Black Carbon Containing Particles at a Rural Site Southeast of London: ClearfLo
Winter 10P Detling Site
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Clean Air for London (ClearfLo) is a large,
multidisciplinary study of the London urban atmosphere
aimed at understanding the relationships between surface
meteorology, gas-phase composition and particulate
matter at a city street site, a city background site (away
from local traffic sources) and at rural locations that
sample the outflow from the London urban area. During
the winter intensive (January to February, 2012) we
deployed a suite of instruments at a rural site southeast
of London in Detling, UK.

Data were collected through several co-located
inlets mounted on a 9 m tower. Real-time particle
instruments included an Aerodyne high-resolution time-
of-flight mass spectrometer (HR-AMS), an Aerodyne
soot particle mass spectrometer (SP-AMS), a multi-angle
absorption photometer (MAAP), photo-acoustic soot
spectrometers (PASS), a scanning mobility particle sizer
(SMPS), cavity enhanced phase-shift particle extinction
monitors (CAPS PMex), and a single particle soot
photometer (SP2). Particle properties were measured
with and without a thermal denuder (TD) in order to
understand the effect of coatings on optical properties.
Bulk particle chemistry was measured with filter
samplers and a rotating drum impactor.

Gas phase measurements included air mass
tracers (CO, CO,;, Oz NO,) and volatile organic
compounds using a proton-transfer reaction mass
spectrometer  (PTR-MS). The  micro-orifice
volatilization impactor chemical ionization time-of-flight
mass spectrometer (MOVI-CI-TOFMS), a recently
developed chemical ionization instrument that measures
organic acids in both the gas-phase and the particle-
phase, was also deployed.

Over the course of the campaign, sampled air
masses were of local (A249 motorway 200 m south of
the site), regional (London to the northwest, industrial
areas north of the site, or Maidstone city southwest of
the site) or continental (mainland Europe) origin. Air
mass origins were determined from back trajectories
calculated by University of Leicester with the UK Met
Office NAME dispersion model and from local wind
speed and direction.

This talk will focus on black carbon containing
particles measured at Detling. The SP-AMS instrument
made in situ measurements of the chemical composition
and size distributions of black carbon containing
particles, both the black carbon component and any
coatings. The mass spectra were analyzed with positive
matrix factorization (PMF) yielding three factors. The
first factor has dominant peaks at m/z 60 and 72,
indicative of solid fuel burning. The second factor has a
mass spectrum suggesting hydrocarbons, while the third
factor has a mass spectrum associated with oxygenated
organics and more aged aerosol particles. Figure 1
shows the time trends for the three factors. Time periods
that are dominated by one factor are circled in blue and
will be discussed in more detail. Connections between
the chemical, microphysical, and optical properties of
the aerosol particles in the different air masses will be
presented.
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Figure 1. Time trends for PMF factors whose mass
spectra suggest solid fuel burning, vehicle emissions and
longer range transport sources.
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