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ABSTRACT KEYWORDS
Theair isacomponent of the environment thanksto which proceed thelife Environment;
processes of most organisms. The atmospheric air is classified as natural Air;
and renewable resources. Atmospheric gas cycle through the biosphere Pollution;
creates conditions for the permanent maintenance of the chemical Industry;
Indicators.

composition of air. The big problem is the pollution. Dusts and gases,
flowingin excessinto the atmosphere, causeloca and even global pollution.
The aim of the article is to analyse air pollutions in an industrial city in
Poland in the period 2009-2012 and their evaluation in terms of the
requirements contained in the relevant legislations.

The study includes the following air pollutions: nitrogen oxides — nitric
oxide and nitrogen dioxide, carbon monoxide, sulphur dioxide.
M easurements come from two urban monitoring pointswhich are different
interms of their characteristics. © 2013 Trade Sciencelnc. - INDIA

Theair isacomponent of the environment thanks
towhich proceed thelife processes of most organisms.
Thevast mgority of living organismscannot exist with-

INTRODUCTION

Every person, every organization livesor worksin

aspecificenvironment. Thesmplest, yet most accurate
definition of the environment is presented in the stan-
dard ISO 14001: 2005 Environmental management
systems— Requirements with guidance for use.
Theenvironment is*“‘surroundings in which an or-
ganization operates, including air, water, land, natural
resources, flora, fauna, humans, and their interrel aion.
(inthiscontext surroundings extend fromwithinan or-
ganizationtotheglobd system)’*2,

out it. Itisacolourlessand odourlessgas mixture.

A living spaceof everyoneisfilled with atmospheric
ar,whichisdl around usandinour lungs. A particular
problem in recent years has becomethepollution. This
pollutioniscaused by greenhouse gasesthat causethe
greenhouse effect. The greenhouse effect makesthe
earth unusualy warmer, and many plants, animas, and
peoplewill dig4,

The percentage of theindividual componentscon-
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stituting theatmosphereisusualy not greater than per-
cent fractiond part, but they may be subject to signifi-
cant deviation from theaverage value by theintroduc-
tion of pollutantsinto theatmosphere. Dustsand gases,
flowinginexcessinto theatmosphere, causeloca and
evengloba pollution>8,

Theam of thearticleisto anayseatmospherepol -
[utionsin the period 2009-2012 and control of the ob-
servance of standardsfor allowable pollution concen-
trationsintheindustrial areaof Czestochowa.

EXPERIMENTAL

Theresearchwascarried out in Czestochowa. It is
a city situated on the southern Polish, in Silesia
voivodship. Czestochowaislocated in thetemperate
climate zone, inthe Czestochowa-Kiel ce agricultural
district wherethe growing season | astsabout 200-210
days. Theaverage annua temperatureis 7°C and av-
erageranfal of 51 mm, itisthewind city, with the pre-
vailingwindsfromthewest and south-west with an av-
erage speed of 2.2 m/d7.

Czestochowaisthemain centreof the Czestochowa
Indudtrid Didrict, thethirdlargest intheSilesa Themain
busi nessesinclude steelworks, coking plant, glassfac-
tory, foundry, company of ventilation systems, and sev-
erd auto partsmanufacturing companies. Inthesuburbs
of Czestochowatherearesmal minesconstruction ma-
teriads. In Czestochowamunicipal, road transport and
industry emissionsarethemain sourcesof ar pollution.

The measurement resultsof selected air pollution
weretheinput datafor the assessment atmosphere pol -
lution. Theair quality assessment systemisconsi stent
withthelawsinforceinthe European Union, including
the compl ete requirements of the directive 2008/50/
EC of the European Parliament and of the Council of
21 May 2008 onambient air quality and cleaner air for
Europe, theAct of 27 April 2001 the Protection of the
environment and isbased on theimplementing regula-
tionsof thistheAct. Maximum levelsof selected air
pollutionsare shown in Delegated L egidlation of the
Minister of the Environment.

In Czestochowa, thereare currently threemeasure-
ment pointsthat monitor theair. Thesepointsare:

Bacz. Czestochowa, ul. Baczynski 2. Inthispoint,
measurements are made automatically, manually and
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passively. Thispointislocated inaresidentia areaon
thesuburbsof the city. The areaisdominated by multi-
family units. Thereisnot agreater sourceof pollution,
such asfactories, or streetswithincreased traffic. Not
far away thereistheforest.

AK. Czestochowa, al. Armii Krgjowej 3. Inthis
point, measurements are made automatically and pas-
sively. Thispoint islocated in the city centre, at the
crossroad of two streets. One of these streetsisthe
way of theincreased intensity of the automobile com-
muni cation. It should be noted that during the day there
isoften hugetrafficjam. Intheneighbourhood thereare
rallway tracksand severd small plants.

Z. Czestochowa, ul. Zana 6. In this point, mea-
surementsaremade manudly. Atmaospheric particulate
matter isthemain studied materia there. Thispointis
not far from the city center, between the multi-storey
buildings, very closeto the of roadswith an average
street traffic of vehiclesin urban conditions. In the
neighbourhood thereisaso arailway station. Thissta:
tionislittle used by travellers, more often used asa
cargo hub, hencethe proximity of productionfacilities,
includingonelarge.

The point Bacz and AK were chosen. The mea-
surementsof following air pollutions made automati-
caly (SO,, NO, NO,, CO, NO,) in 2009-2012 were
alsoused.

According to the Delegated L egidlation'® average
acceptableleve of theresearch substancesintheairin
acaendar year shal not exceed:

— nitrogenoxides(NO,) —30 ug/m?,
— nitricoxide(NO) — 30 pg/m?,

— nitrogendioxide(NO,) —40 pg/m®,
— carbonmonoxide (CO) — 10 mg/m?,
— sulphur dioxide (SO,) - 20 ug/m?.

RESULTSAND DISCUSSION

In TABLE 1 theresults of average levels of the
research substances polluting theair in research period
wereshown.

In caseof sulphur dioxide, nitric oxideand carbon
monoxidetheaverage annual levelsshow inthe Del-
egated L egidation'® were not exceeded.

Watchingtheannua level of nitrogendioxideit can
beseenthat inthepoint Bacz leve indicated inthe Regu-
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lation has not been exceeded, but theaverageannual  morethan 75% of therecommended level (2010 with
content of the substance represented over 50% of the  thelowest level). However, thelevel in2009 wasclose
recommended level. Inthepoint AK it wasobserved  totheaveragerecommended level (39 and 40 mg/m3).
that research substancein 2009 and 2010 amountedto  Intheyears2011 and 2012 |evel shave been exceeded.

TABLE 1: Theaverageannual levelsof theresear ch substancesin theair
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. 2009 2010 2011 2012
Parameter Unit
Bacz AK Bacz AK Bacz AK Bacz AK
Nitrogen oxides (noy) png/m’ 31 107 35 113 40 112 33 106
Nitric oxide (NO) pg/m® 7 45 8 53 10 47 8 42
Nitrogen dioxide (NO,) png/m> 21 39 23 32 25 41 21 42
Carbon monoxide (CO) (8-hour averages) mg/m®> 346 572 439 74 463 694 482 73

Sulphur dioxide (SO») wgm®* 12 17 17 20 11 14 12 17

Inthe case of nitrogen oxidestherewere observed
exceeded annud averageleve sthroughout theal study
period in both measuring points. Thereisavery large
excessinthepointAK.

In order to eval uate the content of theresearch sub-
stances, more preciseanadysisof these substances|ev-
elsshould be conducted. For thispurpose, ananalysis
of themonthly levels of these substanceswasused. In
Figures 1-4 themonthly level s of research substances
intheair in chosen measuring pointswas presented.
Onthehorizontal axisthe numbering of research year
and month (i, ) was shown in order to facilitate the
reading of the data. Thefirst number istheresearch
year, whilethe second consecutive number isfollowing
research monthinagiven year.

Thenitrogen oxides are some of the most danger-
ousingredients contaminating theatmosphere. They are
considered to be nearly ten timesmore harmful than
carbon monoxide, and severd timethan sulphur diox-
ide. Thewhol e series of photochemical reactions, in-
volving nitrogen oxides, makethem responsiblefor the
riseof theso-cdled. smog, climaticeffect disorganizing
normal human activity and particularly dangerousfor
living organismg?¥. They causetheincrease of airway
resstance, lungirritation, persstent cough and increased
susceptibility to respiratory infections, epecialy among
theelderly people, asthmaticsand children. Nitrogen
oxidesa so destroy avariety of materials, reducesigh
distance and reducesinsolation of theEarth’s surfacel™
121 What’s more, when they are in the soil, there may
changeinto compoundscdled nitrosamines. Thesecom-
pounds are obtained from the soil by the vegetables
canoccur inthehuman diet. Itisespecidly dangerous

because of their carcinogenic activity!*3,

Thenitric oxide and nitrogen dioxidearethe most
important between dl 6 compoundsof nitrogen oxides.
They occur most frequently together. Both nitric oxide
and nitrogen dioxideoccur manly inurban environments
and arecompoundsresulting fromhumanactivities. The
sourceof such emissonsaredemanding high-tempera-
ture combustion with air access. Both of these com-
poundsare present i n the combustion gas of nitric ox-
ide predominate.

For the measurement point Bacz thereare no data
from July 2012 and July-September 2011.

AnayzingFigurel, it canbeimmediately noticeda
very big difference between theindividua levelsinthe
two points. Theindividual content inthe point of AK
weremuch higher thaninthe point Bacz. However, itis
important that thepoint Bacz islocated inaresidentia
area, avay from busy streets, whilethepointAK issitu-
ated practically inthe crossroad of the nationa road and
themainroad of thecity, which hasavery largeimpact
ontheleve of contamination of thesubstance. It can be
seen that thereisacertain periodicity of the elevated
levelsof nitricoxideinair. Thesearethewinter months
(beginning and end of each year of theresearch period).
Itisrelated to the heating period in Poland.

—o—AK ——Bacz
100
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Figurel: ThenitricoxideNO intheair
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Intheair, thenitric oxide spontaneoudy reactswith
oxygen to very toxic form nitrogen dioxide NO,,.

Nitrogen dioxideisconsidered very toxic. Theex-
hibition promotesthedevel opment of chronicbronchi-
tisand emphysema, and increased susceptibility tores-
piratory infections®?. In addition, in case of humans
nitrogen dioxide causesirritation of theeyesand skin,
headache, abnormal blood circulation, at higher con-
centrations|etha poisoning*.

Asinthecaseof nitric oxide, alsoin caseof nitro-
gendioxidelargedifferencesof theconcentrationsin
thetwo test pointswere observed. Noteworthy isthe
period of November 2010-January 2011, when the
concentration inthepoint of AK werelower than those
inthepoint Bacz.
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Figure2: Thenitrogen dioxideNO, in theair

Carbon monoxide hasastrong toxic properties. It
combines with hemoglobin in a sustainable manner,
thereby blocking oxygentransfer. Thereason of multi-
effect, non characterigtic syndromeof heedacheand diz-
Ziness, tiredness, nauseg, lack of gppetite, heartbest, deep
disturbances, swesting, mental wesknessand rising ner-
voustengonmay befrequentinhdationof arwithasmal
impurity of CO, approximately 0.01 %. Sourcesof CO
isthemost high-temperature processes, inwhich thefud
isprimarily coa and ail, car fumeg™4%9,
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Figure3: Thecarbon monoxide CO intheair

Theamplitudes of the changesin both pointsare
very smilar, except thefact that the concentrationswere
higher again at the point AK, what of courseisrelated
totheareaof highload traffic. It should benoted, how-
ever, that these differences were not asbig asin the
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caseof nitrogen oxides. Thehighest concentrationswere
noticed inthewinter months, wheretheaveragedaily
temperaturewasvery low (especially winter 2010 and
2011).

Sulphur dioxideistoxicto animasand harmful to
plants. It isabyproduct of burningfossil fuels, which
contributestoair pollution (smog). Thesulphur dioxide
can cause asthmaand bronchitisspasms, lowersblood
pressure. Intheair, itisfurther oxidizedto SO, andwith
water givessulphuricacid - themain causeof acidrain
that destroys Polish forests, theforests of many other
countriesin Europe, USA forests. Themajor route of
SO, anditstransformation productsabsorptionintothe
body isadigestivetract, but arespiratory systemis
more susceptibleto them. If it goesinto theblood cir-
culationisdistributed throughout the body, metabolized
and excreted with the uring/6.17,

xide pg/m?

Sulphur dio:

11 13 15 1.719°L112 2.3 25 2.7 29233.1-3% 3537 3931141 43 45 47 49441
Year.Month

Figure4: Thesulphur dioxide SO, in theair

Thedifferencesin concentration of sulphur dioxide
inthe both measurement pointsaresmal, with predomi-
nantly concentrationin the point AK. However, inthe
monthsof June-October 2010 and November-Decem-
ber 2011, thesituationisreversed. A very largeincrease
inthe concentrationsisobserved in thewinter months.

CONCLUSION

Loca small-scaeemittersand abovedl road trans-
port havebigimpact ontheair pollutionswith thenitro-
gen dioxide. However, thelack of exceeded accept-
ablelevelsof these substancesinthear may indicatea
complex sequence of chemical reactionsintheamo-
spherewhich helpto transition oxides.

Concentrations of the sulphur dioxideand carbon
monoxideinwinter are much higher than in summer.
Thisindicatesasignificant impact of domestic boilers
andfurnacesonthelocal air pollution.

During the heating season (November 2009-Feb-
ruary 2010 and December 2010-March2010) it was
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easily to notice experienced periodswith atempera-

ture below zero. Thisfact resulted increased demand

of inhabitantsfor heet. The summer-autumn seasonwas
characterized by alack of precipitation, which caused
anincreaseinair pollution.

Inthecity center, wherethemain streetscross, first
of dl thevehicleshaveadecisveimpact ontheair pol-
[ution with gaseous substances. While on the suburbs
of the city homeboiler and furnace have asignificant
impact onlevesof theair pollutions.

Also, thelocation of Czestochowa, just afew dozen
kilometersfromthemajor industrid districtsof Poland,
isavery important factor affecting the state of theair
pollution. The Silesan Agglomeration from the south
and Belchatow Region from north can affect ontheair
pollution. Thenearest city isnot industria clustersor
large popul ation centers. Positiveroleisplayed by the
neighborhood of field roadsand forest aress.

To reduce the resulting air pollutions in
Czestochowa following changes should be done:

In point AK one of the best solutionswould beto
first of al reduction of traffic. At thecentral street
of Czestochowa(AlgeNaswigtszej Marii Panny)
partialy thisideahas already been implemented.
However, that in the center of Czestochowathere
aretwo often frequented roads and because of that
fect theair pollutionishigh. Reduction of thispollu-
tionwill not bepossibleif thecity doesnot decide
to build abypass, which would diminatethe heavy
transport from not only the center of the city, as
well ashisother digtricts.

— Aninteresting solutionwould so beashareof the
city authoritiesto encourageresidentsto usepublic
transport and cycling paths, which arealot.

— A good ideawould be an additional planting of
greenery, including trees, especially inthe neigh-
borhood of point AK, where arefree sites.

— Inorder to protect theair, further reduction of at-
mosphere pollution, gradua implementation of the
actions connected with the reduction of emissions
of dl pollutionsshould bethemain aim of thecity.
Oneof theactions, that may betaken by the estab-
lishmentsof our city, isthemodernization and re-
pair of dust connection plants.

— Moreover, theadditiond effects can bebrought by
shares of homefurnacestraction replacement to
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modern heating equipment with clearly increased
thermdl efficiency.
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