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Bismuth ferrite (BiFeOs) and bismuth titanate ferrite (BisTi;FeOs) are studied a
lot in recent years because of their specific structure and potential to act as single phase
multiferrioics. Thanks to the optical band gap energy of 2.3-2.8 eV for BiFeO;and 1.8-
2.3 eV for BisTi;FeO,s, these materials are also interesting for photocatalytic and solar
energy applications, and studies of using BisTi;FeO,s for this purpose are very rare. Sol-
gel methods were used to produce BiFeO; and BiFeOs-modified diatomaceous earth,
while BisTi;FeO,s was obtained sol-gel and solid-state methods. These powders were
characterized, and their visible light photocatalytic activity for decomposition of
methylene blue was tested in acidic, close-to-neutral and alkaline conditions. Fenton-like
catalysis was also tested. Influence of synthesis method, microstructure, and catalyst
composition on dye degradation will help in proposing the mechanism of adsorption and
photocatalytic processes.
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The increasing importance of nuclear energy in the World’s energy supply makes
docive wase conditoning a constantly emerging issue. The current matrices

(ordinary portland cement, bitumen) used for radioactive waste (excluding spent nucleas
fuel) immobilization are far from being ideal (e.g. they have poor fire resistance anq acd
corrosion resistance, and have high leachability). In ordinary portland cement, rad'lo;._\:x;
hydrogen production is a serious problem because the hydrogeq bubbles inducs
mechanical stress in the matrix which may ultimately lead to the cracking of the maters
thus exposing more leachable surface to the environment.
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The solution to these issues can be the utilization of alkali activated cements
(AAC) which have superior chemical and thermal stability compared to ordinary
portland cement and also have lower leachability by several orders of magnitude. These
materials have the advantage of not containing water as a structural element and the
adsorbed water content can be removed by heat treatment thus the radiolytic hydrogen
yield becomes negligible in AAC radioactive waste forms.

The goal of my research is to maximize the immobilization of the matrix by
optimizing its composition and to perform control experiments with ordinary portland
cement. The experiments include leach tests with AAC matrices with small amounts of
CsCl and SrCl embedded in them in order to simulate the most common fission products
of U-235: Cs-137 and Sr-90 respectively.

Keywords: radioactive waste, geopolymer, alkali activated cement, immobilization,
nuclear technology ties
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Billions of dollars are investigated into information industry. Its less known, that
similar budget is used for planning catalysis and industrial catalytic processes. The
increasing demand for high activity and selectivity products needs new technologies and
understanding of heterogeneous catalysis. The former trial-and-error method can be
exchange with new techniques using in-situ methods for molecular level understanding
under reaction conditions as well as controlled nanotechnology. These techniques may
be exploited in CO, activation as well as other green methods.

In our research, mono and bimetallic nanoparticles with controlled average sizes
were synthesized and anchored them on different 3D mesoporous oxide materials (SiO,
— MCF-17, SBA-15, Co3;04, MnO,, Fe,03, NiO, CeO,) prepared by the soft and hard
template (replica) method. HRTEM-ED-EDX, SEM-EDX, DRIFTS, XRD, BET, H,-
TPR, NH;-TPD etc. was used for characterizations. Catalytic tests were performed in a
flow reactor in the gas phase connected to a HP GC-FID-TCD.

Tuning the size of the particles as well as the oxide/metal interfaces high activity
and selectivity processes are favorable. NAP-XPS as well as DRIFTS techniques helped
for molecular level understanding of the processes for future catalysts design. I will show
plenty of results on the field of nanocatalysis and CO, activation reactions towards a new
sight into green catalysis.
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A nuklearis energianak a vilag energiaellatasaban valé egyre nagyobb térnyerése avoid this meat
miatt folyton felmeril a radioaktiv hulladékok kezelésének kérdése. A jelenlegi, ; The purpose of
radioaktiv hulladékok (a Kimeriilt fiitéelemek kivételével) bedgyazasara hasznalt . M S
anyagok (cement, bitumen) kioldédasi tulajdonsagai, tiizallosaga, savakkal | .

szembeni ellendllo képessége, stb. korantsem idedlis. Tovabbi probléma a h' Zzlizgzds;z:z
radiolitikus hidrogéntermelé')dés, ami hosszatavon jelentOs karokat okozhat a | man;/ Species::
beagyazoanyag szerkezetében, igy megkonnyitve a radioaktiv izotépok kijutasat a information on
kornyezetbe. Ezekre a problémakra megoldast jelenthet alkali aktivalt kotdanyagok analyses, organ
hasznalata, melyek kémiai és termikus stabilitdsa feliilmalja a kozonséges portland purchase of 1;01(

cementét, valamint immobilizacios képességiik is tobb nagysagrenddel jobb. Ezen
anyagrendszerek nagy elénye, hogy a portland cementtel ellentétben nem
tartalmaznak ~ szerkezeti vizet, és az egyeb moédon  megkotott viztartalom
hokezeléssel eltavolithato, igy a viz radiolizise miatt felmeriil6 nehézségek nem
jelentkeznek a radioaktiv hulladékformaban. A kutatasom célja az alkali aktivalt
cementek Osszetételének optimalizalasa az immobilizaci6 szempontjabol, valamint
az alkali aktivalt rendszerek ©Osszehasonlitasa a portland cementtel. E cél
teljesitéséhez kioldodaskisérletek elvégzésére van szilkség, melyek soran cézium-
Kloridot és stroncium-kloridot 4gyazok be a valtozatos ssszetételii matrixokba. A
valasztott anyagokkal a két leggyakoribb U-235 hasadvanyterméket, a Cs-137 és a

Sr-90 izotopokat kivanom szimulalni.
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The increasing importance of nuclear energy in the World's energy supply makes
radioactive waste conditioning a constantly emerging issue. The current matrices
(ordinary portland cement, bitumen) used for radioactive waste (excluding spent
nuclear fuel) immobilization are far from being ideal (e.g. they have poor fire
resistance and acid corrosion resistance, and have high leachability). In ordinary
portland cement, radiolytic hydrogen production is a serious problem because the
hydrogen bubbles induce mechanical stress in the matrix which may ultimately lead
to the cracking of the material thus exposing more leachable surface to the
environment. The solution to these issues can be the utilization of alkali activated
cements (AAC) which have superior chemical and thermal stability compared to
ordinary portland cement and also have lower leachability by several orders of
magnitude. These materials have the advantage of not containing water as a
structural element and the adsorbed water content can be removed by heat treatment
thus the radiolytic hydrogen yield becomes negligible in AAC radioactive waste
forms. The goal of my research is to maximize the immobilization of the matrix by
optimizing its composition and to perform control experiments with ordinary
portland cement. The experiments include leach tests with AAC matrices with small
amounts of CsCl and SrCl embedded in them in order to simulate the most common
fission products of U-235: Cs-137 and Sr-90 respectively.




