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Objectives

• Report status of IMPROVE carbon analyses

• Enumerate improvements on carbon 
analyzers



Summary of Carbon Lab Operations

• Maintained 24 hours per day/6-7 days per week 
operation with 2 full-time and 4 part-time staff

• Recruited Post-Doctoral Fellow Jerome Robles 
(Chemical Engineer) to perform calibration and 
maintenance

• Completed IMPROVE backlog (June 2009)

• Analyzed over 23,000 IMPROVE samples (June 2010)



IMPROVE Carbon Analysis following 

the IMPROVE_Aa Protocol
(7/09 – 6/10)

Sampling Period Samples 
Received

Analysis Completion 
Dateb

7/1/09-12/31/09 11,390 2/21/10

1/1/10-6/30/10 10,880 9/9/10

a Chow et al. (2007)
b Currently analyzing August and September 2010 samples



Refine Temperature Ramping for 

OC1 and OC2
• Create three set points:

1. Force a 100% controller output (rapid heating)

2. Turn heater off (stabilization)

3. Provide fine adjustments
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Software Enhancements

• Integrate maintenance database 

– Improved maintenance guide

– Revised electronic/mechanical trouble shooting 
guide

• Establish analyzer status program

– Provides real-time monitoring of instrument 
operation with direct access to data summary

– Improved database of maintenance, 
calibration, and analyses



Integrated Maintenance

Database

Scheduled Temperature
Calibrations

Punch 
Calibration
Calculator

Maintenance 
History

For CA#10

Carbon
Calibration
Data Entry 
and Plot



Troubleshooting Guide 
(accessible through Maintenance Database)



• Status Logger program allows 
operator to record abnormal findings 
and provides analysis updates every 
two minutes

• Status Viewer program stores and 
provides real-time monitoring on any 
network PC

Analyzer Status Programs



Status Logger Program

• Technician changes status on analyzer computer
• Instrument status is updated to server database every 2 minutes



Status Viewer Program

• Hovering mouse over analyzer box gives current status
• Single clicking on the instrument brings up scrollable maintenance history
• Double clicking on any instrument brings up list of PDF thermograms



EAF is Going Green!

• Condensed data summary 
and thermogram from 
three pages to one double-
sided page.

• Store data files in PDF 
format for easy retrieval.

• Highlight key fields for 
enhanced validation.


