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Introduction
 
•	 The Sunset Carbon Evaluation Project by EPA’s Office of 

Air Quality Planning and Standards(OAQPS) Ambient Air 
Monitoring Group (AAMG) is working with State and local 
monitoring agencies to collect field data at seven (7) sites 
across the United States using the Sunset Semi-
Continuous Organic and Elemental Carbon (OC/EC) 
instrument. 

•	 This project is an instrument evaluation and feasibility 
study of the Sunset (OC/EC) instrument as well as a data 
comparison with the URG 3000N and Magee Scientific 
Aethalometer where present. 



    Blair Street Air Monitoring Site
 



  Sunset OC/EC Instrument
 



  
        

   
      

     
     

   
      

      
      
         

      
      

Theory of operation: 
° The sample is collected on a quartz filter for 49 

minutes of every hour. 
° The oven is purged with helium, a stepped-

temperature ramp increases the oven temperature 
to 870 deg. C., thermally desorbing organic 
compounds and pyrolysis products into a 
manganese dioxide (MnO²) oxidizing oven. 

° The carbon fragments flow through the MnO² oven 
and are quantitatively converted to CO² gas. 

° The CO² is swept out of the oven with a helium 
stream and measured by a self contained non-
dispersive infrared (NDIR) detector system. 



       
       

      
    

        
  

   
 

Weekly/Biweekly maintenance: 
° Check tank pressure 
° Check oven temperature. Should be 500ºC. during 

sampling and 870ºC. during analysis. 
° Manually set flows to zero and autozero, if necessary 
° Replace and clean sample filters 
° Shut down the software, restart the computer and 

reopen the software 
° Blank Values (< ±0.3 µg TC) 
° Analyzer Gas Flows (relatively stable) 



 
    
        

    
       

 
       

 
        

        
    

  
   

   
       

  

Monthly Maintenance 
•	 Flow check (8 LPM ± 1.2 LPM) 
•	 Two filters installed like normal and a 3rd “boat” filter 

installed at end of quartz insert 
•	 10 µL stock sucrose solution (~42.1 µg TC) injected onto 

“boat” filter 
•	 20 µL lowlevel sucrose solution (~21 µg TC) injected onto 

“boat” filter 
•	 Analyze and confirm instrument detects 3 with stock and 3 

with lowlevel are within ±5% of the expected sucrose 
concentration. 

•	 Clean cyclone inlet 
•	 Replace denuder filter papers 
•	 Clean quartz insert 
•	 Download backup data out of instrument 
•	 Clean dropout tee 
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Additional Maintenance 
• 48 hour blank 
• Clean inlet tubing 
• Recalibrate flows as necessary 
• Clean photodetector 
• Replace tanks and recalibrate flows as 

necessary 
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Problems encountered with Sunset OC/EC
 

•	 Oven breaks easily 
•	 Flow calibration is not an easy process compared to 

other air monitoring equipment 
•	 Ambient temperature probe is not stable 
•	 Filter can turn sideways during installation 
•	 The instrument needs to have better software so that is 

more comparable to other air monitoring instruments 
•	 Ambient temperature and pressure calibrations are not 

straightforward 
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Additional Information
 
Comparison of Sunset with URG 3000N and 
Aethalometer at Blair Street NCore site in 
St. Louis, MO 



            
          

       

      
      

        
        

      
       

CSN Carbon
 
Organic Carbon: OC = OC1 + OC2 + OC3 +OC4 + OP 
Elemental Carbon: EC = EC1 + EC2 + EC3 – OP 
Total Carbon: TC = OC + EC 

•	 OP is organic carbon that is pyrolized in the first steps 
in the analysis and then burns with the elemental 
carbon in the later steps. OP is determined by 
transmittance (OP TOT) or reflectance (OP TOR). OC 
and EC depend on the OP method. 

•	 TC is independent of OP (OP cancels in the sum). 
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Blair St. Sunset Total Carbon and CSN Total Carbon 
(every third day) 
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Blair St. CSN EC TOR and Aethalometer Black Carbon 

(every third day) 
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Blair St. Sunset Optical EC and CSN EC TOT 
(every third day) 
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Blair St. CSN OC TOT and Sunset Optical OC 
(every third day) 
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Blair St. Carbon Measurement Summary
�
Averages, October 2013-March 2015, µg/m3
�

(Aethalometer and Sunset averages listed adjacent to CSN measurement that they best agree with)
�

CSN Aethalometer Sunset 

Total Carbon 2.75 2.84 

EC TOR/BC 0.64 0.84 

EC TOT/Optical EC 0.43 0.46 

OC TOT/Optical OC 2.32 2.39 
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Blair St. Carbon Measurement Averages, October 2013-March 2015 
{every third day) 
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Carbon data is available on non CSN sampling days
 

5/7/16 5/8/16 5/9/16 

Preliminary Data 

(CSN sampling day) (no CSN) (no CSN) 


