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Instructions  
 

Please limit the report to max 3-5 pages, including tables and figures. 
The report should be sent as pdf document and include the subheadings listed below. Please make 
sure to address any comments made by the reviewers (if applicable). 
 

Is the information provided in the report confidential and should not be made available on the 

ACTRIS website?  

 No, the information can be made public. 

 Yes, the information should not be made public and access should be restricted 
to the TNA Team, the ATMO-ACCESS access providers, the reviewers concerned 
and the ATMO-ACCESS Strategic TNA Board. 
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1. Short executive summary (can be made available to reviewers and EU experts) 

This TNA project enables the investigation of the ice nucleation properties of different types of biomass-

burning aerosols (BBA) based on a chamber experiment that carried our prescribed burns of biomass fuel. 

The BBA is generated and aged under atmospherically relevant conditions and was characterized by an 

extensive series of instruments, providing information on the physicochemical properties of BBA needed for 

the interpretation of observed ice nucleation activities relevant for mixed-phase cloud conditions. 

2. User group  

Complete the table with details of the user group members who actually accessed the Facility. Duplicate the 

table below for each member of the user group. 

Information on the User group members 

Member # 1 

First and last name Zamin A. Kanji 

Gender  Female        Male         Prefer not to say 

Nationality Kenyan 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 
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Institution name (employer) ETH Zurich 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) 

ETH Zurich  
Universitaetstrasse 16 
CHN O11  

8092, Zurich  

Country Switzerland 

Email address  zamin.kanji@env.ethz.ch 

Access start date 01/09/2022 Access end date 30/09/2022 

Information on the User group members 

Member # 2 

First and last name Ulrike Lohmann 

Gender  Female        Male         Prefer not to say 

Nationality Swiss 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 
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 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) ETH Zurich 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) ETH Zurich   Country Switzerland 

Email address  ulrike.lohmann@env.ethz.ch 

Access start date 01/09/2022 Access end date 30/09/2022 

Information on the User group members 

Member # 3 

First and last name Jie Chen 

Gender  Female        Male         Prefer not to say 

Nationality Chinese 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 
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 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) ETH Zurich 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) ETH Zurich  Country Switzerland 

Email address  jie.chen@env.ethz.ch 

Access start date 01/09/2022 Access end date 30/09/2022 

 

Information on the User group members 

Member # 4 

First and last name Yu Wang 

Gender  Female        Male         Prefer not to say 

Nationality Chinese 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 

 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 



 

 This work has received funding from the European Union’s Horizon 2020 research and innovation programme through 

the ATMO-ACCESS Integrating Activity under grant agreement No 101008004 

 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) ETH Zurich 

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer) ETH Zurich  Country Switzerland 

Email address yu.wang@env.ethz.ch 

Access start date 01/09/2022 Access end date 30/09/2022 

Information on the User group members 

Member # 5 

First and last name Ying Chen 

Gender  Female        Male         Prefer not to say 

Nationality Chinese 

Profile   Undergraduate     

 Postgraduate 

 Expert scientist 

 Engineer, Technician 

 Other 

Field of activity 
 

ENV-ATMO - Earth and environmental sciences/Atmospheric 
domain 

 
ENV-HYDRO - Earth and environmental sciences/Hydrosphere 
domain 

 ENV-LITHO - Earth and environmental sciences/Lithosphere 
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 ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere 

 PHY - Physics astronomy, astrophysics and mathematics 

 CHEM - Chemistry and material sciences 

 BIO-MED - Biological, medical sciences and biotechnology 

 ENG-TECH - Engineering and technology 

 EGY - Energy 

 ART - Humanities and arts 

 ISC - Information science and communication 

 SOC - Social sciences 

Are you a new user?  Yes 

 No 

Institution name (employer) Paul Scherrer Institute  

Institution legal status 

(employer) 

 Public research (including international research organizations and 
private research organization controlled by a public authority) 

 University and higher education 

 Public authority 

 Small Medium Enterprise (SME) 

 Other industrial and/or profit private organization 

 Other 

Address  (employer)  Paul Scherrer Institute Country Switzerland 

Email address  ying.chen@psi.ch 

Access start date 01/09/2022 Access end date 30/09/2022 

 

3. Scientific objectives  

Biomass burning (BB) from global forest fires and domestic heating emit considerable quantities of particles 

and gas pollutants to the atmosphere, significantly perturbing the atmosphere-Earth climate system. In 

addition to their direct radiative effect, BBA can alter the microphysics and lifetime of clouds by serving as 

cloud condensation nuclei (CCN) and ice nucleating particles (INPs). Particularly, the ice nucleation (IN) 

activity of BBA remains highly uncertain due to the chemical complexity of BBA and the unique IN properties 

of specific particle species in BBA, found in a minute proportion of aerosol particles giving rise to large 

uncertainties in predicting their climate impacts due to aerosol-ice-cloud-interactions. 

Previous laboratory and field studies have reported largely variable INP concentration and IN activity from 

BBA (Petters et al., 2009; Prenni et al., 2012; Levin et al., 2016). This variability is likely caused by the different 

chemical properties and mixing state of BBA, which can be partly attributable to fuel type, combustion 

conditions, and the subsequent aging processes of BBA, which are poorly understood. It is also currently 

unclear which of the main BBA components (e.g., black carbon (BC), organic matter (OM), metals, or inorganic 

components/minerals) might contribute to the IN activity of the BBA. The IN activity of the components of 
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the BBA can be affected by the cloud conditions, adding challenges to quantifying their contribution to the 

INP population. 

The main objective of the proposed work is to quantify the concentration of INPs from fresh and 

photochemically aged BBA while simultaneously collecting information on their physical and chemical 

properties to gain insight into the contribution of the chemical composition and mixing state of the INPs to 

their ability to catalyse ice nucleation of cloud droplets at temperatures relevant for mixed-phase cloud 

conditions. 

4. Reasons for choosing the Facility/ies  

The Manchester Aerosol Chamber (MAC) was selected, for three main reasons: i) its technical features make 

it an ideal tool to study the emissions from BB under controlled conditions, ii) MAC can provide 

atmospherically relevant oxidative conditions to investigate the chemical aging process of aerosol, and iii) a 

project focused on the physicochemical and radiative properties of BBA will be conducted at the same time 

in MAC, hence there will be mutual benefits in both projects. 

5. Activities during the TNA (research, training, events, ...) 

During Dr. Jie Chen’s stay at the university of Manchester (UoM), scientists from UoM conducted a detailed 

knowledge transfer for her on the working principle of the MAC chamber (cleaning, injection, oxidation 

conditions, background measurement) and the usage and maintenance of instruments that used to 

characterize the generated aerosols. Dr. Jie Chen was involved in setting up the daily experiment and trained 

to collect aerosol samples of bulk and single BB particles using an aerosol sampler and a single particle 

sampler. 

Jie attended a meeting (Gordon Mcfiggans group), where she got to know the group members and their 

research foci. The harmonious, inclusive, and creative atmosphere of the group enabled Jie to work well as a 

team with the rest of the group 

We note that, Jie was only able to attend the experiment in person for 1 week due to the unpredictable delay 

of the UK visa approval which was beyond our control. Before that, all communications and training were 

achieved remotely. For example, we remotely exchanged information about the design and conducting the 

experiment, the working principles and theoretical background of the instruments used in the campaign, and 

especially on the offline sampling, and shipping of the required TEM grids and polycarbonate filters onto 

which the BBA were collected for later shipping to ETH Zurich where the IN analysis is to be conducted. 

6.  Method and set-up of research 

The schematic and the instrument configuration of the biomass-burning experiment is shown in Figure 1. In 

general, different types of wood were burned to produce BBA with a variety of physicochemical properties 

in a wood stove. The fresh aerosol was then transferred to the MAC chamber and photochemically aged, 

enabling the investigation of fresh and aged BBA properties. The biomass was burned under controlled 

conditions (either burned in the flaming phase or the smoldering phase) to investigate the influence of 

different burning conditions on the aerosol chemical compositions and IN activities.  

Both the fresh and the aged BB particles were sampled onto the polycarbonate filters for the offline IN 

measurement and onto the TEM grids for morphology and mineral phase analysis. A number of techniques 

placed downstream of the chamber were employed to characterize the physicochemical properties of BBA, 
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including size distribution (APS, SMPS), chemical composition (AMS, CIMS), water uptake (HTDMA), CCN 

ability, mixing state (i.e., BC mass/coating thickness on a number basis) (SP2) and optical properties (PAS).  

 

 

Figure 1. The schematic and the setup of the biomass burning experiment; CIMS-Chemical Ionization time-of-flight Mass 
Spectrometer with Filter Inlet for Gases and AEROsols, APS- Aerodynamic Particle Sizer, CPC- Condensation Particle Counters, 
DMPS- Differential Mobility Particle Sizer, HTDMA- Hygroscopicity Tandem Differential Mobility Analyser (HTDMA), SP2- Single 
Particle Soot Photometer, PAS-Photo Acoustic Soot Spectrometer, AMS- Aerosol Mass Spectrometers, CCN- Cloud Condensation 
Nucleus Counter, TD-Thermal Denuder. 

The IN properties of BBA will be measured by the microfluidics ice nuclei counter Zurich (MINCZ, Isenrich et 

al., 2022) or the droplet ice nucleation counter Zurich (DRINCZ, Robert et al., 2019) depending on the sampled 

aerosol concentrations and their IN activities. The MINCZ and DRINCZ are both custom in-house designed 

instruments built at ETH Zurich based on the droplet freezing technique, but MINCZ allows the measurement 

of picoliter-size droplets while DRINCZ measures the droplets in athe microliter range, resulting in different 

detection limits of INP concentrations. The collected particles will first be resuspended in water by washing 

them off from the filters of which picolitre droplets produced by microfluidic methods and cooled or 

microliter droplets pipetted into cooling assays both under continuous optical detection to determine the 

freezing temperature of the droplets in the temperature range from 0 oC to -38 oC.  

Combined with the detailed physicochemical information on BB particles and their ice nucleation properties, 

the controlling factors that affect the ice nucleation activity of BBA will be identified.  

7. Preliminary project results and conclusions 

The whole experiment during the access month lasted for 1 month. In total, 14 BB chamber experiments 

were conducted using different biomass types, including hardwood, softwood, leaves, and peat. 

Approximately 30 filters were collected for the IN analysis and ~28 single particle samples were collected for 

morphology analysis. These samples were then shipped back to Zurich and stored at a low temperature (using 

the ice trays during the transport) and stored in the refrigerator at a temperature of -20 oC to preserve sample 

integrity.  
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Figure 2. The frozen fraction of high-purity water droplets as a function of temperature 

 

After the access month, back at ETH Zurich, Jie was trained with MINCZ, which included learning chip 

production and droplet generation for microfluidics. The first IN measurement of high-purity water droplets 

(166 in total) was tested by Jie as shown in Figure 2. The water droplet only started to freeze at -34.5 oC, with 

a median freezing temperature (the temperature where 50% of droplets are frozen, T50) of -35.3 oC. The T50 

is close to the theoretical homogeneous freezing temperature of droplets (-36 oC), indicating a low water 

background of MINCZ which makes it suitable to really detect very low concentrations of INPs as well as INPs 

active at warm but also very cold temperatures. The knowledge transfer on data processing of MINCZ is 

currently ongoing and will be completed over the next month. The analysis of the BB samples from 

Manchester is expected to start in February 2023 when MINCZ is fully available for the current project, and 

the knowledge transfer is completed. Thus, no preliminary results and conclusions of the ice nucleation 

measurement of BBA are shown here. The experiments will begin by first weighing the collected filters to 

determine how much BBA mass is collected on each filter. This information will be useful in normalising the 

IN activity of the samples to the mass of aerosol collected.  

8. Outcomes and future studies 

Given that the IN analyses will be conducted in February next year, no specific outcomes are obtained as of 

yet. However, based on the quality and number of the collected samples, we foresee that the outcomes of 

the IN analysis will be fruitful. More importantly, this project enables the ETH members to be involved in the 

experiment at the University of Manchester, which promotes knowledge transfer across disciplines and sets 

the basis for future collaborations and continued collaboration on the current project while conducting data 

interpretation and preparing manuscripts for peer review and publication.  

In the future, an in-situ investigation of the ice nucleation activity of the biomass-burning particles will be 

expected by using an online INP counter during the photochemical aging process. And the impact of other 

atmospheric-relevant aging processes on IN properties, such as cloud processing and aqueous aging will be 

investigated. 

9. Plans for publications  

(in peer-reviewed journals, conference proceedings, etc. acknowledging the support by ATMO-ACCESS). 

Details, including the DOI, need to be provided as soon as available. 
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From the samples collected during this project, at least one publication in an open access peer-reviewed 

journal is planned. Depending on the outcome of the analysis of the filters for IN and for the morphology, it 

is possible that a second publication becomes apparent focussing on the morphological vs. chemical effects 

on ice nucleation. In addition, the applicants will present the work at international conferences and meetings 

such as the virtual. 
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