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CSN and IMPROVE
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IMPROVE and CSN
Carbonaceous Aerosol Characterization

Current Method Alternative Approach
o Thermal optical o Infrared Spectroscopy (FT-IR)

reflectance (TOR) o Predict TOR OC and EC

o Organic carbon (OC) o PTFE (Teflon) filters

o Elemental carbon (EC) o Routinely collected for

_ elements, mass,

o Quartz filter absorption

o Destructive to sample o Non-destructive analysis
o IMPROVE-like sampler o Move toward single

channel sampling
o Existing samplers

o Long-time series of data
o Beginning 2007-10 for CSN

o Beginning 1988 for IMPROVE o Continue TOR time-series
o Less expensive than TOR




Characterizing Carbonaceous PM
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IMPROVE 2011 and 2013
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Methods

o FT-IR spectra of Teflon samples

o 5 minutes analysis time

o Baseline corrected using automated program
o TOR OC and EC data from FED website
o Calibration

o Inputs: spectra from 2/3 of 2011 samples and
parallel TOR data

o Model: Partial least squares (PLS) regression
o Correlates spectra to TOR OC and EC

o Evaluation of calibration

o 1/3 of 2011 sample spectra
o all of 2013 sample spectra




IMPROVE FT-IR OC
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IMPROVE FT-IR OC

extending predictions to different
years and sites
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Test 2011
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rovE e |

extending predictions to different
years and sites
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« Accurate predictions for different year
« Accurate but a bit noisier predictions for different sites




New Questions with CSN

o Can we predict samples with ~5X lower aerial

density?
o What functional groups is FT-IR using to predict
OC and EC?
o Can we predict FRM filters from the CSN
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New Questions Need New
Method: 2nd Derlvatlve Spectra
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o Removes filter
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from spectra
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New Questions Need New
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CSN sites analyzed in 2013
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collocated Cleveland samples removed (maintenance record)




Predict

ion of TOR OC using 2"d

derivative spectra in CSN
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Functional

B ICIH3: CIHQ' o
4 bends
L 1k N-H (Amines). _
3 org. nitrates, g_g (lgjend),
carboxylates n -H (dimer)

2t 1t i S
w
]
=N {
-]
20 M -
=
= _
—
= ——

21 CH, str. (’

ey 1t (R-No_2 : E‘_’g

aromartic
(bend)
4}

3400 3200 3000 2800 2000 1800 1600 1400 1200 1000 800
Wavenumber (em ')

2"d Derivative spectrum with important
wavenumbers used to predict OC in red




Predicting TOR OC on
FRM samples
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EC prediction for CSN
using 2"9 Derivative spectra
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Functional
groups used to predict EC
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Predicting TOR EC on
FRM samples
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Conclusions

o FT-IR can reproduce TOR OC and EC in
IMPROVE and CSN with good accuracy
and precision

o Predictions based on appropriate
functional groups

o Can predict TOR OC and EC on FRM
samples which have no speciated data
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