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DIFFERENT STRATEGIES FOR MSW MANAGEMENT IN
TWO ROMANIAN CITIES: SELECTIVE COLLECTION
VERSUS BIO-DRYING

Stefan lon CIORANU?, Adrian BADEA?

This paper presents a comparison of two Romanian towns concerning a case-
study related to the adoption of bio-drying as a strategy for the treatment of
the residual municipal solid waste. Results show that the production of solid
recovered fuel can be a suitable option, alternative to landfilling.
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1. Introduction

During the years, the globalization and rapid industrial development has
imposed also many changes in the municipal solid waste (MSW) production and
management [1,2,3,4,5,6,7,8]. National, regional and municipal governments must
face with this problem frequently because all of the past low cost disposal
practices are no longer acceptable.

From the 1% of January 2007 Romania became one of the European Union
countries. In this context Romania must implement and comply also with all EU
regulation regarding the waste management. This is one of the reasons because in
Romania different studies on waste management were developed also before and
after 2007 [7,9,10,11,12,13,14,15,16].

In this frame and in agreement with the new European directives concerning
the implementation of MSW selective collection (SC), valorization of materials
and energy recovery, a recent approach based on a one-stream Biological
Mechanical Treatment (BMT) was studied and proposed for the Romanian waste
management [11,13,17,18,19,20].

The aim of the proposed process, named bio-drying, is to exploit the
biochemical exothermic reactions for the evaporation of most of the initial
moisture of the waste, with the lowest consumption of volatile solids [11,12,20].
The obtained material can be easily converted in Solid Recovery Fuel (SRF), by a
post-refinement with inert separation in concordance with the new technical norm
CEN/TS 15359 [21,22].
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In Romania, as in other EU countries, the SC implementation causes a
non-homogenous situation between municipalities [23,24,25]. However, since
2006 a part of the Romanian industry has begun to support and apply an
environment policy; the industrial activities begun to be strongly linked with the
waste management sector. A good example is the one of the Holcim cement
factory, one of the most important Romanian plants, that has obtained the 1SO
14001 certification [25].

Taking into account all these practices, in this paper two case-studies are
analyzed: one from the south and one from the middle part of Romania.

2. Materials and methods

Vélcea County is one of the 41 counties of Romania, having 2
municipalities, 9 towns and 78 villages. It is located in the south of Romania. The
population in this county is about 406,752 inhabitants, producing about 149,200
tons of MSW per year (2012). Presently, the most part of the produced MSW is
landfilled. In some parts of the county, SC is implemented. The expected
efficiency in the medium term is 35%: in particular, about 6% for the materials
with high lower calorific value (LHV) and about 36% for the food waste that is
treated in a pilot composting plant [26].

Sibiu County is situated in the middle of the country in the southern part of
Transilvania. The present population is about 425,300 inhabitants, more than 65%
living in urban areas. The County consists of 53 villages and 11 urban localities (2
municipalities and 9 towns). About 160,000 tons of MSW are produced every
year, of which roughly 119,000 tons of household waste, 31,500 tons of waste
similar to household waste and approximately 8,800 tons of waste from parks,
gardens, markets and street waste. Selective collection is implemented in urban
and rural areas through a kerbside system and some collection points. Its
efficiency is expected to achieve an efficiency of about 35% in the medium term
[27].

In Fig. 1 the composition of residual MSW (RMSW) is presented. Even if
the MSW composition and SC efficiency are similar for the presented case-
studies, the composition of RMSW is very different being strongly influenced by
way that food waste is collected separately according to the planned strategies
(35% in the first case versus 12% in the second one).
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Fig. 1. RMSW for Valcea and Sibiu County

In both cases, the utility of a bio-drying (BD) facility for the RMSW
treatment with the possibility of SRF generation, and the role of “Take-Back-
Programs” (TBP) in order to produce SRF-like products from discarded light
packaging, were considered and analyzed [17,20,28,29].

In the case of SRF production, this is obtained by a post-refinement of BD
with inert separation. In the presented case-studies it was considered an efficiency
of 100% as a first approximation.

Based on the ultimate analysis of each fraction of the generated waste, an
estimation of LHV using direct and indirect methods was performed [30,31]. For
the LHV of the bio-dried material and of SRF and SRF-like products a bio-
chemical model was used [20,32,33,34].

3. Results and discussion

The two strategies (SC coupled with BD and/or TBP) pose a present-
future goal for which an assessment of the real performances can be made only
after a few years of implementation. The EU goal to decrease biodegradable
material landfilling and increase recycling/recovery can be achieved by the
introduction of the proposed strategies.

In Table 1 the results for the Valcea and Sibiu Counties, when a BD
treatment is applied to the expected RMSW are presented. The main consequence
of the process is an increase of the LHV and the mass volume decrease thanks to

the exothermy of the process as a consequence of the volatile solids oxidation
[20,32].



154 Stefan lon Cioranu, Adrian Badea

Table 1
Effects of BD applied in the two case studies
Valcea County Sibiu County
Mass Post- Mass Post-
RMSW | BD | SRF | treatment | RMSW | BD | SRF treatment
0SS - loss .
residues residues
LHV 9.5 11.8 | 16.0 - - 7.1 85 | 11.3 -
[MJ/kg/]
% 25 24 26 23

From Table 1, it can be seen the importance of food waste separate
collection. For the Valcea County, the LHV increase obtained thanks to the BD
process is high as the percentage of food waste in RMSW is about 27%, that is a
suitable value for the BD process. Also in the case of Sibiu County BD offers a
clear advantage opening to a SRF production that can be interesting for co-
combustion in cement factories.

In Table 2 the values of TBP from SC, taking into account the efficiency
of the processes applied to paper and cardboard, plastics and wood for obtaining
second material, are reported. The TBPs role is important as the residues
generated from the related recycling activities of the selectively collected
products, can be valorized for LHV increase of RMSW and for minimizing the
landfill volume.

Table 2
TBP weights in the two case studies [21,29]
Valcea County | Sibiu County
Paper and cardboard 4.0% 9.1%
Plastic 6.3% 10.2 %
Wood 1.8% 2.4 %

In Fig. 2 the LHV of the all products, MSW, RMSW, BD, SRF,
SRF(TPB) are reported. The SRF obtained from RMSW and TBP in the two case-
studies, and the RMSW, were considered as SRF-like products.

In Table 3 the obtained class for the SRF and SRF-like products, and also
the indication for their utilization are reported [21,22].

For the construction of a BD plant it must be taken into account the facility
investment, the operating and maintenance costs. What is clearly different from
direct combustion is the lower initial cost of the strategy.
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Fig. 2. LHV for all waste and SRF-like in Valcea and Sibiu County
Table 3
Generable SRF classification [21,29]
Valcea County | Sibiu County
MSW > > Cement
RMSW > S Factor
BD(MSW) 5 5 y
SRF 4 4 Incineration
SRF (RMSW+TBP) 5 4 Cement Factory / Incineration

The capital cost of BD is significantly lower than the classical
incineration, resulting more interesting in regions like Romania where the present
economic scenario limits the availability of consistent investments at a beginning
of a waste management plan.

4. Conclusions

The present paper shows some balances related to the pre-treatment of
RMSW before energy recovery referred to two Romanian case-studies. Results
demonstrate that even considering the expected efficiencies of SC in the medium
term, the amount of food waste in the RMSW will be suitable for a BD treatment.
This suitability offers the advantage of reducing the initial investments for the
management of the RMSW, with an option that exploits the presence of industrial
plants in the territory.

This scenario is not limited to Romania, as the effect of growing efficiencies
of SC is modifying the characteristics of the RMSW in many territorial
boundaries. If a cement factory is present and the construction of an incinerator is
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not viable, the analyzed option should be taken into account for decreasing the
landfilled volumes of waste.

Finally, the presented results show that SC is compatible with BD when its
efficiency is not extreme.
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