
   

   

2025  

Grant No. IHSS-YIG-5-2025 

 

Dr. Amy D. Holt, Florida State University, Department of Earth, Ocean & Atmospheric Science, Tallahassee, USA 

“The universal signature of Organic Matter persistence across the land-ocean continuum” 

 

Abstract: Dissolved organic matter (DOM) is a key modulator of the global carbon cycle, and stable forms 

are a means of carbon sequestration for millennia. Yet, despite its importance, our understanding of 

molecular mechanisms underlying DOM stability is incomplete. The proposed research aims to identify the 

universal molecular signature of DOM persistence across the land-ocean continuum using cutting-edge 21 

T ultrahigh resolution mass spectrometry. By exposing a suite of standard reference materials across 

terrestrial and aquatic environments to bio- and photodegradation, we will directly test whether a core set of 

molecular formulae are ubiquitous from land to ocean and consistently resist degradation, accumulating in 

the environment over time. Molecular-level analyses will be used to trace compositional changes and link 

degradation processes to the emergence of persistent organic formulae. The resulting dataset will provide 

the highest resolution view to-date of DOM compositional stability, offering a transformative tool for 

tracking carbon persistence in inland waters and marine ecosystems. Ultimately, this will provide the 

community with much needed data to support studies and predictions of carbon sequestration and DOM 

fate under changing environmental conditions. 

 

2025 

Grant No. IHSS-YIG-4-2025 

 

Dr. Beatrice Giannetta, University of Foggia, Department of Agriculture, Food, Natural Resources & Engineering, Italy 

“Linking the Molecular Diversity and Environmental Stability of Humin to Climate Sensitivity in Upland and   

  Redox-Dynamic Soils” 

 

Abstract: Humin represents the most chemically recalcitrant and poorly characterized fraction of natural 

organic matter (NOM), yet it is hypothesized to play a central role in long-term soil organic carbon (SOC) 

stabilization. This project seeks to unravel the molecular structure, mineral interactions, and microbial 

associations of humin under contrasting environmental conditions, specifically, upland and redox-dynamic 

soils, to determine its vulnerability or resistance to climate-related stressors such as warming, hydrological 

shifts, and redox oscillations. This research is fundamentally original, launching a new direction beyond the 

applicant graduate and postdoctoral work. It will explore unanswered questions in the NOM field using 

non-destructive fractionation (SOF method), advanced molecular characterization (FTICR-MS, NMR), and 

simulated climate experiments, thereby establishing proof-of-concept for new methodologies and 

mechanistic insights into humin persistence. As an independent investigator, the PI will lead this project 

while providing undergraduate and graduate trainees with hands-on experience in state-of-the-art soil and 

environmental chemistry. The project aligns fully with the IHSS mission to advance HS/NOM science and 

Recipients of Young Investigator research Grants 



to cultivate the next generation of scientists through fundamental research and advanced education. The 

project will disseminate its findings through peer-reviewed publications, conference presentations, and 

stakeholder-targeted briefings, while supporting the PI transition to scientific independence and leadership 

in NOM– climate interaction research. 

 

2023 

Grant No. IHSS-YIG-3-2023 

 

Dr. Aleksandar I. Goranov, Old Dominion University, Department of Chemistry & Biochemistry, Norfolk, USA 

“Better late than never: Developing accurate calibration factors for black carbon quantification methods” 

 

Abstract: Black carbon (BC) quantities in environmental matrices are largely uncertain due to the 

questionable calibration factors used in the benzenepolycarboxylic acid (BPCA) and the chemothermal 

oxidation (CTO) methods. The proposed work will develop accurate calibration factors for these two 

methods using a standard addition approach. Different amounts of BC standards (coronene, C60 fullerene, 

single-walled carbon nanotubes) will be added to 45 diverse samples allowing to quantify their BCBPCA 

and BCCTO contents. These “true” BC quantities will be used for developing novel calibration factors for 

converting BPCA marker and CTO residue quantities to BCBPCA and BCCTO concentrations. These 

results will also allow for an accurate comparison among the BPCA and CTO methods. Collectively, this 

research will address overdue analytical limitations preventing us from accurately researching BC 

biogeochemistry. 

 

2018 

Grant No. IHSS-YIG-2-2018 

 

Dr. Jiri Smilek, Brno University of Technology, Faculty of Chemistry, Materials Research Centre, Czech Republic 

“Interaction of different (methylated) humic acids with organic ionic compounds” 

 

Abstract: Project proposal is aimed on complex in-depth research on the interaction between humic acids 

and ionic compounds (e.g. organic dyes, surfactants or heavy metal ions). To fulfil this complex task and to 

be able to describe the way of formation of these interactions, the reactivity of native HA will be compared 

with their selectively modified equivalents (selectively blocked carboxylic functional groups by 

methylation). The formation of the interactions between different (original and modified) humic acids and 

ionic compounds will be studied either by transport experiments (diffusion, dialysis) as well as by advanced 

instrumental methods such as Fluorescence Correlation Spectroscopy, light scattering techniques and 

differential UV-VIS spectroscopy. The most important output from the project can be found in complex 

description of mutual interconnection of transport phenomena and formation of interactions between HA 

and ionic species in respect to basic humic acids structural parameters (e.g. content of free carboxylic 

functional groups, molecular weight, particle size, acidity). 

 

 



2018 

Grant No. IHSS-YIG-1-2018 

 

Dr. Evgeny Shirshin, Moscow State University, Faculty of Physics, Russia  

“Development of the theory of humic substances optical properties formation” 

 

Abstract: Optical methods are routinely used to characterize structural changes in HS in a wide range of 

applications including marine geochemistry, hydrology, soil science etc. The main advantage of this 

technique is its simplicity, cost, time of analysis and relative sensitivity. Based on the results of 

phenomenological studies, the so-called optical descriptors, which are parameters extracted from HS 

absorption and fluorescence spectra (e.g. SUVA and E4/E6), have been introduced to assess the origin of 

HS and its composition (e.g. the humification degree). However, there is no theoretical model, which 

describes the mechanism of HS optical properties formation and the reasons, which underlay similarity in 

the behavior of HS absorption and emission spectra regardless of their dramatic structural diversity. In this 

project, we propose the development of such model based on the results of investigation of heterogeneous 

set of HS, characterized by different origin, by the advanced laser spectroscopy techniques. This will help 

in developing new optical descriptors of the HS structure and to reach a new level of understanding of 

molecular organization of HS, including the interaction of between molecular components in the ensemble 

 


