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Evaluation of Detection Efficiency of HONO, HNO;, and SO,
by a MARGA Wet Rotating-Denuder
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Abstract Atmospheric gaseous compounds emitted from fossil fuel combustions and vehicles have a great impact on
atmospheric chemistry by producing secondary aerosols via chemical reactions in the atmosphere or acting as precursors for
tropospheric ozone formation. To fully understand chemical reaction mechanisms of secondary aerosols and ozone, accurate
measurements of precursor gases are required. MARGA (Monitor for AeRosols and Gases in Ambient Air) is widely used for
online monitoring of precursor gases such as HONO, HNOs, SO,, and NHs. In this study, the detection efficiency of a 2060
MARGA was evaluated by comparing with an offline sampling using an annular denuder followed by an ion chromatography
analysis during 25 November 2021~17 February 2022. It was found that the detection efficiencies of precursor gases by the
2060 MARGA were significantly lower than those by the annular denuder system. SO, and HONO concentrations measured by
the 2060 MARGA were 62.3% and 49.9%, respectively, lower than those by the annular denuder system whereas HNO; was
11.8% lower. This study also found that adsorption losses of these gases on the inner surface of sampling lines couldn’t
explained the difference between these two methods.
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Fig. 1. Measurement site in Daejeon, Korea during November 2021~February 2022.
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Table 1. Summary of HONO, HNO;, and SO, concentrations
measured by a 2060 MARGA and annular denuder system.

Annular

denuder MARGA Denuder/

(PPbv) (ppbv) MARGA ratio
HONO 1.37+0.85 0.63+0.39 2.2
HNO; 1.48+0.33 0.17+0.08 10.0
SO, 0.97+0.55 0.56+0.30 1.9

ppbv Afo]] ARt FEE H YT

ZF B49] =% annular denuder® MARGA &
g Atololl AR AAIE HekE H AT 1 Ak
Atolofl= & 2ol & HH Annular denuder2 7
g 7t~ B0 Bt sk HONOZF 1.37£0.85
ppbv (Bt + W2}, HNO,7t 1.48 +£0.33 ppby,
S0O,7} 0.97 +0.55 ppbv ¥ 1L, MARGA 2] 7%, HONO
7} 0.63+0.39 ppbv, HNO;7} 0.17+0.08 ppbv, SO,”7}
0.56 +0.30 ppbv= annular denuder®]] H|3}| &4 5=
7 @As] W AS AT 4 UdTH (& 1). 59
HNO, 9] 749 MARGAZ} annular denuder®f] H|3]| oF
10.08) WA 7452127, HONOZ} oF 2.24l, SO, 7}
oF 1.98H WLt

2 AFoA annular denuders ©]-&3 ZAHH

HONO &k H|= Manhattan (1.4 ppbv)@} Bronx
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Table 2. Comparison of HONO, HNO;, and SO, with previous studies.

HONO HNO; 50,

Method Location Period Reference
' ' (ppbv) (ppbV) (PPbY)
Daejeon, Korea 2021.11~2022.02 1.37 1.48 0.97 This study
1999.07~1999.09 1.00 1.39 6.70
1999.10~1999.12 2.31 0.24 12.30
Manhattan, USA 2000.01~2000.03 213 0.36 15.50
Denud 2000.04~2000.06 1.40 0.60 6.70
enuder Bari et al., 2003
I-E 1999.07~1999.09 1.06 0.76 5.00
1999.10~1999.12 2.10 0.18 11.40
Bronx, USA
2000.01~2000.03 1.93 0.2 14.70
2000.04~2000.06 1.16 0.58 6.10
2007.01~2007.02 1.04 0.14
Beijing, China Spataro etal., 2013
2007.08 1.45 0.75
Daejeon, Korea 2021.11~2022.02 0.63 017 0.56 This study
N 2009.11~2010.02 0.45 0.13 1.32
Helsinki, Finland 2010.03~010.05 0.19 022 076 Makkonen et al., 2012
2010.06~2010.08 0.11 0.10 0.18
MARGA 2010.08~2010.11 0.07 0.06 0.08
Hyytidla, Finland Makkonen et al., 2014
2010.11~2011.03 0.06 0.07 0.49
2011.03~2011.04 0.05 0.06 0.16
Beijing, China 2018.12~2019.01 0.98 3.10
Zhang etal., 2022
Sanmenxia, China 2018.12~2019.01 1.12 6.20
AlM* Milan, Italy 2012.06~2012.07 0.55 0.71 0.92 Bigi etal., 2017

*Ambient lon Monitor (AIM) URG-9000D (URG Corp, USA)
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- R*0] 0.172 g0l u-¢- E3Ith HNOs= AA
7] Fof TAlo] MARGAOIA tiF|d oz v
S
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2 &4 A9E Veew
& 6ol Yk

Y 582 BYo

Annular denuder
MARGA AZ 8§82 &3l 1
SO,7F Bt 62.3%2] 71 =2
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