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Abstract

This study describes the impact of positive sampling artifact caused by afilter-based sampling in the determination
of ambient organic carbon (OC). Three different sampling media combinations were employed for this investigation:
(1) Quartz filter-alone (Q-alone), (2) quartz filter behind quartz- fiber filter (QBQ), and (3) quartz filter and quartz
filter behind Teflon filter (Q-QBT). The measurement of ambient OC was carried out at a semi-urban site near ocean-
side at the end of November of 2008. It was found that Q-alone sampling configuration resulted in a higher OC than
QBQ and Q-QBT by 14% and 28%, respectively due to no correction for positive artifact caused by adsorption of
gas-phase OC onto the filter. A lower quantity of OC was collected from the backup quartz filter on QBQ than that
from Q-QBT. A possible explanation is that the front quartz filter of QBQ was not fully saturated with gas-phase
OC during the sampling period, allowing smaller amount of gas-phase OC to reach the backup quartz filter. The
contribution of positive artifact to PM, s mass was approximately 2.15ug/m® which is equivalent to 6% in terms of
Q-QBT sampling configuration. The positive artifact was found to be more dominated during summer than during
winter, showing temperature dependence. It was concluded that Q-QBT sampling configuration offers less impact
of positive artifact on ambient OC sampling than QBQ in quantification of OC.
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Fig. 1. Schematic diagram of samplers for organic carbon and its positive artifact measurement.
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Table 1. OC and EC concentrations measured from three different sampling trains (ug/m?).

Sampling Front quartz filter Backup quartz filter M
method oc EC Pyrol C oc EC Pyrol C 28
Q-adone 7.15 0.79 1.51(22.1) 245

7.06 0.79 1.70(25.1) 204

12.96 181 4.60 (35.5) 43.2

13.84 2.00 5.08 (36.7) 58.7

9.65 0.89 2.73(28.3) 29.6

7.96 1.04 2.08 (26.1) 28.7

Mean+S.D. 9.77+2.78 1.22+0.54 2.95 (28.6) 34.2+14.2

QBQ 6.71 0.91 1.52 (22.6) 0.99 BDL 0.06 (5.69)
6.73 0.83 1.71(25.4) 0.81 BDL 0.00 (0.28)
11.79 1.94 4.29 (36.4) 1.40 BDL 0.03 (1.83)
13.16 1.92 459 (34.9) 1.73 BDL 0.01 (0.35)
8.98 1.03 2.54 (28.3) 1.08 BDL 0.00 (0.30)
7.96 1.15 2.43(30.5) 0.92 BDL 0.00 (0.15)
Mean+SD. 9.22+2.69 1.30+0.50 2.85(29.7) 0.98+0.34 0.02 (1.43)
QBT 1.85 BDL 0.07 (3.73)
1.78 BDL 0.00 (0.06)
247 BDL 0.00 (0.00)
3.20 BDL 0.00 (0.09)
171 BDL 0.00 (0.00)
1.91 BDL 0.00 (0.00)
Mean+S.D. 2.15+0.58 0.01 (0.65)

Blank 01 0.27 BDL 0.02
Blank 02 0.24 BDL 0.03
Blank 03 0.11 BDL BDL

Mean+S.D. 0.21+0.08 0.02+6.87

Blank means not measured

BDL represents below detection limit (< 0.2 ug/cm?)
Pyrol C indicates pyrolized organic carbon generated during OC anaysis
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Table 2. OC concentrations and positive artifacts for three
different OC/EC sampling methods. (unit: pug/m?)

Q-alone QBQ Q-OBT

Front quartz filter 9.77 922 9.77
Back-up quartz filter 116 215
OC estimated 977 806 7.62
PM s mass (ug/m’) 34.2

Positive artifact in OC (%) 126 220
Positive artifact in total PM 5 (%) 32 6.0
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