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The increasing level of atmospheric greenhouse gases and the effect of this trend, the
climate change, is one of the greatest environmental issues of the modern era. The
rapid, increasing trend of greenhouse gas levels after industrialization is related to
urban environments, where industrial and traffic, transportation-related activity and
emissions are concentrated. In response to this, the European system, the ICOS
(Integrated Carbon Observation System) was established and started the ICOS cities
program, where coordinated greenhouse gas observations are carried out besides the
regional background measurements and samplings. Similarly to this program,
atmospheric air samples were collected at the Institute for Nuclear Research,
Debrecen. During the sampling campaigns in three different seasons (winter, spring
and summer), a minimum of 23 samples were collected in the morning and afternoon
during weekdays and at the weekend as well. The samples are processed within a
collaboration between Utrecht University, where the stable isotope composition of
CO2 and CHs were measured, and the Institute for Nuclear Research, Hungary, where
the mole fraction of CO2 and CHa and radiocarbon ratio of CO2 were measured. Based
on the isotope composition results and stable isotope fingerprint of carbon dioxide
and methane sources, the differentiation of the possible emission sources of these
gases can be made. Using the radiocarbon, we can estimate the fossil CO2 contribution
in urban areas. The preliminary results show that there is a great fossil contribution to
the CO2 fraction, on the other hand, a great local biological contribution was observed
in the CH4 fraction in every season.

Uveghazgaz-megfigyelések Debrecenben: CO2, CHa koncentracio és izotéparany
mérések harom kiilonb6z6 id6szakban

Az (veghazhatasu gdzok szintjének emelkedése és ennek kovetkezménye, a
klimavaltozas, a jelenkori koérnyezeti problémdk egyik legnagyobbika. Az ipari
forradalmat kovetd ugrdsszerli emelkedés jelentés hanyadaért a varosi teriiletek
felel6sek, ahol az ipar és kozlekedés Gsszpontosul. Erre reagalva az ICOS eurdpai
haldozata (Integrated Carbon Observation System) is elinditotta az ICOS Cities
projektet, ahol kifejezetten a varosi terlletekre koncentralva végzi majd az
liveghazhatasu gazok megfigyelését a korabbi hattérteriletek megfigyelése mellett.
Ehhez a kezdeményezéshez hasonldan gylijtottiink légkori mintakat Debrecenben egy
varosi hattérteriileten, az Atommagkutatd Intézet terlletén. A mintakat harom
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kiilonb6z6 id6szakban (tél-tavasz-nyar) gy(jtottik, a 2 hetet lefed6 id6szakonként
minimum 23 db mintat, délel6tti és délutani id6pontokban, hétkdznap és hétvégén
egyarant. A gy(jtott mintakat egyuttmikddésben az Utrechti Egyetemmel dolgozzuk
fel, ahol a gdazkoncentrdcié és radiokarbon-mérések (*C) az Atommagkutatd
Intézetben, az liveghazhatdsu gazok (CO2, CHa) stabilizotép-ardnymérései pedig az
Utrechti Egyetemben lesznek végrehajtva. Az el6adasban bemutatasra keriilnek a
nemzetkdzi egylttmikodésben sziiletett eredmények. Az izotoparany-mérésekbdl
kovetkeztetni lehet a gazok forrasaira, mivel egyes kibocsatd forrasok sajatos
izotdpardnnyal rendelkeznek, mintegy ujjlenyomat, informaciét hordoznak
keletkezésukrél. A radiokarbon-mérések segitségével kovetkeztethetiink a fosszilis
kibocsatasok mértékére a kiilénb6z6 id6szakokban.
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Wastewater treatment plants are constructed from concrete because of its low cost
and high strength. However, due to aggressive conditions in sewage, concrete
materials in wastewater treatment plants are affected by deterioration leading to high
cost of rehabilitation. Concrete deterioration is mainly caused by chemical and
microbiological attacks. The study focuses on investigating the deterioration of
cement materials in sewage pumps and sand traps to understand the possible
degradation mechanisms.

An in-situ experiment was conducted for exposing 12 cement specimens to the sewage
pump and sand trap location of a Hungarian wastewater treatment plant. Four cement
samples were removed from the locations each month for physical observation and
geochemical analysis. The deteriorated samples were observed by visual, optical, and
microscopy, whereas SEM and XRD were used to obtain morphological images and
composition of degradation mineral, respectively.

The preliminary results of the study: (A) Changes of surface color for samples exposed
in sewage pump from light gray to brown color, whereas the samples in sand trap
maintained their original gray color. (B) After 2 months of exposure, samples in sewage
pump developed a white, soft and mushy assemblage on its surface unlike in sand trap.
This was confirmed by SEM and XRD analysis to be gypsum (CaS04.2H:0), ettringite
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