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Dear members of the IHSS, dear colleagues and friends:

It is my pleasure to send you our 60" Newsletter, and to share new information about

recent and upcoming events and other important issues.

Before starting, | inform you with great sadness of the passing away of our esteemed
colleague, member of our society: Professor Egil T. Gjessing has passed away on
February 16™, 2022. His close collaborator Jim Alberts has contributed an obit in

memoriam of him, included in the present NL60.

Over last two years, due to COVID19, many of our activities were affected or postponed.
The 20" Meeting of the International Humic Substances Society (IHSS) in Estes Park,
Colorado, USA, turned into the online meeting in August 2021. Despite the COVID19
odds, the younger IHSS members had the possibility to apply for training awards. The
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IHSS has approved to support 8 young researchers to travel to the chosen laboratories

carrying on research on NOM and humic substances.

The 215t IHSS Meeting was to be organized by the Chilean IHSS Chapter in September
2022. However, due to severe COVID19 restrictions in Chile, the local organizing
committee had to dismiss the initial plans and asked the IHSS Board for possibility to
invite the conference later, e.g. inn 2024, but not in 2022. The only Chapter, who
volunteered to take over organization of IHSS-21 in 2022, was the CIS Chapter. They
presented their proposal during the General Assembly hold during IHSS-2020, and
shortly came up with the impressive scientific program (it still could be looked up at the

link: https://humus.tech). The program included a talk by the Nobel Laureate in

Chemistry — Prof. Jean-Marie Lehn and the talks by many esteemed colleagues from
our society. Unfortunately, this plan also could not come to its accomplishment due to
the war, which Russia started in Ukraine. The CIS Chapter had to withdraw its
application, and the Board of Directors of IHSS decided to appeal to the Chilean Chapter
again, but this time with a request for organizing the IHSS 21 in Chile in 2023. Thankfully,
the Chilean Organizing Committee has accepted the challenge, - and the current date
of IHSS-21 is September 2023, location — Santiago, Chile. The head of local Organizing
Committee is Prof. Ménica Antilén. We thank Monica and the Chilean Chapter for

readiness to host the next IHSS meeting in 2023,

To change the mood towards a more optimistic approach for the future, last year (on
January 15" 2021) we had the formation of the Nigerian IHSS Chapter starting with 25
members. We would like to congratulate all Nigerian scientists for their efforts to have
the first African Chapter of IHSS founded. Special welcome to Dr. Olusola O. Adesanwo

in the National Coordinator position of the Nigerian Chapter.

At the same time we want to wish Dr. Sarah Fischer a successful service in the position
of Chapter Coordinator for North America (USA and Canada). We are grateful for the

dedication of Dr. Dan Olk to this task formerly.

We also welcome Dr. Maria Zykova in the position of the CIS chapter coordinator. We

thank Dr. Irina Perminova for her long term service in this position.
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Concurrently we welcome Dr. Beata Madari to serve as the National Coordinator of the
Brazilian Chapter of IHSS, and we are grateful to Dr. Deborah Dick for her devotion to

this service until now.

We are also grateful to Prof. Marcelo J. Avena, and to Prof. Tony Patti for their eminent
contribution to serve as National Coordinators of IHSS for Argentina and Oceania,
respectively. Since their decision to retire, we are in search for suitable persons to carry
on their tasks.

According to the IHSS bylaws, spring-summer 2022 is the time for IHSS elections. Dr.
Deborah Dick and Dr. Gerd Gleixner are the candidates for the Vice President position.
Dr. Maria Jerzykiewicz and Dr. Miloslav Pekars are the candidates for the Board
Member position. All active IHSS members are welcome to participate with their vote
online. For those members that have not updated their subscriptions we are kindly

reminding you to do so now.

Dear IHSS friends, many thanks for your active participation and your effort to forward
the ideas of the International Humic Substances Society. Let us keep in contact to share
news and important issues. | am looking forward to hearing from you and seeing you in

the near future.

| send you all warmest greetings, may you and your family stay safe.

José M. Garcia Mina
President of the IHSS
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IN MEMORY OF DR. EGIL T. GJESSING

Egil Trygvesgn Gjessing was born in
Saltdalen, Norway. A small village located
just north of the Arctic Circle. Children of a
physician who practiced medicine at a
tuberculosis sanitarium in the isolated
mountains, he and his brothers and sister
grew up in an area with few human
inhabitants. However, Egil always enjoyed
the open air of his native Norway and this
led to a life-long love of outdoor sports,
including skiing, which for a Norwegian is a
skill learned at about the time one learns to

walk.

He began his journey in higher education and science at the University of Bergen, where he
received his Bachelor of Science degree (Candidatus magisterii), with emphasis in Chemistry,
Physical Geography and Applied Mathematics. He followed this degree with the Master of
Science (Candidatus Scientiarum) degree in Organic Chemistry from the same university.

Following receipt of his Candidatus Scientiarum, Egil took a position as a research assistant for
the Norwegian Fisheries Research Institute in the western part of Norway. For two years, he
supervised two research projects: “Effects of Salting on Hard Herring Roe” and “Insecticides for
Protection against Blow-flies in the Stockfish Industries.” Subjects that did not indicate his later

interests.

In 1962, Egil took a position with the Norwegian Institute for Water Research (NIVA). During his
early years at NIVA, he was responsible for all research on humic substances in aquatic
systems. In 1965, he took leave to participate as a post-doctoral associate in the Water
Chemistry Laboratory of the University of Wisconsin, Madison. For one year, he conducted
studies on organic matter in water. He returned to NIVA and remained there is various capacities

until his retirement in 1994.
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Egil was extremely active while at NIVA, publishing 40 papers on humic substances in aquatic
systems. From 1972-1986, he was Project Leader in the SNSF —Project ("Acid Precipitation
Effects on Forest and Fish”). During this period, he worked on problems connected to the effects
of polluted precipitation on Norwegian surface waters. He was in charge of the hydrobiological
and hydrochemical part of this Norwegian Interdisciplinary Research Project. He also was
engaged in a program on toxic pollutants in the aquatic environment, and again was in charge

of the activities on drinking water problems at NIVA.

Despite his busy schedule at NIVA, he managed to complete and receive his Doctor Philos from
the Department of Limnology at the University of Oslo in 1981. With all of these
accomplishments, the one that perhaps was closest to his heart and was certainly one that many
researchers in the field know him by was the publication in 1976 of the first book on the topic:
Physical and Chemical Characteristics of Aquatic Humus. In this volume, Egil succinctly
summarized the knowledge base of humic substances in aquatic systems by treating them from
the point of view of naturally occurring materials and the problems they cause in water treatment.
In this writer’s opinion, a major contribution of this book is its consideration of the importance of
biological processes in the cycling of aquatic organic matter, which had been largely overlooked
at the time. However, more important is the final chapter, “Further Work”. In only three pages,

Egil identifies and outlines four areas of study: “Source of Energy to Microorganisms,” “Humus
as a Pollutant Carrier,” “Charge and Electromobility” and “Decomposition of Humus”, which
refers to the UV irradiation and hydrogen peroxide oxidation of the materials. In addition, he
correctly points out the potential interest in these materials in the field of medicine. All of these
areas have since produced an enormous literature and continue to be major areas of research

today.

Following the publication of this book and completion of his Doctor Philos degree in 1981, he
initiated the first-ever international meeting on humic substances. Co-chaired and hosted by his
close friend and colleague Dr. Russ Christman at the University of North Carolina, Chapel Hill
and funded by NIVA and the U.S. Environmental Protection Agency, this 1981 meeting produced
a symposium volume entitled, “Aquatic and Terrestrial Humic Materials” with an author list that
reads like a Who’s Who of natural organic matter studies at the time. The symposium and
volume turned into the springboard for the formation of the International Humic Substances
Society and the 1983 inaugural IHSS Biennial Meeting in Estes Park, Colorado. Egil was a

founding member of the IHSS and subsequently served on the Board of Directors.
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Founding members at the Meeting
in Estes Park, from left to right,
front row:

P. McCarthy, H. P. Ringhand, F.
Andreux, M. Schnitzer, S.
Kuwatsuka, P. Sequi;

back row :

D. Reckhow, E. T. Gjessing,

E. M. Thurman, R. S. Swift,

R. L. Malcolm.

Back at NIVA, Egil continued his long-time interest in the effects of acid precipitation on the
fragile aquatic ecosystems of Norway, many of which are buffered by the natural organic matter
in their waters. In 1987-88, he was Division Manger of the Environmental Engineering Division
of NIVA and had strong interactions in the Canadian-Norwegian Project RAIN (Reversing
Acidification in Norway). Simultaneously, he was Secretary-General of the Norforsk Project on
Drinking Water. From 1988-90, now a Senior Research Scientist at NIVA, he concentrated on
the role of humic substances in water as they interact with acidification and the mobilization of
micropollutants. This led to his being named in 1990 the Scientific Leader of the HUMOR Project
(Humic Substances, Modifiers of the Response of Aquatic Systems to Acidification), an
international research program involving 6 countries. During this period he was also nhamed
Scientific and Administrative Leader of Project HUMEX (Humic Lake Acidification Experiment),
which involved partitioning a lake and artificially acidifying one side of the lake and its attendant
watershed. This latter project included literally tens of scientists from many countries. He

continued in this role until his retirement from NIVA in 1994.

As if the above duties weren’t enough, it was during this time that Egil hosted Dr. Ron Malcolm
of the U.S. Geological Survey. Together, they headed a team that isolated the Nordic Humic
and Fulvic Acid Reference Materials now housed in the IHSS Standards and Reference

Collection.

Retirement wasn’t the end of Egil’'s work on natural organic matter in aquatic systems. From
1994-2001, he served as a lecturer and researcher in the Department of Chemistry at Agder
College in Kristiandsand, Norway, where he shared his vast knowledge of environmental

chemistry and drinking water safety and hygiene with the students while supervising 2 Master’s
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of Science degrees. During this time, he also led the team that isolated the Nordic NOM

Reference sample for the IHSS Collection.

In 1996, Egil Gjessing was awarded the Norwegian Water Prize for his long-standing research
on the “Color of Water”, and in 1999, was elected to Honorary Member status by the organization
that he help found, the IHSS.

Egil moved to Oslo in 2001, still not retired but as Professor Emeritus in the Department of
Chemistry at the University of Oslo. There, he continued to lecture on environmental chemistry,
and publish “old data” continually adding to his list of over 100 publications. He was still
exercised everyday, although he and Goya had to settle for walks in downtown Oslo rather than
romps in the hills and woods behind his home in Dyvik. Though Egil may have told you that the
last move was to get closer to where he had begun his work on color in water, some of us feel

that the real reason was to be closer to his two daughters and 6 grandchildren.

Egil was easy to pick out in a crowd. Not only for his physical stature, but for his quiet manner,
infectious laugh and intense dedication he has always had for the subject of natural organic
matter in aquatic systems and their importance for the ecosystem we humans inhabit. These
features coupled with his ever-present willingness to help students and colleagues and easy-
going nature, make him more than the sum of the parts. He was an honored and cherished

colleague to many who are grateful for having him as a friend.

Jim Alberts
University of Georgia, USA
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UPCOMING ELECTIONS IN 2022

The Nomination Committee has announced the Candidacies for the upcoming elections
in 2022 for the positions of Vice President and Board Member. Note that only IHSS

members with active subscription are eligible to vote.

Candidacies:

Vice President Candidate

Deborah Pinheiro Dick —
Federal University of Rio Grande do Sul (UFRGYS), =
Institute of Chemistry, Department of Physical- -
Chemistry, Avenida Bento Gongalves, 9500. CEP
91501-970, Porto Alegre, RS, Brazil. E

Email: deborah.dick@ufrgs.br

Education =

1988-1993- PhD in Agronomy-Soil Chemistry and Mineralogy. Lehrstuhl fir Bodenkunde.
Technische Universitat Minchen, Freising, Germany. Advisor: Udo Schwertmann.

1983-1986 Master of Science in Agronomy- Soil Chemistry and Mineralogy, Agronomy Faculty,

UFRGS, Brazil. Advisor: Nestor Kampf

1978-1982 Bachelor of Science in Chemistry, Institute of Chemistry, UFRGS, Brazil

Employment

1993 — present. Professor at the Department of Physical Chemistry, Institute of Chemistry, and
Lecturer and advisor in the Graduation Program of Soil Science, UFRGS, Brazil.

1986 — 1993. Assistant Professor at the Department of Physical Chemistry, Institute of
Chemistry, UFRGS, Brazil.

Research interests

Generally:

Soil Chemistry. Organic matter and Humic substances reactions and properties.

Specifically:

e Carbon sequestration, organic matter dynamics, and humic substances (HS) in different
environments (subtropical, tropical and Antarctic soils) and different soil uses (forest, pasture,
agriculture) and management (no-tillage and vegetation burning),

e Organic matter and humic fractions characteristics (chemical, thermo-gravimetric, pyrolitic
and spectroscopic methods) as a function of environment and formation;

e Humic fractions from biochar, composts, and mineral coal,

e Organic matter interactions with pesticides and minerals in tropical and subtropical
environments; accelerated degradation of pesticides in adapted soils from subtropical and
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tropical environments: Dissipation mechanisms of pesticides applied as slow-release
formulations.

o Composting of agronomic wastes; fertilizer potential, greenhouse gases emissions, and
effect of biochar.

Publications
- Main author and/or co-author of 9 chapters on textbooks about organic matter and HS
dynamics and its characterization and of approximately 90 scientific papers.

Mentoring and teaching

- Completed Supervisions: 19 Ph.D. graduates, 23 M.S. graduates and 53 undergraduate
students on research projects, and 2 post-doctoral,

-Current Supervisions: four Ph.D. students and one M.S. student;

- Lectures in Physical Chemistry for undergraduate courses (Chemistry and Chemical, Material
Sciences and Metallurgical Engineering); Lectures in Soil Chemistry and Advanced Topics in
Organic Matter (Dynamics, composition, reactions with pesticides) for graduation course in Soil
Science

Membership

International Humic Substances Society (since 1996) and Brazilian Chapter of the IHSS; Brazilian
Society of Soil Science and International Society of Soil Science; Brazilian Society of Chemistry.
National coordinator of the Brazilian Chapter of the IHSS since 2007.

IHSS activities and Candidacy statement

| first started working with HS in 1993 while conducting a research project related to composting
of industrial sludge from a celluloses factory. Since then | have been involved in different kinds
of HS-related projects that comprised from their dynamics in the environment to their
applications including characterization by different methods.

| joined the IHSS in 1996 when attending the 8th IHSS Conference in Wroclaw, Poland, and
have been an active member since then. Thereafter, | attended almost all IHSS International
Meetings, and, also, participated in some IHSS initiatives. Hence, | accompanied the
improvements that our society has been able to implement on different fronts and | am willing to
continue with work to the society’s progress in the future.

From my own experience, | realized that the IHSS meetings have the potential to serve as a
catalyst to new international collaborations by promoting interaction and exchange among
established researchers as well as newcomers. Moreover, institutional links are created
between institutions with high-level laboratories from all over the world.

In 1997 | joined the IHSS Brazilian Chapter at the Il Brazilian Meeting of the IHSS just after its
foundation in 1996. Since then | have participated actively in all Brazilian IHSS Meetings by not
only presenting works and/or giving conferences but also in organizing issues, inviting
researchers to come to Brazil, and collaborating in the organization of national IHSS meetings.
In 2007, during the VII National Meeting in Floriandpolis, | was elected the National coordinator
of the Brazilian Chapter of the IHSS, following the term of Dr. Ladislau Martin-Neto, EMBRAPA.-
CNPDIA, Brazil.

In 2009, 2011, 2013, 2015, 2017, and 2019, | co-chaired the Brazilian Meetings of the IHSS
(from V111 to X1l Brazilian Meetings of the Humic Substances). On average these were attended
by 140 participants, including researchers and students from different institutions of Brazil, as
well as representatives of private enterprises

In 2012 | was elected a member of the board of the IHSS for a 4 year period, and in 2016 | was
re-elected for a subsequent 4 year period. During the time | served the IHSS as a board member
I had the opportunity to experience in more detail the challenges and tasks of the society. Among
them, the support given by the IHSS to young scientists through the travel and training awards
is one of the most relevant ones. Such support is not given by any other international scientific
society.
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Other relevant challenges and tasks of the IHSS as a scientific society are to reinforce, divulge
and stimulate works on:

- the importance of the HS in climate regulation and green-house gases emission mitigation;
-the importance of HS as excellent proxies in evaluating the impact of land use on C
sequestration and on natural organic matter (NOM) reactions with anthropogenic products;

- the role of HS as biostimulants and their effect on plant growth and nutrition;

- the use of HS in nanotechnology and its application in different areas of science, and
development of new products;

- the application of HS in water treatment and soil remediation.

-the role of HS in Ecosystems services and sustainability.

If elected as Vice-President, | will have the opportunity to continue serving the IHSS, by carrying
on the great incentive for HS-NOM research (main topics above mentioned) and by supporting
young researchers.

Vice President Candidate

Gerd Gleixner

Max Planck Institute for Biogeochemistry,
Postfach 100164, D-07701, Jena, Germany

Email: gerd.gleixner@bgc-jena.mpqg.de

Born
28.3.1963 in Uetersen/Germany

Education

apl. Professor 2010, Organic Geochemistry, Friedrich Schiller University, Jena
Habilitation 2002, Organic Geochemistry, Friedrich Schiller University, Jena

Dr. agr 1994, Biochemistry, Technical University Munich

Studies 1984 — 1996, Agricultural Science, Biotechnology and partly Environmental

Science, Technical University of Munich (Dipl. Ing- Arg.)
Employment

Professor Associate (since 2006),Max Planck Institute for Biogeochemistry, Jena

Professor Assistant (1998 - 2005), Max Planck Institute for Biogeochemistry, Jena

Post-Doc 1994 — 1998, Technical University Munich and Scottish Crop Research
Institute, GB

Research interests

Generally:

My research group explores key processes in the global biogeochemical cycles at the
molecular level. Biomarkers and their isotopic content hold information on the regulation of
individual biogeochemical processes.We develop new tools and combine approaches using
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the natural abundance of stable isotopes, isotope labeling, and stable isotope probing to
guantify key processes in the environment.

Specifically:
My research is focused on three major areas of the global element cycles:

Focus 1: Understanding the origin, fate and stability of organic matter in the Critical Zone

Soil organic matter (SOM) remains the largest single unknown in the terrestrial carbon cycle.
The group investigates in various projects how abiotic factors like organic matter input, parent
material, humidity and temperature as well as biotic factors such as forest stand age, plant and
microbial diversity influence SOM storage. The isotopic information of 3C, #*C and *N of
biomarkers from individual compounds and fractions determines the molecular turnover of SOM
and suggests high vulnerability of SOM stored in soils. The microbial community is a major driver
of various processes related to carbon flow and turnover in soils (Malik et al. 2018, Lange et al.
2019). However, the role of the microbial community in processes related to SOM cycling seems
to be equivocal and context dependent (Malik et al. 2018, Mellado-Vazquez et al. 2019,
Chowdhury et al. 2020). We consequently developed new molecular biomarkers to better
understand the biological component of soil organic matter cycling (Mellado-Vazquez et al.
2019, Ding et al. 2020).

Establishing molecular fingerprints of dissolved organic matter (DOM) using ultrahigh-
resolution mass spectrometry (HR-MS) (Simon et al. 2018, Hawkes et al. 2020) helped to
identify drivers impacting the vulnerability OM stored in soils (Roth et al. 2019). In particular the
interaction of plants, soil (micro-) organisms throughout the Critical Zone (CZ) is currently a
major research focus the group (projects AquaDiva, Jena Experiment, ATTO). A multi-omics
litter decomposition experiment suggested that decomposer communities are initially generalist,
but rapidly undergo divergent competitive succession to functionally optimize for litter-specific
properties (Benk et al., revised version). During this process DOM profiles emerge, that are
highly specific to individual plant species, but vary little between different sites. By evaluating a
three-year time series of DOM composition and age from an aquifer well transect, we could
show that subsurface ecosystems are majorly shaped by their connectivity to OM sources near
the surface (Benk et al. 2019). Seasonal DOM translocation events, such as groundwater
recharge, can significantly alter the subsurface metabolome and thereby drive community
change and evolution. We identified corresponding natural molecular markers for the fast
transport of DOM through soils, which help to retrace surface-subsurface connectivity in the CZ
(Benk et al. 2018).

Focus 2: Understanding the role of biodiversity on element cycling

The effects of biodiversity on primary productivity, biogeochemical cycles and biotic
interactions are the focus of current ecological research. The group’s work is focused on the
effect of plant diversity on the link between above- and below- ground diversity (Ding et al. 2020)
and the link between plant diversity, dissolved organic matter dynamics (Lange et al. 2020).
Moreover, we are interested how the interactions of plants and microorganisms are affected
climate extremes (Project REGARDS). To study this we use isotopic labeling to trace the how
carbon is allocated from plants to soil microorganisms in dependence to drought (Karlowsky et
al. 2018a) and how land use change affects the resilience and resistance of this interaction and
thus the ecosystem functioning (Karlowsky et al. 2018b). In the long term we investigate the
underlying mechanisms of the strengthening of biodiversity-ecosystem-functioning (BEF)
relationship addressing the question, how ecosystem services such as nutrient cycling and
carbon storage are influenced by plant community diversity and composition (Lange et al. 2019,
Lange et al. 2020). And furthermore, if higher plant diversity gives the insurance for a long-term
success of the community, even if some individual species of the community may fail (The Jena
Experiment and Hainich National Park).

INTERNATIONAL HUMIC SUBSTANCES SOCIETY 12



Focus 3: Understanding and reconstructing past climate and vegetation dynamics

Understanding of the links between ecosystems and past and present climate will improve our
prediction for future climates and how they may affect biodiversity and ecosystem function. This
is especially vital for the region of Central Asia where almost two thirds of the world population
rely on water supply from the Asian Monsoon System. However, there is still no consensus
about the temporal and spatial pattern of precipitation linked to monsoonal variations in the past
and the extent to which variations in various regions influenced by the different climate systems
(Westerly vs south Asian) have been either synchronous or asynchronous. The group analyzes
various biomarkers, such as n-alkanes, and sets a special focus on the use of stable hydrogen
isotopes of both aquatic and terrestrial biomarkers as a proxy for paleoclimatic reconstructions
(Gayantha et al. 2020, Schroeter et al. 2020b). We use fecal sterols and stanols as biomarkers
of humans and herbivores to understand the connection between humans and climate in
paleoenvironmental context (Schroeter et al. 2020a). Within the BMBF funded joint-project
CAHOL - Central Asian Holocene Climate, we applied for the first time quantitative method in
an multiproxy approach and identified synchronous and sequential “tipping points” on the
Central Asian climate system (Schroeter et al. 2020b). Another ongoing project in Sri Lanka is
investigating the behavior of the South Asian Monsoon system and the key forcing factors that
influence long term trends (millennial-scale) and abrupt variations of the monsoonal rainfalls
(Gayantha et al. 2020). In collaboration with the Max Planck Institute for the Science of Human
History, this project links the responses of pre-historical and historical human dispersal and
agricultural practices with the changing patterns of South Asian monsoon during mid and late
Holocene.

Publications
Author of about 250 peer reviewed papers, H-Index of 62 and about 13000 total citations.
See full list at: https://publons.com/researcher/M-8519-2017/

Mentoring and teaching
Regular lecturing on stable isotopes in the environment

Mentoring of more than 30 PhD students and more than 20 Master and Bachelor thesis

Editorships, service on scientific advisory boards, awards, etc.

Since 2018 Speaker of the Vladimir lvanovich Vernadsky medal committee, EGU

Since 2017 Speaker of the International Max Planck Research School for Global
Biogeochemical Cycles

2016 Thueringian Research Prize for Basic Research

Since 2016 Member of the Vladimir lvanovich Vernadsky medal committee, EGU

Since 2010 Member of the steering committee of the International Max Planck Research

School for Global Biogeochemical Cycles

2008 - 2015 Member of the Steering Committee on Tibetan Plateau Research

2004 - 2010 Member of the “Wissenschaftlichen Rat” and of the “Chemisch-physikalisch-
technische Sektion” of the Max Planck Society

Member: AGU, DBG, EGU, GDCH, IHSS, Wasserchemische Gesellschaft,
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Candidacy statement

I am willing to stand as a candidate in order to serve the society. My main scientific focus is on the
expansion of the reference collection and the education and training of young scientist in organic
maitter research. My main societal focus is on our joint IHSS Conferences. Find exiting locations and
motivated teams, develop innovative topics and invite leading scientist.

Board Member Candidate

Maria Jerzykiewcz

University of Wroctaw, Faculty of Chemistry,
F. Joliot-Curie 14 St., 50-383 Wroctaw, Poland

Email: maria.jerzykiewicz@chem.uni.wroc.pl

Born 02-06-1969

Education
Master Degree in Chemistry: Faculty of Chemistry, Wroclaw University, 1994

Philosophy Degree Studies: Faculty of Chemistry, Wroclaw University, Poland, 1994-
1998

Ph. Doctor in Chemistry, University of Wroclaw, Wroclaw, Poland: 13 October 1998
Dissertation title: Transformation of organic matter during humification process of wastes,
especially free radical processes
Doctor Habilitatus. 24 September 2013,
Thesis title: Phenoxyl and semiquinone radicals in natural materials and their interactions with
metals

Employment: Faculty of Chemistry, Wroclaw University, Poland
from 08 February 1999 research staff

from 01 September 2000 adjunct (tutor position)

from 24 September 2013 associated professor

Research interests
- humic substances structure
- polluted soils humic substances
- interaction of humic substances with pesticides
- spectroscopies: EPR, NMR, FT-IR, UV-Vis

Generally:
Structural studies on Humic Substances and Natural Organic Matter of different origin:
Soil, peat, composts.
Fractionation of Humic Substances.
Application of new analytical techniques.
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Specifically:
- Applications of Advanced Electron Paramagnetic Resonance Spectroscopy techniques
in studies of Humic Substances and Natural Organic Matter
- Radical reactions in humic substances: metal ions and pH effects on semiquinone
radicals structure and concentration
- Stable and transient radicals in Natural Organic Matter

Publications related to humic substances:

Jamroz Elzbieta, Jerzykiewicz Maria

Humic fractions as indicators of soil organic matter responses to clear-cutting in mountain and
lowland conditions of southwestern Poland

Land Degradation and Development, 2022, 33, 368-378

Weber Jerzy, Jamroz Elzbieta, Kocowicz Andrzej, Debicka Magdalena, Bekier Jakub,
Cwielgg-Piasecka Irmina, Ukalska-Jaruga Aleksandra, Mielnik Lilla, Bejger Romualda,
Jerzykiewicz Maria. Optimized isolation method of humin fraction from mineral soil material.
Environmental Geochemistry and Health, 2022, 1-10

Medynska-Juraszek Agnieszka, Alvarez Maria Luisa, Biatowiec Andrzej, Jerzykiewicz Maria
Characterization and sodium cations sorption capacity of chemically modified biochars
produced from agricultural and forestry wastes.

Materials, 2021, 14, 4714/1-4714/19

Siek Marcin, Paszko Tadeusz, Jerzykiewicz Maria, Matysiak Joanna, Wojcieszek Urszula
Mechanisms of tebuconazole adsorption in profiles of mineral soils.
Molecules, 2021, 26, 4728/1-4728/18

Pospisilova Lubica, Horakova Eva, FiSera Miroslav, Jerzykiewicz Maria, Men3$ik Ladislav
Effect of selected organic materials on soil humic acids chemical properties.
Environmental Research, 2020, 187, 109663/1-109663/5

Medynska-Juraszek Agnieszka, Cwielqg—Piasecka Irmina, Jerzykiewicz Maria, Trynda
Justyna. Wheat straw biochar as a specific sorbent of cobalt in soil.
Materials, 2020, 13, 2462/1-2462/15

Jerzykiewicz Maria, Baran¢ikova Gabriela, Jamroz Elzbieta, Katuza-Hatadyn Andrea
Application of EPR spectroscopy in studies of soils from destroyed forests.
Applied Magnetic Resonance, 2019, 50, 753-760

Barancikova Gabriela, Jerzykiewicz Maria, Gomoryova Erika, TobiaSova Erika, Litavec
Tadedas. Changes in forest soil organic matter quality affected by windstorm and wildfire.
Journal of Soils and Sediments, 2018, 18, 2738-2747

Cwielag-Piasecka Irmina, Medynska-Juraszek Agnieszka, Jerzykiewicz Maria, Debicka
Magdalena, Bekier Jakub, Jamroz Elzbieta, Kawatko Dorota

Humic acid and biochar as specific sorbents of pesticides

Journal of Soils and Sediments, 2018, 18, 2692-2702

Cwielgg-Piasecka Irmina, Witwicki Maciej, Jerzykiewicz Maria, Jezierska Julia
Can carbamates undergo radical oxidation in the soil environment? A case study on carbaryl
and carbofuran. Environmental Science and Technology, 2017, 51, 14124-14134
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Jerzykiewicz Maria, Witwicki Maciej, Jezierska Julia
pH-dependent formation of Hg(ll)-semiquinone complexes from natural phenols. Chemaosphere,
2015, 138, 233-238. 10.1016/j. Chemosphere.2015.06.006

Witwicki Maciej, Jerzykiewicz Maria, Ozarowski Andrzej

Understanding natural semiquinone radicals—multifrequency EPR and relativistic DFT studies of the
structure of Hg(ll) complexes. Chemosphere, 2015, 119, 479-484.
10.1016/j.chemosphere.2014.07.047

Jerzykiewicz Maria
The effect of Hg(ll) ions on the free radicals of humic substances and their model compounds.
Chemosphere, 2013, 92, 445-450. 10.1016/|. Chemosphere.2013.01.048

Jerzykiewicz Maria
Humic and hymatomelanic acids interaction with lanthanide ions. Spectrochimica Acta Part A-
Molecular and Biomolecular Spectroscopy, 2012, 96, 127-131.

Drosos Marios, Jerzykiewicz Maria, Louloudi Maria, Deligiannakis Yiannis

Progress towards synthetic modelling of humic acid: peering into the physicochemical polymerization
mechanism. Colloids and Surfaces A-Physicochemical and Engineering Aspects, 2011, 389, 254-
265.

Jerzykiewicz Maria, Cwielag-Piasecka Irmina, Witwicki Maciej, Jezierski Adam
EPR spin trapping and DFT studies on structure of active antioxidants in biogycerol.
Chemical Physics Letters, 2010, 497, 135-141.

Drosos Marios, Jerzykiewicz Maria, Deligiannakis Yiannis
H-binding groups in lignite vs.soil humic acids: NICA-Donnan and spectroscopic parameters.
Journal of Colloid and Interface Science, 2009, 332, 78-84.

Witwicki Maciej, Jerzykiewicz Maria, Jaszewski Adrian R., Jezierska Julia, Ozarowski Andrzej
Influence of Pb(ll) ions on the EPR properties of the semiquinone radicals of humic acids and model
compounds: high field EPR and relativistic DFT studies. Journal of Physical Chemistry A, 2009, 113,
14115-14122.

Witwicki Maciej, Jaszewski Adrian R., Jezierska Julia, Jerzykiewicz Maria, Jezierski Adam
The pH-induced shift in theg-tensor components of semiquinone-type radicals in humic acids-DFT
and EPR studies. Chemical Physics Letters, 2008, 462, 300-306.

Giannakopoulos E., Christoforidis K. C., Tsipis A., Jerzykiewicz Maria, Deligiannakis Yiannis
Influence of Pb(ll) on the radical properties of humic substances and model compounds.
Journal of Physical Chemistry A, 2005, 109, 2223-2232.

Provenzano Maria R., D’Orazio Valeria, Jerzykiewicz Maria, Senesi Nicola
Fluorescence behaviour of Zn and Ni complexes of humic acids from diifferent sources.
Chemaosphere, 2004, 55, 885-892.

Jerzykiewicz Maria
Formation of new radicals in humic acids upon interaction Pb(ll) ions. Geoderma, 2004, 122, 305-
3009.

Jerzykiewicz Maria, Jezierski Adam, Czechowski Franciszek, Drozd Jerzy
Influence of metal ions binding on free radical concentration in humic acids. A quantitative electron
paramagnetic resonance study.Organic Geochemistry, 2002, 33, 265-268.

Jezierski Adam, Czechowski Franciszek, Jerzykiewicz Maria, Golonka Iwona, Drozd Jerzy,
Bylinska Elzbieta, Chen Yona, Seaward M. R. D.

Quantitative EPR study on free radicals in the natural polyphenols interacting with metal ions and
other environmental pollutants. Spectrochimica Acta Part A-Molecular and Biomolecular
Spectroscopy, 2002, 58, 1293-1300.
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Jezierski Adam, Czechowski Franciszek, Jerzykiewicz Maria, Chen Yona, Drozd Jerzy

Electron parametric resonance (EPR) studies on stable and transient radicals in humic acids from
compost, soil, peat and brown coal. Spectrochimica Acta Part A-Molecular and Biomolecular
Spectroscopy, 2000, 56, 379-385.

Jezierski Adam, Czechowski Franciszek, Jerzykiewicz Maria, Drozd Jerzy
EPR investgations of structure of humic acids from compost, soil, peat and soft brown coal upon
oxidation and metal uptake.Applied Magnetic Resonance, 2000, 18, 127-136.

Jerzykiewicz Maria, Drozd Jerzy, Jezierski Adam
Organic radicals and paramagnetic metal complexes in municipal solid waste composts. An EPR
and chemical study. Chemosphere, 1999, 39, 253-268.

Mentoring and teaching
- Environmental Monitoring, lecture and laboratory
- Electron Paramagnetic Resonance laboratory for Environmental Chemistry students.
- Electron Paramagnetic Resonance laboratory for Medical Chemistry students.
- Seminar and laboratory of general chemistry
- Seminar and laboratory of inorganic chemistry
- Laboratory classes on organic chemistry for biology and microbiology students
- Laboratory classes on analytical chemistry

Promoting about 40 master's theses.

Membership
IHSS Polish chapter coordinator since 2015
IHSS Polish chapter secretary 2007 — 2015

IHSS Travel Award September 1998:
Electron paramagnetic resonance (EPR) studies on compost maturation and the stable radicals in
humic acids from compost, soil and soft brown coal

Foreign Stays&Visits

1995 - six months in the group of prof. Nicola Senesi. Universita di Bari Aldo Moro, Dip.to di
Scienze del Suolo, della Pianta e degli Alimenti

2003 - 9 months postdoc, Dr Yannis Papastilianou, Agricultural Research Institute, Cyprus
2004 — 1 month Demetris Lordos Environmental Energy LTD, Cyprus

Candidacy statement
I am willing to stand as a candidate for the position of Board Member for the IHSS 2022 Elections

INTERNATIONAL HUMIC SUBSTANCES SOCIETY
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Board Member Candidate

Miloslav Pekar

Brno University of Technology, Faculty of Chemistry,
Purkyriova 118, 612 00, Brno, Czech Republic
Email: pekar@fch.vut.cz

Born 23/07/1962

Education

1980-1985 Institute of Chemical Technology Prague, Faculty of Chemical Technology,
graduate study

1986-1989 Institute of Chemical Technology Prague, Faculty of Chemical Technology,
postgraduate study

1985 Ing. (MSc.), organic technology

1991 CSc. (PhD.), technical chemistry

Employment

1989-1990 research scientist Institute of Chemical Process Fundamentals of Czechoslovak
Academy of Sciences, Prague, dept. of heterogenous processes

1990-1992  chief chemist, Triga CS, Ltd., regional agricultural laboratory Turnov

1992-1994  researcher, Kau€uk comp., Synthetic Rubber Research Institute Kralupy nad
Vitavou

since 1994  Assist. Prof. (1994-1999), Assoc. Prof. (1999-2009), Prof. (since 2009), Brno
University of Technology, Faculty of Chemistry

Research interests

Generally:

applied physical and colloid chemistry, particularly thermodynamics, kinetics, and rheology
Specifically:

nonenergetical applications of lignite, humic substances; physical chemistry of
polysaccharides, particularly hyaluronan, and their applications; relationships between non-
equilibrium thermodynamics and kinetics

Publications
Author or co-author of one monograph, 7 book chapters, more than 100 peer reviewed papers,
about 300 conference contributions.

Mentoring and teaching

lectures and tutorial: physical chemistry, applied colloid chemistry; supervision of bachelor, master,
and PhD theses
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Membership

Czech Chemical Society

American Chemical Society

International Humic Substances Society (national coordinator)

Candidacy statement

I am willing to stand as a candidate for the position of a Board Member for the IHSS 2022 Election. |
want to serve as a partner for the President and other board members in fulfilling both general duties
and duties delegated by the General Assembly, including the participation in Board meetings. More
specifically, | am willing to support IHSS activities in the area of practical applications of humic products
and cooperation with industry, to promote the conservation of the humic substances concept in
relevant sciences together with clarifying its meaning (“definition”) and to contribute with a physico-

chemical view on humic substances and natural organic matter.

The Nominations Committee included Patrick Brenzonik (USA) (Chair), Elsbieta Jamroz

(Poland), Gudrun Abbt Braun (Germany) and Teodoro Miano (Italy).

The Board thanks the members for their work in finding outstanding candidates for the
elections and supervising the election process. The Board would also like to thank all of

the candidates for running for a position.
According to the Bylaws of the IHSS, Article Ill, section 3

,.... the newly elected officers shall assume their duties on the first day of the next

International Meeting following their election.

Marios Drosos
IHSS Secretary
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IHSS TRAINING AWARDS 2022

Report on the IHSS Training Awards 2022

The call for the IHSS Training Awards 2022 was announced in November 2021 on the
IHSS webpage. The committee consisted of four board members: Vice President Irina
Perminova (chair), President Jose Maria Garcia Mina, and two Board Members, Claudio

Zaccone and Maria Jerzykiewicz.

The committee received 9 applications. The applications submitted were from 4
countries and 3 continents: Brazil 2, France 1, Nigeria 5, Russia 1. Due to the

geopolitical circumstances, the Russian student had withdrawn her application.

The applications were evaluated based on their CV (0-30 points; personal data,
education (including a summary of courses taken), awards, publications, conferences
attended, oral communications, poster contributions), letter of the supervisor (0-10

points), and the manuscript (abstract for the conference, 0-60 points).

The overall quality of submissions was excellent. Considering the final scores, all
students were selected for a travel award.

The IHSS Training Awards enable students and young scientists to: have access to
sophisticated facilities and training in research laboratories where humic substances are
investigated; establish new collaborative links and the exchange of knowledge between
laboratories; test innovative ideas that may develop into potential collaborative research
projects. Training Awards aim to cover a significant part of economy travel expenses,

eligible living expenses, and the subsistence for one to three months. The award does
not cover analytical fees, instrumental fees, personnel costs or laboratory supplies. The

conference fee (including excursion and banquet) and reimbursement for airfare and
other significant travel costs (train, bus). In addition, the award recipients will receive a
fixed stipend to cover the costs of accommodations, meals not provided by the

conference, and other incidental expenses.
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List of the IHSS Travel Support Awards 2022

Name Home Country | Hosting Country # Inviting Scientists
Ajibade Adebola Nigeria Italy # C. Zaccone

Franca de Oliveira Torchia Danielle Brazil Italy # R. Spaccini

Giraldo Davila Deisy France USA # R. Rodgers

Ogayemi Oluwatoyin Nigeria Poland # M. Jerzykiewicz
Olufemi Temitope Nigeria Spain # H. Knicker

Oyebiyi Oluwatoyosi Nigeria Poland # A. Karczewska
Somoye Rukayat Nigeria Brazil # L. P. Cruz Romao

van Tol de Castro Tadeu Augusto Brazil Spain # J.M. Garcia Mina

Irina Perminova

Chair of IHSS Training Awards Committee 2022
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Call for Young Investigator (Y1) Research Grant 2023

Program goals

The goals of the IHSS Young Investigator Research Grant Program are:

* to support fundamental research in the humic substances (HS)/natural organic matter
(NOM) field, and

* to develop the next generation of engineers and scientists through support of
advanced scientific education.

The IHSS Young Investigator Research Grant Program aims to promote the careers of
young researchers by supporting research of high scientific caliber, and to enhance the
career opportunities of their undergraduate/ graduate students, and/or postdoctoral

associates through the research experience.

Young Investigator Grants

IHSS Young Investigator (YI) grants provides start-up funding for scientists and
engineers who are post-doctoral researchers or in their first academic appointment at
the level of Assistant Professor or equivalent. The YI grants may be used to illustrate
proof of principle or concept, to test a hypothesis, or to demonstrate feasibility of an
approach.

The YI grant program is seeking investigator-initiated, original research across the
spectrum of our mission. Excluded from consideration are proposals in which the ideas
being presented are a mere extension of research from the principal investigator’s (PI)
graduate or postdoctoral experience. Research projects must be unique. Although a PI
may send the same proposal to more than one agency, IHSS will not support a project

having overlap, or partial overlap, with research funded by another agency.
Award information

Amount: up to $ 40,000 total over 1 to 2 years
Estimated number of awards: up to 2 per competition
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Nature and scope of the research

IHSS YI Grants are made to non-profit institutions for regularly appointed scientists
whose research may be sponsored in accordance with the IHSS policies:

The recipient shall use all funds exclusively for advanced scientific education and
fundamental research in the ‘HS/NOM field,” which may include any field of
science/engineering that in the judgment of the IHSS may afford a basis for subsequent
research directly connected with the HS/NOM field.

Note that research may be fundamental research, applied research, or methods
development.

The YI Grant Program is designed as a source of funds for young investigators who are
developing their own independent research projects. The applicant must demonstrate
to the IHSS Y1 Grant Program Committee that the project is an original research direction

and is independent of their graduate studies.

All proposals will undergo a compliance check for the following required elements:

« completeness and correctness of the application,
» fundamental nature of the research topic,
* relevance to HS/NOM field, and

 extent to which the proposed research differs from prior graduate research.

Eligibility criteria
Applicants must be a post-doctoral researcher or in their first academic appointment at
the level of Assistant Professor or equivalent in a science or engineering department. In

addition, applicants must meet the following criteria:

* The Pl must be a current IHSS member in good standing and have been a member

for at least 1 year prior to the application due date.

* The Pl must be employed by or under contract with a non-profit institution.
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» The terms of appointment of the Pl must promise reasonable continuity of service.
The appointment should continue at least through the period of funding requested in

the proposal.

Generally, the above criteria are automatically met by tenure-track assistant professors
or equivalent. If the Pl is not in a tenure-track faculty position, a brief statement
describing the appointment and a Department Chair’s letter affirming that the Pl meets

all of the above criteria must be included with the application.

Funding criteria
The IHSS YI Grant Program Committee ranks proposals and makes recommendations

for funding on the basis of the following criteria (in order of decreasing importance):

Overall quality, significance, and scientific merit of the proposed research, including
the extent to which it will increase basic knowledge and/or stimulate additional

research.

Extent to which advanced scientific education will be enhanced through the

involvement of students in the research.

Potential impact of the research funding, including the effect on the PI's overall

research program.

Quialifications or potential of the Pl and adequacy of the facilities to conduct the

research.

Budget guidelines

* The YI Grant Program Committee suggests that a significant fraction of the total
proposal budget be devoted to support the education and training of students
(undergraduates, graduate stipends and tuition remission, and/or postdoctoral
fellows). If you have any questions about allowable budget allocations, please contact
the IHSS before submitting a proposal. For proposals that are funded, the budget
becomes part of the grant agreement. Revisions to the grant budget can only be

made with prior approval of IHSS.
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* Amount: Proposals may request up to a total of $ 40,000 for a one to two-year period.
The total budget may be divided among years according to the needs of the project.
The normal YI budget year extends from September 1 to August 31.

Excluded charges: No overhead costs may be charged, which includes secretarial
and/or administrative salaries. Funds may not be used to support contractors,

consultants, or visiting faculty.

» Travel: A maximum of $ 2,000 per grant year, or $ 4,000 total, may be used for travel
related to the proposed research. This limit does NOT change as a result of time
extensions. Support of student travel to scientific meetings is encouraged.

* Research equipment: Requests for research equipment on Y| grant proposals are
discouraged. However, a limited amount of research equipment funds (< $ 8,000)
may be included in the proposed budget, with justification, and a discussion of

institutional cost-matching (if provided).

Supplies: Funds to pay for chemicals and other consumable items needed for the

proposed research are permissible.

Limitations
Applicants may submit only one research proposal for consideration in each competition
and may not hold more than one active IHSS grant at a time. Applicants may only apply

up to 3 times and receive only 1 award in their career.

Application details
The application must be entirely in English and include the following:
1) cover sheet,
2) proposal (12 points font or larger, maximum of 4 pages, including all figures,
tables, and references). The proposal must include the following sections:
a) abstract
b) introduction/background
c) objectives
d) materials and methods (including description of available facilities and

equipment)
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e) expected results and contributions
f) references

3) budget (use budget form),

4) budget justification (1 page maximum)

5) curriculum vitae including a list of relevant peer-reviewed publications (2 pages
maximum)

6) title and abstract of Ph.D. Dissertation (2 pages maximum)

DEADLINE: To be considered for the competition, applications must be submitted
as a single pdf file, according to the order given above
by January 31t 2023.

Applications should be sent to the President of the IHSS

Contact information

For questions, please, contact the IHSS secretary (drosos.marios@gmail.com).

CALL FOR MEMBERSHIP AWARD 2023

Coordinators of Regional and National Chapters demonstrating increasing
membership numbers for two or more years are encouraged to apply for
consideration of an award of one registration fee that can be awarded to one
member from their chapter to attend the next international IHSS meeting.

Applications shall be sent to the IHSS president

José Maria Garcia Mina Freire (jgmina@unav.es)

and in copy to the secretary

Marios Drosos (drosos.marios@gmail.com)

The applicant should provide a description of activities resulting in the increased

membership. The decision will be made by the Board of Directors.
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PAST MEETINGS

CIS IHSS Chapter HiT-2021 Conference, September 25"-29t" 2021 4
The sixth International Conference of the CIS IHSS Chapter entitled “Humic Substances
and Eco-Adaptive Technologies” (HIT — 2021) was held on September 25-29, 2021 in
the sailing club “Vodnik” (Dolgoprudny, Moscow region, Russia) in hybrid format: face-
to-face and online participation.

The goal of the conference was to demonstrate the leading role of humic substances in
adaptation of the global ecosystem to climate change and in the processes of carbon
sequestration, in order to advocate the key role of humic substances in developing eco-
adaptive technologies that rely on nature’s mastery and mechanisms used for
reclamation and restoration of disturbed ecosystems.

The satellite event of the conference was the Third Exhibition of Humic Products and
Technologies.

The major topics of the conference were:

1. Humic substances as a class of chemical compounds, molecular composition,
analysis, problems of standardization

2. Humic substances and anthropogenic pollution, role in polluted ecosystems,
application in environmental technologies

3. Humic substances as biologically active agents: mechanisms of action and
application in biomedical technologies

4. Humic substances as a climate change marker, carbon sequestration, application
in decarbonization technologies

http://www.humus.ru/hit-2021/

o =N humic
H innovative
echnologies

2021

Irina Perminova
National Coordinator of the IHSS CIS Chapter
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French Chapter (Inter)national Meeting 2022, May 18t"-19th 2022

This time, the 2022 meeting of the French chapter entitled ‘Anthropogenic versus
natural organic matter: origin, characterization, identification and fate’ took place
in Nancy — University of Lorraine on May 18. The organizing committee consisted of
Frédéric Coppin, Stéphane Mounier, Marie-Noélle Pons, Frédéric Théraulaz, and
Florence Vouvé. The conference demonstrated high-level works of 15 presenters, 4 of
which were awarded. The topics included the molecular identification of NOM and the
variations after anthropogenic interactions, especially in DOM polluted by heavy metals.
Invited speakers included IHSS President Prof. Jose Garcia Mina (Molecular
conformations affecting the chemical and biological activities of humic substances), Prof.
Chiara Sentinelli (Evidence of Covid-19 lockdown effects on riverine dissolved organic
matter dynamics provides a proof-of-concept for needed regulations of anthropogenic
emissions), and Prof. Philippe Kopplin-Schmidt (Life in a nutshell: characterizing biotic
and abiotic drivers in the chemistry of natural and anthropic organic matter). On May 19

an organized visit to the humid forest of Lorraine (Natura 2000 zone) took place.

Stéphane Mounier

National Coordinator of the IHSS French Chapter
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UPCOMING MEETINGS

21%' International Conference of the
International Humic Substance Society,
August 28 - September 01, 2023

Dear Colleagues,

After COVID-19 pandemic breakout, our society faced great challenges, since we had
to postpone a scheduled conference for one year and change it to an online one. New
technologies are providing us the opportunity to organize online meetings, yet we are
all anxious to meet once again in person. Unfortunately the global events again lead our
society to postpone the bi-annual meeting from 2022 to 2023 in order to provide enough
time and safety to members for travelling. Therefore, the 215t IHSS Conference is
designed to be held in Chile on August 28 — September 01, 2023. Travel awards will be

announced on October 2022.

Main objectives of the meeting

The soil is a key element of both a territory and the environment, providing ecological,
social and economic services and functions to society. Structural characteristics and
new and traditional soil processes, such as nutrient cycling, incorporation of pollutants,
biodiversity, source of food and raw materials, and carbon sequestration, are under
permanent risk of alteration due to the high levels of degradation associated with soil
erosion, loss of organic matter, reduced biodiversity, pollution, salinization, compaction,
changes in land use and hydrogeological risks associated with floods and alluviums.

Research in Soil Science has advanced towards the development of information that
allows producers, regulators and researchers to understand the positive and negative
changes that affect the quality of the various forest, agricultural, mining and urban
systems. The new demands of society create new challenges for conservation and
sustainable management, due to the lack of a compelling framework that bolsters an

adequate management of soils.

INTERNATIONAL HUMIC SUBSTANCES SOCIETY 29



Aims:

1. Disseminate new basic and applied knowledge, concerning the management and
conservation of soils, considering its new and traditional functions, as well as the
occurrence of natural phenomena and those caused by man.

2. Promote critical thinking regarding the sustainable use of soils, with emphasis on
activities developed at national level, such as various agricultural, forestry, mining and
urban systems.

3. Generate a space for discussion between national and international researchers to
determine the level of knowledge available in the topics associated with Soil Science,
with emphasis in the role of soil organic matter.

4. Establish interdisciplinary research networks (National and International) to raise new

initiatives on relevant issues.

We thank you for your patience and we look forward to your participation at the
conference next summer. In the meantime, we hope you remain safe and healthy

in these challenging times.

Sincerely

Méonica Antilén
On behalf of
the IHSS 2023 Conference Organizing Committee
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22"d International Conference of the
International Humic Substance Society,
August 26-30, 2024

Dear Colleagues,

We are honored that we were selected to organize the 22" [HSS Conference in Rimini,
Italy, on August 26-30 2024. Rimini, a very important center for scientific, academic and
cultural activities of the east portion of Emilia-Romagna region whose capital is Bologna,
laying on the northern section of the Adriatic coast. It is strategically located in one of
the most interesting and productive agricultural areas of the country where agriculture
matches a number of innovative scientific fields, especially related to soil and organic
matter quality, soil and water pollution, environmental contamination, re-use of organic
biomasses and byproducts and their impact in agriculture and in the environment among

others. In the upcoming NL and during the 215t IHSS Conference we will provide more

information regarding the organization of the meeting.

— T—

Sincerely

Claudio Ciavatta,
Alma Mater Studiorum Universita di Bologna

Claudio Zaccone
Universita degli Studi di Verona

Teodoro Miano,
Universita degli Studi di Bari Aldo Moro

On behalf of
the IHSS 2024 Organizing Committee
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IHSS SPONSORSHIP FOR SCIENTIFIC MEETINGS

All members are encouraged to apply for IHSS sponsorship of scientific meetings. The

respective guidelines are published on the webpage.

http://humic-substances.org/apply-for-inss-sponsorship-of-a-conference/

Activities of IHSS Members

Young Investigators Granted Research Outcome

Development of the theory of humic substances optical properties formation

by Dr. Evgeny Shirshin

The work performed in scope of the grant aimed at solving one of the most intriguing
puzzles in the photophysics of natural fluorophores, namely, why do the systems with
extreme molecular diversity such as dissolved organic matter (DOM) and humic
substances (HS) exhibit a striking similarity of optical properties?

In nature, the ubiquitous large-scale process of biomass degradation creates
multicomponent systems of non-living organic matter, including DOM in water
environments, and HS in soils and organic rocks. Each DOM and HS sample contains
thousands of individual molecular species, however, the absorption and fluorescence
spectra of all DOM and HS are surprisingly similar. This observation initiated the quest
for a universal physical mechanism that is responsible for the formation of the optical
properties of these heterogeneous systems. Despite the long-lasting investigations, this
mechanism is still unknown.

In scope of the project, we discovered the presence of ultrafast energy transfer within
the DOM and HS systems on a subpicosecond time scale, which results in excitation
energy redistribution over the manifold of electronically coupled fluorophores within the
system. This process effectively averages the impacts from a horde of fluorophores with
different optical properties and leads to the unification of the integral fluorescence
emission, resulting in the classical envelopment effect of the fluorescence spectra of
DOM and HS. Experiments performed on a diverse set of DOM and HS samples allowed
us to reveal the main structural determinant responsible for the efficiency of the ultrafast
energy transfer. This governing property occurred to be the packing degree of
fluorophores within DOM and HS — the closer the aromatic species within the sample
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are separated, the more efficient is their interaction and the faster is the excitation
energy redistribution. We’ve also verified the role of charge transfer complexed in HS
optical properties formation, as was initially proposed in the literature. The reduction of
carbonyls upon treating the samples with borohydride results in the decrease of a certain
amount of electron acceptor moieties, and, consequently, donor-acceptor pairs, i.e.,
ground state complexes that partially contribute to the red edge of the absorption
spectrum. After reduction, these transient red-shifted chromophores are no longer
available for the EET chain, and some of the excited state deactivation pathways
become blocked for the bluer fluorophores. As a result, both the EET rate and amplitude
of the EET-related ultrafast component decrease. The described scheme of
photophysical processes in DOM and HS is illustrated in Figure 1.

Before reduction After reduction
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Figure 1. The model of photophysical processes in DOM and HS on a picosecond time scale.

EET between the donor and acceptor moieties results in the emergence of the ultrafast
component in fluorescence decay and spectral diffusion. EET acceptors are partly
comprised of the ground state CT complexes, which vanish after borohydride treatment.
As a result, some EET pathways are cancelled and EET efficiency decreases.

The model proposed during the project offers a comprehensive description of optical
processes in heterogeneous systems of natural fluorophores and provides a
mechanistic understanding of optical properties formation in DOM and HS.

The research outcomes were published in the highly ranked journal — ES&T and ES&T
Letters.

Yakimov, B. P., Rubekina, A. A., Budylin, G. S., Zherebker, A. Y., Kompanets, V. O.,
Chekalin, S. V., Vainer, Y. G., Fadeev, V. V., Gorbunov, M. Y., Perminova, |. V., and
Shirshin, E. A. Ultrafast energy transfer determines the formation of fluorescence in dom
and humic substances. Environmental Science and Technology 55, 15 (2021), 10365—
10377.

Yakimov, B. P., Rubekina, A. A., Zherebker, A. Y., Budylin, G. S., Kompanets, V. O.,
Chekalin, S. V., Vainer, Y. G., Hasan, A. A., Nikolaev, E. N., Fadeev, V. V., Perminova,
l. V., and Shirshin, E. A. Oxidation of individual aromatic species gives rise to humic-like
optical properties. Environmental Science and Technology Letters 9, 5 (2022), 452-458.
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Interaction of different (methylated) humic acids with organic ionic compounds
by Dr. Jiri Smilek

As model humic substances two samples have been chosen (Leonardite Humic Acid
Standard 1S0104H and humic acids isolated from south Moravian lignite). Standard
isolation procedure of humic substances from solid-phase source materials has been
used for the isolation of HS from lignite. The modification has been done by
trimethylsilyl triazomethane. The positive selective blocking of —-COOH groups by methyl
groups has been successfully tested. Results from the dialysis (diffusion)
experiments confirmed the strong affinity of humic acids towards to chosen surface
active agents (Septonex). Surprisingly, the similar affinity and barrier properties of humic
acids have been observed for both modified and non-modified humic acids (no
significant differences). The positive interactions of humic acids and surface active

agents have been also proved by scattering techniques.

In the second year of the project implementation, the main experimental focus was put
on the complex analysis of thermodynamic and structural aspects of binding of
model organic ions on humic acids with the special emphasis on the assessing
involvement of carboxylic groups of the humics in this binding. For this purpose, we
utilized unique methodology, designed and optimized in the preliminary stage of the
project implementation. Leonardite IHSS standard was used as a raw humic material,
while the TMS-methylated Leonardite was involved as the reference material with
blocked (esterified) carboxyls. As the model positively charged organic molecules,
methylene blue and Carbethopendecinium bromide (Septonex) were involved in the
study in order to cover the wide range of the structural (aromatic vs. aliphatic character
of the non-polar molecular segments) and associated spectroscopic (coloured vs.
colourless, fluorescing or not) qualities of the binding solute, hence evaluating a

universality and robustness of the proposed analytical methodology.

Thermodynamic aspects of the organic cation-to-humics binding were assessed by
combination of dynamic methods of monitoring molecular diffusion of the binding
solute in humics-containing environments with standard thermal analysis tools of

monitoring molecular binding. Effect of presence/absence and the particular content
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of the humic material of the rate of diffusion of model organic cations were monitored
either in an inert semi-solid supporting aqueous matrix (agarose hydrogel) implementing
stationary (diffusion cell) and transient diffusion techniques or in the solution using
technique of equilibrium dialysis. All these diffusion-tracking methods resulted in the
value of apparent binding (equilibrium) constant representing distribution of the
free and bound solute (ion) in the humic-containing environment. It was revealed that
this distribution in significantly affected by the content of the humic acids, while
the effect of the presence/absence of carboxyls in the structure of humics was less
pronounced. This confirmed our previous preliminary results published for lignite humic
acids (Smilek, et al. 2015, Chemosphere, 138; 503-510) and it lead us to the conclusion
that the ruling mechanism of interaction in the binding is other than a simple
electrostatic attraction. Furthermore, results of isothermal titration calorimetry assay
showed that the binding is primarily entropically driven (no significant heat of the

interaction was recorded).

Spectrocopic study on the interactions between humics and the methylene blue
involved differential UV-VIS technique and both stationary and time-resolved
fluorescence techniques. It was confirmed that binding to both “natural” and
methylated humic acids quenches fluorescence of methylene blue (more
pronounced quenching was confirmed in the presence of carboxylic groups). As
the fluorescence lifetime was not altered as result of the binding, it was found that the
guenching is static in its nature. As revealed by differential UV-VIS spectroscopy,
presence of humics (again, “natural” as well as the methylated) cause bathochromic
and hypochromic shifts in the spectrum of methylene blue. Altogether, the results
of the spectroscopic assay indicated the involvement of
charge-transfer interactions (the most likely -1 interactions) in the binding of
methylene blue to humic acids which explained why the interactions are preserved also
when the carboxylic groups in the humics’ structure are blocked. In the case of
Carbethopendecinium bromide (Septonex), spectroscopic investigation was focused on
the fluorescence of humic material in the presence vs. absence of this compound.
Preliminary results from this experiment showed that for both (raw and methylated)
types of humic acids, binding of the ion resulted in a blue shift of the maxima in

excitation-emission spectra.
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For the systematic assay, a large set of humic materials were collected (IHSS humic
standards as well as humic acids isolated from lignite, cambisol, chernozem). From all
of these raw humic materials, methylated analogues were prepared by already
optimized technique using TMS-diazomethane. For all these materials, effectiveness of
the methylation process was confirmed by a battery of physicochemical (potentiometric
titration) and structural (FTIR) methods. Based on the optimization studies performed in
the previous stages of the project implementation, methylene blue and
Carbethopendecinium bromide (Septonex) has been used as the ionic conterparts for
the interaction studies to involve the effect of aromatic vs. aliphatic character of the non-

polar molecular segments.

The aggregation behaviour of humic acids (lignitic, IHSS leonardite standard) and
surfactants (positively charged — CTAB, TTAB, Septonex; negatively-charged — SDS
and also non-ionogenic —Tween 20) were studied using a Zetasizer Nano ZS equipped
with MPT-2 titration unit using the combination of static and dynamic light scattering.
The results confirmed the significant influence of surfactant charge on the aggregation
behaviour. In the case of positively charged surfactant, the aggregation was observed
and confirmed also visually. On the other hand, for non-ionogenic and anionic
surfactants no aggregation of the system with humic acids was observed.

Thermodynamical aspects of the studied interaction have been addressed by isothermal
titration calorimetry. The results showed that there is a strong influence of carboxylic

acidity in the structure of humic acids to interactions with ionic compounds.

Results from Young Investigator Research Grant will be published by manuscript in the
impacted journal (indexed in scientific databases Scopus as well as Web of Science).
The manuscript is in the preparation and it is expected that it will be published at the

beginning of 2023.
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