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Dissemination 

Although dissemination activities have already been briefly described in this report within the 

scope of Action D.1, a more detailed description is given here. Most of the planned activities 

of Action D.1 have already been implemented. The dissemination activities that were 

implemented during previous reporting periods (from 01/07/2013 to 31/03/2017) are briefly 

summarized here. 

The dissemination tasks of the RusaLCA project began to be implemented with the initiation 

of the official website www.rusalca.si, on 25/10/2013 (translated into the English language on 

07/03/2017). A press release about the scopes and objectives of the RusaLCA project was 

drawn up and sent to multiple local media of the Central Slovenian and Dolenjska region on 

17/12/2013. The project was also disseminated and presented within the scope of activities of 

the project LIFE Rebirth during 2013 and 2014. An introductory round table with the local 

community was held in Šentrupert on 12/03/2014, where a total of 53 people participated and 

exchanged opinions. 

During the implementation of the project, it was noticed that the irresponsible behaviour of 

some individuals had caused a certain level of malfunctioning of the biological treatment of 

municipal waste water at the SWTP. This was a consequence of the release of harmful 

substances into a sewage system. A public campaign was therefore organized by the 

Municipality of Šentrupert during 2014 and 2015, with the aim of explaining to the local 

community what can and what should not be released into the sewage system.  

During first year of the project various flags, info-labels, and self-fixing stickers with LIFE 

and RusaLCA logos were prepared in order to disseminate the project at every step of the 

project, and to satisfy the requirements of the Grant Agreement. Mark-up posters were 

designed in B.2 dimensions that were delivered to the associated beneficiaries so that they 

could display them at their premises. Roll-up posters were also designed and put on display at 

different events (conferences, networking, and dissemination activities) at ZAG and at the 

premises of the Municipality of Šentrupert. An information board was erected at the location 

of the SWTP and the pilot remediation system after they was erected in March 2015. The 

board contains the main information about the remediation system and all required elements 

of the LIFE project. All the described dissemination elements were presented as annexes to 

the Inception Report (2014), the Midterm Report (2015) and the Progress Report (2016). 

During the previous reporting period (from 31/03/2015 to 31/03/2016) the dissemination 

activities were intensified. Two presentations were made in a form of posters at scientific 

conferences. A poster entitled "LIFE RusaLCA  - An advanced system for nanoremediation of 

waste waters for sustainable water management" was presented at the 22
nd

 conference of 

Slovenian geologists (held on 30/11/2015). A poster entitled "LIFE+ RusaLCA – An 

innovative Prototype System for the remediation of Municipal Waste Water" was presented at 

the 23
rd

 International Conference on Materials and Technology (held on 28/09/2015). 

http://www.rusalca.si/
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Two lectures were given to students of the University of Ljubljana. Students of geology from 

the Faculty of Natural Sciences attended a lecture entitled "Research in the field of innovative 

technologies for water remediation" at ZAG on 10/12/2015. A second lecture that was 

organised at ZAG for students of the Faculty of Civil and Geodetic Engineering, on 

14/012016, was entitled "RusaLCA – Nanoremediation of water from waste water treatment 

plants".  

Within this reporting period a number of different dissemination activities were implemented. 

Most of them were presentations at different international workshops and conferences. 

Two posters with the content describing the expected outcomes of the project were presented 

at the LIFE Water Platform meeting which was held in Manchester, UK on 24-25/05/2016. 

The activities of the project were also presented at the workshop "Knowledge and activities 

for a sustainable future: the environmental aspect" on 03/06/2016. A contribution in the form 

of a short lecture was made at the International conference on materials and technology, 

which was held at Portorož, Slovenia, on 28-30/09/2016. The lecture was entitled "An 

advanced water purification method with the utilization of zero-valent iron nanoparticles” and 

represented the dissemination of the scientific background, which was closely connected with 

the optimization of the pilot remediation system at Šentrupert. A lecture entitled "Closing the 

loops and use of secondary resources in the construction sector" was given at the workshop 

aRAWness, which was held at the Geological Survey of Slovenia on 20/10/2016. This lecture 

was an opportunity for the dissemination of the expected outcomes of the project RusaLCA 

from the point of view of the circular economy. The LCA aspects of the RusaLCA project 

were presented at a workshop which was organized within the scope of the CEL.KROG 

project at ZAG on 27/10/2016. An invited lecture with a presentation of the scientific data and 

expected outcomes of the RusaLCA project was given at the concluding conference of the 

LIFE PharmDegrade project on 24-25/11/2016. This lecture was entitled "Nanoremediation of 

effluent water from a small wastewater treatment plant and its challenges from the point of 

view of the treatment of micro-pollutants; the RusaLCA project". RusaLCA activities were 

also presented at the "Nature-Health" Fair on 24-27/11/2016 in Ljubljana. 

However, the two most important dissemination events of the previous year were the 

Regional RusaLCA project presentation, and the two-day International RusaLCA conference. 

The regional presentation of the project was held at Šentrupert on 09/06/2016. This was an 

event where the objectives, processes and technology of the project were presented to the 

general public. The mayors of municipalities from the wider Dolenjska region were invited to 

participate, as well as the representatives of companies for municipal services and experts in 

the field of water remediation. The agenda of the regional presentation was the following. The 

participants were first addressed by the Mayor of Šentrupert, Rupert Gole, who stressed his 

satisfaction with the fact that the municipality has demonstrated its progressiveness by 

participation in such projects, which are supported by the European Commission through the 

LIFE+ programme. At the presentation, the importance of the project and the technologies 

that have been developed for the treatment of municipal water, were presented by Ana 
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Mladenović and Primoz Oprčkal from ZAG, whereas Peter Geršič illustrated the importance 

of the project for the local community. In the second part of the meeting, the participants 

viewed the pilot remediation system. The presentation of the project was a good opportunity 

to exchange experience in the management of similar projects and in water management in 

the south-east Slovenia. 

The two-day International RusaLCA conference, which was held on 03-04/10/2016 at ZAG, 

Ljubljana, was the most important dissemination event. We presented the progress of the 

project, its objectives, and the innovative technology for the cleaning of municipal waste 

water by means of the SWTP and the pilot remediation system and the use of water for 

secondary purposes, to approximately 50 participants. Visiting lecturers presented different 

approaches to the management of waste water in Spain, Greece, Montenegro, Macedonia and 

Bosnia and Herzegovina. Here is a list of the lecturers, along with the titles of their 

presentations: 

-Ana Mladenovič, ZAG – Presentation of the LIFE RusaLCA project; 

-Damia Barcelo Culleres, Spain – The EU GLOBAQUA project on Multiple Stressors 

on Aquatic Ecosystems under Water Scarcity and Global Change. A Reconnaissance 

Study in Selected European River Basins; 

-Andreas Angelakis, Greece – Evolution of Water Supply and Waste- and Storm-

Waters Management in Urban Areas Focusing in Hellenic Cities; 

-Radmila Milačič, IJS – The use of different zero-valent iron nanoparticles for the 

remediation of effluent water from a small biological wastewater treatment plant; 

-Primož Oprčkal, ZAG – Water purification technology of a pilot remediation system 

with the utilization of nanoscale zero-valent iron; 

-Alenka Mauko Pranjić, Janez Turk, ZAG – Life cycle analysis of the RusaLCA 

system; 

-Anka Ilc, Structum – Use of sediment from the nanoremediation process in cement 

composites; 

-Peter Geršič, RusaLCA – Challenges of water distribution and support to the project 

by the local community; 

-Vesna Mislej, VOKA Ljubljana – Mission of the Central WWTP Ljubljana – the 

release of treated wastewater back into nature and on-site preparation of the excess 

sewage sludge for its final utilization; 

-Snežana Didanović, Montenegro – Waste water treatment in Montenegro with focus 

on the use of aquatic plants for wastewater purification; 
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-Sanja Bosiljčić Pandur, BiH – Small Waste Water Treatment Plants WWTP – 

Technical aspects and cost estimation of pilot plants; 

-Janko Urbanc, GeoZS – Chemical status of Slovenian ground waters and drinking 

water resources; 

-Kasam Zeqiri, Macedonia – Sector policy of water resources management in the 

Republic of Macedonia; 

-Rupert Gole, Municipality of Šentrupert – Presentation of the Municipality of 

Šentrupert. 

The meeting was also an opportunity to exchange knowledge and experience in the field of 

water management and between different projects (e.g. the FP 7 project GLOBAQUA). 

Participants visited the pilot remediation system at Šentrupert. 

An important dissemination element was also the informational leaflet, which contains all the 

basic information about the project. It was prepared in May 2016 and was distributed at 

different formal and informal events at ZAG and at the Municipality of Šentrupert. Up to this 

time a total of 21 lay and expert articles had been published in local and international journals 

and media. 

Dissemination among local inhabitants - stakeholders, which are included in the project 

through the consumption of the remediated water, was also intensified in this reporting period. 

This was especially due to a fact that some individuals had showed a very negative attitude to 

the project. In order to encourage them to use remediated water the Municipality has offered 

and distributed free-of-charge 1m
3
 large containers for the temporary storage of remediated 

water to local stakeholders. The containers were marked with the LIFE and RusaLCA logos. 

During dry seasons of the year (spring, summer) the containers will be filled with remediated 

water from the pilot remediation system, and thus benefits of the LIFE RusaLCA project will 

be further disseminated as a positive contribution to the local community. 
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RusaLCA concluding conference and a meeting of project participants 

with the stakeholders on 03-04/10/2016 (Ljubljana, Šentrupert, 

Slovenia) 
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Lecture at the conference Planet Earth, 22/04/2016, Ljubljana, 

Slovenia 
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Posters at the LIFE Water Platform meeting,24-25/05/2016, 

Manchester, United Kingdom 
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A meeting of project participants with the local stakeholders, 

09/06/2016, Šentrupert, Slovenia. 
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A short lecture at the International conference on materials and 

technology, 28-30/09/2016, Portorož, Slovenia 
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A lecture at the aRAWness workshop, 20/10/2016, Ljubljana, Slovenia 
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A lecture at the LCA workshop, 27/10/2016, Ljubljana, Slovenia 
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Lecture for students of Faculty of Nova Gorica: “ Life cycle assessment - methodology 

and examples from practice”, 14/04/2016, Faculty of Nova Gorica, Vipava, Slovenia 

 

Life cycle assessment –

Methodology and examples 

from practice

Alenka Mauko Pranjić (Ph. D. Geol.)

Laboratory for Concrete, Stone and 

Recycled Materials

UNG, School of Environmental Studies

14.4.2016, Vipava

 

 

ZAG – who we are?

Public research institute, 181 employees, 5 departments: Materials, 
Building Physics, Construction, Road Infrastructure, Metrology, 

annual turnover: app. 8-10 mio €

• public

2

www.zag.si
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Organization scheme

About 10% 

of annual

turnover

EPD

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

69 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

70 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

71 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

72 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

73 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

74 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

75 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

76 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

77 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

78 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

79 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

80 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

81 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

82 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

83 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

84 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

85 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

86 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

87 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

88 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

89 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

90 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

91 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

92 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

93 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

94 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

95 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

96 

 

 

 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

97 

 

Lecture for students Polytechnic University of Madrid: “ Recycling of 

ferrous slags for construction purposes ”, 18/02/2017 

 

HERE INCLUDED ONLY SLIDES THAT REFER TO PRESENTATION OF RUSALCA 

PROJECT!! 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

98 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

99 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

100 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

101 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

102 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

103 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

104 

 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

105 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

106 

 

 

 

 



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water 

treatment plants and reuse of water and solid remains for local needs" 

 

107 

 

Lecture for students of Faculty of Nova Gorica: “ Eco-innovative 

technologies in construction sector and quantification of their 

environmental impacts ”, 05/05/2017, Faculty of Nova Gorica, Vipava, 

Slovenia 

 

HERE INCLUDED ONLY SLIDES THAT REFER TO PRESENTATION OF RUSALCA 

PROJECT!! 
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An invited lecture at the concluding conference of LIFE 

PharmaDegrade project, 24-25/11/2016 

 

Extended abstract: 

Nanoremediacija vode iz male čistilne naprave za ponovno uporabo in izzivi 

z vidika mikroonesnaževal; projekt LIFE RusLCA 

Nanoremediation of effluent water from a small wastewater treatment 

plant and its challenges from the point of view of the treatment of micro-

pollutants; the RusaLCA project 
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Abstract 
Water scarcity is expected to become a globally occurring problem in the near future, even in those 

regions that are now considered to be water rich. The on-going LIFE project RusaLCA is based on an 

active approach towards a water efficient and water saving society, through the development of an 

advanced water remediation system which is based on nanotechnology. The aim of the multi-phase 

remediation of effluent water from a small biological wastewater treatment plant is to reduce the 

consumption of drinking water indirectly, by the re-use of purified wastewater. The nanoremediation 

process is based on the use of nanoscale zero-valent iron particles - nZVI, which were first tested for 

water remediation on a laboratory scale. In the project the research and development of technological 

solutions for a real case application of nZVI in a pilot remediation system was performed. The optimal 

amount of added nZVI was determined based on cost and remediation efficiency. The duration of the 

mixing and settling processes was also optimized. In order to achieve the desired level of water 

quality, several additional conventional purification processes were added: oxidation, ion exchange, 

and filtration by activated charcoal. The thus obtained cleaned water complies with the limit values for 

irrigation purposes, and it can also be used for secondary purposes by individuals and the economy as 

a whole. 

Ključne besede: mala biološka čistilna naprava, nanodelci nič-valentnega železa, remediacija 

Keywords: small biological wastewater treatment plant, nanoscale zero-valent iron particles, 

remediation 

 

Uvod  

Globalni klimatski in demografski trendi napovedujejo pomanjkanje vode v prihodnosti, tudi 

na območjih, ki danes veljajo za bogata s pitno vodo. Zato je v gospodarjenje z vodo potrebno 

vpeljati nove, energetsko in ekonomsko učinkovitejše sisteme čiščenja voda, ki so hkrati 

okoljsko manj obremenjujoči (Shanon et al., 2008). Iz tega razloga so nanodelci nič-

valentnega železa (nZVI) predmet številnih raziskav. V znanstveni literaturi so opisani dokazi 

o učinkovitem odstranjevanju kovin, razgradnji organskih onesnažil in dezinfekciji (Lefevre 

et al., 2016, O'Carrol et al., 2013). Kljub temu, da so lastnosti nZVI za remediacijo vode 

poznane že več kot 20 let, je realnih primerov uporabe malo, predvsem kot posledica 

pomanjkanja raziskav o tehničnih omejitvah in okoljskih tveganjih. 
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Projekt LIFE RusaLCA je razvil tehnologijo in znanje na področju realne uporabe nZVI s 

primerom izgradnje pilotnega sistema čiščenja komunalne odpadne vode za namen njene 

ponovne uporabe. Pilotni sistem je sklopljen z malo biološko čistilno napravo (MBČN). 

Delno očiščena voda iz MBČN vstopa v večstopenjski sekvenčni sistem remediacije, v 

katerem prvo stopnjo predstavlja nanoremediacija, sledijo pa obdelava z oksidanti, ionska 

izmenjava in filtracija z aktivnim ogljem. Pri tem se voda očisti do kakovosti, da je primerna 

za sekundarne potrebe ljudi (zalivanje, gasilska voda, pranje avtomobilov, lokalno 

gospodarstvo). Pilotna naprava je postavljena v naselju Poštaje v občini Šentrupert (Dolenjska 

– Osrednjeslovenska regija). 

 

Mala biološka čistilna naprava 

Komunalna odpadna voda se najprej delno očisti v MBČN  tipa MBBR (Moving Bed 

Bioreactor Process) za 100 populacijskih ekvivalentov. Učinkovitost čiščenja se kaže z 

znižanjem vrednosti KPK do 50 in BPK do 15 mg O2 L
-1

. Procesi nitrifikacije znižajo 

vsebnost NH4
+
 na vrednosti do 30 mg L

-1
, procesi denitrifikacije pa vsebnost NO2

-
 na 

vrednosti do 1,2 mg L
-
 in NO3

- 
na okoli 30 mg L

-
. Voda na iztoku tako ustreza predpisom za 

izpuste v okolje (Ur. L. RS št. 98/15), ni pa primerna za ponovno uporabo. Presežene so 

predpisane omejitve vnosa nevarnih snovi v tla ( Ur. L. RS, št.  99/13), še posebno glede 

vsebnost koliformnih bakterij (na primer E. Coli), ki so po merilih za namakanje presežene 

tudi do 1000 krat. Občasno so presežene tudi vrednosti kovin, nitratov in suspendiranih delcev 

(>100 mg/L). V vodi so še vedno prisotna mineralna olja in maščobe ter nekatera organska 

onesnaževala.  

 

Nanoremediacija z nanodelci nič-valentnega železa 

Nanoremediacija predstavlja najpomembnejšo stopnjo sistema. Uporabljen material je 

suspenzija na vodni osnovi, ki vsebuje 20 mas. % nZVI (Slika 1). Nanodelci vsebujejo 85 

mas. % Fe
0
 v kristalni obliki. Jedro iz Fe

0
 obdajajo ovoji Fe-oksidov. Velikost delcev je med 

20 in 80 nm, specifična površina pa je 44 m
2
 g

-1
. V vodi se nanodelci hitro aglomerirajo v 

mikrometerske delce, hkrati pa se tudi oksidirajo. 

 
Slika 1: Nanodelci nič-valentnega železa. 

Ključni parametri za nanoremediacijo so koncentracija dodanih nZVI (do 0,5 g L
-1

), trajanje 

mešanja v vodni suspenziji (do 6 ur) in trajanje usedanja izrabljenih delcev (do 10 ur). 

Koncentracija dodanih nZVI vpliva na učinkovitost odstranjevanja kovin in dezinfekcije, ki 

narašča s količino dodanih delcev (Slika 2). Pri tem je pomemben faktor ekonomska 

učinkovitost, kar pomeni, da je ciljana koncentracija tista, kjer je ob ustrezni učinkovitosti 

poraba nZVI najnižja.  
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Slika 2: Učinkovitost dezinfekcije v odvisnosti od koncentracije dodanih nZVI. 

Nanoremediacija odstrani do 98 % različnih bakterij (E. coli, Clostridium perfringens, 

intestinalni enterokoki, koliformne bakterije) s procesi motenja bakterijskih membran, 

uničenja genetskega materiala in škodljivega vključevanje delcev v bakterijsko celico 

(Lefevre et al., 2016). Odstranjevanje kovin je vezano na korozijske procese Fe
0
, ki ustvarjajo 

redukcijske pogoje (redukcijski potencial -0,44 V). Pri tem se Fe
0
 oksidira in raztaplja v 

Fe(II), ta pa se obarja in kristali kot Fe(III) oksidi in hidroksidi. Večina kovin se adsorbira na 

veliko specifično površino nanodelcev, nekatere pa se reducirajo in soobarjajo z 

novonastalimi Fe – hidroksidi (O'Carrol et al., 2013). 

 

Nanoremediacija vode ne očisti do ustrezne kvalitete. Nanodelci uspešno razgrajujejo in nase 

vežejo del organskih onesnažil, ki se s koagulacijo in usedanjem odstranijo iz vode. Del 

obstojnih organskih onesnažil pa je še mogoče zaznati v vodi. Problem predstavljajo tudi 

dušikove spojine, saj nZVI, zaradi redukcijske moči, pretvorijo NO2
-
 in NO3

- 
nazaj v NH4

+
. V 

vodi ostaja del raztopljenega železa (približno 1 mg L
-1

), Cl
-
, Na in nekateri sledni elementi 

(na primer Mn). Prav tako delci ne uničijo vseh škodljivih mikroorganizmov.  

 

Obdelava z oksidanti, ionska izmenjava in filtracija z aktivnim ogljem 

Dodatne stopnje remediacije odstranijo onesnažila, ki še prisotna v previsokih koncentracijah. 

Nanoremediaciji tako sledi obdelava z oksidanti, ki omogoča odstranjevanje preostalih 

patogenih mikroorganizmov, razgradnjo organskih onesnažil in oksidacijo nZVI, ki bi lahko 

ostali v vodi. Kationi (NH4
+
, Fe, Ca, Na, ...) in anioni onesnažil (NO2

-
 in NO3

- 
, SO4

2-
, PO4

3-
, 

Cl
-
) so v naslednji stopnji odstranjeni z ionsko izmenjavo. Končna filtracija z aktivnim ogljem 

pa omogoča učinkovito odstranjevanje organskih onesnažil. 

 

Zaključki 

Opisane metode remediacije sestavljajo več stopenjski pilotni sistem za pridobivanje očiščene 

vode za sekundarne potrebe ljudi, iz komunalne odpadne vode. Pilotni sistem je bil razvit v 

okviru projekta LIFE RusaLCA do te mere, da je bil dan v operativno rabo lokalnim 

prebivalcem občine Šentrupert na Dolenjskem. Kapaciteta sistema je 100 populacijskih 

ekvivalentov, pri čemer omogoča pridobivanje 900.000 L očiščene vode na leto. Voda po 

čiščenju ustreza najstrožjim kriterijem za namakanje rastlin, primerna pa je tudi za lokalno 

gospodarstvo saj je vsebnost kovin in NO2
-
/NO3

-
 pod mejnimi vrednostmi za pitno vodo. Na 

ta način je posredno zmanjšana poraba pitne vode iz naravnih virov za do 30 %.  
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investigated by single 

particle ICP-MS 

ŠČANČAR, Janez 

  



RUSALCA LIFE12 ENV/SI/000443 "Nanoremediation of water from small waste water treatment plants and reuse of water and solid remains 

for local needs" 

 

134 

 

Contributions to non-technical journals and the media  
 

No. Date Media Media type Title Type Reach 

1 13. 7. 2013 Dnevnik National daily Evropska sredstva za razvoj treh novih tehnologij Print 

article 

National 

2 17. 12. 2013 Dolenjski-

list.si 

Regional web 

portal 

Vodo bodo čistili do te mere, da bi jo lahko pili Web 

article 

Regional 

3 17. 12 .2013 ePosavje Regional web 

portal 

Podpis pogodbe za izvedbo projekta RusaLCA Web 

article 

Regional 

4 17. 12. 2013 Nadlani.si National web portal Inovativna mala čistilna naprava v Šentrupertu Web 

article 

National 

5 17. 12. 2013 Radio Krka Regional radio Mala čistilna naprava za manjšo porabo pitne vode Web 

article 

Regional 

6 10. 12. 2013 Šentrupert Local municipal 

quarterly 

Inovativna mala čistilna naprava v Šentrupertu Print 

article 

Local 

7 2. 1. 2014 Dolenjski list Regional weekly Vodo iz čistilne bi lahko celo pili Print 

article 

Regional 

8 15. 1. 2014 Na dlani Regional quarterly Šentrupert: Snujejo dva velika projekta Print 

article 

Regional 

9 14. 4. 2014 Moja Občina National web portal Pridobljeno gradbeno dovoljenje za inovativno malo Web National 
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čistilno napravo projekta Rusalca article 

10 1. 12. 2014 Ekolist Expert magazine Projekt RusaLCA - nanotehnologija v službi okolja Print 

article 

Expert 

11 17. 12. 2014 Dolenjski list Regional web 

portal 

Podpisali pogodbo za gradnjo inovativne male čistilne 

naprave 

Web 

article 

Regional 

12 18. 12. 2014 Moja Občina National web portal Podpisali pogodbo za gradnjo inovativne male čistilne 

naprave Rusalca 

Web 

article 

National 

13 24. 12. 2014 Dolenjski list Regional weekly Še inovativna čistilna naprava Print 

article 

Regional 

14 9. 1. 2015 TV Vaš kanal Regional tv station V Šentrupertu spet inovativni TV feature Regional 

15 21. 1. 2015 Radio 

Slovenija 1 

National radio Inovativna mala čistilna naprava v Šentrupertu Radio 

feature 

National 

16 10. 4. 2015 Primorske 

novice 

National web portal Z lesom kurijo, svetijo in vabijo turiste Web 

article 

National 

17 5. 6. 2015 Šentrupert Local municipal 

quarterly 

Mala čistilna naprava RusaLCA pričela s poskusnim 

obratovanjem 

Print 

article 

Local 

18 1. 10. 2015 Dolenjski list Regional weekly Mala čistilna naprava obratuje Print 

article 

Regional 

19 10. 11. 2015 Levstikova pot Regional interest 

magazine 

LIFE RusaLCA - Razvoj inovativne tehnologije 

čiščenja voda  

Print 

article 

Regional 
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20 25. 5. 2015 Gradbenik Expert magazine Remediacija vode iz malih čistilnih naprav - Projekt 

RusaLCA 

Print 

article 

National 

21 16. 6. 2016 Dolenjski list Regional weekly Prihranili bodo lahko pitno vodo Print 

article 

Regional 

22 20. 6. 2016 Moja Občina National web portal V Šentrupertu predstavili projekt RusaLCA in 

inovativno čiščenje komunalnih voda 

Web 

article 

National 

23 5.8. 2014 Občina 

Šentrupert 

Web portal of the 

Municipality of 

Šentrupert 

Projekt RusaLCA - Remediacija vode iz male čisitlne 

naprave z nano delci in ponovna uporaba očiščene 

vode ter blata iz procesa čiščenja 

Web 

article 

Local 

24 11. 11. 2017 Akademija 

Finance 

National web portal V Šentrupertu zalivajo vrtove s posebno očiščeno 

komunalno odpadno vodo 

Web 

article 

 

Regional 

25 22. 1. 2014 Na dlani Regional quarterly V Šentrupertu snujejo dva velika projekta Web 

article 

Regional 

26 23. 9. 2016 Gospodarska 

zbornica 

Slovenije 

Web portal of 

Chamber of 

Commerce and 

Industry of 

Slovenia 

LIFE RusaLCA – vabilo na mednarodno konferenco, 

3. in 4. 10. 2016 

Web 

article 

National 

27 15. 9. 2017 Bio.si Web portal Razstava: RusaLCA v odsevu. Galerija Mitnica Web 

article 

 

Regional 

28 10. 5. 2017 Občina 

Šentrupert 

Web portal of the 

Municipality of 

Šentrupert 

Priprave na distribucijo vode iz čistilne naprave 

RusaLCA 

Web 

article 

Local 

29 12. 6. 2016 Občina 

Šentrupert 

Web portal of the 

Municipality of 

Predstavitev projekta RusaLCA v Šentrupertu Web 

article 

Local 
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Šentrupert 

30 2017 Občina 

Šentrupert 

Web portal of the 

Municipality of 

Šentrupert 

Mala čistilna naprava RusaLCA pričela s poskusnim 

obratovanjem 

Web 

article 

Local 

 

List of scientific articles 
 

No. Date Title Authors Publication Type Reach 

1 2017 Critical evaluation of the 

use of different nanoscale 

zero-valent iron particles 

for the treatment of 

effluent water from a 

small biological 

wastewater treatment 

plant 

Primož Oprčkal, Ana 

Mladenovič, Janja Vidmar, 

Alenka Mauko Pranjić, 

Radmila Milačič, Janez 

Ščančar 

The Chemical 

Engineering Journal 321. 

Scientific 

paper 

International 
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List of dissemination events 
 

No. Date Event Reach Participation Type 

1 12. 3. 2014 Local community project presentation Local 50 General 

2 9. 6. 2016 Regional dissemination and project presentation for SE Slovenia Regional 30 General / 

Professional 

3 3. 10. 2016 International Conference RusaLCA – Innovative Technology for 

Cleaning Communal Water from Small Water Treatment Plants 

European 50 Professional 

4 4. 10. 2016 International Conference RusaLCA – Innovative Technology for 

Cleaning Communal Water from Small Water Treatment Plants 

(Field tour with practical demostration of nanoremediation of effluent 

water at the pilot system in Šentrupert) 

Regional 

and 

European 

50 General / 

Professional 
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Dissemination at conferences, workshops and lectures 
 

No. Date Title Event / Publication Place Type Reach 

1 30. 11. 2015 LIFE RusaLCA  - An advanced system 

for nanoremediation of waste waters 

for sustainable water management 

22nd conference of 

Slovenian geologists  

Ljubljana, 

Slovenia 

Conference 

presentation 

National 

2 28. 9. 2015 LIFE+ RusaLCA – An innovative 

Prototype System for the remediation 

of Municipal Waste Water 

23rd International 

Conference on Materials 

and Technology  

Ljubljana, 

Slovenia 

Conference 

presentation 

National 

3 10. 12. 2015 Research in the field of innovative 

technologies for water remediation 

Faculty of Natural Sciences 

and Engineering 

Ljubljana, 

Slovenia 

Lecture National 

4 14. 1. 2016 RusaLCA – Nanoremediation of water 

from waste water treatment plants 

Faculty of Civil and 

Geodetic Engineering 

Ljubljana, 

Slovenia 

Lecture National 

5 24. and 25. 

5. 2016 

Nanoremediation of water from small 

waste water treatment plants and reuse 

of water and solids for local needs 

LIFE Water Platform 

meeting 

Manchester, UK Poster International 

6 24. and 25. 

5. 2016 

Pilot water remediation plant LIFE Water Platform 

meeting 

Manchester, UK Poster International 

7 30. 9. 2016 An advanced water purification method 

with the utilization of zero-valent iron 

nanoparticles 

International conference on 

materials and technology 

Portorož, Slovenia Conference 

presentation 

National 

8 24. and 25. 

11. 2016 

Nanoremediation of effluent water 

from a small wastewater treatment 

Concluding conference of 

the LIFE PharmDegrade 

Ljubljana, 

Slovenia 

Lecture National 
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plant and its challenges from the point 

of view of the treatment of micro-

pollutants; the RusaLCA project 

project 

9 26. 1. 2017 Nanoremediacija vode iz male čistilne 

naprave in uporaba vode in blata za 

lokalne potrebe : predstavitev na 

dogodku LIFE informativni dan 

LIFE informative day Postojna, Slovenia Workshop 

presentation 

National 

10 14. 4. 2016 Life Cycle Assessment – Methodology 

and examples from practice 

Lecture for students at the 

University of Nova Gorica 

Nova Gorica, 

Slovenia 

Lecture National 

11 20. 10. 2016 Closing the loops and use of secondary 

resources in construction sector 

aRAWness workshop, 

Geological Survey of 

Slovenia 

Ljubljana, 

Slovenia 

International 

workshop 

International 

12 27. 10. 2016 Krožno gospodarstvo in vrednotenje 

okoljskih odtisov [Circular economy 

and assessment of environment 

impacts] 

CEL.Cycle workshop, ZAG Ljubljana, 

Slovenia 

Smart 

Specialisation 

Program 

Workshop 

National 

13 5. 5. 2017 Eco-innovative technologies in 

construction sector and quantification 

of their environmental impacts 

Lecture for students at the 

University of Nova Gorica 

Nova Gorica, 

Slovenia 

Lecture National 

14 12. 1. 2017 Closing the loops in construction sector 

LIFE ReBirth and RusaLCA projects 

European Circular 

Construction Alliance 

workshop 

Ljubljana, 

Slovenia 

Conference 

presentation 

International 

15 18. 2. 2017 Recycling of ferrous slags for 

construction purposes 

Lecture for students Polytechnic 

University of 

Madrid 

Lecture International 
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16 16. 10. 2017 Projekt LIFE RusaLCA – Čistilna 

naprava Šentrupert - Poštaje 

Lecture for pupils Elementary school 

in Šentrupert 

Lecture Local 

 


