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Dear members of the IHSS, dear colleagues and friends: 

 

The new year just started, and I would like to take the opportunity to wish you all a peaceful 

and happy New Year. Thus I would like to reflect the year gone and to comment on some 

challenges for the future. 

It was a great honor for me to start my duties as President at the 18th International Meeting 

of IHSS in Kanazawa, Japan. After the Nagao meeting in 1990, we have been proud to visit 

Japan for a second time. International meetings of a whole week provide the opportunity to 

focus on a wide range of topics in humic and natural organic matter research. This year, we 

had many oral and poster presentations which contributed to the main issue “Keystone for 

future Earth: Natural Organic Matter in diverse Environments”. The meeting offered an 

excellent possibility for discussion and inspired us with a lot of new ideas for the 

development of further NOM research. I want to express my sincere thanks to Professor 

Seiya Nagao, his coworkers and the members of the organizing committee for the 

organization of the conference and all the support given. You will get more details and 

impressions of the successful meeting in this newsletter. 

The IHSS funded 19 travel support awards for students from 13 different countries to attend 

the meeting. They presented their work by oral and poster presentations.  
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During the last year, we had also elections for several board positions. Let me thank our 

Past President, E. Michael Perdue on behalf of the board for his excellent work, activities 

and initiative taken in promoting the society issues over the past two years, as President of 

IHSS. The former Past President, Teddy Miano, has left the board of directors after 6 years. 

Teddy, your great experience and your commitment for IHSS is highly appreciated. Thanks 

to Heike Knicker, Secretary, and to Deborah Dick, Board Member; they will be availabe for 

another term in the board of directors. And welcome to Yiannis Deligiannakis, the new Vice-

President and President-Elect. In addition, the board of directors confirmed Dr. Raymond 

Hozalski as treasurer for another 4-year term. I am looking forward to our common 

cooperations. 

For the upcoming year, the younger IHSS members will have the possibility to apply for 

training awards. The deadline for applications is January 31st, 2017. For further details, see 

the announcement in this newsletter and on our webpage. 

In 2017 we will also start our new IHSS platform in the web. You will be informed as soon 

as we are online. 

This year the IHSS will be involved and will participate in several international meetings with 

special sessions and contributions. We will keep you informed about deadlines for 

submission of abstracts and participation. 

Save the date for the upcoming 19th International Meeting in 2018 which will be organized 

by our Bulgarian colleagues, led by the local chairperson Prof. Ekaterina Filcheva, from 16th 

to 21st September, 2018.  

The good functioning of the IHSS Society depends on its officers and the members. Let us 

keep in contact to share news and important issues,  

With my best regards,  

Gudrun Abbt-Braun  

President of IHSS 
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18th IHSS Meeting, Kanazawa, Japan, September 11 to 16, 2016 

 

 

The 18th Meeting of the International Humic Substances Society was successfully held in 

Kanazawa, Japan from September 11 to 16, 2016. As chairperson of the IHSS18, I would 

like to thank all attendants, 178 persons from 33 countries.  

 

It was a pleasure to host 

the IHSS meeting for the 

second time in Japan, 

since the 5th IHSS meeting 

which was held in Nagoya 

in 1990. 

 

The IHSS18 focused on the main topic “Keystone for future earth: Natural organic matter 

(NOM) in diverse environments”. It provided a forum for presentation and discussion of 

current and emerging science in all field of NOM and its application to various fields. The 

IHSS18 was organized by a local organizing committee (including members of the Japanese 

Humic Substances Society (JHSS) and the Kanazawa University) and the IHSS Board of 

Directors. There were 169 scientific presentations: 1 plenary talk, 5 invited keynote  lectures, 

71 oral communications including special sessions for 19 students (Travel Support Awards 

and Malcolm Award) and 92 posters. The IHSS18 was financially supported by the 
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Japanese Humic Substances Society, the Japanese Society of Soil Science and Plant 

Nutrition, the Ishikawa Prefectural Government and the Kanazawa City Government.  

At the opening ceremony, the past president of the IHSS, Prof. E. Michael Perdue and the 

new IHSS president, Dr. Gudrun Abbt-Braun welcomed the participants. The plenary talk 

was presented by the president of the JHSS, Prof. Akira Watanabe, Nagoya University, and 

was entitled “Condensed aromatic structures in humic substances as key, inherently 

recalcitrant structures”. The oral sessions were divided into 5 scientific topics:  

1. Characterization of NOM in diverse environments 

2. Various functions of NOM in diverse environments 

3. Dynamics of NOM in diverse environments 

4. Application of diverse OM, industrial and agricultural applications of organic matter 

5. Diversity of NOM in water treatment 

Special sessions: 

1. The life and legacy of Frank Stevenson: an IHSS pioneer (by Prof. Yona Chen) 

2. Concepts, rationale, and evidence for the existence of humic substances 

(Organizer: Emeritus Prof. Roger S. Swift) 

 

 

Special session, by Prof. Yona Chen. 

 

 

Special session organized by Emeritus 

Prof. Roger S. Swift. 

 

The invited key lectures were made by highly esteemed scientists.  

- Exceptional organic molecular diversity in terrestrial extreme environments by 

Michael GONSIOR, Norbert HERTKORN, Nancy HINMAN, William J. COOPER, 

Sabine DVORSKI, and Philippe SCHMITT-KOPPLIN 

- Effect of humic substances on the migration of cesium and iodine related to 

Fukushima Daiichi Nuclear Power Plant (FDNPP) accident revealed by 
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applications of X-ray spectroscopies by Yoshio TAKAHASHI 

- Quantitative and qualitative distribution of fluorescent dissolved organic 

matter in the Pacific surface waters by Youhei YAMASHITA, Fuminori 

HASHIHAMA, Hiroaki SAITO, Hideki FUKUDA, and Hiroshi OGAWA 

- Antioxidant hydrogen atom (H+/e-) transfer dynamics at the [humic 

acid]/[particle] interface: Do we understand it? by Yiannis DELIGIANNAKIS, Eleni 

BLETSA 

- Stability and risk assessments of coupling products between humic acid and 

tetrahalobisphenol A by Masami FUKUSHIMA, Ritsu KODAMA, Mami IGARASHI, 

Kohki ODA, Kazuto SAZAWA and Hideki KURAMITZ 

 

Presentation and discussion during the poster 

sessions. 

Poster presentation took place in 

two sessions on September 12 to  

13 and 15 to 16. Posters with odd 

numbers were presented during 

the first day of the session and the 

even numbers during the second 

day. Each day the best poster was 

selected by the Poster Award 

Committee. 

 

The best posters were: 

- Characterization of polycyclic aromatic hydrocarbons and their nitro-

derivatives from indoor wood burning in rural household Thailand by Walaiporn 

ORAKIJ, Chieko KASAHARA, Yaowatat BOONGLA, Thanyarat CHUESAARD, 

Thaneeya CHETIYANUKORNKUL, Ning TANG, Kazuichi HAYAKAWA and Akira 

TORIBA 

- Determination of aquatic humic substances in lakes and wetlands by the 

carbon concentration-based DAX-8 batch adsorption technique by Kumiko 

TSUDA, Morimaru KIDA, Hajime SATO, Mitsuru HIROTA, Yuko SUGIYAMA, 

Kazuhide HAYAKAWA, Masayuki KAWAHIGASHI, Bolormaa OYUNTSETSEG, 

Viacheslav Victorovich KHAKHINOV and Nobuhide FUJITAKE 
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- Synthesis of a hybrid magnetic adsorbent using water rich in natural organic 

matter (NOM) and its application in the remediation of chromium in industrial 

effluent by Daiane REQUIAO, Bruna SANTOS, Dayana ARAUJO, Graziele CUNHA 

and Luciane ROMAO 

- Estimation of chronological change in chemical structure of soil organic matter 

in tropical peatland based on 14C age by Faustina SANGOK, Yuki SUGIURA, 

Nagamitsu MAIE, Lulie MELLING and Akira WATANABE 

Since 1996, the Humic Substances Society has supported graduate students to attend IHSS 

Meetings. This time, the IHSS Travel Support Award Committee decided for 18 Travel 

Support Awards and one Malcom Award, which was given to the most outstanding applicant 

for a Travel Support Award. Each of the granted students presented their research results 

as oral and as poster presentation. The Travel Award celebration was held at the banquet 

on September 14, 2016. There, they received the certification from the IHSS President 

Gudrun Abbt-Braun.  

 

 

Travel Support awardees, the Malcom Award Winner and the President,  

Vice President and Past President of the IHSS. 
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Presentation of typical 

Japanese dance and music 

during the banquet. 

 

 

 

 

 

 

 

 

Past Presidents (and Present 

and Vice President) at the 

banquet.  

 

The IHSS18 provided interdisciplinary exchange of information on NOM, good 

communication among scientist, students, governors etc. The meeting ended successfully 

according to the hearty cooperation of all participants.  

I like to thank the Organizing Committee members and my collaborators for their hard work 

as well as our sponsors for their support of this meeting. I am looking forward to the 19th 

IHSS Meeting, the Republic of Bulgaria, in 2018 where I hope to see all of the participants 

and organizers again. 

 

                                     Seiya Nagao 

                                      Chair of IHSS18 

     Institute of Nature and Environmental Technology 

                                   Kanazawa University, Japan 
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IHSS18 in Numbers: Origin and State of the Participants 
 

Country / 

Region 

Participants 

of each 

Country 

Member 

Regular 

Member 

Student and 

Retired 

Non-

Member 

Regular 

Non-

Member 

Student 

Accomp. 

Person 

Australia 5 3 2       

Austria 1   1       

Brazil 12 5 4 1   2 

Canada 5 2 2 1     

Chile 2 1       1 

China 6 1 2 2 1   

Czech Republic 9 6 2     1 

Egypt 1 1         

Estonia 2 1       1 

France 1       1   

Germany 9 4 4 1     

Greece 3 2 1       

Hungary 1 1         

India 1 1         

Iran  3 1       2 

Ireland 1   1       

Israel 4 2 2       

Italy 8 4 4       

Japan 53 18 4 19 12 0 

Mexico 1 1         

New Zealand 2 2         

Nigeria 1   1       

Norway 1 1         

Philippines 2     1 1   

Poland 11 9 1     1 

Korea 4     1 3   

Russia 5 1 4       

Slovakia 1 1         

Spain 4 3     1   

Sweden 1     1     

Taiwan 1   1       

Thailand 1     1     

USA 16 8 2   2 4 

  178 79 38 28 21 12 

                                     

 

 Seiya Nagao 

                                      Chair of IHSS18 

     Institute of Nature and Environmental Technology 

                                Kanazawa University, Japan 
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Suwannee River Sampling Campaign  

 

A trip to the Suwannee River (SR) in the Okefenokee Swamp was led by Raymond Hozalski 

and Paul Bloom of the University of Minnesota to replenish the IHSS SRHA and SRFA 

materials. The sampling crew departed Minnesota on Friday May 13 and returned on 

Sunday June 12. By all accounts, the sampling campaign was a great success. In addition 

to Ray and Paul, the crew consisted of the following: Dan Chang (University of Minnesota), 

Jeyson Man (University of Minnesota), Ryan Earls (Ball State University), Norbert Hertkorn 

(Helmholtz Zentrum Muenchen), Yan Li (Helmholtz Zentrum Muenchen), Daniel McInnis 

(University of Minnesota), Mike Perdue (Ball State University), and Brandy Toner (University 

of Minnesota). The crew members spent from 1 week to as much as 4 weeks working in the 

swamp. 

  

 

The crew battled heat, humidity, fire ants, biting flies, mosquitoes, and alligators, and 

suffered no loss of life or limb. We had a goal to process 20,000 L of river water and we 

achieved 19,200L. After the post-processing is completed this winter, the sampling 

campaign should yield around 800 g as C of organic matter or around 1.6 kg total mass of 

material. We will lose some during processing and freeze drying, but a projected net of 

around 1.5 kg of product (15-20% HA and 80-85% FA) is anticipated. Since much of the 

sampling equipment (columns, etc.) was purchased by IHSS, the IHSS has now its own 

supplies for future sampling campaigns (formerly the equipment was borrowed). 
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Jeyson Man (University of Minnesota), Ryan Earls (Ball State University), Mike Perdue (Ball 

State University), Dan Chang (University of Minnesota), and Ray Hozalski (University of 

Minnesota).   

  

 

 Raymond Hozalski 

University of Minnesota 

Minneapolis, USA 
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IHSS Support for Selecting the Okefenokee National Wildlife 

Refuge as a World Heritage Site 

 

The Okefenokee National Wildlife Refuge (ONWR) in southeastern Georgia and 

northeastern Florida is a remarkable, nearly pristine blackwater ecosystem. The thriving 

ecosystem includes the headwaters of the famous Suwannee River, where pH is often below 

3.5 and the concentration of dissolved organic matter is more than an order of magnitude 

greater than in the world-average river. It is mainly because of the relatively minimal human 

impact and very high concentration of dissolved organic matter that the headwaters of the 

Suwannee River in the ONWR was selected nearly forty years ago as the location from 

which samples of natural organic matter would be isolated for the standard and reference 

collection of the International Humic Substances Society (IHSS). Over the years, ten 

standard and reference samples have been collected there and distributed to hundreds of 

scientists throughout the world for their research and for interlaboratory comparisons of 

research methodologies. From the perspective of IHSS, the establishment of ONWR as a 

World Heritage Site would facilitate the preservation and protection of an environment of 

exceptional value to the world scientific community. 

The first IHSS samples were isolated in 1982-1983 and introduced to the scientific 

community at the first meeting of IHSS in mid-1983.  The following two plots were generated 

using Web of Science on August 19, 2016. The query spanned the years 1980-2016 and 

included the following search terms: “Suwannee” AND (“fulvic” OR “humic” OR “natural 

organic matter” OR “NOM”). The first plot shows the number of papers that have been 

published per year by scientists from all over the world.  The rate of publication has grown 

steadily since the first papers appeared in 1987. The second plot shows the impact of the 

published papers through the number of citations per year of those papers by other 

scientists. The exponential growth of citations since 1988 has now reached a rate of almost 

3800 citations per year. On the basis of such evidence, IHSS believes that the world’s 

scientific community, especially in environmental sciences, ecology, engineering, chemistry, 

and geochemistry, relies heavily upon samples from the ONWR, greatly values this 

wonderful resource, and enthusiastically supports its classification as a World Heritage Site. 
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Number of published papers per year 

dealing with fulvic acids, humic acids, and 

NOM from the headwaters of the 

Suwannee River in the Okefenokee 

National Wildlife Refuge. 

Number of citations of published papers 

per year dealing with fulvic acids, humic 

acids, and NOM from the headwaters of 

the Suwannee River in the Okefenokee 

National Wildlife Refuge. 

 

E. Michael Perdue 

Past President,  

Bald State University, Indianapolis 

 

 

Board Activities  

 
 

The Board of Directors of the IHSS held several meetings during the IHSS18 in Kanazawa, 

Japan. 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 Yiannis Deligiannakis as the new Vice-President. The Past President, E. 

Michael Perdue was thanked for his excellent work, activities and initiative taken in 

promoting the society issues over the past two years, as President of IHSS. In behalf of the 

Board of Directors, the new President, Gudrun Abbt-Braun also thanked the former Past 

President Teodoro Miano for his excellent service to the society and the Board. He was 

honored during the Conference Dinner with a gift on behalf of the Board of Directors. The 

Board of Directors confirmed Dr. Raymond Hozalski (USA) as Treasurer for another 4-year 

term. 
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Board of Directors at the board meeting at the IHSS 2016. 

 

Heike Knicker 

IHSS-Secretary 

IRNAS-CSIC, Seville, Spain 

 

 

IHSS General Assembly 2016 

 

The General Assembly of IHSS took place on September 16, 2016. It was chaired and 

opened by Gudrun Abbt-Braun with thanking Seiya Nagao and the whole organizing 

committee for their efforts and sincerity in organizing the 18th IHSS conference. A 

commemorative minute for the deceased Honorary Members Konrad Haider and Frank 

Stevenson followed. Then E. Michael Perdue presented the President’s report on societal 

issues, Heike Knicker, the Secretary`s report and Raymond Holzalski, the Treasurer`s 

report. The outcome of the election was presented by Gudrun Abbt-Braun as the officially 

designated officer of the IHSS Board. She also presented the location of the next IHSS19 

meeting and announced upcoming calls and events. 

 

Report on the Elections 2016 

The election for Vice-President, Secretary, and Board Member for the term 2016 to 2018 for 

Vice-President, and Secretary and Board Member for the term of 2016 to 2020, were 

handled by Gudrun Abbt-Braun as the officer which was officially designated from the Board. 
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The new Election Nominations Committee was chaired by Claudio Ciavatta (Italy). Etelvino 

H. Novotny, (Brazil), Fernando Rosario-Ortiz, (USA), and Olga Yakimenko, (Russia) acted 

as further members. Claudio Ciavatta, and two other IHSS members (the IHSS members 

Luciano Cavani and Ornella Francioso, University of Bologna) counted the 265 (47 % of the 

eligible members) votes. A detailed report of the election was published in Newsletter 52, 

May 31st 2016. The new Vice-President is Yiannis Deligiannakis, the new Secretary and 

Board Member are Heike Knicker and Deborah P. Dick.  

 

Training Awards 2015 

Starting from 2005 the IHSS has supported a limited number of training awards. In 2015, 

the Award Committee comprised the IHSS-President (chair, E. Michael Perdue), the Vice-

President (Gudrun Abbt-Braun) and the Board Members Deborah P. Dick and Irina 

Perminova. After evaluation and collegial discussion, the committee decided that 11 

applications from 9 countries fulfilled the requirements and were of high qua lity to be 

honoured by the Training Award. In total, a sum of $ 49,500 was spent fot the awards. A 

more detailed report was already given in NL 50. Some reports of the results and 

achievements of the winners during their scientific visits are published in this Newsletter, 

others will be included in the next one. The call for the next Training Awards for 2017 is 

published on the webpage and in this newsletter (see below). 

  

Travel Support Awards 2016 

The IHSS supported a limited number of young scientists to attend the 18th IHSS meeting. 

  

 

Travel Support Awardees were greatly participating in the activities of the IHSS18. 
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The respective committee was chaired by Gudrun Abbt-Braun and included the board 

members Deborah P. Dick and Irina Perminova. The committee received 29 applications 

from 15 countries, and decided to honor 18 PhD-students and 1 Master-student from 13 

countries. The Malcolm Award winner was Alexander Zherebker from Russia. A detailed 

report was already presented in newsletter 52. 

 

Some Statistics on the IHSS Awards 

Since 2005 IHSS puts a big effort into the support of young scientists to participate in the 

IHSS activities. The following tables show a summary of the number of persons funded 

either by travel support or by research training awards. 

 

Number of Research Training Awards by Home Country 

 

 

However, although members of all countries are encouraged to apply for support and to host 

young scientists, not all countries are participating to the same extent. In order to reflect this 

observation E. Michael Perdue presented tables showing the first 11 to 12 countries with the 

most awardees and the 11 most visited countries by the awardees for the time frame of 

existing of the grants. 

 

 

Totals 55 6 8 10 8 12 11

Country Region All Years 2005 2007 2009 2011 2013 2015

Italy European Union 10 2 0 2 3 2 1

China Asia 5 0 0 0 0 2 3

Russia Europe 5 0 0 1 2 1 1

Brazil South America 4 0 1 0 2 0 1

Israel Middle East 4 1 1 0 0 2 0

Spain European Union 4 0 0 0 0 3 1

Greece European Union 3 0 1 1 0 0 1

Ireland European Union 3 1 1 0 1 0 0

Morroco Northern Africa 3 1 1 1 0 0 0

Germany European Union 2 0 1 1 0 0 0

Poland European Union 2 0 0 2 0 0 0

Argentina South America 1 0 0 1 0 0 0

Australia Oceania 1 1 0 0 0 0 0

Czech Republic European Union 1 0 0 0 0 0 1

Hungary European Union 1 0 1 0 0 0 0

Iran Middle East 1 0 1 0 0 0 0

Latvia European Union 1 0 0 0 0 0 1

Nigeria Western Africa 1 0 0 0 0 1 0

Portugal European Union 1 0 0 0 0 1 0

Slovakia European Union 1 0 0 1 0 0 0

United States Northern America 1 0 0 0 0 0 1

Number of Research Training Awards by Home Country 
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Number of Research Training Awards by Host Country 

 
 
 
Number of Student Travel Awards by Home Country 
 

 
 

 

IHSS Grants for Young Researchers 

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

young scientists is being established. To be eligible for an award, applicants must hold a 

Ph.D. degree and have received the degree not more than 6 years prior to the application 

Totals 55 6 8 10 8 12 11

Country Region All Years 2005 2007 2009 2011 2013 2015

Germany European Union 18 2 3 2 4 4 3

Italy European Union 7 1 1 1 0 1 3

United States Northern America 7 0 0 2 1 1 3

Spain European Union 6 0 0 2 1 3 0

France European Union 5 2 1 1 0 0 1

Canada Northern America 3 1 1 0 1 0 0

Brazil South America 2 0 0 0 0 2 0

Norway Europe 2 0 1 0 0 0 1

Ukraine Europe 2 0 0 1 1 0 0

China Asia 1 0 0 0 0 1 0

Hungary European Union 1 0 0 1 0 0 0

Portugal European Union 1 0 1 0 0 0 0

Number of Research Training Awards by Host Country

Totals 151 6 6 10 8 10 11 17 22 18 24 19

Country Region All Years 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Brazil South America 17 0 0 2 3 0 1 0 2 3 2 4

United States Northern America 17 1 1 1 0 2 1 2 2 2 4 1

Russia Europe 15 0 0 1 0 1 1 1 2 1 5 3

Germany European Union 11 0 1 2 2 2 0 1 0 0 2 1

Italy European Union 11 1 1 1 0 1 0 0 1 3 1 2

China Asia 7 0 0 0 1 1 0 0 1 1 2 1

Spain European Union 6 0 0 0 0 1 0 1 0 2 2 0

Czech Republic European Union 5 0 0 0 0 0 0 1 1 1 1 1

Hungary European Union 5 0 0 0 1 0 1 2 1 0 0 0

Israel Middle East 5 0 0 0 0 0 2 1 1 0 0 1

Argentina South America 4 0 0 0 0 0 0 1 1 1 1 0

Canada Northern America 4 0 1 0 1 0 1 0 0 0 0 1

France European Union 4 1 0 1 0 0 1 1 0 0 0 0

Poland European Union 4 0 1 0 0 0 0 1 1 0 0 1

United Kingdom European Union 4 1 1 0 0 0 1 0 0 0 1 0

Australia Oceania 3 0 0 1 0 0 0 1 1 0 0 0

Greece European Union 3 0 0 0 0 0 0 1 1 0 0 1

Latvia European Union 3 1 0 0 0 0 0 0 1 1 0 0

Ukraine Europe 3 0 0 0 0 0 0 0 2 1 0 0

India Asia 2 0 0 0 0 0 1 0 1 0 0 0

Japan Asia 2 0 0 0 0 0 1 0 1 0 0 0

Nigeria Western Africa 2 0 0 0 0 0 0 0 0 0 1 1

Portugal European Union 2 0 0 0 0 0 0 0 0 0 2 0

Switzerland Europe 2 1 0 0 0 0 0 0 1 0 0 0

Belgium European Union 1 0 0 0 0 0 0 1 0 0 0 0

Ireland European Union 1 0 0 0 0 0 0 0 0 1 0 0

Jordan Middle East 1 0 0 0 0 1 0 0 0 0 0 0

New Zealand Oceania 1 0 0 0 0 0 0 0 1 0 0 0

Nicaragua Central America 1 0 0 0 0 0 0 1 0 0 0 0

Norway Europe 1 0 0 0 0 1 0 0 0 0 0 0

Slovakia European Union 1 0 0 0 0 0 0 1 0 0 0 0

Sweden European Union 1 0 0 1 0 0 0 0 0 0 0 0

Taiwan Asia 1 0 0 0 0 0 0 0 0 1 0 0

Venezuela South America 1 0 0 0 0 0 0 0 0 0 0 1

Number of Student Travel Awards by Home Country
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due date (to be announced). Proposals were solicited in 2015-16; for this period no proposal 

was selected for funding. A new call for the IHSS Grant for Young Investigators will be 

published (see below). The applications will be reviewed by a committee comprising external 

reviewers and members of the Board.   

 

Supported Meetings 

The IHSS supported the following meetings during the period 2015 and 2016: 

1. 3rd National Workshop on Green and Sustainable Chemistry, June 12, 2015, Portici 

(Napoli) Italy.  

2. XI Brazilian Meeting of the IHSS (XI EBSH), São Carlos, SP, October 19 to 23, 2015   

3. EGU 2016, Session: “Natural and pyrogenic organic C and N in soils; function, fate, 

analytical challenges and how this relates to the concept of humic substances”, 

Vienna, Austria, April 17 to 22, 2016. 

 

Abstract from the Secretary’s Report 

Members (status: September, 1st 2016; numbers listed in the online database):   

Total:      581 

Honorary members:       8 

538 members belong to National Chapters and 43 to the ROW Chapter (Rest of the World 

Chapter; countries with a low membership number). In total, the members originate from 50 

countries, of which 32 are organized in 26 National Chapters. The ROW Chapter comprises 

of members from 18 countries.  

 

USA, Canada   89 Daniel Olk     

Poland  70 Maria Jerzykiewicz 

CIS      65 Irina Perminova   

(Belorus, Kyrguz. Rep. Russia, Ukraine)  

Brazil   45 Deborah Pinheiro Dick 

Italy     37 Teodoro Miano 

Bulgaria  34 Ekaterina Filcheva-Konisheva 

China   24  Jianming Xu 

Japan   18 Seiya Nagao 

Nordic-Baltic Chapter  18 Dag Olav Andersen  
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Germany     16  Gudrun Abbt-Braun 

France      16    Stéphane Mounier  

Australia & New Zealand     14 Tony Patti 

Czech     13  Miloslav Pekar   

Spain     13  Josè A. Gonzalez-Perez  

Argentina     12 Marcelo Avena 

Egypt      12  Hamada Abdelrahman 

Slovakia     11 Gabriela Barancikova  

Israel       8 Yona Chen    

Greece       6  Yiannis Deligiannakis  

Turkey       4  Ahmet Tutar 

Portugal       3 Joaquim C. G. E. da Silva 

Hungary     1 Etelka Tombacz 

 

2016 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 the National Coordinator of  

Congratulations to:  

Slovakia: Gabriela Barancikova,   

Israel:     Yona Chen 

France:  Stéphane Mounier 

 

Financial Report 

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

income, etc. from the year 2010 to 2016 (up to now). IHSS is in good standing as far as 

membership, finances and collection activities are concerned. A detailed financial report will 

be presented in the next newsletter. 

 

Standard and Reference Collection 

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

annual sales of the reference and standard aubstances for the years 2014 and 2015. 
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Provisions for the rest of the year and a report of the last sampling trip were also given. A 

detailed report of the standard and reference collection will be presented in the next 

newsletter. 

 

The New IHSS Platform 

Dr. Claudio Zaccone provided a short description of the tools and possibilities of the new 

IHSS webpage. It will be accessible for all members in 2017. 

 

The Upcoming 19th IHSS Meeting in Bulgaria 

Ekaterina Filcheva, from N. Pouskarov Institute of Soil Science, Sophia, Bulgaria, invites all 

members to join the 19th IHSS meeting scheduled for September 16th to 21st, 2018, in the 

costal resort Albena, near Varna.  

 

In the presence of the President Gudrun 

Abbt-Braun, Seiya Nagao, Kanazawa 

University, head of the organizing and 

scientific committee of the IHSS18, 

passed the IHSS banner to the Vice-

President Yiannis Deligiannakis. He took 

it on behalf of the organizers of 19th IHSS 

meeting. 

 

 

 

Heike Knicker 

IHSS secretary 

IRNAS-CSIC, Spain 

 

 

Call for Training Awards 2018 

 

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; 
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 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 covers economy travel 

expenses, and living expenses, and is meant to cover all or part of 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.  

 

How to apply 

Proposals must be sent before deadline to Dr. Gudrun Abbt-Braun, the President of 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 above. 

The Application Form must be accompanied by: 

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),  
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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$). 

Applicant 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, 2017. The awardees will be sent a 

check or bank transfer in U.S. dollars corresponding to ¾ of the total amount awarded by 

the IHSS prior to their travel to the training site.  

The technical report should be approximately 3 to 5 pages and should describe the scientific 

achievements and significant findings of the training period (any journal manuscripts 

resulting from the training should be included as attachments).  

The financial report must include a spreadsheet that lists all of the major expenses incurred 

(travel, lodging, food, etc.), with conversion to US dollars, as well as scanned copies of the 

receipts for the major expenses. The total amount of the expenses must meet or exceed the 

total amount awarded from the IHSS, or the amount of the award will be adjusted down to 

the new total. Note that IHSS will not provide additional funds for expenses that exceed the 

initial amount of the award. The technical and financial reports are due no later than 3 

months after the end of the training period, and must be sent to the President, the Secretary 

and the Treasurer. The technical report must include an abstract suitable for publication in 

the Newsletter. Publications arising from the IHSS Training Award should acknowledge the 

support of the IHSS.   
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Application have to be sent to Dr. Gudrun Abbt-Braun   

 
gudrun.abbt-braun@kit.edu 

 
Deadline: January 31st, 2017 

http://www.humicsubstances.org/ 

 

 

Call for Young Investigator Research Grant  

 

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. 

 

mailto:gudrun.abbt-braun@kit.edu
http://www.humicsubstances.org/
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Award information 

Amount: up to $ 40,000 total over 1 to 2 years 

Estimated number of awards: up to 2 per competition  

 

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 YI 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 PI 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 PI must be employed by or under contract with a non-profit institution. 

• The terms of appointment of the PI must promise reasonable continuity of service. The 
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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 PI is not in a tenure-track faculty position, a brief statement describing the 

appointment and a Department Chair’s letter affirming that the PI 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. 

• Qualifications or potential of the PI 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. 

• 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. 
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• 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 YI 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) 

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) 
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DEADLINE: To be considered for the competition, applications must be submitted as 

a single pdf file by April 30th 2017. 

 

Applications should be sent to the President of the IHSS via email: 

 gudrun.abbt-braun@kit.edu  

Contact information 

For questions, or to submit an application, please contact the IHSS secretary.  

  

 

 

News from the Chapters 
 

New Coordinators of the Turkish and the Spanish Chapter 

At the 3rd National Humic Substance Congress in Konya, Turkey, November 3 to 5, 2016, 

Prof. Ahmet Tutar from the Sakarya University expressed his intention to resign from his 

charge of the Turkish Chapter and Prof. Hüseyin Kara from the Selçuk University, Selçuklu, 

Konya was elected as the new chapter coordinator. 

Although this year, Dr. José Antonio Gonález-Pérez of the IRNAS in Sevilla, Spain has 

transferred his responsibility for the Spanish Chapter. The new elected coordinator of this 

chapter is Dr. Roberto Baigorri from the University of Navarra, Spain.  

 

 
Past Meetings 

 

4th Conference of the Bulgarian Humic Substance Society and the Bulgarian Chapter 

of IHSS 

The 4th Conference of Bulgarian Humic Substances Society and Bulgarian chapter of the 

IHSS with international participation was held 8-10, September, 2016 in Sofia. More than 50 

participants from different countries (Bulgaria, Greece, Malta and Russia) participated at the 

Conference. The 26 papers, 30 presentations and 23 posters were presented and 

associated to the following main topics: (i) Organic carbon in soils and its contribution to 

mitigating the effects of climate change; (ii) Characteristics and functions of humus 
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substances; (iii) Methods of research, evaluation, and increase of the soil organic matter; 

(iv) Application of humic and humus-like products in agriculture and industry. 

Proceedings of the 4rd Conference (484 pages), with reviewed papers were distributed 

between participants of the conference. The scientific conference excursion addressed the 

region of Sredna Gora Mountain and was related to a detailed description and discussions 

of the three following profiles,   

 Profile 1 - is classified as brown forest soil (Bulgarian classification); Dystric Cambisol 

(Humic, Siltic) (WRB 2015) 

 Profile 2 - is classified as undeveloped leached cinnamonic forest soil (Bulgarian 

classification); Epidystric Cambisol (Siltic) (WRB 2015)  

 Profile 3 - is shallow brown forest soil, severely eroded with rock fragments; Eutric 

Skeletic Litic Leptosol (Humic) WRB (2015) 

 

In addition, sites ath copper ore mining activities of “Asarel-Medet”, which where reclaimed 

with humic substances and different tree species were visited. “Asarel Medet” JSC is the 

first and biggest Bulgarian mining company for open pit mining and processing of copper 

and other ores. 

 

Ekaterina Filcheva 

President of Bulgarian Humic Substances Society  

and National Coordinator of Bulgarian IHSS Chapter  

Sophia, Bugaria 

 

 

3rd National Humic Substance Congress in Konya, Turkey, November 3 to 5, 2016 

The 3rd National Humic Substance Congress – with international participation – was held in 

Konya, Turkey, during November 3 to 5, 2016. The congress was hosted by the Selçuk 

University, in partnership with the Turkish Coal Enterprises (TKİ). The congress was chaired 

by Prof. Dr. Hüseyin Kara, the Vice Rector of Selçuk University, with Mr. Mustafa Özdingiş, 

general manager of TKİ as a co-chair. About 130 participants were present and 13 invited 

talks, 20 oral and 25 poster contributions were presented during the congress by scientists, 

researchers, and stakeholders who work in the education, research, and industry sectors. 

During the congress, at a meeting with the leading participants of the congress, officials of 

the TKİ and the coordinator of the Turkish chapter of the IHSS, it was unanimously agreed 
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on having the biannual congress on humic substances in Konya and to have a 1-day 

workshop in Ankara for the stakeholders of the humic substances the year in between the 

congress.  

The congress was complemented with a visit of the Mevlana Museum, known as the Green 

Mausoleum or Green Dome, Sille which is an old Greek village with churches and traditional 

rocky houses, and TKİ plants located in Ilgın, Konya. The Congress participants were mainly 

Turkish scientists and specialist but also several participants from neighboring countries 

attended. Also, invited speakers from India, Pakistan joined the meeting. More than 100 

abstracts were presented at the conference in the following topics:  

 Linkage between humic acid and metals in different environment  

 Characterization of several commercial humic products 

 Effect of commercial humic products in soil and crop production  

 Humic product as component of animal feed  

 Humic and fulvic in the cosmetic industry  

  

During the Session 
Prof. Hüseyin Kara (Conference Chair) with 

Prof. Ahmet Tutar 
 
 
Invited and Keynote Speakers 
 
Speaker Title  
Jiri Kucerik, 
University of Koblenz-
Landau, Germany 

Mechanism of water binding in carbonaceous amendments 
designed for improvement of soils in arid areas 
 

Mohammad Aamir Mirza, 
New Zealand Fulvic Ltd., 
New Zealand 

Fulvic Acid: Advantages and Challenges in Pharmaceutical 
Products 
 

Shaban KOTOB, 
TKİ, Turkey 

Topsoil Amended with Organic Humic Product as A 
Suitable Rooting Medium for Tree Growth and 
Reclamation of Coal-Mined Land in Turkey 
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Syed Tufail Hussain 
Sherazi, University of 
Sindh, Pakistan  

Spectroscopic Studies of Humic Materials Isolated From 
Ilgın Lignite, Turkey 

Tajnees Pirzada, Shah 
Abdul Latif University, 
Pakistan 

The Nature and Significance of Agriculture Soil Humic 
Acid, Pakistan 
 

Sirajuddin, University of 
Sindh, Pakistan 

Role of Nanotechnology for the Determination of Humic 
Substances 

Mir Munsif Ali Talpur,  
Shah Abdul Latif 
University, Pakistan 

Fulvic Acid – Its Role for Providing The Nutrients to The 
Plants 

Hamada Abdelrahman, 
University of Cairo, 
Egypt 

Molecular-Level Insights on the Composition of Soil 
Organic Matter: The Mobile Humic Acid (MHA) Fraction 

Ekaterina Filcheva, 
N. Poushkarov Institute of 
Soil Science, Bulgaria 

Activity of Bulgarian Humic Substances Society, Reliability 
of The Method for Determination of Soil Organic Carbon 
and Humic Substances Indicator for Their Aromatization 

Margarita Ivanova 
Nankova, Sofia University, 
Bulgaria 

Effect of A Humic Preparation with Immobilized Enzyme 
Systems of Beneficial Micro Organisms on The 
Productivity of T.Aestivum L. Cultivars Under Low-Input 
Nutrition Regime 

Rossitza Ilieva, 
University of Forestry, 
Bulgaria 

Grouping of the Main Soils of Bulgaria by Organic Carbon 
Content and Composition 

Fakhar N. Memon, Selçuk 
University, Turkey 

A New Potential Humic Acid Column for Separation and 
Identification of Different Kinds of Drugs: Optimization 
Using Central Composite Design 

  
 

 
 

Group Photo 
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Mevlana Museum 

 

 

 
 
 
 
 
 
 
 
 
 
Sille Historical Place 
 

 
  

Hüseyin Kara  

Vice Rector and Chairman of the Congress  

Selçuk University, Turkey 

 
 

Upcoming Meetings 

 

19th IHSS Conference in Albena, Bulgaria, September 16 to 21, 2018 

The next international IHSS conference entitled “Humus Substances and Their 

Contribution to the Climate Change Mitigation” will take place in Albena, Bulgaria. More 

information will be provided in the upcoming newsletters. 
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Humic Substances in Ecosystems (HSE11) in Wrocław/Kudowa-Zdrój, Poland, May 29 

to June 1, 2017 

The cyclic international conference organized in 2017 by the Polish Chapter of the 

International Humic Substances Society, will take place in Wrocław/Kudowa-Zdrój, Poland, 

during May 29 to June 1, 2017. The main substantive goal of the conference is to present 

the latest results of research on humic substances. The scope is very large: form the 

structural studies through the ecological aspects of the contaminated areas to industrial 

application of humic substances. 

 Topics:  

1. Structure and properties of humic substances;  

2. Humic substances in soil genesis and soil protection;  

3. Transformation of NOM in terrestrial and water ecosystems;  

4. Industrial and agricultural applications of organic matter;  

5. Organic wastes and their utilization.  

 

The conference will be held at the time of 

flowering rhododendrons. It is planned to visit the 

arboretum in Wojsławice which is belonging to the 

Wroclaw University. The arboretum is the largest 

collection of these shrubs in Poland. 

http://arboretumwojslawice.pl/galeria/ 

 

 

Kudowa Zdrój is the health resort in Sudety 

Montains famous for its mineral waters used in 

medical therapies.  

 

 

 

 

 

Deadline for Early Bird Registration:  January 31, 2017.  

http://arboretumwojslawice.pl/galeria/
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Deadline for Submission of Abstracts:  March 1, 2017. 

 

Read more: http://www.org.up.wroc.pl/ptsh/HSE11.htm  

for any questions contact: maria.jerzykiewicz@chem.uni.wroc.pl 

  

Maria Jerzykiewicz 

Coordinator of the Polish Chapter 

Wroclaw University, Poland 

 

 

Sessions at the EGU 2017 in Vienna, Austria, April 23-28, 2017 

We wish to draw your attention to two sessions planned to take place at the General 

Assembly of the EGU 2017 in Vienna, Austria April 23-28, 2017 which will be directly 

related to Humic Substances:  

 

SSS 6.1: Humic substances - important components of organic matter in soil, sediments 

and waters or an out-of-date concept?  Convener: Heike Knicker, Teodoro Miano, Gudrun 

Abbt-Braun 

Since the first isolation of humic acids via alkaline extraction by Achard in 1786, the 

perception of humic substances as an important component of natural organic matter (NOM) 

in soils, sediments and waters has undergone considerable changes. Whereas in the early 

days of humic substance (HS) research, different fractions separated according to solubility 

in aqueous solutions and color were assigned to specific chemical compounds, modern 

views consider that such approaches are separations of organic matter fractions by 

operational terms. Indeed, humic and fulvic acids derived from different sources can 

significantly differ in their chemical composition and thus cannot be assigned to a specific 

chemical entity or described with a precis chemical structure. However, although the 

fractionation scheme is arbitrary, it has been widely accepted since the isolated fractions 

differ in their reactivity and are often more suitable for further analysis as bulk NOM. This is 

of particular interest, when interactions between pollutants, nutrients, bio-chemicals and 

NOM are studied. However, during the last years, the concept of HS has been questioned 

in particular with respect to their suitability to improve our understanding of C and N cycling. 

Therefore, we invite leading representatives in the field of NOM to discuss and debate “pros” 

and “contras” of the concept of “humic substances”. 

http://www.org.up.wroc.pl/ptsh/HSE11.htm
mailto:maria.jerzykiewicz@chem.uni.wroc.pl
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SSS 6.5: Natural and pyrogenic organic carbon and nitrogen in soils: Function, fate, 

analytical challenges and how this relates to the concept of humic substances.  

Convener: Heike Knicker, Jose Maria de la Rosa, María López-Martín, Marta Velasco-

Molina and Claudio Zaccone 

Although the role of soil organic matter (SOM) for the ecosystem services and functions of 

soils is very well accepted, the understanding of the mechanisms involved in its stabilization 

and the requirements for its sustainable maintenance is still scarce. The impact of pyrogenic 

organic matter (PyOM) on SOM formation and turnover rates has achieved increasing 

attention during the last decades; but the insufficient understanding of its long-term impact 

on size and properties of the different SOM pools does not allow a good description of its 

significance for global elemental cycles, pedogenic processes or long-term soil fertility and 

quality. Comparably, there is an increasing awareness of the close relationship between the 

N and C cycles. However, the understanding of the implication of those interactions for SOM 

dynamics is still scarce. In summary, it is evident that a better knowledge about the nature 

and function of SOM is strongly needed.  

Therefore, aside from presenting new results within the area of SOM research, the intention 

of the present session is to bring together researchers with different conceptual backgrounds 

willing to present their newest findings and debating on fundamental and applied aspects of 

Humic substances (HS) and Natural organic matter (NOM). We hope to induce a fruitful 

discussion which includes, but is not limited, to subjects such as: 

i) structural and functional aspect of NOM 

ii) myths and legends of humification processes  

iii) the role of PyOM in soils and as part of the turnover of SOM 

iv) The role of soil organic N for the stability of NOM 

v) HS as a tool to study interaction with pollutants 

 

The deadline for abstract submission (100 to 500 words) is 11 January 2017 at 13 CET. 

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

information concerning the submission process: 

http://egu2017.eu/abstract_management/how_to_submit_an_abstract.html 

 

Heike Knicker 

IRNAS-CSIC, Sevilla, Spain 

http://egu2016.eu/abstract_management/how_to_submit_an_abstract.html
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6th International Symposium on Soil Organic Matter (SOM2017), September 3 to 7, 

2017, Rothamsted Research in Harpenden 

The 6th International Symposium on Soil Organic Matter (SOM2017) is scheduled for 

September 3–7, 2017, and is organized jointly with the British Society of Soil Science. A 

highlight of the meeting is the venue: SOM2017 will take place at the Rothamsted Research 

in Harpenden, United Kingdom. Rothamsted is the oldest agricultural research station in the 

world, home to the Long-term and Classical Experiments and Archive, and with a world-

renowned legacy of excellence in soil science and SOM research.  

The title of the symposium 2017 is "Healthy soils for sustainable agriculture: the role of 

SOM" and focuses on the following topics: 

 

• SOM and Soil Security 

• Modelling SOM: from soil pore to climate change 

• Methods 1: Visualizing SOM 

• Methods 2: Quantifying pools and fluxes of SOM 

• Soil Health 1: Biological Interactions 

• Soil Health 2: The Role of Decomposition 

• SOM as Natural Capital  

 

SOM2017 presents a great opportunity for international scientists to meet and exchange 

ideas and knowledge and novel technological approaches in this globally important field of 

research. For further information, please consult the following webpage: 

 

http://www.som2017.org/general-information/organisational-remarks/www.som2017.org 

 

 

 

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://www.som2017.org/general-information/organisational-remarks/
http://www.som2017.org/general-information/organisational-remarks/
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Activities of IHSS Members 

 

Training Research Award – a Special Achievement! SomeTechnical reports  

In 2015, eleven 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 N. In the present issue, those of Wentao Li (Nanjing University, 

Xianlin Campus, Nanjing, China), Nayrê Ohana de Souza Thiago (Universidade de Sao 

Paulo, Sao Carlos, Brazil) and Lea Piscitelli (Università degli studi di Bari Aldo Moro, Bar, 

Italy) are included. Further reports will follow in the next newsletters 54/55. Thanks to all of 

the contributing young researchers for sharing their results. 

 

Application of LED UV fluorescence sensors to predict degradation of dissolved 

organic matter and trace organic contaminants during ozonation 

by Wentao Li 

School of the Environment, Nanjing University Xianlin Campus, Qixia District, Nanjing, 

China. liwentaoepa@hotmail.com 

Host: Dr. Gudrun Abbt-Braun, Chair of Water Chemistry and Water Technology, Karlsruhe 

Institute of Technology, Karlsruhe, Germany 

 

Research objectives 

Dissolved organic matter (DOM) including bulk natural organic matter (NOM) and trace 

levels of synthetic organic compounds (TOrCs) are the major concerns in water treatment 

processes. The ozonation process has been extensively applied to control NOM and TOrCs 

in water and wastewater treatment processes. Because the concentration of bulk NOM 

fluctuates from time to time, the optimal oxidant dosage has to be changed accordingly. In 

addition, the costs for frequent quantification of micro-pollutants with mass spectrometry are 

very high. Hence the objective of this study was to apply the novel LED UV/fluorescence 

sensors, that we developed, to predict the degradation of dissolved organic matter and 

oxidation of trace organic contaminants during the ozonation process. 
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Preliminary results 

Development of spectral surrogate parameters 

UV280 substitute UV254 

The reduction of UV absorbance during ozonation is shown in Figure 1. These results 

illustrate that ozonation resulted in the monotonic and prominent decreas in the UV 

absorbance spectra over 240 nm. For all water matrices, the UV differentials increased at 

wavelengths between 240 nm and 270 nm, and then reached easily decipherable plateaus. 

The UV254 absorbance has been applied to assess the degradation of PPCPs and aromatic 

DOM components during ozonation.1 However, for the deep UV LEDs, UV280 series is most 

mature and economic, because lowering down the light wavelength of LED is unavoidably 

accompanied with reducing the light power and increasing costs. The high pressure size 

exclusione chromtography (HPSEC) multi-UV absorbance spectra (not shown here) further 

indicated that both UV254 and UV280 reflected the same DOM species. These observations 

confirm that UV280 can substitute UV254 for the evaluation of treatment efficiency. 

 

Figure 1. The differential UV absorbance spectra of ozonation kinetic experiments: (a) bog 

lake (Hohlohsee), b) River Rhiner and (c) waste water treatment (WWTP) effluent. 

 

Protein-like and humic-like fluorescence 

The excitation-emission-matrix (EEM) spectra of water samples from different origin are 

shown in Figure 2. As evaluated previously, the fluorescence peaks with different excitation 

(Ex) but similar emission (Em) wavelengths represent the same DOM fluorophores. 

Generally, the fluorescence peaks with Em>380 nm are designated as humic-like 

fluorescence, and peaks with Em<380 nm are ascribed to protein-like (tyrosine or 

tryptophan-like) fluorescence. The river Rhine and wastewater treatment effluent (WWTP) 

water matrices exhibited two protein-like peaks approximately at Ex 230, 280 nm / Em 340 

nm and two humic-like peaks roughly at Ex 250, 340 nm / Em 430 nm; whereas the bog lake 
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(Hohlohsee) sample only showed humic-like fluorescence with Em wavelength around 440 

nm. In prior literature, the variation of total fluorescence (TF) spectra excited at the 

wavelength of 254 nm was applied to reflect the behavior of DOM and TOrCs during 

ozonation, in which protein-like and humic-like fluorescence was calculated as a whole.2 

However, the measurements of total fluorescence spectra increased the difficulty of online 

application, which requires complex light splitting system. To address this problem, the 

protein-like and humic-like fluorescence signals were further measured independently by 

the LED fluorescence sensor.  

 

Figure 2. EEM spectra of (a) Hohlohsee, (b) River Rhine and (c) WWTP effluent. 

 

As shown by the circle in the EEMs, the left circle (Ex 275~285 nm / Em 335~360 nm) 

represents the protein-like fluorescence and the right circle (Ex 275~285 nm / Em 410~470 

nm) represents the humic-like fluorescence. It should be noted although that the humic-like 

fluorescence signals were not measured at their peaks, the signals were strong enough to 

be proceeded by the electronic circuits.  

 

Degradation of DOM species 

 

 

Figure 3. 2D synchronous correlation analysis of LC-OCD (liquid chromatography with 

online organic carbon detection) during ozonation kinetics: (a) Hohlohsee, (b) River Rhine 

and (c) WWTP effluent. 
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Figure 3 shows the 2D synchronous correlation analysis of LC-OCD chromatograms of 

different water matrices during ozonation kinetic experiments. In the 2D synchronous 

correlation chromatographs, there are two types of correlation peaks, i.e., auto-peaks and 

cross-peaks, at diagonal and off-diagonal positions, respectively. According to Noda’s rule, 

the auto-peaks are always positive, and their intensities represent the overall variation extent 

against the external perturbation variable (i.e. the ozonation time or dosage); the cross-

peaks represent simultaneous or opposite changes of peaks at two different elution times.  

For the bog lake series (Hohlohsee), there were two obvious auto-peaks centered at 39 min 

and 48 min on the diagonal line. The auto-peak at 48 min was selected as reference, and a 

horizontal auxiliary line was added to help the analysis of cross-peaks. Inferred from the 

contour color (blue or red), the Peak a4 (52~54 min) showed the simultaneous variation 

trend with Peak a3 (45~50 min); while the Peaks a1 (28~30 min) and a2 (34~43 min) 

exhibited the opposite variation trend with Peak a3. Identified by the original chromatogrms, 

the peaks’ intensities around 48 min were significantly increasing with the increasing ozone 

contact time. That means the peaks at 28~30 min and 34~43 min were decreasing, while 

the peaks at 45~50 min and 52~54 min were increasing against ozone contact time. For the 

River Rhine series, the synchronous correlation analysis showed that the Peaks b1 (27~31 

min) and b2 (39-44 min) were decreasing while Peaks b3 (47~50 min) and b4 (53~54 min) 

were increasing along ozonation time. For the WWTP series, it indicated that only Peak c1 

decreased and the other Peaks c2, c3, c4 and c5 increased. By using size exclusion 

chromatography larger molecular weight (MW) show shorter elution times. These LC-OCD 

2D synchronous correlation spectra clearly demonstrated that the large MW DOM 

components transferring into small MW species during ozonation. 

 

Figure 4 illustrates the relationship between variation of humic-like fluorescence and 

different MW species. For Hohlohsee and Rhine water matrices, it can be observed that the 

large MW DOM species were linearly decreasing with removal of humic-like fluorescence 

while the small MW species were increasing in good correlation with reduction of humic-like 

fluorescence. With reduction of humic-like fluorescence, there were apparent devoicing 

variation trends between large and small DOM species. For WWTP matrix, only two mediate 

MW species were observed linearly increasing. This can be attributed to the relatively high 
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DOC concentration of WWTP effluent. Inferred from literature, the ozonation of wastewater 

effluents generally has two stages during the initial ozonation phase. 

 

 

Figure 4. Relationships between DOM variation and humic-like fluorescence during 

ozonation kinetics: (a) Hohlohsee, (b) River Rhine and (c) WWTP effluent. 

 

 

Degradation of TOrCs 

 

Figure 5. Degradation of representative TOrCs in relation with removal of humic-like 

fluorescence: (a) Group 1 Carbamazepine, (b) Group 2 Gemfibrozil, (c) Group 3 DEE, (d) 

Group 4 Atrazine and (e) Group 5 TCPP. 

 

Figure 5 shows the degradation of representative TOrCs in relation with removal of humic-

like fluorescence. The TOrCs were classified into 5 groups with different reaction rates with 
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O3 and •OH according to previous literature data.3 For Group 1 and Group 2, the TOrCs 

degradation curves were very steep, and most of them reached up to ~100% elimination 

when the removal rate of DOM went to 50%. For Group 3 and Group 4, the TOrCs were 

degraded consistently with slopes around 1, which means the reduction of TOrCs and 

humic-like fluorescence were at similar rates. For the reduction of flame retardant TCPP 

(Group 5), it seems that there was a plateau before the DOM researched up to 75% removal 

rate and then it goes up slowly. The lag phase can be explained by that the ozone was 

initially consumed by DOM and produced little •OH radicals. There was no significant 

difference between the various water matrices on a compound-specific basis; while there 

were dramatic differences between TOrCs in different groups.  

In sum, these results showed that this LED sensor especially the humic-like fluorescence 

signal can be applied to estimate degradation of dissolved organic matter and trace organic 

contaminants during ozonation process. 

 

Benefits from the training 

I learned a lot about the analysis of TOrCs with LC-MS. The 2D analysis of LC-OCD 

chromatography also brought us a novel insight into the DOM variation during ozonation 

process. These results may provide support to the online application of LED sensors for 

intelligent water treatment in the future. 

 

Projected publication 

Li, W.-T., Majewsky, M., Abbt-Braun, G., Horn, H., Jin, J., Li, Q., Zhou, Q. and Li, A.-M., 

2016. Application of portable online LED UV fluorescence sensor to predict the degradation 

of dissolved organic matter and trace organic contaminants during ozonation. Water 

Research 101, 262-271. 
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Evaluation of humic substances from productive pasture systems of soils 
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Embrapa Instrumentacao Agropecuaria, Sao Carlos, Brazil 

 

Host: Dr. Stéphane Mounier, Laboratorie PROTEE, Universite Du Sud Toulon et du Var, 

Toulon, France 

 

Aim and objectives of the IHSS Grant 

The different forms of management on production systems of pastures can cause some 

changes in soil characteristics. One way to assess such impacts is analyzing soil organic 

matter (SOM). It's possible measure the changes suffered by the SOM using their 

fluorescence properties (Kalbitz et al., 1999). Among the studies of the fluorescence 

properties the fluorescence quenching method has been used to verify the complexing 

properties of dissolved organic matter in the presence of metal ions (Mounier et al., 2011). 

This technique can be defined as the decrease or change in fluorescence intensity in the 

presence of cations or anions. The fluorescence excitation emission matrix (EEM) combined 

with parallel factors analysis (PARAFAC) can characterize the binding properties of metal 

ions with MOS (Stedmon and Bro, 2008). Therefore, the overall aim of this grant was to 

evaluate the changes suffered by the humic acids (HA) extracted from the soil when in 

contact with copper ions II. The specific objectives were as follows: 

a) Determining through PARAFAC analysis the fluorescence components present in the 

soil HA.  

b) Determining the concentration of binding sites (L) and the conditional stability constant 

(K) of Cu II with fluorescent components of HA, using the EEM-PARAFAC combined 

with the model proposed by Ryan and Weber, 1982.  
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c) Through these results, understanding the SOM behavior in the presence of Cu in 

different forms of management in production systems of pastures.  

 

Overview of activities 

 Study area and sampling. 

To ottain the proposed objectives, humic acids of five areas of different pastures were 

extracted. Table 1 details the characteristics of the five areas evaluated. The experimental 

area is located in the city of São Carlos, SP, Brazil.  

The sampling was conducted in 8 depths (0-5, 5-10, 10-20, 20-30, 30-40, 40-60, 60-80 and 

80-100 cm) for each area, totaling 40 samples soil. The extraction and purification of humic 

acids of soil followed the recommendations described by Swift (1996) and the International 

Humic Substances Society (IHSS). 

 

Table 1. Description of the samples about of kind management, texture and stocking. 

Experimental area management texture stocking rate 

Area 1 irrigated medium sandy high 

Area 2 unirrigated loamy high 

Area 3 in recovery loamy medium 

Area 4 degraded medium sandy short 

Area 5 native forest medium without animals 

 

 

Figure 1: Extraction and purification of HA. 

 

Dilution test 

Dilution tests were conducted with different concentrations of HA, in order to find the best 

working concentration and thus to avoid inner filter effects. Methods used in the tests were 

emission mode and synchronized (Milori et al., 2002 and Kalbitz et al., 1999), respectively. 

From a stock solution of 100 mg L-1 HA all the diluted solutions were prepared at the 
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following concentrations: 50 mg L-1; 25 mg L-1; 12,5 mg L-1; 6,25 mg L-1 and 3,13 mg L-1. 

The solutions were forwarded to the fluorescence measurements in an Hitachi F4500 

flurometer. 

 

Fluorescence quenching experiment 

From the previously selected concentration, the HA samples were forwarded for analysis of 

quenching. The methods used were the same which were applied for the dilution test, adding 

just a three-dimensional method proposed by Mounier et al. (2011). Two copper nitrate 

standard solutions with concentrations in the order of 10-5 mol L and 10-3 mol L-1, were 

applied, respectively. From these standard solutions, the samples to be analyzed were 

prepared. Analyses were also conducted in an Hitachi F4500 fluorimeter. 

 

 

Figure 2: Quenching experiment. 

 

Treatment of results with PARAFAC 

After analyzing the fluorescence quenching, the treatment with assistance of PARAFAC was 

applied. Here, all EEM measurements of the experiment were processed to identify the 

fluorescence components which are present in the solution, and to determine their relative 

fluorescence contribution. Analyses were performed by Matlab 7.0. 

 

Complexation modeling 

The complexation modeling was based on the model proposed by Ryan and Weber (1982). 

From the results obtained by analysis with PARAFAC, graphs were plotted with the intensity 

of relative fluorescence versus the concentration of added metal. The authors suggested to 

fit the graph with the equation shown in Figure 3 in terms of the conditional stability constant 

(K) and the concentration of ligand ([L]). 



INTERNATIONAL HUMIC SUBSTANCES SOCIETY  46 
 

 

Figure 3. Equation Ryan and Weber (1982). 

 

Preliminary results 

Result of the dilution test  

The results of the dilution test are shown in Figure 4. It is noted that the linearity remains 

only to the concentration of 12, 5 mg L-1, so the concentration of 10 mg L-1 was chosen to 

avoid possible inner filter effects. 

 

Figure 4. The maximum peak fluorescence intensity versus concentration of humic acid. 

(A) Method suggested by Kalbitz et al. (1999), and (B) by Milori et al. (2002). 

 

Fluorescence components of soil humic acids 

From the decomposition of EEM using PARAFAC, two fluorescence components were 

identified for HA samples. The components are shown in Figure 5. The component 1 has 

two excitation wavelength of 300 and 460 nm and and only one emission wavelength of 520 

nm. Component 2 shows a single peak with emission wavelength of 460 nm and 310 nm 

excitation. Longer wavelengths are associated with humic substances, containing in its 

structure, condensed aromatic compounds and high molecular mass, (Senesi et al., 2003). 

 

 

 

  

 

 

 

Figure 5: Components 1 and 2 obtained by the analysis of PARAFAC 
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Biding parameters 

Figure 6 shows the graphs obtained by the numerical contribution of fluorescence intensities 

in each component (1, 2) versus the concentration of added copper metal. For components 

1 and 2 an expressive decay of the fluorescence intensity, which stabilized around 5% was 

observed. The suppression of the fluorescence appears already with the first low copper ion 

concentrations, showing that HA samples have enough affinity tocopper ions. Figure 6 only 

shows the graph for the HA samples referring to area 1, but the behavior is similar for all 

other areas. Table 2 shows the values of conditional stability constant (K) and the values of 

the concentration of binding sites (L) in μmol mg-1 C, which is the calculation of the value of 

[L] given by relation from graph with the model complexation, divided by the percentage total 

of carbon present in the HA. Is worth noting that the carbon results were obtained in Brazil 

before traveling. 

 

 

Figure 6. Contribution of fluorescence relative intensity to component 1 and 2 of HA 

samples referring to area 1, with depths from 0 to 5 and 80 to 100 cm. 

 

The K values remained in the range 4.7 to 5.5, similar values were obtained by Guo et al., 

2012. Overall, there was little change of the K values of component 1. Therefore, these 

fluorophores were less affected BY management changes: However, the K values related 

to component 2 were different, mainly for the irrigated and degraded area, where lower K 

values were obtained. Fluorophores derived from the component 2 are more sensitive to 

different types of management. The fact that the results are similar may be caused by the 

extraction procedure, which selects molecules of the same type. The concentration of 

binding sites (L) were slightly higher for component 2, which confirms the fact that the 
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fluorophores of component 2 are more sensitive and possess more reactive groups in the 

presence of Cu. 

 

Table 2. Conditional stability constant (K) and L values in μmol mg-1 C for component 1 and 

2 of humic acid extracts with the addition of Cu metal for all evaluated areas.  

Component 1 
 Area 1 Area 2 Area 3 Area 4 Area 5 

 Log K  Log K  Log K  Log K  Log K  

Depth           

0-5 5.5  5.5  5.5  5.5  5.5  

5-10 5.4  5.5  5.5  5.4  5.5  

10-20 5.5  5.5  5.5  5.2  5.5  

20-30 5.5  5.3  5.5  5.5  5.5  

30-40 5.5  5.5  5.5  5.3  5.5  

40-60 5.2  5.3  5.5  5.4  5.5  

60-80 5.4  5.3  5.2  5.1  5.2  

80-100 5.3  5  5.4  5.2  5.5  

Component 2 
 Area 1 Area 2 Area 3 Area 4 Area 5 
 Log K  Log K  Log K  Log K  Log K  

Depth           

0-5 5.1  5.5  5.5  4.8  5.4  

5-10 4.9  5.5  5.5  4.8  5.5  

10-20 4.9  5.1  5.1  4.7  5.2  

20-30 4.9  5.2  5.1  4.9  5.2  

30-40 4.9  5.5  5.3  5.5  5.2  

40-60 5.2  5.1  5.5  5  5.5  

60-80 5  5.4  5.4  4.7  5.4  

80-100 5  5.1  5.5  5.4  5.5  

 

Acknowledgements 

Thanks to the IHSS program by financing the visit to the University of Toulon. the Protée 

laboratory that supplied facilities, equipment, and the researchers Mounier S. and D. Milori 

for guidance during the development of this project.  

 

References  

Guo. X., Jiang. J., Xi. B., He X., Zang. H., Deng. Y., 2002. Study on the spectral and Cu (II) binding 
characteristics of DOM leached from soils and lake sediments in the Hetao region. Envirom. Sci. Pollut. 
Res.. 19. 2079-2087. 



 

INTERNATIONAL HUMIC SUBSTANCES SOCIETY  49 
 

 

Kalbitz. K.; Geyer. W.; Geyer. S.; 1999. Spectroscopic properties of dissolved humic substances – a reflection 
of land use history in a fen area. Biogeochemistry.  47. 219-238.  

Milori. D.; Martin-Neto. L.; Bayer. C.; Mielniczuk. J.; Bagnato. V. S.. 2002. Humification degree of soil humic 
acids determined by fluorescence spectroscopy. Soil Science. 167. 739-749. 

Mounier. S., Zhao. H., Garnier. C., Redon. R., 2011. Copper complexing properties dissolved organic matter: 
PARAFAC treatment of fluorescence quenching. Biogeochemistry. 106. 107-116. 

Plaza. C., Brunetti. G., Senesi. N., Polo. A., 2006. Molecular and quantitative analysis of metal ion binding to 
humic acids from sewage sludge and slugde-amended soils by fluorescence spectroscopy. Environ. Sci. 
Technol. 40. 917-923.  

Ryan. D. K., Weber. J. H., 1982. Fluorescence quenching titration for determination of complexing capacities 
and stability constants of fulvic acid. Anal. Chem. 5. 986-990. 

Senesi. N., D’Orazio. V., Ricca. G., 2003. Humic acids in the first generation of eurosoils. Geoderma. 116. 
325-344.  

Swift. R. S., 1996. Organic matter characterization. In D.L. Sparks et al. (eds) Methods of soil analysis. 35. 
1018-1020. 

 

 

Assessment of biochar-mixtures potential water pollutants removal 
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Norway 
 
Background 

Considerably elevated levels of inorganic and organic pollutants exist in the atmosphere as 

a result of anthropogenic activities. The water-soluble fraction of these pollutants is the most 

ecologically relevant because of the favored mobility between the spheres that can lead to 

damage to human health (Mench et al.. 2009). The most common technique for water 

pollutant removal consists of filtration but, often, it does not address the wide range of 

contaminants that can be simultaneously present in polluted water. Moreover, in most of the 

cases, filters are nonrenewable and expensive for extended areas.  

Nowadays, green filtering surface are considered innovative, efficient and economically and 

environmentally sustainable technology for in situ remediation. The most common materials 

used as growing media with a concurrent function of filtering substrate are peat and volcanic 

rock. Although peat shows multiple benefits and functions, it is an expensive and 

unsustainable material; but now the use of a low cost and more sustainable filtering material 

is attracting the interest of scientific community.  

Biochar is a carbon rich solid material produced by pyrolytic transformation of biomasses. 

By selecting a precise combination of feedstock and pyrolysis conditions it is possible to 

enhance specific physical and chemical properties of biochar (Verheijen et al.. 2009). It is 

https://www.researchgate.net/institution/Norwegian_Institute_of_Bioeconomy_Research
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typically characterized by a high carbon content which is refractory to degradation, a large 

porosity and a high surface area, offering many active sites potentially able to interact 

positively with the soil-plant systems and to retain nutrients and pollutants (Ennis et al.. 

2012). Biochar is considered as a good soil improver, but its high sorbent capacity makes it 

a promising tool in soil remediation and water filtration. In order to better evaluate the partial 

or total substitution of peat, two different biochars were used. An Olive Mill Pomace biochar 

(OMP) produced at the Mediterranean Agronomic Institute of Bari by a slow pyrolysis 

process at 450°C and a commercial mixed forest waste biochar - Pyreg (Py), provided by 

the hosting institution. 

 

Main objectives of the study 

- Compare the adsorptive capacities of biochars with those of the most common filter 

materials 

- Verify the potential pollutant removal efficiency of these materials and mixtures in column 

systems  

 

Synopsis of the activities  

During a 3 months visit in Norway, it was possible to carry out a complete evaluation of 

filtering performances at lab scale. The experiment was divided in three main phases, as 

show in Fig.1. 

 

 

Fig.1 Main stages of the experiment. 
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Physical and chemical characterization of the materials and mixture containing biochars 

This study considers the filtering properties of these materials and mixtures. and evaluates 

some key properties of good growing media. pH. density and water holding capacity (WHC) 

was measured (Tab.2). 

 

Tab.2 Chemical and physical characterization of materials and mixtures. 

 

Moreover, Scanning Electron Microscopy (SEM) (Fig.2) analysis was carried out in order to 

better investigate the different structure of biochars and later understand their diverse 

interaction with pollutants or predict their role in nutrient retention/release mechanisms. SEM 

analysis was performed by a Zeiss EVO 50 EP, without coating procedure, on samples of 

Py and OMP. 

 

 

 

 

 

 

 

 

 

 

Fig.2 SEM pictures of the structure of Py and OMP. 

 

Evaluation of the individual materials adsorption performances.  

Individual materials adsorption capacity was examined in a batch experiment with polluted 

water solutions at different concentrations. Highest concentration solution ([H]) was 

prepared adding 1.6 mg of phenanthrene (PHE) and 5 mg of zinc, nickel, cadmium, cupper, 

Pyreg biochar OMP biochar 
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chromium and lead for 1 liter of water. Other two solutions were obtained as dilution 1:1 

(medium concentration [M]) and 1:10 (low concentration [L]) of the most concentrated one.  

Three grams of each material was weighted into 100 ml Erlenmeyer flask. Then, 60 ml of 

each solutions were added in order to obtain a 1:20 ratio (w:v). Each treatment was done in 

triplicate and kept under agitation at 23°C overnight before analysis of the unadsorbed 

pollutants. Twenty ml of water were charged on Bond Elut Plexa cartridges and the 

unadsorbed PHE was recovered by Dichloromethane-Ethyl acetate (6:4), then measured by 

Gas Chromatography Mass Spectroscopy (GC-MS). Residual HMs in water was stored in 

vials with 1 ml of concentrated HCl and analyzed using Inducively Coupled Plasma – Optical 

Emission Spectroscopy (ICP-OES). 

 

Assessment of the substrates (materials and mixture) pollutant removal capacity 

In order to evaluate the retention efficiency of Volcanic rock and peat and mixtures 

containing additional  30 % of biochars, a simulation of real condition was done in a column 

experiment.  Fig. 3 shows the schematic column setup used in this study. It consists in a 

metal column with inner diameter of 10 cm and length of 50 cm. Each column contained 20 

cm height of materials or mixtures. corresponding to 1570 cm2, topped by 2 cm of PHE-

spiked sand. The spiked sand layer had two different functions:  

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Schematic representation and photo of the column filtering system. 
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It led to uniform flow concentration and allowed a “natural” elution of the PHE by water. A 

control containing only PHE-spiked sand was also established with the purpose of 

estimating the elution of PHE by water for each percolation event without adsorption by the 

underlying materials. Each treatment was done in triplicate and with the intention to better 

understand the change of the retention capacity over time, three “rain events” were imposed 

during a period of three weeks. Retention efficiency, recovery and analysis of leached 

pollutants were done as previously described. 

 

Results 

Adsorption capacity evaluation 

Phenanthrene adsorption 

 

 

Fig.4 PHE removal efficiency of single materials. 

 

 

As illustrateed in Fig.4, volcanic rock has the poorest performances with respect to PHE 

adsorption. In  contrary biochars adsorption capacity indicate good affinity for PHE, probably 

due to their aromatic structure. Both, OMP and Py, showed an adsorption capacity with 

competitive performances compared to peat. 

 

Heavy metal adsorption  

Reduced adsorption capacity, due to increasing HM concentrations, resulted in saturation 

which was most clearly visible in the case of Zn (Fig.5). This phenomenon is valid for most 

of the HMs and materials but it is important to highlight some different behaviors; for 
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instance, Py Cd-adsorption is as good as P performance. on the other hand, OMP shows 

by far the best Cu adsorption capacity. Relating to Cr, both biochars had excellent adsorption 

properties and concerning Pb and Ni, all the materials rapidly reach saturation level. 

 

Fig.5 HMs adsorption capacity of individual metals: blue ([L]; red [M]; green [H]). 
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Fig.6 Phenanthrene retention capacity trends of materials and mixtures. 
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Although all materials had excellent retention of phenanthrene (Fig.6), only Vr+OMP showed 

lasting retention efficiency. The adsorption provided by Vr+OMP can be due to its particle 

size and the limited interference of organic matter with biochar functional groups. 

Concerning the different adsorption behavior between P / P+Py and Vr / Vr+Py, after the 

third rain event, a fast reduction of the Py adsorption capacity is clearly discernable.  

 

 

 

Fig.7 HMs removal efficiency of materials and mixtures. 

 

 

Except for Cd retention, the retention performances strictly depend on the presence of P, 

but not of Vr (Fig.7). Concerning Pb and Zn, the presence of Vr increases the retention 

capacity compared to P-containing treatments. In the cases of Cr, Cu and Ni treatments 

containing P show best retention efficiency. These behaviors can be mainly explained by 

the organic matter content, the particle size and the pH. Vr-treatments show a reduction of 

their retention capacity over time only in the case of Cr. 
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 Main outcomes 

Biochars show excellent properties for pollutant removal and their use in substrate mixtures 

since in most of the cases they improve filtering performances of both Vr and P. Using 

biochars as a component or substitute for peat in filtering green surfaces can improve the 

environmental sustainability of this technology. The two biochars used in this study show 

different affinity for pollutants and, consequently, different adsorption/retention behavior. 

These results suggest that it is possible to manage the mixture composition in accordance 

with the composition of specific pollution scenarios. 
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