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Objectives and purpose: The scientific journal “Environmental Engineering and Sustainable
Development Entrepreneurship” is an interdisciplinary publication that seeks scientific analysis in order to
achieve debates on environmental engineering and sustainable development entrepreneurship on local,
national or global level.

Specifically, under the auspices of entrepreneurship and sustainable development, the magazine will
include scientific contributions in the fields of environmental engineering and the management of
enterprise and entrepreneurship, showing trends and challenges in the XXI century on the sustainable
development and environmental engineering issues. Contributions will offer to the readers, original and
high quality materials.

Readers: EESDE is designed to provide a source of scientific references to reach any person which has
the research activity in the field of global issues on environment and sustainable entrepreneurship.
EESDE offers to teachers, researchers, managers, professionals, entrepreneurs, civil society and political
personalities, a tool to develop such a sustainable business, which protects the environment.

Content: EESDE publish original papers, reviews, conceptual papers, notes, comments and novelties.

Areas of interest: The main theme and objective of the scientific journal is environmental engineering
and sustainable development entrepreneurship; being no limit to articles which will be considered by
EESDE.
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Obiective si scop: Revista stiintifica ,Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile” este o
publicatie interdisciplinara care urmareste o analiza stiinfifica in scopul realizarii unor dezbateri asupra
ingineriei mediului si antreprenoriatul dezvoltarii durabile pe plan local, national sau mondial.

La nivel concret sub auspiciile antreprenoriatului si dezvoltarii durabile revista va include contributii
stiintifice din domeniile ingineriei mediului, managentul intreprinderii si antreprenoriatului, prezentand
tendintele si provocarile secolului XXI in problematica dezvoltarii durabile si protectiei mediului.
Contributiile vor avea scopul de a oferi cititorilor materiale originale si de Tnalta calitate.

Cititori: IMADD este elaborata pentru a oferi o sursa de referinte stiintifice la indemana oricarei persoane
care are activitatea de cercetare in domeniul problemelor globale cu privire la protectia mediului,
antreprenoriat sau dezvoltarea durabila. IMADD ofera cadrelor didactice universitare, cercetatorilor,
managerilor, profesionistilor, antreprenorilor, reprezentanti ai societatii civile si personalitafi din politica,
un instrument de lucru pentru a dezvolta astfel o afacere durabila protejand mediul inconjurator.

Continut: IMADD publica lucrari originale, recenzii, lucrari conceptuale, note, comentarii si noutati.

Domenii de interes: Tema principala si obiectivele revistei stiinfifice sunt ingineria mediului,
antreprenoriatul si dezvoltarea durabilda, Tnsa nu exista nici o limitare la articolele care vor fi luate in
considerare de catre IMADD.

+ Ingineria industriala

« Tehnologii si echipamente pentru protectia mediului industrial
+« Inginerie si protectia mediului industrial

« Stiinta si ingineria materialelor

+« Antreprenoriat in domeniul dezvoltarii durabile

« Antreprenoriat ecoresponsabil

+«» Antreprenoriat social
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At the beginning,

The topic of environmental protection and

sustainable  development has entered the
educational interest of the Technical University of
Cluj-Napoca in a crucial period for Romania, a period
marked by important changes at a constitutional,
economical, educational and global positioning level.
These processes have developed under the
importance of achieving the objectives for the
integration in the structures of the European Union
and NATO.

In this context, with a determination given by
the deep changes of the economical structure and by
realising the importance of regulations and
engineering actions in creating a different framework
for the industrial activities, one in which the respect
for the environment has become both a restriction
and an opportunity, there was created, within the
Faculty of Materials Engineering, the specialization of
Industrial Environmental Engineering and later, the
advanced studies have appeared: Advanced
procedures in environmental protection and the
Master’s Programmes: Integrated management of
natural resources and waste products, Sustainable
development and  environmental  protection,
Advanced procedures in environmental protection.

Within the Center for Entrepreneurship in
Sustainable Development, the following
postgraduate advanced studies and Master's
Programmes have appeared: Business management
in sustainable development domain, Susatainable
urbanization, Applied informatics in sustainable
development domain, Evaluators in the patrimony
and sustainable development domain, Ecological
security, Intiation and development of an e-business
in sustainable development domain, Green public
sustainable

aquisitions,  Entrepreneurship  for

development, Communication and technologicall
culture in sustainable development domain and
Engineering, law and economy of the sustainable

development.

La inceput de drum,

Problematica protectiei mediului si a

dezvoltdrii durabile a intrat in preocupaérile
educationale ale Universitatii Tehnice din Cluj-
Napoca intr-o perioada crucialda pentru Romania,
marcatd de schimbari importante la nivel
constitutional, economic, educational si cel al
pozitiondrii la nivel global. Aceste procese s-au
dezvoltat sub amprenta realizarii obiectivelor de
integrare in structurile Uniunii Europene si ale
NATO.

In acest context, cu determinarea datd de

schimbarile  profunde la  nivelul  structurii
economice Si constientizarii importantei
reglementarilor  si  actiunilor ingineresti  in

desfagsurarea pe alte baze a activitatilor industriale,
in care respectarea mediului a devenit o restrictie
si 0 oportunitate, in acelasi timp, s-a infiintat in
Facultatii  de

specializarea Ingineria Mediului Industrial, dupéa

cadrul Ingineria  Materialelor
care s-au profilat studiile aprofundate: Procedee
avansate in protectia mediului si masteratele:
Managementul integrat al resurselor naturale si al
deseurilor, Dezvoltarea durabild si protectia
mediului, Procedee avansate in protectia mediului.

In cadrul Centrului pentru Promovarea
Antreprenoriatului in Domeniul Dezvoltarii Durabile
au luat nastere urméatoarele studii aprofundate
masterate:

postuniversitare  si Managementul

afacerilor in domeniul dezvoltarii  durabile,
Urbanizare sustenabild, Informaticd aplicatd in
domeniul dezvoltarii durabile; Evaluatori in
domeniul patrimoniului si al dezvoltarii durabile;
Securitatea ecologicd; Initierea si dezvoltarea unui
e-business in domeniul dezvoltarii durabile;
Achizitii publice verzi; Antreprenoriatul dezvoltarii
durabile; Comunicare si culturd tehnologicd in
domeniul dezvoltarii durabile si Ingineria, dreptul si
economia dezvoltarii durabile.

Experienta dobanditd in acest domeniu,

noile cerinte apdrute ca urmare a Tratatului de
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The experience achieved in this domain,
the new demands which have appeared as a
result of the Treaty of Accession of Romania to the
European Union and the conscientious necessity
of building up hope by our own forces have
determined the appearance of thorough actions in
the sustainable development domain. These have
materialized in the creation of the “Center for
Entrepreneurship in Sustainable Development -
CPADDD?”, with the general objective of supporting
the initiation of new businesses in the sustainable
development domain, by including them in a
programme of professional training which targets
entrepreneurial and managerial competences, by
offering consultance for the development of the
initiated business, by creating model spin-offs in
the rural and urban areas. At the same time, within
its framework, the new concept of “entrepreneurial
university” is promoted, thus answering to the
newest tendencies of development in university
actions.
The necessity of developing this center in a
national and international scientific context has
been the starting point for the realization of the

scientific jJournal called ,Environmental
Engineering and  Sustainable = Development
Entrepreneurship’/  ,Ingineria Mediului Si

Antreprenoriatul Dezvoltérii Durabile”. It is realized
by CPADDD as a new series of the publication
Acta Technica Napocensis, which has been
appearing within the Technical University of Cluj-
Napoca starting from 1992, continuing the tradition
of the Scientific Bulletin of the Politechnical
Institute Cluj-Napoca, published since 1958, in
partnership with the Academy for European
Sustainable Development — ADED.

This journal aims to promote sustainable
development and entrepreneurship in a global
and

research and education of the inter-

transdisciplinary ~ entrepreneurial ~ actions by

including research and education of the inter- and
trans-disciplinary ~ entrepreneurial  actions by
including sustainable development specific activities,
researchers, teachers,

by being open to

entrepreneurs, governmental and non-governmental

Aderare a Roméniei la Uniunea Europeana si
congtientizarea necesitatii cladirii sperantei prin
propriile forfe au determinat aparitia actiunilor de

aprofundare in  domeniul  antreprenoriatului
dezvoltarii  durabile.  Aceste  lucruri  s-au
materializat in construirea ,Centrului pentru
Promovarea  Antreprenoriatului  in  Domeniul

Dezvoltarii Durabile - CPADDD”, avand ca obiectiv

general sprijinirea inifierii de noi afaceri in
domeniul dezvoltérii durabile, prin includerea intr-
un program de formare profesionala ce vizeaza
competentele antreprenoriale si manageriale, prin
oferirea consultantei pentru dezvoltarea afaceri
initiate, prin elaborarea unor spin-off-uri model in
mediul rural si urban. Totodata, in cadrul acesteia
se promoveazd si noul concept de ,universitate
antreprenoriald”, raspunzand astfel celor mai noi
tendinte de dezvoltare ale actiunilor universitare.
Necesitatea dezvoltarii acestui centru in
context stiintific national si international a constituit
punctul de plecare pentru realizarea revistei
stiintifice and

s~Environmental  Engineering

Sustainable  Development  Entrepreneurship’/
JIngineria Mediului si Antreprenoriatul Dezvoltarii
Durabile’.

Ea este realizata de CPADDD ca o noua
serie a publicatiei Acta Technica Napocensis,
publicatie ce apare in cadrul Universitétii Tehnice
cu anul 1992,
Stiintific  al
Institutului Politehnic Cluj-Napoca, editat din anul
1958,

Dezvoltarea Europeana Durabila — ADED.

din  Cluj-Napoca incepéand

continudnd  traditia  Buletinului

in parteneriat cu Academia pentru

Aceasta revista 1si propune promovarea
dezvoltérii durabile si a antreprenoriatului intr-o
societate globala aflata intr-o puternica dinamica a
schimbatrii.

Revista doreste sa promoveze cercetarea si
educatia la nivelul actiunilor antreprenoriale inter-
si transdisciplinare cuprinzand activitati specifice
dezvoltérii durabile, fiind deschisé cercetatorilor,
profesorilor,

antreprenorilor, organizatiilor

guvernamentale, neguvernamentale Si
specialistilor din cadrul proceselor specifice

dezvoltarii durabile.
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organizations as well as specialists from the
processes which are specific for the sustainable
development.

By realizing the role of the journal within the
scientific and entrepreneurial community, this aims
at becoming a space for the communication and
presentation of the scientific contributions from the
environmental engineering domain and from that
of sustainable development and entrepreneurship.
The scientific committee targets the selection and
publishing  of the original  contributions,
characterized by the possibility of being used in
the practical context of technological development.
At the same time we aim for the publishing of
for the

presentation of synthesis and novelties from the

reviews on the fundamental works,

sustainable development and entrepreneurship
domain.

The publication is addressed to the teachers
from the universities, to the researchers, to the
to the
entrepreneurs, to the representatives of the civil

managers, to the process engineers,
society and to the personalities from the public
administration, by offering them a useful tool in
discovering the opportunities from the field of
sustainable development. The scientific domain of
the journal, that of sustainable development

entrepreneurship,  will  include  contributions
regarding:

. Environmental engineering (Monitoring and
control of environmental polution; Advanced
technologies and equipments for the environmental
rehabilitation (water, air and soil); Security and
energy efficiency; Biosecurity and food safety; Risk
assessment and ecological reconstruction; Recovery
— recycling of raw materials and products at the end
of their life cycle;

low-poluting  technologies;

Feasibility studies, environmental impact
assessments and environmental balance; Innovative
technologies for a new concept of resource use and
sustainable management; Systems and sustainable
energy technologies and reduction of greenhouse
gases; Renewable energy resources and materials;
urbanization, waste

Sustainable Integrated

management, Energetic eco-systems; Energy policy

Constientizand rolul revistei in comunitatea
stiintifica si antreprenoriala, aceasta isi propune a
deveni un spatiu de comunicare gi de prezentare a
contributiilor  stiintifice din  domeniul ingineriei
mediului si al antreprenoriatului  dezvoltarii
durabile.

Comitetul stiintific isi propune selectionarea
si publicarea contributiilor originale, caracterizate
de posibilitatea de a fi utilizate in contextul practic
al dezvoltarilor tehnologice. In acelasi timp, ne
propunem publicarea unor recenzii asupra unor
lucréri fundamentale, prezentarea sintezelor si a
noutatilor din domeniul dezvoltarii durabile si a
antreprenoriatului.

Publicatia se adreseaza cadrelor didactice
universitare, cercetétorilor, managerilor, inginerilor
de proces, antreprenorilor, reprezentantilor
societétii civile si personalitatilor din administratia
publica, oferind acestora un instrument de lucru in
descoperirea oportunitatilor  din domeniul
dezvoltarii durabile. Domeniul stiintific al revistei,
acela al antreprenoriatului dezvoltarii durabile, va
cuprinde contributii care vizeaza:

. Ingineria mediului  (Monitorizarea  si
controlul poludrii mediului; Tehnologii avansate si
echipamente pentru reabilitarea factorilor de
mediu (apa, aer si sol); Securitatea si eficienta
energeticd; Biosecuritatea gi siguranta alimentara;
Evaluarea riscului i reconstructia ecologica;
Recuperarea — reciclarea materiilor prime si a
produselor la sfarsitul ciclului lor de viata;
Tehnologii cu grad redus de poluare; Studii de
fezabilitate, evaludri de impact asupra mediului si
bilanturi de mediu; Tehnologii inovative pentru un
nou concept al utilizarii
durabil;

energetice durabile si a reducerii emisiilor de gaze

resurselor si  un

management Sisteme si  tehnologii
cu efect de sera; Resurse si materiale energetice

regenerabile; Urbanizare durabild; Gestiunea
integratd a deseurilor; Ecosisteme energetice;
Politici

Impactul constructiilor asupra mediului);

energetice in domeniul constructiilor;

° Antreprenoriatul (Antreprenoriatul
dezvoltarii durabile; Antreprenoriat de succes i
intreprinderi

competitive; Teorii gi practici in
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in constructions; Construction impact upon the
environment);

o Entrepreneurship (Entrepreneurship  for

sustainable development; Successful
entrepreneurship and competitive  enterprises;
Theories and practices in the field of
entrepreneurship, Management and financial

analysis; Green public aquisitions; "Business-to-all" —
concept si paradigm, Business evaluation; Models
and organizational strategies and the management
of change;

Integrated management — quality,

environment, security and occupational health;

Organizational communication and information
security; Business management for entrepreneurs in
the field of sustainable development; Education in
sustainable business entrepreneurship);

e Sustainable development (Applied informatics
in sustainable development domain; IT applications
for the business management in the field of
sustainable development; Communication in the field
of sustainable development; Policies and strategies
in sustainable development domain; Technological
culture and communication sustainable development
domain; Engineering, economy and law in
sustainable development; Law and environmental
legislation and sustainable development).

We wish for this journal to become a
prestigious one, to assist industry professionals and
decision makers alike and to have a long life, one
which might exceed the biological lives of those who

have initiated it.

Prof.Eng. Vasile Filip SOPORAN, Ph.D.

Manager Center for Entrepreneurship
in Sustainable Development

domeniul antreprenoriatului; Gestiune si analiza
financiard; Achizitii publice verzi; "Business-to-all"
- concepte si paradigme; Evaluarea
intreprinderilor; Modele si strategii organizationale
si managementul schimbarii; Managementul
integrat - calitate, mediu, securitate si sanatate
ocupationald; Comunicarea organizationald si

securitatea informationala; Managementul

afacerilor pentru antreprenori in  domeniul

dezvoltarii  durabile; Educatie in domeniul
afacerilor antreprenoriatului dezvoltarii durabile);

e Dezvoltarea durabila (Informatica aplicata in
domeniul dezvoltarii durabile; Aplicatii informatice
pentru managementul unei afaceri in domeniul
dezvoltarii durabile; Comunicare in domeniul
dezvoltarii durabile; Politici si strategii in domeniul
durabile;  Cultura

dezvoltarii tehnologica  si

comunicare in domeniul dezvoltarii durabile;
Ingineria, economia si dreptul dezvoltarii durabile;
Dreptul si legislatia in domeniul mediului si al
dezvoltarii durabile).

Dorim ca revista s& devina una de prestigiu,
s& vina in sprijinul specialistilor si decidentilor din
domeniu si sa aibd o viatd lungd, care sa o
depagseasca pe cea biologicd a celor care au

initiat-o.

Prof.Univ.Dr.Ing. Vasile Filip SOPORAN

Manager al Centrului pentru Promovarea
Antreprenoriatului in Domeniul Dezvoltarii Durabile

10
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THE ANALYSIS OF THE ENTREPRENEURSHIP FRAMEWORK
AND THE NEEDS OF ROMANIA

ANALIZA CADRULUI ANTREPRENORIAL S| NEVOILE ROMANIEI
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Abstract: During its modern and contemporary periods of
history, Romania has covered an important oscillating evolution,
on several levels, from the constitutional to the economic and
social ones. The analysis of the evolution of entrepreneurship is
realised from two perspectives, one from the perspective of
evolution and historical differences, and another in terms of
developments made in Romania over the last twenty years. A
subtitle of this work can be found in the system showing the
entrepreneurial evolution from the centralized economy to the
market economy and subsequently to the crisis economy. This
paper is a presentation of the historical background of
entrepreneurship development, a substantial analysis of the
economic and social development of entrepreneurship in post-
revolutionary  period (1990-2010), an assessment of
development opportunities by transforming communities into
business communities, and the existing experience in this field
at Center for Entrepreneurship in Sustainable Development —
CPADDD, a center operating at the Technical University of Cluj-
Napoca.

Keywords: entrepreneurship, entrepreneurship education,
sustainable development, economic and social framework,
entrepreneurial training program, Technical University of Cluj-
Napoca, Romania.

1. The historical framework for the
development of entrepreneurship in Romania

Historical developments are analyzed by
comparing the GDP/inhabitant of Romania to that
of France, for the period between 1914-2008.
During this interval Romania has undergone the
dramatic periods of the two World Wars and those
of three dictatorships — the Carol and Antonescu
dictatorships and the communist dictatorship, the
latter being approved by the world powers at the
end of World War II.

Thus, in 1914, Romania had a GDP/
habitant representing 33% of GDP/habitant of
France. In 1938, the peak year of the interwar

Rezumat: Roménia a parcurs, in perioada modernd si
contemporané a istoriei ei, o evolutie oscilantd importanta, pe
mai multe planuri, de la cel constitutional la cel economic si
social. Analiza evolutiei antreprenoriatului se face din doud
perspective, una din perspectiva evolufiei si a decalajelor
istorice si alta din punctul de vedere al constructiilor facute in
Roménia ultimilor doudzeci de ani. Un subtitlu al acestei lucrari
se poate regasi in prezentarea evolutiei antreprenoriale a
sistemului economiei centralizate catre economia de piata si
ulterior cétre economia de crizd. In aceastd lucrare este
realizatd o prezentare a cadrului istoric de dezvoltare a
antreprenoriatului, o analizd substantiald a cadrului economic si
social de dezvoltare al antreprenoriatului in perioada
postrevolutionard (1990-2010), o evaluare a posibilitatilor de
dezvoltare prin transformarea comunitdtilor in comunitati
antreprenoriale si experienta existentd in acest domeniu la
nivelul Centrului pentru Promovarea Antreprenoriatului in
Domeniul Dezvoltérii Durabile — CPADDD, centru care
functioneazd in cadrul Universitatii Tehnice din Cluj-Napoca.

Cuvinte cheie: antreprenoriat, educatie antreprenoriala,
dezvoltare durabild, cadrul economic si social, program de
pregdtire antreprenoriald, Universitatea Tehnicd din Cluj-
Napoca, Roméania.

1. Cadrul istoric de dezvoltare a
antreprenoriatului in Romania

Evolutile istorice se analizeazd comparand
PIB/locuitor al Romaniei cu cel al Frantei, pentru
perioada 1914-2008. Tara noastra a traversat, in
intervalul respectiv, perioadele dramatice ale celor
doud Razboaie Mondiale si ale celor trei dictaturi-
dictatura carlistd, antonesciana si comunista,
ultima fiind aprobata de marile puteri ale lumii la
sfarsitul celui de al Doilea R&zboi Mondial.

Astfel, in 1914, Romania avea un PIB/locuitor
ce reprezenta 33% din PIB/locuitor al Frantei. Tn
anul 1938, anul de varf al perioadei interbelice,
ponderea aceluiasi indicator era de 16,2%, iar in
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period, the same indicator was 16.2%, and in 1989,
the last year of the absolute centralized economy, the
GDP/habitant reached 16.8%. The transition from the
centralized economy to the market economy led to a
brutal material economic downfall, materialized in
1999, by a value of 9% of the indicator mentioned
above. Without an analysis of these involutions of the
state economy in relation to the European situation, |
consider that the short period between the wars,
considered by some as thriving, and perhaps too
idealized today, by building an effective state in terms
of entrepreneurship, was replaced, in terms of social
and economic construction, by a period in which
entrepreneurial initiative and development were not
considered as virtues, but as elements which had to
be penalized. During this period, called the
centralized economy, the resumption of the market
economy rules was very difficult, dramatic, if we
follow the evolution of the previously mentioned
synthetic indicator.

We conclude that this can be put into a direct
connection with the entrepreneurial framework
condition existing in Romania, where a positive action
state hasn’t always dominated the standby actions
consolidated within the communities. An attempt to
present the economic and social development of
entrepreneurship in post-revolutionary Romanian
period (1990-2010) is shown below.

2. The economic and social development of
entrepreneurship in post-revolutionary
Romania (period 1990-2010)

Romania's return to the space of market economy
and entrepreneurial development in  post-
revolutionary period was slow, with important
losses in the productive capacity.

Without neglecting the progress made, a
real analysis shows that Romania is still far from
the wishes it expressed, many mistakes also being
made probably because of the uncreative
application of left or right-orientation doctrinal
programs. Thus, the state is suffocating by the
huge economic and social pressures, imposed by
sometimes populist social measures, without a
corresponding economic coverage, or by favouring
the emergence of gaps in the distribution of income,
which could not lead to development and real hope
for Romanian citizens. In this framework, there are
four major pressures upon the state, settled by
measures which did not always relate to the
performance of economic activities, but rather by
internal or external conjunctures.

Thus, in early nineties, from 1990-1996,
when a battle was fought in order to strengthen the

anul 1989, ultimul an al perioadei economiei
centralizate  absolute, valoarea PIB/locuitor
ajungea la 16,8%. Perioada tranzitiei de Ila

economia centralizatd la economia de piatda a
determinat o cadere economica brutala, materializata
in 1999, printr-o valoare a indicatorului mentionat
anterior de 9%.

Fara a face o analizd a acestei involutii a
starii economiei prin raportare la situatia
europeana, consider ca scurta perioada interbelica,
considerata de unii infloritoare si poate mult prea

idealizata astazi, prin construirea unei stari
eficiente din punct de vedere al dezvoltarii
antreprenoriatului, a fost finlocuitda la nivelul

constructiilor sociale si economice cu o perioada in
care initiativa si constructiile antreprenoriale nu au
fost virtuti ale dezvoltarii, ci elemente care trebuiau
penalizate.

Se poate concluziona ca decaderea
economica poate fi pusa intr-o legatura directa cu
starea cadrului antreprenorial existent in Romania.
Din pacate, nu intotdeauna starea de actiune
pozitivd a dominat starea de asteptare consolidata
la nivelul actiunilor comunitatilor. Tn cele ce
urmeaza este redata o incercare de prezentare a
cadrului economic si social de dezvoltare a
antreprenoriatului n Romania perioadei
postrevolutionare (perioada 1990-2010).

2. Cadrul economic si social de dezvoltare a
antreprenoriatului in Romania
postrevolutionara (perioada 1990-2010)

Revenirea Romaniei la spatiul economiei de piata
si a dezvoltarii antreprenoriale in perioada
postrevolutionara s-a facut greoi, cu pierderi
importante la nivelul capacitatii productive.

Fara a neglija progresele facute, o analiza
reala ne aratd ca Romania este inca departe de
dorintele exprimate, greselile facandu-se, poate si
printr-o aplicare necreatoare a programelor
insuficient adaptate realitatilor din tara noastra.
Astfel, statul se sufoca la uriasele presiuni de
natura economica si sociala, prin impunerea,
uneori populista, a unor masuri sociale, fara o
acoperire economica corespunzatoare, sau prin
favorizarea aparitiei unor decalaje la nivelul
distribuirii veniturilor, care nu au putut sa duca la
dezvoltare si la o speranta reald pentru cetatenii
Romaniei.

In acest cadru, au aparut patru presiuni
importante la nivelul statului, solutionate prin
masuri care nu au tinut Tntotdeauna de
performanta activitatilor economice, ci mai mult de
conjuncturile interne sau externe. Astfel, in primii
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state capitalism, the solutions came from the
capitalizations of previous accumulations, at both
personal and global-general levels. The political
and economic constructions were hesitant, taking
into account the pseudo-personal interest of the
moment in an economy which was deconstructed
and weakened by inactivity in terms of
competitiveness and by a dramatic confrontation
carried out into the social field.

The second period (1996-2002) meant a
settlement of the economic structures of the
market economy mechanisms, in  which
individualism and personal interest were
immediately dominant in the institutional relations.

Both the first and the second periods were
characterized by a primary and wild speculative
capitalism, when many of the productive identities
have been lost and, for many, also the hope that they
could succeed by their own force was lost.
Unfortunately, both periods have developed under
the atmosphere of the slogan "You just watch and
win", of the pyramidal games, of the dubious
investment funds, the collapse of commercial banks
and the devaluation and resettlement of the national
currency, based on a sophisticated mechanism. Due
also to the fact that most people were unprepared for
this future, these processes have led, for some, to an
often speculative wealth, and for others, to an even
greater poverty and distress. Material gaps in social
classes have become increasingly large and local
primary accumulations have expected a new
confirmation by the participation of globalized capital,
once again speculative, on the domestic market.

A third period, 2002-2008, was marked by
the exploitation of primary accumulations,
performed in the background of the stabilization of
governance and the materialisation of the desire to
belong to the NATO and EU structures. Thus, the
interest in Romania increased. Against this
background, there was a re-evaluation of assets,
especially that of real estate, where the objective
purchased initially for 1 euro started to grow at a
very high speed, suddenly being worth 10 euro,
100 euro, 200 euro, 500 euro and so on. Thus,
available resources have appeared, the
investments were concentrated into real estate, in
the construction of commercial spaces, materially
concentrated and economical concentrators of
finance, by carrying on the speculative operations
based on a fluctuating course of the national
currency. Population consumption was based on
loans given with "generously" and at high costs by
the commercial banks.

Therefore, the state was put in the situation of
having high incomes. Thus, an unrealistic belief has

ani ai anilor noudzeci, 1990-1996, in care a
functionat o luptd pentru consolidarea capitalismului
de stat, rezolvarilie au venit din valorificarea
acumulérilor anterioare, atét la nivel personal, cat si
la nivel general-global. Constructile politice si
economice au fost ezitante, cu luarea in considerare
a interesului pseudo-personal de moment intr-o
economie destructurata si slabitd de o inactivitate in
ceea ce priveste competitivitatea si de o confruntare
dramatica dusa pe taram social.

A doua perioada, 1996-2002, a insemnat o
asezare a structurilor economice la mecanismele
economiei de piatd, n care individualismul si
interesul personal imediat au fost dominante in
relatiile la nivel institutional.

Si prima si a doua perioadéa s-au caracterizat
prin capitalismul speculativ, primar si salbatic, in
care s-au pierdut foarte multe din identitatile
productive si s-a pierdut pentru foarte mulli
speranta ca pot reusi prin proprille forte. Din
pacate, ambele perioade s-au desfasurat fin
climatul sloganului ,Te uiti si castigi”, al jocurilor
piramidale, al fondurilor de investitii dubioase, al
caderii bancilor comerciale, al devalorizarii si
reagsezarii monedei nationale, Tn baza unui
mecanism tot mai sofisticat. Aceste procese au
condus, si pe fondul nepregatirii populatiei, pentru
unii la o bogatie de cele mai multe ori speculativa,
iar pentru altii, din ce in ce mai multi, la o mare
saracie si la o mare deznadejde. Decalajele
materiale la nivelul populatiei au devenit din ce in
ce mai mari, iar acumularile primare autohtone au
asteptat o noua confirmare data de participarea,
din nou speculativa, a capitalului globalizat pe
piata autohtona.

A treia perioada, 2002-2008, a Tnsemnat
valorificarea acumularilor primare, desfasurata pe
fondul stabilizarii actului de guvernare si al
materializérii dorintei de apartenenta la structurile
NATO si ale Uniunii Europene. Interesul fatd de
Roménia a crescut. Pe acest fond, a aparut o
revalorificare a patrimoniului, Tn special cel
imobiliar, in care obiectivul cumparat cu un euro a
inceput, cu o viteza foarte mare, sa valoreze 10
euro, 100 euro, 200 euro, 500 de euro si asa mai
departe. Astfel, au aparut resurse disponibilizate,
investitiile s-au concentrat in domeniul imobiliar, Tn
constructia spatiilor comerciale, concentrate fizic si
concentratoare economic in domeniul financiar,
prin executarea unor operatii speculative pe baza
unui curs fluctuant al monedei nationale.
Consumul populatiei a avut ca fundament
imprumuturile acordate cu ,darnicie” si la costuri
mari de catre bancile comerciale.

Prin urmare, statul s-a vazut in situatia de a
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been consolidated: that the situation would be
perpetual and the spending possibilities would
always be higher, with the allocations of funds being
made, in some cases, in an irresponsible and
abusive manner.

The third period ended, perhaps too quickly,
and unfortunately, the infrastructure development
and the value of jobs did not make an impact as far
as the citizens were concerned. Basically, the third
period was also characterized by a balance from
the outside rather than by a visionary vision at the
governmental level.

The fourth period, which has began in 2008,
is ingoing, and it represents a consequence of the
aggregation of two situations: the global economic
crisis and the weaknesses demonstrated by lack of
creativity contained in the measures adopted.
Against this background, conflicting decisions have
appeared, lack of judgment in some decisions,
hesitant explanations, inconsistent with the truths of
reality, their role had a manipulative character, there
were contradictions between what was stated and
what was actually done, lack of professionalism,
minor theme debates. In this context, the following
were being felt: the deepening of the economic
crisis, the crisis of human resources, the crisis in the
management of both the economic activities and the
functioning of the state and its institutions. In this
context, there was a need to take the necessary
steps for a re-sizing of the financial resources, the
need for new agreements with international financial
institutions and perhaps the worst thing of all, that of
taking certain actions in the financial and social
plan, many of them necessary, but nevertheless
these actions have affected a large part of the
working population and the pensioners.

The worsening of the international financial
crisis consequences and the behaviour of central
and local administrations, of not giving adequate
attention to the economic development strategies,
have led to a perception of development more
through its speculative side, without calling for the
innovation and creativity in the development
process. In this context, the attractiveness of local
and regional conditions was not generally regarded
promoted in time as related to low wages of labour.

In conclusion, | believe that the main threat
to Romania is linked to the state of our economy,
to the lack of economic competitiveness, to the fact
that Romania is not able to use its existing human
resources. Therefore, the program needed at a
basic level is one which is able to transform the
economy, to modernize and streamline the state,
to reposition our economy at the European and the
global level. Within these requirements, | appreciate

avea venituri la valori ridicate. Astfel, s-a consolidat
o convingere nerealista: aceea ca situatia va
perpetua si posibilitdtile de cheltuire vor fi foarte
mari, alocarile de fonduri facandu-se, in unele
situatii, iresponsabil si discretionar.

A treia perioada s-a incheiat, poate prea
repede, si din pacate, dezvoltarea infrastructurii si
consolidarea valorii locurilor de munca nu s-au
facut simtite sensibil la nivelul cetatenilor. Practic si
a treia perioada s-a caracterizat printr-o echilibrare
venitd din exterior si mai putin prin valorificari
vizionare la nivel guvernamental.

A patra perioada, inceputa in 2008, este in
curs de desfasurare, fiind o consecinta a cumularii a
doua cauze, criza mondiala si slabiciunile aratate la
nivel economic prin lipsa de creativitate
materializata la nivelul masurilor adoptate. Pe acest
fond, au aparut decizii contradictorii, lipsa de
hotarare pentru anumite decizii, explicatii ezitante si
neconcordante cu adevarurile realitatii, rolul
acestora avand de multe ori un caracter
manipulatoriu, contradictii intre cele afirmate si cele
facute, lipsa de profesionalism si dezbateri ,majore”
pe teme minore. in acest context, s-au facut simtite:
acutizarea crizei economice, criza resurselor umane,
criza managementului activitatilor economice, a
functionarii statului si a institutiilor acestuia. In acest
cadru, a aparut necesitatea luarii unor masuri la
nivelul unei noi dimensionari a resurselor financiare,
necesitatea unor acorduri cu institutiile financiare
internationale si poate, lucrul cel mai grav, luarea
unor masuri, multe dintre ele necesare intr-o
anumita forma, care au afectat in plan financiar si
social o bund parte a populatiei ocupate si
pensionarii.

Agravarea consecintelor crizei financiare
internationale si comportamentul administratiilor
centrale si locale, acela de a nu acorda o atentie
corespunzatoare  strategilor de  dezvoltare
economica, au determinat o perceptie a dezvoltarii
mai mult prin latura ei speculativa, fara a se face
apel in acest proces la inovare si creativitate.
Atractivitatea conditiilor locale si regionale nu a fost
privitd la nivel global, singura caracteristica
favorabila considerata si promovata in timp fiind cea
legata de nivelul scazut al salarizarii fortei de munca.

in  concluzie, consider c& principala
amenintare la adresa Romaniei este legatd de
starea economiei, de lipsa competitivitatii acesteia,
de faptul ca aceasta nu are capacitatea de utilizare
a resurselor umane existente. De aceea,
programul necesar la nivel fundamental este
programul capabil sa transforme economia, sa
modernizeze si sa eficientizeze statul, s ne
repozitioneze economic la nivel european si global.
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that it takes a new approach, given that after the
current crisis, the next decade may be a period of
unprecedented social creativity, which will devise
new ways to collaborate, in a more creative spirit,
more innovative and more democratic, creativity
being, in fact, a collaborative activity, cumulative
and social, through which people with different
skills, different views share together the knowledge
and develop ideas and to materialize them into
practice.

From this perspective, given the importance
of entrepreneurship education at university level,
the analysis made at national and European level
shows the following:

o Entrepreneurship education has not yet been
sufficiently integrated in the specific programs
of higher education. The vast majority of
entrepreneurship courses are being offered in
commercial and economic studies, even if the
chances of developing innovative and
sustainable ideas are much more present in
higher technical scientific and creative
education.

o Entrepreneurship promotion is extremely low in
countries integrated into the EU, especially
those that joined after 2004.

¢ The organizational structure of schools affected the
development of entrepreneurial  education.
Faculties and departments tend to work separately,
an element that creates too many obstacles for the
students pursuing interdisciplinary courses. In
addition, traditional education methods really do not
favour the development of entrepreneurial
reflections. Interdisciplinary and multidisciplinary
collaboration are essential in  developing
entrepreneurial skills. Entrepreneurs and business
professionals are rarely involved in programs of
study, considering that the true entrepreneur’s
involvement in higher education can compensate
for a lack of practical experience observed in the
current generation of teachers. Meanwhile,
European higher education institutions do not
collaborate effectively with former students who
have successful entrepreneurial experience.
Among other things, mobility of professors and
institutions and enterprises is, in general, very low,
and it is not actively encouraged.

3. Romania's development by creating
entrepreneurial communities

Romania has had throughout its history, more
experiences of generating development at a
centralized level; the development increased
through the thinking and support of others, which

Tn cadrul acestor cerinte, apreciez ca este nevoie
de o noua abordare, avand in vedere faptul ca dupa
depasirea crizei actuale, deceniul urmator poate sa
devind o perioada de creativitate sociala fara
precedent, in care se vor concepe noi modalitati
de a se colabora, intr-un spirit mai creativ, mai
inovator si mai democratic, creativitatea fiind, n
fond, o activitate colaborativa, cumulativa si sociala,
prin care oamenii cu aptitudini, puncte de vedere si
cunostinte  diferite Tmpartdsesc si dezvolta
impreuna idei si le materializeaza in practica.

Din aceasta perspectiva, avand in vedere
importanta educatiei antreprenoriale la nivel
universitar, analiza facutd la nivel national si
european arata urmatoarele aspecte:

o Invatdmantul antreprenorial nu este inca
suficient de bine integrat in cadrul programelor
specifice  Thvatamantului  superior. Marea
majoritate a cursurilor de antreprenoriat sunt
oferite in cadrul studilor comerciale si
economice, chiar daca sansele de dezvoltare a
ideilor inovatoare si viabile sunt mult mai bine
prezente la nivelul Tnvatamantului superior
tehnic, stiintific si creativ.

e Promovarea antreprenoriatului este extrem de
scazuta in tarile care au fost integrate in UE, in
special in cele care au aderat dupa 2004.

e Dezvoltarea invatdmantului antreprenorial este
afectatd de structura organizationala interna a
institutiilor  de  Tnvatamant.  Facultatle  si
departamentele au tendinta de a munci separat,
element ce creeaza multiple obstacole studentilor
in urmarirea cursurilor interdisciplinare. De
asemenea, metodele de Tnvatamant traditional nu
favorizeaza cu adevarat dezvoltarea reflexiilor
antreprenoriale. Interdisciplinaritatea si colaborarea
pluridisciplinara sunt indispensabile in dezvoltarea
aptitudinilor  antreprenoriale.  Antreprenorii  Si
profesionistii intreprinderilor sunt rareori implicati in
programele de studi, considerandu-se ca
implicarea adevaratilor antreprenori in
invatamantul superior poate compensa o lipsa a
experientei practice antreprenoriale reusite. Tntre
altele, mobilitatea profesorilor si cercetatorilor intre
institutile de Tnvatdméant superior si intreprinderi
este, In ansamblu foarte scazuta si ea nu este activ
incurajata.

3. Dezvoltarea Romaniei prin crearea
comunitatilor antreprenoriale

Romania a avut, de-a lungul istoriei ei, mai multe
experiente de generare a dezvoltarii la nivel
centralizat, dezvoltarea fiind mai mult perceputa prin
gandirea si sprijinul altora, venit, de obicei, din alta
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usually came from elsewhere, with other
experiences and perhaps other interests.

| think at this point, that the great chance to
revive Romania at a European and global level is
the building of entrepreneurial communities, and
the partnership led by this fact, an inclusive one for
researchers, engineers, economists, visionaries,
entrepreneurs, government public, bankers, to
determine the sustainable economic development,
one, moreover, able to meet, through labour, the
needs and desires of citizens.

Therefore, by providing the following
framework, the economic development will be
achieved by creating entrepreneurial communities,
which could be realised by creating the main
fundamental requirements:

— creating an entrepreneurial spirit and a
framework at a significant level, capable of
determining the transformation of communities into
entrepreneurial communities;

— stimulating and empowering innovation and
creativity, as key elements in ensuring the development;
— increasing the attractiveness of communities,
with the objective of attracting capital for certain
niches able to create the frame for the
consolidation and recovery of the values and
competitiveness existing and attracted.

The objective of creating a business
community can rely upon four pillars, given the
specific situation of Romania:

— one pillar is that of restoring a sense of
confidence and pride in the population or in a
significant part of the active population;

— another pillar is that of the massive construction
and renovation of the infrastructure, starting not
from the comparison with what has been in the
past, but instead having very clear bench-marks on
where we need to arrive;

— the third pillar is related to the modernization of
the style and management instruments of the
existing potential, in the sense of developing and
diversifying of the resources and using them for
clear objectives, a system which is capable of
functioning regardless of political uncertainties and
of the centralised authorities;

— the fourth pillar is that of economic development
strategy, able to control the collective destiny of the
community in an area where the economy is
structured and enabled to operate at the highest
speeds.

| am aware that the achievement of this
success cannot be easy. | believe that change
must be deep and of good quality, not to be
primarily and primitively reduced to the continuous
and natural rotation of generations, the so-called

parte, alte experiente si poate prin alte interese.

Consider, in acest prim moment, ca marea
sansa de relansare a Roméniei la nivel european
si global este aceea de a pune bazele unei
constructi a comunitatilor antreprenoriale, iar
parteneriatul determinat de aceasta stare,
cuprinzatoare pentru cercetatori, ingineri,
economisti, vizionari, antreprenori, autoritati
publice, bancheri, sa determine dezvoltarea
economica durabila, singura, de altfel, capabila sa
aducad prin muncad satisfacerea nevoilor si
dorintelor cetatenilor.

Prin urmare, cerinta principala fundamentala,
aceea a dezvoltarii economice prin crearea
comunitatilor antreprenoriale, se poate realiza prin
asigurarea urmatorului cadru:

— crearea unui spirit si a unui cadru antreprenorial
la nivel semnificativ, capabile sa determine
transformarea comunitatilor intr-o comunitate
antreprenoriala;

— stimularea si afirmarea inovarii si creativitatii, ca
elemente de baza in asigurarea dezvoltarii;

— cresterea  atractivitati = comunitatilor, cu
obiectivul de a atrage capitalul pe anumite nise
capabile sa creeze cadrul de consolidare si de
valorificare a valorilor si competitivitatii existente si
a celor atrase.

Obiectivul  realizarii  unei  comunitati
antreprenoriale se poate sprijini, avand in vedere
situatia specifica Romaniei, pe patru piloni:

— pilonul restabilirii sentimentului de incredere si
de méandrie la nivelul populatiei sau a unei parti
semnificative din populatia activa;

— pilonul  construirii  si  renovarii masive a
infrastructurii, pornind nu de la comparatia cu ceea
ce a fost, ci avand repere foarte clare asupra starii
unde trebuie sa ajungem;

— pilonul modernizarii stilului si instrumentelor de
gestionare a potentialului existent, in sensul
dezvoltarii si diversificarii resurselor si utilizarii
acestora pe obiective clare, crearii unui sistem
capabil sa functioneze dincolo de incertitudinile
politice si de dependentele actiunilor structurilor si
autoritatilor centralizate;

— pilonul strategiei de dezvoltare economica,
capabil de a controla destinul colectiv al comunitatii
intr-o zond Tn care economia este structurata si
activata sa functioneze la vitezele cele mai inalte.

Sunt constient ca succesul pentru realizarea
acestui obiectiv nu poate fi usor. Consider ca
schimbarea trebuie sa fie una profunda si de
calitate, nu redusa primar si primitiv la cea legata
de miscarea continud si naturald a generatiilor, asa
numita nevoie a ,schimbarii generatiilor”.
Obiectivele si valorile adevarate, exprimate si

16



Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile — Vol. 1, Nr. 1 (2012)

need for a "generational change". True objectives
and values, expressed and reported on the
European and global scene, must truly lead this
process with an international action, recognition
and validation.

| appreciate

the fact that four major

challenges need be taken into account in the future:

— the need to develop a new generation of
entrepreneurs, knowing that entrepreneurship is
primarily a new way of thinking to be mastered
massively and creatively;

— the lack of availability of a skilled and highly
qualified workforce, this being caused by the
massive destruction of productive capacity, by
workforce migration into more developed, mostly
creative areas, by poor professional guidance and
by steering of inappropriate massive investments
into speculative areas;

— the obligation to ensure an essential support for the
local development based on research and innovation,
the action space must be the European and global
ones, these areas being considered as the most
effective instruments for economic diversification;

— the rapid and sustainable transformation of the
existing quality of life within the communities to the
level of the developed communities, which is the
most effective way to attract developers and
investors, with their talent and their families.

In this way, communities will become
valences characterized not only by administrative
organization, but will become major centres of
generating economic development in areas that will
add a new identity to the administrative, cultural and
historical heritage, the one related to the
entrepreneurial and technological values developed
in a creative time. Recognizing this priority, | think
the position of developers, visionaries and investors
as partners of public authorites must be
reconsidered, leading to the state in which partners
should be treated with respect by clarifying the rules
to be provided in order to achieve the progress
requirements of the community, providing prioritised,
professional and efficient processing of the requests
of the new partners, representing the class of
entrepreneurs and developers.

4. Experience of the "Center for
Entrepreneurship in Sustainable
Development” in the preparation for
creating entrepreneurial communities

The overall objective of the "Center for
Entrepreneurship in Sustainable Development" is
to help launch new businesses in sustainable
development, by creating a training program aimed

raportate la spatiul european si global, trebuie sa
conducad cu adevarat acest proces, cu actiune,
recunoastere si validare internationala.

Apreciez faptul ca in perspectiva vor exista
patru provocari majore de care trebuie tinut cont:
— necesitatea dezvoltarii unei noi generatii de
antreprenori, stiind ca antreprenoriatul este, in
primul rand, un nou mod de géandire care trebuie
insusit masiv si creator;

— lipsa disponibilitatii unei forte de munca Tnalt
calificate, acest lucru este datorat distrugerilor
masive ale capacitatilor de productie; migratiei
populatiei active in zonele dezvoltate, Tn mare
parte, creative; orientarii profesionale neadecvate
si dirijarii masive a investitillor spre domeniile
speculative;

— obligativitatea asigurarii unui sprijin esential
pentru dezvoltarea autohtona bazata pe cercetare
si inovare, spatiul de actiune trebuind sa fie cel
european si global, aceste domenii fiind
considerate instrumentele cele mai eficace pentru
diversificarea economica;

— transformarea rapida si durabild a calitatii vietii
comunitatilor la nivelul celui existent in cadrul
comunitatilor dezvoltate, acesta fiind mijlocul cel
mai eficient de a atrage creatorii si investitorii, cu
talentul si familiile lor.

In aceastd manier3, comunitatile vor deveni
caracterizate nu numai prin valentele organizarii
administrative, ci vor deveni centre majore de
generare a dezvoltarii economice, in spatii in care
vor adduga la mostenirea administrativa, culturala
si istoricd si o nouad identitate, cea legata de
valorile antreprenoriale si tehnologice dezvoltate
creator intr-un interval de timp. Recunoscand
aceasta prioritate, consider ca trebuie regandita
pozitionarea  dezvoltatorilor,  vizionarilor i
investitorilor in calitate de parteneri ai autoritatilor
publice, generand starea in care partenerul trebuie
tratat cu respect prin clarificarea regulilor care
trebuie asigurate in realizarea cerintelor de progres
ale comunitatii, asigurand prelucrarea prioritara,
profesionistd si eficientd a cerintelor noilor
parteneri, cei reprezentand clasa antreprenorilor si
dezvoltatorilor.

4. Experienta ,,Centrului pentru Promovarea
Antreprenoriatului in Domeniul Dezvoltarii
Durabile” in pregatirea constituirii
comunitatilor antreprenoriale

Obiectivul general al ,Centrului pentru Promovarea
Antreprenoriatului in Domeniul Dezvoltarii Durabile”
constd in sprijinirea initierii de noi afaceri in
domeniul dezvoltarii durabile, prin realizarea unui
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at entrepreneurial and managerial skills, by
providing advice to start new businesses and
support, enhance and develop existing businesses
and developing spin-off models for urban and rural
areas.

The specific objectives of the Center are to
develop entrepreneurial and managerial skills in
areas relevant to sustainable development
(alternative energy, integrated waste management
by collecting, sorting and production of new
materials by recycling, building green houses
based on the principles of "green house";
development of green industrial processes,
development of clean technologies, environmental
processes and ecological acquisitions (green);
helping to launch new businesses through the
"Business Incubator", initiation of Spin-offs through
active partnerships with NGOs, providing ongoing
consulting services, tailored to the individual needs
of the Center members, and to the businesses
initiated by them, promoting entrepreneurial culture
in sustainable development by providing examples
of best practice by national and European
academic communities; finding new ways to
promote entrepreneurial culture in order to connect
resources and services to the business
requirements of sustainable development, new
business support, information and promotion of EU
documents on sustainable development,
encouraging the creation of virtual business, by
creating programs/simulation applications on the
establishment, operation and development of
companies in sustainable development, to simulate
a business plan and a community building and
dissemination of awareness campaigns in local
and national media.

The main activiies of CPADDD are:
formation of entrepreneurial and management
skills, and the development of entrepreneurial spirit
in a general entrepreneurship, in the Department

of Training (DFP), Research to promote
entrepreneurial culture in the department of
research to Promote Entrepreneurial Culture

(D.Ce.), Advice to start business in sustainable
development in the Department of Advice (D.Co.);
Promoting entrepreneurial culture in sustainable
development in the Department of Promotion
(D.Pro.), Making a ‘"virtual enterprise" in
sustainable development and "Spin-Offs" which
reflect the specific urban and rural environments;
the achieving of "mobile Incubator" which will
ensure, by traveling, training and advisory services
from the specialists’ center, establishment of the
production sector which will ensure seminars in
universities and businesses to  promote

program de formare profesionala ce vizeaza
competentele antreprenoriale si manageriale, prin
oferirea de consultantd pentru initierea de noi
afaceri si pentru sprijinirea, consolidarea si
dezvoltarea afacerilor existente si prin elaborarea
de spin-off-uri model pentru mediul urban si rural.
Obiectivele specifice ale centrului sunt:
dezvoltarea  competentelor  antreprenoriale  si
manageriale care tin de domeniul dezvoltarii durabile
(resursele energetice alternative; gestiunea integrata
a deseurilor prin colectarea, trierea si obtinerea de
noi materiale prin reciclare; realizarea constructiilor
ecologice dupa principiile ,casei verzi’; dezvoltarea
procedeelor industriale ecologice; dezvoltarea
tehnologiilor curate si a proceselor ecologice si
achizitile ecologice (verzi); sprijinirea initierii de noi
afaceri prin intermediul ,Incubatorului de afaceri’, a
spinn-off-urilor prin parteneriate active cu ONG-uri;
oferirea unor servicii de consultantd permanenta,
adaptata nevoilor individuale ale membrilor Centrului
si a afacerilor initiate de catre acestia; promovarea
culturii antreprenoriale in  domeniul dezvoltarii
durabile, prin oferirea unor exemple de buna practica
a unor comunitati academice nationale si europene;
gasirea unor noi metode de promovare a culturii
antreprenoriale cu scopul conectarii resurselor si
serviciilor la cerintele antreprenoriale ale dezvoltarii
durabile, pentru sprijinirea de noi afaceri; informarea
si promovarea documentelor Uniunii Europene
privind dezvoltarea durabild; incurajarea creatiei
informatice pentru intreprinderi virtuale, prin crearea
unor programe/aplicatii privind simularea Tnfiintarii,
functionarii si dezvoltarii unei societati comerciale in
domeniul dezvoltarii durabile, pentru simularea unui
plan de afaceri si a construirii unei eco comunitati Si
diseminarea  rezultatelor prin  campanii de
constientizare in media localéa si nationala.
Principalele activitati ale CPADDD sunt:
Formarea competentelor antreprenoriale,
manageriale si dezvoltarea fintr-o maniera
generalizata a spiritului antreprenorial in cadrul
Departamentului de Formare Profesionala (DFP);
Cercetare pentru promovarea culturii
antreprenoriale in cadrul Departamentului de
cercetare pentru promovarea culturii antreprenoriale
(D.Ce.); Consultanta pentru initierea afacerilor n
domeniul  dezvoltarii  durabile  in  cadrul
Departamentului de  Consultanta  (D.Co.);
Promovarea culturii antreprenoriale in domeniul
dezvoltarii durabile in cadrul Departamentului de
Promovare (D.Pro.); Realizarea ,,Tntreprinderii
virtuale” Tn domeniul dezvoltarii durabile si a ,Spin-
off-urilor” care reflectd specificul mediului urban si
rural; Realizarea ,Incubatorului mobil” prin care se
va asigura, in forma itineranta, formarea
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entrepreneurial culture and activities center. In
this framework, the achievement of the Center
publications will be ensured.

The DFP  department organize 7
improvement postgraduate courses (CPP) and
three specialised postgraduate courses (CSP) or
professional masters. Postgraduate training
courses cover the following areas: Business
Management CPP1-Sustainable development,
CPP2-Sustainable urbanization, CPP3-Applied
Informatics in sustainable development; CPP4—
rated heritage and sustainable development, CPP5—
Ecological security, CPP6—Initiate and develop an e-
business for sustainable development; CPP7-
Green Procurement.

Postgraduate courses or professional masters:
M1—Entrepreneurship  development;  M2—Cultural
communication and technology for sustainable

development and M3-Engineering, law and
economics of sustainable development.

The D.Ce. department will perform the
following  activities:  analysis of  business

opportunities in order to connect resources and
services in North-Western and Central Region
business requirements of sustainable development,
review and update the skills of sustainable
development, research into methods of promoting
entrepreneurial culture; information and promotion
of EU documents on sustainable development,
creation of technology in sustainable development
and entrepreneurship.

The D.Co. department will perform the
following activities: advice and assistance to create
new business in sustainable development,
including through spin-offs; counselling in order to
promote innovative environmental technologies,
reorganization and study of new organizational
structures.

The D.Pro. department will perform the
following activities: dissemination of specific

activities on sustainable development and
entrepreneurship held in the Center,
communication and publicity for

entrepreneurship in sustainable development,

including implementation of "Journal of
sustainable entrepreneurship”.

Specific problems the setting of
entrepreneurial community will materialize by
building partnerships that  will follow
implementation of entrepreneurial vision,

building the creativity and innovation economy
and being more attractive for capital and
labour.

To achieve an entrepreneurial vision of
community economical development, the following

profesionala si serviciile de consultanta din partea
specialistilor Centrului; Constituirea sectorului de
productie care va asigura organizarea seminariilor
in cadrul universitar si al mediului de afaceri pentru
promovarea culturii antreprenoriale si a activitatilor
centrului. Tn acest cadru, se va asigura realizarea
publicatiilor centrului.

Tn cadrul departamentului DFP se organizeaza
7 cursuri de perfectionare postuniversitara (CPP) si 3
cursuri de specializare postuniversitare (CSP) sau
masterate profesionale. Cursurile de perfectionare
postuniversitara sunt organizate in urmatoarele
domenii: CPP1-Managementul afacerilor in domeniul
dezvoltarii durabile, CPP2-Urbanizare sustenabila,
CPP3-Informatica aplicata in domeniul dezvoltarii
durabile; CPP4—Evaluatori in domeniul patrimoniului si
al dezvoltarii durabile; CPP5—Securitatea ecologica;
CPP6-Initierea si dezvoltarea unui e-business in
domeniul dezvoltarii durabile; CPP7-Achizitii publice
verzi. Cursurile de specializare postuniversitara sau
masterate profesionale: M1—Antreprenoriatul dezvoltarii
durabile; M2—Comunicare si culturd tehnologica in
domeniul dezvoltarii durabile si M3—Ingineria, dreptul si
economia dezvoltarii durabile.

In  cadrul departamentului D.Ce. se
desfasoara  urmatoarele  activitdti:.  analiza
oportunitatilor antreprenoriale cu scopul de a
conecta resursele si servicile din Regiunea de
Nord-Vest si Regiunea Centru la cerintele
antreprenoriale ale dezvoltarii durabile; analiza si
actualizarea calificarilor din domeniul dezvoltarii
durabile; cercetarea metodelor de promovare a
culturii antreprenoriale; informarea si promovarea
documentelor UE privind dezvoltarea durabil3;
creatia informatica in domeniul dezvoltarii durabile
si a antreprenoriatului.

In cadrul departamentului D.Co. se vor
desfasura urmatoarele activitati: consultantd si
asistenta pentru crearea de noi afaceri in domeniul
dezvoltarii durabile, inclusiv prin intermediul spin-
off-uri; consiliere pentru promovarea tehnologiilor
ecoinovatoare; reorganizarea si studierea noilor
structuri organizatorice.

In cadrul departamentului D.Pro. se vor
desfasura urmatoarele activitati: diseminarea activitatilor
specifice  domeniilor  dezvoltéri  durabile  si
antreprenoriatului  desfasurate in cadrul centrului;
comunicarea si publicitatea pentru antreprenoriat n
dezvoltare durabila, inclusiv realizarea buletinului
infformativ. ~ Problematica  specifica  constituirii
comunitatilor antreprenoriale se va materializa prin
construirea de parteneriate care vor urmarii
realizarea unei viziuni antreprenoriale, construirea
economiei creativitatii si inovarii si cresterea
atractivitatii pentru capital si pentru forta de munca
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actions are established:
— implementation  of
entrepreneurial forces;

— encouraging business development by creating

programs to foster

programs and business training and
entrepreneurial specialty publications on
sustainable development (Newsletter and the
"Journal of Environmental Engineering and

Sustainable Entrepreneurship);

— young entrepreneurs could be supported
through an institutional advisory program, called
"MENTOR" in order to facilitate access to financial
resources;

— establishment of partnerships with public
institutions, associations and employer bodies
specific business, interested in the design,
initiation and conduct of economic development
processes;

— development of entrepreneurial  training
programs and sustainable development, with
specific administrative structures for professionals
involved in regulatory activites to conduct
sustainable entrepreneurship.

Considering that the center for development
is linked to innovation and creativity, in a world
where capital and labour force move freely and
there is only one way to succeed, which is to
innovate the products and services, in the draft
constitution, CPADDD  for  entrepreneurial
communities formation based on the economy of
creativity and innovation, we proposed the
following actions:

— innovative alliances with partners;

— attracting talent of innovation and creativity;

— innovation in public-private partnership;

— programs for IT infrastructure and IT
applications in the field of entrepreneurship for
sustainable development;

— supporting the development of infrastructural
facilities for the implementation of innovation,
especially high technology parks and clusters;

— implementing a program of support and
recommendation of innovative firms to the public
authorities to test new technologies;

— design a system in its new business incubators
in the life sciences, energy, biotechnology and
nanotechnology;

— making a research project on information
systems influence technological and newly
formed culture, that of information systems on
society and the level of entrepreneurship and
economic developments;

— the implementation of "Technological culture —
Sight" project, intended for young people in a
community space, to create a state of promoting

Pentru realizarea unei viziuni antreprenoriale
asupra dezvoltarii economice a comunitatii sunt
stabilite urmatoarele actiuni:
— realizarea  programelor
fortelor antreprenoriale;

— Tincurajarea crearii si dezvoltarii afacerilor prin
realizarea programelor de formare antreprenoriala si
a publicatiilor de specialitatea antreprenoriald din
domeniul dezvoltarii durabile (Buletinul informativ si
revista ,Ingineria Mediului si Antreprenoriatul
Dezvoltarii Durabile);

— sprijinirea  printr-un  program de consultanta
institutionald, numit ,MENTOR”, a tinerilor antreprenori
cu scopul facilitarii accesarii resurselor financiare;

— constituirea parteneriatelor cu institutile publice,
structurile asociative si patronale specifice mediului
de afaceri, interesate in proiectarea, declansarea si
desfasurarea proceselor de dezvoltare economica;
— dezvoltarea unor programe de formare
profesionald antreprenorialda si  in domeniul
dezvoltéarii durabile, cu specific pentru specialistii
structurilor administrative angrenati in activitatile
de reglementare a desfasurarii antreprenoriatului
dezvoltarii durabile.

Considerand faptul ca centrul dezvoltarii
este legat de inovatie si creativitate, intr-o lume in
care capitalul si forta de munca circuld liber si a
existentei unei singure modalitati de a reusi, aceea
de a inova produse si servicii, in cadrul proiectului
CPADDD  pentru constituirea  comunitatilor
antreprenoriale bazate pe economia creativitatii Si
inovarii, am propus urmatoarele actiuni:

— aliante cu parteneri novatori;

— atragerea talentelor din domeniul inovarii si
creativitatii;

— inovarea in parteneriatul public — privat;

— programe de utilizare a infrastructurii
informatice si a aplicatiilor informatice Th domeniul
actiunilor  antreprenoriale  pentru  asigurarea
dezvoltarii durabile;

— sustinerea dezvoltarii spatiilor infrastructurale de
aplicare a inovarii, cu precadere a parcurilor si
polurilor tehnologiilor inalte;

— realizarea unui program de sprijinire si de
recomandare catre autoritatile publice a firmelor
novatoare, in vederea testarii noilor tehnologii;

— proiectarea unui sistem de incubatoare pentru
realizarea noilor firme Th domeniul stiintelor vietii,
energiei, biotehnologiilor si nanotehnologiilor;

— realizarea unui proiect de cercetare a influentei
sistemelor tehnologice asupra culturii noi formate,
aceea a sistemelor informatice, asupra societatii si
dezvoltérilor la nivel antreprenorial si economic;

— realizarea proiectului ,Cultura Tehnologica la
Vedere”, destinat tinerilor in formare, intr-un spatiu

pentru  stimularea
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implementing the
entrepreneurship;

— operation of laboratory technology business
accelerator, providing easy access to interested
entrepreneurial network and redundant financial
potential field;

— development of impact economic missions
(visits, participation at economic, scientific and
exhibitions) to promote and  strengthen
entrepreneurial ideas and actions undertaken in
the community;

The attractiveness of capital transformation
and workforce to general and specific
constructions made at the institutional level, the
transformation model of communities into
entrepreneurship communities, the following
projects are proposed:

— strategy of attracting capital to develop market
segments or "niche market";

— program of discovery and use of competent and
creative human resources;

— information on entrepreneurial economic and
cultural life of the community and to promote
entrepreneurial opportunities.

technologies of

5. Conclusions

Basically, this paper first analyses the
entrepreneurial framework from a centralized
economic system to the market economy and
the economical crisis, taking into account
Romania's needs, it presents a response to the
crisis, an answer which aims at the
transformation of communities into
entrepreneurial communities, in addition to
transforming the business aims and modifying
the action of public authorities, meaning that
they become attached to the position of
administrators and planners and promoters of
wealth. In this manner, authorities are a major
player in the economic development, a process
reinforced by the ambition of citizens to live in a
Center that has the means to be beautiful, to
take pride in the actions to protect the natural
and architectural heritage, to enjoy and take part
in cultural and sports activities generated within
the community, to count on the efficacy and
safety of the infrastructure, whether it relates to

water, to transport, leisure or waste management.

The objective, in a synthetic manner, would
be that of building a sustainable attractive, active
and dynamic community, with a generous space
given to creative energies, which, by using high
technologies, would be able to develop a creative
and effective economy, anchored in the European
and global issues.

al comunitatii, pentru crearea unei stari de
promovare si aplicare a tehnologiilor la nivelul
actiunilor antreprenoriale;

— functionarea laboratorului de accelerare a
afacerilor tehnologice, prin facilitarea accesului la
reteaua antreprenoriala interesata si cu potential
financiar disponibilizat domeniului;

— dezvoltarea unor misiuni economice de impact
(vizite, participarea la evenimente economice, stiintifice
Si expozitionale) pentru promovarea si consolidarea
ideilor si actiunilor antreprenoriale desfasurate la
nivelul comunitatii. In cresterea atractivitdtii pentru
sosirea capitalului si pentru atragerea fortei de munca,
pe langé constructile generale si specifice facute la
nivel institutional, Tn cadrul modelului de transformare
a comunitatilor in comunitati antreprenoriale se propun
urmatoarele proiecte:

— strategia de atragerea capitalului pentru dezvoltarea
unor segmente de piata sau a unor ,nise de piatad”;

— program de descoperire si utilizare a resurselor
umane competente si creative;

— promovarea prin buletinul informatic antreprenorial
cu privire la viata economica, culturald a comunitatii si
pentru promovarea oportunitatilor antreprenoriale.

5. Concluzii

Practic, in cadru lucrarii, dupa analiza cadrului
antreprenorial de la sistemul economiei centralizate
la economia de piata si la economia de criza, tinand
cont de nevoile Romaniei, se prezintd un raspuns
pentru situatia de criza, raspunsul care urmareste
transformarea  comunitatilor  in comunitati
antreprenoriale, in care pe langa transformarea
mediului de afaceri se urmareste si modificarea
modului de actiune al autoritdtilor publice
comunitare, in sensul ca acestea sa devina pe
langd pozitia de administratori si proiectanti si
promotori ai bogatiei. Prin aceastd maniera,
autoritatile devin, astfel, un jucator important in
dezvoltarea economica, proces consolidat de
ambitia cetatenilor de a trai intr-un Centru care are
mijloacele de a fi armonios, de a se mandri cu
actiunile de protejare a patrimoniului natural si
arhitectural, de a se bucura si a lua parte la actiunile
culturale si sportive generate in cadrul comunitatii,
de a conta pe eficienta si siguranta infrastructurii, fie
ca aceasta se refera la apa, la transport, la
agrement sau la gestionarea deseurilor.

Obiectivul, Tn exprimare sintetica, ar fi acela al
cladirii durabile a unei comunitéti atractive, active si
dinamice, cu un spatiu acordat generos energiilor
creatoare, capabile, prin utilizarea inaltelor tehnologii,
sa dezvolte o economie creativa si eficienta, ancorata
la problematica europeana si globala.
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Abstract: Increased quantities of WEEE need to be
recycled every year. The aim of this paper is to evaluate
the entrepreneurial opportunities related to the use of
electrostatic separation technologies for processing them.
Several technologies that are either already applied in the
recycling industry or under research and development are
described, and their market potential is estimated. Roll-
type corona-electrostatic separators are employed to
extract metals and plastics from electric cable or PC
wastes. Free-fall tribo-electrostatic separators can treat
more than 1500 kg/h of granular plastics. The existing
barriers for sustainable WEEE waste recycling technology
transfer are discussed, emphasizing the role the innovation
hubs and knowledge centres of excellence could play in
testing the feasibility of various technical solutions, in
providing training and education, and in creating
opportunities for entrepreneurship.

Keywords: electrostatic separation, waste electric and
electronic equipment, recycling, entrepreneureship.

1. Introduction

The useful life of electric and electronic appliances
(refrigerators, washing machines, mobile phones,
computers, printers, TVs) is relatively short, and
decreasing as a result of rapid changes in
equipment features and capabilities. This creates
a large waste stream of obsolete equipment,
WEEE [1, 2]. In the European Union, they
represent more than 10’ tons per year, out of
which up to 50% are metals, 30% plastics, 27%
glass [3].

The 1.2-10° mobile phones and 255-10°
personal computers manufactured in 2007

Rezumat: Cantitali tot mai mari de Deseuri de Echipamente
Electrice si Electronice (DEEE) trebuie reciclate in fiecare an.
Scopul acestei lucrdri este sd evalueze oportunitatile
antreprenoriale referitoare la utilizarea tehnologiilor de separare
electrostaticad pentru procesarea acestor deseuri. Sunt descrise si
evaluate din punct de vedere al potentialului de piatd, céateva
tehnologii care, fie sunt deja utilizate in industria de reciclare, fie se
afld in faza de cercetare — dezvoltare. Separatoarele corona-
electrostatice cu cilindru purtator sunt utilizate pentru a recupera
metalele si materialele plastice din deseurile de cabluri electrice sau
din calculatoarele electronice. Separatoarele tribo-electrostatice cu
cddere liberd pot trata mai mult de 1500 kg/h de deseuri de
materiale plastice granulare. Sunt luate in discutie obstacolele
existente in transferul tehnologic pentru reciclarea sustenabild a
DEEE, cu accent pe rolul pe care platformele de inovare si centrele
de excelenta pot sa il aiba in evaluarea fezabilitatii diferitelor solutii
tehnice, in educatia si pregétirea specialigtilor, in crearea de
oportunitati pentru antreprenori.

Cuvinte cheie: separare electrostaticd, deseuri de
echipamente electrice si electronice, reciclare, antreprenoriat.

1. Introducere

Durata de viata a aparatelor electrice si electronice
(frigidere, masini de spalat, telefoane mobile,
calculatoare, imprimante, televizoare) este relativ
scurta si descreste continuu, ca rezultat al
schimbarilor rapide ale caracteristicilor i
performantelor. Se genereaza astfel o cantitate
importantd de aparate uzate moral si deseuri [1, 2].
Tn Uniunea Europeana acestea reprezinta peste 10’
tone/an, dintre care mai putin de 50% sunt metale,
30% materiale plastice, 27% sticla [3].

Cele 1,2:10° telefoane mobile si 255-10°
calculatoare personale fabricate in anul 2007 au
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demanded 85 t Au, 555 t Ag, 11.000 t Co, 139.000 t
Cu [4]. With the ever increasing price of these
materials, it is easy to understand the major
economic interest for the recycling of these
appliances [5], not to mention the environmental
impact: the total CO, emission for the metals
contained in EEE produced in 2006 was 23.4 Mt [4].
The appropriate handling of WEEE can both
prevent serious environmental damage and also
recover valuable materials. The recycling of these
wastes may create  economically and
environmentally sustainable businesses.

Technologies are being developed and
solutions exist for WEEE recycling. They comprise:
(i) component recycling via disassembly; (ii)
materials recycling via mechanical processing,
pyrometallurgy, hydro-metallurgy; (iii) a combination
of these techniques [6]. The vast majority of WEEE
are subject to a mechanical treatment involving
shredding, granulation, magnetic separation, and
classification (Fig. 1).

Prior to mechanical recycling, plastics must
be sorted either by trained operators, who manually
classify the plastics into polymer type and/or colour,
or by using various automated techniques such as X-

folosit 85 tone de aur, 555 tone de argint, 11.000
tone de cobalt si 139.000 tone de cupru [4].
Cresterea continua a pretului acestor materiale
explica interesul major pentru reciclarea DEEE [5],
fara a lua in considerare impactul asupra mediului:
emisiile totale de CO, pentru producerea metalelor
continute in echipamentele electrice si electronice
produse in 2006 au fost de 23,4 milioane tone [4].
Tratarea DEEE previne producerea unor daune
asupra mediului si permite recuperarea unor
materiale cu valoare ridicata.

Au fost dezvoltate tehnologii si exista solutii
pentru reciclarea DEEE. Ele cuprind: (i) reciclarea
componentelor prin dezasamblare; (ii) reciclarea
materialelor prin procesare mecanica, piro-
metalurgie, hidro-metalurgie; (iii) combinarea
acestor tehnologii [6]. Marea majoritate a DEEE
fac subiectul procedeelor de tratare mecanica,

cuprinzand  sfaramare, macinare, separare
magnetica si clasare (Fig. 1).
Inainte de reciclarea mecanica,

materialele plastice trebuie sortate, fie manual
de catre operatori care sa le claseze in functie
de tipul polimerului si/sau culoare, fie prin
tehnici automate ca fluorescenta cu raze X,

ray fluorescence, infrared and near infrared spectroscopie in infrarosu, separare
spectroscopy, electrostatics and flotation [7]. electrostatica, flotatie [7].
I'T Wastes
v
[ COLLECT AND SORT |

Screens

SPECIALIZED PROCESS
&
SPECIFIC OPERATIONS

vy CuAl+
Other metals

Plastics Glass
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Parts
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Figure 1. Recycling flow chart of plastics and metals contained in WEEE.

Following sorting, the plastic is either melted
down directly and molded into a new shape, or
melted down after being shredded into flakes and
than processed into granules called re-granulate.
All metallic particles have to be removed from the
plastic product before this stage of the process [8].
Magnetic separation is a well established
technology for eliminating the ferrous particles.

Electrostatic separation processes have
been specifically developed for the non-ferrous
particles [9]. They may also be the solution for the

Dupa sortare, materialele plastice sunt fie
topite si injectate in noi forme, fie macinate in
forma de paiete si apoi topite pentru a fi
transformate Tn asa-numitul "re-granulat’. Toate
partile metalice trebuie indepartate din materialul
plastic, inainte de aceasta faza a procesului [8].
Separarea magnetica este o tehnologie bine
cunoscuta pentru eliminarea componentelor
feroase.

Procesele de separare electrostatica au fost
dezvoltate Tn special pentru particulele neferoase [9].
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selective sorting of the various types of plastics
contained in the WEEE [10, 11].

The aim of this paper is to evaluate the
entrepreneurial opportunities related to the use of
such electrostatic separation technologies. After a
brief description of several technologies that are
either already applied in the recycling industry or
under research and development, their market
potential is estimated, and the interventions to
foster WEEE recycling technology transfer are
discussed. Establishing innovation hubs and
knowledge centres of excellence could play a
major role in testing the feasibility of various
technical solutions, in providing training and
education, and in creating opportunities for
entrepreneurship.

2. Electrostatic Separation Technologies

Electrostatic separation is the selective sorting of
charged or polarised bodies, under the action of
an electric field [9]. The metal/insulation corona-
electrostatic separation technologies [12] have
already proven their efficiency in the recycling of
electric cable and PCB waste [11]. Tribo-
electrostatic separators are operational for
processing granular mixtures of plastics
recovered from WEEE [13]. Research is in
progress for developing new tribo-charging
devices and improving the overall separation
efficiency.

2.1. Metals/Plastics Separations

In plate-type electrostatic separators, such as the
one in Fig. 2, the electric field is generated between
a tubular electrode connected to a DC high-voltage
supply and a grounded metallic plate [14, 15].

i rIeaty

Figure 2. Forces acting on conducting
(C) and non-conducting (NC) particles in

plate-type electrostatic separators:

F.: electric field force; F,: centrifugal
force; Fy: gravitational force; 1: vibratory
feeder; 2: high-voltage electrode; 3:

grounded plate electrode [15].

Figure 3. Forces acting on conducting (C)
and non-conducting (NC) particles in roll-
type corona-electrostatic separators:
F: electric field force; F;: electric image
force; F.: centrifugal force; F,: gravitational
force; 1: vibratory feeder; 2: corona
electrode; 3: electrostatic electrode; 4:

Ele pot fi o solutie viabila si pentru sortarea diferitelor
tipuri de plastice continute in DEEE [10, 11]. Scopul
acestei lucrari este sa evalueze oportunitatile
antreprenoriale referitoare la utilizarea acestor
tehnologii de separare electrostatica. Dupa o scurta
descriere a catorva tehnologii care fie sunt deja
aplicate in industria de reciclare, fie sunt inca in faza
de cercetare — dezvoltare, este estimat potentialul lor
de piata si sunt discutate actiunile necesare pentru a
facilita transferul tehnologic in domeniul reciclarii
DEEE. Stabilirea unor platforme de inovare si a unor
centre de excelentd Tn domeniul tehnologiilor de
reciclare poate constitui un avantaj major in testarea
fezabilitaji diferitelor solutji tehnice, in furnizarea de
educatie si pregatire pentru specialisti, in crearea de
oportunitati pentru antreprenori.

2. Tehnologii de separare electrostatica

Separarea electrostatica consista in sortarea
selectiva a particulelor incarcate cu sarcina sau
polarizate, sub actiunea campului electric [9].
Tehnologia de separare corona-electrostatica a
amestecului granular de tip metal/izolatie [12] si-a
dovedit deja eficienta in reciclarea deseurilor de
cabluri electrice si a placilor cu circuite imprimate
[11]. Separatoarele tribo-electrostatice sunt utile in
procesarea amestecurilor de materiale plastice
granulare provenite din DEEE [13]. Cercetarile
continua pentru dezvoltarea de noi dispozitive de
triboelectrizare si imbunatatirea eficientei procesului.

2.1. Separarea metal/plastic

In separatoarele electrostatice cu placa (Fig. 2),
campul electric este generat intre un electrod tubular
conectat la o sursa de Tnalta tensiune curent continuu
si electrodul metalic de tip placa [14, 195].

PVC

Cu
o000
v
- (

Figure 4. Typical products of the
electrostatic separation of shredded
electric cable wastes copper and PVC
(particle size: less than 5 mm).

grounded roll electrode; 5: splitter [15].
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The granular material to be separated is fed onto the
surface of the plate electrode. The insulating
particles slide along the plate without being affected
in a significant way by the high-voltage electrode, as
the quantity of charge acquired by triboelectric effect
is negligible in most if not all cases.

These particles are recovered in the left part of
the collector. The behaviour of the conducting
particles is different [16, 17]. They charge by
electrostatic induction in contact with the grounded
plate, are attracted by the high voltage electrode, and
recovered in the right part of the collector [15].

In most industrial plate-type separators, the
particle trajectories, and hence the quantity and
purity of the separated products, can be controlled
solely by adjusting the high-voltage V applied to the
electrode system, and the position (angle y) of the
splitter between the two compartments of the collector.

In a roll-type corona-electrostatic separator,
the granular mixture to be separated is fed with a
certain speed on the surface of a rotating metallic
drum, connected to the ground (Fig. 3). An electric
field is generated between this roll and one or
several electrodes connected to a high-voltage
supply [15, 18].

Materialul granular care trebuie separat este depus pe
suprafata electrodului placa. Particulele
neconductoare aluneca pe electrodul placa si intrucat
sarcina acumulatd prin efect ftriboelectric este
negdlijabild, nu sunt afectate in mod semnificativ de
electrodul de inaltd tensiune. Aceste particule sunt
recuperate Tn partea stdnga a colectorului.
Comportarea particulelor conductoare este diferita [16,
17]. Aceste particule, in contact cu electrodul placa
legat la pamant se incarca prin inductie electrostatica
si sunt atrase de electrodul conectat la inalta tensiune,
fiind recuperate in partea dreapta a colectorului [15].
In majoritatea separatoarelor industriale de tip placa,
traiectoriile particulelor, si implicit cantitatea si puritatea
produselor de separare, pot fi controlate numai prin
reglarea inaltei tensiuni V aplicata sistemului de
electrozi si prin pozitia paletei deflectoare (unghiul y)

plasata intre cele doua compartimente ale
colectorului. Tntr-un separator corona-electrostatic cu
cilindru  purtator, amestecul granular supus

procesului de separare este depus, cu o anumita
viteza, pe suprafata electrodului metalic legat la
pamant (Fig. 3). Campul electric este generat intre
electrodul cilindric si unul sau mai mulii electrozi
conectati la o sursa de inalta tensiune [15, 18].

Figure 6. Materials with high
PC-board content [19].

Figure 7. (a) Good and defect cable-end sleeves [19];

(b) Reject of the cable-end sleeves separation.
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The insulating particles are charged in the
corona field and are pinned to the surface of the
rotating roll by the electric image force [16]. The
conducting particles charge by induction in
contact with the roll and are attracted to the high-
voltage electrode [10, 18]. Consequently, the
factors influencing the separation process should
include the high-voltage level, the electrode
configuration, the feed rate, the granule size, the
roll speed [15].

The separation of fine metallic particles
from WEEE-scrap using the above-described two
types of electrostatic separators is a standard
application with many machines installed in the
recycling industry. Thus, large quantities of
copper and insulating materials are
electrostatically recycled from electric wire and
cable scrap (Fig. 4).

The automatic KWS separator (Fig. 5)
manufactured by Hamos GmbH, Penzberg,
Germany, equipped with 4 roll-electrodes, each
1500 mm in length, is capable of processing 1000
kg/h [19]. Another major application of the same
technology is the recovery of the high-value metal
fraction in pulverized PC-boards (Fig. 6).

Various other applications have been
developed during the last decade. An interesting
one involves the cable end sleeves (Fig. 7),
which consist of a plastic part moulded with an
aluminium tube that is put over the wire.
Sometimes the tube is missing, is put over the
wire. Sometimes the tube is missing, so the cable
sleeve only consists of plastic [19]. The cable-end
sleeves are charged by corona discharge.
Conductive (“good”) parts fall off the roll, while
“plain plastic” sleeves stick to the grounded
electrode and are brushed off. With a standard
KWS 1010-0 roll-type corona-electrostatic
separator, almost 100% of the “wrong” cable-end
sleeves can be separated.

A typical throughput of 200+300 kg/h
represents about 100.000 pieces.

2.2. Separation of Mixed Granular Plastics

Tribocharging the granular WEEEs prior to
exposing them to the action of the electric field
forces in a free-fall electrostatic separator is a
solution that has already been validated by the
recycling industry [11].

During recent years, several attemps have
been made to improve the efficiency of the
existing technologies, which make use of
vibrating or cyclone-like tribocharging devices
[21, 22].

Particulele neconductoare se fincarca in
campul corona si se fixeaza pe suprafata electrodului
rotitor prin forta imagine [16]. Particulele conductoare
se incarca prin inductie electrostatica, in contact cu
electrodul cilindric si sunt atrase de electrodul de
inalta tensiune [10, 18]. In consecinta, factorii care
influenteaza procesul de separare includ nivelul
fnaltei tensiuni, configuratia electrozilor, debitul de
alimentare, dimensiunile particulelor, viteza de rotatie
a electrodului cilindric [15].

In industria de reciclare se utilizeaza frecvent
cele doud tipuri de separatoare electrostatice
descrise mai sus, ca aplicatie standard, in separarea
particulelor metalice fine din DEEE. Astfel, cantitafi
importante de cupru si materiale izolante sunt
reciclate prin separarea electrostatica a deseurilor
granulate de cabluri si conductoare electrice (Fig. 4).

Separatorul electrostatic KVS (Fig. 5) al
firmei Hamos GmbH, Penzberg, Germania, este
echipat cu 4 electrozi cilindrici, fiecare de lungime
1500 mm, si poate procesa 1500 kg/h [19]. O alta
aplicatie importanta a aceleiasi tehnologii este
recuperarea fractiei metalice de valoare ridicata,
obtinutéd prin macinarea placilor cu componente
electronice din calculatoare (Fig. 6).

Printre alte aplicatii ale tehnologiilor de
separare electrostatica dezvoltate n ultimii ani
este si cea referitoare la conectorii pentru
conductoare electrice (Fig. 7), care constau dintr-o
parte din plastic turnata peste un tub din aluminiu,
fixat pe capatul conductorului electric. Deseurile
constau din piese la care tubul metalic lipseste
[19]. Amestecul granular este incarcat cu sarcina
prin descarcare corona, granulele conductoare (Al)
se desprind de cilindru, iar granulele din plastic se
fixeaza pe cilindru si sunt desprinse de peria de
stergere. Cu ajutorul separatorului corona-
electrostatic KVS 1010-0, pot fi separate aproape
100% din deseurile provenite din acest tip de
conectori.

Un debit de 200+300 kg/h reprezinta circa
100.000 de piese.

2.2. Separarea amestecurilor granulare de
materiale plastice

Incarcarea cu sarcind a amestecurilor de materiale
plastice provenite din DEEE prin triboelectrizare,
apoi sortarea lor intr-un separator electrostatic cu
cadere libera, prin intermediul fortelor campului
electric, este o solutie care a fost deja validata de
industria de reciclare [11].

In ultimii ani cercetérile s-au concentrat
asupra cresterii eficientei tehnologiilor existente,
utilizand dispozitive cu vibratii sau de tip ciclon
[21, 22].
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Figure 8. Free-fall tribo-aero-electrostatic separator for mixed
plastics [20] 1: fluidized-bed tribo-charger; 2: air blower;
3: air flow control; 4: feed; 5: high-voltage electrodes;
6: position grid; 7: splitter.

Thus, in a previous paper, the authors
examined the possibility of tribocharging the granular
WEEEs in a fluidized bed device [20] (Fig. 8).

In such devices, the particles get charged
by colliding against each other and with the walls
of the fluidized bed, then they fall freely in the
horizontal electric field generated between two
vertical plate electrodes energized from two high-
voltage supplies of opposite polarities + 50 kV.

Depending on the nature of the walls of the
tribocharger (aluminium or PP), roughly 80% of the
PET contained in a 90% PET and 10% PVC
granular mixture could be recovered, at purities
higher than 99.5% (Fig. 9).

Excellent results were also obtained with
the tribo-vibro-electrostatic separator shown in Fig.
10 [21]. The granules get charged in the “zig-zag”
tubes of the vibratory device displayed in Fig. 11.
The purity of the PET concentrate obtained after
separation is close to 100%, for an 80% recovery
(Fig. 12).

Hamos GmbH, Penzberg, Germany, is
currently manufacturing industrial tribo-
electrostatic separators (Fig. 13) that can process
more than 1500 kg/h. Best results are obtained
with binary mixtures of plastic granules of relatively
homogeneous size (1+5 mm).
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Figure 9. Typical outcome of the tribo-aero-electrostatic
separation of a 90% PET + 10% PVC granular mixture.

Astfel, intr-o lucrare anterioara, s-a studiat
posibilitatea  triboelectrizarii  amestecurilor  de
materiale plastice provenite din DEEE, in pat fluidizat
[20] (Fig. 8). In aceste dispozitive, particulele se
fncarca cu sarcina prin ciocniri repetate intre ele sau
cu peretii dispozitivului de triboelectrizare, apoi cad
liber in zona de camp electric cu distributie orizontala,
generat de doi electrozi plani, verticali, alimentati de
la doua surse de Tnalta tensiune, de polaritate opusa,
+50 kV. In functie de materialul peretilor dispozitivului
de triboelectrizare (Al sau PP), circa 80% din
granulele de PET continute intr-un amestec format
din 90% PET si 10% PVC, pot fi recuperate cu
puritati mai mari de 99,5% (Fig. 9).

Rezultate foarte bune au fost de asemenea
obfinute cu un dispozitiv de triboelectrizare cu
vibratii, prezentat in Figura 10 [21]. Granulele s-au
incarcat cu sarcina intr-un dispozitiv cu tuburi “zig-
zag” (Fig. 11). Puritatea concentratului de PET
obtinut prin separare este aproape de 100% iar
gradul de recuperare 80% (Fig. 12). Hamos GmbH,
Penzberg, Germania, produce separatoare
triboelectrostatice (Fig. 13) care pot procesa
cantitati de materiale plastice de peste 1500 kg/h.
Cele mai bune rezultate se obtin cu amestecuri de
materiale plastice Tn clasa granulometrica
restransa (1+5 mm).

30



Ingineria Mediului gi Antreprenoriatul Dezvoltarii Durabile — Vol. 1, Nr. 1 (2012)

&

Figure 10. Free-fall tribo-vibro-electrostatic separator for mixed

granular plastics [21]. 1: positive high-voltage supply; 2: plate
electrodes; 3: separation chamber; 4: vibratory tribo-charger;
5: feed rate control; 6: frequency meter 7: control panel;
8: negative high-voltage supply; 9: collector.
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Figure 12. Outcome of the tribo-vibro-electrostatic separation
of a 90% PET + 10% PVC granular mixture.

However, mixtures of three or more plastics
can be effectively separated by subjecting them to
multi-stage processing in order to successively
recover the various constituents.

3. Entrepreneurship Issues

3.1. Market Potential
The market potential of electrostatic separation
technologies can be estimated as a function of
possible volumes of WEEE available for recycling
and the typical size of a recycling facility.

These technologies rely on labor intensive
manual operations and require rather small
investments in hardware. Thus, the investment in

Figure 11. Vibratory tribo-charger [21]; 1: tribocharging “zig-
zag” tubes; 2: evacuation of the charged granules; 3: slider;
4: base plate; 5: tube-carrying plate; 6: eccentric wheel;

7: electric motor drive.

Figure 13. EKS tribo-electrostatic separator,
manufactured by Hamos GmbH, Germany.

Amestecuri granulare de materiale plastice
formate din trei sau mai multe componente pot fi
separate prin procesare in mai multe etape, cu
recuperarea succesiva a diferitelor componente.

3. Consideratii referitoare la antreprenoriat

3.1. Potential de piata
Potentialul de piata al tehnologiilor de separare
electrostatica poate fi estimat in functie de
cantitatile de DEEE disponibile pentru reciclare si
capacitatea de procesare a echipamentelor.
Aceste tehnologii necesita forta de munca si
operatii manuale intensive, dar investifile in
echipamente sunt relativ scazute. Astfel, investitia
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state-of-the art separation equipment does not
exceed 2 M€, for a throughput of 5 t/h, and the
minimum amount of workers needed for a stand-
alone operation is estimated to be around five full
time equivalents (FTEs), based on experiences
from Western Europe, USA and Japan [4]. The
critical volume of WEEE for the efficient operation
of a stand-alone facility ranges between 5000 an
8000 t/year. For smaller volumes, the installation
of electrostatic separators could still be
worthwhile  when integrating other waste
processing flows, such as: PET/PP/PE bottles,
CD/DVD, PVC windows, toner cartidges, medical
waste, tail lights [19]. However, having a market
potential does not necessarily mean that a WEEE
recycling unit can be run in a self-sufficient way
(i.e. paid by the sales of recycling output
fractions). Transferring state-of the art,
environmentally sustainable and effective WEEE
technologies should take into account the
existence of legislative, technical and financial
barriers.

3.2. Barriers for WEEE Recycling Technology
Transfer

Policy and legislation may be redoubtable barriers for
the  implementation of sustainable @ WEEE
management systems. Lack of specific legislation, low
national priority, conflicting regulations, and defiant law
enforcement were for many years obstacles to the
development of WEEE recycling activities in Romania
and other East European countries. Benefiting of
increasing policy support and stimulated by both EU
regulations, as well as by numerous awareness rising
actions, these activites are an important
entrepreneurial  opportunity. Lack of collection
infrastructures, high costs of logistics, low available
technical skills, corruption of local administration have
also hindered the WEEE recycling technology
transfer. The governmental interventions to foster
entrepreneurship in this domain may take various
forms: introducing standards and licensing; integration
of the new WEEE recycling faciliies into existing
waste collection systems; promotion of alternative
business models; introduction of specific financing
schemes [4, 23].

The multiple social, environmental and
economic aspects of WEEE management could not
be addressed one-by-one, but in holistic approach.
Sustainable recycling of WEEE will always demand
for a proper managed framework and a financing
scheme, and thus even technology transfer should be
addressed in a broader vision [4]. operations
(employment opportunities, available skills and
education) should be carefully considered [2].

intr-o linie moderna de separare electrostatica pentru
o capacitate de procesare de 5 t/h nu depaseste 2
milioane Euro, iar forta de munca minim necesara,
conform experientei acumulate in UE, SUA si
Japonia, ar fi de circa cinci muncitori 8 h/zi [4].
Cantitatea critica de DEEE care asigura eficienta
unei unitati de procesare este cuprinsa intre 5000 si
8000 t/an. Tn cazul unor cantitati mai mici de DEEE,
utilizarea separatoarelor electrostatice poate fi
convenabila daca linia de reciclare preia si alte tipuri
de deseuri granulare, cum ar fi: buteli din
PET/PE/PP, deseuri de CD/DVD, ferestre din PVC,
cartuse de toner, deseuri medicale nepericuloase,
deseuri din lampi de iluminat [19]. Cu toate acestea,
potentialul de piatd nu inseamna neaparat ca
instalatia de reciclare a DEEE poate sa se
autofinanteze sau sa aduca profit, prin vanzarea
produselor obtinute prin reciclare. Transferul de
know-how 1n  domeniul acestor tehnologiilor
sustenabile trebuie sa ia in considerare existenta
obstacolelor de natura legislativa, tehnica si
financiara.

3.2. Obstacole in transferul tehnologiilor de
reciclare a DEEE

Lipsa unei legislatii specifice, nivelul scazut de
prioritate  pe plan national, reglementarile
contradictorii, deficientele in aplicarea legilor au fost
pentru multi ani adevarate obstacole in dezvoltarea
activitatilor de reciclare a DEEE in Romania si alte
tari Est-Europene. Transferul tehnologic 1in
domeniul reciclarii DEEE a fost franat de lipsa unei
structuri eficiente de colectare, de costurile logistice
ridicate, de nivelul scazut al cunostintelor tehnice de
specialitate, de coruptia la nivelul administratiilor
locale.

Beneficiind de un suport politic crescut,
stimulate de reglementariie UE si de
intensificarea actiunilor de constientizare, aceste
activitati reprezinta o importanta oportunitate
antreprenoriald. Interventiile guvernamentale
care sa stimuleze antreprenoriatul in acest
domeniu pot lua diferite forme: introducerea de
standarde si licente; integrarea noilor instalatii
de reciclare a DEEE in sistemele existente de
colectare; promovarea unor modele alternative
de business; introducerea de programe de
finantare specifice [4, 23].

Reciclarea sustenabilda a DEEE va necesita
intotdeauna un cadru favorabil si un program de
finantare, astfel chiar si transferul de tehnologie ar
trebui abordat intr-o viziune mai larga [4].
Implicatiile sociale si contextul local al actiunilor
(oportunitati de angajare, competentele disponibile)
trebuie cu grija luate in considerare [2].
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3.3. Innovation Hubs and Knowledge Centers
of Excellence

Several groups of organizations have the potential
to develop into innovation hubs and centers of
excellence [4]: university and research institutes;
governmental departments pertaining to the
ministry of economy; non-governmental
organizations that are active in the field of
environmental protection.

Each group of organizations can play its
own exclusive role as innovation hub and serve for
different functions in the developing process.

The objectives of these innovation hubs and
centers of excellence are the following: test the
feasibility of WEEE management schemes,
including but not restricted to such innovative
technologies as the electrostatic separation;
provide training and education to those active in
the field; serve as replicable concept to other
initiatives [4]; create more diverse opportunities for
entrepreneurship.

WEEE is a relative new topic in an emerging
economy like Romania’s as this waste stream
began to become integrated into the recycling
industry only a few years ago. Due to this, the
budding innovation hubs and centers of excellence
still need public support to build up their WEEE
competence based on national or international
cooperation projects [24].

This approach should include the few small
businesses making early steps in the local
development of recycling technologies. The
successful transfer of sustainable innovation and
the creation of new economic activities in the field
of WEEE depend on the effectiveness of the
networks that link the innovation hubs, the
knowledge centers of excellence and the new
businesses.

4. Conclusions

(1) Due to sustainable innovation, stimulated
by increased public awareness regarding
environmental protection, several electrostatic
separation technologies are presently
available for WEEE recycling. Their market
potential in emerging economies, like Romania,
is likely to significantly increase in the near
future, as most of the barriers for the transfer
of this technology have been surpassed.

However, the incapability of collecting
sufficient WEEE from the consumers might
bring heavy economic burden for the recyclers
to sustain daily operation and capital flows.

3.3. Platforme de inovare tehnologica si centre
de excelenta

Mai multe tipuri de organizaii au vocatia de a
dezvolta platforme de inovare tehnologica si centre
de excelenta in domeniu [4]: universitatile si institutele
de cercetare, departamentele guvernamentale afiliate
Ministerului Economiei, organizatiile non-
guvernamentale cu activitati in domeniul protectiei
mediului. Fiecare grup de organizaiii poate juca
propriul rol ca platforma de inovare si poate indeplini
diferite functii Tn procesul de dezvoltare. Obiectivele
acestor platforme de inovare si centre de excelenta
sunt urmatoarele: verificarea fezabilitatii diferitelor
scheme de management al DEEE, incluzand, dar nu
restrictiv, tehnologii inovante cum sunt cele de
separare electrostatica; furnizarea de cunostinte si
educatie celor care activeaza in domeniul reciclarii,
furnizarea de modele-concept pentru alte initiative [4];
crearea de oportunitdfi diversificate  pentru
antreprenoriat. Deseurile de echipamente electrice si
electronice reprezinta o problema relativ noua pentru
o economie Tn dezvoltare cum este cea a Romaniei,
unde fluxul de deseuri a inceput sa fie integrat in
industria de reciclare doar de cativa ani. Datorita
acestui fapt, platformele de inovare si centrele de
excelenta care incep sa se cristalizeze, necesita inca
finanfare publica pentru a-si putea forma si spori
competentele in domeniul reciclari DEEE, pe baza
unor proiecte de cooperare la nivel national si
international [24]. Aceasta abordare trebuie sa
includa micile initiative de afaceri, care fac primii pasi
in dezvoltarea tehnologiilor de reciclare la nivel local.
Succesul transferului de tehnologii sustenabile
inovative si crearea de noi activitati economice in
domeniul reciclari DEEE depinde de eficienta
legaturii dintre platformele de inovare, centrele de
excelenta si noile initiative de afaceri din acest
domeniu.

4. Concluzii

(1) Inovarea sustenabila, stimulatd de cresterea
sensibilitatii opiniei publice referitor la protectia
mediului, a favorizat dezvoltarea catorva tehnologii
electrostatice de separare, disponibile in prezent
pentru reciclarea DEEE. Potentialul lor de piata
intr-o economie Tn dezvoltare, cum este cea a
Romaniei, are perspective semnificative de
crestere n viitorul apropiat, pe masura ce vor fi
trecute obstacolele in calea transferului tehnologic
al acestor tehnologii catre operatorii din domeniul
reciclarii. Totusi, dificultatea colectarii unor cantitati
suficiente de DEEE de la consumatori ar putea
crea dificultati reciclatorilor in  susfinerea
activitatilor curente si a fluxului de capital.
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(2) The innovation hubs and knowledge centers of
excellence established in order to foster this
transfer may play an active role not only in testing
the feasibility of novel WEEE management systems
and in providing training to the personnel, but also
in creating opportunities for entrepreneurship.

(2) Platformele de inovare si centrele de excelenta
constituiti in vederea promovarii acestui transfer pot
sa joace un rol activ, nu numai in verificarea
fezabilitatii noilor sisteme de management al DEEE
si pregatirea specialigtilor, ci si in crearea de
oportunitati pentru antreprenoriat.
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RECYCLABLE MATERIALS — MAJOR COMPONENT
OF SUSTAINABLE DEVELOPMENT IN THE OLTENIA REGION

RECICLAREA MATERIALELOR — COMPONENTA MAJORA
A DEZVOLTARII DURABILE iN REGIUNEA OLTENIA

Daniela ROSCA™, Adrian ROSCA?
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2Faculty of Agriculture and Horticulture, University of Craiova, Romania

Abstract: The paper presents some collaborative and
universitary  interdisciplinary  mechanical  engineering
research activities, in order to assist governmental agencies,
local and regional communities and industrial companies for
better implementation of the recyclable materials concept, to
meet the continuous changing needs of the environmental
engineering goals for sustainable development in the
Oltenia region. An innovative method protection against
floods consisting in modular dykes made by recoverable and
recyclable materials from life-end minning belt conveyors is
described. The real mechanical strengths of recyclable
materials in life-end minning belt conveyors were
experimentally determined. These real mechanical strengths
were necessary to determine the elastic deformation, for
setting the parameters that have to be respected for making
squared panels with good static and dynamic stability to be
used in modular dykes making, for preventing floods or for
the decrease the flood effects.

Keywords: belt conveyors, dykes, floods, mechanical strengths,
recyclable materials

1. Introduction

The concept of sustainable development was
established by UN strategical programmes
recommendation in environmental protection.

The environment’s protection programme in
the EU allows to define the main directions of the
policy of environmental protection and economical
development in all activities in industry, energy,
transport, agriculture and tourism. The recycling of
products became an important objective of the
sustainable resources conservation [1, 2].

Recovery and recycling of the waste
materials and life-end materials represent strategic
priorities, both in the research programmes
financed by the EU and in the national research-
development programmes.

Rezumat: Lucrarea prezintd colaborarea interdisciplinard in
domeniul ingineriei mecanice dintre mediul universitar si
comunitatile locale, agentiile regionale sau guvernamentale si
companiile industriale pentru implementarea eficientd a conceptului
de reciclare a materialelor, componenta a ingineriei mediului in
strategia de dezvoltare durabild a regiunii Oltenia. Lucrarea descrie
o metoda inovativa de protectie impotriva inundatiilor, metoda care
consta in ridicarea unor diguri modulare realizate din benzi de
transport minier, aflate la sfarsitul duratei normale de exploatare,
dar care se pot recupera si recicla. In acest scop au fost
determinate experimental caracteristicile mecanice reale ale
benzilor transportoare aflate la sfarsitul duratei normale de
exploatare in industria extractivd de suprafatd a cérbunilor.
Caracteristicile mecanice reale au fost utilizate pentru determinarea
deformatiei elastice care stad la baza stabilirii parametrilor care
trebuie luati in considerare la ridicarea unor diguri modulare
realizate din panouri cu buna stabilitate staticd si dinamica,
utilizabile pentru prevenirea inundatiilor sau pentru reducerea
efectelor inundatilor.

Cuvinte cheie: benzi transportoare,
caracteristici mecanice, materiale reciclabile

diguri, inundatii,

1. Introducere

Conceptul de dezvoltare durabila a fost stabilit de
ONU pentru programele strategice privind protectia
mediului. Programele pentru protectia mediului
promovate in UE permit definirea directiilor principale
a politicilor privind protectia mediului, precum si a
dezvoltarii economice in toate domeniile de activitate
din industrie, energie, transport, agricultura si turism.
In cadrul acestor programe, reciclarea materialelor a
devenit un obiectiv important al conservarii durabile a
resurselor [1, 2].

Recuperarea si reciclarea materialelor
rezultate din deseuri, precum si a materialelor
aflate la sfarsitul duratei normale de exploatare
reprezinta o prioritate strategica atat in
programele de cercetare a finantate de UE, céat si
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The management of the waste materials relies on
two principles: to avoid the accumulation of waste
materials, and to both recover and recycle all the
industrial materials by using efficient and safety
methods [1, 2].

Situated in south-west of Romania, with its
five counties (Dolj, Gorj, Mehedinti, Olt, Valcea)
with 29212 km? total surface, the Oltenia Region
represents 12.3% in Romania area.

In 2005, in the Oltenia Region there were
registered more than 700 large enterprises, the
most representative consisting of: 66 mining
activity enterprises in Gorj, Mehedinti and Valcea
counties; the largest Romanian electrotechnical
industry company in Dolj county; automobile
industry in Dolj county; cement plant in Gorj
county; 7 large combustion plants in Dolj, Gorj,
Mehedinti and Vélcea counties; 2 chemical plants in
Dolj and Vélcea counties, the largest Romanian
aluminum making company in Olf county, the
most important European havy-water producer in
Mehedinti county.

In Dolj, Olt and Valcea counties the agri-
cultural and horticultural domains represent
important activities. The main problems affecting the
environment in Oltenia Region’s counties is caused
by soil erosion and the desertification hazard
within Dolj and OIt counties; the soil quality
was damaged due to mining activities in Gorj and
Mehedinti counties; chemical substances affect
Dolj and Valcea counties; soil damaged by effects
the floods produced Danube river in Dolj and
Mehedinti counties [1].

In Romania, the current methods for floods
prevention are targeted towards two main types of
actions: consolidation activities, performed as
preventive works or under the imminence of floods,
activities  realized with  construction  heavy
equipment; a minimum stock of sand sacks
planed by the local authorities in the areas where
the danger of flood could appear, is made by the
Departament of Civil Protection Inspection and
Urgent Situations and by the Romanian National
Water Company.

The inconveniences of these methods are
caused by transporting and using heavy equip
ment, in a very short time in rough county, and
also caused by the great quantity of sand sacks
and human effort to realize the increase of the
dyke height [3].

In order to improve the water-tightness of the
dyke height, a recent method recommends the
dyke consolidation with sand sacks covered with
polyethylene thin sheets. During the floods caused
by Danube river in south of the Oltenia Region a

a programelor nationale de cercetare — dezvoltare.
In acest context managementul deseurilor are la
baza doua principii: evitarea acumularii de deseuri,
respectiv recuperarea si reciclarea tuturor
materialelor industriale prin metode sigure si
eficiente [1, 2].

Situatd Tn Sud-Vestul Romaéniei, cu cinci
judete (Dolj, Gorj, Mehedinti, OIt, Valcea) cu
suprafata totald de 29212 km? regiunea Oltenia
reprezintd 12,3% din suprafata tarii.

In 2005, in regiunea Oltenia erau inregistrate
peste 700 de intreprinderi mari, cele mai
reprezentative constadnd in: 66 de firme cu
activitate miniera in judetele Gorj, Mehedinti si
Vélcea; cele mai mari firme romanesti in domeniul
industriei electrotehnice, respectiv in industria de
automobile in judetul Dolj; 7 mari centrale
electrotermice in judetele Dolj, Gorj, Mehedinti si
Vélcea; 2 combinate chimice in judetele Dolj si
Vaélcea; cel mai mare producator de aluminiu n
judetul OIt; unul din cele mai importanti producatori
de apa grea din Europa, in judetul Mehedinti. in
judetele Dolj, OIt si Valcea agricultura si
horticultura reprezintd domenii importante de
activitate. Cele mai importante probleme de mediu
in judetele Olteniei sunt reprezentate de eroziunea
solului si de desertificare in judetele Dolj si Olt;
distrugerea calitafii solului datorita activitatilor
miniere Tn judetele Gorj si Mehedinti, datorita
excesului de substante chimice provenite de la
cele 2 combinate chimice din judetele Dolj si
Valcea, precum si a efectului inundatilor produse
de Dunare in judetele Dolj si Mehedinti [1].

in  Romania, metodele tradifionale de
prevenire a inundatiilor au in vedere doua tipuri
importante de activitati: lucrari de consolidare
realizate preventiv sau realizate in iminenta
inundatiilor, lucrari realizate cu utilaje terasiere
grele; cea de-a doua metoda consta in constituirea
unui stoc minimal de saci de nisip in zonele unde
poate aparea pericolul de inundatii (activitate
realizatd de autoritatile locale, sub coordonarea
Apelor Roméne si a Inspectoratelor pentru Situatii
de Urgenta).

Dezavantajele acestor metode consta in
imposibilitatea transportului operativ al utilajelor
terasiere grele pe cai de acces dificile/ accidentate,
precum si in dificultatea realizarii suprainaltarii
digurilor din cantitati mari de saci de nisip prin efort
fizic concentrat, de foarte scurta durata [3].

In vederea realizarii operative a
suprainaltarii digurilor a fost utilizata metoda in
care sacii de nisip au fost acoperiti cu folie din
polietilend. Tn timpul inundatiilor provocate de
Dunare n ultima perioada (Fig.1), s-a observat ca
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few years ago (Fig. 1), it was observed that due to
the dynamic motion of the water, this method was

not enough to prevent the dykes from breaking [4, 5].

In the Romanian National Lignite Company
in Gorj County there are in use more than 300 km.
of surface coal minning stransport system (Fig. 2).
These belt conveyors are made by textile
insertions PES/PA type (polyester/ polyamide),
CV/PA type (viscose/polyamide) and with steel
cord (ST type) conveyor belts. In the last years,
after several surface coal mines were closed, there
are over 150 km. of conveyor belts with a high
degree of wear which cannot be repaired for
mining utilization (Fig. 3).

It must be specified that during their
working-time, the belts with up to a 25+30% of
wear grade, might be repaired in special mobile
workshops, but the durability of these belts is
35+40% smaller than the new belts [4-6].

The University of Craiova, with more than
24000 students in 17 faculties is the most repre-
sentative in academic education in the Oltenia Region.
In the University of Craiova the environmental
engineering education is realised at the Faculty of
Electomechanics for Environmental Engineering in
Industry, and in the Faculty of Horticulture for
Environmental Engineering in Agriculture. The
University has to enhance the understanding and
adoption of sustainable development principles by
education, research and local and regional
community involvement, to promote, to facilitate and
to offer interdisciplinary education to further
sustainable development at a variety of scales.

The main goal is to create a collaborative and
interdisciplinary approach to assist governmental
agencies, local and regional communities and
industrial companies for better meet of the changing
needs into: new technologies and industries;
intensified reuse of materials and equipment; more

Figure 1. Floods caused by the
Danube river in south of Oltenia
Region.

Figure 2. Belt conveyor in
surface coal minning
transport system.

datorita migcarii apei si a corpurilor plutitoare,
aceasta metoda nu a fost suficienta pentru
prevenirea ruperii unor diguri [4, 5]. Compania
Nationala a Lignitului din judetul judetul Gorj detine
peste 300 km de benzi transportoare in mai multe
exploatari de carbune la suprafata (Fig. 2). Aceste
benzi transportoare sunt realizate cu insertie din
materiale textile tip PES/PA (poliester/ poliamida), tip
CV/PA (vascoza/ poliamida) sau cu insertie metalica
ST. In ultimii ani, dupa inchiderea unui numar mare
de exploatari la suprafatd, au ramas i1n aceste
exploatari peste 150 km de benzi transportoare cu
fnalt grad de uzura, care nu mai pot fi reparate spre a
fi utilizate in continuare in activitatea miniera (Fig. 3).

Trebuie precizat ca pentru exploatarea
normald, numai benzile cu 25+30% uzura ar mai
putea fi reparate de atelierele mobile, dar
durabilitatea acestor benzi este cu 35+40% mai
mica decat a benzilor noi [4-6].

Universitatea din Craiova, cu peste 24000
studenti care studiaza in 17 facultati, este cea mai
reprezentativa institutie de Tnvaiamant superior din
Oltenia. Tn cadrul Universitdti din Craiova,
pregatirea in domeniul ingineriei mediului se
realizeaza de Facultatea de Inginerie Electrica
pentru specializarea Ingineria si Protectia Mediului
in Industrie, respectiv de Facultatea de Agricultura
si Horticultura pentru specializarea Ingineria si
Protectia Mediului in Agriculturd. Un deziderat
important al Universitatii este adoptarea principiilor
dezvoltarii durabile prin educatia la nivel academic
si cercetare cu caracter interdisciplinar, respectiv
prin implicarea participativa activa a factorilor de
raspundere a comunitatilor locale si regionale.

Scopul principal este abordarea
interdisciplinara a problemelor specifice dezvoltarii
durabile, prin abordarea in consens din partea
agentiilor guvernamentale, a comunitatilor locale
si regionale, si a firmelor din diferite domenii

Figure 3. High grade wear belt
conveyors.
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efficient use of natural resources; global climate
change and its effects on population and industry
and agriculture; creating profitable new ventures
which are environmentally sustainable;
penetrating new emerging green industry
markets; incorporating environmental concerns
into strategic planning at all [7].

In the last years, the research activities
have been focused on finding new methods to
reduce the floods effects. In this item, an
applicative / experimentaly research study for
floods effects decreasing by using modular
drains and dykes made of recyclable materials
from recoverable belt conveyors was financed by
the Romanian Ministry for Education and
Research [6-8].

2. Materials and Methods

2.1. Experimental method

A special technical interest is represented by
the steel cable insertion belts 1250+2500
strength category, and by textile insertions
630+1250 strength category (1000+1600 mm
width; 16+25 mm thickness).

To determine the recovering and recycling
possibilities for life-end belt conveyors materials,
samples of steel cable insertion (ST) conveyor
belts, with 70+80% wear grade, were tested in
order to establish the longitudinal tensile
strength of the belt and the specific pulled out
strength steel cable according to STAS 10674
[6].

To determine the recovering and recycling
possibilities for life-end belt conveyors materials,
samples of belt conveyors with 70+80% wear
grade, with textile insertions PES/PA type
(polyester/polyamide) and CV/PA type (viscose/
polyamide), were tested in order to establish the
longitudinal and transversal tensile strength in
the thickness of the belt according to STAS
8915-98 [6].

2.2. Analytical method

The experimental researches results allow to
calculate the admissible strength of the re-
coverable material used to make modular squared
plates made by belt conveyors, taking into
account the static and dynamic loads of the flood
effects.

The analytical method of determining the
elastic deformations of the recyclable squared
plates belt starts from the water pressure variation
law hypothesis [9].

industriale pentru intensificarea utilizarii mai
eficiente a resurselor naturale care sa {ina cont si
de schimbarile climatice, de efectul acestora
asupra populatiei, industriei si agriculturii, de
promovarea conceptului de dezvoltare durabila
prin programe de protectia mediului la toate
nivelurile [7].

n ultimii ani activitatea de cercetare a fost
concentrata si pentru dezvoltarea unor noi metode
de reducere a efectelor inundatiilor. In acest scop,
Ministerul Educatiei si Cercetarii a finantat un grant
de cercetare aplicativa pentru studiul diminuarii
efectelor inundatjilor prin utilizarea unor diguri
modulare realizate din materiale recuperate din
benzile transportoare aflate la sfarsitul duratei
normale de exploatare [6-8].

2. Materiale si metodologie

2.1. Metoda experimentala

Au fost analizate cele mai reprezentative benzi din
punct de vedere tehnic: benzile transportoare cu
insertie din cabluri din otel din categoria de rezistenta
1250+2500, respectiv benzile transportoare cu insertie
textila din categoria de rezistenta 630+1250 (latime
1000+1600mm; grosime 16+25 mm). Pentru stabilirea
posibilitatilor de recuperare si reciclare a benzilor
transportoare aflate la sfarsitul duratei normate de
exploatare, au fost prelevate probe din benzile
transportoare cu insertie din cabluri din ofel (tip ST) cu
grad de uzura de 70+80%, care apoi au fost incercate
pentru determinarea rezistentei la rupere in direciie
longitudinala, respectiv pentru determinarea rezistentei
specifice la sfasiere, conform STAS 10674 [6]. Pentru
stabilirea posibilitétilor de recuperare si reciclare a
benzilor transportoare aflate la sfarsitul duratei
normale de exploatare, au fost prelevate probe din
benzile transportoare cu inseriie textila de tip
poliester/poliamida (tp PES/PA) si de tip
vascoza/poliamida (tip CV/PA), cu grad de uzura de

70+80%, care apoi au fost Tincercate pentru
determinarea rezistentei la rupere 1n directie
longitudinala, respectiv, in directie transversala,
conform STAS 8915 [6].

2.2. Metoda analitica
Rezultatele cercetarilor experimentale au permis
determinarea rezistentei admisibile a materialelor
recuperate utilizabile pentru realizarea de panouri
dreptunghiulare modulare, care trebuie sa {ina cont
de sarcinile statice si dinamice din timpul inundatiilor.
Metoda analitica pentru determinarea
deformatiei elastice a panourilor dreptunghiulare
modulare realizate din materiale recuperate
reutilizabile, are in vedere legea de variatie a
presiunii apei [9].
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p = py(a+x)/2a (1)

where p, - initial static water pressure;
a - length dimension of the belt plate;
x - current part of the main dimension a.

The problem has to be solved considering that
2ax2b squared belt plate is embedded on the
contour, and the initial static water pressure has a
liniar variation on x axe (the vertical one).

Starting from this real condition, the elastic
deformation w of the squared belt plate is given by
the relation [9]:

unde p, - presiunea statica iniiala a apei;

a - lungimea placii modulare de banda;

X - secfiunea curenta de calcul a lungimii placii a.
Rezolvarea problemei are in vedere o placa

dreptunghiulard 2ax2b incastrata pe contur, solicitata

de apa de o presiune initiala statica cu variatie liniara

faia de axa x (axa verticald). Pornind de la aceste

conditii reale de exploatare, deformatia elastica w n

centrul placii dreptunghiulare realizata din banda

transportoare reciclabila, este data de relatia [9]:

o*w  o'w

P
D ox

where: y - axial variable which w is depending;
D - squared belt splate’s rigidity under flood
stress, calculated with relation:

o*w
-+

+
8X28y2 8y4 (2)

unde y - variabila axiala de care depinde deformatja;

D - rigiditatea placii dreptunghiulare sub actiunea
solicitarilor produse de inundatje, calculata cu relatja:

E.s®

SETR @

where: s - belt thickness;
U - Poisson coefficient;
E — elasticity/Young coefficient.
The particular solution of relation (3) is:

b, Po

where a and b are the squared dimensions of the
belt plate.

The elastic deformation w is obtained with
the relation:

:48a-D

unde s — grosimea benzii transportoare;

u — coeficientul Poisson;

E — modulul de elasticitate longitudinala.
Solutia particulara a relatiei (3), este:

(a+ x)(y4 —6h?y? +5b4) @)

unde a si b sunt dimensiunile placii dreptunghiulare
realizata din banda transportoare reciclata.

Deformatia elastica w este determinata apoi
cu relatia:

W:C(a+x)-(y4 —6b?y? +5b4)+ i [A -ch%n;(+ B, -sh%n;( +C X SI&ZHJX +Dx- crL;JX] -COS%/ (5)

135.

Po (1 —p’ )
4aEs®
Imposing the initial conditions:

where: C =

0w
oy?

y =+b :|w|y:ib=0; =0

y=tb

and with serial development, results the equation:

2
unde: C =—p°(l g )
4aEs
Avand in vedere conditiile initiale:

0w
ox?

x=+a =w _ =0;

X=a

pentru dezvoltare in serie, rezulta ecuatia:
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zna zna ch(zn-a/2) a
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Eliminating A, and B, from egs. (7), results:

n+3

768C,a-b’(-1)2

(zn)’

For x = a, the bending forces and the
resistance forces are both zero:

—sh
il

+C, ash
2b

]4Qb

zn

-cP}:O 7)
4b 2

Eliminand A, si B, din ecuatia (7), rezulta:

+Dach N2 _o (8)
2b

Pentru x = a, fortele de incovoiere si fortele
de rezistenta sunt zero, adica:

8szr o*w ©)
oz N oy?

3 3
aax_v3v+(2_ )aia\;vz =0 (10)

Due to eq. (9) condition, results:

zna
1—y)-ch’™@
A (Lu)-chs
MQb-[l-sh@i(l—y)-ch@jzo
mo 2D 4 %

Due to eq. (10) condition, results:

307CH(= 1)2 2-u,

~Bf1—u)- 72 +4G b [ Ch%}"‘lqb( ) sh@a}

Datorita conditiilor formulate prin ecuatia (9), rezulta:

2

Datorita conditiilor formulate prin ecuatia (10), rezulta:

AS*‘ °ch

()’
2[;1b1+”1 hﬂa 2.sh2 g
lum 20 2 2

With egs. (7)+(12), using a=1,5-b, there are
obtained A,, B,, C, and D, values, that are
introduced in relation (5), and the elastic
deformation w can be calculated for any initial
pressure p, value [9].

The maximum strength on the center of the

_qu L+u 1 h;zna a ch@+
lum 20 20 2b
(12)
Cu relatile (7)+(12), folosind valoarea

a=1,5-b, acceptabila din punct de vedere tehnic, se
obftin valorile pentru A,, B,, C, si D,, care dupa ce
sunt introduse in relatia (5), permit determinarea
deformatiei elastice pentru orice valoare a presiunii
statice initiale p, [9].

belt plate (a =1,5-b) can be determined with the Efortul maxim in centrul placii

relation: dreptunghiulare (a = 1,5-b) se determina cu relatia:
6-015-b?

Omax = S— " Mo (13)

The normal unitary equivalent strength in
the center of the belt plate is given by the relation:

O-ech

=0

Efortul unitar normal echivalent din centrul
placii dreptunghiulare este dat de relatia:

(14)

max
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and knowing the real admissible strength of the
belt material o, (experimentally determined),

the necessary belt thickness s is
calculated.
The maximum elastic deformation is

determined with the relation [5, 9]:

plate

W,

max

3. Results and Discussion

In Tab. 1 and Tab. 2 are presented the
recommended data in STAS 10674 and the
experimental data obtained for 70+80% wear
grade used ST belts [6].

In Tab. 1 and Tab. 2 are observed that the
real mechanical characteristics of high grade
used belts represent 30+50% in raport to the new
ST belt product standard values [5].

Table 1.

08

si cunoscand rezistenta admisibila reala a

materialului benzii reciclate o, (determinata

experimental), se poate obfine grosimea necesara
a placii din material recuperabil/ reciclabil.

in final, deformatia elastica maxima se
determina cu relatia [5, 9]

b4
E-s

3

3. Rezultate si discutii

In Tab. 1 si Tab. 2 sunt prezentate valorile pentru
caracteristicile mecanice recomandate in STAS
10674 si valorile obtinute experimental pentru
benzi cu insertie din otel cu un grad de uzura de
70+80% [6].

Din Tab. 1 si Tab. 2 se observa ca valorile
caracteristicilor mecanice ale  materialului
recuperat din benzile cu insertie din otel, cu grad
avansat de uzura, reprezinta 30+50% din valorile
recomandate in standard pentru benzile noi [5].

Experimentally results for longitudinal tensile strength of ST used belts.

Longitudinal tensile strength, [N/mm]

Strength category

Data in standard, for new belt

Experimental data, for used belt

ST 1250 1250
ST 1600 1600
ST 2000 2000
ST 2500 2500

540+620

720+870
890+1040
1210+1430

Table 2.

Experimentally results for steel cable specific pulled out strength of ST used belts.

Steel cable specific pulled out strength, [N/mm]

Strength category

Data in standard, for new belt

Experimental data, for used belt

ST 1250 70
ST 1600 85
ST 2000 85
ST 2500 100

25+40
30+55
35+60
40+70

In Tab. 3 and Tab. 4 are presented the
recommended values in STAS 8915 and the
experimental data obtained for used belts with
PES/PA (polyester/polyamide) type insertion,
CV/IPA (viscose/polyamide) type insertion with
70+ 80% wear grade used [5].

In Tab. 3 and Tab. 4 are observed that the
real mechanical characteristics of high grade
used belts with PES/PA type insertion, or CV/PA
type insertion represent 40+60% in raport with
new textile insertion belt product standard
values [5].

in Tab. 3 si Tab. 4 sunt prezentate valorile
pentru caracteristicile mecanice recomandate in
STAS 8915, respectiv  valorile  obtinute
experimental pentru benzi cu inserfie textila din
poliester/poliamida (PES/PA) si din vascoza/
poliamida (CV/PA) cu grad de uzura de 70+80% [5].

Din Tab. 3 si Tab. 4 se observa ca valorile
caracteristicilor mecanice ale materialului
benzilor cu insertie textila tip PES/PA, respectiv
tip CV/PA, cu grad avansat de uzura reprezinta
40+60% din valorile recomandate in standard
pentru benzi noi [5].

43



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, No. 1 (2012)

This analytical method (AM) was used to
determine the maximum elastic deformation of
textile PES/PA insertion type and CV/PA
insertion type with high grade used belts.

The values obtained with AM and the
values obtained with finite element method
(FEM) are presented in Tab. 5.

For static pressure, FEM needs the
hypothesis: the deformable thin plate is
considered PLANE 2D  axial-symmetric
elements, with GAP contact element with no
friction.

For the dynamic non-linear problem, FEM
used Newton-Raphson method, with Newmark
integration method which takes into account a
Rayleigh amortization factor with DT, = 1° and
DTmax = 5 increment.

In Tab. 5 is observed that the values
obtained with AM are smaller then FEM values,
but the differences are in an acceptable 10%
range [10].

Table 3.
Tensile strength in textile PES/PA type insertion belt.

Metoda analitica prezentata anterior (AM) a
fost utilizata pentru determinarea deformatiei
elastice maxime a benzilor cu inseriie textila tip
PES/PA, respectiv tip CV/PA, cu grad avansat de
uzura. Valorile obtinute prin metoda analitica,
precum si valorile obtinute prin metoda elementului
finit (FEM), sunt prezentate in Tab.5.

Pentru utilizarea FEM, pentru presiune
statica, au fost luate in considerare urmatoarele
ipoteze de calcul: deformarea placii cu elemente
axial-simetrice  PLANE 2D, cu contact al
elementelor tip GAP fara frecare.

Pentru problema dinamica neliniara, FEM
a utilizat metoda Newton-Raphson, cu metoda
de integrare Newmark, care a luat in considerare
factor de amortizare de tip Rayleigh cu
increment DTmin = 17° $i DTmax = 5°.

In Tab. 5 se poate observa ca valorile
obfinute cu metoda analitica sunt mai mici decat
cele obfinute prin FEM, dar diferenta are valoare
acceptabila de 10% [10].

Tensile strength of the belt, [N/mm

Strength category

Longitudinal

Data in standard, for new belt

Experimental data, for used belt

630 630
800 800
1000 1000
1250 1250

240+320
280+400
330+490
410+610

Table 4.
Tensile strength in textil CV/PA type insertion belt.

Tensile strength of the belt, [N/mm]

Strength category

Transversal

Data in standard, for new belt

Experimental data, for used belt

630 190
800 250
1000 320
1250 380

60+110
70+130
90+170
120+210

Table 5.

Maximum elastic deformation of textile PES/PA insertion type and CV/PA insertion type with high grade used belts.

Strength category Belt thickness, [mm)]

Maximum elastic deformation of used belt, [mm]

AM FEM
630 16 28,6 29,75
800 20 26,4 28,6,1
1000 22 231 2534
1250 25 21,9 22,0,9
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4. Conclusion

The paper presents a theoretical and experimental
interdisciplinary research performed in order to
create modular dykes made by recyclable
conveyor belts (that are not recoverable for mining
industry) to prevent or to decrease the flood
effects.

Due to this method the modular metallic
supports were designed (Fig. 4), able to be
mounted with operative assembling, with no heavy
equipment the configuration [6].

The experimental study to determine the
real mechanical characteristics of the recoverable
used belt conveyors permits to analyze the
implementation possibilities of recyclable used
materials for making modular dykes to prevent or
to reduce the flood effects.

Dut to specific weight of the choosen size
belts, the 2.5 m length panels size was chosen for
storing and manipulation during the transport
reasons.

This analytical method and FEM permits to
estimate the modular panels mounted up to 75°
vertical positions, that are stressed by static water
pressure up to 1.2 m depth.

The experimental data and theoretically
method permit designing belt conveyor panel
assembling procedure, and assembly of these
panels on the metallic supports special designed
for positioning of the modular elements according
to the land configuration of the land.

This new method was tested with very good
results (Fig. 5) to prevent the dyke cracking due to
the swirl water motion during the floods few years
ago is south of Oltenia [5].

The paper represents a contribution in the
ecodesign and recommends new research
directions: designing renewal of products, taking
into account recycling and recovery technologies;
the consumer training in order to accept new
products made by technologies with no
environmental impact; development of knowledge
in specific field by the promotion of interdisciplinary
research at the University of Craiova.

4, Concluzii

Lucrarea prezintd o cercetare teoreticd si
experimentala finalizatd n diguri modulare
realizate din materialul recuperabil din benzi

transportoare (care nu mai pot fi utilizate pentru
industria minierd), care vor fi utilizate pentru
prevenirea efectelor inundatiilor.

Datorita acestei metode au fost proiectati
suportii metalici (Fig. 4) pe care se vor monta
operativ placile modulare realizate din materialul
recuperat si reciclat din benzi transportoare uzate,
fara aportul utilajelor terasiere grele [6].

Studiul experimental privind determinarea
caracteristicilor mecanice reale ale materialului
recuperabil din benzile transportoare uzate
permite analiza posibilitatilor de implementare a
materialelor reciclabile pentru realizarea de diguri
modulare utile pentru prevenirea inundatiilor,
respectiv pentru reducerea efectelor inundatiilor.

Datorita greutatii specifice mari a benzilor
transportoare, in vederea transportului si
manipularii operative, au fost realizate panouri cu
lungimea de 2,5 m.

Metoda analitica si metoda elementului finit
au permis realizarea de panouri modulare care,
inclinate la 75° pot rezista la solicitarile statice
produse de presiunea apei cu inaltimea de 1,2 m.

Datele obtinute experimental, precum si
utilizarea  metodelor analitice au permis
proiectarea procedurilor de asamblare a
panourilor modulare confectionate din benzi
transportoare uzate fatd de suportii metalici,
respectiv. montarea acestora 1in functie de
configuratia terenului.

Aceasta metoda inovatoare a fost testata cu
bune rezultate pentru prevenirea ruperii digurilor
datorita miscarii turbionare a apei (Fig. 5) in timpul
inundatiilor din sudul Olteniei [5].

Lucrarea reprezinta o contributie in domeniul
ecodesign-ului si prezinta noi directii de cercetare
interdisciplinara promovate de Universitatea din
Craiova pentru tehnologii de recuperare si reciclare
cu impact minim asupra mediului.
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Figure 5. Dyke cracking prevention with used belt conveyors
to realize the swirl water dispersion.

Figure 4. Modular metallic supports.
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ZINC AND COPPER EXTRACTION FROM POLLUTED SOILS
BY IN SITU BIOLEACHING

EXTRACTIA ZINCULUI $1 CUPRULUI DIN SOLURILE POLUATE
PRIN BIOLIXIVIERE IN SITU

Valer MICLE™, loana Monica SUR

"Technical University of Cluj-Napoca, Faculty of Materials and Environmental Engineering,
103-105, Muncii Boulevard, 400641, Cluj-Napoca, Romania

Abstract: This paper presents experimental preliminary
results and also those obtained by means of a laboratory
model. Soil samples taken from a powerful contaminated
area with heavy metals were subjected to bioleaching
treatment by using two extraction solutions (water and 9K
medium ). It was intended especially to achieve a high
efficiency of extraction of zinc and copper by in situ
bioleaching. Experimental results have shown that in optimal
treatment conditions, zinc can be extracted with a yield of
34 + 86% and copper with a yield of 52 + 92%.

Keywords: copper, in situ bioleaching, polluted soil, zinc

1. Introduction

In Romania, research in the elaboration of
technologies for treating contaminated soils is a
relatively new area of research.

The most common and soil-aggressive
pollution is the one due to the presence of heavy
metals, especially copper, lead, zinc and
cadmium, found in areas of Baia Mare, the
Copsa Mica and Zlatna [1, 2].

Extraction of heavy metals can be
achieved by bioleaching [3], with the main use
of  specific  microorganisms  such as
Thiobacillus ferrooxidans and Thiobacillus
thiooxidans that encourage the solubilization
of metals (Cd, Cr, Cu, Zn) in soils subject to
remediation [4, 5].

Results obtained by J.F. Blais and his
collaborators  (1993) showed that bio-
solubilization of metals is achieved by
bacterial growth of thiobaccilus type and after
5 days of incubation and shaking of the bottles,
the following yields of metal solubilization were
obtained: 69+92%, Zn: 88+97%) [6].

Rezumat: Lucrarea prezintd rezultatele experimentarilor
preliminare precum si cele obtinute prin intermediul unui model
de laborator. Probele de sol prelevate dintr-o zona puternic
contaminatd cu metale grele au fost supuse tratdrii prin
biolixiviere utilizandu-se doud solutii de extractie (apa si mediu
9K). S-a urmarit in special obtinerea unei eficiente ridicate de
extractie a zincului si a cuprului prin biolixiviere in situ.
Rezultatele experimentarilor au arétat c&, in conditii optime de
tratare, zincul poate fi extras cu un randament de 34 + 86% si
cuprul de 52 + 92%.

Cuvinte cheie: cupru, biolixiviere in situ, sol poluat, zinc

1. Introducere

Tn Romania, cercetarile in domeniul elaborarii de
tehnologii pentru tratarea solurilor contaminate
reprezinta un domeniu de cercetare relativ nou.

Poluarea cea mai raspandita si cu efecte
agresive deosebit de puternice asupra solului
este cea datorata prezentei metalelor grele, in
special cupru, plumb, zinc si cadmiu, identificata
in zonele: Baia Mare, Copsa Mica si Zlatna [1,
2].

Extractia metalelor grele se poate realiza
prin biolixiviere [3], avand ca principiu utilizarea
unor microorganisme specifice ca Thiobacillus
ferrooxidans si Thiobacillus thiooxidans ce
favorizeaza solubilizarea metalelor (Cd, Cr, Cu,
Zn) din solurile supuse depoluarii [4, 5].

Rezultatele obtinute de J.F. Blais sgi
colaboratorii  (1993) au indicat faptul ca
biosolubilizarea metalelor se realizeaza prin
cresterea bacteriilor de tip thiobaccilus si dupa 5
zile de incubare si agitare in flacoane, s-au
obtinut urmatoarele randamente de solubilizare
a metalelor Cu: 69+92%; Zn: 88+97% [6].
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2. Materials and Methods

Extraction of heavy metals was performed on three
samples taken from polluted soil from the following
depth intervals: 20+35 cm, 35+55 cm and 55+75 cm.
Determination of metal concentration was performed
by the Institute of Research for Analytical
Instrumentation, Cluj-Napoca by atomic emission

spectrometry in inductively coupled plasma (ICP-AES).

Initial concentration of copper and zinc in
the three collected soil samples are presented in
Tab. 1. Concentrations of Cu, Zn exceed the
alert threshold and Ilimits of intervention
threshold set by Order 756/1997 [7], on soils
with less sensitive use [8, 9].

2. Materiale si metode

Extractia metalelor grele s-a efectuat pe 3 probe de
sol poluat prelevat de la urmatoarele intervale de
adancime: 20+35 cm, 35+55 cm si 55+75 cm.
Determinarea concentratiei de metale s-a efectuat la
Institutul de Cercetari pentru Instrumentatie Analitica,
Cluj—Napoca prin spectrometrie de emisie atomica in
plasma cuplata inductiv (ICP-AES).

Concentratia initiala a cuprului si zincului Tn
cele 3 probe de sol prelevate sunt prezentate in
Tab. 1. Concentratiile Cu, Zn depasesc pragul de
alerta si limitele pragului de interventie stabilite prin
Ordinul 756/1997 [7], privind solurile cu utilizare
mai putin sensibila [8, 9].

Tabel 1.
Concentration of heavy metals determined on collected samples of soil.
Nr. Depth, [cm] Cu, [mg/kg] Zn, [mg/kg]
1 20 +35 5590 2199
2 35+55 7270 6110
3 55 +75 7520 7760

2.1. Preliminary experiments

Regarding the extraction of heavy metals from
polluted soil there were carried out preliminary
experiments on the three samples of depth, sail
was homogenized, and then there were weighed
about 3 g of soil from each sample over which an
extraction solution was added. Metal extraction
was achieved with 30 ml of water and 30 ml 9K
medium, at a ratio of 1:10, like in the scheme from
Figure 1. The samples thus prepared were placed
in a magnetic stirrer at 200 rotations/min and at a
constant temperature of 28 + 2 °C. Shaking time

was set at 2, 4, 8, 12, 24, 48, respectively 72 hours.

At the end of the determined time, 10 ml of solution
were collected from each sample that was
subjected to metal determination by atomic
spectrometry.

2.1. Experimente preliminare

In vederea extractiei metalelor grele din solul
poluat s-au efectuat experimente preliminare pe
cele 3 probe de adancime. Solul a fost
omogenizat, iar apoi s-au cantarit cate 3 g de sol
din fiecare proba, peste care s-a adaugat solutie
de extractie. Extractia metalelor s-a realizat cu
30 ml de apa, respectiv 30 ml mediu 9K, la un
raport de 1:10 dupa schema din figura 1.
Probele astfel pregatite au fost puse intr-un
agitator magnetic la 200 rot/min si la o
temperatura constanta de 28 £ 2 °C. Timpul de
agitare a fost stabilit la 2, 4, 8, 12, 24, 48,
respectiv 72 ore. La sfarsitul timpului stabilit din
fiecare proba s-au colectat cate 10 ml de solutie
care a fost supusa determinarii metalelor prin
spectrometrie atomica.

[ Polluted soil samples ]

Depth 20-35 cm

Depth 35-55 cm

Depth 55-75 cm

9 K medium water 9 K medium water 9 K medium water
treatment treatment treatment treatment treatment treatment
200 rot/min 200 rot/min 200 rot/min 200 rot/min 200 rot/min 200 rot/min
28°C 28 °C 28°C 28°C 28°C 28°C

Atomic absorbtion spectometry analysis

Figure 1. Experiment block scheme.
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For the extraction of heavy metals there
were used Thiobacillus ferrooxidans type bacteria.
Selection of bacteria was done in the same area
from where the soil samples were taken. These
microorganisms were grown in a nutrient
environment of 9K type at a controlled temperature
(29 °C), after Silverman and Lundgren [10] at a pH
between 2.5+3.0.

2.2. Experiments on the laboratory model

The soil samples were taken in the natural state
and placed into a glass container without
disturbing the soil profile. They were placed on a
sort gravel drainage layer of 30+45 mm, depending

on the sampling depth to rebuild soil profile (Fig. 2).

Over this soil there was added a bioleaching
solution composed of native microorganisms taken
from the studied soil and developed in the
laboratory in 9K medium by Silverman and
Lundgren.

Acceleration of metal extraction process was
done through an aeration system at 8 bar pressure
by using a compressor.

The parameters at which this experiment
was conducted are:

- saturated soil column in bioleaching solution
(100% humidity);

- soil aeration for 12 hours a day at a diffuse
pressure of 8 bars;

- constant temperature of 26 + 2 °C;

- constant pH value of 5.

In order to validate the depollution process
by in situ bioleaching and aeration, after beginning
the experiment soil samples were taken weekly.
These samples were analyzed at the Institute of

Research for Analytical Instrumentation, Cluj-
Napoca, in order to determine the metal
concentration.

La extractia metalelor grele au fost utilizate
bacterile de tip Thiobacillus ferrooxidans.
Selectarea bacteriilor s-a realizat din aceasi zona
din care au fost prelevate si probele de sol. Aceste
microorganisme au fost cultivate pe un mediu
nutritiv. de tip 9K la o temperatura controlata
(29 °C), dupa Silverman si Lundgren [10] la un pH
cuprins intre 2,5+3,0.

2.2. Experimente pe modelul de laborator
Probele de sol prelevate in stare naturala au fost
transvazate intr-un recipient de sticla, fara a
deranja profilul solului. Acestea au fost asezate pe
un strat drenaj din pietris sort de 30+45 mm, in
functie de adancimea de prelevare pentru a
reconstrui profilul solului (Fig. 2). Peste acest sol s-
a adaugat solutie biolixivianta alcatuita din
microorganisme autohtone prelevate din solul luat
in studiu si dezvoltate in laborator in mediu 9K
dupa Silverman si Lundgren.

Accelerarea procesului de extractie a
metalelor s-a realizat printr-un sistem de aerare la
presiunea de 8 bari cu ajutorul unui compresor.

Parametrii la care s-a realizat acest
experiment sunt urmatorii:

- coloana de sol saturata in solutie biolixivianta
(umiditatea 100%);

- aerarea solului timp de 12 ore pe zi la o presiune
difuza de 8 bari;

- temperatura constanta 26 + 2 °C;

- pH constant 5.

In vederea validarii procesului de depoluare
prin biolixiviere in situ si aerare, dupa inceperea
experimentului au fost prelevate saptamanal probe
de sol. Aceste probe au fost analizate la Institutul de
Cercetari pentru Instrumentatie Analitica, Cluj-

Napoca in vederea determindrii concentratiei de
metale.

Figure 2. Image of experimental model [11].
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3. Results and Discussion

3.1. Preliminary experiments
Metals were extracted better using the biolixiviating
solution (9K medium) rather that by simple
washing with water [12, 13]. This can be observed
by analyzing the graphs regarding extracted metal
quantity variation in time.

As we can observe from the three figures,

the sampling depth of soil doesn’t have influence
on metal extraction.

Zinc extraction

Concentration [mg/1]
s

6
4
: _/——'/—'
0
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
Time [h]
‘ —e—vater —8— 9K medium |

Figure 3. Extracted zinc quantity variation in
time—depth interval of 20 + 35 cm.

Zinc extraction

30

25
20
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‘ —&—water
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Figure 6. Extracted cooper quantity variation in
time—depth interval of 35 + 55 cm.

3. Rezultate si discutii

3.1. Experimente preliminare
Metalele au fost extrase mult mai bine cu solutia
biolixivianta (mediu 9K), decéat prin spalarea simpla
cu apa [12, 13]. Acest lucru se poate observa si
din analiza graficelor privind variatia cantitatii de
metal extras in functie de timp.

Dupa cum se poate observa din analiza
graficelor, adancimea de prelevare a solului nu
influenteaza extractia metalelor.
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Figure 4. Extracted cooper quantity variation in
time—depth interval of 20 + 35 cm.
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Figure 7. Extracted zinc quantity variation in
time—depth interval of 55 + 75 cm.
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Figure 8. Extracted cooper quantity variation in time—depth interval of 55 + 75 cm.
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3.2. In situ bioleaching on laboratory model
Following the analysis of sampled soil from the
studied areas we can observe that the two metals
subjected to analysis: Cu and Zn were extracted
very well and after only 4 weeks of experiment the
obtained yields were high.

By analyzing the graph from figure 9 we
can observe that the two metals studied present an
increased yield for the surface sample (20+35 cm).
This is possible because the initial quantity of
metal was much less in the surface samples than
in the deeper ones.

3.2. Biolixiviere in situ pe model experimental
In urma analizei solului prelevat din orizonturile
studiate se poate observa ca cele 2 metale
analizate: Cu si Zn s-au extras foarte bine si dupa
numai 4 saptamani de experiment s-au obtinut
randamente ridicate.

Din analiza figurii 6 se observa ca cele 2
metale studiate prezintd un randament mai ridicat
la proba de suprafata (20+35 cm). Acest lucru fiind
posibil deoarece si cantitatea initialda de metal a
fost mult mai scazuta la probele de suprafata decét
la cele de adancime.

Extraction efficency

20-35

35-55
Depth [cm]
£3Zn ECu

55-75

Figure 9. Extraction efficiency.

4. Conclusions

It was found that the studied area is polluted with
Zn, Cu, their concentrations exceeding the alert
threshold and the limits of intervention threshold.

Preliminary analysis of heavy metal
extraction from soil samples with the two
solutions emphasize that zinc and copper are
extracted much better in the solution inoculated
with microorganisms than by simple washing with
water. After conducting these preliminary tests
the innovative solutions for the treatment of soils
polluted with heavy metals by in situ bioleaching
were put into practice.

After 4 weeks of treatment by in situ
bioleaching there were obtained high yields.
Copper and zinc show a higher yield for the
sample from surface (20+35 cm). This is possible
because the initial metal amount was much lower
in surface samples than in the deep ones. There
is no significant difference in extraction yields
based on soil sampling depth, but it depends very
much on the initial concentration of metal that
influences solubilization.

The bioleaching solution that was used (9K
medium) has a very good efficiency for copper
extraction: 52+92%, respectively a good efficiency
for zinc extraction: 34+86%.

The experiments carried out led to the
conclusion that these soils require a remediation
that can be achieved by bioleaching, being a

4. Concluzii

S-a constatat ca zona studiata este poluata cu Zn,
Cu, concentratiile depasind pragul de alerta si
limitele pragului de interventie.

Analizele preliminare privind extractia
metalelor grele din probele de sol cu cele 2 solutii
utilizate scot in evidenta faptul ca zincul si cuprul
se extrag mult mai bine in solutia inoculata cu
microorganisme decat prin spalarea simpla cu
apa. Dupa efectuarea acestor analize preliminare
s-a trecut la punerea in practica a solutiei
inovative de tratare a solurilor poluate cu metale
grele prin biolixiviere in situ.

Dupa numai 4 saptaméni de tratare prin
biolixivierea in situ s-au obtinut randamente
ridicate. Cuprul si zincul prezinta un randament
mai ridicat la proba de suprafatd (20+35 cm).
Acest lucru fiind posibil deoarece si cantitatea
initiala de metal a fost mult mai scazuta la probele
de suprafata decat la cele de adancime. Nu exista
diferente semnificative privind randamentele de
extractie In functie de adancimea de prelevare a
solului, ci depinde foarte mult de concentratia
initiald de metal care influenteaza solubilizarea.

Solutia de biolixiviere (mediu 9K) utilizata
are o eficienta foarte bund pentru extragerea Cu
52+92%, respectiv buna pentru Zn 34+86%.

Experimentarile efectuate au condus la
concluzia ca aceste soluri necesita o remediere
care poate fi realizata prin biolixiviere, fiind o

53



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, No. 1 (2012)

biological treatment method that involves the use
of microorganisms to promote solubilization and
extraction of heavy metals from contaminated
soils.
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ECOTOXICOLOGY INVOLVED IN ENVIRONMENTAL ENGINEERING AND
RISK ASSESSMENT ENTREPRENEURSHIP

ECOTOXICOLOGIA IMPLICATA iN ANTREPRENORIATUL
INGINERIEI MEDIULUI SI EVALUARII RISCULUI

Vasile OROS

"North University of Baia Mare, Faculty of Mineral Resources and Environment,
Dr. Victor Babes street 62A, Baia Mare 430093, Romania

Abstract: this paper represents a general picture of the
domains of interest of an interdisciplinary subject —
Ecotoxicology, with direct applications in the environmental
engineering and protection, especially in risk assessment
activities. Ecotoxicology developed specific investigation
methods — ecotoxicological tests. This paper classifies
ecotoxicological tests according to several criteria. The
results of the tests are materialised in values of
ecotoxicological indicators that have numerous uses in
environmental engineering and protection, especially in
environmental impact and risk assessment. The paper also
presents different markers for acute and chronic toxicity
tests used by WHO. At the end, it identifies a series of
areas/subjects where the results of ecotoxicology are
useful/compulsory, —areas where professionals can
implement  entrepreneurship  activities supported by
scientific research and design activities.

Keywords: ecotoxicological data, ecotoxicological tests,
ecotoxicity, ecotoxicology, environmental impact assessment,
environmental risk assessment.

1. Introduction

Without the intention of producing a new definition,
we can define ecotoxicology as being the border
science between ecology and toxicology that
studies the behavior, action and effects of toxins
on biological systems at individual level and mostly
on supra-individual levels (population or species,
biocenosys or ecosystems). It includes the
characterization of toxicants, their origin and
access ways, the transfer and vehiculation ways in
environment, the exposure ways of organisms,
both at individual level as well as at the level of
biocenosys and ecosystems. Ecotoxicology also
includes specific ways to determine the effects of
toxicants in environment, keeping in mind the
factors related to the nature of the affected
organisms, including the exposure duration and
the multitude of toxic compounds existing in
environment (in low concentrations) [1].

Abstract: Lucrarea reprezintd o privire generald asupra
domeniilor de interes ale stiintei interdisciplinare Ecotoxicologia
cu aplicatii directe in activitdtile de ingineria si protectia
mediului si in special pentru evaluarea riscului. Ecotoxicologia
a dezvoltat metode specifice de investigatie, testele
ecotoxicologice. In lucrare se face o clasificare a testelor
ecotoxicologice dupd mai multe criterii. Rezultatele testelor
ecotoxicologice se materializeaza in stabilirea valorilor unor
indicatori care au numeroase utilizari in practica protectiei si
ingineriei mediului, a protectiei muncii si a sanatatii si mai ales
in evaluarea riscului. In lucrare se face o prezentare a diferitilor
indicatori de toxicitate acutd si cronicd, a indicatorilor de
ecotoxicitate si a altor indicatori precum cei utilizati de
OMS/WHO. In final se identificd o serie de domenii in care
rezultatele ecotoxicologiei sunt utile sau/si obligatorii, domenii
in care expertii pot realiza activitati de antreprenoriat sustinute
prin activitatea stiintificd de cercetare si de proiectare.

Cuvinte cheie: date ecotoxicologice, teste ecotoxicologice,
ecotoxicitate, ecotoxicologie, evaluarea impactului asupra
mediului, evaluarea riscurilor de mediu.

1. Introducere

Fara a considera ca elaboram o noua definitie, putem
considera ecotoxicologia ca fiind stiinta de granita
dintre ecologie si toxicologie care studiaza
comportamentul, actiunea si efectele toxicelor asupra
sistemelor biologice la nivel individual si mai ales la
nivel supraindividual (populatii sau specii, biocenoze,
ecosisteme), cuprinzdnd caracterizarea toxicelor,
provenienta si cadile de acces ih mediu, céile de
transfer si de vehiculare in mediu, caile de expunere si
mecanismele de afectare a organismelor si
consecintele acestora la nivelul individual dar si la
nivelul populatiilor, biocenozelor si ecosistemelor. De
asemenea, ecotoxicologia cuprinde metode specifice
de determinare a efectelor toxicelor in mediu {inand
cont de factorii de mediu precum si de factorii care {in
de natura organismelor afectate, inclusiv de durata de
expunere si de multitudinea noxelor existente
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In order to carry out such studies,
ecotoxicology uses researches and study
methods taken from other related areas
(chemistry, physics, biology, geology and
especially ecology and toxicology).

It also produced specific ecotoxicological
methods. They are represented by
ecotoxicological tests (standardized, most of
them) which measure the toxic effects of
substances, materials of wastes and pollutants
of living organisms.

Toxicity is regarded as a manifestation on
living organisms (individuals), meaning that it
manifests itself at the level of organization of the
living matter. However, toxicity can also be
regarded as a manifestation at sub-individual or
supra-individual levels.

At sub-individual level, toxicity can have
an effect at the level of body parts
(hepatotoxicity, kidney toxicity) or on some
functions of the bodies (neurotoxicity, toxicity on
the respiratory, vascular or excretion systems).
It can also act at cellular level, on the cell as a
whole or on some components of the cells
(hepatocytes, endoplasmic reticulum or on the
mitochondria from hepatocytes).

As a mechanism, toxicants act on
biomolecules on which they stick and whose
functioning they block or alter.

Regarded as a manifestation at this level
(bio-chemical), the first effects are the so-called
bio-chemical lesions, which cannot be observed
directly, but can be determined by biochemical
methods and even measured by chemical,
physical-chemical and biochemical methods.

At this level, ecotoxicology develops ways
of using biomarkers in order to show the sub-
acute levels and the contamination levels that
do not display observable effects, but produce
physiological lesions. Such biomarkers can be
the increase or decrease in the content of
enzymes or metabolites or other measurable
bio-chemical compounds.

At supra-individual level, toxicity can be
manifested at the level of a population,
biocenosys or ecosystems.

In each case, the determination of toxicity
is important.

Measuring toxicity is necessary, on the
one hand, to ascertain the degree of toxicity or
hazard of a substance on human health and
domestic animals (veterinary toxicology) or on
crops and crop productivity (in agriculture).

On the other hand, measuring toxicity is
necessary to differentiate between, certain chemicals

permanent in mediu in concentratii foarte scazute [1].
Pentru a putea realiza astfel de studii, in
ecotoxicologie se utilizeaza metode de cercetare
si de studiu preluate din celelalte domenii inrudite
(chimie, fizica, biologie, geologie si mai ales din
ecologie si toxicologie) dar, s-au elaborat si s-au
pus la punct metode specifice ecotoxicologice.
Aceste metode sunt reprezentate in primul rand
prin  testele ecotoxicologice (multe fiind
standardizate) prin care se masoara efectele
toxice ale substantelor, ale materialelor sau ale
deseurilor si poluantilor asupra organismelor vii.
Toxicitatea este privita ca manifestare
asupra unor indivizi (organisme vii), adica,
toxicitatea se manifesta la nivelul individual de
organizare a materiei vii. Dar toxicitatea poate fi
privitd si ca manifestare la nivel subindividual sau
la nivel supraindividual. La nivel subindividual
toxicitatea se poate manifesta asupra unor organe
(organotoxicitate: hepatotoxicitate, toxicitate
renalda) sau asupra unor funciii realizate de
sisteme de organe, exemplu neurotoxicitate,
toxicitate asupra sistemului respirator,
cardiovascular, excretor etc. De asemenea,
toxicitatea se poate manifesta la nivel celular,
asupra celulei in ansamblu sau asupra unor
organite sau componente structurale ale celulei
(de exemplu asupra hepatocitelor sau asupra
reticulului endoplasmatic ori asupra mitocondriilor
din hepatocite). Ca mecanism, Tn fapt, toxicele
actioneaza asupra unor biomolecule de care se
fixeaza si le blocheazd sau le modifica
functionarea. Privita ca manifestare la acest nivel
(nivelul biochimic), primele efecte sunt asa
numitele ,leziuni biochimice”. Ele nu se pot
observa direct dar pot fi evidentiate prin metode
biochimice si chiar pot fi masurate prin determinari
chimice, fizico-chimice sau biochimice. La acest
nivel, ecotoxicologia dezvolta metode de utilizare a
unor biomarkeri pentru a evidentia efecte subacute
si nivele de contaminare care nu manifesta efecte
observabile dar produc leziuni fiziologice. Astfel de
biomarkeri pot fi cresterea sau scaderea
continutului si activitatii unor enzime ori a unor
metaboliti sau alti compusi biochimici masurabili.
La nivel supraindividual toxicitatea se poate
manifesta asupra unor populatji, biocenoze sau
ecosisteme. La oricare nivel de manifestare, se
pune problema masurarii toxicitati. Masurarea
toxicitatii este necesara, pe de o parte, pentru a
cunoaste gradul de toxicitate sau de periculozitate
a unei substante asupra sanatatii oamenilor si
animalelor domestice (in toxicologia umana si
veterinara) sau asupra plantelor de cultura si a
productivitatii vegetale (in agricultura). Pe de alta
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(synthetic or natural), in terms of toxicity.

Some substances or preparations are toxic
and some are less toxic, it is necessary to classify
them on the grounds of toxicity.

In order to realize that, it was necessary to
develop methods for measuring the toxicity and
establish indicators to express the degree of
toxicity.

The test methods are: toxicological tests
and the indicators used in toxicology end points
are called toxicological indicators.

2. Materials and Methods

This paper presents a general picture of different
types of ecotoxicological test methods, of the legal
requirements and those of a sustainable
development and especially of the assessments of
the opportunities that these tests can provide for
professionals and entrepreneurs in the
environmental protection and environmental
engineering fields.

The determination of toxicity is necessary,
on the one hand, in order to know the degree of
toxicity/danger of a substance on the health of
humans and domestic animals (in human and
veterinary toxicology) or on plants and
productivity (in agriculture).

On the other hand, the determination of
toxicity is necessary to differentiate amongst
different chemicals (synthetic or natural), from the
toxicity point of view. Some chemicals or
compounds are more toxic, some are less toxic,
and a classification is needed according to the
degree of toxicity. This leads to the necessity of
producing methods to measure the toxicity and
express the toxicity degree.

The testing methods are toxicological tests,
and the indicators used are called toxicological
indicators.

The quantitative parameters or indicators of
toxicity allow the quantification and
characterization of the aggressiveness (reactivity)
of different chemicals or compounds to live matter,
on different levels of organization. The most widely
used quantitative parameter in toxicology (acute
toxicity indicator) is Median Lethal Dose (LDsy)
determined experimentally on lab animals. The
Median Lethal Dose (LDsy) is a statistical
parameter which represents the dosage that can
kil 50% of the individuals from a group of
experimental lab animals. This parameter is
expressed in units of toxic mass per unit mass of

parte, masurarea toxicitatii este necesara pentru a
diferentia intre ele, anumite substante chimice
(sintetice sau naturale), din punct de vedere al
gradului de toxicitate. Unele substante sau
preparate sunt mai toxice iar altele sunt mai putin
toxice, este necesara o clasificare a acestora pe
baza criteriului gradul de toxicitate. Pentru aceasta
a fost necesara elaborarea unor metode de
masurare a toxicitafii si stabilirea unor indicatori
care sa exprime gradul de toxicitate. Metodele de
testare sunt festele toxicologice iar indicatorii
utilizati Tn toxicologie se numesc indicatori
toxicologici.

2. Materiale si metode

Lucrarea de fatd este o trecere in revistd a
diferitelor tipuri si categorii de metode de testare
ecotoxicologice, a necesitatilor impuse de
legislatie si de cerintele dezvoltarii durabile si mai
ales o evaluare a oportunitatilor pe care aceste
activitati de testare ecotoxicologica le ofera pentru
experti si pentru intreprinzatori in domeniul
protectiei si ingineriei mediului.

Masurarea toxicitatii este necesara, pe de o
parte, pentru a cunoaste gradul de toxicitate sau de
periculozitate a unei substante asupra sanatafji
oamenilor si animalelor domestice (in toxicologia
umana si veterinara) sau asupra plantelor de cultura
si a productivitaii vegetale (in agricultura). Pe de alta
parte, masurarea toxicitatii este necesara pentru a
diferenfia intre ele, anumite substante chimice
(sintetice sau naturale), din punct de vedere al
gradului de toxicitate. Unele substante sau preparate
sunt mai toxice iar altele sunt mai pufin toxice, este
necesara o clasificare a acestora pe baza criteriului
gradul de toxicitate. Pentru aceasta a fost necesara
elaborarea unor metode de masurare a toxicitatii si
stabilirea unor indicatori care sa exprime gradul de
toxicitate. Metodele de testare sunt festele
toxicologice iar indicatorii utilizati se numesc
indicatori toxicologici.

Parametrii sau indicatorii cantitativi ai toxicitatii
permit cuantificarea si caracterizarea agresivitatji
(reactivitaji) diferiflor compusi chimici sau a unor
preparate, fata de materia vie, la diferite nivele de
organizare a acesteia. In toxicologie, cel mai cunoscut
si cel mai folosit parametru cantitativ sau indicator de
toxicitate acuta este doza medie lefald (DLsy)
determinatéd experimental pe animale de laborator.
Doza medie letala (DLsp) este un parametru statistic ce
reprezintd doza dintr-o substan{a care poate produce
moartea a 50% dintr-un lot experimental de animale de
laborator. Acest parametru este exprimat in unitagi de
masa de substanta toxica raportat la unitatea de masa
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test subjects (i.e. mg/kg of body mass or mM/kg of
body mass or uM/kg of body mass).

3. Results and Discussion

3.1. Testing ecotoxicity
Ecotoxicity refers to hazards or adverse effects
that chemicals or compounds can have once they
reach the environment. Any chemical (new or old
compound) must be tested (mandatory) regarding
the effects of the environment, before actually
being used on a wide scale.

Eventually, any chemical used by humans
ends up in the environment. Its behavior in nature

and its toxic effects are the object of
ecotoxicological testing.
Starting from toxicological tests and

toxiclogical indicators, ecotoxicological tests were
produced and ecotfoxicological indicators were
developed in order to measure ecotoxicity.
Measuring ecotoxicity involves the identification
and quantification of the hazards and adverse
effects that chemicals can have on living
organisms or on populations, biocenosis and
ecosystems.

Taking into account the main environmental
factors, the ecotoxicological tests will address,
separately, toxicity on terrestrial animals, on
aquatic animals, on terrestrial or aquatic plants
and on microorganisms in the waters and in soil.
Ecotoxicological tests will identify the following
types of hazards: toxicity, biodegradability and bio-
accumulation/bio-concentration capacity.

Acute toxicity can be determined through
tests carried out on simple systems such as:
unicellular organisms (bacteria, algae, protozoa),
cell cultures and superior organisms pertaining to
different animal or vegetal species (fishes,
crustaceous, algae, worms, insects, plants),
including superior mammals.

Ecotoxicology was first developed for the
aquatic environments, and the first testing
methods were produced for the aquatic
environments. The first methods were taken from
toxicology and adjusted and then specific testing
methods were produced. Later, these methods
were modified and adjusted for ecotoxicological
tests in order to be wused for the other
environmental factors (terrestrial environment, soil,
sediments).

From the point of view of aquatic toxicity,
based on acute toxicity, the toxicants are classified
into three categories (Tab. 1).

corporala a organismului expus (ex. mg/kg corp
sau mM/kg corp sau pM/kg corp).

3. Rezultate si discutii

3.1. Testarea ecotoxicitatii

Ecotoxicitatea se refera la pericolele sau efectele
adverse pe care substantele chimice sau preparatele
le pot produce dupa ce ajung in mediul inconjurator.
Orice substant{a chimica, preparat sau material nou
produs, inainte sa fie aprobat pentru aplicare pe
scara larga, este in mod obligatoriu testat din punct
de vedere al efectelor pe care le va produce dupa ce
va ajunge in mediu. Tn final, orice substants utilizats
de om ajunge in mediu. Comportarea sa in mediu si
efectele toxice sau de alta natura fac obiectul testelor
ecotoxicologice. Pornind de la testele toxicologice si
indicatorii toxicologici, in ecotoxicologie s-au pus la
punct metode de testare ecotoxicologice si s-au
elaborat indicatori ecotoxicologici pentru masurarea
ecotoxicitati. Masurarea  ecotoxicitatii  implica
identificarea si cuantificarea pericolelor (hazardelor)
sau efectelor adverse pe care substantele sau
prepartele chimice le produc Tn mediu asupra
organismelor vii din mediu sau asupra sistemelor
ecologice (populatii, biocenoze, ecosisteme).

Ludnd in considerare principalii factori de
mediu, testele ecotoxicologice se vor adresa, in mod
separat, pentru toxicitatea asupra animalelor terestre,
asupra animalelor acvatice, precum si asupra
plantelor terestre sau acvatice ori asupra
microorganismelor din ape si din soluri. Pe de alta
parte, testele ecotoxicologice vor trebui sa aiba in
vedere urmatoarele trei tipuri de hazarde potentiale
care vor trebui determinate: toxicitatea,
biodegradabilitatea si respectiv capacitatea de
bioacumulare/bioconcentrare.  Toxicitatea  acuta
poate fi evaluata prin teste realizate pe sisteme
simple cum ar fi: organisme unicelulare (bacterii, alge,
protozoare), culturi de celule, precum si pe
organisme superioare apartinand diferitor specii
animale sau vegetale (pesti, crustacee, alge, viermi,
insecte, plante), inclusiv pe mamifere superioare.

Ecotoxicologia s-a dezvoltat la inceput pentru
mediile acvatice, in consecinta si primele metode de
testare s-au elaborat pentru mediile acvatice.
Primele metode au fost preluate si adaptate din
toxicologie, apoi s-au elaborat medode noi de testare
specifice. Mai tarziu, aceste metode au fost
modificate si adaptate pentru teste ecotoxicologice in
vederea utilizarii pentru ceilalii factori de mediu
(medii tereste, sol, sedimente etc.). Din punct de
vedere al toxicitatii acvatice, pe baza toxicitafii acute,
substantele toxice pentru mediul acvatic se clasifica
in trei categorii (Tab. 1).

60



Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile — Vol. 1, Nr. 1 (2012)

Table 1.
Classification of aquatic toxicants suggested by GHS [2].
Toxicity class Acute toxicity (CLso)
Class | <1 ppm
Class Il =1 and <10 ppm
Class llI =10 and < 100 ppm

Classification of ecotoxicological tests

Toxicity tests can be classified according to
several criteria.

Cause-effect relation. Generally, the toxicity tests
are based on exposure (presence of the toxicant in
direct relation to the subject) and response (the

organism responds to the presence of the toxicant).

The response is visible (a measurable and visible
effect). Therefore, the following relations are the
basis of the toxicity tests:

Exposure — Response

Exposure — Effect

Exposure can be different and expressed as
dosage, concentration or duration, and the
response can be different too, according to the
exposure route. In these cases, the relation
becomes:

Dosage — effect (response)

Concentration — effect (response))

Exposure route — response
Toxicity type. According to this criterion, tests
can be acute toxicity tests or chronic toxicity
tests. Sometimes, derived tests can also be
carried out, such as subacute or subchronic
toxicity tests.

Acute toxicity tests are short term tests that
have as effect the death of the individuals. They
are usually carried put in five tests variants (with
five different concentrations of toxicant) and one
witness variant, with no toxicant. Each variant is
made in double or triple replicates. Each test uses
a sample from the experimental species, which
must be representative and homogenous. The
number of individuals from the sample must be
high enough so that the tests can be statistically
processed. The tests are carried out in standard
conditions, set by methodological guides. The
results regarding the death rate are recorded in
tables and then the dosage-effect (concentration-
effect) diagram is made and the LDs, or LCs
values are calculated.

Due to the fact that acute toxicity has lethal
effects following injectable, oral or respiratory
administration as well as by skin contact exposure,
toxicants can be divided into 5 categories,
according to the exposure needed to produce
lethal effects (Tab. 2).

Clasificarea testelor ecotoxicologice
Testele de toxicitate se pot clasifica in diferite
feluri in functie de mai multe criterii.
Dupé relatia cauzé — efect. In general, testele de
toxicitate se bazeaza pe relatia dintre expunere
(prezenta toxicului n relatie directa cu subiectul) si
raspuns (organismul viu raspunde la prezenia
toxicului). Raspunsul este vizualizat printr-un efect
observabil sau masurabil. Asadar, la baza testelor
de toxicitate avem relatia:
Expunere — Raspuns
Expunere — Efect

Expunerea poate fi diferitd si exprimata ca
doza, concentratie sau duratd de expunere, de
asemenea raspunsul poate fi diferit si functie de
calea de expunere. In aceste cazuri relatia cauza
— efect devine:

Doz&a — efect (rdspuns)

Concentratie — efect (rdspuns)

Modalitate de expunere — raspuns
Dupa tipul de toxicitate. Din acest punct de vedere
testele de toxicitate se impart in teste de toxicitate
acutd sau teste de toxicitate cronica. Uneori se pot
reliza si teste derivate din acestea ca teste de
toxicitate subacuté sau teste de toxicitate subcronica.

Testele de toxicitate acutd sunt teste de
scurtda durata care Tinregistreaza ca efect
mortalitatea indivizilor. De obicei se realizeaza prin
efectuarea a cinci variante test cu administrarea de
doze (sau concentratii) diferite de toxic si o varianta
martor fara toxic. Fiecare varianta se efectueaza in
dublu sau ftriplu exemplar. La fiecare test se
utilizeaza un esantion de indivizi din specia
experimentala care trebuie sa fie omogen si
reprezentativ. Numarul de indivizi din esantionul
testat trebuie sa fie suficient de mare pentru ca
rezultatele sa poata fi prelucrate statistic. Testele se
realizeaza in conditii standard stabilite de ghidurile
metodologice. Rezultatele privind mortalitatea se
inregistreaza in tabele si apoi se traseaza diagrama
doza — efect (sau concentratie — efect) si se
calculeazd valorile DLs; sau Clsy. Intrucat
toxicitatea acuta produce efecte letale ca urmare a
administrarii pe cale injectabila, orald, inhalatorie
sau prin expunere tegumentara, toxicele se pot
imparii iIn 5 categorii daca se ia in considerare
expunerea necesara pentru a produce efecte letale
(Tab. 2).
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Table 2.
Categories of toxicants according to the dosage needed to produce lethal effects.
Category of toxicity
Administration
| I 1} v \%
Oral: LDsp (mg/kg body mass) 5 50 300 2000 5000
Skin contact: LDsg (mg/kg body mass) 50 200 1000 2000 5000
Gas inhala-tion: LCsp (ppm Vol) 100 500 2500 20000 Unde-fined
Vapor inhalation: LCso (mg/L) 0.5 2.0 10 20 Unde-fined
Particles and powders inhalation: LCso (mg/L) 0.05 0.5 1.0 5.0 Unde-fined

Chronic toxicity tests are carried out during
one or more life cycles. They are a long-term
exposure to small and repeated dosage of
toxicants (or to low, sub-acute concentrations) and
other effects are monitored, not mortality. The
reproduction rate is often monitored (production of
poultry, production of eggs, production of seeds,
vegetative multiplication) as well as the viability of
the offsprings. Sometimes, partially chronic tests
are carried out during a sensitive period from the
lifecycle of the individuals (reproduction, growth,
migration periods etc). Chronic toxicity can be
shown by determining biomarkers (biologically
active substances, biochemical indicators) such as
the production of enzymes and specific enzymatic
activity.

In the case of aquatic tests, the chronic
toxicity tests (and sometimes the acute ones) are
organized in three different ways:

— Static tests — water and toxicant are
introduced at the very beginning and not changes
(renewed);

— Static or semi-static tests — water and toxicant

are periodically changed (renewed), usually once

a day;

— Continuous flow tests — water and toxicant are

continuously renewed, these tests are the most

appropriate as they avoid the loss of a part of the

toxicant by evaporation, metabolisation or

precipitation.

The testing environment. We can discriminate

between tests of aquatic toxicity, tests with sail,

with sediments, with litter or with integrated

ecologic systems. (producers — consumers —

predators).

The organisms used for testing. A large number of

organisms are used in ecotoxicological tests. The

most frequent of them are:

— Terrestrial mammals: mice, rats, guinea pigs,
rabbits, dogs, monkeys etc.;

— Terrestrial or aquatic birds: pigeons, chickens,
ducks, geese;

— Freshwater
goldfishes,

fishes: trouts, (Salmo
(Carassius auratus),

sp),
common

Testele de toxicitate cronica se fac pe
durata unui ciclu intreg de viatd sau chiar pe
durata mai multor cicluri de viata. Este o expunere
pe termen lung la doze mici si repetate de toxic
(sau la concentratii scazute, subacute) si se
urmaresc alte efecte decat mortalitatea. Adesea
se evalueaza reproducerea (productie de pui,
productia de oua, productia de seminte,
multiplicarea vegetativa) si viabilitatea urmasilor.
Uneori se fac teste partial cronice urmarindu-se
efectele pe durata unei perioade sensibile din
ciclul de viata al speciei, de exemplu perioada de
reproducere, perioada de crestere, perioada de
migratie etc. Toxicitatea cronica se poate evidentia
si prin determinarea unor biomarkeri (substante
biologic active, indicatori biochimici) cum ar fi
producerea unor enzime si activitatea enzimatica
specifica. In cazul testelor acvatice, testele de
toxicitate cronica (uneori si cele acute) se
organizeaza n trei moduri diferite:

— teste statice — Tn care apa si toxicul se introduc de

la inceput si nu se mai schimba (fara reinnoire);

— teste statice sau semistatice cu reinnoire — in

care apa si toxicul se schimba (se reinnoiesc)

periodic, de regula o data pe zi;

— teste in flux continuu — in care apa si toxicul se

reinnoiesc continuu sau cu intermitete. Acestea

sunt cele mai adecvate intrucat se evita pierderea

unei parti din toxic prin evaporare, prin fixare sau

metabolizare ori prin precipitare.

Mediul in care se efectueaza testele se pot

diferentia teste de toxicitate acvatica, teste cu sol,

teste cu sedimente, teste cu litiera sau teste cu

sisteme ecologice integrate (producatori —

consumatori — rapitori).

Categoriile de organisme utilizate. Tn testele

ecotoxicologice se utilizeazd un numar mare de

specii de organisme vii. Cele mai frecvente sunt:

— Mamifere terestre: soareci, sobolani, cobai,
iepuri, caini, maimute etc.;

— Pasari terestre sau acvatice; porumbel, pui de
gaina, rate, gaste;

— Pesti de apa dulce: pastravi (Salmo sp),
carasul auriu (Carassius auratus), boisteanul
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minnows (Phoxinus phoxinus), brook trouts
(Salvelinus fontinalis), carp (Cyprinus carpio),
fathead minnows (Pimephales promelas),
zebra fish (Brachidanio rerio ), guppy (Poecilia
reticulata) etc.;

— Saltwater fishes: Cyprinodon variegatus;

— Crustaceous: daphnia (Daphnia sp.),
Gammarus sp., sea shrimps (Mysidopsis bahia
or Americamysis babhia);

— Insects and larvae: Chironomus sp.;

— Worms: earthworms (Eisenia foetida,
Lumbriculus, Nereis);

— Shells: Mytillus, Macona, Ostrea;

— Algae: Freshwater algae: (Selenastrum,
Scenedesmus, Spirulina, Chlorella, Anabena,
Navicula), sea algae: (Skeletonema,
Asterionella);

— Aquatic macrophytes: duckweed (Lemna minor,
Lemna gibba);

— Terrestrial superior plants: lettuce (Lactuca),
mustard plants, perennial ryegrass, cereals
(wheat, rye, oats), clover, lucerne, lupinus or
trees;

— Bacteria: luminescent bacteria in Ecotox test or
the total number of bacteria in soil.

Special ecotoxicological tests are considered to be

the biodegradation and bioaccumulation
/bioconcentration tests.
Tests for assessing ecotoxicity in natural

environments. In many situations, especially for
the risk assessment studies, the toxicity of a
natural environment (such as the water coming
from a wastewater treatment plant, water from a
river receiving the wastewater treatment plant
water or the mixture of the 2 waters for example)
must be assessed.

The same situation can be discussed for a
polluted site after reclaiming. The main issue is to
what extent does the environment (aquatic, soil,
sediments) raise toxicity issues for the living
organisms that populate it or that can provide
indications regarding toxic effects due to polluting
agents in low concentrations.

In order to quantify the contribution of these
contaminants to the total toxic effects, toxicity units
or fractions of these units are used in ecotoxicity
tests. Toxicity units (TU) is obtained by converting
the concentration of a contaminant keeping in
mind its toxicity expressed by toxicity indicators
(LCsp) for reference organisms (daphnia for
aquatic environments LCs0-48h).

(Phoxinus phoxinus), fantanelul (Salvelinus
fontinalis), crapul (Cyprinus carpio), plevusca
(Pimephales promelas), pestele zebra
(Brachidanio rerio), guppy (Poecilia reticulata)
etc.;

— Pesti de apa sarata: Cyprinodon variegatus;

— Crustacei: dafnile (Daphnia sp.), latausul
(Gammarus sp.), creveti marini si de apa salmastra
(Mysidopsis bahia sau Americamysis bahia);

— Insecte si larve de insecte: Chironomus sp.;

— Viermi: rédme (Eisenia foetida, Lumbriculus,
Nereis);

— Scoici: Mytillus, Macona, Ostrea;

— Alge: alge de ape dulci: (Selenastrum,
Scenedesmus, Spirulina, Chlorella, Anabena,

Navicula) si alge marine: (Skeletonema,
Asterionella);

— Macrofite acvatice: lintita (Lemna minor,
Lemna gibba);

— Plante superioare terestre: salata (Lactuca),
mustarul, raigras, cereale (grau, secara, ovaz),
trifoi, lucerna, lupin sau arbori;

— Bacterii: de exemplu bacterii luminescente in
testul Ecotox sau numarul total de bacterii din
sol.

Categorii speciale de teste ecotoxicologice sunt

considerate si testele de biodegradare si testele

de bioacumulare si bioconcentrare.

Teste pentru evaluarea ecotoxicitatii unor medii

naturale. Tn multe situatii, in special pentru studiile

de evaluare a riscului, este necesar sa se
evalueze toxicitatea unui mediu natural (de
exemplu apa efluenta de la o statie de epurare sau
apa raului receptor al efluentului de la statia de
epurare, sau amestecul celor doua ape). Aceeasi
situatie poate fi discutata pentru un sit poluat sau
pentru acelasi sit dupa efectuarea remedierii.

Problema care se pune este in ce masura mediul

respectiv. (acvatic, sol, sediment etc.) ridica

probleme de toxicitate pentru vietuitoarele care il

populeaza sau care pot da indicatii privind efectele

toxice datorate unor poluanti in amestec dar care
sunt Tn concentratii scazute.

Pentru cuantificarea contributiei acestor
contaminanti la efectul toxic total, in testele de
ecotoxicitate se folosesc unitétile de toxicitate sau
fractiile acestora. Unitatea de toxicitate (TU) este
obtinutd prin convertirea concentratiei unui
contaminant tindnd cont de toxicitatea acestuia
exprimata prin indicatori de toxicitate (ex CLsg)
pentru organisme de referintd (ex. Dafniile pentru
medii acvatice, CLso-48h).

TU = C/ECs (1)
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Therefore, the toxicity of a water sample will
be quantified as the sum of all TU for the
contaminants determined through the chemical
analysis of the sample.

3.2. Acute toxicity indicators

For acute toxicity, the main indicator is the quantity of

toxicant that produces the effect on 50%.

The main acute toxicity indicators are:

— LDsg — Median lethal dosage — expresses the
toxicant quantity that produces the death of 50%
of the exposed individuals (mg/kg);

— LCsg — Median lethal concentration — expresses
the toxicant concentration that produces the
death of 50% of the exposed individuals (mg/L or
Hg/lL);

— LTs — Median lethal time — expresses the
exposure duration that leads to the death of 50%
of the individuals exposed to a certain
concentration or dosage (in hours or minutes).

Due to the fact that the effect can be different
than death (immobilization for daphnia, for example
or multiplication reduction for algae), the following
indicators are used:

— ECs — efficient concentration — expresses the
concentration of toxicant that produces the
desired effect in a proportion of 50% or

— ICsy — inhibitory concentration - expresses the
concentration of toxicant that produces an inhibition
of the desired effect in a proportion of 50%.

A series of other derived indicators were
suggested, such as:

— LDyp; LD gp; LD gq; LD g9 — toxicant dosages that
kil 10%, 90%, 1% or 99% of the exposed
individuals;

— LCyg; LCyp; LCyy; LCyg — toxicants concentrations
that kill 10%, 90%, 1% or 99% of the exposed
individuals;

— LTyg; LToo; LToq; LTeg — exposure duration which
kil 10%, 90%, 1% or 99% of the individuals
exposed to a dosage or concentration of toxicant;

— ECyo; ECy; ECypq; ECy9 — the concentrations of
toxicants that produce the desired effects in
proportions of 10%, 90%, 1% or 99% of the
exposed individuals;

— ICq0; 1Cq0; ICoy; 1Ce9 — the quantities or
concentrations of toxicants that produce an
inhibition of 10%, 90%, 1% or 99% of the desired
effect.

3.3. Chronic toxicity indicators

The ECs indicator is a generic one and can be
used in chronic toxicity tests with the specification
of the desired effect. ECs, represents the quantity

Astfel, toxicitatea unei probe de apa va
putea fi cuantificatd ca suma unitatilor de toxicitate
pentru toti contaminantii determinati prin analiza
chimica a acelei probe.

3.2. Indicatori de toxicitate acuta

Pentru toxicitatea acuta indicatorul de baza este

cantitatea de toxic care produce efectul in proportie

de 50%.

Asadar, indicatorii de baza pentru toxicitatea
acuta sunt:

— DLso — doza medie letala — exprima cantitatea de
toxic care produce moartea la 50% dintre indivizii
expusi (mg/kg);

— CLsg — concentratia medie letala — exprima
concentratia de toxic care produce moartea la
50% dintre indivizii expusi (mg/L sau pg/L);

— TLsy — durata medie letala — exprima durata de
expunere la care mor 50% dintre indivizii expusi
la o anumita concentratie sau doza de toxic (in
ore sau minute).

Intrucat efectul poate fi si altul decat
mortalitatea, de exemplu imobilizarea (la dafnii), sau
reducerea multiplicarii (la alge), se utilizeaza
indicatorul denumit:

— ECs0 — concentrafia eficienta medie — exprima
cantitatea de toxic care produce efectul urmarit in
proportir de 50%, sau

— ICsp — concentratia medie de inhibare — exprima
cantitatea de substanta toxica care produce o
inhibare de 50% a efectului urmarit.

S-au mai propus si se utilizeaza o serie de
indicatori derivaii de la cei de sus, cum ar fi:

— DL1o; DLgg; DLy¢; DLgg — respectiv, dozele de toxic
care omoara 10%, 90%, 1% sau 99% dintre
indivizii expusi;

— CLyo; CLgg; Cloy; Clgg - respectiv, concentratiile
de toxic care omoara 10%, 90%, 1% sau 99%
dintre indivizii expusi;

— TL4o; TLeo; TlLos; TLgg - respectiv, duratele de
expunere la care mor 10%, 90%, 1% sau 99%
dintre indivizii expusi la o anumitd dozad sau
concentratie de toxic;

— ECyo; ECqp; ECy1; ECqg - respectiv, cantitafile de
toxic care produc efectul urmarit in prportie de
10%, 90%, 1% sau 99% dintre indivizii expusi;

— ICyp; ICqp; ICo1; ICge - respectiv, cantitatile sau
concentratiile de toxic care produc o inhibare de
10%, 90%, 1% sau 99% a efectului urmarit.

3.3. Indicatori de toxicitate cronica

Indicatorul ECs, este un indicator generic, care
este utilizat si in testele de toxicitate cronica cu
specificatia efectului cercetat. ECsy reprezinta
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of toxicant that produces a 50% effect. It is used,
for example, to measure the toxicant
concentrations that inhibit the multiplication of
algae with 50%, which diminishes the number of
daphnia offsprings with 50%, the growth in
biomass for duckweed with 50% or the decrease

of the peroxydase activity with 50%.

In the regulation activity, the following
indicators are used in order to establish toxicity
thresholds:

e NOEC - the highest concentration that
produces no visible effect. It is also known as
NOAEC (No Observed Adverse Effect
Concentration) in order to indicate that negative
effects are considered.

e LOEC - Lowest concentrations that produces
observable effect (the Lowest Observed Effect
Concentration), also known as LOAEC (the
Lowest Observed Adverse Effect
Concentration).

e NOEL or NOAEL - the highest dosage when
no negative/adverse effects are noticed (No
Observed (Adverse) Effect Level).

o LOEL or LOAEL - the highest level of toxicant
(or dosage) when a negative /adverse effect is
observable (the Lowest Observed (Adverse)
Effect Level).

The abovementioned indicators are used in

order to establish a regulation marker in
environmental protection called Maximum
Allowable Concentration (MAC). The MAC is

calculated as the geometrical mean of the NOEC
and LOEC values, and a certainty factor is also
added. The factor is 10; 100; 1000 and expresses
the differences between the organism on which
tests were carried out and superior organisms
(humans, animals, plants) to which extrapolation is
made. Also, the certainty factor must express the
different sensitivity of different species in the
environment, the heterogeneity of the population
of the same species and the interactions with other
pollutants in the environment (synergy effects) as
well as alterations in the characteristics of the
environment with subsequent bioavailability
alterations.

cantitatea de toxic care produce efect de 50%. Se
foloseste de exemplu pentru a masura
concentratia de toxic care inhiba cu 50%
multiplicarea algelor, care diminueaza cu 50%
numarul de pui la dafnii, care reduce cu 50%
cresterea radacinii la plante, care reduce cu 50%
cresterea de biomasa la lintitd sau diminueaza cu
50% activitatea peroxidazicad. In activitatea de
reglementare, pentru a stabili limitele de toxicitate
se folosesc urmatorii indicatori.

e NOEC - concentratia cea mai mare de toxic la
care nu se produce nici un efect observabil. Mai
este folosit si sub denumirea NOAEC pentru a se
preciza ca este vorba despre efecte negative (No
Observed Adverse Effect Concentration).

LOEC - concentratia cea mai mica de toxic la
care se produce un efect observabil (the
Lowest Observed Effect Concentration), folosit
si sub denumirea LOAEC (the Lowest
Observed Adverse Effect Concentration).
NOEL sau NOAEL - nivelul sau doza cea mai
mare de toxic la care nu se observa nici un
efect negativ, advers (No Observed (Adverse)
Effect Level).

LOEL sau LOAEL — nivelul sau doza cea mai
mare de toxic la care se observa un efect
negativ, advers (tle Lowest Observed
(Adverse) Effect Level).

Indicatorii de mai sus se utilizeaza pentru
stabilirea unui indicator de reglementare 1in
protectia mediului numit CMA — concentratia
maxima admisa. CMA se calculeaza ca medie
geometrica a valorilor NOEC si LOEC la care se
mai introduce un factor de siguranta. Factorul de
siguranta este de 10; 100; 1000 si exprima
diferentele intre organismele la care s-au efectuat
testele si organismele superioare (om, animale,
plante) la care se face extrapolarea. De
asemenea, factorul de siguranta trebuie sa
exprime sensibilitatea diferita a diferitelor specii de
organisme existente in mediu, heterogenitatea
populatiilor din aceeasi specie, interactiunile cu alfi
poluanti existenti in mediu (efecte de sinergism) si
modificari ale caracteristicilor mediului cu
modificari de biodisponibilitate.

CMA=+/NOEC-LOEC f (2)

Indicators used by WHO:

— MLD — Minimum lethal dose (can also be a
marker for chronic toxicity).

— MTD - maximum tolerated dose. Is the
maximum quantity of a substance about which
we can anticipate that will not affect the life
duration of the tested subjects.

Indicatori folositi (OMS/WHO):

— DML - doza minima letala care poate fi si un
indicator de toxicitate cronica

— DMT - doza maxima tolerata. Este cantitatea
cea mai mare de substanta despre care se
poate anticipa ca, administrarea ei nu va afecta
durata de viafa a animalelor testate.
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— Accepted daily intake (ADI) — used for foods
and represents the quantity of substance that
enters in the body daily, by food, and does not
produce long-term effects.

— MRL - the dose of a substance estimated not
to have any hazardous effects on health (based
on a daily exposure and non-specified
duration). This is established based on NOAEC
or LOAEC with correction factors applied. The
correction factors will help extrapolate the
results from animals to humans and they are
dependent on human variability, on the
continuity to exposure or other corrections. It is
established for acute, chronic and intermediate
exposures or for exposures on oral way or by
inhalation.

Threshold limit values

Instead of maximum allowable values, in some
instances (health protection, risk prevention)
threshold limit values are determined. Thus, for
soils we have threshold limit values for the metals
(alert values). The threshold limit and alert limit
values are different according to the use of the
land.

The Romanian legal frame set such values
by the 756/1997 Order issued by the Ministry of
Environment and Forests [3].

Thus, we have threshold limit values for
soils, as follows: alert and intervention threshold
limit values for land with sensitive use and the
indicators at different values for land with less
sensitive use.

4. Conclusions

Instead of conclusions we shall identify the main
applications of ecotoxicology where experts will be
able to carry out entrepreneurial activities.
Therefore, we can identify the following
applications:

— The study of the evolution of substances in
environment (natural or man-made substances),
the potentially negative effects of the new
compounds made by humans (keeping in mind the
fact that these compounds will end up in nature).
Thousands of chemicals and compounds are
invented and marketed each year. A report
produced in 1973 showed that each vyear,
approximately 25000 new compounds are
invented, out of which 500 are marketed, adding to
the already existing 2 million existing compounds
[4]. More recent estimates [5] consider that 64,000
chemicals are marketed, in a 5 million tons quantity

— Doza zilnica admisa (ADI) — se foloseste pentru
alimente si reprezinta cantitatea de substanta
care introdusa zilnic prin dieta alimentara in
organism nu produce efecte pe termen lung.

— MRL - doza sau concentratia dintr-o substanta
la care expunerea zilnica (pe o cale specificata
si 0 durata specificatd) este estimata ca nu va
produce nici un risc pentru sanatate (efecte
necancerigene). Aceasta se stabileste pe baza
NOAEC sau LOAEC la care se aplica factori de
corectie care tin de extrapolarea rezultatelor de
la teste pe animale la oameni, de variabilitatea
umana, de asigurare a continuitatii expunerii gi
eventual, alte corectii. Se stabileste pentru
expuneri acute, cronice si intermediare, pe cale
orala sau prin inhalare.

Valorile prag

Pentru unele componente ale mediului sau pentru
anumite scopuri de protectie a sanatatii ori pentru
prevenirea riscurilor se stabilesc, in loc de valori
maxime admise, valori considerate prag. Astfel,
avem pentru soluri stabilite valori ale continuturilor
de metale considerate nivele prag pentru alerta
sau pentru interventie. Nivelele pragurilor de alerta
si de interventie sunt diferite si in funciie de
utilizarea terenului. In legislatia romaneasca s-au
instituit prin Ordinul MAPPM nr. 756/1997 valori
ale concentratiilor unor poluanti in soluri, care
reprezinta valori prag [3]. Astfel, avem patru valori
prag pentru soluri, dupa cum urmeaza (prag de
alerta si prag de interventie pentru terenurile de
folosintd sensibila si aceleasi praguri pentru
terenurile cu folosintd mai putin sensibila.

4. Concluzii

in loc de concluzii vom identifica principalele
aplicatii ale ecotoxicologiei Th care expertii vor
putea realiza activititi antreprenoriale. In acest
sens se pot lua in considerare urmatoarele
domenii majore:

— Studiul evolutiei In mediu a substantelor
naturale sau artificiale, precum si studiul privind
eventualele efecte nocive ale noilor produsi
fabricati de om avand in vedre ca, pana la urma,
acestia vor ajunge inevitabil Tn mediul inconjurator.
Se inventeaza si se pun in fabricatie mii de
compusi chimici noi in fiecare an. Un raport din
1973 arata ca in fiecare an se inventeaza circa
25000 de compusi chimici noi, din care 500 se
comercializeazad si se adauga la cei circa doua
milioane de compusi chimici existenti [4]. Estimari
mai recente [5] considera ca exista 64000
substante chimice utilizate comercial, produse in
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each year. Approximately 700 new compounds are
produced each year. Eventually, they will end up in
the environment and how will they behave there?
It is only the ecotoxicological research, through
special tests, that can provide an answer. This is
why ecotoxicological tests are mandatory for the
new products before being used on a wide scale [6,
7]. Based on these tests, some substances are
prohibited.

— Another major area where ecotoxicological
tests are used is in the regulatory activity. In
producing specific regulations for environmental
protection and for other areas, threshold limit
values are established for different substances in
environment (water, air, and soil), food, drinks etc.
these values are not random, they are based on
the results of the toxicity and ecotoxicity tests
regarding the dose that do not have adverse
effects of living organisms.

— In the area of environmental protection and
engineering, ecotoxicology provides data to
determine the risk levels for the environmental
impact assessment documentation (for new
economic and industrial projects). It also provides
data for the reclaiming projects (contaminated
sites) and to establish risk levels for further use of
the land and to determine the levels where
decontamination is necessary and useful. A more
advanced decontamination than the necessary
one (based on risk studies and ecotoxicological
data) is too costly or even technically impossible
and the reclaiming project will not be fesable.

— Biomonitoring of the quality of environment is
based on the capacity of living organsims in the
environment to accumulate certain chemicals or
compounds that are contaminants. Some of them
are toxic and the organisms develop protection
mechanisms. The living organisms from the
contaminated environment provide information
regarding the current levels of contamination or
past events (pollution incidents) that had not been
identified through the classic monitoring process.
They also provide indications regarding the long
time contamination effects, when interferences
with other contaminants in the environment appear
[8].

— Ecotoxicological tests are useful tools (and
necessary, currently imposed by law) to assess
and monitor the quality and the status of water
bodies.

— Biodegradation tests are special tests, useful in
different areas. The behavior of certain substances
in environment (construction materials, plastic,
packaging materials) is determined through such
tests. Biodegradation is a very important

cantitate de 5 miliarde tone anual. Circa 700 de
compusi chimici noi se produc in fiecare an. n
final, acestia vor ajunge in mediu. Cum se vor
comporta aceste substante in mediu? Numai
cercetarile ecotoxicologice, prin teste speciale de
toxicitate, vor putea aduce raspunsuri la aceste
intrebari. De aceea sunt impuse testele
ecotoxicologice pentru noile produse fnainte de
obtinerea dreptului de a fi puse in fabricatie si de a
fi utilizate pe scara larga [6, 7]. Tot pe aceasta
baza stiintifica se iau decizii de interzicere a
fabricatiei si utilizarii unor substante.

— Un alt domeniu important de aplicatii ale
determinarilor ecotoxicologice in etapa actuala
este acela al activitdti de reglementare. In
elaborarea actelor normative specifice pentru
protectia mediului, pentru protectia sanatatii si
pentru alte domenii se stabilesc concentratii limita
admisibile pentru diferite substanie in factorii de
mediu (apa, aer, sol), in alimente, in apa potabila,
in furaje etc. Stabilirea acestor valori nu se face la
intdmplare, este necesara o baza stiinfifica iar
aceasta este furnizatd de rezultatele testelor de
toxicitate si de ecotoxicitate privind acele doze sau
concentrati care nu produc efecte adverse
organismelor vii.

— In domeniul ingineriei si protectiei mediului
ecotoxicologia ofera date pentru stabilirea nivelelor
de risc necesare documentatiilor de evaluare a
impactului asupra mediului, Tn documentatiile de
evaluare a riscului pentru proiectele noi de
activitati economice si industriale. De asemenea,
in proiectele de reabilitare a siturilor contaminate,
pentru stabilirea nivelelor de risc legate de
viitoarele utilizari si stabilirea nivelelor pana la care
este necesara si utila decontaminarea. O
decontaminare mai avansatd decéat cea necesara
(bazata pe date ecotoxicologice si studii de risc)
devine prea costisitoare sau imposibila din punct
de vedere tehnic si proiectul de reabilitare nu va
avea fezabilitate.

— Biomonitoringul pentru calitatea mediului se
bazeazd de asemenea pe capacitatea unor
organisme vii de a acumula din mediu anumiti
compusi sau elemente chimice care sunt
contaminanti. Unii dintre acestia sunt toxici iar
organismele dezvoltd mecanisme de rezistenta.
Organismele vii din mediul contaminat furnizeaza
informatii despre nivelele actuale de contaminare
sau despre unele evenimente de poluare trecute,
care nu au fost identificate prin monitoringul clasic.
De asemenea ele dau indicatii cu privire la
efectele contaminarii pe termen lung si in conditiile
de interferentd cu alti contaminanti existenti in
mediu [8].
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important process in processing wastewaters, and
some toxicants from the wastewater treatment
plants can have dramatic effects on the
microorganisms that produce biodegradation.

— Ecotoxicological tests are carried out during
environmental risk assessment projects, in order
to determine the allowable emissions and to
prevent or decrease the negative impacts on
environment. For example, the permits for
evacuating wastewaters that could end up in water
bodies can be issues based on the total toxicity of
the effluent on the living organisms in the emissary
and not based on the individual contents of
contaminated substances.

— In the field of labor security and protection, the
tests are used to determine the maximum
allowable limits of exposure for the workers in

environments where chemicals or toxicants appear.

They are also used to set handling, packaging,

labeling and storing rules for hazardous
compounds [9-11].
— WHO (but also the general public) are

extremely interested in determining the transfer
ways of the toxicants in food chains and the
possibility of the toxicants to end up in the human
body by food. Ecotoxicology provides useful
information in order to know these ways and to
find ways to prevent the negative effects on
population.
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Abstract: This paper presents a vision of ecological spirituality, the
feminist and environmental movements. It presents the world of
living organisms and also interaction with the environment.
Throughout this paper a new insight into the man who no longer
works on social and political structures but inside turns to his inmost
conscience, this new man develops a mystical respect and love for
all living beings and the environment.
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The interest regarding nature and the movements
and associations for the protection of nature has had
a long history in Europe. The theoretical concern on
ecosystems represents a new approach, however,
which is based on the general diffusion of the theory
of systems. This general theory of systems is the one
that provides the typically holistic argument:
everything is connected, everything is in interaction
and inter-conditioned. The systemic feature of
completeness of living organisms can be extended to
entire species, to the interactions with other species
and even genera (plants and animals), to the living
world and, indeed, to its relations with the inorganic
environment. With this systemic completeness, an
aura of respect that we owe to life, to the living in
general, is extended upon the whole world [1].

The one who formulated this hypothesis in a
clear and theoretical manner, from the point of view
of an ecological spirituality, was the chemist James
Lovelok. Prompted by NASA in the 1960’s — which
needed a device capable of detecting eventual
bacteria or living micro-organisms on Mars for its
Viking project — James Lovelok first tried to define
what life on Earth was. As a specialist in
atmospheric chemistry he first noticed that the
percentage of oxygen is maintained at a remarkably
constant level between two extremely inconvenient
situations: slightly more oxygen would burn
everything, less oxygen would prevent the daily fire

Rezumat: Lucrarea prezintd o viziune asupra spiritualitatii
ecologice, asupra feminismului precum si a migcarilor ecologiste.
Se prezintd lumea organismelor vii si de asemenea interactiunea
cu mediul inconjurator. Pe parcursul lucrérii se face o introspectie
asupra omului nou care nu mai actioneazd asupra structurilor
sociale si politice ci se intoarce spre interiorul séu in strafundul
constiintei sale, acest om nou dezvoltd o mistica a respectului si
iubirii pentru toate fiintele vii si pentru mediul ambiant.

Cuvinte cheie: ecologie, ecosistem, mediu, naturd, tehnologie,
umanitate.

Interesul pentru natura si migcarile si asociatiile de
ocrotire a naturii au o istorie veche in Europa.
Preocuparea teoretica pentru ecosisteme e mai
noua totusi si se sprijina pe difuzarea teoriei
generale a sistemelor. Aceasta teorie generala a
sistemelor este cea care ofera argumentul holistic
tipic: totul se leaga, totul se afla in interactiune si
interconditionare. Caracteristica de integralitate
sistemica a organismelor vii poate fi extinsa la
nivelul unor specii intregi, a interactiunilor cu alte
specii si chiar genuri (plante si animale), la intreaga
lume vie si, mai mult chiar, la relatiile acesteia cu
mediul anorganic. Odata cu integralitatea sistemica
0 aura de respect pe care o datoram vietii, viului in
general, se extinde asupra intregii lumi [1].

Cel care a formulat teoretic si clar aceasta
ipoteza din perspectiva unei spiritualitati ecologice
a fost chimistul James Lovelok. Solicitat in anii '60
de catre NASA, care avea nevoie pentru proiectul
Viking de un aparat capabil sa detecteze
eventualele bacterii sau micro-organisme vii de pe
Marte, James Lovelok a Tncercat sa defineasca in
primul rand ce este viata pe Paméant. Ca specialist
in chimia atmosferei a observat mai intai ca
procentajul de oxigen se mentine la un nivel
remarcabil de constant intre doua situatji extrem de
neconvenabile: putin mai mult oxigen ar incendia
totul, mai putfin oxigen ar impiedica ignition! The
same remarkable homeostasis is to be found in the
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level of temperature and in the salinity of the seas.
Earth is self-regulating as if it were a living organism.
And if we were to become embarrassing with our
polluting activities, the Earth would probably be able
to eliminate us as villains parasites. With all its
elements in permanent interaction and auto-
regulation, isn’'t then the Earth a living organism?
This is the "Gaia hypothesis" as formulated by
Lovelok: "Our planet is a huge living organism of the
solar system." This semi-scientific, semi-religious
intuition is an axiom of the ecological vision: the
Earth, "Gaia", is our mother. Or, also: the brain of a
planetary consciousness on the way to being
formed: the noosfera that the anthropologist Jesuit
Father Theilhard de Chardin told us about [2].

The end of our Western modern spirit,
materialistic and analytical, authoritative and
quantitative, centered and individualistic, has been

announced under different versions at different times.

Not only the Environmentalists, but also different
Masters of Wisdom or various Guru, more or less
Oriental, sectarian Prophets or erudites of the Bible,
simultaneously with Critics of Western Culture and
Science, Philosophers or Epistemologists, or the
Feminist movements, have announced the
development of a new spirituality, one which some
people were quick to call the New Age, the Age of
Aquarius or Age of being, while others, more
restrained have just reported the shift of the
paradigm or the episteme, without assigning any
names. (Names that can be just as good or as bad
as any others. They are just as good in the absence
of a more specific denomination and just as bad
because they all are as nebulous as the
phenomenon they designate — they belong to a a
certain terminological fashion and their semantic
aura is quickly exhausted) [2].

However, the new paradigm, whose
existence is generally accepted, nebulously
embodies theories, organizations and events. Even
more striking, expressive and widespread are its
symbols: the rainbow — the wholeness of light
respecting the originality of each element of the
spectrum; the Yin-Yan — the complementarities,
including that of gender; the with ecological
connotation of life. It is expected that humanity
would enter a new era of planetary spiritual
awareness, ecological and somewhat mystical,
harmonious and bright, marked by profound mental
changes: in the era of a new perception regarding
the world and things and a new spirituality.

It is a kind of spirituality that is different from the
traditional-religious one, or it can be a different
mentality from the cultural one [3]. This new spirituality

aprinderea cotidiana a focului! Aceeasi remarcabila
homeostazie se regaseste in nivelul temperaturii si
in salinitatea marilor. Paméantul se autoregleaza asa
cum ar face-o orice organism viu. Si daca am deveni
stanjenitori cu activitatile noastre poluante, ar fi,
probabil, in stare sa ne elimine ca pe niste paraziti
raufacatori. Cu toate elementele sale in permanenta
interactiune si autoreglare, nu este Pamantul atunci
un organism viu? Aceasta este "ipoteza Gaia" asa
cum o formuleaza Lovelok: "Planeta noastra este un
mare organism viu al sistemului solar". Aceasta
intuitie semi-stiintifica, semi-religioasa este o axioma
a viziunii ecologice: Pamantul, ,Gaia” este mama
noastra. Sau, totodata: creierul unei constiinie
planetare pe cale de a se constitui: noosfera despre
care ne vorbea Theilhard de Chardin, parintele iezuit
antropolog [2].

Sfarsitul spiritului  modernitatii noastre
occidentale, materialista si analitica, autoritara si
cantitativa, centriforma si individualista a fost
anuntat de pe versanii diferiti si Tn momente
diferite. Nu numai Ecologii, ci si Diversi Maestri ai
intelepciunii ori Guru mai mult sau mai putin
orientali, Profeti sectari sau Cunoscatori ai Bibliei,
in simultaneitate cu Criticii culturii occidentale si ai
Stiintei, Filosofi ori Epistemologi, sau Miscarile
feministe au anuntat aparitia unei noi spiritualitatj,
pe care unii s-au grabit sa o numeasca Noua Era,
Epoca Varsatorului sau Epoca fiintei etc., in
vreme ce altii, mai retinuti, au semnalat doar
schimbarea de paradigma sau de epistema, fara
sa-i atribuie un nume. (Nume care pot fi la fel de
bune sau la fel de proaste ca oricare altele. La fel
de bun in lipsa unei denominatii mai precise, la fel
de rau pentru ca sunt toate la fel de nebuloase ca
si fenomenul pe care 1l denumesc - ele tin de o
moda terminologica si li se epuizeaza repede aura
semantica) [2].

Oricum, noua paradigma, a carei existenta
este n general acceptata, se incarneaza nebulos

in teorii, organizatii si evenimente. Mult mai
pregnante, expresive si raspandite 1i sunt
simbolurile:  curcubeul - totalitatea  luminii
respectdnd originalitatea fiecarui element al

spectrului; Yin-Yan - complementaritatea, inclusiv a
sexelor; culoarea verde - cu conotatia ecologica a
vietii. Se asteapta ca omenirea sa intre intr-o
epoca noua de constiinta spirituala planetara,
ecologicd gi oarecum mistica, armonioasa i
luminoasa, marcata de mutatiii psihice profunde: o
noua perceptie a lumii si lucrurilor si o noua
spiritualitate.

E un fel de spiritualitate diferita de cea
traditional - religioasa dupa cum poate fi un fel
mentalitate diferita de cele culturale [3]. Difera de cea
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is different from traditional religious spirituality
because it is transversal, refusing the idea of a final
revelation, and intending a mystical search beyond
any forms of organized religion and it is satisfied
with the representation of God as a cosmic
Consciousness or universal Spirit. It offers a spiritual
and ethical humanism. It gives priority to the inner
direct experience, to the emotionality that opens
somewhere to a contact with embedded universal
and divine consciousness. The new key word isn’t
any longer the self-fulfillment, but it is the
overcoming of the individual self by creating a
fusion with cosmic consciousness. This is how a
new man is created, one who does not act first
upon the social and political structures, but who
turns towards inside of him and transforms his
consciuosness. Because the outside world is the
projection of what we are, we can make it better by
improving ourselves. This improvement is sought
after in groups for the widening of consciousness -
paranormal, magic, even Satanism - meditation,
humanistic psychology and Human Potential
Development, gnosis and search for a relationship
between science and spirituality, or for new
therapies, which are an ensemble of heteroclite
practices: medicine of the soul and "expansion of
consciousness" - astrology and channeling
(communication with the invisible world entities),
martial arts, "non-aggressive therapy", floral art,
vegetarianism,  feng-shui. As  the ritual
accompanies the myth, the environmental practice
accompanies, without aiming for it, the spiritual-
theoretical hypothesis. The objective adventure of
the ecological practice of procuring organic food
starts at Fidhorn, a sandy, dry and wind-swept
Scottish golf. Its promoter, somewhat forced,
because he was unemployed with no other means
of subsistence, with three children and wife to care
for, is Peter Caddy. Following his wife Eileen’s
invisible "personal advisor", they manage, together
with a close friend, to cultivate the land unsuitable
for agriculture, to obtain amazing crops under the
protection of the "deities" of the land and to
rediscover on their own the rules of biologically
correct agriculture. And they develop a mystical
respect and love for all beings of nature considered
as living beings. A wider community has soon
established around these initiators. It is very
interesting how the decision-making issue was
resolved in this larger community: in order to get in
touch with the "deities" of the land, which were
identified as consciences, opening in a plane of
vibration frequency greater than that of our human
level, the participants would meditate together,
holding their hands and creating a vacuum

traditional religioasa intrucéat e transversala in raport
cu ea, refuza ideea unei revelaiii definitive si-si
propune o cautare mistica dincolo de orice religie
organizata si se mulfumeste cu reprezentarea unui
Dumnezeu ca si Constiinfa cosmica sau Spirit
universal. Ea propune, un umanism spiritualist si etic.
Acorda primordialitate experientei directe, interioare,
intensitatii traitului, emotionalului care deschide spre
un contact cu altundeva, cu Constiinfa universala
inglobanta si divina. Cuvantul de ordine nu mai
este implinirea de sine, ci depasirea eului
individual prin fuziune cu constiinta cosmica. Asa
apare un om nou care nu mai actioneaza mai intai
asupra structurilor sociale si politice, ci se
intoarce spre interiorul lui Tnsusi si Tsi transforma
congtiinta. Pentru ca lumea exterioara este
proiectia a ceea ce noi suntem, n-o putem face
mai buna decat ameliordndu-ne pe noi. Aceasta
ameliorare a omului e cautata in grupuri de largire
a congstiintei - paranormal, magie, chiar satanism -
de meditatie, de psihologie umanista si de
Dezvoltare a Potentialului Uman; gnoze si cautari
ale unei relatii intre stiinta si spiritualitate, sau a
unor noi terapii, fiind un ansamblu de practici
eteroclite: medicina a sufletului si "largire a
constiintei" - astrologie si channeling (comunicare
cu entitatile lumii invizibile, arte martiale, "terapii
neagresive", arta florala, vegetarianism, feng-shui.

Asa cum ritualul acompaniaza mitul,
practica ecologica insoteste fara sa si-o fi propus
ipoteza spirituala teoretica. Aventura concreta a
practicii ecologice a procurarii hranei incepe la
Fidhorn, un golf scotian nisipos, arid si cutreierat
de vanturi. Promotorul ei, obligat oarecum, pentru
ca era somer fara alte mijloace de subzistenta,
avand de intretinut trei copii si o sotie, este Peter
Caddy. Urmand "sfatuitorul personal” invizibil al
sofiei sale Eileen, ei reusesc, impreuna cu o
prietena apropiata, sa cultive terenul impropriu
pentru agricultura, sa obtina recolte uluitoare sub
protectia "divinitatilor" naturii locului si sa
redescopere pe cont propriu regulile agriculturii
biologic corecte. Si sa dezvolte o mistica a
respectului si iubirii pentru toate fiinfele naturii ca
fiinte vii.

In jurul acestor initiatori s-a constituit
curand o comunitate mai larga. Foarte interesant
cum s-a rezolvat problema deciziilor in aceasta
comunitate largita: pentru a intra in legatura cu
"divinitatile" locului, care erau identificate drept
constiinte, care se deschideau intr-un plan
vibratoriu cu frecventa mai mare decat a nivelului
nostru uman, participantii meditau Tn comun,
tindndu-se de mana si facand un vid Tn mentalul
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vacuum in their mind, questioning the spirit of
nature on the best decisions to be taken for the
general good. Thereafter, each person would learn
what the others have communicated and reach
agreement. The important purpose of this practice
is the harmony achieved with every energy level of
the universe and with each member of human
community. Considering the untraditional and
unmodern style of this practice,it is interesting to
notice that a well-known expert like Sir George
Trevelyan had endorsed a year later, with his
authority, the work of this community, and that
other similar communities have continued to
appear up until today in Wales, France, a.s.o. [2].
All these happened in the '70s. The threshold
of the shifting from latency to actual events was
represented by the "oil crisis" (1972-1973), which, in
the '80s, has attracted the general attention of
humanity that we live on a planet with limited
resources. Nevertheless, the later mid 1980’s
attempt to solve the energetical problems of
mankind by nuclear energy and with the help of
atomic-electrical plants, has radicalised the
scattered ecological movement because of the
obvious danger of irreversible damage to the
genetic fund of humanity and the irreversibility of
such decisions. From a network of non-centralized
and self-representative organizations, split up in
small groups, the ecological movement accedes to
political representation, the expression doctrinal and
legislative involvement. Especially in the European
Community Countries, the ecological parties, known
by the semi-symbolic name of the "Greens" get to
occupy seats in parliament, bringing with them into
the political life, an anarchic and anti-conventional
attitude and style, more turbulence, with dislike for
the political life’s hypocrisy and a desire for change.’
As much as in the general trends of the
Ecological Movement, a new spirituality is evident
in the feminism developed after the 1960’s, as a
result of and in connection to the student revolt
and the confrontations arisen by the struggle to
abolish the abortion prohibiting laws. This "green"
feminism, spiritually close to ecology, is different
from the first women's rights movements of the
nineteenth century and the struggle for sexual non-
discrimination later. Those feminisms sought,
under the vague Christian religious influence of the
humanistic egalitarianism, political, social and
economic objectives compatible with the traditional

1ltis easy to see in the rapid failure of the Ecological Movement
in Romania after 1989 not only the lack of synchronization
leading up to anachronism of the Romanian politics as compared
to the European one.

lor, chestionand spiritul naturii asupra celei mai
bune hotarari de luat pentru binele tuturor.
Ulterior, fiecare comunica celorlalti ceea ce a aflat
si se puneau cu totii de acord. Sensul important al
acestei practici este armonia obfinuta cu fiecare
plan energetic al Universului si cu fiecare membru
al comunitatii umane Fata de stilul netraditional si
nemodern al practicii, este foarte interesant de
remarcat ca un expert de notorietatea lui sir
Georges Trevelyan a girat, un an mai tarziu, cu
autoritatea sa, activitatea acestei comunitati si ca
alte comunitati similare au continuat sa apara
pana astazi in tara Galilor, in Franta etc. [2].
Toate acestea s-au intamplat in anii '70.
Pragul trecerii de la latenta la manifestarile
efective |-a oferit "criza petrolului" (1972-1973)
care, in anii '80, a atras in general atentia
umanitatii asupra faptului ca traim pe o planeta
cu resurse limitate. Nu mai putin tentativa de a
solutiona ulterior, pe la mijlocul anilor '80,
problemele energetice ale omenirii prin energia
nucleara si cu ajutorul centralelor atomoelectrice,
a radicalizat difuza migcare ecologica din cauza
pericolului evident de deteriorare ireversibila a
fondului genetic al umanitatii si a ireversibilitatii
unor atari decizii. Dintr-o retea de organizatii si
grupari necentralizate si autoreprezentative, de
organizatii fractionate pana la grupuscule,
migcarea ecologica accede la reprezentativitate
politica, la expresivitate doctrinara si la implicare
legislativa. Mai ales 1in tarile Comunitatii
Europene, partidele ecologice, cunoscute sub
numele semi-simbolic de "verzii", ajung sa ocupe
locuri in Parlament, aducand cu ele in viata
politica o atitudine si un stil anticonventional si
anarhic, multa turbulenta, repulsie pentru
ipocrizia vietii politice si dorinta de schimbare’ .
La fel de mult ca in tendintele generale ale
miscarii ecologiste, noua spiritualitate este
evidenta si in feminismul dezvoltat dupa anii '60,
dupa si in legatura cu revolta studenteasca si cu
confruntarile iscate de lupta pentru abolirea
legislatiei care interzicea avortul. Acest feminism
"verde", apropiat spiritual de ecologie, difera
mult de primele migcari pentru drepturile femeilor
din secolul al XIX-lea dar si de lupta pentru
nediscriminare sexuald mai recenta. Acele
feminisme urmareau, sub vaga influenta religioasa
cresting, a egalitarismul umanist, obiective politice,
sociale si economice compatibile cu cadrele

1 = N . - . .
E usor de vazut in rapidul esec al miscarii ecologiste din

Romania de dupa 1989 nu numai lipsa de sincronizare pana la

anacronism a vietii politice romanesti cu cea europeana.
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patriarchal Western society. The new feminism
challenges the patriarchal social paradigm and
criticizes the male domination in society, noticing
that the largest and most oppressed class is the
one represented by women. There is an assertive
refusal of the traditional forms of society and of
family life today: housekeeping, monogamous
marital duties and all the rest of social conditioning
of women, based on physical and moral violence
deand seeking various forms of social cohabitation
that are different from the patriarchal family life (as,
for example, homosexual partnerships, already
legally accepted and recognized in some states of
the European Community). The objective of current
feminism seems to have formed under the influence
of Taoism: it represents the imposing of the
androgynous human model, with the harmony
between rationality and emotionality, activity and
passivity, strength and weakness. The androgynous
man means the cancellation of all sexual differences,
not only of the cultural-social ones, but also of the
natural ones, because natural differences are their
product and not vice versa. We can also notice the
erasure of any socially formulated prohibitions: full
sexual freedom, freedom from the genitality and the
biological servitude of procreation and perpetuation
of the species. The ideal of the androgynous man
implies the ideal of humanity born in the test tube, a
humanity that no longer re-produces, but simply
produces (which does not seem as a very distant
utopia nowadays). Finally, one part of feminism
returns to "witchcraft", which satisfies the double
condition of being a pagan cult (resumption of the
ancient pagan English Wicca cult) and that of being
connected to nature. It involves the abolition of the
traditional model of the God-man with that of the
Man-God. And God also, not only humans, has to
be androgynous, if not even a woman, that is the
ancient "Great Goddess". It is from this point on that
the connection to the ecology begins: the
acceptance of the feminine nature means the
acceptance of nature, a return to the nature
opressed as well and its celebration as the Great
Goddess. Along with feminism, among the
movements that are part of the ecological groups
there are also the pacifists. In their case we have
the repeated scenario and aspects of the relations
between feminism and the "Greens". Their ideas
were infused into the other movement, even if their
claims did not entirely match. Advancement of
nuclear technology is the fact that united the
movements and the common basic idea was that of
the "naturally good man". In the name of these
ideas, "green" pacifism refuses hate and past
adversities and proposes a unilateral disarmament.

patriarhale traditionale ale societatii occidentale.
Noul feminism, contesta paradigma sociala
patriarhala si critica dominatia masculina in viata
sociala constatand ca cea mai vasta si cea mai
asuprita clasa sunt femeile. E aici un refuz
hotarat al societatii si familiei traditionale cu
forme actuale de viata: menajul, indatoririle
conjugale monogame si tot restul de conditionari
sociale ale femeii, bazata pe violenta fizica si
morala si cautarea unor forme conviefuire sociala
diferite de familia patriarhala (ca, spre exemplu,
parteneriatele homosexuale, acceptate  si
recunoscute deja legal in unele state ale
Comunitatii Europene).

Obiectivul actualului feminism pare sa se fi
format sub influenta taoismului: el este impunerea
modelului androgin al omului, cu armonia intre
rationalitate si afectivitate, activitate si pasivitate,
duritate si slabiciune. Omul-androgin inseamna
anularea tuturor diferenfelor sexuale, nu numai a
celor cultural-sociale, dar si a celor naturale,
intrucat diferentele naturale sunt produsul acestora

si nu invers.

Totodatd anularea oricaror interdictii
formulate social: deplina libertate sexuala,
eliberarea de (genitalitate si de servitutea

biologica a procrearii si perpetuarii speciei. Idealul
omului-androgin implica idealul unei umanitati
nascuta in eprubeta, a unei umanitati care nu se
mai reproduce, ci pur si simplu se produce (ceea
ce nici nu mai pare astazi o utopie foarte
indepartatd). in fine, o parte a feminismului revine
la ,vrajitorie” care satisface dubla conditie de a fi
un cult pagan (reluarea stravechiului cult englez
pagan Wicca) si de a fi legat de natura. El implica
abolirea modelului traditional al Dumnezeului-
barbat odata cu cel al Barbatului-dumnezeu. Si
Dumnezeu, nu numai omul, trebuie sa fie
androgin, daca nu cumva chiar femeie, adica mai
vechea "Mare Zeita". De aici incepe legatura cu
ecologismul: acceptarea  naturii  feminine
inseamna acceptarea naturii, o intoarcere la
natura oprimatad si ea si celebrarea ei ca Marea
Zeita.

Alaturi de feminism, intre miscarile care fac
parte din gruparea ecologista se numara si
pacifistii. Tn cazul lor se repetd scenariul si
aspectele relatiilor dintre feminism si "verzi".
Ideile lor s-au infuzat in cealaltd migcare, chiar
daca revendicarile lor nu coincid total. Progresul
tehnologiei nucleare este cel care i-a unit iar
ideea fundamentala comuna este cea a "omului
bun de la naturd". In numele acestei idei,
pacifismul "verde" refuza urile si adversitatile
trecutului si propune o dezarmare unilaterala.
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Ecology and communication philosophy propose us
the image of the Earth seen as a "global village". All
we have to do is to give in to the new paradigm, to
defeat our fear of the unknown, of what is different,
of alterity, and enter a new state of mind, one of
mutual trust, beyond the differences between
people — whether of gender or nationality - and
between humans and the other living beings.

In ecology, the major change of principle
and mentality comes from the idea of a holistic
unity of all life, which represents the form of
uninterrupted, incresing and decresing dance of
matter and energy. But this idea can only work
based on the background of the dialectic of the
sacred and profane. Nature was de-sacralized first
with the advent of Christianity, and later, at the
threshold of modernity. Nature reified, as dead
object first, then as environment more or less
hostile to society and human history, she must

bear all assaults, extractions and domestication [3]..

Ecological re-sacralization of nature called

humans to a new responsibility. And to a new
consideration: ecosystem research showed that
most relationships between living beings are
cooperative in nature, of coexistence and mutual
dependence. Even if there is competition, it cannot
overcome the integrated, balanced purpose of the
system. This is the lesson of the current human
situation: suppose that man could triumph over
nature. The result would be his own destruction,
because he would destroy the unique ecosystem
in which he may exist. The resacralization of
nature through ecology introduces, after the
theocentric and anthropocentric conceptions, the
cosmocentrism and requires the trans-individual
human attitude. Simultaneously, the economy has
to change places with the morality in defining the
crisis of our times. The current crisis can not be
resolved by escalating the economic production
and consumption, or by redistributing property, but
by the spiritual change of morality, by giving up
consumerism, and the artificially created desires
and needs supported by advertising.
Respect for life urges ecology into a protective and
benevolent attitude towards animals. This attitude is
extended to marginal groups and to the uprooted, to
the discriminated and to the poor. If this entire
attitude of protecting the minorities is consistent and
understandable, more difficult is it to explain - outside
the postmodern value of difference -, its attention to
sexual minority groups, whose erotic behavior are as
old definition says, "against nature". It is here that the
"new age" context of ecology becomes most obvious,
its’ over determination by spiritual values.

Ecologia si filosofia comunicarii ne propun
imaginea Pamantului ca un "sat global". Nu ne
ramane decat sa ne acordam noii paradigme, sa
ne infrangem teama de ceea ce este diferit, de
alteritate, si sa intram intr-o noua stare de spirit, de
incredere mutuala, dincolo de diferentele dintre
oameni — de gen sau de nationaliltate — si dintre
oameni si celelalte fiinte vii.

*

Schimbarea majora de principiu si de
mentalitate vine in ecologie de la ideea holista a
unitatii tuturor formelor de viata, care sunt formele
dansului neintrerupt, crescator si descrescator, al
materiei-energie. Dar aceasta idee nu poate
functiona decéat pe fundalul unei dialectici a sacrului si
profanului. Natura a fost desacralizata mai intai odata
cu aparitia crestinismului, iar mai tarziu, in pragul
epocii moderne. Natura reificata, moarta, obiect, mai
intdi, apoi mediu mai mult sau mai putin ostil
societatii si istoriei omului, pe scurt umanului, ea a
trebui sa suporte toate agresiunile, extractile si
domesticirile [3]. Resacralizarea ecologica a naturii
cheama omul la o noua responsabilitate. Si la o noua
consideratie: cercetarea ecosistemelor a aratat ca
majoritatea relatjilor dintre fiintele vii sunt de natura
cooperanta, de coexistenta si dependenta reciproca.
Chiar daca exista concurentd, aceasta nu poate
depasi sensul integrator, echilibrant al sistemului.
Aceasta este lectia situafiei actuale a omului: sa
presupunem ca el ar putea triumfa asupra naturii.
Urmarea ar fi propria distrugere, caci si-ar distruge
unicul ecosistem in care poate exista. Resacralizarea
naturii prin ecologie introduce, dupa conceptiile
teocentrice si antropocentrice, un cosmocentrism si
reclama din partea omului o atitudine transindividuala.
Concomitent, economia Tisi schimba locul cu
moralitatea Tn definirea crizei timpului nostru. Criza
actuala nu poate fi rezolvata prin escaladarea
economica a productiei si consumului, ori prin
redistribuirea proprietaii, ci prin schimbarea spirituala
a moralitatii, prin renunfarea la consumism, la dorinte
si nevoi artificial create si sustinute de publicitate.
Respectul pentru viatda indeamnd ecologia la o
atitudine protectoare si binevoitoare fata de animale.
Aceasta atitudine este extinsa spre grupurile
marginale si spre dezradacinati, spre discriminati si
spre paria. Daca toata aceasta atitudine de protejare
a minoritafilor este coerenta si de inteles, mai dificil
de explicat in afara valorii postmoderne pe care o
primeste diferenfa, este atentia spre grupurile
minoritare sexuale, ale caror comportamente erotice
sunt dupa cum o spune definitia veche, "contra
naturii”. Aici devine cel mai evident contextul "new
age"-ist al ecologismului, supra-determinarea sa de
catre valorile spirituale. Omul accepta sa faca din
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Humans agrees to turn the living nature into a
responsible and genuine person of dialogue, but also
want to keep to themselves their decision of the
autonomous production of their own nature. Legal or
moral laws concern in particular the other person in
the dialogue: the humans accept, on behalf of the
legal "personality" of the nature, of the living in
general, but considers themselves as a self-
generating nature.

References:

naturd persoana vie a unui dialog responsabil si
autentic, dar totodata vrea sa-si pastreze pentru sine
decizia producerii autonome a propriei naturi.
Prevederile legale sau morale se refera mai ales la
cealalta persoana a dialogului: omul accepta, Tn
numele sacralizarii imanentei vietii, consideratia
pentru "personalitatea” juridica a naturii, a viului in
general, dar se considera pe sine o natura care se
autogenereaza.

[1]. Wirtz B., New Age. Editura de Vest, Timigsoara, 1992, p.21.
[2]. Vernette J., Le New Age. PUF, Paris, 1993, p. 11-16, 82-86, 87.
[3]. Piette A., Les Religiosités Séculieres. PUF, Paris, 1993, p. 4-5, 112-113.
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DEZVOLTAREA
DURABILA

Published within the collection ,European and
National Documents”, the book is intended as a
monography on the issue of sustainable
development, as it is presented and regulated by
European and National documents.

The introductory part presents the European
institutions, instruments and procedures. Within
the presentation of the European institutions there
is a review of the decision-making institutions
(European Parliament, European Council, Council
of the European Union and the European
Commisssion), of the legislative and administrative
control authorities (Court of Justice of the
European Union, European Court of Auditors,
European Ombudsman, European Data Protection
Supervisor), of the bodies and finnancial
instruments (European Central Bank, European
Investment Bank, European Investment Fund), of
the advisory bodies (European Economic and
Social Committe, Committee of the Regions), of
the institutional bodies and of the decentralized
bodies.

The First Chapter tackles the community
and national problems from the point of view of the
principles, strategies, programs and legislation
regarding the environmental protection.

A presentation of the emergence and
evolution of the concept of sustainable
development at the European level represents the
topic of the Second Chapter.

Chapter 3 is about the European
instruments of sustainable development (structural
indicators of environmental groups, strategy on
sustainable use of natural resources, strategy on
waste prevention and recycling, action plan to
promote environmental technologies,
competitiveness and innovation framework
program, program for promoting the
competitiveness for small and medium enterprises

EDITORIAL EVENT

EVENIMENT EDITORIAL

Vasile  Filip SOPORAN, Ph.D. Professor Engineer,
SUSTAINABLE DEVELOPMENT, Casa Cartii de Stiinta
Publishing House, Cluj-Napoca, 2011, 306 p., 121

bibliographical references.

Prof.univ.dr.ing. Vasile Filip SOPORAN, DEZVOLTAREA
DURABILA, Editura Casa Cartii de Stiinta, Cluj-Napoca, 2011,
306 p., 121 ref. Bibliografice.

Apédrutd n Colectia ,Documente europene si
nationale”, cartea se doreste a fi o monografie ce
trateaza problematica  dezvoltarii  durabile
prezentd si reglementata in cadrul documentelor
europene si nationale.

Partea introductivd prezinta institutiile,
instrumentele si procedurile europene. In cadrul
prezentarii institutiilor europene se face o
trecere Tn revistda a institutilor de decizie
(Parlamentul European, Consiliul European,
Consiliul ~ Uniunii  Europene si  Comisia
Europeand), a autoritatilor de control legislativ si
administrativ (Curtea de Justitie a Comunitatilor
Europene, Curtea de Conturi Europeana,
Mediatorul European, Responsabilul European
pentru Protectia Datelor), a organismelor si
instrumentelor financiare (Banca Centrala
Europeand, Banca Europeana de Investitii,
Fondul European de Investitii), a organismelor
consultative (Comitetul Economic si Social
European, Comitetul Regiunilor), a organismelor
institutionale si a organismelor descentralizate.

n capitolul 1 sunt abordate, sub aspectul
principiilor, strategiilor, programelor Si
legislatiei de protejare a mediului, problematica
comunitara si problematica nationala.

Prezentarea aparitiei Si
conceptului de dezvoltare durabila
european face subiectul capitolului 2.

Capitolul 3 se refera la instrumentele
europene de dezvoltare durabilda (grupul
indicatorilor structurali de mediu, strategia privind
utilizarea durabila a resurselor naturale, strategia
privind prevenirea si reciclarea deseurilor, planul
de actiune pentru promovarea tehnologiilor de
mediu, programul cadru pentru competitivitate si
inovare, programul pentru promovarea
competitivitatii intreprinderilor mici si mijlocii Tn
domeniul tehnologiilor curate, agenda pentru

evolutiei
la nivel
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in the clean technologies domain, agenda for
sustainable and competitive European tourism,
program to promote corporate social responsibility
and the global fund for promoting renewable
energy and energetic efficiency) and the
documents which regulate these instruments.

Chapter 4 presents the important
documents which target the regulations within the
domain regarding the integration of environmental
politics into the general politics framework of the
European Union and the main aspects on this
topic.

Chapter 5 briefly presents the sustainable
development specific actions addressed to certain
geographical areas (thematic strategy on the
urban development, strategic planning and
integrated management of coastal areas) and the
main instruments set by the institutes of the
European Union to regulate this problem.

The last chapter presents the national
documents for the insurance of the sustainable
development. These documents are divided into
two categories: documents that have substantiated
the elaboration of the National Sustainable
Development Strategy of Romania (Treaty of
Accession of Romania to the European Union,
National Development Plan 2007-2013, National
Strategic Reference Framework 2007-2013,
National Plan of Reforms, Post-accession Strategy
of Romania, Second Report on the Millennium
Development Goals) and the National Strategy for
Sustainable Development (which establishes the
elements for the insurance of sustainable
development for Romania, according to the politics
of the European Union and the worldwide shared
documents).

Given its content and its high-standard
approach to the topic, this writing represents a
comprehensive and useful reference book for those
interested in the issues of sustainable development,
issues which are both presented and regulated by
the european and national documents.

Reader Viorel DAN, Ph.D.

Department Manager
Environmental Engineering and Sustainable
Development Entrepreneurship

turism european competitiv si durabil, programul
pentru promovarea responsabilitatii sociale a
companiilor si fondul global pentru promovarea
energiei regenerabile si a eficientei energetice) si
documentele  care  reglementeazd  aceste
instrumente.

Capitolul 4 prezinta documentele importante
care vizeaza reglementarile din domeniul integrarii
politicilor de mediu in politicile generale ale Uniunii
Europene si principalele aspecte ale problematicii
abordate.

n capitolul 5 sunt prezentate, succint,
actiunile specifice dezvoltarii durabile raportate la
anumite zone geografice (strategia tematica
pentru mediul urban, planificarea si gestionarea
strategica integratd a zonelor de coasts) si
principalele instrumente stabilite de institutiile
Uniunii Europene pentru reglementarea acestei
problematicii.

In  ultimul capitol sunt prezentate
documentele nationale pentru  asigurarea
dezvoltarii durabile. Aceste documente sunt
impartite in doua categorii: documente care au
fundamentat elaborarea Strategiei Nationale
pentru Dezvoltare Durabila a Romaniei (Tratatul
de Aderare Roménia — Uniunea Europeana,
Planul National de Dezvoltare 2007-2013, Cadrul
Strategic de Referintd 2007-2013, Planul National
de Reforme, Strategia Postaderare a Romaniei,
Al doilea Raport asupra Obiectivelor de
Dezvoltare ale Mileniului) si Strategia Nationala
de Dezvoltare Durabila (care stabileste
elementele asigurdrii dezvoltérii durabile pentru
Romania, in concordantad cu politicile Uniunii
Europene si cu documentele impartasite la nivel
mondial).

Prin continut si nivelul de tratare, lucrarea
se constituie intr-un cuprinzator si util indrumar al
celor interesati in cunoasterea problematicii
dezvoltarii durabile, prezentd si reglementatd in
cadrul documentelor europene si nationale.

Conf.Dr.Ing. Viorel DAN

Director Departament
Ingineria Mediului si Antreprenoriatul
Dezvoltarii Durabile
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‘Antreprenoriat, Mediu de Ahcenr':‘
Cluj-Napoca, 1 -2 julie 2011

Between July 1st and 2nd 2011, from the initiative
and under the coordination of Professor engineer
Ph.D. Vasile Filip SOPORAN, took place - at the
Students’ Cultural House in Cluj-Napoca,
organized by the Centre for Entrpreneurship in
Sustainable Development (CPADDD), within the
Department of Environmental Engineering and the
Entrpreneurship for Sustainable Development from
the Faculty of Materials and Environmental
Engineering from the Technical University of Cluj-
Napoca - the first edition of the scientific
manifestation called ,Entrepreneurship, Business
Environment and Sustainable Development”.

At the beginning of the event, the following
attended: Prof. Eng. Ph.D. Radu MUNTEANU,
Rector of the Technical University Cluj-Napoca;
Prof. Eng. Ph.D. loan VIDA-SIMITI, Dean of the
Faculty of Materials and Environmental
Engineering; Ec. Ana Florica CIMPEAN, Executive
Manager of OIR POSDRU North-West; Ph.D.
Johann Kocher, Dr. Kécher GmbH Germany; Prof.
Ec. Ph.D. loan CUZMAN, General Manager of the
Banat-Crigana Investment Fund; Prof. Eng. Ph.D.
Lucian DASCALESCU University of Poitiers,
France and Prof. Eng. Ph.D. Vasile Filip
SOPORAN, Manager of the Centre for
Entrepreneurship in Sustainable Development.

Over 60 representatives and specialists
from central and local public institutions, learning
and research, units, businesses and so on, have
attended the conference’s proceedings.

Within the conference there were 10 papers
presented in the plenary session, namely:
~Entrepreneurial ideas on the way of adapting from
the experience of centralized economy to the
functions of market economy from the German
perspective” - Johann Kécher, Ph.D., Dr. Kocher
GmbH Germany; ,Entrepreneurship from the the
macroeconomic analysis perspective” - Prof. Ec. Ph.D.

§1 Dezvoltare Durabils - AMDD 2017+ |

The Conference on
»Entrepreneurship, Business
Environment and Sustainable

Development”
Cluj-Napoca, July 1st-2nd, 2011

Conferinta ,,Antreprenoriat,
Mediu de Afaceri gi
Dezvoltare Durabila”
Cluj-Napoca, 1-2 iulie 2011

in zilele de 1-2 iulie 2011, din initiativa si sub
coordonarea prof.dr.ing. Vasile Filip SOPORAN,
s-a desfasurat la Casa de cultura a studentilor
din Cluj-Napoca, in organizarea Centrului
pentru  Promovarea  Antreprenoriatului in
Domeniul Dezvoltarii Durabile (CPADDD) din
cadrul Departamentului de Ingineria Mediului si
Antreprenoriatului Dezvoltarii Durabile de la
Facultatea Ingineria Materialelor si a Mediului a
Universitatii Tehnice din Cluj-Napoca, prima
editfie a manifestarii stiintifice ,Antreprenoriat,
Mediu de Afaceri si Dezvoltare Durabila’.

La deschiderea  evenimentului au
participat:  Prof.dr.ing. Radu MUNTEANU,
rectorul  Universitatii Tehnice Cluj-Napoca;
Prof.dr.ing. loan VIDA-SIMITI, decanul Facultatii
de Ingineria Materialelor si a Mediului; Ec. Ana
Florica CIMPEAN, directorul executiv la OIR
POSDRU Nord-Vest; Dr. Johann Kocher, Dr.
Koécher GmbH Germania; Prof.dr.ec. loan
CUZMAN, directorul general al Societatii de
Investitii Financiare Banat — Crisana; Prof.dr.ing.
Lucian DASCALESCU University of Poitiers,
France si Prof.dr.ing. Vasile Filip SOPORAN,

managerul  Centrului  pentru  Promovarea
Antreprenoriatului  in  Domeniul  Dezvoltarii
Durabile.

La lucrarile conferintei au fost prezenti peste
60 de reprezentati si specialisti ai unor institutii
publice central si locale, unitati din invatamant si
cercetare, societafi comerciale etc.

In cadrul conferintei au fost prezentate in
plen 10 lucrari si anume: ,ldeile antreprenoriale ale
drumului adaptarii de la experienta economiei
centralizate la functionarea economiei de piata din
perspectiva germana” — Dr. Johann Kocher, Dr.
Kocher GmbH Germania; ,Antreprenoriatul din
perspectiva  analizelor  macroeconomice” -
Prof.dr.ec. loan Cuzman directorul general al loan

81



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, No. 1 (2012)

Cuzman, General Manager of the Banat-Crisana
Investment Fund, Western University Vasile Goldis
Arad; ,Electrostatic Separation Technologies for
Waste Electric and Electronic Equipment (WEEE)
Recicycling - Entrepreneurial Opportunities” — Prof.
Eng. Ph.D. Lucian Dascalescu University of Poitiers,
France; ,Entrepreneurship from the perspectice of
the restructuring of the economy and the activity of
professional associations” — Prof. Eng. Ph.D. Sorin
Dimitriu, President of the Chamber of Commerce
and Industry Bucharest, Politechnical University of
Bucharest and Eng. Laurentiu Zamfir, Vice-President
of CCIB, President of the Collective Members
Section; ,Entrepreneurial opportunities of the food
safety mechanisms” - Prof. Eng. Ph.D. Vasile
Cozma, Subprefect of Cluj County, University of
Agricultural Sciences and Veterinary Medicine Cluj -
Napoca; ,The European Union’s reglementations
regarding sustainable development, between
opportunity and restriction” — Prof. Marian Proorocu,
Vice-President of the National Agency for
Environmental Protection, University of Agricultural
Sciences and Veterinary Medicine Cluj-Napoca;
.Entrepreneurship and Communication — brand
value” — Ec. Mihaela Rus, President of the Vitrina
Felix-Media S.A; ,The wuse of sustainable
development principles in investigating eco-social
fields of interest” — Prof. Eng. Ph.D. Avram Nicolae,
Politechnical University of Bucharest; ,DEEE -
Electrochemical  engineering -  Sustainable
development” — Prof. Eng. Ph.D. Petru llea, Babes-
Bolyai  University  Cluj-Napoca and ,The
entrepreneurial opportunities of sustainable public
services — Eng. llie Brie, General Manager of the
Employers in Public Services in Romania.

After the plenary session presentations,
there were debates between the specialists
attending the conference on the papers presented
in the posters section: ,Entrepreneurship from the
perspective of the European Union and of the
necessities of Romania” — Prof. Eng. Ph.D. Vasile
Soporan, Technical University Cluj-Napoca; ,EU’s
strategy for the Danube Region - opportunities”
Gabriela Ciot, Ph.D., Technical University Cluj-
Napoca; ,Considerations on entrepreneurial law” —
Lawyer Ucu Mihai Faur, SCA Faur & Chiorean;
.Ecological Aquisitions and the sustainable
development entrepreneurship” — Prof. Eng. Ph.D.
Viorel Candea, Technical University Cluj-Napoca;
»The management of change” — Eng. Alexandru
Tulai, [-Quest; ,Entrepreneurial opportunities in
scrap metal administration” — Reader Eng. Ph.D.

Viorel Dan, Technical University Cluj-Napoca;
.Ecological materials — ecological projecting” —
Prof. Eng. Ph.D. loan Vida—Simiti, Technical

Societatii de Investitii Financiare Banat — Crisana,
Universitatea de Vest Vasile Goldis Arad;
»rehnologii de separatie electrostatica pentru
reciclarea deseurilor provenite din echipamente
electrice  si  electrotehnice —  oportunitafi
antreprenoriale ” - Prof.dr.ing. Lucian Dascalescu
University of Poitiers, France; ,Antreprenoriatul din
perspectiva  restructurarii  economiei si a
functionarii asociatjiilor profesionale” - Prof.dr.ing.
Sorin Dimitriu, Presedintele Camerei de Comer{ si
Industrie a municipiului Bucuresti, Universitatea
Politehnica Bucuresti si ing. Laurentiu Zamfir,
Vicepresedinte CCIB, Presedintele Sectiunii
Membri Colectivi; ,Oportunitatile antreprenoriale
ale mecanismelor de sigurantd alimentara» -
Prof.dr.ing. Vasile Cozma, Subprefectul judetului
Cluj, Universitatea de Stiinte Agricole si Medicina
Veterinara Cluj—Napoca; ,Reglementarile Uniunii
Europene din perspectiva dezvoltarii durabile, intre
oportunitate si restrictie” - Prof. Marian Proorocu,
Vicepresedintele  Agenfiei  Nationale pentru
Protectia Mediului, Universitatea de Stiinte
Agricole si Medicinad Veterinara Cluj — Napoca;
LAntreprenoriat si comunicare — valoare de brand”
- Ec. Mihaela Rus, Presedintele Vitrina Felix-
Media S.A.; ,Folosirea principiilor dezvoltarii
durabile la investigarea unor domenii de interes
ecosocial” - Profdr.ing. Avram Nicolae s.a,
Universitatea Politehnica Bucuresti; ,DEEE -
Inginerie electrochimica — Dezvoltare durabild”
Prof.dr.ing. Petru llea, Universitatea Babes-Bolyai
Cluj—Napoca si ,Oportunitatile antreprenoriale ale
serviciilor publice durabile” - Ing. llie Brie,
directorul general al Patronatului Serviciilor
Publice din Romania.

Dupa sustinerea lucrarilor in plen, au avut
loc discutii intre specialistii prezenti la manifestare
pe marginea lucrarilor prezentate in sesiunea de
postere: ,Antreprenoriatul din perspectiva Uniunii
Europene si a necesitatilor Roméaniei’- Prof.dr.ing.
Vasile Filip Soporan, Universitatea Tehnica din
Cluj — Napoca; ,Strategia UE pentru Regiunea
Dunarii - oportunitati” — Lector Dr. Gabriela Ciot,
Universitatea Tehnica din Cluj - Napoca;
~consideratii asupra dreptului antreprenorial ”- Av.
Ucu Mihai Faur, SCA Faur & Chiorean; ,Achiziiile
ecologice si antreprenoriatul dezvoltarii durabile” -
Prof.dr.ing. Viorel Candea, Universitatea Tehnica
din Cluj — Napoca; ,Managementul schimbarii’-
Ing. Alexandru Tulai, I-Quest; ,Oportunitatile
antreprenoriale in gestiunea deseurilor metalice”-
Conf.dr.ing. Viorel Dan, Universitatea Tehnica din
Cluj — Napoca; ,Materiale ecologice - proiectarea
ecologicad”™ Prof.dr.ing. loan Vida - Simiti -
Universitatea Tehnica din Cluj — Napoca; ,Apa - de
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University Cluj-Napoca; ,Water — From vital
necessity to entrepreneurial opportunities” — Prof.
Eng. Ph.D. Tiberiu Rusu, Technical University Cluj-
Napoca; ,Present and future actions of the County
Council for the consolidation of the business
environment from a regional perspective” — Ec.
Diana Urdea, Head of Office for Local and regional
development and Tourism at the County Council;
»1he importance of decision-making for sustainable
entrepreneurship” — Eng. Lucian Ciot, Eng. Voicu
Oprean, AROBS Transilvania Software; ,|T solutions
and systems used in training and professional
development” — Eng. Dragos Dimitriu, Last Chance;
»Financial indicators in support of entrepreneurs” —
Ec. Silviu Turc, SSIF Broker SA; ,Contribution to the
research of the portfolio of entrepreneurial
competences of the CPADDD students within the
Technical University Cluj-Napoca” — Sociologist Emil
Pop; ,Fundaments of the competences-based
learning process” — Prof. Eng. Ph.D. Vasile Soporan,
Sociologist Emil Pop; ,Interview persuasion, applied
in the domain of entrepreneurial initiative” -
Sociologist Emil Pop, Ph.D. Gabriela Ciot.
Twenty-one papers were also presented in the
posters section, belonging to the Ph.D. and M.D.
graduands from the Department of Environmental
Engineering and the Entrepreneurship  for
Sustainable Development, entering the contest ,The
best entrepreneurial idea” Eng. Soporan Bianca
Michaela, Ph.D.Graduand ,cas deposit —
opportunities for exploitation”; Eng. Cocis Emanuela,
Ph.D.Graduand — ,Developing a business in the
domain of projecting integrated systems for the
administration dangerous waste”, Eng. Chelaru
Daniela, Ph.D.Graduand — ,Methods of developing a
business by selling technology applied in the
protection of cast bronze art pieces”; Eng. Rus
Andreea, Ph.D.Graduand — ,Business oppotunities
regarding the use of agricultural waste”; Eng. Chiper
Amalia, Ph.D.Graduand — ,Business opportunities by
using the wooden waste”; Eng. Melenti loana Laura,
Ph.D.Graduand — ,Possibilities of transforming the
informatic system for risk evaluation of the drainer
ponds”; Eng. Dana Boda , Ph.D.Graduand -
~Developing a consultancy business in evaluating the
environmental impact in the context of sustainable
development”; Eng. Keri Agnes Alexandra,
Ph.D.Graduand, ,The marketplace for practical
software applications used in monitoring pit-waters”;
Eng. Berar (Sur) loana Monica, Ph.D.Graduand —
.National aspects regarding financial investments in
the extraction of heavy metals from poluted soils by
in situ bioleaching”; Eng. Gabor Timea,
Ph.D.Graduand — ,Business opportunity by recovery
of residual heat from city waste waters using heat

la necesitate vitala la oportunitati antreprenoriale”-
Prof.dr.ing. Tiberiu Rusu, Universitatea Tehnica
din Cluj — Napoca; ,Actiuni ale CJ Cluj prezente si
viitoare in consolidarea mediului de afaceri din
perspectiva regionala” Ec. Diana Urdea, Seful
Serviciului Dezvoltare Locala si Regionala si
Turism a Consiliului Judetean Cluj; ,Importanta
luarii deciziilor pentru un antreprenoriat durabil’-
Ing. Lucian Ciot, Ing. Voicu Oprean, AROBS
Transilvania  Software; ,Solutii si sisteme
informatice utilizate n instruirea si formarea
profesionald” - Ing. Dragos Dimitriu, Last Chance;
.indicatori financiari in sprijinul antreprenorilor’-
Ec. Silviu Turc, SSIF Broker SA; ,Contributie la
cercetarea portofoliului de competente
antreprenoriale al cursantilor CPADDD din cadrul
Universitatii Tehnice din Cluj — Napoca”- Sociolog
Emil Pop; ,Fundamentele Tnvatamantului bazat pe
competente” Prof.dr.ing. Vasile Soporan,
Sociolog Emil Pop; ,Persuasivitatea interviului, cu
aplicatie la inifiativa antreprenoriald” - Sociolog
Emil Pop, Lector Dr. Melania Gabriela Ciot).

Tot la sesiunea de postere au fost prezentate
21 de lucréri de catre doctoranzii si masteranzii din
cadrul Departamentului de Ingineria Mediului si
Antreprenoriatului  Dezvoltarii  Durabile, pentru
concursul ,Cea mai buna idee antreprenoriala: Drd.
ing. Soporan Bianca Michaela - ,Gaze de depozit —
oportunitati de valorificare”; Drd.ing. Cocis
Emanuela - ,Dezvoltarea unei afaceri in domeniul
proiectarii sistemelor integrate de gestiune a
deseurilor periculoase”; Drd.ing. Chelaru Daniela -
.,Modalitdti de dezvoltare a unei afaceri prin
vanzarea tehnologiei aplicate la protectia obiectelor
de arta turnate, din bronz”; Drd.ing. Rus Andreea -
“Oportunitati de afaceri privind utilizarea deseurilor
agricole”; Drd.ing. Chiper Amalia - “Oportunitati de
afaceri prin utilizarea deseurilor lemnoase”; Drd.ing.
Melenti loana Laura - ,Posibilitati de transformare a
sistemului informatic de evaluare a riscurilor a
iazurilor de decantare”; Drd.ing. Dana Boda -
.Dezvoltarea unei afaceri de consultanta in
evaluarea impactului asupra mediului in contextul
dezvoltarii durabile”; Drd.ing. Keri Agnes Alexandra
- ,Piata pentru desfacerea unor aplicaiji practice
software utilizate Tn monitorizarea apelor de mina”;
Drd.ing. Berar (Sur) loana Monica - ,Aspecte
nationale privind investiti financiare n extractia
metalelor grele din solurile poluate prin biolixiviere
in situ”; Drd.ing. Gabor Timea - ,Oportunitate de
afacere prin recuperarea caldurii reziduale din
apele uzate orasenesti utilizand schimbatoare de
caldura cu tuburi termice”; Drd.ing. Urs (Nedelcu)
Alina Monica - ,Dezvoltarea unor afaceri prin
exploatarea unui model pentru simularea
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exchangers thermal tubes”; Eng. Urs (Nedelcu) Alina
Monica, Ph.D.Graduand, ,Developing a business by
exploiting a model for the simulation of de-polution of
soils by biological treatment”; Eng. Stoica Octavian
Grigore, Ph.D.Graduand ,Business initiation
opportunity in the domain regarding the monitoring of
biological treatment of soils processes”; Eng.
Cociorhan Camelia Simona, Ph.D.Graduand -
LApplications of the bioleaching techniques in heavy
metal extraction from poluted soils — genesis for
long-term  businesses”; Eng. Lakatos Simina,
Ph.D.Graduand, Ec. Mirea Mihaela, Ph.D.Graduand
— ,Software for the optimization of the partnership
between the business environment and NGO'’s for
the benefit of sustainable development of the
NGO’s”; Eng. Moldovan Alina, Ph.D.Graduand —
,consultancy business for the sustainable
development of the sanitary system and of the
human resources in order to prevent certain
affections to pre-school and school-age children”;
Eng. Prodan Vasile Calin, Ph.D.Graduand, Eng.
Prodan (Szanto) Maria, Ph.D.Graduand — ,Business
opportunities regarding the thermal desorption of
dangerous chemicals poluted soils”; Eng. Varga
Attila Daniel, Ph.D.Graduand, Ec. Elena Simina
Lakatos Ph.D.Graduand — ,Implementing a business
with one-piece station for the recycling of carbon
dioxide and transforming it into electric energy and
fuel”; Chicinas Raluca — ,Business opportunities by
recycling used car batteries”; Eng. Matei Ana Maria —
“Business opportunities by collecting and treating
electrical and electronic waste”.

The papers presented in the plenary session
and on posters have been published, under the
coordination of Prof. Eng. Vasile Filip Soporan Ph.D.,
in the volume called ,Entrepreneurship, Business
Environment and Sustainable Development”, ISBN
978-606-17-0010-3, at the ,Casa Cartii de Stiintd”
Publishing House, Cluj-Napoca, 2011, in the
Collection ,Entrepreneurial and Technological
Restitutions”. The topics of the published papers
were: promotion of entrepreneurial culture,
innovations in the field of eco-technologies and
ecological materials; eco-responsible
entrepreneurship, best practices in the field of
sustainable development and entrepreneurship;

entrepreneurial education and sustainable
development;  organizational and managerial
novelties regarding the small and medium

enterprises and methods of communication and
advertising.

The end of the first day of the conference took
place, in a collegial setting, at the Businessmen’s
Club — at the Cluj County’s Chamber of Commerce
and Industry on the occasion of the conferment of a

depoluarii solurilor prin tratare biologica”; Drd.ing.
Stoica Octavian Grigore ,Oportunitate de
initiere a unei afaceri in domeniul monitorizarii
proceselor de tratare biologica a solurilor”;
Drd.ing. Cociorhan Camelia Simona - “Aplicatiile
tehnicilor de biolixiviere in extractia metalelor
grele din solurile poluate - geneze pentru afaceri
de durata”; Drd.ing.ec. Lakatos Simina, Drd.ec.
Mirea Mihaela ,S0ft pentru optimizarea
parteneriatului dintre mediul de afaceri si ONG-
uri in beneficiul dezvoltarii durabile a ONG-
urilor’; Ing. Moldovan Alina “‘Firma de
consultanta pentru dezvoltarea durabila a
sistemului sanitar si a resurselor umane in
vederea preventiei diferitelor afectiuni la pre-
scolari si scolari’; Drd.ing. Prodan Vasile Calin,
Drd.ing. Prodan (Szanto) Maria - ,Oportunitati
de afaceri privind remedierea prin desorbtie
termica a solurilor poluate cu substante chimice
periculoase”; Varga Attila Daniel, Drd.ing.ec.
Elena Simina Lakatos - ,Implementarea unei
afaceri cu centrale monobloc pentru reciclarea
dioxidului de carbon si transformarea Iui n
energie electrica si carburant”, Chicinas Raluca
- ,Oportunitdti de afaceri prin reciclarea
acumulatorilor auto uzati; Ing. Matei Ana Maria -
,Oportunitat{i de afacere prin colectarea si
tratarea deseurilor de echipamente electrice si
electronice”).

Lucrarile sustinute in plen si prezentate pe
postere, au fost publicate, sub coordonarea
prof.dr.ing. Vasile Filip Soporan, in volumul
Conferintei «Antreprenoriat, Mediu de afaceri si
Dezvoltare Durabila», ISBN 978-606-17-0010-3,
la Editura Casa Cartii de Stiinta, Cluj-Napoca,
2011, in Colectia ,Restituiri antreprenoriale si
tehnologice”. Temele lucrarilor publicate au fost:
promovarea culturii antreprenoriale; inovatii in
domeniul  ecotehnologiilor si  materialelor
ecologice; antreprenoriat ecoresponsabil; bune
practici in domeniul dezvoltarii durabile si
antreprenoriatului; educatia antreprenoriald si
dezvoltarea durabild; noutati organizationale si
manageriale la nivelul IMM-urilor si metode de
comunicare si publicitate.

Finalul primei zile al manifestarii s-a
desfagurat intr-un cadru colegial la Clubul
Oamenilor de Afaceri - Camera de Comert si
Industrie a judetului Cluj, prilejuit de conferirea

unor plachete si diplome de excelentd ale
CPADDD, unor reprezentanti ai mediului de
afaceri.

De asemenea, cu aceasta ocazie au fost
conferite plachete si diplome de excelentad pentru
implicarea deosebita in realizarea proiectului si
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Club — at the Cluj County’s Chamber of Commerce
and Industry on the occasion of the conferment of a
few plaques and diplomas of excellence on behalf of
CPADDD, to a few representatives from the
business environment. On this occasion, some
plaques and diplomas of excellence were conferred
for the outstanding commitment in the realization of
the project and the prizes for the ,Best
Entrepreneurial Idea” contest were awarded.

The end of the manifestation, on July 2nd
2011, took place at Senate Office Room of the
Technical University of Cluj-Napoca, where
discussions took place between the attending
specialists, in a panel of experts.

At the end of the conference, the attending
parties have all agreed on expressing the success
and the need for the continuance of this
manifestation on a yearly basis, as a National
Conference. To this purpose the initiators of the
scientific manifestation have proposed to atract the
following as organizers and partners: academic and

university institutions, central and local public
institutions, organizations of scientific communities,
banking institutions, = economic  performance

companies a.s.o. and to sustain ample debates in
the domain of entrepreneurship and sustainable
development, starting from the National Conference
LAMDD 2012 — ENTREPRENEURSHIP, BUSINESS
ENVIRONMENT AND SUSTAINABLE
DEVELOPMENT” which will take place between July
2nd and 3rd 2012 in Cluj-Napoca.

Reader Viorel DAN, Ph.D.

Department Manager
Environmental Engineering and Sustainable
Development Entrepreneurship

premiati castigatorii concursului ,Cea mai buna
idee antreprenoriala”.

Finalul manifestarii, din 2 iulie 2011, s-
adesfasurat in Sala Biroului  Senatului
Universitatii Tehnice din Cluj-Napoca, unde au
avut loc discutii intre specialigtii prezenti la
manifestare in cadrul mesei rotunde.

La ncheierea conferintei, participantii au
realizat un consens in a exprima despre
succesul si utilitatea continuarii  acestei
manifestari in fiecare an, la nivel de Conferinta
Nationald; sens in care, initiatorii manifestarii
stiintifice si-au propus sa atraga intre
organizatori si parteneri: institutii academice,
universitare ,institutii publice centrale si locale,
organizatii de comunitati stiintifice, institutii
bancare, companii economice performante, s.a.
si sa dezvolte ample dezbateri in domeniul
antreprenoriatului  si  dezvoltarii  durabile,
incepand cu Conferinta Nationala
+ANTREPRENORIAT, MEDIU DE AFACERI $SI
DEZVOLTARE DURABILA — AMDD 2012”, care
va avea loc in perioada 02-03 IULIE 2012 la
Cluj-Napoca.

Conf.Dr.Ing. Viorel DAN

Director Departament
Ingineria Mediului si Antreprenoriatul
Dezvoltarii Durabile

85



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, No. 1 (2012)

TENNICA

Centrul pentru Pr
Antreprenoriatul

UNIVERSITATEA
A —

JIVERSITATEA
ATENNICA

Antrep
Dezvoltarii Durabile

pOSDRUIGZ3.1

86



Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile — Vol. 1, Nr. 1 (2012)

NATIONAL CONFERENCE

ENTREPRENEURSHIP,
BUSINESS ENVIRONMENT

AND SUSTAINABLE DEVELOPMENT
AMDD-2012

Topics:

Promoting the entrepreneurial culture

Innovations in environmental technologies and ecological materials
Eco-respoftsible entrepreneurship

Best practices in sustainable development and entrepreneurship
Entrepreneurial education and sustainable development
Communication and advertisillg

Academic entrepreneurship

- -

02-03 JULY 2012

Location: Casa de Culturd a Studentilor, Cluj-Napoca

Conferinta. AMDD @ cpaddd.utcluj.ro

Attending fee and conference materials are fundec by the
POSDRL93/3.1/5/50933 project. Accomodation is not included.

CONTEST “The best entrepreneurial idea"
details on: hitp://coaddd.utcluj.rofevenimente
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Firstname Lastname*', Firstname Lastname? (Arial, 11pt, Centered)

! Affiliation (Arial 9pt, Italic)
2Affiliation (Arial 9pt, Italic)

Abstract: (Arial, 8pt, Italic, Justified). First paragraph abstract should be provided of 100 to 200 words length. Leave one blank line

after the abstract.

Keywords: (Arial, 8pt, Italic, Justified). Phrases arranged alphabetically and separated by commas. A list of 5 — 10 keywords should
be provided at the end of the abstract. Leave two blank lines after the abstract.

1. Introduction

State the objectives of the work and provide an
adequate background, avoiding a detailed
literature survey or a summary of the results.

Its contents should be structured in the
following way: problem description, application field,
research stages, methods used, results, further
research, conclusions, and references.

The paper has to offer the answers for the
following questions: description of the problem,
what is done by other people, what the authors did,
what is new, what is my contribution?

2. Materials and Methods

Provide sufficient detail to allow the work to be
reproduced. Methods already published should be
indicated by a reference: only relevant
modifications should be described.

Paper Size: The manuscripts should be in
English and Romanian in a clear, direct and active
style of A4 paper-European format (210 x 297
mm).

Length: Papers must have an even number
of pages: 4, 6 or 8.

Margins: The page layout should be "mirror
margins". Following margins: top margin: 20 mm;
bottom margin: 20 mm; right 25 mm and left
margin 20 mm, header: 10 mm, footer: 10 mm.

Page Layout: Type the paper in two
columns 80 mm wide with a space of 5 mm

between the columns. Each column should be left
and right justified. Section start: continuous.

Fonts: Use Arial size 10 characters and
1.15 line spacing, Justified, throughout the paper.

Title: The title should be no longer than two
lines. Avoid unusual abbreviations. Center the title
(12 point bold, Capslock). Authors’ names and
affiliations (Institution/Department, City, Country)
shall span the entire page. Leave one blank line (9
point) after the title, one blank line (10 point) after
the authors’ names and affiliations. Leave two
blank line (10 point) between author’s info and the
beginning of the paper.

Style: Use separate sections for introduction,
materials and methods, results, discussion,
conclusions, acknowledgments (when appropriate),
and references.

First level headings are flushed left,
boldface and in point size 10. Use one line space
before the first level heading and one line space
after the first level heading.

Second level headings must be flush left,

bold and in point size 10, italic. One line space
should be used before the second level heading.
Formulae, symbols and abbreviations:
Formulae will be typeset in ltalics (preferable with
the Equation Editor) and should be written or
marked for such in the manuscript, unless they
require a different styling. The formulae should be
quoted on the right side, between brackets:

X = Axe’ + 31kt (1)
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Refer in the text to Equations as (Eq. 1), Egs. 1-4
etc.

Abbreviations should be defined when first
mentioned in the abstract and again in the main
body of the text and used consistently thereafter.
Sl units must be used throughout.

Footnotes should be avoided.

Tables, Figures, Equations. Figures and tables
should be progressively numbered, following the
order cited in the text; they may be organized in
one or two columns.

Tables:

Draw the tables in grid format using a basic, solid
line style without shadows.

Ensure that the data presented in Tables do not
duplicate results described in Figures or elsewhere
in the article.

Table 1.
The recommended fonts (TNR 12 Center).
Item Font Size Style

Title of paper Arial 12 Norm, Bold
Authors' names Arial 1 Norm
Affiliation Arial 9 Italic
Abstract Arial 8 Italic
Title of sections Avrial 10 Norm, Bold
Text, Formulae Arial 10 Norm
References Arial 9 Norm

Figures

Number Figures consecutively in accordance with
their appearance in the text. All illustrations should
be provided in camera-ready form, suitable for
reproduction, which may include reduction without
retouching.

Photographs, charts and diagrams are all to be
referred to as Figure(s) and should be numbered
consecutively, in the order to which they are
referred.

Figures may be inserted as black line drawings.
They should be pasted on, rather than taped, since
the latter results in unclear edges upon
reproduction.

Ensure that each illustration has a caption, placed
below the Figure. A caption should comprise a
brief title (not on the Figure itself) and a description
of the illustration. Keep text in the illustrations
themselves to a minimum but explain all symbols
and abbreviations used. Multiple Figures can be
expressed as one Figure (for e.g. 1a, 1b, 1c etc.),
while retaining the maximum limit of 6.

EEERR

Figure 1. Distribution

ALL Figures must be submitted in either .jpg format
with a very good resolution (but do not submit
graphics that are disproportionately large for the
content).

Tables and figures should be consecutively
numbered and headed with short titles. They
should be referred to in the text as Fig. 1, Tab. 2,
etc. Leave 1 lines gap at 10 point font setting
between the previous section and figure as well as
between figure and next section text. All Figures
and Tables must be referred into the text.

3. Results and Discussion

Results should be clear and concise. Discussion
should explore the significance of the results of the
work, not repeat them. Avoid extensive citations
and discussion of published literature.

The Results section should briefly present
the experimental data in text, tables, and/or
figures.

For details on preparation of tables and
figures, see below. The Discussion should focus
on the interpretation and significance of the
findings with concise objective comments that
describe their relation to other work in that area.
The Discussion should not reiterate the Results.

4. Conclusions

The main conclusions drawn from results should
be presented in a short Conclusions section.
Although a conclusion may review the main points
of the paper, do not replicate the abstract as the
conclusion. A conclusion might elaborate on the
importance of the work or suggest applications and
extensions. Make sure that the whole text of your
paper observes the textual arrangement on this

page.
5. Acknowledgements

The Acknowledgments section should include the
names of those people who contributed to a study
but did not meet the requirements for authorship.
The corresponding author is responsible for
informing each person listed in the
acknowledgment section that they have been
included and providing them with a description of
their contribution so they know the activity for
which they are considered responsible. Each
person listed in the acknowledgments must give
permission — in writing, if possible — for the use of
his or her name. It is the responsibility of the
corresponding author to collect this information.
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