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1 Interference tests of PAN and HNO3 to the TD-CIMS 

Due to the relatively high abundances and similar pattern of daytime concentration 

peaks, PAN and HNO3 are considered as the most possible compounds that had 

interference to the daytime N2O5 signals in this study. After the field campaign, a 15 

series of field tests were conducted to examine their interference to the detection of 

our CIMS. 

The interference tests of PAN were performed for four times (Oct. 29, Nov. 8, Nov. 

15 and Nov. 23 2012) by adding a stable trace flow (40 sccm) of synthetic PAN into 

the ambient air samples. The experimental set-up is illustrated in Fig. S1. PAN was 20 

generated by an on-line PAN calibrator (Meteorologie Consult GmbH), in which 

excess acetone carried by ultrapure air was photolyzed with a Penray lamp and then 

reacted with NO and NO2. A NO standard containing 4.83 (± 2%) ppmv NO balanced 

with nitrogen (Scott-Marrin Inc., California, USA) was used. The output PAN 

concentrations were determined by the NO concentration, the production efficiency of 25 

PAN and the dilution coefficient with zero air, and finally were quantified by using 

two gas analyzers of NOx and NOy. After standard addition of this synthetized and 
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iodides in the flow tube to produce I(N2O5)
- which are then detected by the mass 

spectrometer at 235 amu. Due to the apparent dependence of I(N2O5)
- yield/sensitivity 

on the water vapor mediated cluster formation, a correction should be made for the 

obtained I(N2O5)
- signal based on the humidity of the sample flow (e.g., the I(H2O)-/I- 

ratio). Because the I(N2O5)
- ions only come from the N2O5, the signals of I(N2O5)

- are 5 

believed to be isolated from interference and accurately reflect the true N2O5 

concentrations. Given this advantage, this detection scheme has been adopted 

extensively in recent years (Bertram and Thornton, 2009; Bertram et al., 2009; Riedel 

et al., 2012; etc.). Parallel measurements of N2O5 with a cold CIMS and a CaRDS in 

Boulder, CO on the night of 26 February 2008 have shown excellent agreement 10 

between the two principally different instruments (Kercher et al., 2009). 

 

Fig. S2. Mass spectrum of the ambient air in urban Hong Kong at daytime by I- CIMS 

with an unheated inlet tube. 

To re-confirm the observed daytime concentration peaks of N2O5+NO3 by the 15 

TD-CIMS, we also operated our CIMS with an unheated inlet tube during 6 – 21 

December 2010, immediately after the present campaign. Figure S2 shows a piece of 

mass spectrum for ambient air sampled at daytime in urban Hong Kong, from which 

we can clearly see the I- signal at 127 amu, NO3
- signal at 62 amu, and I(N2O5)

- signal 

at 235 amu. The calibration procedure was the same as that for the TD-CIMS as 20 

described in the section 2.2 of the manuscript. During the measurement period, the 
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sensitivity of N2O5 from the I(N2O5)
- cluster ion was determined at 0.55±0.003 

Hz/pptv, which is smaller than the value of 0.93 Hz/pptv obtained by Kercher et al. 

(2009), possibly due to a smaller sample flow and stronger electric field in the 

collisional dissociation chamber (CDC) in our CIMS. Because of strong CDC electric 

field and the fast reaction rate, the NO3
- ion acted as the major product of the reaction 5 

of N2O5 with I- instead of the I(N2O5)
- ion. It’s should be noted that the I(N2O5)

- 

signals in this study were not re-scaled according to the I(H2O)-/I- ratio, because the I- 

ion at 127 amu was not detected in real-time. Despite this uncertainty, the general 

variation pattern of N2O5 should be correct. 

3 Measurements of ClNO2 in western Hong Kong 10 

Another field application of CIMS is to detect the nitryl chloride (ClNO2), a product 

of N2O5 hydrolysis on surfaces of chlorine-containing aerosols. ClNO2 can react with 

iodides to produce ICl- ions and I(ClNO2)
- cluster ions, the latter of which can be used 

to quantify the concentrations of ClNO2 (Kercher et al. 2009). As ClNO2 is relatively 

stable to heating, it can be detected by the TD-CIMS with the inlet tube heated to 15 

around 180°C (Mielke et al., 2011). A follow-up field study was conducted at a 

suburban site (Tung Chung) in western Hong Kong during 2011-2012. The same 

TD-CIMS was deployed with the same configuration as that at the HKPU site. During 

that study, ClNO2 was concurrently measured from the I(ClNO2)
- cluster ion (at 208 

amu) with the N2O5+NO3 (at 62 amu). The sensitivity for ClNO2 was determined, 20 

after the field campaign, using the most common calibration method by passing a 

known concentration of N2O5 through NaCl slurry (Behnke et al., 1997; Roberts et al., 

2009). Figure S3 illustrates the experimental setup for the ClNO2 calibration. A small 

flow (150 sccm) of N2O5 was introduced through a Teflon chamber (length = 5 cm; 

OD = 4.2 cm; volume = 69 cm3) quarter-filled with NaCl slurry and then mixed into 5 25 

SLPM stream of humidified zero air. The loss of N2O5 concentration after reacting 

with NaCl slurry was assumed to be converted into ClNO2 (Kercher et al., 2009). The 

average response factor of ClNO2 via the I(ClNO2)
- cluster ion at 208 amu was 0.43 ± 

0.03 (mean ± SD) Hz/pptv for the campaign. Prior to the ClNO2 calibration, we 
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