
Reviewer #1:  

The paper titled "Field evaluation of a novel charge transfer ionization TOF MS for 
ambient VOC measurements" discusses ambient measurements results from a 
newly designed and built TOF MS that was deployed in Athens. The instrument 
details are primarily discussed in a previous paper and here the authors focus on 
validating the instrument for field measurements. For this purpose, other traditional 
instruments were co-located at the measurement site with which the results are 
compared. The paper specifically focuses on 5 VOCs that generally have well-
defined anthropogenic or biogenic source contributors.  

It is straightforward to read, which is appreciable. However, there are several 
grammatical errors across the manuscript that suggests the writing has not been 
thoroughly vetted by the authors. I would highly recommend that the authors review 
their writing more closely to eliminate such errors. For e.g., "sear" in line 24, 
confusing use of "in" vs. "at" vs. "of" at several instances etc. Periods are missing at 
the end of some sentences.  

The authors tried to correct any grammatical errors.  

I also felt that the introduction builds very limited ground for the need to develop a 
new mass spectrometer. There should be some more discussion of what already 
exists, what is it that is missing and why this mass spectrometer is important. 
Perhaps this is discussed in the previous instrument-focused paper but some 
discussion is necessary here as well in my perspective since measurements from a 
new instruments are discussed.  

We thank the reviewer for the comment. The introduction was revised to include 
more discussion on the importance of the development of such an instrument. The 
added sentences are in Lines 47-56 as follows: 

“The present instrument was previously characterized in Kaltsonoudis et al (2023), 
where under laboratory conditions the results showed extremely lower detection 
limits compared to existing PTR-MSs, and also the ability to detect VOCs at higher 
m/z ranges, although with the constraint of focusing on specific size ranges each 
time, thereby losing lower m/z values when the focus is on higher values. Real-time 
instrumentation for VOCs measurements is essential in order to obtain a picture of 
the outdoor and indoor air quality, and is less risky compared to offline analyses, 
where sampling can cause many artefacts (reactivity of VOCs with each other or 
with other material, accumulation of water etc). Very low detection limits are required 
for atmospheric measurements of VOCs, since many VOCs appear in very low 
concentrations. Apart from impressive detection limits, this novel charge transfer MS 
also presents competitive features, such as extraordinary mass resolution (15000 
M/dM at m/z 250). Moreover, a high range from VOCs to IVOCs can be measured.” 

Line 187: It is not clear what an "external calibration" means. Please provide more 
detail. I understand that ambient temperature fluctuations can have an effect on the 
flight path length but how was the instrument externally calibrated?  



The reviewer is correct, the term external calibration needed more clarification. The 
authors meant to explain that reassignment of the m/zs detected by the instrument 
took place after obtaining the data.  

The respective part of the manuscript was revised accordingly: 

Line 212: “A post-measurements external calibration needed to take place due to a 
shift of the mass to charge ratios by a standard value when the instrument was 
deployed for field measurements.” 

Line 197: "electron ionization" can be easily confused with EI. I think the authors 
mean charge transfer by dropping an electron. Please revise for clarity.  

The reviewer is correct; the authors were referring to charge transfer by removal of 
one electron. The respective section of the manuscript was corrected.  

Line 199-200: The authors state that fragmentation pattern may be condition 
specific. Do they mean instrument-conditions-specific or ambient conditions-specific 
such as the influence of relative humidity? If ambient, please explain how providing 
some citations.  

We thank the reviewer for the comment. Different fragmentation can both occur due 
to different settings on the voltages of the funnel, lenses, ionization source etc., as 
well as the ambient conditions (such as RH). The instrument-specific-conditions 
were kept stable and the fragmentation was checked through the calibration 
process.  

I have several questions about the data shown in figure 5:  

Figure 5b: Why does MO-OOA follow BCff trends in the second half of the day and 
BCff does not correlate with benzene? Also benzene does not show a trend that 
would be consistent with evening commute hours. How can this be explained?  

Enhanced photochemistry in the summer results in quick formation of oxidized OA, 
such as MO-OOA from VOCs (through gas-phase oxidation and gas-particle 
partitioning), resulting in Secondary Organic Aerosols (SOAs) presenting a diurnal 
pattern that could resemble that of primary emissions. 

Concerning the diurnal pattern of benzene, its less enhanced evening mass 
concentration during rush hour  is in accordance with Wagner et al (2014), explained 
by more important dilution of benzene that prevails over its increased concentration 
due to traffic emissions. Therefore, the authors decided to remove external data from 
the respective plot of benzene diurnal trend.  

Figures 5d/e: BBOA and eBCbb don't seem to line up. BBOA peaks close to mid-
night but eBCbb peaks around 8 PM. Acetone appears to level out in the evening 
irrespective of variations in eBCbb and BBOA. Please explain.  



It’s common for BBOA and eBCbb to exhibit weaker correlation during summer, 
since background levels are measured in the summer when no constant biomass 
burning source is expected.   

Line 308: Benzene is stated to align with traffic-related markers. However, when Fig 
5a/b are compared, HOA and benzene don't align after an initial morning period.  

Again, as stated in the comment concerning Fig. 5b, benzene was shown to align 
with HOA and eBCff in the morning, but as enhanced dilution of benzene takes place 
(compared e.g. to toluene), less pronounced evening rush hour peak is observed.  

Line 309-310: I am not sure if I would call R = 0.31 a medium correlation. I'd suggest 
this to be a minor to poor correlation even considering field situations. This also 
raises the question of why benzene and eBCff won't align, especially since the 
authors attribute aromatic species to be mainly emitting from vehicular emissions in 
line 324.   

The reviewer raises a concern that was previously addressed. The respective part of 
the manuscript was modified, since an R-Pearson of 0.31 indicated indeed poor 
correlation. The diurnal variability of benzene was closely related to atmospheric 
dilution, rather than to its source emissions, which have been identified previously 
(Kaltsonoudis et al., 2016). Again, this aligns with Wagner et al (2014).  

Lines 318-319: Isoprene's morning peak is attributed to biogenic emissions. 
However, such enhancement can also be seen in BBOA. How do these things 
reconcile?  

As mentioned in the manuscript, isoprene can originate from both anthropogenic and 
natural emissions (Line 316). In July, isoprene was seen to mainly originate from 
natural emissions by vegetation (supported also by Fig. S6 when no relationship 
between increased isoprene concentration and wind direction favoring air masses 
from the center of Athens was found), and the diurnal plot of isoprene followed O3, 
driven mainly by photochemistry (Fig. S7). On the other hand, in August, isoprene’s 
diurnal variation was shown to match BBOA’s, thus connected also with 
anthropogenic emissions.   

Table 2: I would recommend showing correlations of each target compound with all 
external tracers instead of a select few to get a better of sense of agreements vs 
contrasts.  

The authors believe that additional information on this table is not to add any 
valuable information, since it would include compounds that share no similar 
emissions with respective external tracers. The correlations already reported are the 
‘highest’ that were observed between the different species. 

Figure 6: I suggest clearly marking the city center on each plot for readers' 
convenience. The spatial scale is also not clear on these plots. As a reader, I am not 
sure how far am I looking at the terrain in these plots for source contributions. 



We thank the reviewer for the observation. The city center was marked in the CPF 
plot of toluene for convenience of the reader. 

Figure S6 shows very interesting distributions for isoprene around Athens during 
May-August. Isoprene is very high near the city center (from what I understand 
where the city center is from these plots) in June but low in the mountainous regions 
in the south-east. The city center is somewhat unchanged in July but a high intensity 
area appears in the north-east in July with emissions up to 2.5 ppb. This exceeds the 
1 ppb max scale when the mountainous sources dominate isoprene contributions in 
August. I am curious why the sources of isoprene are changing so dramatically over 
a short span of a couple of months. Are there multiple biogenic sources of isoprene 
all around Athens other than the mountains in the south-east and north-west? Or the 
wind direction is flipping around? The authors discuss this briefly in lines 336-
342.  Perhaps it might be useful to include a wind rose plot in the SI.   

The wind roses for each month were added in the Supplement (Fig. S8). In general 
June and July seem to be quite similar in terms of wind direction though July has 
somewhat higher wind speeds. Also May and August wind direction frequencies are 
quite similar. While there are similarities and differences in the wind patterns for 
each month, the variability in the isoprene concentrations can also be affected by a 
number of factors related to the biogenic sources, including ambient temperature, 
rainfall (or rather the lack of rainfall) and the geographical terrain of the Athens basin 
which is affected from other areas (more forested areas) of Greece depending on 
the wind trajectories.     

Minor comment:  

I suggest adding ionization reaction equations to section 2.1 to help make the details 
more comprehensive.   

The reviewer has raised a good point. The ionization reaction equations as also 

shown in Kaltsonoudis et al (2023) are now included in section 2.1.  
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