Abstract

In cadrul tezei doctorale au fost dezvoltate, optimizate si validate patru metode
analitice inovative care permit determinarea din diferite matrici de mediu (apa uzata, apa de
suprafata, namol) a patru clase distincte de contaminanti emergenti: (a) insecticide
neonicotinoide prezente in ape uzate, (b) farmaceutice din clasa beta-blocantelor si
metaboliti, (c) agenti hipoglicemici prezenti in influenti si efluenti de epurare precum si (d) o
serie de parabeni prezenti in namolurile statiilor de epurare. Procedeele analitice complexe
sunt alcatuite din metode de extractie, purificare si concentrare si metode instrumentale de
analiza dedicate detectiei unor clase reprezentative de contaminanti emergenti si metaboliti ai
acestora dintr-o serie de matrici complexe relevante pentru compusii tinta.
Metodele cromatografice de lichide cuplate cu spectrometria de masa (LC-MS/MS) au fost
capabile saidentifice si sa cuantifice produsii de degradare biotica (metaboliti) ai
contaminantilor emergenti tinta.

Tn cadrul studiilor efectuate au fost stabilite conditii specifice de extractie, purificare si
concentrare a analitilor tintd din probele de mediu, pentru eliminarea compusilor interferenti
care alcatuiesc matricea complexa; acestea au fost necesare pentru determinarea compusilor
tinta la niveluri de concentratii impuse (ng/L, ng/g). Concomitent cu aceste studii de
dezvoltare de noi metode, a fost propusa pentru prima data la nivel national, posibilitatea
determinarii randamentului de eliminare al contaminantilor selectati din cadrul mai multor
statii de epurare municipale din Romania. Asftel, s-a reusit evaluarea impactului pe care
efluentii epurati il au asupra apelor de suprafata receptoare, utilizate ca surse de apa potabila
pentru populatie. De asemnea, S-a realizat evidentierea pattern-ului distributiei spatio-
temporale al claselor de contaminanti alesi, atat n apele uzate descarcate continuu, cat si in
mediul acvatic receptor, in care traiesc microorganimsele cele mai susceptibile la actiunea
acestor substante.



Abstract

Within the doctoral thesis, four innovative analytical methods have been developed,
optimized and validated, which allow the determination of four distinct classes of emerging
contaminants from different environmental matrices (wastewater, surface water, sludge): (a)
neonicotinoid insecticides present in wastewater, (b) pharmaceuticals such as the beta-
blockers and metabolites, (c) hypoglycemic agents (antidiabetics) present in wastewater
treatment plants (WWTP, influents and effluents) as well as (d) a series of parabens present
in the sludge of the treatment plants. Complex analytical procedures consist of extraction,
purification and concentration methods and instrumental analysis methods dedicated to the
detection of representative classes of emerging and metabolite contaminants from a series of
complex matrices relevant to the target compounds. Liquid chromatographic methods
coupled with mass spectrometry (LC-MS/MS) were able to identify and quantify biotic
degradation products (metabolites) of the target emerging contaminants.

Specific parameters of the extraction, purification and concentration of the target analytes
from the environmental samples were established, in order to eliminate the interfering
compounds that make up the complex matrix; these were necessary to determine the target
compounds at the required concentration levels (ng/L, ng/g). At the same time with these
studies of development of new methods, it was proposed for the first time at national level,
the possibility of determining the efficiency of elimination of the selected contaminants from
several municipal wastewater treatment plants in Romania. Thus, we have succeeded in
evaluating the impact that the effluent has on the receiving surface water used as sources of
drinking water for the population. Also, it was realized the pattern of the spatial-temporal
distribution of the selected contaminant classes, both in the continuously discharged
wastewater and in the receiving aquatic environment, in which the microorganisms most
susceptible to the action of these substances live.



