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Abstract 
Polyaromatic hydrocarbons (PAHs) are pollutant compounds that are components of coal, oil, and 
gasoline and can form from processes such as burning wood and cooking food. They are persistent in 
nature and can be found in the environment. At the same time, they are also hazardous to human 
health and, therefore, must be monitored. Typically, PAHs are analyzed via gas chromatography. In this 
application note, the Lucidity miniGC was used to effectively separate 13 PAH compounds on a Restek 
MXT-5 column and the included Lucidity software was used to create calibration curves for 5 to 100 
ppm for each compound. Each calibration curve had a R2 greater than 0.99, indicating excellent 
linearity.   

 

Introduction 
Polyaromatic hydrocarbons (PAHs) are naturally occurring compounds that are found in coal, oil, and 
gasoline. PAHs are often persistent in the environment, causing them to accumulate. This 
accumulation, as well as other modes of exposure, including vehicle exhaust, cigarette smoke, wood 
smoke, and the cooking of food, especially meat, can be venues of exposure to humans. PAHs have 
been shown to be hazardous to human health, causing problems such as allergies, asthma, endocrine 
and thyroid disruption, reproductive toxicity, fetal and child development delays, and cancer. Thus, it is 
important that the PAH levels be assessed in the environment.  

PAHs are typically analyzed using gas chromatography. In this application note, a GC-FID system from 
Lucidity, the miniGC in conjunction with a MXT-5 column from Restek was used to separate the 
compounds found in an EPA PAH mix and was used to create a calibration curve for eight of the 
compounds found in the mix.  
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Materials and Methods 
Reagents 
EPA 525 PAH Mix A was purchased from Millipore Sigma. The column used was provided by Restek. 
The standard was diluted in dichloromethane purchased from Sigma to create a calibration curve.  

 

Analysis 
GC Method 

Parameter Value 

Column Restek MXT-5 30 m, 0.25 mm ID, 0.25 µm 

Injection Volume 1 μL split (split ratio 1:1) 

Liner Restek Topaz 4.0 mm ID Low Pressure Drop Precision Inlet Liner w/ Wool 

Injection Temperature 270 °C 

Carrier Gas He, constant flow 

Flow Rate 2.00 mL/min 

Oven Parameters 100 °C (hold 1 min) to 200 °C at 10 °C/min to 250 °C at 7 °C/min (hold for 6 min) to 300 °C at 
20 °C/min (hold for 10 min) 

Run Time 36.63 minutes 

Detector Temperature 320 °C 
 
The miniGC ramp from 100 °C to 300 °C was able to separate the 13 compounds on the column, as shown in 
Figure 1. The peak label in Figure 1 corresponds to the compounds shown in Table 1. 

 

Results 
A calibration curve was created from 5 to 100 ppm for all 13 compounds (acenaphthylene, anthracene, 
benz[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[ghi]perylene, benzo[a]pyrene, 
chrysene, dibenz[a,h]anthracene, fluorene, indeno[1,2,3-cd]pyrene, phenanthrene, and pyrene) found 
in the mix. All calibration curves had R2 values greater than 0.99, indicating good linearity. An example 
is shown in Figure 2. 
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Peak Number Compound Retention Times 

1 Acenaphthylene 7:06 

2 Fluorene 8:34 

3 Phenanthrene 10:38 

4 Anthracene 10:44 

5 Pyrene 13:53 

6 Benz[a]anthracene 17:10 

7 Chrysene 17:17 

8 Benzo[b]fluoranthene 20:26 

9 Benzo[k]fluoranthene 20:32 

10 Benzo[a]pyrene 21:35 

11 Indeno[1,2,3-cd]pyrene 26:12 

12 Dibenz[a,h]anthracene 26:20 

13 Benzo[ghi]perylene 26:51 

Table 1: Compounds for corresponding peak in Figure 1. 

 

 
Figure 1: A chromatogram of the 13 compounds contained in the EPA 525 PAH Mix A at 100 ppm.  
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Figure 2: Screenshot showing the calibration curve of indeno[1,2,3-cd]pyrene from 5 to 100 ppm.  

 

Conclusion 
PAHs are naturally occurring compounds that are hazardous to humans and measuring their 
concentration is typically done using gas chromatography techniques. In this application note, the 
Lucidity miniGC was used with a Restek MXT-5 column to separate 13 compounds found in EPA 525 
PAH Mix A. Using the miniGC software, 13 calibration curves were created using the standard at 
concentrations from 5 to 100 ppm, and all curves had R2 values greater than 0.99, indicating excellent 
linearity. The miniGC provides a solution for PAH analysis. 
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