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INTERNATIONAL HUMIC SUBSTANCES SOCIETY 
 

 

NEWSLETTER 
 

Number 57          4th Quarter 2018 

 

Dear members of the IHSS, dear colleagues and friends: 

 

It is my pleasure to send you our 57th Newsletter, and to share new information about recent 

and upcoming events and other important issues. 

Before starting, I inform you with great sadness of the passing away of two colleagues, 

members of our society and good friends: Professor Charles E. Clapp has passed away on 

August 7th, 2018.  Professor Masami Fukushima has passed away on December 11th, 2016. 

Short texts devoted in memoriam of them, is included in the present NL57.    

This year, the younger IHSS members had the possibility to apply for travel awards. The 

IHSS has supported 16 young researchers to attend the 19th Meeting of the International 

Humic Substances Society (IHSS) held in Albena Resort, Bulgaria from September 16th to 

21st, 2018.   

In 2018, IHSS initiates three actions aiming to upgrade the context of scientific and 

operational relationship with its members 

[1] the development of the new IHSS Grant Program for young scientists has been 

advanced. This year, for the first time IHSS was able to fund two highly-ranked innovative 
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research projects by Evgeny Shirshin (Russia) and Jiri Smilek (Czech Republic) each with 

a grant of $ 40,000.Our goal is to continue this policy on a regular basis. 

[2] we inaugurate the “IHSS-Series” in our NL. In each NL a tutorial-type short review article 

will be included, which will highlight a topic of broad interest for Humic Substances and 

Natural Organic Matter research, present in a focused comprehensive way. The IHSS-

Series will be also available online at our website. In the present 57th issue, the “IHSS-

Series” is devoted to NMR spectroscopy as a tool to study the structure and dynamics of 

HS. 

[3] we have upgraded the membership-fees payment system, making it more flexible. A key 

novelty is the possibility for payment of multiple consecutive years.  

We will start the collection for the dues of the upcoming year 2019 on January 1st, 2019. By 

this, you will receive a letter via email with all the details for renewal. We urgently ask you 

to renew for the year 2019 and if wanted additionally for consecutive years. If there are any 

problems with registration or with payment, please contact us.  

This year the IHSS has been involved and has participated in several international meetings 

with special sessions and contributions. It is our aim to increase the visibility of the IHSS 

and to attract researcher to join our society. Many thanks to the national chapters, which 

organized national and international conferences. Here, I thank in particular Prof. Deborah 

P. Dick and Dr. Etelvino Novotny (Brazil) for organizing the IHSS symposium at the 21th 

Word Congress of Soil Science in Rio de Janeiro, Brazil and Dr. Dan Olk and Prof. Paul 

Bloom for initiating the symposium on humic substances at the Soil Science Society of 

America meeting in San Diego, CA, January 6-9, 2019.  

I want to express a very special thank you to Prof. Ekaterina Filcheva, National Coordinator 

of the Bulgarian Chapter of IHSS and her team, who put a lot of effort into the organization 

of the 19th IHSS meeting in Albena Resort, September 16th - 21th, 2018, which offered an 

excellent platform for discussion and exchange of ideas.  

As done in the years before, the IHSS will fund Training Support Awards for students and 

young scientists to have access to sophisticated facilities and training in research 

laboratories where humic substances are investigated; to establish new collaborative links 
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and the exchange of knowledge between laboratories; to test innovative ideas that may 

develop into potential collaborative research projects.  

We invite all interested young researchers to have a look at the announcement, which is 

included in this NL and published at our webpage. The deadline for submitting applications 

is January 31st, 2019. The applications have to be sent to the me.  

The good functioning of a society depends on its officers and the members.  

In 2018, one IHSS Board Member, Prof. Irina Perminova, retired as Board Member after 8 

years of tireless service to the Society. During that period, Irina has contributed her personal 

effort and time to IHSS issues, as well as scientific standards and enthousiasm. On behalf 

of IHSS community, I express our deep appreciation to Irina for her service during all these 

years.  

At the same time, a new Board Member, Dr. Maria Jerzykiewicz, has been elected, and took 

service. I welcome Maria and wish her a successful service. 

According to IHSS bylaws, in 2018 Professor E. Michael Perdue has accomplished his 

service as former IHSS President. Mike’s service to IHSS, apart from his administrative 

contribution, encompasses a widely acknowledged input on our standards and reference 

samples collection as well as his scientific and personal quality.  

Professor Jose-Maria Garcia-Mina Feira, our newly elected Vice President took service 

during 2018. I welcome Jose-Maria and wish him a successful service.  

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. I am looking forward to hearing from you and seeing you somewhere 

in the near future. I send you all warmest season’s greetings, may you and your family enjoy 

the moments together. 

I wish you a peaceful and happy New Year 2019  

Yiannis Deligiannakis 

 President of IHSS 
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o Training Award – a Special Achievement!  

- High Performance Size Exclusion Chromatography of Wastewater 

Residual Extracts 

 

ATTACHEMENT: IHSS-SERIES 

1: Introduction Paper: Solid-State 13C NMR Spectroscopy in NOM Research   
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IN MEMORIAM:  

PROFESSOR EMERITUS CHARLES EDWARD CLAPP, JR. 

(August 29th, 1930 - August 7th, 2018) 

 

Charles E. Clapp was a key member of the scientists group who were the founding core of 

the IHSS, who joined each other in the fall of 1982 in Estes Park, CO, USA, focusing on the 

idea of forming a society that would promote research on natural organic matter and humic 

substances. From the earlier days of the Society, we all realized that Ed Clapp, this pleasant, 

easy going and humble person, would share his knowledge, talents and dedication with all 

of us. Shortly after the first gathering of the core of early bird scientists who formed this 

society, some of us realized that this dear person would be of great help to the Society. 

A major activity of the Society was establishing a collection of samples - standard and 

reference samples of humic and fulvic acids representing a wide range of soils and waters 

from around the world, extracted by the employment of a uniform standard procedure 

formulated by the board and its members. Collection of soils and waters was achieved by 

volunteering distinguished members of the Society. Late Ron Malcolm and others were the 

driving power behind the establishment of this collection, which rapidly developed in its 

number of samples. A sales system was developed aiming at providing the membership and 

others, with small amounts of these samples to facilitate comparison of analytical 
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measurement performed on these samples and also the ability to compare these with self-

extracted samples.   

 

 

 

 

 

 

Figures: Left: C.E.Clapp; Right: C.E.Clapp and Mike H.B. Hayes at work. 

In 1993, Ed was elected treasurer, a time when the Society was having difficulties, with 

meeting the requirements of a well-run non-profit society.  The position of treasurer fitted so 

well the supreme personal properties of our friend C. E. Clapp (our Ed) from the University 

of Minnesota – St. Paul Campus.  Ed was a United States Department of Agriculture (USDA) 

scientist holding a position of adjunct soil chemistry and fertility professor with the 

Department of Soil, Water and Climate of the College of Food, Agriculture and Natural 

Sciences, an important college within the University of Minnesota (UMN) at the St. Paul 

campus. Soon we all realized that our selection was been an ideal one.  Ed worked tirelessly 

to reregister the Society with the proper government agencies and to assure continued good 

management and that the finances of the Society were in good order and in agreement with 

the US Internal Revenue Service (IRS) requirements.  Ed held the position of treasurer until 

2006. 

In 1993, the question arose as to who would continue to manage the sales of the Collection 

and where we would permanently store the soils of origin of these samples and the extracted 

samples.  Who volunteered for this challenging job? Here was Ed, who agreed to take on 

the job and arranged for storage space at the UMN and to manage the sales from his 

laboratory at the UMN. The Collection was administered by Ed Clapp until 1996 when Paul 

Bloom took over the management of the sales while Ed managed the finances.  

Improvements in management of the Collection, initiated by Ed, greatly increased revenue 

allowing for expansion of activities funded by the Society.  Revenues from sales from the 
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Collection currently support international symposia, national symposia, travel to board 

meetings, travel of honorary members, support of research projects for a new generation of 

young scientist, support for training awards and the support for up to twenty young scientists 

(per conference) for their travel and participation in the IHSS conferences.   

As the result of Ed's hard work the Society found itself in the very pleasant situation of being 

able to support its young incoming generation at a level that only much larger societies could 

afford.  The key person administrating this activity has been for many years our dear friend 

– Ed.  Obviously, the presidents, presidents elect, past presidents, secretaries and board 

members shared the efforts and contributed. Yet in the center, starring for so many years - 

was C. E. Clapp.  In 2006, the Society honored Ed with the Distinguished Service Award. 

Indeed, his talent, his peaceful and personal approach to people, his smile and friendship 

expressed towards all – professors and students alike and his professional approach toward 

the diverse and demanding activities of IHSS, provided the best service the Society one can 

ever dream of.   

Rest in peace dear friend, dear Ed - your memory will stay with us forever and ever.   

Main positions and activities of Prof. C. E. Clapp 

• Treasurer 1993 - 2006   

• Acting Collection Chair 1993 - 1996 

• IHSS Distinguished Service Awardee in 2006  

• 1956 - 1961  USDA- Beltsville MD 

• 1961 - 2007 USDA-University of Minnesota 

• Total of 51 years of government service 

Yona Chen  

Hebrew University of Jerusalem, Israel  

and  

Paul Bloom  

University of Minnesota, MI, USA 
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IN MEMORIAM:  

PROFESSOR MASAMI FUKUSHIMA 

 (October 13th, 1963 – December 11th, 2016) 

 
Dr. Masami Fukushima, a member of IHSS died on December 11th, 2016 at the age of 53. 

He had worked on research focusing functions of humic 

substances in soil and aquatic environments since 1988, the 

results were published in more than 120 original articles in 

several journals.  

In 2006, he arrived at Hokkaido University as an Associate 

Professor, and established the Laboratory of Chemical 

Resources. For his sincere personality and trustworthy 

education, he had been respected by not only the students, but 

also many collaborate researchers. 

 

He was familiar to catalytic chemistry, he developed many catalysts achieved decompose 

organic pollutants. In these studies, he had always investigated the influence of humic 

substances to the catalytic performances. He had also researched about functions of humic 

substances on macroalgal and plant growths. 

He had always discussed and experimented fun with his students. I remember that his 

students were excited by hearing his big next work plan that try to an energy creation. Even 

after he passed away, I still hear from many people the desire to work with him.  

His works, educations and respectable personality will be in our memory, and will contribute 

to our studies. 

    Dear my master, I offer you my feelings of condolence, respect and gratitude. 

 

Dr. Hisanori Iwai 

Osaka Prefecture University 
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19TH IHSS MEETING, ALBENA RESORT,  

SEPTEMBER 16th - 21st, 2018 

 
 

 

 

The 19th Meeting of the International Humic Substances Society (IHSS) was successfully 

held in Albena Resort, Bulgaria from September 16th to 21st, 2018. As chairperson of the 

IHSS19 Conference, I would like to thank all participants. 178 persons from 30 countries: 

154 foreigners (13 accompanying persons) and 24 Bulgarians partizipated at the 

Conference. This meeting was held under the patronage of the Ministry of Agriculture, Food 

and Forestry, Bulgaria. 

It was a pleasure to host the IHSS meeting for the first time in Bulgaria, sharing ideas, 

scientific information on the humic substances in the expanded fields of research and new 

methods for characterization, and humic substances application in different areas - 

agriculture, industry, medicine etc.  

The 19th IHSS Meeting focused on the main title “Humic substances and their contribution 

to the climate change mitigation”. It provided a forum for presentation and discussion of 

current and emerging science in all field of humic substances and its application to various 

fields. The 19th IHSS Meeting was organized by a local organizing committee (including 

members of the Bulgarian Humic Substances Society (BHSS) and members of different 

institutions). There are 147 articles in the “Book of Abstracts”, including 1 from the plenary 

talk, 6 from invited keynote lectures, delivered by the distinguished scientists in the field of 

humic substances, one of them invited by the Bulgarian Humic Substances Society – Prof. 

Tutar (President of the Turkish chapter of IHSS) and 40 oral presentations,  
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including two special sessions for 16 

students (Travel Support Awards and 

Malcolm Award) from 22 students in total, 

and two young scientists (Dr. Smilek and 

Dr. Shirshin). 86 posters were organized 

in two poster sessions. Young scientists 

have presented their 16 awarded studies 

in two oral and one-poster sessions. 

 

The followint three posters were awarded from the Board of IHSS: 

- C. Bravo, R. Toniolo, M. Contin, M. De Nobili: Electrical and structural effects of 

microbial reduction on peat humic acids in the solid state (P11) 

- V. Terekhova, N. Chistyakova, L Kuliabko, P. Uchanov, K, Kydralieva: Modification of 

iron oxide nanoparticles bioactivity by humic acids (P49) 

- H.S. Lee, J. Hur, H.S. Shin: Characteristics and effect of photo-dissoved organic matter 

from suspended soil organic matter. (P53) 

The 19th IHSS Meeting was financially supported by the Bulgarian Humic Substances 

Society, the International Humic Substances Society, the Academy of Agriculture, Balkan 

Plant Science, ROMB Ltd., Dobrudja Agricultural Institute, Institute of Soil Science, 

Agrotechnology and Plant Protection “N. Poushkarov”, Institute of Viticulture and Enology, 

“Aleksievy Brothers”, National Agency of grain producers in Bulgaria, Agrospectar, Grain 

producers Agency 2006. All sponsors were acknowledged for their help in conference 

preparation. 

At the opening ceremony, the Past President of the IHSS, Dr. Gudrun Abbt-Braun and the 

newly elected IHSS President, Dr. Yiannis Deligianakis welcomed the participants. Welcome 

addresses from different Institutions and sponsors from Bulgaria were presented. 
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A plenary talk was presented by the President of 

the BHSS and the national coordinator of Bulgarian 

chapter of IHSS: Prof. Ekaterina Filcheva, Institute 

of Soil Science, Agrotechnology and Plant 

Protection “N. Poushkarov”, entitled “Bulgarian 

Humic Substances Society and an overview on 

Humic Substances Research in Bulgaria”. 

The oral presentations were grouped into five scientific topics:  

1. Environmental chemistry – dynamics - role of humic substances and NOM 

2. Water quality - drinking water – surface waters 

3. Biotic interactions – toxicity - role of humic substances and natural organic matter 

4. Soil physical chemistry - soil fertility 

5. Humic based technologies - crop production  

 

I would like to thank to all reviewers who have contributed a lot to the “Book of Abstracts” 

preparation. 

The invited key lectures were presented by the following distinguished scientists in the field 

of humic substances: 

- I. Perminova: Chemical patterns of humic substances and natural OM in diverse 

environments 

- L. Tranvik: Ecology and biogeochemistry of dissolved organic matter in inland waters 

- Y. Kuzyakov:  Biotic Interactions and the Humic Substances in the pedosphere 

- T. Miano: Soil fertility, soil health management and HS role in the climate change 

mitigation 

- D. Olk:  Can humic products substantially improve ecosystem quality and economic yield? 

- A.Tutar (Invited by the  BHSS - Humic Substances): Versatile natural products: Properties 

and applications 

A special session with discussion on the concepts for the existence of humic substances 

was prepared by Prof. Emeritus Roger S. Swift (lecture on September 20th, 2018 and 

discussion on September 21th, 2018). 
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The field trip took place on September 19th, 2018, visiting and discussing profiles of 

Chernozems. 

   

The Travel Award Committee selected 16 Travel Support Awards and one Malcom Award 

and each of them had the possibility to present their results both as an oral and a poster 

contribution in a special session. The Travel Award celebration was held at the meeting 

banquet, where they received the certificates from the Past President, Gudrun Abbt-Braun 

and the President, Yiannis Deligianakis and the Vice President, José María García-Mina 

Freire. 
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The 19th IHSS Meeting provided interdisciplinary exchange of information on humic 

substances, good communication among researchers, students, exhibitors, etc. The 

meeting ended successfully according to the hearty cooperation of all participants.  

I would like to thank to the Organizing Committee members and all collaborators for their 

hard work as well as to our sponsors for their support of the meeting. 

 

The Organizing Committee had the pleasure to offer to the Board of IHSS a monography, 

describing the history and treasures of Bulgaria to remind them for the time spent in Albena 

resort, Bulgaria during the 19th IHSS Conference. 

I am looking forward to the 20th IHSS Meeting in Colorado, USA, in 2020, where I hope to 

meet again all the participants and organizers.  

 

Prof. Ekaterina Filcheva 

 Chair of 19th IHSS Meeting  
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THE 19th IHSS MEETING IN NUMBERS:  
ORIGIN AND STATE OF THE PARTICIPANTS 

 

Country /  

Total participants 

Member Regular / 

Non- Member regular 

Student and Retired/ 

Accomp. Person 

Australia  - 5 3/0/1 1 

Austria - 1 0/1/0  

Belgium-1 1/0/0  

Brazil  - 15 8/5 2 

Bulgaria - 24 19/4/0 1 

Canada  - 1 0/0/1  

China - 8 2/5/1  

Czech Republic  - 5 5/0/0  

Estonia - 1 1  

Finland - 1 1  

France - 3 1/2/0  

Germany  - 8 8  

Greece - 2 2  

Hungary 2 1 1 

Ireland 1 1  

Italy  - 9 6/0/2 1 

Israel  2 1 1 

Japan  - 10 5/1/3 1 

Norway  - 2 2   
Poland  - 12 7/2/2 1 

Korea  - 3 0/2/1  

Latvia - 1 1/0/0  

Russia  - 20 14/1/3 2 

Slovakia  - 2 2  

Spain  - 11 6/1/4  
Sweden-3 1/1/1  

Turkey - 1 1/0/0  

UK – 1 1  

Ukraine-3 1/0/1 1 

USA - 17 13/2 2 

30 countries/ 178 part. 115/27/22 14 

 

Prof. Ekaterina Filcheva 

 Chair of the 19th IHSS Meeting 
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IHSS SYMPOSIUM AT THE 21st WCSS  

 
 

A voluntary Symposium at the 21st World Congress of Soil Science (August 12th-17th, 2018, 

Rio de Janeiro, Brazil) was sponsored by IHSS.  

The Symposium “Fresh and Humified Organic Matter: a key factor in the soil processes and 

sustainability” took place on the first day of the congress (August 13th) and was organized 

by Dr. Etelvino Henrique Novotny, Senior Researcher at Embrapa Soil, Rio de Janeiro, 

Brazil, and Prof. Dr. Deborah Pinheiro Dick, Institute of Chemistry, UFRGS, Brazil, who is 

currently National Coordinator of the Brazilian Chapter of the IHSS and board member of 

IHSS.  

In that opportunity, the following topics with the 

respective invited speakers were covered: 

 Topic 1: Functions of SOM in the environment. 

Prof. Roger Swift (QAAFI, AUS);  

Topic 2: N and C dynamics and how it is related to 

Humic Substances concept. Prof. Heike Knicker 

(IRNAS, CSIC- Seville,ES);  

Topic 3: Sustainable intensification (crop-livestock-

forest production) and impact on SOM dynamics and 

reactivity. Dr. Ladislau Martin-Neto (Embrapa São 

Carlos, SP, BR); Topic 4: Physilogical effects of HS: 

recent advances. Prof. Luciano Canellas.(UENF, 

Campos de Goytacazes, RJ, BR). 

Approximately 600 hundred participants attended the 

two-hour symposium. 

 

 

 

Deborah P. Dick 

National Coordinator of the Brazilian Chapter 

Porto Alegre, Brazil 
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BOARD ACTIVITIES  

 
 

The Board of Directors of the IHSS held several meetings during the IHSS19 in Albena, 

Bulgaria. The Board discussed several pending issues and examined new ones, which are 

summarized below in the report of the General Assembly. The President welcomed and 

congratulated as the new Vice-President, José María García Mina Feire and the new 

Board Member, Maria Jerzykiewicz. The new Past President, Gudrun Abbt-Braun was 

thanked for her excellent work, activities and initiative taken in promoting the society issues 

over the past two years, as President of IHSS. On behalf of the Board of Directors, the new 

President, Yiannis Deligiannakis thanked the former Past President E. Michael Perdue and 

the past Board member Irina Perminova for their excellent service to the society and the 

Board. They were honored during the Conference Dinner with a gift on behalf of the Board 

of Directors. Durng the Board Meeting it was decided to designate Claudio Zaccone for the 

position as an Associate Officer filling the position of the IT Adminstrator. 

 

New and old Board of Directors at the board meeting at the IHSS19  

(left to right: Maria Jerzykiewicz, Heike Knicker, Deborah P. Dick, E. Michael Perdue, 

Gudrun Abbt-Braun, Yiannis Deligiannakis, José-María García Mina Feire, Raymond 

Hozalski,  Paul R. Bloom, Irina Perminova) 

 

 

Heike Knicker 

Secretary of IHSS 
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IHSS GENERAL ASSEMBLY 2018 

 

The general assembly of IHSS took place on September 21st, 2018. It was chaired and 

opened by Yiannis Deligiannakis with thanking Ekatarina Filcheva and the whole organizing 

committee for their efforts and sincerity in organizing the 19th IHSS conference. A 

commemorative for the deceased Distinguised Service Member Ed Clapp and our colleague 

Masami Fukushima followed. Paul Bloom gave a short presentation about the achievements 

of Ed Clapp. Then, the report on the election, the President`s reports on societal issue by 

the secretary, the new President and the Past President followed, respectively. The 

subsequent Secretary`s report included information about past meetings, membership 

numbers and issues related to the NL. It followed the Treasurer`s report by Raymond 

Hozalski. He also presented the 20th IHSS meeting, which will take place in Estes Park, 

Colorado in 2020. 

 

Report on the Elections 2018 

The election for Vice President for the term 2018 to 2020 and for a Board Member for the 

term 2018 to 2022, were handled by Heike Knicker as the officer, which was officially 

designated from the Board. The new Election Nominations Committee was chaired by 

Fernando Rosario-Ortiz (USA).  Monica Antilén (Chile), Claudio Ciavatta (Italy), and Seiya 

Nagao (Japan) acted as further members. From 426 elegibile members voted 150 (35%) 

using for the first time after the introduction of our new webpage the digital balloting system. 

A detailed report of the election was published in Newsletter 53, 2018.  

 

Training Awards 2017 

Starting from 2005 the IHSS has supported a limited number of training awards. In 2017, 

the Award Committee comprised the IHSS President (chair, Gudrun Abbt-Braun), the Vice 

President (Yiannis Deligiannakis) and the Board Members Deborah P. Dick and Irina 

Perminova. After evaluation and collegial discussion, the committee decided that 16 

applications from 10 countries fulfilled the requirements and were of sufficient high quality 

to be honored by the Training Award. In total, a sum of $ 39,000 was spent for the awards. 

A more detailed report was given in NL 54. In order to inform our members about the 

activities performed during their training, the awarded students were asked to provide an 
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extended abstract for publication in our NL. I am happy to announce that all Training Award 

Awardees provided a report, discussing their preliminary results and achievements during 

their scientific visits. They were already published in the NL 55 and 56; one is included in 

the present one. The call for the next Training Awards for 2019 is published on the webpage 

and included in this NL (see below). Note that for future reports a template will be provided 

which will be accessisable on the IHSS homepage. After submitting, the abstract goes 

through an internal review process. After its acception, it will be published in the following 

NL. The complete report will be provided to our members as an attachment to the NL. In 

order to warrant a certain quality with respect to content and language, the reports have to 

be signed by both, the host and the home supervisor. 

   

Travel Support Awards 2018 

As during the last meetings, the IHSS supported 16 young scientists from 9 countries to 

attend the 19th IHSS meeting. Approximately $ 28,000 were provided to cover travel, lodging 

and conference fee. The respective committee was chaired by Yiannis Deligiannakis and 

included the Board Members Deborah P. Dick and Irina Perminova. The Malcolm Award 

winner was awarded to Daiane Requiao de Souza Cruz from Brazil. For more information 

please consult NL 56. 

 

IHSS Grants for Young Researchers 

Based on a discussion at the board meeting 2013 in Brazil, a new IHSS Grant Program for 

young scientists has been developped. We are happy that this year, for the first time the 

IHSS was able to fund Evgeny Shirshin and Jiri Smilek with a grant of $ 40,000 each for 

developing their research ideas. During the 19th IHSS meeting both presented an overview 

about the reasoning and the contents of their projects. The short abstracts of the projects 

and a report on the review process were already given in NL 56.  
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Evgeny Shirshin 

(Moscow State University, Russia) 

 

“Development of the theory of humic 

substances optical properties 

formation” 

 

 

 

Jiri Smilek 

(Brno University of Technology, Czech 

Republic) 

 

“Interaction of different (methylated) 

humic acids with organic ionic 

compounds” 

 

Abstract from the Secretary’s Report 

Members (status: September 16th, 2018; numbers listed in the online database):   

In total, the IHSS counts 456 members of which most are professionally still active (334), 52 

are retired and 70 are students. 9 of the members are Honory or Distinguished Service 

Members. 426 members are organized in chapters, leaving 30 belonging to the Rest of the 

World (RoW) chapter. We have members from 43 countries, 32 of which belong to 20 

chapter. The RoW chapter comprises of members from 11 countries. 

  

Chapter Members  Coordinator 
CIS     104      Irina Perminova 
(Belorus, Kyrguz. Rep.  
Russia, Ukraine, Kasakhstan)  
Poland    68 Maria Jerzykiewicz 
USA, Canada     48 Daniel Olk     
Bulgaria   31 Ekaterina Filcheva-Konisheva 
Brazil   26 Deborah Pinheiro Dick 
Italy     26 Teodoro Miano 
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Japan    15  Seiya Nagao   
Australia & New Zealand      15     Tony Patti 
Nordic-Baltic Chapter   13 Dag Olav Andersen 
Germany   13       Gudrun Abbt-Braun 
Czech   13    Miloslav Pekar 
Spain/Portugal   11  Roberto Baigorri 
Greece   11  Yiannis Deligiannakis 
France   9    Stéphane Mounier  
Argentina  8 Marcelo Avena 
China   7  Jianming Xu 
Slovakia  5  Gabriela Barancikova  
Egypt      1  Hamada Abdelrahman 
Israel   1 Yona Chen  
Hungary     1  Etelka Tombacz (until 2018)  
     new coordinator: János Csicsor  
 
Composition of the RoW chapter: 
 
Country Members 
Chile  5                 
India     5 
Iran    2 
Ireland  1    
Korea  3 
Netherlands       1      
Nigeria  8    
Maroco  1 
South Africa  1  
UK        2 
Venezuela  1  
 

2018 IHSS Award for increasing Membership 

In 2012, the Board of Directors agreed on awarding the National Coordinators who achieved 

an increase of 30 % or 10 members (whichever is the smaller number) since the previous 

international IHSS meeting. This year, the award, comprising one registration fee for the 

next IHSS meeting was given to 

Irina Perminova (CIS)  

who increased the members from 66 in 2016 to 104 in 2018. 

 
2020 IHSS Award for increasing Membership 

During the Board meeting, the BoD decided to change the requirements for the 2020 IHSS 

Award for increasing Membership. Now the following rules are valid: 

 



INTERNATIONAL HUMIC SUBSTANCES SOCIETY  22 
 

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 should be sent to the IHSS President (in copy to the secretary). The 

applicant should provide a description of activities resulting in the increased 

membership. The decision will be made by the board. 

  

Financial Report 

The Treasurer presented his report along with a detailed description of actual balances, 

income, etc. from the year 2012 to 2017. Although the total net revenue decreased in 2017, 

the IHSS is still in good standing as far as finances and collection activities are concerned.  

 

.  

Figures. Above: Summary of financial status 2017 of the IHSS. Below: Breakdown of the 

Expenses for 2017. 

 



 

INTERNATIONAL HUMIC SUBSTANCES SOCIETY  23 
 

 

In this context, it should be noted that in 2017, 50 % of the expenses of the IHSS comprised 

grants, a value that is rarely reached by other scientific societies. 

 

Standard and Reference Collection 

Paul Bloom, chairman of the Collection Committee, presented a detailed report concerning 

annual sales of the reference and standard substances for the years 2001until 2017. 

 

Provisions for the rest of the year and a report of the last sampling trip were also given. Most 

of the material was bought by customers in China, followed by those from the United States, 

Japan, Republic of Korea, France and Canada, respectively. A video showing the last 

sampling trip has been published under the following web address: 

 

https://www.youtube.com/watch?v=9zukz2mOww8&t=12s 

 

The Upcoming 20th IHSS Meeting in Estes Park, Colorado, USA 

Raymond Hozalski, University of Minnesota, USA and Fernando Rosario-Ortiz, University 

of Colorado at Boulder, USA, invite all members to join the 20th IHSS meeting scheduled for 

August 16th to 21st, 2020, in Estes Park, CO, USA. 

In the presence of the President, Yiannis 

Deligiannakis, Ekaterina Filcheva, N. Pouskarov 

Institute of Soil Science, head of the organizing and 

scientific committee of the IHSS19 meeting, passed 

the IHSS banner to the co-chairs of the IHSS20 

meeting, Raymond Hozalski and Fernando Rosario-

Ortiz. 

Heike Knicker 

Secretary of IHSS 

https://www.youtube.com/watch?v=9zukz2mOww8&t=12s
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MEMBERSHIP RENEWAL FOR 2019 

 

The time has come to renew your membership in the International Humic Substances 

Society. This membership renewal serves a dual purpose:  

[i] to update your support  to our Society’s actions in the forthcoming years,  

[ii] to entitle you with all the benefits stemming from this membership. 

The renewal process is quite simple and fast: To renew online you need a username 

(your email address) and your password (your IHSS member ID or your individual 

password). 

  

Use this link http://www.humic-substances.org and go to “login”. You have to enter your 

username and password into the Login window. If you do not remember your password 

(ID) you will be able to update your password with “Reset Password”. 

 

Once entered your personal web space, click on “Subscriptions” and then on “Renew”. 

As you will see from 2019 on there is a multiyear membership payment option. This is 

an update of our online payment system aiming to facilitate the membership payment 

process.  Your multiyear membership registration will save you time, bank-transfer costs 

and –most importantly- will consolidate your IHSS membership. 

After payment of the dues for 2019 (up to 2022), you will have full access to all functions 

and tools of the platform. Please remind to correct and update your address and professional 

affiliation, etc., if needed. We urge you to renew online, but if you do not have access to a 

credit card you should pay your dues to your chapter coordinator, go to http://humic-

substances.org/ihss-chapter-coordinators/ to find where to send your dues.  

Please encourage your students and colleagues to go to http://humic-substances.org/login/ 

and become a members (at “Register” first). 

  

Yiannis Deligiannakis 

President of the IHSS 

 

https://humic-substances.us15.list-manage.com/track/click?u=b00abe7d073fd714701102d76&id=96d851bf3c&e=711068677b
https://humic-substances.us15.list-manage.com/track/click?u=b00abe7d073fd714701102d76&id=01cffb4df4&e=711068677b
https://humic-substances.us15.list-manage.com/track/click?u=b00abe7d073fd714701102d76&id=01cffb4df4&e=711068677b
https://humic-substances.us15.list-manage.com/track/click?u=b00abe7d073fd714701102d76&id=9027b2f2d1&e=711068677b
https://humic-substances.us15.list-manage.com/track/click?u=b00abe7d073fd714701102d76&id=d901745690&e=711068677b
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CALL FOR TRAINING AWARDS 2019 

 

Aims 

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.  

Conditions 

Proposals may be submitted by graduate students (MSc, PhD) and young scientists under 

the age of 35 years (at the deadline of the call). The applicant has to be member of the IHSS. 

The award will only be granted one time for one specific applicant. 

Applications must demonstrate the potential importance of the training period for pursuing a 

career in humic substances science or a related field. The award is meant 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. 

Evaluation process  

Awards will be granted each year in which IHSS issues a Call for Proposals. The number of 

awards will be decided by IHSS Board after the evaluation of applications. The emphasis 

will be placed on creativity and scientific excellence as selection criteria. This applies at all 

levels: applicant's CV, standard of host institution and research program.  

 

Proposals must be sent before deadline to Prof. Yiannis Deligiannakis, the President of the 

IHSS. It must be in English, as 1 attachment only (pdf; use the order as given below; all 

margins must be at least 3 cm and headers and footers not less than 2 cm; font size 12). 

After the proposal is submitted, it cannot be altered.  

The application has to be sent in one pdf-file, according to the order given below. The 

Application Form (0, provided at the IHSS homepage) must be accompanied by: 
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1. Curriculum Vitae of the applicant, the CV should include: personal data, education, 

awards, publications, presentations at conferences, (give the titles in English), 

2. title and keywords of the proposed research work (up to 5), 

3. an abstract of the research work (50 to 70 words), 

4. summary of the proposed research (up to 1000 words), 

5. a signed letter of invitation from the host institution, detailing the nature and extent of 

institutional support for the applicant (scanned), 

6. a signed letter of recommendation by a person from home institution, detailing the 

nature and extent of institutional support for the applicant (scanned), 

7. brief description of the host institution, 

8. a preliminary time schedule of research activities (1/4 page), 

9. budget (table), including itinerary and fare for travel (table, in US$), estimation of 

costs from an airline (travel agency of website, give costs in US$, including 

conversion rate), and estimation of costs for accommodation, meals, and local 

transportation, confirmed by the host institution (in US$). 

The application has to be sent in one pdf-file, according to the order given above. 

Applicants should explain the scientific background and rationale of the visit as well as its 

novel aspects. A clear justification of the need for visiting the host institution, and outline of 

the expected benefits of the training and /or outcome of the scientific work are welcome. All 

documents have to be in English including the publication list. 

All of the applicants will be notified by end of March 2019. The awardees will be sent a check 

or bank transfer in US$ corresponding to 75% of the total amount awarded by the IHSS prior 

to the travel to the training site.  

At  the  conclusion  of  the research  programme, the  awardee must  submit  technical  and 

financial  reports  to  IHSS  according  to  the  guidelines  given. The final 25 % of his/her 

training award will be adjusted as neded and the balance will then be transferred to the 

awardee.  

The technical and financial reports are due no later than 3 months after the end of the 

training period. Both  reports  must  be  approved  by  both the host  and  home  supervisors 
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prior  to submission to IHSS. Every publication that arises wholly or in part through this IHSS 

training grant should include an acknowledgment of IHSS support. 

IHSS will review all submitted technical reports and will offer one free registration to the next 

biennial IHSS meeting for the author of the best technical report, so that the author may 

share the research results with the membership of IHSS. 

 

The Application has to be sent to 
 

 Prof. Yiannis Deligiannakis 
(ideligia@uoi.gr) 

 
Deadline: January 31st, 2019 

 
http://www.humicsubstances.org/ 

 

 
 

NEWS FROM THE CHAPTERS 
 

New Coordinator of the Hungarian Chapter 

At the National Chapter Meeting at the 19th IHSS, Janos Csicsor from Hymato Products Kft. 

was suggested as new coordinator of the Hungarian Chapter. With his election by the 

respective Chapter, he started this position in October 2018. 

  

Merging of the Spanish and Portugese Chapter to the Iberian Chapter 

This year, the Spanish and the Portugish chapters have merged to the Iberian Chapter, 

which is now coordinated by Poberto Baigorri from the University of Navarra, Spain.  

 

Formation of the new Chilean Chapter  

Since November 2018, our members in Chile are coordinated by their own Nationl Chapter. 

It is lead by Monica Antilen, Ponteficia Universidad Catolica de Chile, Santiago de Chile. 

 
 

Heike Knicker 
Secretary of IHSS 

 

http://www.humicsubstances.org/
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UPCOMING MEETINGS 

 

Sessions at the EGU 2019 in Vienna, Austria 

We wish to draw your attention to the call of abstracts to the following sessions planned to 

take place at the General Assembly of the EGU 2019 in Vienna, Austria April 7-12, 2019.  

The deadline for abstract submission (100 to 500 words) is January 10th,  2019 at 13 CET. 

 

Session SSS5.9/ERE2.10: Waste management and soil: impacts, benefits and risks of 

biochar, wood ash and other amendments.  

Convener: José María De la Rosa, Paloma Campo, Agustín Merino, César Plaza, Claudio 

Zaccone. 

 

This interdisciplinary session will focus on the use of organic amendments, including 

pyrogenic organic materials (PyOM) such as biochar or wood ash, in modern agriculture as 

well as for the restoration of degraded soils, covering physical, chemical, biological, 

biochemical, environmental and socio-economical aspects. We pursue to motivate 

discussion by bringing together scientists from the diverse fields of soil science, applied 

pyrolysis, waste management, PyOM characterization and carbon dynamics. 

Abstracts can be submitted online by accessing the following webpage, which also provide 

information concerning the submission process: 

https://meetingorganizer.copernicus.org/EGU2019/session/31565 

 

Session SSS5.17: Mechanisms of soil organic matter stabilization and C sequestration 

Convener: César Plaza, Heike Knicker, Claudio Zaccone 

 

This session will provide a forum for discussion of recent studies on the stabilization and 

sequestration mechanisms of organic C in soils, covering any physical, chemical, and 

biological aspects related to the selective preservation and formation of recalcitrant organic 

compounds (e.g., humic substances and black C), occlusion by macro and 

microaggregation, and chemical interaction with soil mineral particles and metal ions. 

Abstract submission: 

https://meetingorganizer.copernicus.org/EGU2019/session/31632 

https://meetingorganizer.copernicus.org/EGU2019/session/31565
https://meetingorganizer.copernicus.org/EGU2019/session/31632


 

INTERNATIONAL HUMIC SUBSTANCES SOCIETY  29 
 

 

 

Session SSS5.7/BG2.63/CL4.37: Organic soils 

Convener: Claudio Zaccone, Luca Bragazza, Mariusz Lamentowicz, César Plaza 

 

The session will focus on the global geochemical significance of organic soils, in general, 

and of peatlands, in particular. Relevant topics will include: (i) reconstructions of vegetation 

and climate of the past; (ii) reconstructions of the human impact on the environment, in terms 

of organic and inorganic pollutant, land-use, fires, etc; (iii) biogeochemical cycles of major 

and trace elements; (iv) organic soils as sink and/or sources of carbon; (v) organic matter 

dynamics including humification processes. 

Abstract submission: 

https://meetingorganizer.copernicus.org/EGU2019/session/31563 

 

 

Session at the ICCE 2019, Thessaloniki, Greece 

 

The 17th International Conference on Chemistry and the Environment (ICCE 2019) 

(https://icce2019.org/) is organised in  Thessaloniki, Greece, June 16th-20th 2019 by the  

Division of Chemistry and the Environment (DCE) of European Chemical Society 

(EuChemS). 

A special session “Humic Substances: environmental dynamics and impact on water 

quality” will be organised under the auspices of the IHSS.  

Conveners: Yiannis Deligiannakis and Gudrun Abbt-Braun 

 

Keynote speaker: Dr. Gudrun Abbt-Braun (Engler-Bunte-Institut, Karlsruher Institut für 

Technologie, Germany): “Humic Substances in the environment: Implication on water 

quality”. 

 

Also, a plenary lecture "Impact of natural organic matter (NOM) on CaSO4 

crystallisation in the reverse osmosis process" will be given by Prof. Mathias Ernst 

(TU Hamburg, Germany). 

 

We encourage colleagues to submit their work as oral (time for up to 20 oral presentations 

is previewed) or poster until January 15th 2019: 

https://icce2019.org/abstract-submission/ 

 

https://meetingorganizer.copernicus.org/EGU2019/session/31563
https://icce2019.org/
https://www.euchems.eu/divisions/chemistry-and-the-environment-2/
https://icce2019.org/content/2018/09/Mathias-Ernst.pdf
https://icce2019.org/content/2018/09/Mathias-Ernst.pdf
https://icce2019.org/abstract-submission/
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ISMOM 2019, Seville, Spain 

The call for pre-registration for the 8th International Symposium of Interactions of Soil 

Minerals with Organic Components and Microorganisms (ISMOM 2019; 

https://www.ismom2019.org/) opened in December 2018. This symposium will take place in 

Seville, Spain in June 23-28th 2019, and is dedicated to the discussion of soils as an 

important and delicate interface between biosphere, hydrosphere, atmosphere, and 

lithosphere. 

One day of the conference is reserved for field trips, one of which will be into the green 

corridor of the GUADIAMAR valley, showing the efforts, achievements and failures of the 

cleanup efforts, 20 years after the disastrous holding dam burst at the Los Frailes mine, near 

Aznalcóllar, Seville. 

The Stimulus Fund of the International Union of Soil Sciences (IUSS) will found five 

scholarships for students from underprivileged countries. The scholarship will include 

the registration fee and the fee for the field trip. Grants will be awarded according to the 

decision of an evalutation committee, considering the quality of the submitted abstract and 

scientific ashievments. 

Organizers: Heike Knicker and Francisco González-Vila, IRNAS-CSIC, Seville, Spain 

Abstracts should be submitted until February 1st, 2019  to: 

https://www.ismom2019.org/abstract-submission/  

 

NOM7, Tokio, Japan 

Following successful conference on natural organic matter in aquatic environment and 

drinking water in Malmö, Sweden, the 7th International Water Association (IWA) 

specialist conference on natural organic matter (NOM7) will be organized on October 

7-10 October 2019 in Tokyo, Japan, (http://iwa-nom7.org/ ) to provide a platform to share 

the latest scientific and practical knowledge on natural organic matter in diverse water 

environments, drinking water, wastewater, and recycled water. Participation of all 

professionals and engineers in different sectors are welcome. 

Chair of the Organizing Committee: Prof. Satoshi Takizawa, University of Tokyo, Japan 

Abstract should be submitted until December 31th, 2018 to  

ttp://iwa-nom7.org/ 

Heike Knicker 

Secretary of IHSS 

https://www.ismom2019.org/
https://www.ismom2019.org/abstract-submission/
http://iwa-nom7.org/
http://iwa-nom7.org/


 

INTERNATIONAL HUMIC SUBSTANCES SOCIETY  31 
 

 

 

IHSS SPONSORSHIP FOR SCIENTIFIC MEETINGS 

 

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

respective guidelines are published on the IHSS webpage. 

 

 

ISO TEST METHOD - PUBLISHED 

In August 2018, the International Organization for Standarization (ISO) took the final step 

and formalized the international standard for the analysis of humic acids and 

hydrophobic fulvic acids in commercial humic products. The new analytical standard 

has now been published.  

Copies of the new ISO method can be purchased at the American National Standards 

Institute (ANSI) website, using the method number or link below; 

ISO 19822:2018 

Fertilizers and soil conditioners - Determination of humic and hydrophobic fulvic acids 

concentrations in fertilizer materials 

 

We strongly encourage the review and use of this new international standard method when 

testing product for commercial use and labeling. 

Gudrun Abbt-Braun 

Past President of IHSS 

 

 

ACTIVITIES OF IHSS MEMBERS 

 

Recent Publications of Members 

 Fatoorehchi, E., West, S., Abbt-Braun, G., Horn, H.: 2018. The molecular weight 

distribution of dissolved organic carbon after application off different sludge 

https://humictrade.us8.list-manage.com/track/click?u=75379d90dd1a684880fa0bfc8&id=b3612c02f5&e=df16b2e334
https://humictrade.us8.list-manage.com/track/click?u=75379d90dd1a684880fa0bfc8&id=b3612c02f5&e=df16b2e334
https://humictrade.us8.list-manage.com/track/click?u=75379d90dd1a684880fa0bfc8&id=217a0ff3b9&e=df16b2e334
https://humictrade.us8.list-manage.com/track/click?u=75379d90dd1a684880fa0bfc8&id=217a0ff3b9&e=df16b2e334
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disintegration techniques. Separation and Purification Technology 194, 338-345. 

https://doi.org/10.1016/j.seppur.2017.11.047 

 Frimmel, F. H., Abbt-Braun, G., 2018. Humic matter: basis for life – a plea for humics 

care. Journal of Soils and Sediments 18, 2668-2674. https://doi.org/10.1007/s11368-

018-1915-5 

 Mirza M.A.: 2018. Future of humic substances as pharmaceutical excipient. Pharma. 

Sci. Analytical Res. J.1(1):180004. 

 De la Rosa, J.M., Jiménez-Morillo, N.T., González-Pérez, J.A., Almendros, G., Vieira, 

G., Knicker, H., Keizer, J.: 2019. Mulching-induced preservation of soil organic matter 

quality in a burnt eucalypt plantation in central Portugal. J. Environ. Manag. 231, 

1135-1144. 

 Zaccone, C., Beneduce, L., Lotti, C., Martino, G., Plaza, C., 2018. DNA occurrence 

in organic matter fractions isolated from amended, agricultural soils. Appl. Soil 

Ecol.130, 134-142. 

 Zaccone, C., Plaza, C., Ciavatta, C., Miano, T.M., Shotyk, W. 2018. Advances in the 

determination of humification degree in peat since Achard (1786): applications in 

geochemical and paleoenvironmental studies. Earth-Science Reviews, 185: 163-178. 

https://doi.org/10.1016/j.earscirev.2018.05.017 

 

Training Research Award – a Special Achievement!  

In 2017, ten of our young members received the Training Research Award of the IHSS and 

visited a collaborating institute to complement their education with a special training related 

to their research activities. Several of the awardees kindly provided their technical reports 

for publication in the NL. In the present issue, the report of Sarah Fischer, Unversity of 

Maryland. Thanks to all of the contributing young researchers for sharing their results. 

 

High Performance Size Exclusion Chromatography of Wastewater 
Residual Extracts" 

by 

Sarah Fischer 

Abstract 

Ph.D. Candidate Sarah Fischer, University of Maryland, participated in an IHSS-supported 

training award at the Arizona Lab for Emerging Contaminants (ALEC), University of Arizona, 
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January 2018. Sarah was trained on high-performance size-exclusion chromatography to 

measure the apparent molar mass distribution of biosolids-derived DOM. Prior to the visit, 

DOM was extracted from three major classes of biosolids – limed, anaerobically-digested, 

and aerobically-digested waste stabilizations from nine wastewater treatment facilities. DOM 

was also extracted from anaerobically-digested biosolids over multiple collection dates. The 

SEC-based DOM characterization of anaerobically-digested biosolids DOM was consistent 

for multiple wastewater treatment facilities and over multiple collection dates. Increased 

molecular diversity and high-molecular weight material was present in biosolids-DOM with 

digestion stabilization relative to limed biosolids-DOM. This result was consistent with 

fluorescence spectroscopy that showed development of humic acid-like and fluvic acid-like 

fluorophores in digested biosolids-DOM. Aerobically-digested biosolids DOM contained high 

molar mass populations that may be due to dewatering polymers or supramolecular DOM 

structure. Dilution of SEC injections, additional sample analysis of sludge-DOM prior to 

digestion, or mass spectroscopy may elucidate processes forming high-molecular weight 

fractions. These differences in biosolids-DOM molar masses may lead to differences in 

bioavailability and solubility of hydrophobic PPCPs deriving from biosolids.  

 

Aim of the IHSS Training Award  

Dissolved organic matter (DOM) has been shown to impact the bioavailability and transport 

of contaminants by promoting chemical interactions or enhanced solubility from solid phases 

(Chen et al. 2015).  A source of emerging contaminants are final wastewater solids, or 

“biosolids”, that are land-applied as an agricultural soil amendment (McClellan and Halden, 

2010).  Although biosolids are a source of nutrients, emerging contaminants, and dissolved 

organic matter (DOM), limited work compared DOM derived specifically from major waste-

stabilization techniques of (1) anaerobically digested, (2) aerobically digested, or (3) limed. 

Variations in DOM quality may influence the partitioning and solubility of emerging 

contaminants with DOM.  

The aim of the training award was to determine the apparent molar mass distribution of 18 

biosolids-DOM samples and reference materials via size-exclusion chromatography (SEC).  

Dr. Chorover’s group has produced several studies on molar mass distributions of DOM at 

the Arizona Lab for Emerging Contaminants. This group has also researched interactions of 

wastewater-DOM with emerging contaminants.  
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Methods 

Biosolids were collected 3 wastewater treatment facilities per waste stabilization type, and 

for multiple sample dates for anaerobically digested biosolids. DOM was extracted from the 

solids by a 1:10 (w/v) dilution of solids into deionized water. The mixture was rotated for 24 

hours and filtered with a 0.45 µm cellulose acetate filter. Organic carbon concentrations 

(DOC) was determined with a Shimadzu TOC-L analyzer at the University of Maryland. 

Aquatic Suwannee River Natural Organic Matter (SROM, Lot 2R101N) purchased in freeze-

dried form from the International Humic Substances Society (IHSS) was also analyzed as a 

reference material. Apparent molar mass distributions of biosoliods-DOM samples were 

determined with high pressure liquid chromatography size-exclusion chromatography 

(HPLC-SEC) using an Agilent 1200 Series HPLC (Santa Clara, CA) with a photodiode array 

(PDA) detector operating at 280 nm. A guard column and two stainless steel (8 x 300 mm) 

SEC columns (MCXGPC 1000 and 100,000 Å, PSS Polymer Standard Service-USA, Inc 

Amherst, MA) were connected in series (Figure 2).  

Polystyrene sulfonate standards (PSS-Polymer Standard Service-USA) with nominal molar 

masses ranging from 1,000 to 67,000 Da and a low molecular mass 4-ethylbensulfonic acid 

(186 Da) standard, all at ~2.5 mg/mL (Figure 2, upper panel), were applied to develop a 

linear calibration of log molar mass to column retention time (Cabaniss et al 2006, Omoike 

et al, 2006, and Hernandez-Ruiz et al. 2012). Standards and samples were made in a 

circumneutral (pH 7.4) 20 mM sodium phosphate buffer solution prepared with nanopure 

water. Samples were prepared at 30 mg C L-1 in the 20 mM phosphate buffer. The 20 mM 

phosphate buffer was also the mobile phase for isocratic HPLC-SEC runs. Samples and 

standards were injected at 50 µL and a flow rate of 1 mL/min. standards were injected in 

triplicate. 

 

Results 

 All anaerobically-digested biosolids DOM contained a several apparent molar masses (Mp) 

populations across several collection dates (Figure 1). Based on the PSS-polymer standard 

curve developed, the Mp of anaerobically-digested biosolids DOM ranged between 1192 Da 

to less than 186 Da. Generally, three mass populations (Mp) were observed for all 

anaerobically-digested (AnD) biosolids-DOM across different WWTP configurations and 

dates, indicating consistent heterogeneity (Figures 3a, 3b, and 3c). Although the intensity of 

the UV-response varied across multiple sample dates, similar molar mass peak locations 
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were observed for biosolids-DOM. These results suggest that while the relative abundance 

of aromatic DOM masses could vary across collection dates, similar molar mass populations 

remain present in anaerobically-digested biosolids DOM. The range of Mp of the AnD 

biosolids-DOM were similar to previously reported wastewater sludge DOM of 1147 to 188 

Da (Hernandez-Ruiz et al. 2012).   

Consistent with previous study, the wastewater derived OM samples were also more 

heterogenous than Suwannee River Natural Organic Matter (Figure 1d.; Cabaniss et al. 

2002, Hernandez-Ruiz et al. 2012). 

Biosolids-DOM from additional waste stabilization methods was also analyzed by SEC 

(Figure 2, left column). Limed-biosolids DOM types contained molar mass fractions retained 

at 18.7 minutes, with a sub-population fraction at 19.5 minutes. These retention times 

correspond to apparent DOM molar mass peaks (Mp) of 540 Da and 188 Da (Figure 1a, left). 

Lower-molecular weight fractions were observed for the three limed WWTP biosolids-DOM 

samples. DOM extracted from anaerobically digested biosolids contained three apparent 

molecular mass populations at ~ 1360 Da, 617 Da, and > 186 Da. (Figure 1b, left column). 

The population at 19.8 minutes exceeded the retention time of the low-molecular weight 

mass 4-ethylbensulfonic acid standard that eluted at 19.7 minutes, but the molecular weight 

of the high-retention time peak can be extrapolated to ~165 Da. DOM extracted from 

aerobically-digested biosolids contained up to seven mass populations and broader peaks 

that limed or anaerobically-digested DOM (Figure 1b, left column). Low retention peaks at 

15, 12, and 2.5 minutes represent apparent molar-masses (Mp) of 54,000 or > 67,000 Da, 
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the later xceeded the highest molecular weight PSS standard of 67,000 Da. The high-

molecular weight peaks suggest polymer-like material or supramolecular associations in the 

DOM.  

 

Peuravuori et al. (2007) found from ESI-MS that colored freshwater DOM contained a range 

of components only 1,257 -  568 Da (Mw), despite eluting from SEC fractions attributable to 

111,295 – 881 Da. Their findings support the understanding that relatively small components 
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in DOM can associate into a “supramolecular” mixture due weak dispersive forces (Sutton 

et al. 2005). Wastewater treatment facilities also add polymers to support flocculation and 

dewatering processes (personal correspondence, Kent County Department of Water and 

Wastewater Superintendent). Interestingly, excitation-emission matrices (EEMs) collected 

at the University of Maryland show an increase in region III and V, fluvic acid-like and humic 

acid-like fluorophores, in anaerobically and aerobically-digested DOM (Chen et al. 2003, 

Figure 2b and 2c EEMs). All biosolids-DOM contain major fluorophores in regions I, II, and 

IV, corresponding to tyrosine-like, tryptophan-like, and microbial byproduct-like DOM (Figure 

2 a-c EEMs, right side).  The development of region III and V fluorophores in anaerobically 

and aerobically digested biosolids-DOM is consistent with SEC data where higher-molecular 

weight peaks may develop to digestion stabilization. However, because most DOM molar 

masses do not exceed ~2000 Da by ESI-MS, further work is necessary to understand 

whether dewatering polymers or a supramolecular assembly in DOM is attributable to the 

high Mp observed in aerobically-digested DOM. Additional data collection is focusing on 

extracted DOM from before and after aerobic and anaerobic digestion. DOM samples were 

also injected into the SEC at 30 mg C/L. Additional dilution or mass spectrometry could also 

be conducted to evaluate the presence of supramolecular assembly.  

 

Conclusions 

The apparent molar mass distributions of biosolids-DOM was heterogeneous and consistent 

across WWTP types and multiple collection dates. Increased molecular diversity and high-

molecular weight material was present in biosolids-DOM with digestion stabilization when 

compared to limed biosolids-DOM. Aerobically digested DOM contained molar mass 

populations > 54 kDa that may be due to dewatering polymers or supramolecular DOM 

structure. These differences in biosolids-DOM molar mass populations or supramolecular 

assemblies may lead to differences in bioavailability and solubility of hydrophobic PPCPs 

deriving from biosolids as well.  
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