Characteristics of Aerosol Growth Events at Urban and Rural Locations in New York
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Table 1. Operation parameters for the particle sizing and counting instruments

PSP Nano SMPS Long-tube SMPS CPC 3022
Cycle length, min 25 25 1
Inlet sample flow, /min 03 03 15
Sheath flow, l/min 3 3 N/A

Diameter range*, nm 47-149% 16-626 @ 50% at 0.007 nm
90% at 0.015 nm
QC Nano SMPS Long-tube SMPS CPC 3022
Cycle length, min 25 25 1
Inlet sample flow, /min 06 03 15
Sheath flow, l/min 6 3 N/A

Diameter range*, nm 3.28-104 @ 16-626 50% at 0.007 nm

90% at 0.015 nm

*Midpoint of Diameter range
(1) Number of Bins = 49
(2) Number of Bins =52

(3) Number of Bins = 49
(4) Number of Bins =52

FIGURE 1 |

» The pair-wise correlation scatter plots between hourly averaged Nano SMPS
and LDMA SMPS & CPC at the PSP from July 12 to August 11 in 2004 and at
the QC from January 15 to February 5 in 2004.
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» The ambient aerosol between two sampling sites could be affected by
different contributions related to different size ranges

Nano SMPS and CPC Number Concentration (L/em®)

» Time series traces (black line < 22 nm; red line < 68 nm; and blue total) and
box plots” for the hourly number concentration (1/cm3) measured by CPC and
Nano SMPS deployed at the PSP site from July 12 through August 11 in 2004
and the QC site from January 15 through February 5 in 2004. (Date & Time;
EST).

" - The bold line inside of the box - mean value; the boundary of the box closest
to zero - the 25th percentile; a line within the box - the median; the boundary of
the box farthest from zero - the 75th percentile; whiskers (error bars) above
and below the box - the 90th and 10™ percentiles.
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» Size distributions and number concentrations measured by Nano SMPS and
LDMA SMPS at the PSP site from July 12 through August 11 in 2004.
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» Condensation of organics and heterogeneous reactions may also enhance
particle growth rates
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» Size distributions and number concentrations on July 24 and class averages
of size distributions with dN/dlogDp
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» Size distributions and number concentrations measured by Nano SMPS and
LDMA SMPS at the QC site.

» The event occurred on July 24 during morning hours with very high
concentrations of particles with size < 10 nm measured by Nano SMPS

[ FIGURE 6

= Time series traces for the gases and size concentrations (colored by SO,

concentration and the mole equivalent ratio of ammonium to sulfate from PILS).
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» Time-of-day average of CPC total number concentration at the PSP site
from July 12 through August 11 in 2004; and the QC site from January 15
through February 5 in 2004.
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= Particle burst coincides in time with an increase in SO, and a transition from
basic to acidic ion balance.
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Three i isms for the d acrosol growth event -

» Nucleation via the H,SO,-NH,-H,0 or H,SO,-H,0 mechanism due to
photochemical reactions oxidizing SO, to sulfuric acid

» Coupling between the morning surface layer and the mixed layer

FIGURE 11
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CONCLUSIONS AND SUGGESTIONS

» Strong growth of particles at the smallest measurable sizes is relatively
infrequent at these sites.

» The strongest event at PSP could be due to one of three mechanisms.

» QC observations show almost daily bursts of small particles well-correlated
to traffic patterns (i.e., EC and HOA).

» Condensation of organics (OOA) may also enhance particle growth rates.

» Transport from stationary sources
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