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Introducere

Motivatia care a stat la baza realizarii unui studiu aprofundat privind efectele gazelor arse emise de
dispozitivele termice individuale (DTI) asupra sinatatii consta in necesitatea asigurarii unui mediu de
viata, ambiental si profesional sinatos, ca o conditie determinanta a starii de sanatate atét la nivel
individual cét si populational si comunitar, in contextul extinderii accelerate a unor solutii alternative de
Tncalzire a locuintelor, locurilor de munca si alocurilor publice, mult mai poluante pentru aerul respirabil
a locuitorilor. Printre acestea isi gasesc locul dispozitivele termice individuale folosind drept
combustibil gazul natural (microcentrale termice de apartament - MTA, convectoare, sobe etc.), care in
foarte multe cazuri sunt instalate necorespunzator din punctul de vedere al normelor de instalare si
folosire vizand siguranta utilizatorilor si a vecinilor, precum si mentinerea calitatii mediului de viata,
norme recomandate de producatorii dispozitivelor si prevazute de lege.

Studiile epidemiologice si din domeniul sinatatii publice indica clar faptul ca expunerea la poluanti
populatia respectiva printr-o diversitate de boli (respiratorii, cardiovasculare, oncologice, neurologice,
psihice, digestive, genetice, mediate imun, alergice, cutanate, osteoarticulare, diabet zaharat etc.),
poluarea aerului prin combustie (prin produsii de ardere ai combustibililor) in general fiind de mult
recunoscuta n tarile dezvoltate ca o problema majora de sinatate publica.

Tn acest context, prin realizarea acestui studiu am ncercat si stabilesc impactul pe care 1l are
poluarea cauzata de dispozitivele termice individuale asupra sinatatii, vizand efectele pe termen scurt
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(decesele cauzate de intoxicatia cu monoxidul de carbon) si pe termen lung (incidenta crescuta a
astmului bronsic la populatia tinta, reprezentata de copiii cu varstaintre 7 si 14 ani).

Lucrarea este structurata n 9 capitole, 3 abordand stadiul actual al cunoasterii, iar 6 contributiile
personale si contine 14 tabele si 43 de figuri.

Tn sectiunea privind stadiul actual al cunoasterii am abordat principalele aspecte legate de
produsii de ardere ai combustibililor utilizati in DTI, importanta studierii poluarii aerului respirabil prin
gazele arse emise de DTI, precum si efectele asupra sinatatii si mediului ale produsilor de ardere
rezultati din arderea combustibililor in DTI.

Contributiile per sonale s-au concretizat prin realizarea a 4 studii.

Primul studiu a vizat evaluarea expunerii la noxele emise de microcentralele termice de
apartament.

Obiectivele studiului au constat n:

1. Masuratori ale unor poluanti din emisiile microcentralelor termice de apartament (MTA):

a. Determinarea concentratiilor NO, NO,, si CO din emisiile MTA cu ajutorul unui detector portabil
multigaz Oldham tip MX21 Plus.

b. Determinarea concentratiilor NO, NO,, CO si SO, din emisiile MTA cu gjutorul unui analizor de
gaze portabil AFRISO Multilyzer NG.

c. Determinarea concentratiei de NO, din emisiile M TA prin metoda colorimetrica Saltzman.

2. Masuratori ale unor poluanti din aerul de interior:

d. Determinarea concentratiilor NO, NO,, CO si SO, din aerul de interior cu ajutorul unui detector
portabil multigaz Oldham tip MX21 Plus.

e. Determinarea concentratiel de NO, din aerul de interior prin metoda colorimetrica Saltzman,
standardizata in Uniunea Europeana.

f. Determinarea concentratiel particulelor materiale PM 2,5 si PM 10 din aerul de interior.

Materiale si metode: Determinarea concentratiilor NO, NO,, si CO din emisiile a 16 MTA sa
efectuat cu ajutorul unui detector portabil multigaz Oldham tip MX21 Plus (produs de OLDHAM S.A.,
ARRAS Cedex, Franta) echipat cu senzori electrochimici pentru NO, NO,, respectiv CO, folosindu-se o
sonda izocinetica cu diametrul de 3 mm, pozitionata direct in cosul de evacuare a gazelor arse rezultate
Tnurmafolosirii MTA. Gazele arse au fost aspirate si trecute prin cei trei senzori cu gjutorul unei pompe
Cu care este dotat detectorul, al carei debit a fost constant, respectiv de 0.8 I/min. Determinarea
concentratiilor NO, NO,, CO si SO, din emisiile a2 MTA s-arealizat si cu agjutorul unui analizor de
gaze portabil AFRISO Multilyzer NG, cu gutorul unei sonde care se introduce direct in cosul de
evacuare a gazelor arse.

Determinarea concentratiei de NO, atét din emisiile a9 MTA s-a facut in paralel si prin metoda
colorimetrica Saltzman. Probele de gaz rezultate Tn urma combustiei sunt barbotate - utilizénd o pompa
Gilian tip HSF prevazuta cu vase de colectare special - Tn solutia absorbanta pentru NO«. NO,
reactioneaza cu acidul sulfanilic si cu N-[naphthyl-(1)]-ethylenediammonium dichloride si formeaza
sarea de diazoniu, cu o coloratie specifica, rosie (coloratie ,az0"), care ulterior este supusi analizei
spectrofotometrice, la lungimea de unda A = 550 nm, comparativ cu mediul de referinta apa bidistilata.

Determinarea concentratiilor NO, NO,, CO si SO, din aerul de interior a 47 de apartamente din
Cluj-Napoca (12 fara expunere, 26 cu MTA, 7 cu sobe de teracota, 2 cu convectoare) s-a realizat cu
gjutorul unui detector portabil multigaz Oldham tip MX21 Plus, iar determinarea concentratiel de NO,
din aerul de interior prin metoda colorimetrica Saltzman Tn 43 de apartamente din Cluj-Napoca (12 fara
expunere, 25 cu MTA, 5 cu sobe de teracota si unul cu convector).

Determinarea concentratiei particulelor materille PM 2,5 si PM 10, exprimate in mg/m®, s-a
efectuat cu gutorul unui aparat portabil MIE (dotat cu o unitate de citire model pDR 1200 si cu un
ciclon metalic model pDR-GK2.05) din aerul de interior (camera copiilor din 39 apartamente din Cluj-
Napoca, 8 fara expunere, 25 cu MTA, 5 cu sobe de teracota, 1 cu convector).

Concluzi: Concentratiile unor poluanti (NO, NO,, CO) din emisiile unor MTA au depasit limitele
maxim admise, in timp ce concentratiile SO,, NO, NO,, CO din aerul din interior s-au situat in limitele
maxim admisibile, dar valorile sunt semnificativ mai mari in camerele copiilor expusi la noxele emise de
MTA fata de cele ale copiilor care nu sunt expusi. Determinarea concentratiei particulelor materiale
(PM) a aratat ca valoarea medie este crescuta fata de limita maxim admisibila atét pentru PM 2,5 (79
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pg/m? fata de valoarea de referinta de 65 pg/m® pe 24 ore dupa NIOSH), cét si pentru PM 10 (84 pg/m®
fata de valoarea de referinta de 70 ug/m® pe 24 ore dupa WHO Europa).

Studiul 2: identificarea particulelor materiale (PM) in emisiile microcentraelor termice de
apartament prin microscopie electronica de baleiaj (SEM).

Obiective: 1. Identificarea particulelor materiale (PM) rezultate din emisiile microcentralelor
termice de apartament prin microscopie electronica de baleigj (SEM). 2. Masurarea diametrelor PM. 3.
Determinarea distributiei tipurilor PM in functie de diametrul acestora.

Materiale si metode: |dentificarea particulelor materiale (PM) rezultate din emisiile
microcentralelor termice de apartament (MTA) prin microscopie electronica de baleig (SEM) s-a
efectuat cu ajutorul unui microscop electronic Jeol JSM 25S (Jeol, Japonia). Recoltarea probelor s-a
efectuat pe lamele de sticla cu aria de 1cm? si grosimea de 1 mm pozitionate pe un suport in dreptul
cosului de evacuare aMTA, timp de 30 de minute, dela16 MTA, precum si de la 3 probe control.

Concluzii: Digtributia PM Tn functie de diametrul acestora releva preponderenta covarsitoare a
particulelor mai mici de 10 um (89%): 31% dintre particule au avut diametrele intre 1 — 2.5 pum, 25%
intre 2.5 —-10 pm, 21% intre 0.5 — 1 pm, 12% sub 0.5 pm si numai 11% au avut diametrul de peste 10
pm. Toate MTA analizate au prezentat o distributie asemanatoare a particulelor, cu preponderenta celor
mai mici de 10 pm.

Studiul 3: evaluarea impactului poluarii generate de DT asupra starii de sinatate a populatiei tinta
(copii 7-14 ani).

Obiective: Stabilirea impactului asupra starii de sanatate a populatiei tinta (copii intre 7 si 14 ani
expusi la poluanti) Tn comparatie cu cea neexpusa. 1. Examenul clinic: anamneza si examenul obiectiv.
2. Masurarea parametrilor functionali respiratori (capacitatea vitala — CV, volumul expirator maxim
secunda — VEMS, debitul expirator maxim instantaneu la 50% din CV — MEF50). 3. Analize de
laborator: hemoleucograma, indici eritrocitari si imunobiomarkeri (IgE totale).

M ateriale si metode: Activitatile legate de realizarea studiului de impact au fost coordonate de Dr.
Dorin Andea (S.C. STARLEX S.A. Medstar Grup Cluj-Napoca) si Sef lucr. Dr. Razvan lonut
(Disciplina de Medicina Muncii a U.M.F. “luliu Hatieganu” Cluj-Napoca si S.C. STARLEX S.A.
Medstar Grup Cluj-Napoca), in conformitate cu protocoalele medicale din ghidurile de libera practica
aprobate de Ministerul Sanatatii si avizate de Colegiul Medicilor din Romania.

Studiul s-a efectuat in perioada ianuarie 2007 — martie 2008 pe 53 de copii, intre 7 si 14 ani, 29
baieti si 24 fete, din care 41 copii (24 baieti si 17 fete) sunt expusi la noxele emise de mijloacele de
incélzire a locuintei (32 cu microcentrale termice de apartament, 7 cu sobe de teracota si doua cu
convector) si 12 copii (5 baieti si 7 fete) nu sunt expusi.

Concluzii: Examenul clinic nu a aratat modificari semnificative pentru impactul expunerii la
noxele emise de DTI. Nu am constatat diferente semnificative statistic nici intre valorile parametrilor
functiei respiratorii (CV, VEMS si MEF50) intre expusi si lotul martor, dar valori alterate ale probelor
functionale respiratorii au aparut doar la copiii expusi la noxele emise de MTA. Desi valorile medii ale
determinarilor de laborator s-au incadrat Tn limitele considerate normale, au existat diferente cu
semnificatie statistica intre copiii expusi fata de cel neexpusi (cresterea numarului de leucocite si a
procentului de eozinofile, respectiv scaderea procentului de bazofile la copiii expusi). Anemia,
hiperleucocitoza si cresterea Ig E s-au observat intr-un numar mai mare de cazuri expuse, ceea ce
sugereaza posibilitatea aparitiei efectelor nocive asupra functiei hematopoetice ca urmare a expunerii
copiilor la poluantii emisi de DTI. Deoarece numarul copiilor neexpusi a fost prea mic in raport cu al
celor expusi, pentru a demonstra impactul poluarii pe starea de sinitate este necesara continuarea
cercetarilor pe un numar mai mare de copii.

Studiul 4: decesele datorate intoxicatiel acute cu monoxidul de carbon datorate DTI pe raza
judetului Cluj, Tntre anii 2000 si 2010.

Obiective: analiza statistica multifactoriala a deceselor cauzate de intoxicatia acuta cu CO pe raza
judetului Cluj intre anii 2000 si 2010 in functie de mai multe criterii: sex, varsta, mediul de provenienta,
cauza intoxicatiei, nivelul sanguin a carboxihemoglobinei, alcoolemie, conditii patologice asociate,
evolutiain timp aratei de mortalitate specifica etc.

M ateriale si metode: Datele atestdnd numarul deceselor datorate intoxicatiel cu CO Tn perioada
2000 — 2010 au fost adunate din rapoartele de constatare medico-legala a deceselor din arhiva Institutului
de Medicina Legala din Cluj-Napoca.
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Concluzii: Am constatat ca majoritatea covarsitoare a deceselor prin intoxicatia acuta cu CO s-au
datorat DTI (cel putin 62%, tinand cont si de cauzele neraportate), din care cele mai multe au avut ca
sursa sobele folosind drept combustibil gazul metan, urmate in ordine de incalzitoarele instant de apa,
MTA, sobele cu lemne, centralele pentru case si firme, convectoarele si aragazele. S-a constatat o
scadere continua a numarului deceselor prin intoxicatia acuta cu CO cauzate de DTI. Distributia
sezoniera a deceselor cauzate de intoxicatia acutda cu CO prezinta o preponderenta pentru lunile
sezonului rece (82,68% decese ntre lunile noiembrie — martie), ceea ce reflecta faptul ca principala
cauza aintoxicatiilor cu CO este reprezentata de mijloacele de incilzire a locuintelor, locurilor de munca
si ale gpatiilor publice.

Concluzii generale:

1. Determinarile concentratiilor unor poluanti (NO, NO,, CO) din emisiile unor microcentrae
temice "de apartament” (MTA) cu gjutorul a doua tipuri de detectoare portabile (OLDHAM, respectiv
AFRISO), precum si a NO, prin metoda colorimetrica Saltzman au demonstrat existenta acestora in
gazele de ardere la nivele care depasesc nivelele maxim admisibile, considerand Tn special faptul ca
aceste gaze sunt eliminate in aerul respirabil.

2. Concentratiile SO, NO, NO,, CO din aerul din interior (camera copiilor) determinate cu
detectorul OLDHAM s-au situat in limitele maxim admisibile, dar valorile sunt semnificativ mai mari in
camerele copiilor expusi la noxele emise de microcentralele termice “de apartament” fata de cele ale
copiilor care nu sunt expusi.

3. Determinarea concentratiel particulelor materiale (PM) a aratat ca valoarea medie este crescuta
fata de limita maxim admisibila atat pentru PM 2,5, cé si pentru PM 10, important fiind faptul ca
majoritatea particulelor au diametrele sub 10 um, deci pot intrain caile respiratorii profund.

4. S-aidentificat un numar foarte mare de particule materiale (PM) pe suprafata lamelelor de sticla
expuse la emisiile MTA folosind drept combustibil gazul metan prin microscopie electronica de baleigj,
analiza distributiei dovedind preponderenta covérsitoare a particulelor mai mici de 10 um (89%).

5. Examenul clinic nu a aratat modificari semnificative pentru impactul expunerii la noxele emise
de DTI. Nu am constatat diferente semnificative statistic nici intre valorile parametrilor functiei
respiratorii (CV, VEMS si MEF50) intre expusi si lotul martor, dar valori alterate ale probelor
functionale respiratorii au aparut doar la copiii expusi la noxele emise de MTA.

6. Desi valorile medii ale determinarilor de laborator s-au incadrat in limitele considerate normale,
au existat diferente cu semnificatie statistica intre copiii expusi fata de cei neexpusi (cresterea numarului
de leucocite si a procentului de eozinofile, respectiv scaderea procentului de bazofile la copiii expusi).
Anemia, hiperleucocitoza si cresterea lg E s-au observat intr-un numar mai mare de cazuri expuse, ceea
ce sugereaza posibilitatea aparitiei efectelor nocive asupra functiei hematopoetice ca urmare a expunerii
copiilor la poluantii emisi de DTI. Deoarece numarul copiilor neexpusi a fost prea mic in raport cu al
celor expusi, pentru a demonstra impactul poluarii pe starea de sinitate este necesara continuarea
cercetarilor pe un numar mai mare de copii.

7. Majoritatea covarsitoare a deceselor prin intoxicatia acuta cu CO pe raza judetului Cluj n
perioada 2000 - 2010 s-au datorat DTI (cel putin 62%, tinand cont si de cauzele neraportate), din care
cele mai multe au avut ca sursa sobele folosind drept combustibil gazul metan, urmate in ordine de
Incalzitoarele instant de apa, MTA, sobele cu lemne, centralele pentru case si firme, convectoaree si
aragazele.

8. Distributia sezoniera a deceselor cauzate de intoxicatia acuta cu CO prezinta o preponderenta
pentru lunile sezonului rece reflectand faptul ca principala cauza aintoxicatiilor cu CO este reprezentata
de mijloacele de incalzire a locuintelor, locurilor de munca si ale spatiilor publice.

9. Rata mortalitatii specifice cauzata de intoxicatia acuta cu CO are o tendinta descrescatoare,
indicatorul avand o scadere de 4,77 ori la sfarsitul perioadei urmarite (anul 2010) fata de Thceput (anul
2000). Cu toate acestea, indicatorul nu a atins limita nula, intoxicatiile cauzate de CO constituind inca o
problema de sinatate publica. Tn plus, ne putem astepta din nou la cresterea numarului de decese cauzate
de DTI invechite, in contextul extinderii utilizarii DTI (in principal MTA) in detrimentul centralelor de
cartier.

Teza cuprinde 71 cote bibliografice din literatura de specialitate recenta.
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Introduction

Motivation behind the implementation of a detailed study on the effects of exhaust gas emitted by
individual heating devices (IHDs) on public health is the need to ensure a proper living environment, at
work and at home, as a determinant of health condition of individuals and community in the context of
accelerated expansion of alternative heating devices in homes, but also workplaces and public places,
excesively polluting the breathing air. Such heating devices include apartment heating devices (AHDS)
using natural gas as fuel (boilers, convectors, stoves etc.), often improperly installed in terms of safety
rules and air quality recommendations.

Epidemiological and public health studies clearly indicate that exposure to pollutants increases the
specific and general mortality and morbidity of a population through a variety of diseases (respiratory,
cardiovascular, oncological, neurological, psychiatric, digestive , genetic, immune-mediated, allergic
disorders, osteoarticular, diabetes, of the skin etc.) —amajor heath concern in the developed countries.

In this context, the present study intended to determine the impact of pollution induced by
individual heating devices on health state of local population, both as short-term (deaths by carbon
monoxide poisoning) and long term effects (increased incidence of bronchial asthma on the target
population represented by children aged between 7 and 14).

The thesis is structured into 9 chapters, 3 addressing the current state of knowledge and 6
presenting personal contributions. It contains 14 tables and 43 figures.

In the section on the current state of knowledge | approached the main aspects concerning
combustion products of IHD fuels, the importance of studying breathable air pollution generated by
exhaust gases emitted by IHD, and also health and environmental effects of air pollution caused by such
combustion products.
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Personal contributions have resulted in four studies.

The first study aimed to assess exposure to particulate matter emitted from apartment heating
devices.

Study obj ectives were:

1. Measuring pollutant levels from AHD emissions:

a. Determination of NO, NO,, and CO levels in AHD emissions using a Oldham MX21 Plus portable
multigas detector.

b. Determination of NO, NO,, CO and SO, levels in AHD emissions using a portable AFRISO
Multilyzer NG portable multigas analyzer.

c. Determination of NO, level in AHD emissions using the Saltzman colorimetric method.

2. Measurements of indoor air pollutants:

d. Determination of NO, NO,, CO and SO, levels in indoor air using a Oldham MX21 Plus portable
multigas detector.

e. Determination of NO; level in indoor air using the Saltzman colorimetric method, standardized in the
European Union.

f. Determination of particulate matter PM2, 5 and PM 10 levels in indoor air.

Materials and methods: Determination of NO, NO,, and CO levels from emissions of 16 different
AHDs was performed with a portable multigas detector Oldham MX21 Plus (produced by OLDHAM
SA, ARRAS Cedex, France) equipped with electrochemical sensors for NO, NO, and CO respectively,
using an isokinetic probe with a 3 mm diameter positioned directly in the exhaust gas stack. Exhaust gas
was aspirated and filtered through the three sensors by a pump fitted to the detector, set up a a constant
flow of 0.8 I/min. In case of two AHDs a portable gas analyzer AFRISO Multilyzer NG using a probe
inserted directly into the exhaust gas stack was additionally employed in the determination of NO, NOs,
SO, and CO levels.

In 9 cases NO- levels in gas emissions were also determined with the Saltzman colorimetric
method. Samples resulting from combustion gas were bubbled into the NOx absorbent solution - using a
HSF Gilian pump equipped with special collecting vessels. NO, reacted with the sulphanilic acid and N-
[naphthyl-(1)]-ethylenediammonium dichloride to form a diazonium salt with a specific red color which
afterwards was subjected to a spectrophotometric comparison with double-distilled water at a
wavelength of 550 nm.

Determination of NO, NO,, CO and SO, in the indoor air of 47 apartments in Cluj-Napoca (26
equipped with AHDs, 7 heated with tiled stoves and two with so-called convection devices, plus 12
‘unexposed’ apartments conected to central heating systems) was performed using a portable multigas
detector Oldham MX21 Plus, while the Saltzman colorimetric method was employed to measure NO,
concentration in indoor air in 43 of the 47 apartments (12 ‘unexposed’, 25 with AHDs, 5 tiled stoves and
one convection device).

Determination of particulate matter PM 2.5 and PM 10 (expressed in mg/m®) in indoor air was
performed using a portable MIE device equipped with a pDR 1200 model reading unit and a metallic
cyclone model GK2.05 PDR. In 39 apartments measurements were conducted in the rooms enhabited by
children aged 8 to 14 years (target population). Of these 39 cases, 8 were ‘unexposed’, 25 were heated
with AHDs, 5 with tiled stoves, 1 with a convection device).

Conclusions. The concentrations of various pollutants (NO, NO,, CO) in some AHDs emissions
have exceeded the maximum limits, while the concentrations of SO2, NO, NO2, CO in indoor air were
around the maximal allowable limits. Of note, values in childrens’ rooms were significantly higher in
apartments equipped with AHDs than in those connected to central heating systems. Particulate matter
(PM) levels were shown to be above admissible limits for both PM 2.5 (79 pg/m®, NIOSH 24 hours
refereglce value being 65 pg/m®) and PM 10 (84 pg/m®, WHO Europe 24 hours reference value 70
mg/m”).

Study no. 2: Identification of particulate matter (PM) in AHD emissions using scanning electron
microscopy (SEM).

Objectives: 1. Identification of particulate matter (PM) in AHD emissions. 2. PM diameter
measurements. 3. PM distribution according to diameter (PM class).

Materials and M ethods: Identification of particulate matter (PM) resulting from AHD emissions
by scanning electron microscopy (SEM) was performed using a Jeol JSM 25S electron microscope (Jeol,
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Japan). Sampling was performed on 1 cm? glass slides of 1 mm thickness placed on a stand held for 30
minutes next to the AHD exhaust pipe in case of 16 in-function ADHs and three control samples.

Conclusions: The distribution of PM according to their diameter shows that the overwhelming
majority of particles are smaller than 10 mm (89%): 25% of the PM have diameters ranging between 2.5
and 10 mm, 31% between 1 and 2.5 mm, 21% between 0.5 and 1 mm, 12% below 0.5 mm. Only 11% of
the PM had over 10 mm in diameter (relatively safe ‘ non-breathable’ PM). All AHDs analyzed presented
asimilar distribution of particles (predominance of PM bellow 10 mm in diameter).

Study no. 3: Assessing the impact of AHD-generated pollution on public health (target population:
children aged 7-14 years).

Objectives: To determine the impact of AHD emissions on the health of the target population
(children between 7 and 14 years exposed to such pollutants) compared with unexposed children living
in non-AHD areals. 1. Clinical examination: medical history and physical exam. 2. Measurement of
respiratory function parameters (vital capacity-VC, per second forced expiratory volume - FEV,
maximum instant expiratory flow at 50% of VC - MEF50). 3. Laboratory tests. complete blood count,
erythrocyte indices and imunobiomarkers (total 1gE).

Materials and M ethods: Activities related to the study of impact were co-ordinated by Dr. Dorin
Andea, MD (SC STARLEX MedStar Group SA Cluj-Napoca) and Dr. Razvan lonut (Department of
Occupational Medicine, ‘luliu Hatieganu’ University of Medicine and Pharmacy in Cluj-Napoca, and
aso SC STARLEX MedStar Group SA Cluj-Napoca), in accordance with medical protocols of free
practice guidelines approved by the Ministry of Health and approved by the College of Physicians in
Romania.

The study was conducted in the January 2007 - March 2008 interval and included 53 children aged
7 to 14 years (29 boys and 24 girls), of which 41 children (24 boys and 17 girls) were exposed to
particulate matter emitted by means of heating devices (32 AHDs, 7 tile stoves and two convection
devices) and 12 children (5 boys and 7 girls) were unexposed.

Conclusions: Clinical examination showed no significant changes in regard of the impact of AHDs
emissions. No Satistically significant differences between the values of respiratory parameters (VC, FEV
and MEF50) between exposed children and control group were found, but altered values of respiratory
function tests were found strictly in children exposed to hazards issued by AHD. Although average
values of laboratory measurements were within ‘the normal range’, there were statistically significant
differences between exposed and un exposed children (increases in the number of white blood cell count
and eosinophils percentage, decrease of basophils percentage seen in exposed children). Anemia,
hyperleukocytosis and increased 1g E were observed to a higher degree in exposed cases, suggesting
possible harmful effects on hematopoietic function following children exposure to pollutants emitted by
the IHD. As the number of hard-to-find unexposed children was rather low, to draw appropriate
conclusions further study is needed.

Study no. 4: Deaths due to acute poisoning with carbon monoxide generated by IHDs between
2000 and 2010 in the county of Cluj.

Objectives: multifactorial statistical analysis of deaths caused by acute intoxication with carbon
monoxide in Cluj county between 2000 and 2010 according to several criteriac gender, age, area of
origin, cause of intoxication, blood levels of carboxyhemoglobin and alcohol, associated pathological
conditions, evolution of the specific mortality rate over the reference interval etc.

Materials and methods: Data concerning CO poisoning deaths in the 2000 - 2010 reference
interval were depicted from forensic finding reports kept in the archives of the Institute of Forensic
Medicine of Cluj-Napoca.

Conclusions: The majority of acute CO poisoning deaths (at least 62%, taking into account the
unreported cases) were due to various IHDs: in decreasing percentage of mortality rate methane fueled
stoves, water boilers, AHDs, wood stoves, central heating systems, convector devices and cookers. Over
the reference interval a decreasing trend in the number of deaths caused by acute CO intoxications due to
IHDs was observed. Seasonal distribution of acute CO poisoning deaths shows 82.68% of total deaths
occured between November and March (winter months), reflecting the fact that heating means (as
oposed to cooking or water boiling) are the main cause of CO poisoning.
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General conclusions:

1. Determination of concentrations of pollutants (NO, NO,, CO) emissions from AHDs conducted
with two types of portable detectors (OLDHAM and AFRISO, respectively), and NO, measurements
using the Saltzman colorimetric method have demonstrated emission concentrations in the breathable air
exceeding maximum allowable levels.

2. Concentrations of SO,, NO, NO,, CO determined with OLDHAM detectors in indoor air
(children rooms) were within the maximum allowable limits, but those values were significantly higher
in AHD-equipped rooms than in those connected to central heating systems.

3. Determination of particulate matter (PM) concentrations in AHD emissions showed levels above
maximum allowable limit for both PM 2.5 and PM 10, extremely risky considering that PMs below 10
mm in diameter can enter deeply into the airways.

4. A large number of particulate matter (PM) was identified on the surface of glass slides exposed
to methane gas - fueled AHD emissions by scanning electron microscopy. Distribution analysis indicated
that the overwhelming majority of particles (89%) are smaller than 10 mm.

5. Clinical examination of children aged 7-14 showed no significant impact of exposure to
emissions issued by AHD. No statistically significant differences in the respiratory parameters (VC, FEV
and MEF50) values were found between children exposed or not to AHD emissions, but altered values
of respiratory function tests were found only in children exposed to hazards issued by AHDs.

6. Although average values of laboratory measurements were within the ‘normal’ range, some
statistically significant differences between children exposed or not to AHD emissions were observed:
exposed children presented increased white blood cell count and eosinophils percentage, while the
basophils percentage was decreased compared to unexposed children). Anemia, hyperleukocytosis and
increased |1g E were observed in a larger number of exposed cases, suggesting the possibility of harmful
effects on hematopoietic function following exposure of children to pollutants emitted by the AHD. As
the number of unexposed children was significantly smaller than the exposed ones, to demonstrate the
impact of pollution on health a larger trial is needed.

7. The majority of deaths by acute CO poisoning in the county of Cluj in the 2000 - 2010 interval
(at least 62%, taking into account unreported cases) were caused by IHDs, of which most were methane-
fueled stoves, followed by instant water heaters, AHDa, wood stoves, central heating systems, convector
devices and cookers.

8. Seasonal distribution of acute CO poisoning deaths reflects that the main cause of CO poisoning

are the means of homes, workplaces and public spaces heating devices during the winter months.

9. The rate of specific mortality caused by acute intoxication with CO shows a downward trend on
the 2000-2010 reference interval, with a 477% decrease in 2010 compared with 2000. However, the
indicator has not reached the zero limit, consequently CO poisoning caused by IHDs remains a public
health problem. In addition, we might expect an increased incidence of CO poisoning deaths caused by
obsolete IHDsthat proliferated at the expense of central heating systems.

The thesis covered 71 recent bibliographic references.
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Scientific papers

In extenso papers published in national CNCSIS B+ journals
1. Nicula G, Bélici S, Florea A, Mironescu E, Munteanu R, Murea P, Benga Gh. Scanning electron
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2. Gheorghe Zsolt Nicula, Stefana Balici, Gheorghe Benga, Comparative evaluation of indoor and
outdoor air pollution caused by natural gas emissions from apartment heating devices, International
Symposium on “Clean Air in All Cities’, AOSR, Bucuresti, September 14-15, 2005.
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apartment heating devces pollution on health and environment. Congress of the Romanian Society of
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