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Figure 3. Organic Carbon R&P 5400 vs STN Quartz Filter

The data in general 1s scattered about the 1:1 line but the
correlation is poor (R? = 0.05). Organic carbon measurements are
particularly sensitive to adsorption and evaporative processes.
OC measured by the R&P 5400 1s often less than the 24 hr STN
filter data, particularly for high concentrations. R&P recommends
that the 5400 collectors be kept at 50 °C to avoid moisture
condensation. This can lead to significant carbon loss compared
ter sampler. Elemental carbon data was not affected
uires several 100 °C to vaporize EC. Filter data was

adjusted for the blank.
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K _ Elemental carbon at Queens, NY typically peaks in the
! morning from 6 to 10 am with a broader peak 1n the evening
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Figure 2. Elemental Carbon R&P 5400 vs Filter,
Dec 2002-Apr 2003.

Averaged 24 hr elemental carbon (750 °C burn) from
the R&P 5400 shows good agreement with the
collocated STN Quartz filters (slope = 0.91, intercept
= 0.05 and R? = 0.88). The filter data has been
corrected for the blank.

volume. A similar behavior 1s also observed at the Bronx site.

Monthly mean R&P 5400 EC and OC at Queens, NY

EC Min Max OC Min Max
,’lg/’m3 Hg/m3
Dec-02 0.77 008 531 183 064 5.23
Jan-03 062 008 449 197 082 527
Feb-03 062 013 324 215 058 4.8
Mar-O3 069 005 416 2.71 059 646
Apr03 054 011 4.74 2.96 1.1 6.23

Quartz Filter Elemental Carbon.

Acthalometer data frequently tracks the quartz filter data but there are
significant differences as shown above and 1n the linear regression
(R? = 0.36, slope = 0.91, intercept = 0.81). The acthalometer
measures the optical density on a filter which can depend on the
acrosol composition (an absorption coefficient of 16.6 was used). The
STN filter data 1s a direct mass measurement. Differences in
collection techniques (impactor vs filter) and sample flow rates for
these instruments may also affect the collection efficiencies.

Bronx, NY, August 2003
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Figure 6. Diurnal BC, NO_and NO; Aug 2003, South Bronx,NY.

Acthalometer Black carbon 1n the south Bronx peaks in the early
morning from 6-10 am and tracks NO,_ and Nitrate concentrations.
This trend 1s similar to that observed at the Queens site and 1s most
likely influenced by local mobile emission sources.

Summary

The R&P 5400 appears to provide reasonable elemental carbon
measurements compared to quartz filter data. However, the R&P 5400
organic carbon measurements were not as consistent probably because
of significant losses from the heated collectors. In addition, much of the
R&P 5400 data was invalid because of frequent maintenance problems.
The Aethalometer can provide useful temporal information on black
carbon which appears to track mobile emissions although 1t 1s not
equivalent to quartz filter measured elemental carbon.
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