier gas and column parameters influence 
separation performance.3

Recognize the operating principles and applications of 
common GC detectors.4

Diagnose common GC issues using a structured 
troubleshooting approach based on symptom-to-cause 
mapping.

5

5

Learning 
Objectives

Differentiate between separation problems and 
detection problems within a GC system.6

7

Lesson 3.1
Setting Up Your GC System

8

GC System Flow Path

Transportation Through The System
• Inert carrier gas moves analytes through 

the GC
• Sample is injected and vaporized
• Separation occurs in the heated column 

via interaction with the stationary phase

Why Flow Order Matters
• Compounds exit the column one at a 

time
• The detector converts them into an 

electrical signal
• The chromatogram shows retention 

time and signal intensity

Image from Shimadzu
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GC System Components

Oven

ColumnInjector
Carrier Gas 

System

9

Detector

Carrier Gas Handling & Readiness

10

Secure cylinder and regulator

Verify gas purity (≥99.999%)

Install purification traps (O₂ / moisture)

Leak-check all fittings

Confirm stable inlet pressure

Validate electronic pressure control response

11

Gas Purification Protects Your Column
Even “Ultra-High Purity” Gas Isn’t Clean Enough
• 99.999% still contains ppm-level O₂ & H₂O
• Trace contamination becomes destructive at 

high temperature

What Contaminants Do
Oxygen
• Oxidizes stationary phase
• Creates active sites
• Leads to tailing & bleed

Protection Strategy
• Install O₂ + moisture traps upstream of GC
• Place traps close to instrument
• Replace before capacity is exhausted

Moisture
• Destabilizes baseline
• Accelerates degradation
• Reduces reproducibility

9
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Carrier Gas Flow Control Modes

Constant Flow

• Maintains steady carrier gas linear 
velocity

• Retention times remain consistent 
across temperature ramps

• Preferred for reproducible method 
performance

• Compensates automatically as 
oven temperature changes

Constant Pressure

• Maintains fixed inlet pressure
• Flow rate changes as oven 

temperature changes
• Retention times may shift during 

temperature programs
• Simpler but less retention-time 

stable

12

13

Injector Preparation & 
Consumable Installation
Replace Inlet Consumables
• Install clean inlet liner
• Replace septum
• Inspect or replace gold seal (if applicable)
• Verify O-rings are properly seated

Set Injector Parameters
• Set inlet temperature
• Configure split or splitless mode
• Confirm carrier gas flow to inlet
• Allow injector to equilibrate

14

Ferrules & Sealing Integrity

• Must match column outer diameter
• Graphite or graphite/Vespel commonly used
• One-time compression seal

Ferrule Selection

Proper Installation

Seal Integrity 
Risks

• Slide ferrule onto column before insertion
• Correct orientation is critical
• Tighten securely but avoid over-torque

• Damaged ferrules cause micro-leaks
• Micro-leaks often appear under heat
• Replace ferrules during column changes

12

13

14



5

Capillary Column Installation

Leak CheckInstall into the 
Detector

Install into the InletTrim the Column

15

1 2 3 4

• Use a ceramic 
scoring tool

• Make a clean, 
square cut

• Inspect for jagged 
edges

• Slide ferrule onto 
column

• Insert to 
manufacturer-
specified depth

• Tighten fitting 
securely w/o over-
torque

• Insert to correct 
depth

• Secure fitting
• Ensure column is 

not under tension 
(no kinks)

• Perform leak check 
at both fittings
(with heated 
column)

• Confirm stable 
carrier gas pressure

• Ensure column is 
centered in oven

Leak Detection Techniques

Cold Leak Check

• Perform immediately after 
installation

• Use electronic leak detector
• Check inlet and detector fittings
• Verify stable inlet pressure

16

Hot Leak Check

• Repeat at operating 
temperature

• Confirm seal integrity under 
thermal expansion

• Monitor for pressure instability

Warning Signs of a Leak
Retention time drift Elevated baseline noise

Poor peak shape Unexpected oxygen exposure

Column Conditioning

17

Confirm carrier gas is flowing 
Verify system is leak-free before heating
Ensure column is properly installed 
Set oven to manufacturer-recommended 
conditioning temperature
Ramp gradually to target temperature
Hold at conditioning temperature per 
guidance
Monitor baseline during heat-up
Confirm baseline stabilization before first run
Verify stable inlet pressure

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

8.
9.
10.

7.

15

16

17



6

Detector Startup & Activation

Detector Readiness

• Detector temperature set
• Required detector gases 

flowing
• Transfer line temperature 

verified (if MS)
• System thermally 

stabilized

18

Activation

• Ignite FID flame or enable 
detector

• Confirm signal response
• Verify no abnormal noise
• Allow baseline 

stabilization

19

Baseline Stability Assessment

What a Stable Baseline Looks Like
• Minimal drift over time
• Low noise level
• No periodic spikes
• No unexplained ghost peaks

Before Injecting a Sample
• Confirm stable detector signal
• Verify retention time window is clear
• Run solvent blank
• Evaluate peak shape and signal integrity Image from Shimadzu

Pressure Monitoring at Startup

Normal Pressure Behavior

• Gradual pressure increase after 
column installation

• Stable once oven and inlet 
equilibrate

• Within expected method range
• Minor variation during 

temperature ramp

Warning Signs

• Rapid pressure spike
• No pressure buildup
• Fluctuating or oscillating pressure
• Unexpected pressure drop

20
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Common Setup Errors That Damage GC Columns

Column 
Under 

Tension or 
Kinked

Improper 
Column 

Cuts

Over-
Tightening 

Ferrules

Heating 
the 

Column 
with 

Oxygen 
Present

21

Dirty Inlet 
Components

23

Lesson 3.2
Choosing Columns and 

Carrier Gas

Why Column Selection 
Determines Separation

24

The Column Is the Separation Engine

Retention, resolution, selectivity, and runtime are primarily 
controlled by stationary phase chemistry and column 
dimensions not the detector.

21
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GC Separation Mechanism

Mobile Phase (Gas)
• Inert carrier gas
• Transports analytes
• Minimal chemical interaction

Stationary Phase
• Liquid film coated on capillary wall
• Controls retention
• Drives separation selectivity

Stationary Phase Polarity Overview

Polar Phases

• PEG (Wax) columns
• Alcohols, acids, polar 

compounds
• Increased hydrogen 

bonding interactions

Mid-Polar Phases

• 5%–50% phenyl
• Aromatic selectivity
• Pharmaceutical 

applications

Non-Polar Phases

• 100% dimethyl 
polysiloxane

• Boiling point 
separation dominant

• General screening

26

Common GC Stationary Phases

27

Typical UsePolarityPhase Type

General screeningNon-polar100% Dimethyl

Drugs, aromaticsSlightly polar5% Phenyl

Isomer separationMid-polar50% Phenyl

Alcohols, acidsPolarPEG (Wax)

25

26
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Column Length: Resolution vs Runtime

Longer Columns

• Higher resolution

• Increased theoretical plates

• Longer runtime

• Higher pressure

Shorter Columns

• Faster analysis

• Lower pressure

• Reduced resolution

• Higher throughput

28

Internal Diameter (ID): Sensitivity vs Capacity

29

Thin capillary0.18mm

medium0.25mm

wide0.32mm

Mega bore0.53mm

Higher chromatographic efficiency
Greater detector sensitivity

Narrower peak widths
Lower sample capacity

Smaller ID Columns (0.18-0.25mm)

Higher sample loading capacity
Easier flow control

Lower efficiency
Broader peaks

Large ID Columns (0.32-0.53mm)

Film Thickness: Controlling 
Volatility & Retention

30

Thinner Films (0.1-0.25µm)
• Faster elution
• Sharper peaks
• Best for high-boiling analytes

Thicker Films (0.5-5µm) 
• Increased retention for volatile compounds
• Higher loading capacity
• Improved separation of light analytes

Film 
thickness 
primarily 
controls 

retention of 
volatile 

compounds.

28
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31

Column Physical Parameters

Film Thickness
Controls volatility retention and 
capacity

Column Length
Controls resolution and separation 
power

Internal Diameter
Controls efficiency and sensitivity

Column Length

Internal 
Diameter

Film 
Thickness

All three 
parameters 
interact to 
determine 
separation 

performance.

Real Column Example

Understanding this notation allows you to interpret any GC 
method quickly.

30 m × 0.25 mm × 0.25 µm

30 m = Separation efficiency
0.25 mm ID = Flow characteristics & sensitivity
0.25 µm Film = Retention behavior

32

Carrier Gas Options

Nitrogen

• Very stable
• Low cost
• High efficiency only 

at narrow velocity 
range

• Slower separations

Hydrogen

• Highest efficiency
• Fastest separations
• Lower cost
• Requires safety 

considerations

Helium

• Most common
• Good efficiency
• Inert and safe
• Increasing cost and 

limited supply

33

31

32

33



11

Carrier Gas Performance Comparison

34

SafetyCostSpeedEfficiencyCarrier Gas

SafeHighModerateHighHelium

FlammableLowFastestHighestHydrogen

SafeLowSlow
High (narrow 

optimum)Nitrogen

35

Linear Velocity & Efficiency

Efficiency is influenced by 
carrier gas linear velocity
• Hydrogen allows fastest optimal velocity
• Helium provides balanced performance
• Nitrogen has narrow optimal range

Carrier gas determines the efficiency 
window of your method

Flow Mode and Gas Choice

Constant Flow

• Maintains stable linear velocity

• Retention times remain consistent

• Preferred for temperature 
programs

Constant Pressure

• Flow rate changes during 
temperature ramps

• Retention shifts may occur

• Simpler configuration

36

34

35
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Common Column & Gas 
Selection Mistakes

37

Choosing column polarity incorrectly

Ignoring film thickness for volatile 
compounds

Selecting longer columns than necessary

Using nitrogen for fast methods

Overlooking gas purity requirements

Decision Framework for Column 
& Gas Selection

Select carrier 
gas based on 
efficiency and 

runtime

Choose 
column 

dimensions

Select 
stationary 

phase 
chemistry

Identify 
analyte 

volatility 
range

38

1 3 4

Optimize flow 
mode and 

velocity

1 2
1

4 5

40

Lesson 3.3
Troubleshooting GC Issues

37

38

40
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Why GC Problems Occur

Sample 

Factors

Method 

Factors

Instrument 
Factors

41

Environmental

Factors

Systematic Troubleshooting
Approach

42

Observe the symptom

Identify the likely system area

Test one variable at a time

Confirm root cause

1.

2.

3.

4.

43

Where Problems Originate in a GC System

Image from Shimadzu

41
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What a Healthy Chromatogram Looks Like

Stable Baseline

Symmetrical Peaks

Consistent Retention Times
Im
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Chromatographic Symptoms as 
Diagnostic Clues

45

Possible Symptom AreaSymptom

Inlet / ColumnTailing

Detector / GasNoise

Temperature / BleedDrift

46

Peak Tailing

Peak Tails
A prolonged trailing edge typically indicates active sites in 
the inlet or column, contamination, column degradation, or 
excessive sample loading.

44

45

46
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47

Peak Fronting

Peak Fronts
A distorted leading edge typically indicates column or inlet 
overloading, where too much analyte enters the column at 
once.

48

Broad Peaks

Loss of Efficiency
Broad peaks typically indicate reduced column efficiency due 
to column aging, contamination, incorrect carrier gas 
velocity, or excessive dead volume in the system.

49

Peak Splitting

Peak Splitting
A single compound appearing as two peaks typically 
indicates incomplete vaporization in the inlet or improper 
column positioning.

47

48

49
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50

Peak Asymmetry

Peak Shoulders
A shoulder on a peak often indicates co-elution of two 
analytes, column contamination, or loss of column efficiency.

51

Flat / Truncated Peaks

Flat Topped Peaks
A flat or truncated peak apex occurs when the detector 
signal exceeds its linear range, often due to excessive analyte 
concentration

52

Retention Time Drift

Gradual Retention Shift
Peaks shift progressively earlier or later across injections, typically 
caused by unstable carrier gas flow, system leaks, or oven 
temperature instability.

Image from Shimadzu
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53

Loss of Retention

Sudden Loss of Retention
Analytes elute significantly earlier than expected, typically caused by 
increased carrier gas flow, system leaks, or column damage..

Image from Shimadzu

Missing or Reduced Peaks

54

Incorrect detector settings or MS scan parameters

Split ratio too high or injection volume too low

Incomplete vaporization in the inlet

Column degradation or contamination

Analyte degradation or thermal instability

Leaks reducing analyte reaching the detector

Ghost Peaks

55

Carryover from a previous injection

Contamination in carrier gas or gas lines

Inlet residue 

Column memory effects from strongly retained 
compounds

Impurities from sample solvent, vials, or syringes

Column contamination or incomplete bake-out

53

54
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Carryover

56

Inadequate needle wash solvent

Strongly retained analytes

Contaminated injector seat

Insufficient column wash

High-concentration previous sample

Adsorption to system surfaces

57

Noisy Baseline

Baseline Noise
High-frequency signal variation may result from air bubbles, 
contaminated solvent, or detector instability.

Image from 
Research Gate

58

Baseline Drift

Baseline Drift
Gradual upward or downward movement of the baseline 
often indicates temperature instability or gradient 
inconsistencies.

Image from Elemental 
Lab Solutions
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59

Carrier Gas Leaks

Gas Cylinder 
Connections

Inlet Fittings

Column 
Nuts/Connections

Flow Instability

60

Possible CauseSymptom

EPC MalfunctionRetention Time Drift

Flow Controller MisconfigurationVariable Peak Areas

Carrier Gas Supply FluctuationsInconsistent Pressure Readings

Inlet Problems

Injection 
Technique

Inconsistent 
Injection Volume

Poor Syringe 
Handing

Dirty Liner

Adsoprtion Sites

Peak Distortion

Septum Issues

Leaks

Bleeding

61

Split/Splitless
Settings

Incorrect Split 
Ration

Vent Timing 
Errors

59

60

61
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Column Damage

Common Causes

• Oxygen Exposure

• Overheating

• Contamination

• Physical Breakage

Common Symptoms

• Peak Tailing

• Loss of Resolution

• Baseline Instability

62

Column damage often produces multiple 
chromatographic symptoms.

Detector Instability

ECD/TCD

• Temperature 
Instability

• Contamination

MS

• Filament Wear
• Vacuum Issues
• Contamination

FID

• Flame Out
• Incorrect Gas Ratios
• Dirty Jet

63

Routine GC Maintenance

64

Replace Septa Regularly

Change Inlet Liners

Monitor Gas Traps

Trim Column Periodically

Verify Detector Performance

62

63

64
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65

Diagnosing GC Problems: Start With the Symptom

First Thing to CheckMost Likely Symptom AreaObserved Symptom

Liner Contamination, Active SitesInlet / ColumnPeak Tailing

Column Dimensions, Oven ProgramColumn / MethodBroad Peaks

Carrier Gas Flow, LeaksGas SystemRetention Drift

Detector Stability, Gas PurityDetector / GasBaseline Noise

Carryover, ContaminationInlet / SampleGhost Peaks

67

Lesson 3.4
Gas Chromatography 

Detectors

68

What an GC Detector Does

Converts Chemical Information into Signal
A GC detector measures compounds as they elute from 
the column and converts their presence into an 
electronic signal. This signal is recorded by the data 
system and displayed as a chromatographic peak.

Determines What You Can and Cannot See
The detector does not separate compounds, it 
defines sensitivity, selectivity, and the type of 
analytical information you obtain.

65

67

68
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Where the Detector Lives in the GC System

Separation vs. Detection

Separation

• Occurs in the column
• Resolves compounds over time
• Affects retention and peak 

spacing
• Determines resolution
• Chemistry-driven

Detection

• Occurs after the column
• Converts analyte property into 

signal
• Determines sensitivity
• Determines selectivity
• Signal-driven

70

71

Classes of GC Detectors

• Mass Spectrometry 
(MS)

• Thermal Conductivity 
Detector (TCD)

Universal Detectors Element Specific 
Detectors

• Nitrogen-Phosphorus 
Detectors (NPD / MPD)

• Electron Capture 
Detector (ECD) 

• Flame Photometric 
Detector (FPD)

Organic Compound 
Detectors

• Flame Ionization 
Detector (FID)

69

70

71
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Sensitivity vs. Selectivity vs. 
Information

72

Not All Detectors Provide the Same Value

Sensitivity = how low you can detect.

Selectivity = how specifically you detect.

Information = how much chemical detail you obtain.

Detector choice determines analytical capability.

73

What is a Flame Ionization Detector (FID)

Flame Ionization Based Detection
Compounds eluting from the GC column enter a 
hydrogen–air flame, where organic molecules are 
pyrolyzed and ionized. The resulting ions generate 
an electrical current proportional to the amount of 
carbon present.

Highly Sensitive to Organic Compounds
FID responds strongly to carbon–hydrogen bonds, 
making it extremely effective for detecting 
hydrocarbons, solvents, and VOCs.

Quantitative but Destructive
The signal produced is proportional to the mass of 
carbon entering the detector, allowing excellent 
quantitation. However, analytes are destroyed 
during combustion in the flame.Im
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How the FID Works

74

Compounds Exit the Column
Analytes separated by the GC column enter the detector 
through the FID jet.

Hydrogen Flame Combustion
Hydrogen and air create a small flame that combusts the 
organic compounds.

Ion Formation
Combustion produces charged carbon-containing 
fragments (ions).

Ion Collection
An electric potential between the collector electrode and 
jet attracts the ions.

Signal Generation
The resulting ion current is measured and recorded as a 
chromatographic peak.

1.

5.

2.

3.

4.

72
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75

Key Components of an FID

Im
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FID Response Characteristics

Strong Response

• Hydrocarbons
• Organic solvents
• Volatile organic compounds 

(VOCs)
• Compounds containing C–H 

bonds

Weak / No Response

• Water
• Carbon dioxide (CO₂)
• Carbon monoxide (CO)
• Permanent gases (N₂, O₂, Ar)
• Inorganic compounds

76

FID is highly sensitive to carbon-
containing molecules, especially 

hydrocarbons.

These compounds do not form ions 
efficiently in the flame, resulting in 

little or no signal.

Strengths of the FID

77

Extremely sensitive to organic compounds

Wide linear dynamic range (accurate quantitation 
across large concentration ranges)

Excellent baseline stability and low noise

Simple, robust, and reliable detector design

Ideal for hydrocarbons, VOCs, and organic 
solvents

75

76
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Limitations of the FID

78

Destructive detection, analytes are burned in the 
hydrogen flame

Limited response to inorganic compounds

Little or no response to water, CO₂, CO, and 
permanent gases

Requires hydrogen and air gas supplies for 
operation

Does not provide structural identification of 
compounds

79

What is Mass Spectrometry (MS)

Measure Molecular Mass
Mass spectrometry measures compounds by converting molecules into 
charged particles (ions) and separating them according to their mass-to-
charge ratio (m/z).

Produce a Mass Spectrum
The detector records ion abundance at different m/z values, producing a 
mass spectrum that acts as a chemical fingerprint of the molecule.

Enables Compound Identification
Because fragmentation patterns are characteristic of specific molecules, mass 
spectra can be matched to spectral libraries to identify unknown compounds.

How the MS Works

80

Ionization
Molecules entering the mass spectrometer are converted 
into charged particles (ions) using an ionization source 
such as Electron Ionization (EI).

Ion Acceleration
The ions are accelerated and directed into the mass 
analyzer, where they are separated based on their mass-
to-charge ratio (m/z).

Mass Separation
The mass analyzer separates ions so that lighter ions travel 
differently than heavier ions, allowing them to be 
distinguished.

Detection
Separated ions strike the detector, generating an electrical 
signal that produces a mass spectrum showing ion 
abundance vs m/z.

1.

2.

3.

4.

78

79
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Ionization

81

Mass Analyzers in GC-MS

82

The mass analyzer separates ions based on their 
mass-to-charge ratio (m/z)

Electric or magnetic fields are used to control the 
motion of ions inside the analyzer

Different analyzer designs separate ions using 
different physical principles

The analyzer determines resolution, scanning 
speed, and sensitivity

83

Common Mass Analyzers in GC-MS

Quadrupole

Time of Flight

Ion Trap

Image from Creative 
Protemics

81
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Strengths of the MS

84

Provides compound identification through mass 
spectral fingerprints

Extremely high sensitivity and selectivity

Capable of detecting trace-level compounds 
(ppm–ppb or lower)

Spectra can be compared against large spectral 
libraries for unknown identification

Allows both qualitative identification and 
quantitative analysis

Limitations of the MS

85

Higher instrument cost and maintenance 
requirements

Requires high vacuum systems for operation

More complex to operate and interpret than 
simple detectors

Sample preparation may be more involved for 
some matrices

86

What is a Nitrogen-Phosphorus Detector (NPD)

Selective Detection of Nitrogen and Phosphorus

The NPD is a selective GC detector that responds strongly to compounds 
containing nitrogen or phosphorus, while most hydrocarbons produce little signal.

Thermionic Ionization Detection
Compounds pass through a hydrogen–air flame with a heated alkali bead, enhancing 
ion formation for nitrogen- and phosphorus-containing molecules.

Sensitive for Target Compounds
NPD is commonly used for detecting pesticides, pharmaceuticals, drugs, and 
environmental contaminants.

84

85

86
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How the NPD Works

87

Sample Enters the Detector
Compounds eluting from the GC column enter the NPD 
detector along with hydrogen and air.

Heated Alkali Bead
A small alkali metal bead (typically rubidium or cesium) is 
heated in the hydrogen–air flame.

Nitrogen/Phosphorus Ionization
Nitrogen- and phosphorus-containing compounds 
enhance ion formation at the bead surface.

Detection
The ions are collected by an electrode, producing an 
electrical signal proportional to analyte concentration.

1.

2.

3.

4.

Selectivity of the NPD

Strong Response

Nitrogen & Phosphorus 
Compounds

• Amines
• Amides
• Nitrogen-containing drugs
• Organophosphate pesticides
• Nitrogen-containing pesticides

Weak / No Response

Most Hydrocarbons

• Alkanes 
• Alcohols 
• Ketones
• Aromatic hydrocarbons
• Solvents without N or P

88

Strengths of the NPD

89

Highly selective for nitrogen and phosphorus 
compounds

Excellent sensitivity for pesticides and drugs

Reduced interference from hydrocarbon 
background

Ideal for trace analysis in complex samples

Compatible with most standard GC systems

87

88

89
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Limitations of the NPD

90

Selective only for N and P compounds

Alkali bead degrades over time and requires 
replacement

Detector response can drift as bead ages

Sensitive to oxygen and contamination

Requires regular maintenance and calibration

91

Thermal Conductivity Detector (TCD)
What is a TCD?
A universal GC detector that measures changes in thermal conductivity of the 
carrier gas as analytes pass through the detector.

How It Works
• A heated filament is placed in the gas stream
• Pure carrier gas maintains stable heat loss
• When analytes elute, thermal conductivity changes
• This alters filament temperature and electrical resistance
• The change is recorded as a chromatographic signal

Key Characteristics
• Universal detection
• Non-destructive
• Lower sensitivity than FID

92

Electron Capture Detector (ECD)
What is an ECD?
A highly selective GC detector that responds strongly to electronegative 
compounds, especially halogenated molecules.

How It Works
• A radioactive source produces a stream of electrons
• Electrons create a stable current in the detector
• Electronegative compounds capture electrons
• This reduces the current, producing a signal

Key Characteristics
• Extremely sensitive for halogenated compounds
• Common in environmental pesticide analysis
• Limited response for most hydrocarbons

90

91
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93

Flame Photometric Detector (FPD)
What is a FPD?
A selective GC detector that measures light emitted from sulfur- and phosphorus-
containing compounds when they are burned in a hydrogen–air flame.

How It Works
• Compounds elute from the GC column into a hydrogen–air flame
• Sulfur and phosphorus compounds form excited species during combustion
• These species emit light at characteristic wavelengths
• Optical filters isolate the sulfur or phosphorus emission
• A photomultiplier tube converts the light into an electrical signal

Key Characteristics
• Selective for sulfur and phosphorus compounds
• Widely used for pesticide and environmental analysis
• Sensitivity varies depending on the element being measured

The Detector Spectrum

ECD MSFID

94

FPDTPD NPD

95

Detector Selection Logic

General Organic CompoundsFID

Compound ID and ConfirmationMS

Nitrogen & Phosphorous CompoundsNPD

Halogenated CompoundsECD

Permanent Gasses / UniversalTCD

Sulfur & Phosphorous CompoundsFPD

93

94
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Common Detector Selection 
Mistakes

96

Choosing GC-MS when a simpler detector would 
suffice

Confusing sensitivity with selectivity. Highly sensitive 
detectors may still detect many unwanted 
compounds.

Ignoring compound chemistry. Certain detectors 
respond only to specific elements or functional 
groups.

Overlooking maintenance and operating 
requirements

QUIZ

1. Describe the complete flow path of analytes through a gas chromatograph, starting with the 
carrier gas and ending with the detector signal. What role does each major component play?

2. Even ultra-high-purity carrier gases can still contain trace contaminants. Explain why oxygen 
and moisture traps are necessary and describe how these contaminants can damage a GC 
column or affect results.

3. After installing a new column, you observe gradual retention time drift between injections. 
What issues in the carrier gas or pressure control system could cause this behavior?

4. Column selection is often described as the “separation engine” of a GC method. Explain why 
stationary phase chemistry and column dimensions have a larger impact on separation than 
the detector.

5. Explain how each of the following column parameters influences chromatographic 
performance:
o Column length
o Internal diameter
o Film thickness

QUIZ

6. You are analyzing very volatile compounds that elute too quickly and show poor separation. 
What changes to column parameters or conditions could improve retention and resolution?

7. A chromatogram shows consistent peak tailing for several compounds. What inlet or column 
conditions could cause this behavior, and why does it lead to asymmetric peaks?

8. Describe the difference between baseline noise and baseline drift in a chromatogram. What 
types of system issues or environmental factors might produce each symptom?

9. A compound appears as two closely spaced peaks instead of a single peak. What GC problem 
might cause peak splitting, and how could improper injection or inlet conditions contribute?

10. Compare Flame Ionization Detection (FID) and Mass Spectrometry (MS) in terms of the type of 
compounds they detect best, the information they provide, and when each detector would be 
preferred in an analytical method.

96

97

98



32

mchipka@synthegrity.com

Makayla Chipka, M.S.

CONTACT ME
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