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/ Lucrarea analizeaza din punct de vedere morfol%

si structural particulele ultrafine generate in termocentralele
pe baza de carbune, cu referire speciala la termocentrala
Mintia-Deva, Roménia. S-a evaluat compozitia oxidica,
concentratia gi distributia dimensionala a particulelor. S-a
utilizat metoda imprastierii luminii pentru determinarea
concentratiei particulelor micronice gi metoda analizei
mobilitatii diferentiale pentru particulele nanometrice. Cele
mai mari valori ale concentratiei componentilor oxidici
prezenti in praful de cdrbune prelevat de la locul de muncd
s-au inregistrat la sectia concasare si la benzile de
transport. Compozitia chimico-oxidica a prafului a constat
in diversi oxizi avand peste 25% SiO; 10% Al,O; si 4%

F9203. /

/ The paper addresses the topic on morﬁm
structural characterization of ultrafine particles generated

in coal-based power plants, with special reference to Mintia-
Deva power plant, Romania. The particles oxidic
composition, concentration and size distribution were
investigated. The concentration measurements have been
performed based on light scattering for micro-sized
particles and differential mobility analysis for nanometric
scale. The highest values of oxide component
concentration have been registered in the coal powders
sampled from the work places at breaking room and on
conveying belts. The dust composition mainly consisted of
silica, and also iron, aluminum, calcium and magnesium

oxides, with more than 25% SiO,, 10% Al,O;, 4%Fe;0;.
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1. Introducere

Asigurarea sanatatii populatiei, in special a
lucratorilor expusi la riscurile profesionale, este un
obiectiv important in imbunatatirea calitatii vietii.
Atingerea acestui obiectiv presupune, in principal, o
monitorizare a expunerii la riscurile profesionale si
in final gasirea de solutii pentru a putea contracara
aceste efecte. In functie de toxicitatea noxelor
prezente, concentratie, durata de expunere, dar si
de constitutia subiectilor expusi, nocivitatea
mediului de lucru poate avea un efect mai mult sau
mai putin daunator asupra personalului expus.

In 2005, particule ultrafine au fost
catalogate ca fiind unele din cele mai importante
"riscuri emergente" de la locurile de munca conform
unui sondaj al Uniunii Europene in domeniu [1].
Tractul respirator este principala cale de patrundere
in organism, urmata de ingestie. Depunerea
prafului  Tn plaméani variaza 1in functie de
granulometria particulelor ultrafine precum si de
comportarea acestora in aer.

Studiile arata ca particulele ultrafine sunt
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1. Introduction

Improving quality of life is an important
objective to ensure population health, especially for
the workers exposed to occupational hazards.
Achieving this goal involves mainly monitoring of
exposure to occupational hazards and finding
solutions to counteract their effects. The infliction
of the working environment has more or less
detrimental effects upon the personnel exposed
depending on the toxicity of the existing
contaminants, their concentration, exposure
duration, and constitution of the exposed subjects.

In 2005, nanoparticles and ultrafine particles
were already appraised to be among the most
important "emerging risks" for occupational safety
in an EU expert survey [1]. The respiratory tract
system is the main route for dust entering the
human body, followed by ingestion. Dust deposition
in the pulmonary system varies considerably
according to the granulometry of ultrafine dust and
its airborne behavior.

Studies show that ultrafine particles are more
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mai toxice decéat particulele mai mari cu aceeasi
compozitie chimica si aceeasi concentratie masica
[2-8]. Acest lucru se datoreaza faptului ca la
aceeasi cantitate (masa), particulele ultrafine au o
suprafata specificd mult mai mare decét particulele
micronice. Aceste particule pot patrunde adanc in
tractul respirator si pot fi translocate apoi din
plamani in circuitul sanguin [9-11], crescand astfel
posibilitatea ca nanoparticulele sa faciliteze nu
numai inflamatia plaméanilor, c¢i si tulburari
hemostatice.

Termocentrale bazate pe functionarea cu
carbune sunt o sursa principala de generare a
acestor tipuri de particule [12, 13]. Evaluarea
expunerii profesionale la praf / aerosoli 1in
atmosfera zonei de lucru intr-o anumitd perioada
de timp trebuie sa se faca tindnd cont de
concentratia si proprietatile particulelor existente in
aer, luand in final toate masurile necesare pentru
reducerea riscului de imbolnavire profesionala cat
mai rapid. La identificarea noxelor se va tine seama
de proprietatile fizico-chimice: starea de agregare
sub care se afla (vapori, gaze sau suspensii,
aerosoli), punct de fierbere, tensiune de vapori,
solubilitate, deoarece  cunoasterea  acestor
parametri va determina metodele de lucru care vor
fi utilizate. In cazul prezentei simultane a mai
multor noxe la un loc de munca, dupa punerea lor
in evidenta, se va efectua o clasificare si o
ierarhizare a acestora, avand in vedere actiunea lor
cumulatd asupra organismului uman, stabilind
astfel gradul de risc pe care-l prezinta asupra
personalului.

In acest articol au fost investigate pulberile
de la locurile de munca din termocentrala de la
Deva-Mintia. in lucrare s-au analizat caracteristicile
granulometrice, compozitionale si morfo-structurale
ale pulberilor colectate. Analizele sunt bazate pe
metode fizico-chimice. Pentru evaluarea
nanoparticulelor prezente in aerosolii din zona de
prelucrare a carbunelui, s-a folosit analiza
mobilitatii diferentiale (DMA), frecvent utilizata in
special pentru masurarea particulelor ultrafine [14-
16], si cea a imprastierii luminii pentru masurarea
concentratiei particulelor micronice. Microscopia
electronica de baleiaj (SEM) [17] a fost folosita
pentru a se determina caracteristicile morfologice
[18], textura si aglomerarea particulelor, iar
spectroscopia de dispersie de raze X dupa energie
(EDAX) pentru analiza elementala.

2. Mod de lucru

Pulberile investigate in vederea
caracterizarii structurale si morfologice au fost
prelevate din zece locatii selectate de-a lungul
procesului tehnologic de la termocentrala Mintia-
Deva, in special din sectia de combustibil solid,
considerata ca avand cel mai periculos impact
asupra sanatatii lucratorilor.

Metodologia de efectuare a masuratorilor

toxic than larger particles with the same chemical
composition and the same mass concentration [2-
8]. This is caused because smaller particles have
a much larger total surface area than bigger
particles of the same mass. These can penetrate
deep into the respiratory tract and translocate from
the lung into the circulation system [9-11], raising
the possibility for nanoparticles to facilitate not only
lung inflammation, but also hemostatic disturbance
in the circulation.

A major source of particulate mater is
represented by the power plants based on coal
combustion [12,13]. Evaluation of occupational
exposure to dust/aerosols in power plant
environmental area requires information on
concentration and properties of existing particles in
the air, for a period of time, in order to take
appropriate  measures to reduce the risk of
personnel illness. The investigations should be
focused on the physical-chemical properties, such
as the state of aggregation (vapors, gas or
suspended matter, aerosols or dust), boiling point,
vapor pressure, solubility, crystallinity. When
several contaminants are simultaneously present
at the same workplace, after their identification, a
hierarchy must be established. Moreover, their
cumulated and synergistic actions upon the human
organism have to be taken into account,
establishing thus the level of risk they have on the
personnel.

In this paper the particles generated from
emission of a representative power plant SC
Electrocentrale Deva-Mintia have been
investigated. The work analyzed the morpho-
structural properties, composition, and size
distribution of the collected powder. The analyses
are based on physical - chemical methods and
light scattering or laser diffraction. Since our
interest was particularly focused on assessment of
the nanoparticles present in the aerosols
developed in the coal processing area, the
analysis was based on differential mobility analysis
(DMA), commonly used especially for measuring
the ultrafine particles [14-16], while scanning
electron microscopy (SEM) [17] has been used to
determine the size, morphology and particle
agglomeration [18] and dispersion energy by SEM
- EDAX for elemental analysis.

2. Experimental

The powders investigated for structural
and morphological characterization in this work
have been sampled from ten locations selected
along the technologic process of Mintia — Deva
power plant, particularly from the coal section,
considered as having the highest hazardous
impact on worker health.

The methodology for carrying out the
powder measurements was based on the norms
and standards in the field. The measured values
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pentru pulberi a avut la baza normele si
standardele de specialitate. Valorile masurate au
fost comparate cu valorile maxime admise din
HG 355/ 11.04.2007.

Masurarile au fost efectuate cu aparatul
CASELLA - Aerosol Monitoring System Microdust
PRO, S/N  0381545. Evaluarea concentratiei
particulelor micronice se face in timp real si este
exprimata in mg/m3. Aparatul este complet portabil
si este potrivit atat pentru aplicatii in locuri fixe cat
si pentru supravegherea generala. Instrumentul
este calibrat Tn fabrica folosindu-se testul de
referintd de praf (ISO Fine 12103-1 A2).

Analiza compozitiei chimico-oxidice a
pulberilor prelevate din atmosfera locurilor de
munca de la ELECTROCENTRALE DEVA s-a
realizat conform procedurii acreditate RENAR PO-
SME-10 “Analiza chimico-oxidica a depunerilor
(F6203, SiOZ, A|203, CaO, MgO, CUO, SO4 . Nazo,
V503, NiO, ZnO, K,O PC)’, iar analiza Pb, Cd, As,
Hg s-a efectuat in aceleasi conditii si cu aceleasi
metode.

Pregatirea probelor pentru analiza s-a
efectuat prin dezagregare chimica intr-un sistem de
dezagregare cu microunde - MILSTONE, iar
analiza compozitiei metalelor s-a efectuat cu un
spectrometru de absorbtie atomicd - SOLAAR
- Thermo Scientific M-Series in flacara, cu cuptor
de grafit si generator de hidruri [18, 19].

Analiza diferentiala a mobilitatii (DMA) este
folosita Tn mod uzual pentru masurarea in special a
particulelor ultrafine [14-16]. Mostra de aerosol
trece printr-un incarcator radioacativ de sarcini
electrice, pentru a Tincarca particulele dupa o
distributie de sarcini bine definita. Apoi particulele
sunt separate Tintr-un camp electric conform
mobilitatii lor. Numai particulele cu o sarcina
electrica si marime corespunzatoare merg catre
iesirea destinatd masurarii, intrdnd in Electrometrul
de tip Cusca Faraday (FCE) ca un aerosol mono-
dispers. In functie de tipul de DMA utilizat,
particulele sunt clasificate pe canalele selectate
prin scanare/in trepte. Acest clasificator selecteaza
fractiuni de marime de particule monodimensionale
din mostra polidispersa a aerosolului.

S-a folosit un sistem DMA de la GRIMM
AEROSOL constand dintr-un aparat Long Differential
Mobility Analyzer (LDMA) model 5.705, si un
Faraday Cup Electrometer (FCE) model 5.706.
Acesta poate masura dimensiuni ale particulelor in
domeniul de la 4 nm péna la 1000 nm.

Pentru microscopia electronica de baleiaj
s-a utilizat un microscop Philips XL 30 ESEM TMP,
cu rezolutie de 3,5 nm si tensiune de accelerare a
fasciculului de electroni de 30 kV. Analiza
elementala s-a efectuat cu un sistem EDAX cu
care este prevazut microscopul.

3. Rezultate si interpretari

Locurile de munca investigate (tabelul 1) din

of ultrafine oxidic particles generated at coal power plants

have been compared with the maximum values
allowed by GD 355/11.04.2007.

The measurements of the micron-sized
particles concentration in various workplaces have
been performed with a Casella apparatus - PRO
Microdust Aerosol Monitoring System, S/N
0381545.

The MicroDust pro system is dedicated for
the assessment of real-time particulate
concentration expressed in mg/m3. This is
completely portable system and suitable for both
fixed site and general survey applications. The
instrument is calibrated at the factory using
reference test dust (ISO Fine 12103-1 A2).

The particulate matter (dust) collected on
the workplaces is analyzed in terms of chemical-
oxide powder composition. This was performed
according to RENAR accredited procedure PO-
SME-10 “Analysis of the chemical-oxide deposits”
(Fe,0;, SiO,, AlLO,;, CaO, MgO, CuO, SO,
Na20, V203, NIO, ZnO, Kgo, PC)

Sample preparation for chemical analysis
was carried out in a microwave digestion system -
MILSTONE and metal composition analysis was
done with an atomic absorption spectrometer
Thermo Scientific M-Series SOLAAR flame,
graphite furnace and hydride generator [18,19].

For the differential mobility analysis (DMA)
the sample aerosol passes a radioactive source to
charge the particles to a defined charge
distribution [14-16]. Then the particles are
separated according to their mobility in an
electrical field. Only particles with an appropriate
charge and size travel to the sample air outlet,
entering a Faraday Cup Electrometer (FCE) as a
mono-disperse aerosol. According to the DMA
type used, particles are classified in the selected
channels by scanning/stepping. This classifier cut
out mono-disperse particle size fractions of a poly-
disperse aerosol sample.

The DMA system used has been provided
from GRIMM AEROSOL consisting of a Long
Differential Mobility Analyzer (LDMA) model 5.705
and a Faraday Cup Electrometer (FCE) model
5.706, with the measurement range from 4 nm to
1000 nm.

The evaluation of crystallinity degree was
made by X ray diffraction analysis, using a Bruker-
AXS, D8 Advance diffractometer (Cu Kay).

For scanning  electron microscopy
(SEM).an electron microscop Philips XL 30 ESEM
TMP has been used, with 3.5 nm resolution and an
acceleration tension of electron beam of 30 kV.

3. Results and Discussion

The investigated work places (table 1)
were located indoors in closed spaces, specific to
each operation section and according to the
technological process carried out there.

During the technological process a large
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punct de vedere al noxelor fizico-chimice (pulberi)
sunt amplasate in incinte inchise intr-o configuratie
specifica fiecarei sectii de exploatare si desfagurare
a procesului tehnologic specific.

in timpul procesului tehnologic se produce
o0 mare cantitate de praf in zonele de lucru ale
personalului care deserveste utilajele. Concentratia
prafului este variabila, in functie de procesul
tehnologic.

In tabelul 1 se prezinta valorile concentratei
pulberilor (particule micronice), masurata prin
metoda descrisa in sectiunea 2 “Mod de lucru’,
pentru zece locuri de munca investigate.

amount of dust is generated, especially coal dust
and fly ash, which are spreading over a large work
area where the personnel is operating the
equipment.

In table 1 are shown the values of the
particles mass concentration (microsized particles)
at ten work places investigated.

As one can see from these data the
installations from many places do not generate
dust in amounts overpassing the admitted limits
(2mg/m3), in accordance with GD 355/11.04.2007,
except for coal breaking section, coal mill, bunker

Tabelul 1
Concentratia masica a particulelor micronice, in aer, masurata in diferite locuri
The mass concentration of the micron sized particles, in air, measured at different work places
Nr. Locul masurarii / Sampling place Concentratie
No Concentration (mg/m? air)

1 Masinist preluare carbune / Machinist unloading/loading platform 0.63

2 Statia concasare / Coal breaker 26.60

3 Banda transportoare 1/ Conveying belt 1 19.42

4 Banda transportoare 2/ Conveying belt 2 18.45

5 Moara de carbune / Coal mill 10.82

6 Buncar / Bunker 14.86

7 Electrofiltru / Electrofilter 0.61

8 Statie ulei / Oil station 0.57

9 Compresor (sala) / Compressor 0.63

10 Camera comanda combustibil / Fuel command room 0.66

Tabelul 2
Concentratia masica pentru fiecare element din pulberea colectata din zona de combustibil solid
The concentration of the constituents of the powders collected at coal breaker area
Nr. Statia de Banda Banda
crt. concasare transportoare 1 transportoare 2
No. . Coal Conveying belt 1 | Conveying belt 2
Indicatorul / Compound breaker
Valoare / Value (%)

1. Pierderi la calcinare / Loss on ignition 180 °C - - -
2. Pierderi la calcinare / Loss on ignition 500 °C 43.198 42.052 43.135
3. Pierderi la calcinare / Loss on ignition 850 °C 2.747 2.984 2.715
4. Pierderi la calcinare / Loss on ignition 950 °C 0.326 0.276 0.368
5. Bioxid de siliciu / Silica 28.400 29.542 28.668
6. Sulfati / Sulfates 2.094 2.302 1.957
7. Fier total exprimat ca Fe,0s/ Fe,0; 4.444 3.685 4.336
8. Oxid de aluminiu / Al,O3 2.862 9.590 9.086
9. Oxid de calciu /Lime 2.434 1.725 2.729
10. Oxid de magneziu / Magnesia 1.976 1.153 2.144
11. Vanadiu total exprimat ca / Total vanadium expressed as V,0; 0.017 0.016 0.018
12. Oxid de nichel / Nickel oxide 0.007 0.007 0.049
13. Oxid de cupru / Copper oxide 0.015 0.017 0.019
14. Oxid de zinc / Zinc oxide 0.011 0.011 0.011
15. Oxid de mangan / Manganese oxide 0.020 0.021 0.026
16. | Cadmiu/ Cadmium oxide 310° 1110° 210°
17. Plumb / Massicot 0.006 0.008 0.008
18. Crom total exprimat ca / Total chromium expressed as Cr,0O; 0.016 0.016 0.093
19. | Oxid de mercur / Mercuric oxide <1.810° <1.810° <1.8107°
20. | Oxid de arsen / Arsenic oxide 2.910" 2.910* 2.810"
21. Oxid de sodiu / Sodium oxide 0.108 0.131 0.198
22. Oxid de potasiu / Potassium oxide 0.694 2.302 1.222

Dupa cum se poate observa din datele din
tabel, exista multe locuri in care nu se genereaza
praf in cantitati peste limita maxima admisibila
(2mg/m3), conform HG nr. 355/2007 - privind
supravegherea sanatatii lucratorilor, cu exceptia
celor de la statia de concasare, moara de carbune,

and conveying belts (samples 2, 3, 4, 5, 6).

Since the highest concentrations were
measured in coal breaker area and conveying
belts, we have been also interested to analyze the
powder composition (table 2).

Highlighted compounds had a
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buncarul si benzile transportoare (probele 2, 3, 4,
5, 6).

Deoarece cele mai mari concentratii au fost
masurate Tn zona statiei de concasare gi a benzilor
transportoare am fost interesati de analiza
compozitiei acestor pulberi (tabelul 2).

Compusii evidentiati (bioxid de siliciu,
sulfatii, fierul total exprimat ca Fe,O;, oxid de
aluminiu, oxid de calciu, oxid de magneziu) au avut
o concentratie mai mare de 1%. Este de remarcat
faptul ca SiO, este predominant, fiind peste 25% si
este considerat principalul constituent responsabil
pentru problemele de sanatate ale lucratorilor. Alte
componente semnificative sunt fierul total exprimat
ca Fe; 03> 4% si Al,O3 >2%, etc.

Analizele de difractie de raze X (XRD)
efectuate in lucrarea [20] confirma datele obtinute
in tabelul 2. Prin analiza XRD s-a demonstrat ca
silicea (SiO,) este constituent majoritar si are o
structura cristalina (cuart).

In continuare vom prezenta rezultatele
privind distributia nanoparticulelor in diferite locuri
de munca din termocentrala. Masuratorile au fost
efectuate in 7 locuri diferite, in special in locurile de
munca in care ehipamentele sunt susceptibile de
generare de particule ultrafine.

Distributia dimensionald si concentratia
acestor particule sunt prezentate in figura 1.

Din diagramele DMA se poate observa ca in
general, concentratia nanoparticulelor de carbune
este mai mare in domeniul 8-30 nm, prezentand
diferite picuri care depind de locul de munca
investigat. De asemenea, este notabil faptul ca
valorile cele mai mari de concentratie sunt intr-un
domeniu limitat intre 8 si 18 nm.

Referindu-ne la distributia dimensionald a
particulelor din prima proba prelevata din locul de
munca al masinistului  preluare carbune,
concentratia_nanoparticulelor este de peste 20.000
particule/cm3 pentru dimensiunea cea mai mica de
8 nm, in timp ce pentru particulele cu diametru
cuprins intre 10 si 28 nm, numarul acestora este
cuprins intre 10.000 si 15.000 particule/cmS. (0]
crestere importanta a ponderii nanoparticulelor in
pulbere se observa la statia de concasare (proba
2), pentru care se inregistreaza un varf de aproape
100.000 particule/cm® la o dimensiune a
particulelor de aproximativ 10 nm. Probele 3 si 4
ale particulelor recoltate din aerul din apropierea
benzilor transportoare care aduc carbunele la un
nivel superior, au dimensiuni similare ale
particulelor, dar o distributie diferitd a acestora,
datorita distantei diferite fata de sursa generatoare,
proba 4 fiind mai aproape de statia de concasare.
Un alt punct cu o concentratie mare de
nanoparticule cu dimensiune mai mica de 10 nm
(120.000 particule/cmS) este la moara de carbune
(proba 5).

Pe de alta parte, In regiunea in care
carbunele este evacuat din buncar (proba 6), exista
0 aglomerare importanta de particule de carbune

of ultrafine oxidic particles generated at coal power plants

concentration higher than 1%. It is noteworthy that
SiO, is predominant, being over 25% and is
considered as the main constituent responsible for
hazardous effects caused on worker health. Other
significant constituents are Fe,O; > 4%, Al,O;
>2%.

X-ray diffraction analysis (XRD) performed
in [20] confirmed the data obtained in Table 2. The
XRD analysis has shown that silica (SiO,) is the
major constituent and has a crystalline structure
(quartz).

The next step was to evaluate the size
distribution of ultrafine powders at nano-scale.
The measurements were made at seven different
places, particularly where the employers supervise
or manipulate the equipment which is most
susceptible to generate ultrafine particles.

The size distribution and concentration of
nanoparticles are presented in figure 1.

From DMA diagrames one can notice that,
generally, concentration of the coal nanoparticles
is in the range of 8 - 30 nm, exhibiting different
peaks depending on the investigated workplace.
Also, is notable the fact that the highest values of
the concentration are for sizes ranging between 8
and18 nm.

As referring to the nanoparticle distribution
of the first sample from the machinist cabin, this is
over 20,000 particles/cm?® for the smallest particle
size (8 nm), while there are also between 10,000
and 15,000 particles/cm® with diameters ranging
between 10-28 nm. A strong enhancement of the
concentration of small nanoparticles is observed in
the coal breaker (sample 2), where the dominant
peak is close to 100,000 particles/cm3 for about 10
nm size. Further the coal is transported to a higher
level by means of two conveying belts (samples 3
and 4), which even though have similar amounts of
micron sized particles (table 2) they have quite
different nanosized particle distributions, maybe
due to different distances from the generator
source, sample 4 being near the coal breaker.
There is another place with nanoparticle
concentration exceeding 120.000 particles/cm3 at
the coal mills (sample 5), where is resonable to
find high concentration of size lower than 10 nm.

On the other hand, in the region where the
coal is discharged into the bunker (sample 6),
there is a dense cloud of coal particles, reflected in
an increased concentration of almost 20,000
particles/cm®, accompanied by a series of various
size particles ranging from nanoscale towards the
micronscale. A similar behaviour can be also
noticed on the electrofilter (sample 7), where a
maximum concentration of 15,000 particles/cm3
was observed. This can be attributed to the nearby
environment consisting not only of fly ashes, but
from coal particles as well.

Figures 2 - 4 show the electron-microscope
images (SEM) of powder samples and their
elemental composition done by EDAX.
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Fig. 1 - Distributia dimensionala a particulelor in diferite locuri de munca / Nanopatrticles size distribution at diferent work places.

(perdea de praf de particule), care se reflecta intr-o
concentratie crescutd a acestora de aproape
20.000 de particule/cm?. Caracteristici
asemanatoare ale particulelor se pot observa
pentru proba recoltata de la electrofiltru (proba 7)
unde concentratia maxima a particulelor a fost de
15.000 de particule/cm?®. Acest lucru poate fi atribuit
mediului de lucru care consta nu numai in cenusa,
ci si in particule de carbune.

In figurile 2 - 4 sunt prezentate imagini
electrono-microscopice (SEM) ale wunor probe
pulverulente si compozitia elementala realizata prin
EDAX.

From the SEM images one can be seen that
these particles are agglomerated or aggregated to
an irregular shape and their size is in the range of
hundreds of nanometers to 1 millimeter.

The images EDAX reveals that the powder
samples collected contain elements likes Fe, Al,
Si, Pb, K, Ca, Ti, Ag. Also, from the three figures
2-4 one can see that the highest peak is for Si.
These data confirm the results obtained by
analyzing the chemical-oxide composition (Table
2) and measurements made by X-ray
diffractometer [20], where the highest proportion is
for quartz.
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Fig. 2 - Imaginea SEM si diagrama EDAX a probei nr. 2 (statie concasare) / SEM image and EDAX diagram of sample number 2
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Fig. 3 - Imaginea SEM si diagrama EDAX a probei nr. 3 (banda transportoare 1) / SEM image and EDAX diagram of sample number 3
(conveying belt 1).
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Fig. 4 - Imaginea SEM si diagrama EDAX a probei nr. 4 (banda transportoare 2) / SEM image and EDAX diagram of sample number 3

(conveying belt 2).

Din imaginile SEM se observa ca aceste Further studies are under way to develop
pulberi sunt agregate sau aglomerate de o forma the air monitoring protocol for industrial hygiene
neregulatd, iar dimensiunea lor este intr-un assessment; at the same time it is important to
domeniu de la sute de nanometri pana la 1 document the respiratory exposure and to
milimetru. correlate it with toxicological and epidemiological

Din imaginile EDAX se observa ca probele data, in order to find out some modern technical
de pulbere colectate contin elemente ca Fe, Al, Si, solutions to diminish as much as reasonably

Pb, K, Ca, Ti, Ag. De asemenea din cele trei figuri possible chemical and physical contaminant
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se observa ca varful cel mai mare este la Si.
Aceste date confirma rezultatele obtinute prin
analiza chimico-oxidica (tabelul 2) si masuratorile
efectuate cu difractometrul de raze X [20], unde
proportia cea mai mare a avut-o cuartul.

Un studiu viitor trebuie sa incerce sa
dezvolte un protocol de monitorizare a aerului si sa
se verifice datele considerate si valorile pentru
evaluarea igienei industriale; in acelasi timp, este
important sa se efectueze o documentare a
expunerii respiratorii, Si sa se coreleze cu datele de
toxicitate si epidemiologice, cu scopul de a gasi
solutiile tehnice moderne, care sa diminueze pe céat
de mult posibil, speciile contaminante chimice si
fizice, si sd se stabileasca unele masuri pentru
reducerea expunerii ocupationale n sectorul
centralelor termoelectrice [21].

4. Concluzii

Investigarea compozitional-dispersionala si
morfologica a pulberilor la locurile de munca din
termocentrala Deva Mintia a aratat ca, in multe
locuri nu exista depasiri fata de concentratia maxim
admisibila de 2 mg/m3. Cu toate acestea, exista
unele locuri de munca, cum sunt cele din zona
statiei de concasare sau la benzile colectoare unde
se finregistreaza depasiri fatd de concentratia
maxim admisibila.

Referitor la compozitia oxidica a pulberilor
pentru aceste locuri de munca, acestea sunt
formate in principal din oxizi de siliciu, fier sau
aluminiu, calciu sau magneziu, cu peste 25% SiO,,
4%F6203, 10% A|203 etc.

In ceea ce priveste particulele ultrafine sub
100 nm, a existat o preponderenta a particulelor cu
diametre Tn intervalul de 8-30 nm. Locurile de
muncd cu cea mai mare concentratie se afla in
zona statiei de concasare si la benzile
transportoare, concentratiile depasind 100.000
particule/cm®.

in aceasta situatie se impune ca pe viitor
sa se realizeze o modernizare a echipamentelor
existente, astfel incat sa se izoleze benzile
transportoare cat mai mult, deoarece acestea pot
genera un risc foarte mare privind sanatatatea
personalului care deserveste echipamentele
respective.

Punerea in aplicare a unui program de
gestionare a riscurilor la locurile de munca unde
sunt expuneri mari de pulberi, inclusiv
nanoparticule, poate ajutd la minimizarea riscului
privind starea de sanatate a personalului expus la
astfel de riscuri. Pentru reducerea efectelor
negative asupra starii de sanatate purtarea
echipamentului individual de protectie este pricipala
masura impotriva inhalarii de nanoparticule.

Multumiri
Lucrarea este sustinuta de céatre Planul National de Cercetare,
Dezvoltare si Inovare, Proiect PNII 22-090/2008.

species and establish some measures aiming to
reduce the occupational exposure in the power
plant sector [21].

4. Conclusion

Morpho-structural investigations of
powders sampled from thermo-electric power-plant
Deva-Mintia have shown that in quantitative terms
micron particles do not exceed the limits imposed
by the standards in force, below 2 mg/m® in air in
most locations. However, there are some places
as in the region of breaking section where the
crushed coal is downloaded on belts or in bunkers,
where the admitted limit is above the 2 mg/m3.

Regarding the composition of the powder,
this was mainly based on silica or iron, aluminum,
calcium or magnesium oxides, with more than 25%
SiO,, 4% Fe,03, 10%, Al,O; etc.

Referring to ultrafine particles below 100
nm, there was a preponderance of diameters in
the range of 8-30 nm. Workplaces with the
greatest concentrations are in the coal breaking
area, where the values exceeded 100,000
particles/cm®.

It is obvious that a change of equipment is
required in order to isolate the coal routes,
especially where coal is unloaded as powder. In
these places large amounts of nanoparticles are
generated, that can cause a serious risk to the
personnel health.

By identifying the species existing in the
crystalline state of dust in various workplaces at
Deva-Mintia power plant it was found that the silica
(SiO,) as quartz was a major constituent
(confirmed by chemical analysis) and therefore it is
considered as the main constituent responsible for
the harmful effects on occupational health.
Aluminum silicate (3Al,032SiO, or 2Al,03 SiO,) is
crystalline as well. The other compounds are in
amorphous state, or quantitatively insignificant to
cause hazardous effects on workers.

The implementation of a health risk
management program in workplaces with ex-
posure to powders, including nanosized materials,
may contribute to minimize the potential health risk
for personnel exposed to such materials. In order
to reduce the harmful health effects on the
operator, the protection against nanoparticles
inhalation is compulsory.
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