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Budovanie a vyznam vodarenskych nadrzi na Slovensku
z pohl’adu sucasnych a budicich poZiadaviek na vodu a jej dostupnosti

Ing. AlenaBujnova

Slovensky vodohospodarsky podnik, $. p., Radni¢né namestie 8, 969 55 Banska Stiavnica,
alena.bujnova@svp.sk

Abstrakt: Vyznam budovania a vyuzivania vodnych nadrzi vratane vodarenskych nadrzi
na Slovensku. Prehl'ad vyuzivanych vodarenskych nadrzi, ich celkovych a zasobnych objemoyv,
ako aj odoberanych mnozstiev s sicasnosti. Priestorové a ¢asové rozlozenie podzemnych vod
aich vyuZitelné mnoZstva. Stratégia adapticie na zmenu klimy — prognézy rastu teplot
ovzdusia a dopadov na vodné zdroje — na vyvoj povodni a sucha na naSom tizemi. Opatrenia
na zmiernenie negativnych dopadov zmeny klimy — zelené, resp. prirode blizke opatrenia
a opatrenia technického charakteru realizované najmé na vodnych tokoch. Zabezpecovanie
technicko-bezpeénostného dohl'adu na vodnych stavbach a moznosti budovania novych
vodnych stavieb a realizovania novych trvalo udrzate'nych vodohospodarskych ¢innosti
v sulade s ramcovou smernicou 0 vode a podl’a novely vodného zakona ¢. 51/2018 Z. z.

KTlacové slova: vodna nadrz, vodéarenskd nadrz, akumulacia vody, vyuzivanie vody, regulacia
prietokov, zadrziavanie odtoku, opatrenia na zadrziavanie vody v krajine, zasobovanie
obyvatel'ov pitnou vodou, Stratégia adaptacie na klimatick zmenu, Akény plan boja proti
suchu, opatrenia na ochranu pred povodnami a suchom, technicko-bezpec¢nostny dohlad
vodnych stavieb, postdenie novych trvalo udrzatelnych ¢innosti, ramcova smernica o vode.
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Monitoring pesticidii a 1é¢iv v povrchovych vodach

RNDr. Marek L i § k a¥), JakubD o b i 4 Y, Antonin Z ajice k?, Petr Fu & ik?

DPovodi Vltavy, statni podnik, Holeckova 3178/8, 15000, Praha 5 — Smichov, 251050708,
marek.liska@pvl.czv
2Vyzkumny ustav melioraci a ochrany pudy, v.v.i., Zabovieska 250, 15627, Praha 5

Abstrakt: Povodi naSich toki jsou v sou¢asné dobé vyrazné antropogenné ovlivnéna, a to jak
pfimym pisobenim ¢lovéka, tak i nepfimo plosnou intenzivni zeméd€lskou Cinnosti. Jakost
povrchové vody je ohroZovéana ptitomnosti pesticidnich latek, farmak a dalSich mikropolutanta.
Pesticidni latky pochazejici zejména ze zeméd¢€lské produkce. Jsou nachdzeny ve zvySenych
koncentracich v drendZnich i povrchovych vodéach, véetné povodi vodarenskych zdrojh.
S odpadnimi vodami se do tokd dostavaji i dalsi cizorodé latky, jako jsou napi. 1éCiva,
hormonalni ptfipravky, kosmetické ptipravky, antikoroziva, bisfenol A a dalsi. Pesticidni latky
i 1é¢iva se mohou ménit na jednotlivé metabolické produkty, které ve vodé v riznych formach
pretrvavaji.

Abstract: The catchment areas of Czech rivers are anthropogenically affected by both, directly
by humans and also by the intensive agriculture. The quality of the surface water is endangered
in long-term period mainly by pesticides pollution, pharmaceuthical and other modern
compounds. Increased concentrations of pesticides compounds coming mainly from
agricultural production are found in drainage and surface water including water reservoir
catchment area. Also other specific pollution (compounds) from wastewater are found in the
rivers eg. drugs, hormonal substances, personal care products, anticorrosive substances, BPA
and others. Pesticides and drugs often turn in their individual metabolic products, which persist
in various forms in the water.

Klic¢ova slova: pesticidy, farmaka, bodové a plosné zdroje znecisténi, srazko-odtokova udalost

Key words: pesticides, pharmaceuticals, point and nonpoint source of pollution, hydrological event



Pesticidy a lé¢iva ve zdrojich pitné vody a moZnosti jejich eliminace

Ing. TatdnaHaleSova

ALS Czech Republic, s.r.o., tatana.halesova@alsglobal.com; +420 734 186 545

Abstrakt: V zivotnim prostfedi se hromadi rozmanité chemické latky, které mohou mit pfi
dlouhodobé¢ expozici negativni dopady na Zivotni prostfedi, zdravi Clovéka ¢i jiné necilové
organismy. Mezi takové latky patii pesticidy a 1éCiva. Rezidua téchto latek a i jejich rozkladné
produkty se postupné dostavaji do riiznych slozek Zivotniho prostiedi (ZP). DuleZité je
prabézné tyto latky sledovat a vzhledem k jejich CastéjSimu vyskytu jiz hledat moznosti jejich
eliminace z ZP napf. regulaci spotieby piipravki, upravou ochrannych pasem, pouzitim
modernich technologii na upravu vod (na upravnach pitnych vod, ¢istirnach odpadnich vod
nebo tieba 1 v samotnych domécnostech) ale také naptiklad hledanim zpiisobu urychleni jejich

degradace v jiz zatizenych oblastech.

Sledovanim pesticidd a 1éciv v komunalnich odpadnich vodéach jsme se zabyvali v ramci
projektu LIFE2Water, jenz reaguje na potieby zlepSovani kvality vypousSténych komunélnich
odpadnich vod. V prispévku jsou také uvedeny vysledky monitoringti pesticidnich latek a 1é¢iv
Vv riznych matricich, které dokazuji pomérné snadny prestup téchto latek mezi jednotlivymi
slozkami Zivotniho prostiedi.

Klicova slova: pesticidy, 1é¢iva, monitoring, Zivotni prostiedi, voda, odstranéni
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Sucasnost’ a budicnost’ upravy vody na Slovensku

doc. Ing. DankaBarlokova, PhD.Y, prof. Ing. JanIlav sk y, PhD.%,
Ing. Ondrej Kapusta?

D Katedra zdravotného a environmentalneho inZinierstva, Stavebna fakulta STU,
Radlinského 11, 813 68 Bratislava, e-mail danka.barlokova@stuba.sk, jan.ilavsky@stuba.sk
2) Stredoslovenska vodarenska spoloc¢nost, a. s., Partizanska cesta 5, 974 01 Banska Bystrica,

kapusta.ondrej@stvs.sk

Abstrakt: Clanok sa zaobera su¢asnou situaciou ipravy vody na Slovensku, problémami, ktoré
Vv niektorych tpravniach vod je potrebné riesit’, ale su tu spomenuté i tie Gpravne, v ktorych
pred par rokmi boli uskutocnené modernizacie. DetailnejSie je pozornost’ venovand Upravni
vody Rozgrund, v ktorej sa pripravujii poloprevadzkové skisky za Gcelom znovunavratenia
tejto tpravne do prevadzky. A v zavere tohto prispevku st uvedené problémy, ktorym by mala
byt venovana pozornost’ v Uiprave vody v budicnosti.

Abstract: The article deals with the present situation of water treatment in Slovakia, with the
problems in some water treatment plants, but there are also mentioned the ones where
modernization took place a few years ago. More attention is paid to water treatment Rozgrund,
where pilot plant tests are being prepared to be this plant in operation again. And at the end of
this paper, there are mentioned problems that should be addressed in the future in water
treatment.

KT'ucové slova: pitnd voda, Gprava vody, Gpravne povrchovych vod, upravne podzemnych vod,
Key words: drinking water, water treatment, surface water treatment plant, ground water
treatment plant
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Technologicky a hydrobiologicky audit jako nastroj pro zpracovani planu
pro zajisténi bezpecného zasobovani pitnou vodou

Mgr. Toma§ Brabenec?, Ing. Toma§ Munzar?, Ing. PetraHru§k o v ab,

doc. RNDr. JanaRihova AmbroZova Ph.D?

DENVI-PUR, s.r.0., Na VI¢ovce 13/4, Praha 6, 160 00, e-mail: brabenec@envi-pur.cz,
hruskova@envi-pur.cz, munzar@envi-pur.cz
2Vysoka $kola chemicko-technologicka v Praze, Ustav technologie vody a prostiedsi,
Technicka 3, Praha 6, 166 28, e-mail: munzart@vscht.cz

Abstrakt: Pfanim kazdého spotiebitele pitné vody je, aby dodavana voda byla opravdu pitna a
pouze se tak netvafila. Pro provozovatele tipraven vod to tedy znamena splnéni pozadavkl vody
odchazejici z Gpravny dle Vyhlasky MZ 252/2004 Sb. Mezi faktory, které ovliviuji tuto
bezpe¢nou dodavku pitné vody, fadime kvalitu surové vody a jeji ochrannd pésma,
technologickou linku tpravny vody, cely distribuc¢ni systém a také domovni rozvody. Sledovani
vSech téchto celki je zakladem rizikové analyzy, ktera v sobé mimo jiné zahrnuje i
technologicky a hydrobiologicky audit. Prispévek je zaméfen na podstatu téchto auditii a na
nékteré priklady konkrétnich auditi provedené firmou ENVI-PUR s.r.o.

Abstract: The desire of every consumer of drinking water is that the supplied water is really
drinking. For water treatment operators this means meeting the requirements of water leaving
the plant according to Decree 252/2004 Coll. Factors influencing this safe drinking water supply
include the quality of raw water and its protection zones, the water treatment, distribution
system and also home distribution. Monitoring of all these units is the basis for water safety
plans, which includes, among other things, a technological and hydrobiological audit. The paper
focuses on the essence of these audits and on some examples of specific audits by ENVI-PUR
S.r.0.

KTacové slova: Rizikova analyza, technologicky audit, hydrobiologicky audit, uprava vody,
Upravna vody

Keywords: Water safety plans, technological audit, hydrobiological audit, water treatment,
water treatment plants



Znizenie korozivnych vlastnosti upravenej vody

Ing. Marian Studenié, AnnaKomackova

Bratislavska vodarenska spolocnost’, a. s., PreSovska 48, 826 46 Bratislava 29
Marian.Studenic@bvsas.sk, Anna.Komackova@bvsas.sk

Abstrakt: Prispevok sa zaobera znizenim korozivnych vlastnosti pitnej vody, ktora sposobuje
druhotné zvySovanie obsahu Zeleza v distribucne;j sieti.

Abstract: The paper deals with the reduction of the corrosive properties of drinking water,
which causes secondary increase of iron content in the distribution network.

KIacové slova: kvalita vody, obsah zeleza, korozia
9 9

Key words: water quality, iron content, corrosion
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Doplnéni technologie na upravné vody Karolinka

Ing. Michal Korab ik, MBA

Vodovody a kanalizace Vsetin, a.s., Jasenicka 1106, 755 01 Vsetin,
e-mail: vakvs@vakvs.cz, tel.: + 420 571 484 011

Abstrakt: Upravna vody Karolinka byla vybudovana pouze s jednostupiiovou technologii
upravy pitné vody, pravé vzhledem k oligotrofnimu charakteru vodarenské nadrze a Cistoty
vody v ni. NaSe spole¢nost musela proto jiz v roce 2003 a v soucasné dobé musi znovu, kviili
zhorSovani kvality vody v nadrzi, pristoupit k dopliiovani technologie upravy vody na upravné,
coz ptedstavuje investice v desitkdch milioni korun. V piipadé dal§iho zhorSovani to znamena
dalsi naklady na upravu vody, které se nutn€ odrazi na cené vodného v celém regionu.

Abstract: The Karolinka water treatment plant was built only with one-stage drinking water
treatment technology, the oligotrophic character of the water tank and the water purity in it. Our
company was already in 2003 and now, the deterioration of the quality of the water in the
reservoir, it has to re-enter the water treatment technology of the treatment plant, which
represents investments more than tens of millions of crowns. In case of further deterioration,
this means additional costs for water treatment, which will necessarily be reflected in the water
price in the whole region.

Kli¢ové slova: Upravna vody, Vodarenska technologie, Flotace, Kvalita vody

Key word: Water treatment plant, Water treatment technology, Flotation, Water quality
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Ekonomicka a ekologicka vyroba pitnej vody z vod Baltiku

Ing. Mikulas Krescanko

ProMinent Slovensko, s. r. 0., Rolnicka 21, 831 07 Bratislava; www.prominent.sk

Abstrakt: V prvej Casti venovanej novym trendom Upravy vody sme sa venovali hlavne
membranovym technologidam pri vyrobe pitnej vody zpovrchovych zdrojov arozne
zatazenych podzemnych vod. Zamerom prednasok o novych trendoch v uprave je poukazanie
na vyhody progresivnych technologii, ich prinosov pri rekonstrukcidch a vystavbe tpravni vod.
Za ciel si kladieme rozptylenie obav u projektantov, prevadzkovatel'ov a investorov z novych
pristupov, po stranke kvalitativnej, technologickej a taktiez finan¢nej. V tomto pokracovani
témy chceme predstavit’ progresivne technologie pri rieSeni bezpecnosti a dostupnosti pitnej
vody pre obyvatel'stvo. Predlozenym prikladom je novovybudovany zavod pre vyrobu pitnej
vody z Baltického mora pre ostrov Oland (Svédsko). Na jeho vystavbe sa podielala nasa
spolo¢nost’ technologickym navrhom, projekciou a komplexnou technologickou dodavkou.

Abstract: The first part has been devoted of membrane technology, mainly of Ultrafiltration
waterworks application for surface water sources. The presentation focus of progress water
treatment technologies is popularizing of membrane technology for drinking water production.
As example was selected project of Desalination plant for Drinking water supply of Swedish
island, Oland. Our company was involved in design and comprehensive technology delivery.

Klacové slova: Ultrafiltracia, Reverzna osmoza, Remineralizacia, Morska voda, Brakicka
voda, Odsol'ovacia stanica

Key words: Ultrafiltration, Reverse osmosis, Remineralisation, Sea water, Brackish water,
Desalination Plant
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Vystavba novej upravne vody Perlova dolina s membranovou technologiou
— skusSobna prevadzka

Ing. JanaSedlakova

Podtatranska vodarenska prevadzkova spoloc¢nost’, a. s. Poprad, Hrani¢na 662/17,
058 89 Poprad, jana.sedlakova@pvpsas.sk

Abstrakt: Pre skupinovy vodovod Gelnica, Margecany a Jaklovce bola v marci 2017 uvedena
do prevadzky nova upravia vody s membranovou technoldgiou ultrafiltracie. Tento prispevok
popisuje priebeh realizacie a hodnoti skiiSobnt prevadzku.

ZKkusenosti s pouzivanim drenaznich systémii

Ing. JosefDrbohlavY, Ing. LadislavB arto §?

D Sweco Hydroprojekt, a.s., Taborska 31, Praha 4, josef.drbohlav@sweco.cz
2 VEOLIA CESKA REPUBLIKA, a.s., Na Florenci 15, Praha 1, ladislav.bartos@veolia.com

Abstrakt: rekapitulace informaci o jednotlivych typech drenaznich systémii a zkuSenosti s jejich
pouzitim

Klicova slova: Upravna vody, filtry, drendZzni systém
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Kalové hospodarstvi
Pro¢ a kdy recirkulovat odpadni vody

Ing. Josef Drbohlav, Ing. Pavel Stieda, Ing. Jindfich Sestak,
Ing. Lukas Pisek, Ing. Jifi Krat¢én a, Ph.D.

Sweco Hydroprojekt, a.s., Taborska 31, 140 16 Praha 4, Ceska republika,
josef.drbohlav@sweco.cz, pavel.streda@sweco.cz, jindrich.sestak@sweco.cz,
lukas.pisek@sweco.cz, jiri.kratena@sweco.cz

Abstrakt: Piispévek shrnuje zkusSenosti s navrhovanim rekonstrukci a modernizaci kalového
hospodaistvi na ipravnach pitné vody véetné feseni recirkulace odpadnich vod.

Kli¢ova slova: upravna vody, technologie upravy vody, kalové hospodaistvi
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Vady a poruchy betonovych konstrukei na vodohospodarskych stavbach

Ing. Richard Schejbal

SWECO Hydroprojekt, a.s., Taborska 31, Praha, Ceska republika
richard.schejbal@hydroprojekt.cz
+420 261102458, +420 606485800

Abstrakt: Prispévek popisuje zkuSenosti ze staveb ve vodnim hospodarstvi a uvadi systemizaci
realnych vad a poruch, které byly na betonovych konstrukcich téchto objektl zjistény. V fadé
piipadu se jedna o vady nebo poruchy typické pouze pro vodarenské stavby, nékteré z nich se
projevily na zcela novych konstrukcich. Kazda z nich je divodem bud’ ohroZeni spolehlivosti
a/nebo zivotnosti dila, nebo zhorSeni provoznich vlastnosti a tedy vyuzitelnosti objektu. A
prakticky vzdy je jejich odstranéni ¢asové i ekonomicky narocné, nékdy bohuzel i nemozné.
Text uvadi v nékterych zakladnich ptipadech zasady a postupy, jak takovym vadam piedejit
nebo je minimalizovat, a mize tedy pfispét i k lepSimu pochopeni vSech souvislosti pfi
navrhovani novych nebo rekonstrukei existujicich staveb.

Abstract: This paper describes some experiences of the water management buildings and
present the systemization of the real defects and corruptions, which have been find on concrete
structures of watersupply objects. In many cases these are defects or failures typical for
buildings in watersupply only, some of which have been expressed on quite new structures.
Each of them menaces structures reliability and/or lifetime, or makes worse working properties
and therefore the usability of the object. Their renovation is very dificult and expensive allways,
sometimes unfortunately impossible. The text shows some principles and methods to prevent
or minimize these defects and may therefore contribute to a better understanding of all the
contexts in designing new or reconstructing existing buildings.

Kli¢ova slova: vada, porucha, spolehlivost, zivotnost, stavebné technicky prizkum, oprava,
rekonstrukce, sanace betonovych konstrukei

Keywords: defect, corruption, reliability, life time (service life), diagnostic of building
structures, renovation, reconstruction, rehabilitation fo concrete structures
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Ekonomika upravy pitnej vody

Ing. Peter Duroika

Podtatranska vodarenska spolo¢nost, a. S., Hrani¢na 662/17, 058 01 Poprad,
duroska@pvsas.sk

Abstrakt: Vodarenské spoloc¢nosti na Slovensku ¢aka v blizkej budicnosti nel’ahka tuloha.
Z dovodu technického stavu a zvySujicim sa narokom na kvalitu dodéavanej vody, bude nutné
vykonat’ modernizdciu vacSiny Upravni pitnej vody, alebo vybudovat’ nové podzemné zdroje
vody s vyhovujicou kvalitou vody. Pre uvedené investicie nie je mozné zatial Zziadat
0 poskytnutie nenavratného finanéného prispevku zo §tatneho rozpoétu a fondov EU a tak
budu celé naklady na pripravu a realizaciu investicii znasat’ vlastnici vodovodov.

Abstract: Water companies in Slovakia are expecting a difficult task in the near future. Due to
the technical condition and increasing demands on the quality of the water supplied, it will be
necessary to modernize most of the water treatment plants or to build new underground water
sources with satisfactory water quality. It is not yet possible to apply for a non-repayable
financial contribution for these investments from the state budget and EU funds, so the entire
costs of preparation and implementation of investments will be borne by the owners of the
water mains.

KTacové slova: Ekonomika Gpravy pitnej vody a priprava investicného zameru

Key words: Economy of drinking water treatment and preparation of investment plan



16

Kompaktni sttechy FOAMGLAS®
- spolehlivé FeSeni pro vodarenské provozy s dlouhou Zivotnosti

Ing.JanVychytil

Pittsburgh Corning CR, s. r. 0., Primyslova 3, CZ 431 51 Klasterec nad Ohii,
GSM +420 731 138 978 konzultace@foamglas.cz

Abstrakt: Velmi specifické (vlhké a chladné) vnitini prostiedi vodarenskych objektli zptisobuje
velmi zvlastni jev — tzv. obousmérnou diftizi vodni pary — a to predevsim pres stfechy. Vodni
para obsaZzena ve vzduchu je proto v zimnim obdobi ,,pumpovana‘ pies stfechu z interiéru do
exteriéru a v letnim obdobi naopak. Proto nelze nad vodarenskymi objekty bezpecné navrhnout
stteSni plasté¢ se standardni membranovou parozabranou, nebot’ by tato vrstva byla vzdy
podstatnou ¢ast roku na piesné opacné strané tepelné izolace, nez ji je zapotiebi.

Pro tento typ stfech je proto idedlnim feSenim pouziti dokonale parotésné tepelné izolace
FOAMGLAS®, ktera se aplikuje v takzvané kompaktni skladbé& a dokonale zabrafiuje vnikani
vodni pary. a to ve viech smérech. Kompaktni skladba z p&nového skla FOAMGLAS® je navic
velmi bezpecna a ma dlouhou zivotnost a trvale konstantni izola¢ni vlastnosti. Tepelna izolace
FOAMGLAS® jiz chrani fadu stfech nad upravnami vody, vodojemy a COV v Ceské republice
i celé Evropé.

Abstract: Water treatment and storage buildings have very specific (cold & humid) indoor
climate. This causes change of direction of water vapour diffusion depending on exterior
temperature, particularly through roof build-ups. The water vapour (permanently present in the
air) is ,,pumped” through the roof from inside-out in winter period and in the opposite direction
in summer. Due to this physical effect it is not possible to construct safely ,,normal roof with
membrane water vapour barrier®, as the water vapour barrier is located on wrong side of thermal
insulation for significant part of the year.

Compact roof utilising the completely water-vapour-tight thermal insulation FOAMGLAS® is
ideal solution for this type of buildings as it does not absorb the water vapour in any direction.
Compact roof made from FOAMGLAS® cellular glass offers high level of safety and long
lifetime with unchanged thermal performance. Therefore FOAMGLAS® insulation is widely
used on water-related buildings in the Czech Republic and across Europe.

Klicova slova: stiechy, pénové sklo, FOAMGLAS®, vlhkost, difize, kondenzace, bezpecnost,
spolehlivost, zivotnost

Key words: roofs, cellular glass, FOAMGLAS®, humidity, diffusion, condensation, safety,
reliability, long life
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Metodika poloprovozniho testovani granulovaného aktivniho uhli pro
odstranéni mikropolutant pri pravé pitné vody

Ing. Pavel Do bias,doc., Ing. PetrDolejs, CSc.

W&ET Team, Pisecka 2, 370 11 Ceské Bud¢jovice,
pavel.dobias@wet-team.cz, petr.dolejs@wet-team.cz

Abstrakt: Prispévek se zaméfuje na vyvoj a pouziti metodiky pro aplikaci aktivniho uhli pfi
upraveé pitné vody. Shrnuje moznosti, jak vybrat vhodny typ aktivniho uhli pfi problémech
s mikropolutanty jako jsou napftiklad pesticidy a jejich rozkladné produkty ¢i zédpachotvorné
organické latky (napf. geosmin, MIB) pfi Gpravé vody z podzemnich i povrchovych zdroji.

Abstract: This paper is focused on the application of activated carbon for water treatment
technology. We present a summary of ways, how to choose suitable activated carbon for
micropollutants (pesticide metabolites, geosmin, MIB) removal in drinking water treatment
technology.

KIacové slova: aktivni uhli, poloprovozni ovéfeni, uprava vody, mikropolutant
_— e e b b 9 9

Key words: activated carbon, pilot plant, water treatment, micropollutants
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Inovativne filtra¢né zariadenia firiem Geoproduct Kft a Zeoclay s. r. o.
na odstranenie Zeleza a manganu pri Gprave pitnej vody

RNDr. Toma§ KratochvilY, RNDr. Vladimir C ern 4 kY, TiborMatyas?

UZeoclay s. r. 0, Ostredkova 8, 821 02 Bratislava, t.kratochvil@zeoclay.eu,
zeoclay@zeoclay.eu
2 Geoproduct Kft, Bartok Béla utca 11, Mad 3909, Mad’arsko, tibor@geoproduct.hu

Abstrakt: Clanok bude blizsie charakterizovat’ inovativne filtraéné zariadenia na odstranenie
Zeleza, mangénu pri Uprave pitnej vody, ktoré vyvinula spolo¢nost’ Geoproduct Kft v spolupraci
s firmou Zeoclay s. r. o. Filtratné médium Klinomangan 1000 sa pouziva vo filtraénych
zariadeniach Geofilter 20, GA 20, GAM, GA 20-2X-MJ. Vzhl'adom na inovativnu technoldgiu
Duxal maju vsetky filtracné zariadenia jednoduchu udrzbu a opravitel'nost’. Filtracné zariadenia
su vysledkom dlhoro¢ného vyskumu, vyvoja.


mailto:t.kratochvil@zeoclay.eu
mailto:zeoclay@zeoclay.eu
mailto:tibor@geoproduct.hu

19

ZvySovanie obsahu vapnika a horc¢ika v nizkomineralizovanej vode

Ing. AnnaV ajié¢ekova, PhD.? prof. Ing. JanD e r ¢ o, DrSc.?,
Ing. Karol M unka, PhD.

Y Vyskumny ustav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, Bratislava
anna.vajicekova@vuvh.sk
2) Fakulta chemickej a potravinarskej technologie, Radlinského 9, Bratislava

Abstrakt: Voda je a bude vzacnou zivotodarnou substanciou, jej obsah mineralov, zvIast
vapnika a hor¢ika, ma vyznamny prinos v pitnej vode pre l'udsky organizmus. Proces
zvySovania koncentracie ionov Ca?" a Mg?" je mozné zefektivnit kombinaciou chemicke;
reakcie a vyuzitim reaktorom s fluidnym 16zkom (RFBR — recarbonization fluidised bed
reactor). Vyssie objemové reakéné rychlosti, nizsie poziadavky na priestor a potencidlne nizsie
investicné naklady je mozné dosiahnut’ v RFBR v porovnani s reaktormi prevadzkovanymi v
rezime pevného l16zka.

Abstract: Water is a rare life-giving substance, its mineral content, especially calcium and
magnesium, has a significant benefit in drinking water for the human organism. Highly efficient
recarbonization process can be developed by the combination of chemical process with
advanced recarbonization fluidised bed reactor (RFBR) concept. Higher volumetric chemical
reaction rates, lower space requirements, and potentially lower capital costs can be achieved in
RFBR in comparison to reactors operated in fixed bed mode.

KTucové slova: kvalita pitnej vody, reaktor s fluidizovanou vrstvou, rekarbonizacia, povrchovy
vodarensky zdroj, iprava vody

Key words: drinking water quality, fluidised bed reactor, recarbonization, surface water
resource, water treatment
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Technologické moZznosti roznych typov nitrifika¢nych reaktorov
pri uprave vody

Ing. Karol M unk a, PhD.?, Ing. Elena Biichlerov 4 PhD.Y, Dpt. StanislavVV ar g a®,
Ing. MonikaKaracsonyova PhD.?, Ing. MargitaSlovinska

Uvyskumny tstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49 Bratislava 1
email: karol.munka@vuvh.sk
2Bratislavska vodarenska spolocnost), a. s., PreSovska 48, 826 46 Bratislava 29

Abstrakt: V prispevku st prezentované vysledky, ktoré boli dosiahnuté v ramci vedecko-
technického projektu VTP 08-514-36 ,,Biologické metddy odstranovania dusikatych latok pri
uprave pitnych vdd.“ Proces nitrifikdcie bol zamerany na optimalizéciu technologickych
parametrov vybranych technologickych postupov biologickej nitrifikacie pri tprave vod ako je
jednostupniova nitrifikacia (rotaény diskovy reaktor, otvoreny filter) a nitrifikaciu s
recirkulaciou upravenej vody (otvoreny pieskovy filter).

Abstract: In the contribution are presented results that have been achieved by solving of the
scientific and technical project VTP 08-514-36 “Biological methods for elimination of nitrous
matters in drinking water treatment”. The process of nitrification has focused on optimalization
of the technological parameters selected technological operations of biological nitrification in
drinking water treatment such as one stage nitrification (rotary disc reactor, opened sand filter)
and nitrification with the recirculation of the treated water.

KTlucové slové: nitrifikacia, biologické metddy, rotacny diskovy reaktor, otvoreny pieskovy
filter, uprava vody.

Key words: nitrification, biological methods, rotary disc reactor, opened sand filter, water
treatment.
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Zeolit ako mediator nanodisperznych binarnych polyoxidov Zeleza
a manganu pre upravu vody

Prof. Ing. EvaChmielewska, CSc.?,Hamada B.I. Haw as h, MSc.?,
RNDr. Renata G 6ro v 4, PhD.Y, RNDr. Jozef K ra v & a k, PhD.?,
Ing. Helena P 41k o v 4, PhD.?, RNDr. PubicaPu$kelova¥, Mgr. Rébert Sok o 11 kY

DPrirodovedecka fakulta Univerzity Komenského, Mlynska dolina, Ilkovicova 6,
842 15 Bratislava 4, chmielewska@fns.uniba.sk
JFakulta elektrotechniky a informatiky TUKE, Park Komenského 2, 042 00 Kosice
3Ustav vied o Zemi SAV, Dubravska cesta 9, 840 05 Bratislava
“Ustav anorganickej chémie SAV, Dibravska cesta 3484/9, 841 04 Bratislava

Abstrakt: Tak ako povrch rastlinnych a Zivo¢iSnych buniek pokryva pre Zivé organizmy
fyziologicky vyznamna membrana, tak sa dnes v ramci novej vednej discipliny bioniky hl'adaju
moznosti resp. z prirody sa imituji nové navrhy analogickych povrchov pri vyrobe pokrocilych
adsorpénych materidlov. Takto funkcionalizované povrchy nanesené zvdésa na anorganické
matrice su budované prevazne z biopolymérnych latok tak, aby svojim zloZenim napodobnili
funkcie membran zivych buniek, ako napr. superhydrofobne, samocistiace, reologické,
senzorické, anizotropné a rezistentné voci tepelnym a mechanickym vplyvom. Kym rastlinné
membrany s oproti zivo¢iSnym podstatne jednoduchsie a takmer 100 — nasobne tenSie,
vykazuji vysSiu pevnost’ a stacionarnost’ nez tvarovatel'né zivoc¢isne membrany. V obidvoch
pripadoch maju membrany Zivych organizmov okrem ochrannej funkcie aj funkciu selektivne;j
bariéry pre obojstranny prechod réznych mechanicko-fyzikalnych stimulov, Zivin, exkrétov a
bunkovych metabolitov. Tento dokonaly koncept (produkt) prirody, ktory je vysledkom dlhého
evoluéného vyvoja, sa v sucasnosti snazi pretransformovat do vyrobno-technologickych
procesov prave vedna disciplina bionika. Zial, vedeckd komunita dodnes nepokro¢ila tak
d’aleko, aby dokazala zvladnut’ transfér principov evoluciou vytvoreného biologického Zivota
do vyrobno-technologickych postupov. Kym totiz technologické procesy povazuju za
najdolezitejsi ukazovatel stale energiu, bioldgia vyuZiva informéacie z DNA. Istym prikladom
moézu byt loziska magnetitu, ktoré wvznikali pravdepodobne metabolickou aktivitou
magnetotaktickych baktérii uz od ¢ias prekambria, pricom samoorganizaciu nanokrystalitov
Zeleza riadili magnetosenzormi. Biomineralizacia formovala teda nanocastice magnetozomov
t.j. retazce krystalikov magnetitu FesOs alebo greigitu FesSs deponovanych v membranovych
vezikulach magnetotaktickych baktérii. Ked’ze oxohydroxidy Fe (ferrihydrit) alebo Mn a ich
nanocastice v prirodnej forme nie st vhodnymi filtracnymi materialmi, aplikuji sa v
disperzantoch alebo ako nanesené na nosi¢och. V nasom vyskume v sucasnosti Studujeme
biomimeticku syntézu nanodisperznych Fe a Mn oxidov s mediacnou funkciou prirodného
zeolitu tak, aby sme pouzité prirodné zdroje zhodnotili vo vys$ej miere. Venujeme sa vyskumu
adsorpénych  vlastnosti alkalickou precipitaciou syntetizovaného FeO(OH)-zeolitu,
komeréného produktu a.s. Zeocem Mn-Klinopur a bimetalického zeolitového adsorbenta s
povrchovo-imobilizovanymi vrstvami oxidov Zeleza a manganu. VsSetky 3 produkty sme
analyticky zhodnotili pomocou IR, XRD a SEM-EDX metddy a vzajomne porovnali na
ucinnost’ odstranovania modelového polutantu Zn (II) z vodnych roztokov ako aj v diskusii
porovnali s odstraiiovanim diklofenaku.

Abstract: Similarly like the surface of plant and animal cells is covered with membrane, a new
adsorbent surface used to be designed analogically according to biomimetics discipline. In that



22

strategy synthesized mostly biopolymeric surfaces usually onto inorganic carriers try to mimic
life organisms and obtaining more versatile properties like superhydrophobic, self-cleaning,
resistant against temperature and mechanical force, rheological, sensory, anisotropic, etc.
Membranes can occur at any level within the hierarchy of the organism. Plants contain much
simpler membranes than animals, whilst multicellular plant membranes are relatively rigid and
stationary, most animal membranes are mobile. In both, plant and animal, the skin is specialized
not only as a covering but also as a selective barrier to passage in both directions of mechanical,
physical and chemical stimuli, such as force, heat, water and volatiles. It has not occurred any
conflict within these phenomena along the evolution period of biological life. Current bio-
inspired design (biomimetic engineering) try to benefit from such concepts by integrating them
into novel practical solutions and technological processes. Also, surface or immobilized
membranes of industrial adsorbents are considered to be relevant for fulfilling all those
functions by pollutants removal. There is another difference regarding biology and current
material engineering. Energy persists still as the main controlling parameter in the processing
of human goods, while biology uses initially the information from DNA. When iron is stored
as a nanoparticle of iron oxide (ferrihydrite) inside the protein cage ferritin (Fn), it is completely
sequestered and rendered inert. Thus the encapsulation and sequestration of the iron oxide
nanoparticle in biological systems highlights its tremendous potential for use as a synthesis
platform for material design. From understanding direct biomineralization in Fn, scientists
developed a model for surface-induced metal oxide formation and have used this as a guiding
principle for the synthesis of metal oxide nano-particles in other natural or engineered
architectures. Metal oxides such as iron oxide are natural, low cost adsorbents for aqueous
pollutants removal, however their nanoscale counterparts with higher specific surface area must
be usually compressed into porous pellets or to be impregnated onto some carriers (like zeolite)
to achieve better filtration performance. Nanomaterials may be immobilized on various
matrices also in order to avoid their spreading in the environment. Current immobilization
techniques usually result in significant loss of treatment efficiency. We are studying the
biomimetic synthesis of nanodispersed Fe- and Mn — oxides using the mediative function of
zeolite in order to valorize natural resources more effectivelly. The research is focused onto
FeO(OH)-zeolite synthesized by alkalic precipitation, commercial Mn — Klinopur and the
bimetallic Fe — Mn — zeolite, characterized by IR, XRD, SEM-EDX and by laboratory sorption
experiments towards Zn(I1) pollutant, in discussion also compared with diclofenac removal.

KTaéové slova: FeO(OH)-zeolit, Mn-Klinopur, bimetalicky Fe-Mn-zeolit, IR, XRD a SEM-
EDX metddy, uprava vody, adsorpcia Zn(II) a diklofenaku

Keywords: FeO(OH)-zeolite, Mn-Klinopur, bimetallic Fe-Mn-zeolite, IR, XRD a SEM-EDX
methods, water purification, adsorption of Zn(ll) and diclofenac
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Nové sposoby Cistenia pitnej vody a odpadnych vod

Ing. DusanMartinka

Vodafix, s. r. 0., Boroviny-Krvavnik 14, 962 01 Zvolenska Slatina,
info@vodafix.sk, 0948 503 424

Abstrakt: V ¢lanku predkladame novy a vel'mi ucinny sposob ¢istenia pitnej vody od Zeleza,
manganu, tazkych kovov, sirovodika, radionukleidov prostrednictvom aplikacie oxida¢ného
a filtraéného média Katalox Light. Dalej predkladdme novu technoldgiu a produkt Titansorb
na odstranovanie arzénu, kadmia, chromu, olova, medi, antimoénu, ortuti a inych jedov z pitnej
vody. Predkladdme revoluény RED-OXY proces a chemikalie na Cistenie odpadnych vod az
na hygienickt troven pitnej vody.

Pre ozivenie vody v prirodnych a umelych nadrziach ma prirodnu, pitni a odpadové vody
ponukame prostriedok OXISORB, ktory okysli¢i spodné vrstvy vody a adsorbuje z nich latky
braniace aerobnemu Zzivotu.

Abstract: In this article we present a new and very effective method of purifying drinking water
from iron, manganese, heavy metals, hydrogen sulphide, radionuclides through the application
of the oxidation and filtration medium Katalox Light. We are also presenting the new
technology and Titansorb product for removing arsenic, cadmium, chromium, lead, copper,
antimony, mercury and other poisons from drinking water. We are introducing a revolutionary
RED-OXY process and chemicals for sewage treatment to the hygienic level of drinking water.
To revive water in natural and artificial pools, we offer OXISORB for natural, drinking and
waste water purification, which oxidizes the bottom layers of water and adsorbs substances that
prevent aerobic life.

KTacové slova: Pitna voda, Odpadné vody, Katalox Light, oxidacia kovov, sirovodika
a radionulkleidov, Titansorb, nevratna adsorbcia, odstranenie jedov, RED-OXY, adsorbent

Key words: Drinking water, waste water, Katalox Light, oxidation of metals, hydrogen sulfide
and radionuclides, Titansorb, irreversible adsorption, poison removal, RED-OXY, adsorbent,
Oxisorb, purification and reviving water.
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Automatické preplachové filtra¢né zariadenie OptiFil

Ing. Alexander Csomor, Ing. PeterBugar

Hawle s. r. 0., Pezinska 30, 903 01 SENEC
hawle@hawle.sk, Tel.: 02 45 92 21 87 Fax.: 02 45 92 21 88

Abstrakt:
Clanok sa zaobera technologiou automatickej mikrofiltracie surovej vody zariadenim OptiFil.
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