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/ Valorificarea degeurilor in domeniul materiaﬁ\
f

‘onoabsorbante prezintdi o importantd majora pe plan
international si national din punct de vedere tehnic,
economic si ecologic. in lucrare se prezinta cercetari privind
determinarea coeficientului de absorbtie acustica functie de
frecventa, pentru fiecare proba, determindndu-se astfel
capacitatea de absorbtie fonica a fiecarui material obtinut.
Materialele au fost obtinute prin includerea unor materiale
considerate deseuri — rumegus de brad si particule de
cauciuc reciclate, intr-o matrice organica de tip polimer.
Probele au fost realizate din material de armare si liant

poliuretanic, in proportii diferite si de grosimi diferite.

\_ /

/ Revaluation of wastes in the soundproofing mate%
d\

lomain has a major international and national importance
from a technical, economical and ecological point of view.
This paper presents researches on the determination of the
sound absorption coefficient dependent upon frequency,
for every sample, thus determining the phonic absorption
capacity of every resulted material. Materials were obtained
by including some materials considered as wastes — pine
sawdust and recycled rubber particles, in a polymer type
organic matrix. The samples were made of reinforcement
material and polyurethane binder, in different proportions
and of different thicknesses.
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1. Introducere

In conditiile civilizatiei contemporane, omul
tréieste intr-o continud ambiantd sonora.
Pretutindeni el este Tnsotit de un cortegiu de sunete
si zgomote de cele mai diferite intensitati, avand
efecte mai mult sau mai putin agresive asupra
confortului si chiar asupra sanatatii sale. Sunetul
s-a integrat Tn viata noastra cotidiana incéat rareori
suntem constienti de toate efectele sale. El ne ofera
momente de distractie, ne permite s& comunicam,
ne avertizeaza, ne atrage atentia la cele ce se
intampla.

Odata cu dezvoltarea industriei moderne si a
traficului, zgomotul a devenit unul dintre multi factori
care afecteaza sanatatea umana si  mediul
inconjurator in intreaga lume. Reducerea intensitatii
zgomotului a devenit o problema majora. Poluarea
fonica este una dintre cele mai mari probleme cu
care se confrunta europenii la ora actuala, alaturi
de poluarea atmosferica si  managementul
deseurilor.

Zgomotul poate fi redus prin utilizarea
diferitelor tipuri de materiale, care au proprietatea
de a reduce nivelul presiunii acustice prin absorbtia
undelor sonoare [1, 2].

Prin integrarea Romaniei 1n Uniunea
Europeand, autoritatile din sistemul de protectie a
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1. Introduction

In terms of contemporary civilization, man
lives in a continuous sound ambiance. He is
accompanied everywhere by a procession of
sounds and noises of various intensities, having
more or less aggressive effects on his comfort and
even on his health. Sound was integrated in our
daily life so that we are rarely aware of all its
effects. It gives us moments of fun, allows us to
communicate, warns us, and draws attention to
what is happening.

Along with the development of modern
industry and traffic, noise became one of the many
factors that affect human health and the
environment worldwide. Noise intensity reduction
has become a major problem. Noise pollution is
one of the biggest problems Europeans face
nowadays, along with air pollution and waste
management.

Noise can be reduced by using different
types of materials, which have the property of
reducing the level of acoustic pressure by
absorbing the sound waves [1, 2].

By integrating into the European Union,
Romanian environmental protection authorities are
in a complex process of collaboration in order to
harmonize the Romanian legislation with the
European legislation and to adopt certain European
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mediului se afla Tntr-un proces complex de
colaborare in scopul armonizarii legislatiei
romanesti cu cea europeana si adoptarii unor
standarde si norme europene [3].

Materialele fonoabsorbante sunt materiale
care au propietatea de a absorbi zgomotul precum
si caracteristica de a transforma energia acustica
in energie termica (caldura). Deoarece energia
continuta in unda sonora este Tn mod normal foarte
mica, cantitatea de caldura generata este de
asemenea mica [4, 5].

Caracteristica principala a materialelor
fonoabsorbante constd in aceea ca ele au o
structura  poroasa. Porozitatea materialelor,
realizate Tn cadrul acestei lucrari, depinde in mare
masurd de corelarea intre cantitatile de liant
poliuretanic utilizat ca matrice si materialul de
armare [5], precum si de forta de presare la
compactare.

Minimizarea zgomotului va trebui promovata
odata cu reciclarea materialelor. Daca astfel de
resurse pot fi asigurate, atunci se poate investiga
reciclarea materialelor Tn materiale care sa
contribuie la reducerea nivelului de zgomot.

Pe plan international existd numeroase
cercetari privind producerea materialelor
fonoabsorbante din diferite deseuri -cauciuc, paie
de grau si orz, fibre de nuca de cocos, frunze de
ceai, fibre de bambus, lemn [6 + 10].

Absorbtia acusticd este reprezentatda de
coeficienul de absorbtie acustica, a definit prin
raportul subunitar intre energia absorbita si energia
incidenta, exprimat pe frecvente standardizate [5].

2. Parte experimentala

In cadrul acestei cercetérii au fost realizate
12 tipuri de probe (prezentate in figura 1). Aceste
probe au avut toate aceeasi matrice, si anume un
liant poliuretanic, insa in procente diferite; iar ca
material de armare s-a utilizat rumegus de brad si
particule de cauciuc reciclat din anvelope uzate.

Rumegusul de brad utilizat ca material de
armare are dimensiune mai mare de 4 mm,
umiditatea de 10,3% si densitatea de 0,035 g/cms,
in timp ce particulele de cauciuc reciclat au
dimensiunea 1 + 3 mm si densitatea 0,620 g/cm®.
Determinarea umiditatii cat si granulometriei
materialului de armare s-au realizat conform
standardelor [11, 12].

Probele 1, 2 si 3 au grosimea de 40 mm si
au fost realizate din particule de cauciuc reciclat si
liant poliuretanic, in proportii diferite astfel: 10%
liant pentru proba 1, 15% liant pentru proba 2 si
20% liant pentru proba 3.

In cazul probelor 4 si 5 realizate din particule
de cauciuc reciclat s-a variat grosimea probei, in
timp ce procentul de liant a ramas constant de
15%. Astfel proba 4 are grosimea de 20 mm, iar
proba 5 de 30 mm.

composite materials obtained from wastes

standards and regulations [3].

Sound absorbing materials have the
property of absorbing noise and the characteristic
of transforming the acoustic energy into thermal
energy (heat). Since the energy contained in the
sound wave is usually very small, the generated
heat quantity is also small [4, 5].

The main feature of sound absorbing
materials consists of their porous structure. The
porosity of materials realized in this study depends
mostly on the correlation between the quantities of
polyurethane binder used as matrix and the
material used as reinforcement [5], and also on the
applied pressure.

Sound minimization will have to be
promoted when recycling the materials. If such
resources can be provided, then we can
investigate the recycling of materials to help
reduce noise levels.

Internationally there are many researches
on the production of sound absorbing materials
from different wastes — rubber, wheat and barley
straw, coconut fibers, teal leaves, bamboo fibers,
wood [6 + 10].

Sound absorption is represented by the
sound absorption coefficient, a; defined by the
subunit ratio between the absorbed energy and the
incident energy, expressed on standard
frequencies [5].

2. Experimental part

Within this research there have been made
12 types of samples (presented in Figure 1) which
were used in this research. All these samples had
the same matrix, polyurethane binder, but in
different percentages; pine sawdust and recycled
rubber particles from used tires have been used as
reinforcing material.

Pine sawdust used as reinforcing material
has a size larger than 4 mm, moisture of 10.3%
and density of 0.035 g/cm®, while the recycled
rubber particles have a size of 1 + 3 mm and
density of 0.620 g/cms. The determination of
moisture and granulometry of the reinforcing
material was made according to the standards [11,
12].

Samples 1, 2 and 3 have a thickness of 40
mm and were made from particles of recycled
rubber and polyurethane binder, in different
proportions, as follows: 10% binder for sample 1,
15% binder for sample 2 and 20% binder for
sample 3.

For samples 4 and 5 made from particles of
recycled rubber the thickness of the sample varied,
while the percentage of binder remained constant
of 15%. Thus sample 4 has a thickness of 20 mm
and sample 5 has a thickness of 30 mm.

For samples 6, 7 and 8 with a thickness of
40 mm, the reinforcing was made with pine
sawdust and particles of recycled rubber, at a rate
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Fig.1 - Probele utilizate in cercetare / Used samples in the research.

1 + 5 probele realizate din particule de cauciuc reciclat si liant poliuretanic / samples made from recycled rubber particles and
polyurethane binder, 6 + 12 probele realizate din particule de cauciuc reciclat, rumegus de brad si liant poliuretanic
/ samples made from recycled rubber particles, pine sawdust and polyurethane binder.

La probele 6, 7, 8 cu grosimea de 40 mm,
armarea s-a realizat cu rumegus de brad si
particule de cauciuc reciclat, in proportie de 50%
fiecare, din masa de material de armare. Procentul
de liant poliuretanic este de 15% pentru proba 6,
20% pentru proba 7 si 25% la proba 8.

Materialul de armare pentru probele 9 si 10
este acelasi ca si In cazul probelor 6, 7 si 8,
procentul de liant este de 20%, iar grosimea probei
variaza, 20 mm pentru proba 9 si 30 mm pentru
proba 10.

Probele 11 si 12 au grosimea de 40 mm gi
liant poliuretanic in proportie de 20%. Armarea s-a
realizat in cazul acestor probe cu rumegus de brad
70% si particule de cauciuc reciclat 30%, din totalul
materialului de armare, in cazul probei 11 si
rumegus de brad 30% si particule de cauciuc
reciclat 70% pentru proba 12.

Au fost realizate 15 teste pentru
determinarea coeficientului de absorbtie acustica.
Astfel testele 1 + 12 au fost realizate pentru cele 12
probe Tn conditii normale, in timp ce testele 13 + 15
au fost realizate pentru probele 1, 4, respectiv 9, in
situatia in care probele au fost amplasate la o
distantd de 20 mm de peretele rigid al tubului de
impedanta.

Testele s-au efectuat pe probe de forma
circulara cu diametrul de 100 mm pentru
frecventele joase si 28 mm pentru frecventele
fnalte, si o inaltime de 20 mm, 30 mm, respectiv 40
mm. Domeniul de frecventd la care s-au efectuat
determinarile a fost 50 Hz + 10 kHz.

Coeficientul de absorbtie acustica al celor 12
probe s-a determinat cu ajutorul tuburilor de
impedanta SCS Kundt, iar metoda de determinare
este n conformitate cu standardele in vigoare [13].

Instalatia pentru studiul probelor are in
componenta doua tuburi de impedanta Kundt

of 50% each from the weight of the reinforcing
material. The polyurethane binder percentage is
15% for sample 6, 20% for sample 7 and 25% for
sample 8.

Reinforcing material for samples 9 and 10 is
the same as for samples 6, 7 and 8, the binder
percentage is 20% and the thickness of the
sample varies, 20 mm for sample 9 and 30 mm for
sample 10.

Samples 11 and 12 have a thickness of 40
mm and 20% polyurethane binder. Reinforcing
was made with 70% pine sawdust and 30%
particles of recycled rubber of the total
reinforcement material for sample 11 and 30%
pine sawdust and 70% particles of recycled rubber
for sample 12.

A series of 15 tests were conducted in order
to determine the sound absorption coefficient.
Thus testes 1 + 12 were conducted for the 12
samples in normal conditions, while tests 13 + 15
were conducted for samples 1, 4 and 9, where the
samples were placed at a distance of 20 mm from
the rigid wall of the impedance tube.

Tests were performed on circular samples
with a diameter of 100 mm for low frequencies and
28 mm for high frequencies, and a height of 20
mm, 30 mm and respectively 40 mm. The
frequency range at which the determinations were
performed was 50 Hz + 10 kHz.

The sound absorption coefficient of the 12
samples was determined using the Kundt
impedance tubes, and the determination method is
in accordance to the current standards [13].

The appliance for sample study consists of
two SCS Kundt impedance tubes (each covering a
certain range of frequencies, with a diameter of
100 mm for low and medium frequencies and a
diameter of 28 mm for high frequencies) and the
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(fiecare acoperind o anumitd gama de frecvente,
cu diametrul de 100 mm pentru frecvente joase si
medii si cu diametrul de 28 mm pentru frecvente
inalte) sistemul de achizitie cu doud canale si
amplificator.

Parametri de lucru pentru echipamentul de
masurare au fost in numar de ftrei, respectiv
presiunea atmosferica 100,6 kPa, temperatura de
testare 27,6 °C si umiditatea relativa 50,3%.

composite materials obtained from wastes

two-channel acquisition system and amplifier.

There were three work parameters for the
measuring equipment, respectively atmospheric
pressure of 100.6 hPa, testing temperature of
27.6°C and relative humidity of 50.3%.

3. Results and interpretations

The sound absorption capacity of a material

Fig. 2 - Instalatia pentru analiza probelor / The appliance used for samples analysis: 1 — Generator zomot alb si sistem achizitie / White
noise generator and acquisition system, 2 — Tub de impedanta / Impedance tube, 3 — Amplificator de semnal / Signal amplifier, 4

— Proba/Sample.

3. Rezultate si interpretari

Capacitatea fonoabsorbanta a unui material
depinde in mare masura de urmatorii parametri:
grosimea materialului, procentul de liant, natura
materialului de armare si modul de amplasare.

Un material are o absorbtie bunad a
sunetului, daca are coeficientul de absorbtie
apropiat de 1 si cu un palier de absorbtie la
aceasta valoare pe un interval larg de frecventa.

Datele obtinute in urma masuratorilor au fost
prelucrate si s-au trasat graficele variatiei
coeficientului de absorbtie acusticd functie de
frecventa.

in figurile 3 si 4 este prezentata influenta
grosimii materialului asupra proprietatilor
fonoasorbante, se poate observa cresterea
coeficientului de absorbtie odatd cu cresterea
grosimi materialului, in special in gama de
frecvente 50 Hz + 1,6 kHz.

in cazul probelor realizate din particule de
cauciuc (figura 3) se observa o crestere
semnificativa a coeficientului de absorbtie acustica
odata cu cresterea grosimii probei, in special la
frecventete joase si medii. in timp ce in cazul
probelor realizate din rumegus de brad si particule
de cauciuc, grosimea lor nu are o influentd foarte
mare asupra coeficientului de absorbtie.

Influenta  procentului de liant asupra
proprietatior de fonoabsorbtie a materialelor
compozite realizate, este prezentata in figurile 5 si 6.

depends mostly on the following parameters:
thickness of the material, binder percentage,nature
of reinforcement material and the manner of
placement.

A material has a good sound absorption if
the absorption coefficient is close to 1 and this
value is the same on a large range of frequency.

The data obtained from measurements were
processed and graphs were drawn for the variation
of the sound absorption coefficient related to
frequency.

In figures 3 and 4 the influence of material
thickness on sound absorbing properties is shown,
we can observe an increase of the absorption
coefficient with increasing thickness, especially in
the frequency range between 50 Hz and 1.6 kHz.

In the case of samples made from rubber
particles, figure 3, we can notice a significant
increase of the sound absorption coefficient with
the increase of sample thickness, especially at low
and medium frequencies. In the case of samples
made from pine sawdust and rubber particles, their
thickness doesn’t have a great influence on the
absorption coefficient.

The influence of binder percentage on the
sound absorption properties of composite
materials that were made is presented in figures 5
and 6.

In figure 5 we can observe that, in the case
of sample 1, 2 and 3 made from particles of
recycled rubber and polyurethane binder, the
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Fig.3 - Variatia coeficientului de absorbtie acustica al probelor 4, 5 si 2 in functie de grosimea lor / Sound absorption coefficient variation
for samples 4, 5 and 2 depending on their thickness.
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Fig.4 - Variatia coeficientului de absorbtie acustica al probelor 9, 10 si 7 in functie de grosimea lor / Sound absorption coefficient

variation for samples 9, 10 and 7 depending on their thickness.
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Fig.5 - Variatia coeficientului de absorbtie acustica in functie de procentul de liant utilizat, in cazul probelor 1, 2 si 3 / Sound absorption
coefficient variation depending on the percentage of binder, in the case of samples 1, 2 and 3.
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Fig.6 - Variatia coeficientului de absorbtie acustica in functie de procentul de liant utilizat, in cazul probelor 6, 7 si 8 / Sound absorption
coefficient variation depending on the percentage of binder, in the case of samples 6, 7 and 8.
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Fig. 7 - Variatia coeficientului de absorbtie acustica in functie de materialul de armare / Sound absorption coefficient variation depending

on the reinforcing material.

in figura 5 putem observa ca, in cazul
probelor 1, 2 si 3 realizate din particule de cauciuc
reciclat si liant poliuretanic, procentul de liant
influenteaza foarte putin coeficientul de absorbtie
acustica a celor trei probe.

in cazul materialelor realizate din particule
de cauciuc reciclat si rumegus de brad, probele 6,
7 si 8, odata cu cresterea procentul de liant utilizat
creste si coeficientul de absorbtie acustica, in
special Tn gama de frecvente 315 Hz + 1,6 kHz.
Situatie prezentata in figura 6.

In figura 7 este prezentatd variatia
coeficientului de absorbtie functie de frecventa
pentru probele 3, 7, 11 si 12. Trasarea acestor
grafice s-a facut in scopul de a se urmarii influenta
materialului de armare asupra proprietatilor
fonoabsorbante, se poate observa ca, la frecvente
mai mici 400 Hz toate cele patru probe au valori
apropiate. La gama de frecvente 400 Hz + 1,6 kHz
se poate observa ca materialul realizat din

percentage of binder has a very small influence on
the sound absorption coefficient of the three
samples.

In the case of materials made from particles
of recycled rubber and pine sawdust, samples 6, 7
and 8, once with the increase of binder percentage
the sound absorption coefficient also increases,
especially in the frequency range between 315 Hz
+ 1.6 kHz. This situation is presented in figure 6.

In figure 7 the variation of the absorption
coefficient depending on frequency for samples 3,
7, 11 and 12 is shown. Drawing these graphs was
made in order to follow the influence of the
reinforcement material on the sound absorption
properties, and it can be observed that, for
frequencies lower than 400 Hz, all the four
samples have close values. At a frequency range
between 400 Hz + 1.6 kHz we can observe that
the material made from rubber particles has the
best sound absorbing properties, while on higher



A. Borlea (Tiuc), T. Rusu, S. lonescu, O. Nemes | Determinarea proprietatilor fonoabsorbante ale unor noi materiale compozite
realizate din degeuri

particule de cauciuc are cele mai bune proprietati
fonoabsorbante, in timp ce la frecvente mai mari
materialele care contin si rumegus au proprietati
mai bune.

Din interpretarea graficelor se poate trage
concluzia ca, procentul de rumegus, utilizat ca
material de armare, influenteaza benefic
proprietatile  fonoabsorbante a  materialelor
realizate, la frecvente inalte.

in figurile 8 + 11 este prezentata influenta
modului de amplasare a materialeor asupra
coeficientului de absorbtie acustica, al acestora.

in figurile 8 si 9 este reprezentata variatia
coeficientului de absorbtie acustica in functie de
modul de amplasare a probelor 1 si 4 realizate din
particule de cauciuc reciclat. Se poate observa o
imbunatatire semnificativa a coeficientului de
absorbtie acustica, in cazul in care materialul este
amplasat la o distanta de 20 mm de peretele rigid,
in gama de frecvente 50 Hz + 2 kHz si la frecvente
mai mari de 5 kHz.
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frequencies the materials that contain
sawdust have better properties.

By interpreting the graphs we can conclude
that the percentage of sawdust used as a
reinforcement material influences the sound
absorption properties of the materials that were
made in a good way, for high frequencies.

In figures 8 = 11 it is show the influence of
the way of placement of the materials on their
sound absorption coefficient.

In figures 8 and 9 it is represented the
variation of the sound absorption coefficient
depending on the manner of placement of samples
1 and 4 made from particles of recycled rubber.
We can observe a significant improvement of the
sound absorption coefficient if the material is
placed at a distance of 20 mm from the rigid wall,
in the frequency range between 50 Hz + 2 kHz and
for frequencies higher than 5 kHz.
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Fig. 8 - Variatia coeficientului de absorbtie acustica in functie de modul de amplasare a probei 1 / Sound absorption coefficient variation

depending on sample 1 position.
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Fig. 9 - Variatia coeficientului de absorbtie acustica in functie de modul de amplasare a probei 4 / Sound absorption coefficient variation

depending on sample 4 position.
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Fig. 10 - Variatia coeficientului de absorbtie acustica in functie de modul de amplasare a probei 9 / Sound absorption coefficient variation

depending on sample 9 position.
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conditions.

In figura 10 este reprezentatd variatia
coeficientului de absorbtie acustica in functie de
modul de amplasare a materialelor realizate din
particule de cauciuc reciclat si rumegus de brad.
Se poate observa o imbunatatire semnificativa a
coeficientului de absorbtie acustica, in cazul in
care materialul este amplasat la o distanta de 20
mm de peretele rigid, exceptdnd gama de
frecvente 1,6 + 3,15 kHz.

in figura 11 este reprezentatd variatia
coeficientului de absorbtie acustica pentru proba 4
(20 mm grosime, realizat din particule de cauciuc
reciclat si liant poliuretanic 15%) amplasat la o
distanta de 20 mm de peretele rigid si proba 2 (40
mm grosime, realizat din particule de cauciuc
reciclat si liant poliuretanic 15%) amplasat direct pe
peretele rigid.

Se poate observa ca proba 2 are cele mai
bune proprietati fonoabsorbante pe aprope

In figure 10 it is represented the variation of
the sound absorption coefficient depending on the
manner of placement of materials made from
particles of recycled rubber and pine sawdust. We
can observe a significant improvement of the
sound absorption coefficient if the material is
placed at a distance of 20 mm from the rigid wall,
except in the frequency range from 1.6 + 3.15 kHz.

In figure 11 it is represented the variation of
the sound absorption coefficient for sample 4 (20
mm thickness, made from particle of recycled
rubber and 15% polyurethane binder) placed at a
distance of 20 mm from the rigid wall and sample 2
(40 mm thickness, made from particles of recycled
rubber and 15% polyurethane rubber) placed
directly on the rigid wall.

We can observe that sample 2 has the best
sound absorption properties on almost the entire
range of analyzed frequencies. In the frequency
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realizate din degeuri

intreaga gama de frecvente analizate. in gama de
frecvente 50 + 800 Hz putem observa ca proba 4
amplasata la distanta de 20 mm de peretele rigid
are acelasi valori ale coeficient de absorbtie ca si
proba 2.

4. Concluzii

Obtinerea unor materiale compozite din
rumegus de brad, particule de cauciuc reciclat si
liant poliuretanic cu caracteristici fonoabsorbante
bune, la un pret scazut si cu un impact cat mai mic
asupra mediului reprezinta un pas important atat in
reducerea zgomotului cat si a cantitatii de deseuri.

Coeficientului de absorbtie al probelor creste
odata cu cresterea grosimii materialului, in special
in gama de frecvente 50 Hz + 1,6 kHz.

Procentul de liant utilizat la realizarea
materialelor din particule de cauciuc influenteza
foarte putin proprietatile fonoabsorbante, in timp
ce In cazul materialelor in care se pune si rumegus
ca material de armare se observa o imbunatatire a
acestor proprietati odata cu cresterea procentului
de liant, in special la frecvente joase.

Materialul de armare are influente
semnificative asupra coeficientului de absorbtie a
materialelor compozite realizate. La frecvente
joase materialele realizate din cauciuc reciclat au
cel mai mare coeficient de absorbtie, iar la
frecvente mari au proprietati fonoabosrbante mai
bune materialele care contin si rumegus.

Materialele aplasate la o distantd de 20 mm
fatd de un perete rigid, au coeficientul de absorbtie
mai ridicat decat in cazul, in care acestea sunt
amplasate direct pe peretele rigid, in special la
frecvente joase.

Proba 2 are cel mai mare coeficient de
absorbtie acustica 0,935 la frecventa de 1,25 kHz.
Tindnd seama de posibilitatile de combinare a
diferitelor materiale intr-o structura 'sandwich' cu
spatii de aer, se poate obtine aditional absorbtie
acustica pe o gama larga de frecvente, ceea ce ar
oferi avantaje cand se pune problema reducerii
zgomotului la cat mai multe tipuri de surse de
zgomot. Rezultatele acestui studiu ofera de
asemenea posibilitdti de extindere a bazelor de
date pentru software profesional din domeniul
predictiei zgomotului conform Directivei 49/2002.

Materialele realizate ar putea fi utilizate la
confectionarea panourilor fonoabsorbante cu
utilizare n industrie, transporturi rutiere, feroviare
sau aeriene. Mai pot fi utilizate ca materiale pentru
reducerea zgomotului de impact gi la obtinerea
unor panouri decorative cu rol de absorbtie fonica,
imbunatatirea acusticii, diminuarea si stoparea
fenomenului de reverberatie in hale de productie
universale, sali de sport, bowling saloons,
amfiteatre, piscine acoperite, show-room-uri,
magazine, etc.

range between 50 + 800 Hz we can observe that
sample 4, placed at a distance of 20 mm from the
rigid wall, has the same values of the sound
absorption coefficient as sample 2.

4. Conclusions

Obtaining composite materials from pine
sawdust, particles of recycled rubber and
polyurethane binder with good sound absorption
characteristics at a low price and with the smallest
impact on the environment represents an
important step in both noise reduction and waste
quantity reduction.

The absorption coefficient of the samples
increases with the increase of material thickness,
especially in the frequency range between 50 Hz =
1.6 kHz.

The binder percentage used when making
the materials from rubber particles influences the
sound absorbing properties very little, while in the
case of the materials which also contain pine
sawdust as a reinforcing material we can observe
an improvement of these properties with the
increasing of the binder percentage, especially at
low frequencies.

The reinforcing material has a significant
influence on the absorption coefficient of the
composite materials that were made. At low
frequencies, materials made from recycled rubber
have the biggest absorption coefficient, and at high
frequencies, materials that also contain pine
sawdust have better sound absorption properties.

Materials placed at a distance of 20 mm
from the rigid wall have a higher absorption
coefficient than when they are placed directly on
the rigid wall, especially for low frequencies.

Sample 2 has the biggest sound absorption
coefficient of 0.935 at a frequency of 1.25 kHz.
Taking into account the possibilities of combining
different materials in a sandwich structure with air
spaces, additional acoustic absorption could be
obtained on broadband frequency, which would be
an advantage when it comes to noise reduction at
more different types of noise sources. The results
of this study can also offer the possibilities to
extend the databases of professional software in
the field of noise prediction according to 49/2002
Directive.

The materials produced could be used to
manufacture  sound-absorbing  panels  with
soundproofing use in industry, road, rail or air
transportations. They can also be used for impact
noise reduction and for obtaining decorative
panels with sound-absorbing role, improved
acoustics, diminishing and removal of the
reverberation phenomena in universal production
halls, sports halls, bowling halls, amphitheaters,
indoor pools, show-rooms, shops, etc.
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Intensely photoluminescent materials based on hybrid and porous systems
Materiale intens fotoluminiscente bazate pe sisteme hibride si poroase

During the last years, a large number hybrid
semiconducting compounds have been studied,
showing intense and tunable optical properties
when compared with artificial semiconductors. In
this work, some recent results concerning the
photoluminescence spectra of low dimensional
systems or particulate (nanocrystalline/micro-
crystalline) materials are being reported, either
embedded within porous matrices or other type of
matrices and compared to their spectra in
suspensions in toluene or in solid form, as well with
absorption and electroluminescence spectra. These
materials show intense excitonic effects, while their
chemically controllable optical properties appear at
room temperature. It is possible to prepare, with low
cost, such materials covering with absorption and
luminescence excitonic peaks the range of 350-
700nm. The related EL spectra show that it is
possible to contain this type of material into simple

useful optical and/or electrooptical devices.
Authors: Anastasia VASSILAKOPOULOU,

loannis KOUTSELAS, University of Patras, Greece,
NANOCON 2012, 23. - 25. 10. 2012, Brno, Czech Republic, EU

In ultimii ani, un numar mare de compusi
semiconductori hibrizi au fost studiati, prezentand
proprietati  luminiscente si  optice  similare
semiconductorilor artificiali. In lucrare au fost
prezentate unele rezultate recente privind spectrele
de fotoluminiscenta ale sistemelor cu dimensiuni
mici sau a particulelor (nanocristaline /
microcristaline). Materialele Tincorporate fie in
matrici poroase sau alt tip de matrice au fost
comparate cu spectrele lor in suspensii de toluen
sau in forma solida, precum si cu spectre de
absorbtie si electroluminiscenta. Aceste materiale
aratd efecte de excitatie intense, in timp ce
proprietatile lor optice chimic controlabile apar la
temperatura camerei. Este posibil s se obting, cu
costuri reduse, materiale care acopera gama de
varfuri de excitatie de absorbtie si luminiscenta in
intervalul 350-700nm. Spectrele EL arata ca este
posibil ca acest tip de material sa fie integrat in
simple dispozitive cu aplicatii optice si/sau
electrooptice.

Translated by Alina Melinescu
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