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Development of Absorption Photometer Using Tape Type Filter

for Continuous Black Carbon Measurements
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Abstract; Using tape type filter, an absorption photometer suitable for continuous absorption coefficient
monitoring in remote area and black carbon (BC) monitoring in urban area was developed. This
instrument is equipped with two fiber optic sensors, monitoring reflected light from aerosol collecting
spot and non-collecting part of the filter. The latter signal was used as a reference to correct the shift of
the sensor sensitivity caused by temperature fluctuations. Collection spot was automatically changed
when the signal from the spot decreased below a threshold value. Measurements were conducted in
Sapporo in October and November 2003 (period-I), and February and March 2004 (period-II) to evaluate
and characterize the instrument. The good correlation between absorption coefficients measured by the
instrument and EC concentrations measured by thermal method was found (R2=0.961 at period-I and
R2=0.797 at period-ID. One-hour BC concentrations calculated based on the regressions ranged from 0.5
to 7.8 ug/m3. The instrument was found to be easy to use and had sufficient sensitivity to be useful in
atmospheric monitoring.

KEYWORDS:; absorption photometer, absorption coefficient, tape type filter, BC monitoring
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