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Report on CA 17136 INDAIRPOLLNET 2™ ECI sd Trai ni ng-28¢c¢hool , |
2022, Hungary

The second early careeri n v e st i(ECB)tralmingsshool of Cost Action 17136 has been
organized in Hungary between May 24-26™, 2022 as a joint venture of ELTEBE®° t v°®s Lor §nd
University, Budapest, Hungary,Markes International (vendor of air pollution oriented analytical
instrumentation based in the UK) and its Hungarian distributor, Kromat Ltd., as well as
FEPTESTaboratories( Sz ®k e s f e h ®r. Wh&three trdiners weaeCarojine Widdowson
(Markes), Viktor G. Mihucz (ELTE & WG4 leader of CA17136Gnd An i k -V dELEE)Thet s
rationale of involving other institutions than ELTEo this training relied on the initial idea to
divide the training into three parts cf. theoretical traini ng, hands-on activities at a GMP
laboratory equipped with modern equipment for characterization of indoor air organic and
inorganic pollutants as well as evaluation of the acquired knowledge . Moreover, linkage
between indoor and outdoor air pollution was established by including a visit to the research
facilities of BpART & Budapest platform for Aerosol Research and Training  operating at
Institute of Chemistry of ELTE under the leadership ofimre Salma, Dsc. Therefore, Day 1 and
Day 3 activities were performed at ELTE, whileDay 2 activities were run at FEPTEST GMP
l aborat ory i n Orbday®lkECk iverehiiroducgd totraditional indoor air analysis

as well as noveltendencies in determining organic pollutants with special emphasis on thermal
desorption gas chromatography o mass spectrometry (TD GG MS) by Caroline Widdowson .

In the second half of Day 1, ECIs were shownthrough presentations delivered by Viktor G.
Mihu cz how to carry out a multicomponent indoor air quality sampling campaign as well as
theory of inductively coupled plasma mass spectrometry (ICRMS) suitable for determination

of chemical elements in fine fractions of particulate matter. On Day 2, practical demonstration

on the operation of TD-GCGMS and ICRMS has beenshowed to EClssplit into two groups with

the help of Paul Morris (Markes) and R®k a J& ErikaaSeres (FEPTESTYyespectively.
Involvement of FEPTEST staff was necessary due to the GMP requirements of the hosting
laboratory. On Day 3, besides the visitto BpART ECIs were engagedn performing calculations
using data collected on Day 2 offering them the possibility to discuss about the acquired
knowledge, reporting and performing peer feedback under the guidance of Ani k- Vasani t s
(ELTE) Day 3 was closed inviting ECIs to give their feedback on the agenda and activities
performed. The avaibbility of Markes International, Kromat Ltd. and FEPTEST laboratory is,
hereby, kindly acknowledged.

Juhwe Ui Sido

Viktor G. Mihucz
CA 17136 leaderof workgroup
on analytical instrumentation for indoor air pollution (WG4)



Annexes
I. Pictures taken during the training

. Agenda of CA 17136 | NDAI RPOLLNEZ", 2002d ECI sd Tr
Hungary

ll. Quiz performed on Day 3.

IV. Five finger method feedback instructions, transcript of the feedbacks as well as scanned
feedbacks.

I. Picturestaken during training

ICR-MS training at FEPTEST Laboratory n Sz ®k esf eh®r v §r



Group pictureinSz ®k esf eh®r v §r

Group work at ELTE on Day 3
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Day 1, Tuesday, May 24 ™, 2022

Venue: ELTEGE° t v°®s Lor 8nd Uni ver si tH-11171Bgdgpesn8§ ny o
P§zm8ny P®ter s ®tBdardyoon /7Afloor,Hal8 (séetpigs at the end)
9:0009:05 Victor G. Mihucz (ELTE): Welcome address & Brief introduction of ELTE
E°t v ° sd Universi§yn
9:0509:15 Victor G. Mihucz (on behalf of Nicola Carslaw ): Overview on the CA17136
INDAIRPOLLNET Cost Action
9:150 9:45 Introduction of the trainees and trainers & Icebreaker activity: Whodunit?
9:450611:15 Caroline Widdowson (Markes): Introduction to traditional Indoor Air
analysis:
1 The theory of Thermal Desorption
9 Overview of Sampling Technigues & Strategy
11:156 11:30 Coffee Break 1.
11:3006 13:00 | Caroline Widdowson (Markes): Data Analysis
1 Emerging contaminants 8 PFAS, Microplastics, SVOCs.
I What next? (Online, NRT, etc.)
13:0006 14:00 Light lunch 1.
14:0006 14:15 | Optional visit to the Instrumental Analysis laboratories of the Institute of
Chemistry, ELTHRvith Victor G. Mihucz
14:150615:30 | Victor G. Mihucz (ELTE)Challenges and opportunities for performing an
indoor air sampling campaign: the OFFICAIR EU project approach
15:300 15:45 Break & Group picture
15:4506 16:45 | Victor G. Mihucz (ELTE)Elemental characterization ofPM; s indoors by
inductively coupled plasma mass spectrometry (ICRMS)
16:4506 17:00 | Closure of Day 1 & Instructions for Day 2

Day 2, Wednesday , May 25", 2022

Venue: FEPTESTLaboratories, H-8 000 Sz ®kesf eh®r v8r, Bakon
Departure at 8: 07 AM from Kelenf°l d Radytlawé
9:15 0 9:30 Arrival to FEPTEST Laboratories, split into two groups & visit of the
laboratories with Mr. Soma Sz a b -
Group A Group B
9:300 11:30 Paul Morris (Markes) & FEPTEST|R®k a J - zs a &(FEPTESK)a
Training on TD-GC/MS & Victor G. Mihucz (ELTE)Training
on ICP-MS
11:300811:45 | Coffee break 2 provided by FEPTEST Laboratories
11:4506 13:00 Practical training on TD-GC/MS Practical training on ICRMS
13:000 14:00 Light lunch 2. (packagewith 1 sandwich & 1 drink provided by ELTE)
Group A Group B
14:00-17:00 R®ka J-zsa & Er i|PaulMorris (Markes) & FEPTEST
(FEPTES® Victor G. Mihucz Training on TD-GC/MS
(ELTE)Training on ICRMS
17:00- 18:00 Optional wvisit to the do(enrfobtp&mravelo f

back to Budapest by train (trains available until late evening, e.g., 9 PM)




Day 3, Thursday, May 26™, 2022

Venue: ELTEGEC° t v°®s Lor 8nd Uni ver si tH-11171Bgdgpesn8 ny

P8§zm8§ny P®ter s ®tBdardyooni /7AfloorFal8ul t y

9:15069:30 Caroline Widdowson (Markes)& Ani k- \(E_SBEImroducsion to
Day 3 activities: split into 4 groups: 2 working later on TD-GGMS
(Groups X & X+1), the other 2 on ICRMS (Groups Y & Y+1)

9:30010:00 Imre Salma (ELTE)Visit of Group 1 to Budapest platform for Aerosol
Research and Training BpART) (http://salma.web.elte.hu/BpArt/ )

10:006 10:30 Imre Salma (ELTE)Visit of Group 2 to Budapest platform for Aerosol
Research and Training BpART) (http://salma.web.elte.hu/BpArt/ )

10:300 10:45 | Coffee break 2.

10:45612:00 | Group work on the acquired knowledge on TD-GGMS (Groups 1 & 2) &
ICR-MS (Groups 3 & 4): What is in the sample? & Where is the sample
from? & Create a presentation( Gr oups X and Y, tr

12:0006 13:00 Light lunch 3.

13:0006 13:15 | Trainee representative of Group X:Report back on TD -GCG-MS

13:156 13:20 | Peer feedback from Group X+1

13:2008 13:35 | Trainee representative of Group Y:Report back on ICP -MS

13:3506 13:40 | Peer feedback from Group Y+1

1314001355 |[Traineesd five finger feedback

13:550 14:00 | Closure of training school



http://salma.web.elte.hu/BpArt/
http://salma.web.elte.hu/BpArt/
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Hungary

QuIZ
Part A. TD-GC/MS Task

Below is the data gathered from yesterdayds
air sample. In addition, the toluene calibration data is given. The objective of this task

is to create a calibration graph and then semi-quantitate the air concentration (in

toluene equivalents) of the compounds in the given sample.

From this data make an informed decision on whether this is the Indoor or outdoor air
sample.

The group chosen to present must talk through the process they used to quantitate
and justify their rational for choosing the sampling location.

Toluene Calibration

Mass of Toluene (ng/mL) Peak Area

Sample Data

Compound name Retention time Match Factor Peak Area
(min)




Part B. Inductively coupled plasma mass spectrometry ( ICP-MS) tasks

1. Indoor and outdoor PM ,s samples were monitored continuously for one week by a
researcher group in China, in order to identify the sources of indoor PM2s and to check which
factors influence the concentration of indoor PM »s and chemical elements in residential houses
in Beijing.

Table 1. Comparison of indoor and outdoor concentrations of PM 25 and elements in smoking
and non-smoking houses (median) in the non-heating season (NHS) and heating season (HS).

Constituents Smoking in NHS Non-Smoking in Smoking in HS Non-Smoking in HS

(N=10) NHS (N=37) (N=10) (N=37)
Indoor Outdoor Indoor Outdoor Indoor Outdoor Indoor Outdoor
PMzs( T g3 n 66.9 59.0 53.5 70.6 129.3 72.0 54.6 91.8
Al (ng/m?) 479.1 731.3 444.9 532.2 317.1 551.5 306.0 561.0
As (ng/m3) 17.05 0.13 2.97 1.21 32.58 31.37 16.37 22.37
Ca (ng/m3) 459.6 284.3 272.3 370.1 220.4 459.4 335.5 630.9
Cd (ng/m3) 2.64 1.34 1.80 2.10 3.93 1.55 1.34 2.20
Cu (ng/m?) 18.61 23.06 22.76 30.31 25.26 38.98 20.44 38.15
Fe (ng/m3) 990 1578 726 905 673 785 575.6 1852
K (ng/m?3) 923 846 892 1158 1277 1193 962.1 1391

Mg (ng/m3)  190.0 1514 1604  201.2  149.7 2159  170.7 279.9
Mn (ng/m3  40.38  48.69  39.07  53.26 2866  42.60  31.09 71.61

Na(ng/m3 4285 3764  388.7 4724 4921  593.8 4555 700
Pb (ng/m?) 112.4 1149 1056 1405 8517 9872  107.9 163.9
Se (ng/m?3) 5.21 4.21 3.86 5.54 1.44 3.91 2.48 5.09
Ti (ng/m3) 1.15 1.12 1.11 1.31 0.74 0.88 0.72 1.16
V (ng/m?3) 2.10 2.43 1.71 2.43 1.80 2.09 1.22 2.40

Zn (ng/m?3) 254.3 189.8 229.3 2715 144.6 185.2 218.2 333.0

Table 2.Factor analysis for indoor PM: 5 (all seasons).

Elements F1 F2 3 Fa F5 Based on these results a
Al 0.71 factor analysis was
As 083 performed in order to
z“l — 0 — identify the possible source
Cn 060 05 types of indoor PM2s.
Fe 0.89 Five factors (FXF5) were
K 072 extracted from indoor
Mg _ _ 0.5 0.1 elements data in PMs,
r:: S e — which  explained  about
' 078 76.8% of the total variance.
Se 078 Pair the missing source
ik _ 082 types with the letter of the
:1 . - = following alternative
Eigenvalue 5.02 232 1.98 112 1.07 source types:
% of variance 21.55 21.28 13.80 11.37 879
Comulative % 2155 128 56.62 68.00 7678 1, Indoor smoking:
_Dpuo:’jfl_e Combustion A Indoor cooking B C 2, Dust and ?OII:
souree fype 3, Motor vehicles and

combustion:



2. Aluminium is a monoisotopic element ( %’Al, 100% abundance ). Possible polyatomic
interferences for determination of Al by ICRMS analysis are for example, **C*N*, 3C*N",
'H?C“N*.Bel ow i s the data gathered from yesterdayos
cf. [CPS(AIl)/CPS(ISTD)] vs. concentration. Do not forget the blank subtraction.

Concentrat| “Al[NoGas] | #Al[He] | “Sc (ISTD)[No Gas] “°Sc (ISTD) [He]
Sample CPS CPS CPS CPS

Calibration blank 66041.40 86.50 4233142.37 61184.38
1 80653.34 106.46 4111803.58 61555.24
2 135333.65 206.26 4075031.92 59353.66
10 614738.04 928.21 4017542.00 60576.24
50 3004003.84 5134.18 4149404.63 63403.15
100 5875823.71 9937.22 4316435.37 66684.57
250 14862909.98 25302.59 4297478.70 67352.97
500 30039036.03 51203.51 4337585.88 68633.86
Procedural blank 871096.50 1583.64 5060444.86 83861.74
HI 37 17 WS 521972.09 921.55 4674174.48 80695.68
HI 37 18 WS 425077.26 861.67 4529705.29 80693.20
HI 37 19 WS 456068.10 901.59 5068984.56 87325.45
HI 37 17 MW 11261029.90 22583.43 4927666.87 91514.31
HI 37 18 MW 16784891.90 33896.74 4909668.08 93003.55
HI 37 19 MW 9700585.53 20031.25 4909270.44 93395.76

CPS = counts per second ISTD = Internal standard.

Additional data for calculation

Teflon PM mass Sampling PM filter mass| MW fraction | Water-Soluble
membrane ) Environment | Fraction fraction
filter code [ Og] vironme ractio (9) (9) raction (g)
HI 37 17 | 11130 Industrial PMas 0.1266 0.0628 0.0630
HI 37 18 | 12085 Industrial PM_s 0.1302 0.0677 0.0627
HI_37 19 | 11992 Industrial PMas 0.1267 0.0621 0.0652

Calculation of the total element concentration (mg/kg)

U R CHHI A H R T HT

HOH i w i — 7 — - .
U R W TA A AR A U CEE SR T CTRTHT T CHHT HT CHH

V solution = 5 ML

3. Problem space : Human beings, for example, wulnerable groups such as the elderly, infants
and people with chronic diseases, spendabout 90 per cent of their time in enclosed spaces,
most of which are in buildings with limited space and inadequate indoor environmental quality
that can lead to fatigue and other adverse health symptoms.



Methodology & results: The ICP-MS analysis of a PM s sample collected onto a quartz fiber
filter for 10 days in a common room located in an elderly home by ICP-MS after microwave-
assisted aqua regia acid digestion and sonication provided the following results:

concentration (mg/kg)

Element
water- Crustal rock
symbol  pseudototal
soluble composition (mg/kg)
Cd 8.5 O 3.09 O 0.2
Co 30.6 C1.80 O 25
Cr 1292 ¢ 22.6 C 100
Cu 241 O 63.4 O 55
14891 R
Fe 10018 144 O 50000
Mn 1926 O 45.7 C 950
Mo <LOQ 5.9 O n.a.
Ni 936 O 40.6 C 75
Pb 439 O 81.7 O 13
Rb 2050 C 29.7 ¢C 90
Sh 95.5 0 39.1 C 0.2
Sn <LOQ 46. 4 C n.a.
Sr 563 O 64.6 C 375
V 858 O 33.7 C 135
Zn 1161 O 541 O 70

LOQ = limit of quantitation. Crustal rock composition according to Moore and Mason has
also been provided.

Questions and tasks:

1.
2.

Why was determination of Al not possible in the samples?

Calculate the water-solubility percent of the elements determined in t he sample. Which
elements presented larger water-solubility? Discuss with your peers what could be the
reasons for that for 3 elements.

Calculate the crustal enrichment factor for the elements determined indoors. Based on
the results calculated, the occurrence of which elements can be related to
anthropogenic activities and which ones to resuspension of soil dust?

In spite of the fact that sampling was performed in a commonly shared space by the

elderly, one banned activity in public spaces was ongoing. What could be that activity?

The concentration of major inorganic ions by ion chromatography in the water -soluble

fraction in the elderly home as well as in an office in Budapest, Hungary, was the
following:



lon concentraf)ion (1gdg
Elderly home Office in Budapest
Cr 0.31 0.06
NO3 0.50 1.58
S 4.20 2.40
Na* 0.57 0.11
NH," 1.10 0.73
K 0.12 0.11
(oF: 0.33 0.27
Mg?* 0.02 0.07

Based on the major inorganic ion concentration, indicate the possible location of the
elderly home.

a) rural where biomass burning was performed during PM sampling

b) urban next to an oil refinery

c) the elderly had a nice view from their window to the sea

d) urban next to a coal combustion-based power plant

IV. Five finger feedback 0 instructions

What went wrong?
Negative feedback

What caught my attention?
What would I like to add?

What do I take home?

What did not get enough

< 3 1 2
What went well? aavention:

www.shareweb.ch

Transcript of the feedback of participants

What went well? - Organization practical work in laboratory

What caught my attention? What would | like to add? - TD GCMS

What went wrong? Negative feedback? - Nothing went wrong

What do | take home? - Knowledge about TD GCMS

What did not get enough attention? - Other techniques for the termination of indoor
air pollutants

What went well? 8 Experiments, laboratory visit
What caught my attention? & chemistry, experiments
What went wrong? Negative feedback? - stand on food too long


http://www.shareweb.ch/

What do | take home? 6 TD-GQMS, ICPMS very new for me
What did not get enough attent ion? - | need to work on calculations

What went well? 8 everything

What caught my attention? & the lectures

What went wrong? Negative feedback? - nothing
What do | take home? & knowledge

What did not get enough attention? - nothing

What went well? - laboratory part | really liked experiments and instrument fashion
show. Sampling demonstration and tasks in the end of course.

What caught my attention ? 8 Laboratory, instruments, lecturers expertise

What would | like to add ? - More tasks like the lastone where we had to calculate
actual pollution in environment

What went wrong ? - This time nothing

What do | take home? - Everything. | really liked this course and laboratories and
tasks. | learned a lot

What did not get enough attention ?- Maybe health effects but for that you need
health specialists. Yespollution connection to health effects .

What went well? - | really like the family atmosphere everybody in the group and
trainers are very nice people. | also like the way this training was divded first we get
some theoretical base later we did practical training and at the end we shared the
results. | also very liked coffees and lunch breaks. The training was very good
organized.

What caught my attention ? - The most | liked the second day where we went to the
company and we could see the work outside of the Academy. | really learned a lot of
new things.

What went wrong ? - Nothing

What do | take home after this training | have really a lot of ideas | get the new
knowledge in my research field and also new contacts

What did not get enough attention ?- Nothing.

What went well? - In my opinion everything was really good and well organized
What caught my attention? - Knowledge about TD GCMS and new friendship
What went wrong? - Nothing went wrong

What do | take home? - My attention called ICPMS.It was really good presentation
and demonstration about it

What did not get enough attention? - Everything went well organization group
atmosphere it was really good everything nothing went wrong

thank you so much. A really good experience
What went well? - everything




What caught my attention? - very interesting visit at FEPTEST

What went wrong? -really good experience but too much information in three days
another day would be great

What do | take home? - lot of things GC very useful because we have one in our lab
What did not get enough attention? - again an extremely good experience but more
lab work | know it is difficult maybe

What went well? - | thought the location was very good not often these things are
hosted in Hungary. Good length of time 2.5 days perfect. Really enjoyed it. Victor was
an incredible host very knowledgeable and great man

What caught my attention? - | thought the trip to the successful here were lab was
cool getting to see an industrialized lab not just an academic 1

What went wrong? - although 1 like the lab you were on your feet for most of the day
and you could see people were very tired

What do | take home? - the different analytical sampling meth ods for air pollution
how when why where to use them and got an in depth look at the instruments and
sampling in action

What did not get enough attention? - not much really maybe talk more about IC
HPLC but I think everything was covered in good detail

What went well? - overall organization was super the practical lab visit and activity
was very beneficial. Lectures were informative especially the ones about different
pollutants and how to detect and evaluate them.

What caught my attention? The training on using GCMS caught my attention it was
very effective although time was short, but we learned a lot. | would add some
practical parts where participants can use other tools or equipments, sensors
What went wrong? - really, | don't have any negative point to mention

What do | take home? - | take home a lot of things such as new relationships lots of
knowledge about indoor air | know how to use and interpret data from GCMS great
idea came to my mind for my future work during draining

What did not get enough attention? - the ICP training for me was not totally
informative maybe because of lack of knowledge | had about it

What went well? - the organization (three-day program theory hands on analysis)
What caught my attention? - mostly day three ambient PM banana curve sorry Peter
you were perfect but possible | will use this banana thing

What went wrong? - in the day two the lab didn't have enough chairs

What do | take home? - and lots of new knowledge

What did not get enough attention? - ?

What went well? - | learned a lot of new things out of my normal skills
What caught my attention? - the experience at the platform for aerosol research and
training



What went wrong? - | didn't receive the last program but it is not a real problem
What do | take home? - that I've lot of things to learn
What did not get enough attention? - nothing to report

What went well? - overall thank you very much for this amazing training

What caught my attention? - I've got a lot of experiences from this training such as to
meet amazing mentor meet new friends from another country and of course | learn
about air indoor pollution

What went wrong? - there is negative feedback, but | think it is necessary to give
more group tasks maybe one task per day

What do | take home? - | do love the lab visiting and watch volunteer do something
like preparation of sample etc.

What did not get enough attention? - nothing

What went well? - all went well

What caught my attention?

What went wrong? - | would have liked to do some real more lab works
What do | take home? - | learned a lot of about sample preparation and
instrumentation

What did not get enough attention? -

What went well? - in my opinion this ECltraining school was generally organized very
well. | really appreciated the visit at the FEPTESIBboratory because in this way we
had the possibility to see the instrumentation used for sampling and especially for

the analytical determinations.

What caught my attention? -The practical demonstration totally caught my attention
since | could discuss &out some problems during analysis make some questions and
obtain satisfying responses.Also, the lectures were presented in a comprehensive and
exhaustive way although this first part was more boring. | really like also the quiz
performed during the third day it was engaging and we had the possibility to discuss
about what we saw in the practical activities. Thanks!

What went wrong? -

What do | take home? -

What did not get enough attention? -

What went well? - everything thanks for this nice location

What caught my attention? tubes sampling

What went wrong? - sometimes program was too long to hold attention

What do | take home? - maybe | try to add some new methods for my research

What did not get enough attention? - microbial contamination measuring

What went well? - everything was well the lectures were well prepared interesting
What caught my attention? - the preparation of the samples and their analysis caught
my attention



What went wrong? - don't get me wrong | want to give you this information, but
everything was perfect

What do | take home? - | will take a new knowledge more respect for chemists
What did not get enough attention? - instrumentation and instruments were not my
cup of tea not the presentation but still very i mportant. Thank you!




fa



