Evaluation report for the PhD Thesis of Jifi Jan “Determination of eutrophication potential of particles
in rivers and waterbody sediments”

The cumulative PhD thesis summarizes interesting methodological research on particulate phosphorus
(P) forms and their behavior in aquatic systems by means of extraction procedures. It is well known that
commonly used sequential P extraction schemes cannot exactly determine the chemical species and
their reactivity under given environmental conditions. The P forms are operationally defined by the
sequence of extraction and the interpretation of results is limited by the low selectivity, by efficiency
and by method-immanent artefacts. Therefore a lot of attempts were undertaken to increase the
significance of extraction procedure by combination with processes studies, by modification of
procedure and sequence, by simultaneous determination of other substances and by combination with
direct methods for structure determination (e.g. **P NMR, XRD). The main motivation for the study was
to find an optimal method to determine P forms in particles and their behavior during the path from the
catchment to the water and finally to aquatic sediments. An improved understanding of eutrophication
and the development of optimal management strategies to fulfil water frame work directive need a
better link between eroded particles from soils and their behavior in aquatic systems. The methods for P
speciation in aquatic sediments are originated from the soil science and have separately developed
during last decades. From my point of view the PhD thesis make a notable attempt to overcome the
traditional scientific border between soil and freshwater water research by consideration the methods
in both disciplines. Additionally, the refinement and adaptation of methods could be important for
modelling of P dynamic in continuous flow systems as shown in the draft of the third manuscript.

The scientific work of the PhD thesis is documented in two published papers in highly ranked journals (as
main author) and a third unpublished paper (as co-author). The informative summary of the articles is
embedded in a precise introduction with a clear deduction of aims and a conclusion chapter. In the
analytical part (p. 9) only spare information are available why the usage of oxalate extraction, ascorbate
extraction and Mehlich 3 extraction are appropriate to overcome the mentioned problems and which
alternatives (if available) were rejected. In my opinion the opportunity to give an inspiring and specific
outlook based on the interesting results of the thesis was not sufficiently used. Both paragraphs
describe well known approaches and are relatively general.

The first paper is a profound study to assess extractions of P-enriched iron and aluminum minerals and
of natural sediments taken from a reservoir. The study was conducted at the highest scientific standard.
The data are well presented and interpreted. Therefore, only some remarks. The original method of
Psenner and Pucsko (1984) based on the PhD thesis of Renate Pucsko (both unfortunately in German)
focused on a definition of ecologically relevant phosphorus fractions (solubility under special
environmental conditions as low redox conditions and pH changes) and was not primarily used for
speciation/differentiation of iron and aluminum. It is right, that the Psenner-Schema cannot provide the
necessary information to evaluate the sorption ability on the basis Fe/P and Al/P as indicators. This
approach is also bit questionable because e.g. P from Al can be partly mobilized by ligand exchange
without dissolution of Al. | would not say that the fractionation ‘provides inaccurate results’ because




only the interpretation could be inadequate. Another minor point is that | am not sure if freshly sorbed P
to minerals has the same behavior as P sorbed to surfaces of aged sediments under natural conditions.
Additionally it would be interesting to see a comparison of the three extraction procedures for P
containing minerals (e.g. vivianite). | am completely agree with the general conclusion of the authors
that the usage of the Fe/P and Al/P ratios in the extracts can lead to misleading interpretation with
respect to exchange capacities in sediments with high portion of crystalline minerals.

Consequently, the different behavior of phosphorus and metal dissolution in BD and NaOH extracts is in
the focus of the second paper. The authors have used kinetic dissolution experiments to bring the P
dissolution in a better accordance with extracted amorphous Fe and Al mainly responsible for P binding.
They have introduced a simple extension of the widely used Psenner-scheme by addition of short
extraction steps with BD and NaOH (2 x 5 min) before the respective main extraction. It would be
interesting to see if a lower NaOH concentration (0.1 N and 0.2 N) could have the same effects like the
shortening of extraction time. The proposed extension seems to be helpful in cases where the Fe/P and
Al/P ratio will be crucial for more detailed interpretation of the Fe and Al binding. | think that the
extraction procedures will always keep a compromise between different requirements (cost/benefit
ratio, selectivity and efficiency for different elements) and it is legitimate to refine it to special questions
in an innovative way. Therefore | think that the paper 2 valuable contribution to this research field.

The third paper uses the evaluated methods for 56 soil samples from different monitoring areas of
Czech Republic. This important data set about the P binding forms/P sorption characteristics of these
soils were used to develop a simple model for predicting the P exchange between particles and water.
This approach serves to quantify the impact of soil erosion to P concentration in streams.

The thesis has been well considered the state of the art by comprehensive literature review. The text is
well written and demonstrates the very good knowledge of the candidate and his ability to connect the
information from different disciplines. The publication of thesis in a university series with a nice layout
helps to distribute the work within the interested community. | have noticed that the PhD study was
started already in 2008, which is a relative long time related to the documented output. The PhD thesis
of Jifi Jan fulfills the common standards in every aspects and | recommend their acceptances without
any restrictions.
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Doktorska diserta¢ni prace mgr. Jifiho Jana je zaloZena na dlouhodobé systematické praci na poli
vlastnosti a chovéani sedimentii, sedimentujicich partikuli, erozniho materialu a pud, kde je tento
materidl generovéan. Jifi Jan tak prezentuje vyzralou a tématicky kompaktni studii, ktera je navic
vénovana vypliiovani mezer v aktudlnich znalostech novymi poznatky. Tento rys hodnocené
diserta¢ni prace povazuji za velmi cenny a dilezity.

Hodnocena diserta¢ni prace sestava z ucelené souhrnné ¢asti a t¥i samostatnych odbornych publikaci
(z toho jeden rukopis). Autor uvadi jesté dalsich 8 ¢lanku tykajicich se feSené problematiky, kde je
hlavnim autorem ¢i spoluautorem.

Souhrnna ¢ast disertacni prace je pfehledna, logicky uspofadana, bez formalnich chyb a nedostatka.
Po vécné strance obsahuje v kondenzované podobé dobie vybrané, dostate¢né Siroké a srozumitelné
prezentované pensum poznatkl tykajicich se feSené problematiky poéinaje otazkami eutrofizace,
pfes zdroje fosforu a jeho geochemii az k analytickym postupim pouzZivanym v souvislosti se
zkoumanim usazenin a pid. Citované zdroje jsou relevantni a byly vybrany adekvatné tématu.
Metodicky ptistup byl podle mého ndzoru volen spravné a byl tak dobrym zékladem pro ziskavané
vysledky. Diskusi povazuji za adekvatni feSenym otazkam, pfiCemz jeji vedeni prokazuje vybornou
orientaci v feSené problematice. Zavéry zcela odpovidaji vysledkim.

Clanky publikované v cizojazyéném tisku, véetné rukopisu, se, podle mého nazoru, vyznacuji velmi
dobrou trovni, pfi¢emz vzdy pfindseji i nové a dale vyuZitelné poznatky.

Osobn¢ velmi ocefluji, ze nové zjisténé poznatky jsou dileZité pro prakticka feSeni otazek
eutrofizace. Zejména se jedna o vliv plo$nych zdroji fosforu a jeho proporci viéi zdrojim
bodovym, coZz je otdzka dlouhodobych spori sektoru <¢isténi odpadnich vod se sektorem
zemédélstvi. Dopad feSené problematiky sahd samoziejmé i do oblasti projektd cilenych na
zlepSovani jakosti vody stojatych vod, tedy do otdzky u nés stale jesté velmi nové. K uvedené
vyuzitelnosti novych poznatkii velmi pfispél i pfistup autora vénovat se zejména oblasti v méfitku
relevantnim pro aktudlni poméry v krajiné€ a vodnim prostiedi.

K praci nemam vyznamnéjsich pfipominek, snad jen jsem postradal objasnéni, jak autor zpracoval
otazku tzv. nabohaceni eroznich partikuli, protoZe praxe ukazuje, Ze Castice odnaSené realné
eroznimi procesy obsahuji zfetelné vice fosforu, neZ standardni vzorek pidniho profilu.

Na autora bych rad uplatnil dopliujici otazku:

Nezkousel jste provést pro n&jaké dil¢i povodi kalkulaci vnosu P Zplo§nych zdroju a porovnat je
s emisemi P ze zdroji bodovych? Pokud ano, pak s jakym vysledkem?




Celkové hodnotim disertadni praci mgr. Jiftfho Jana velmi pozitivné. Jsem pfesvédCen, Ze autor
prokazal schopnost samostatné védecké prace a publikace vysledkid. Proto jeho praci doporucuji

k obhajobé.
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