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IMPACT OF AUTOTRANSPORT PARK OF KYIV ON STATE OF ATMOSPHERIC AIR

The problem of atmospheric air pollution in Kyiv described in the article. Such questions as matansport
emissions, health effects of components of exlymssts, qualities of different kinds of fuel, lew&lsatmospheric air
pollution in various districts of Kyiv are consiaet here.

Onucano npobaemy 3abpyonenns ammocgepnozo nosimps y Kueei. Poszenanymo numanus 6uxkuoié 6io
ABMOMPAHCNOPMY, 6NIUE HA 300P08’ 51 TIOOUHU KOMIOHEHMI8 GIONPAYbOSAHUX 24318, AKICMb 0esaKUX 6Udie naiued, pieHi
3a6pyOHeHHs ammocgepHozo nosimps 8 pisHux paiionax Kuesa.

atmospheric air, carbon dioxide, carbon monoxide, density of emission, gaseous poluttants, for maldehyde, lead
compounds, maximal per missible concentration, nitrogen oxide, sulfur oxide, suspended matter

I ntroduction ecological situation in the city is normal in gealer

Discussion of environmental problems made us seallé,fﬁexes of ecological activity are better than be t

the ways of providing balanced development of separ k?;?rgg 6'12 gﬁ:ng%/ ’tr;[gartn g:tte;;)np”rfp?rig:g ggggil fgfr
countries and the whole Earth in the conditions of . . .

growing technogenic people’s activity. A carefutnlgtgh e?n?] a\rI1vdo rk||<n?v |r;] at:evz:r(i) (l)JS;ry. rgtl)Jltergrs] f/t/]i(tah
analysis of present environmental conditions shahed ollution of at m)tl)s pheric air wa{)e r and land
strategy of socio-economical development, which . y .

based on usage and exploitation of natural andl@eogesso;rf:ssu;p SPSV:“E tlr;tnce%n g?feisﬂsveentlaltlx rgfe%ﬁ?d
resources on some specific territories for enrictiroé ork. So the | everl) of blluti on o;‘ pcapital’s
others, which have already become exhausted. &o, - . d : pd biectivel gf :
one of the main questions is providing of balance (;/ |ro_nmtehnt IS not etetrmlr}[e tpljectollvebyl_?n Sr
economic and social development of Earth’s regions;, ucing there are great potential and abilities.
separate territories and its settlements. Duagprtiany Problem forming

tasks concerning the preserving of environment al
renewing of resources can be successfully fulfliéd
Grounds for such an assertion are today
environmental conditions of the capital of Ukraine
Nowadays Kyiv is the capital of a European countr
It is a large city with the area about 800%amnd the
population of more than 3 million. At the same tim
Kyiv has more than 1 thousand of industria
enterprises, which produce various goods: fro
famous Kyiv's cakes to aircrafts and excavator
Nowadays Kyiv is also a great transport nodal poin
The city has a powerful transport complex: airport,
underground, hundreds of trams, trolleybuses, bus&salysis of researches and publications
and more than a million of other vehicles wit
appropriate infrastructure. It is known that Kyigsh
many ecological problems. By the amounts of tot : , : ;
poIIu)':ion, K)g/iv isp one of thg 15 cities with thepolluﬂon: stationary ano! m_oblle. T_he main politan
worthiest ecological situation. Namely, there arBiMOSPheric air in Kyiv is mobile source — motor
results of Chernobyl' catastrophe, emissions frora?ansport. Stationary sources play secondary2ple [
industrial factories and especially motor transport!€ State of atmospheric air in Kyiv is a questbn
and unsolved problems with wastes. Interest of many scientists. M. Ivanov, A Fadin,

One of the most important problems of Kyiv is thd): Guseva, M. Movchan, M. Melnichenko try to
pollution of environment. Industrial enterprisaset 'NVvestigate properly the problem of atmospheric air
biggest autopark in the country and municiparpollutlon and ways of solving thls_q_uesyon. They
complex are the largest sources of emissions BgIP to develop programs and policies in order to
different  substances into environmentreduce atmospheric air pollution in Kyiv. The

Characterizing the state of pollution of Kyiv'sgovernment in its turn try to find ways of

environment it can be said that from the one han@iplementation of these policies.
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I,l\qmosphermir plays a significant role in all natural
rocesses. To preserve and to keep it clean means t
reserve the life on the Earth. Each year thousands
f tons of various polluting substances are emitted
hto atmospheric air of Kyiv. This promotes constan
orsening of ecological state of city’s environment
s it was said Kyiv is the capital of Ukraine in al
spects of this notion. Taking into consideratioa t
atus of Kyiv, the ecological state of atmospheric
ir isn’'t only environmental problem. The question
f solving of this problem is of equal value.

rbuality of atmospheric air in our city depends tiyean
gpe amounts of emissions from two main sources of
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Task forming Transit motor vehicles and those which come to
Kyiv for a long period also considerably pollute
As a result amounts of emissions of pollutin tmospheric air. The total humber of such cars is

substances increases as well. In these conditio®s i bQUI_ 80-100 thousand of units per day. Th_e|r
necessary to consider the impact of emissions fropfiSsions are not controlled and are not taken into
auto transport on atmospheric air. One mordccount by bodies of statistics.

question to be discussed is the development gHCh rapid increasing the number of cars can be
policies and measures to reduce pollution &xplained by several factors. One of them is ptit of

Now auto transport park in Kyiv grows day by day

atmospheric air. demand and unstable situation in country and in
. _ politics, especially variation of exchange ratee3d
Main material make Ukrainians to be more active on housing and

Motor transport is the biggest and the most powerfGar market. Another factor is crediting programs;
source of atmospheric air pollution. Every yeas it'moreover, many banks offer deferred paying
impact on the environment growths. Concentratiopurchase without the first call. Such innovatiors ha
of motor transport in the capital of Ukraine arsl itlead to increasing of car buying on 10-15 %.
intensive development, high rate of increasing dfnother factor of this problem is a decreasing of
cars number, increasing of engines’ powedemands for secondhand cars. But in spite of the
worsening of technical conditions of autoparkparadoxicality, the principal push for increasing o
inappropriate quality of fuel, functioning of exigg car selling was expected rise in customs fees.

and paving of new highways, insufficientlyOne thinks that car market would be able to keep
developed legislative and juristic base for effexti such high rate of growth for at least 2-3 yearssTh
regulation of motor transport usage, all theseofact was caused by decreasing of custom fees by 20 %
unavoidably lead to worse pollution of atmospherifew years ago and by 10 % after entering Ukraine in
air in Kyiv. The number of cars per hundred of¥TO. And in 2006 50 % dynamics of growth was
residents is several times higher than the averageserved. Other experts suppose that dynamics of
guantity in the country. The total number of motogrowth in car industry will gradually decrease.
vehicles in our city (except transit transportjrisre  Ukraine will go through the stage of total
than one million. On some parts of city roads thgobilization, after which just renewal of car park
intensity of cars movement is about 2,5 thousanghd changing of its structure will take place. Ga t
cars per hour, although the maximal carryingase of such forecast, 20 % growth of selling can
capacity of one traffic lane is two times lower.eTh expected [3].

average speed of cars moving by Kyiv roads iso, taking into account these data it can be $eitl t
almost the highest in comparison to other Europegie number of cars will constantly grow. However

capitals. the upcoming economical crisis has changed the
The following fig. 1 represents the structure ofoau gjy,ation cardinally. Future increasing of amouft o

transport park in Kyiv. The data are given for 2002 \,opicles probably will go slower or even stop for

some time. Obviously, the amount of pollution from
motor transport will be decreased to some level.
Emissions of harmful substances from motor
transport are almost 5 times higher than from
stationary sources of pollution. Together with
exhaust gases of cars in 2007, 190,8 thousand of
tons (84,3 %) of polluting substances from all
mobile sources got into atmospheric air of Kyiv. [4]

In 2004, however, just 165,1 thousand of tons of
exhaust gases have been emitted into atmospheric

Special Lorries; Passenger
vehicles; 8,9% buses;
1,3% 1,3%

Passenger . . .
cars: air. This number is on 7,3 thousand tons (4,6 %)

88,5% bigger than in the previous year. At the same time
109,8 thousand tons (66,5 %) of polluting substance
is from private vehicles.

Fig. 1. The structure of motor transport in Kyiv
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On the fig. 2 the dynamics of emissions of pollgtin Almost all motor transport in Kyiv city uses
substances from auto transport during 1985-20@nternal-combustion engines. Nowadays toxic
are presented. components of exhausted gases from such engines is
the main problem that arises from the question abou
the pollution of atmospheric air by motor transport
Pollution of atmospheric air from motor transport
occurs mainly due to the hydrocarbons of fuel that
evaporate from carburetor fuel tanks, pipes. And

250

200

g also air is polluted by exhaust gases that go tiirou
5 1507 exhaust pipe and by carter gases.
§ Component composition of exhaust gases is mainly
§1oo— determined by the content of fuel. Among 500
identified compounds in exhaust gases, the largest
50 - part is not combusted hydrocarbons.

As it was said earlier motor transport emits more
than 500 various chemical compounds. All of them
have a specific negative impact on environment.
Among these substances it is necessary to mention
Fig. 2. Emissions of harmful substances from autlr|e following p(_)IIUtantS_: .
transport during 1985-2007 Carbon monoxide CO is a colorless gas, without any
odor. It is formed in a result of incomplete
Among enterprises’ vehicles 22,6 thousand toreombustion of petroleum at conditions of
(40,9 %) of polluting substances come intansufficient amount of oxygen and at low
atmospheric air from lorries, 14,6 thousand tortemperature. Maximal one-time MPC of CO s
(26,4 %) — from passenger cars, 8,8 thousand tohisng/n?, average daily MPC is 3 mgiml4 mg/nd
(15,9 %) — from buses, 7,9 thousand tons (14,3 %)can cause myocardial infarction.
from special nonpassenger cars, 1,4 thousand taharbon dioxide CQis a colorless gas with lightly

1985
1990
1995
1996
1997
1998
1999
2000
2003
2004

(2,5 %) — from special passenger cars [5]. sour odor and taste. It is a product of full oxioiat
Motor transport is one of the main sources of mamy oxygen. Carbon dioxide is one of the green-house
harmful substances. gases

o ~ gases.
In 2004 were exhausted in Kyiv 65,8 kg Qf pO|.|U'[II’](\ZSu|phur dioxide S@ (sulphureous anhydride) is a
substances per one person. In comparison in 200gqjess gas with specific odor. It is formed in a
this number was 59,5 kg, in 2004 — 62,2 kg [6}a51t of combustion of sulphur containing fuel.

Vapors from oil products and exhaust gases fro aximal one-ime MPC of SOis 0,5 mg/m
motor transport contain more than 200 Chemic%k/erage daily MPC is 0,05 mgim ' ’

compounds — products of fuel combustion. Among
them are carbon oxide, nitrogen oxide, sulfur oxid

heavy metals oxides, carcinogenic and mutagen Hydro-
compounds, hydrocarbons, aldehydes, aerosol Nitrogen carbons;
sulfureous anhydride, soot and others. Carbon oxid oxide; 7% 12% Sulfur

constitutes the biggest amount of emissions make soot; 1% oxide; 1%
(131,5 thousand tons).

Car takes 4350 kg of oxygen from air per year, an
emits 3250 kg of carbon dioxide, 530 kg of carbor|
monoxide and up to 1 kg of lead. 96 % of carbor
oxides, 30 % of nitrogen oxides, 68 % of
hydrocarbons get into atmospheric air though
exhaust pipes of motor transport. Emissions o
polluting substances from motor transport are

divided into the following groups. Schematically
these groups are presented in fig. 3. Fig. 3. Kinds of polluting substances from motamsport

Carbon
oxide; 79%
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Nitrogen monoxide NO and nitrogen dioxide NOAs it can be seen from the table the most ecolbygica
are gaseous substances. In all types of combustigceptable for the motor fuel is using of compaksse
mainly nitrogen monoxides are formed. That it i§atural gas and gas propane-butane. This is thé mos
oxidized to dioxide which is white-red gas withrational kind of gaseous fuel. Gas combustion caless
unpleasant smell. It has great effect on humdfrmation of solid particles and soot (they leadtte
mucus. Maximal one-time MPC for nitrogen dioxidgl€terioration of cylinders and pistons of engitis is

is 0.085 m average dailv MPC is 0.04 maim  More pure than gasoline that's why the(e i§ leligtipo
jAt ,czoegncen%/rrjtio;]/s ngmre It)rqan 0 |15 ’mélragZute of carburetor. There are no problems with increeses

diseases of respiratory svstem oceur of CO in exhaust gases. Internal combustion enbgte
P sy ) uses gas mixture at idling mode has in 4 timesckag®on

Bxide emissions, than gasoline engine. At workirgien
and carbon. They are thousands of po”““”@missionsarein’lotimgesIess[9].g g

substances that come from unburned gasolingpwever, nowadays various kinds of bio-fuel
liquids used in dry-cleaning, industrial solvereé&;. pecame more and more popular. The most widely
many hydrocarbons are dangerous for health. kmown fuel of this kind is bio-diesel. It has good
urban pollution, these components along with NOignition quality, which is provided by high cetane
and sunlight — all contribute to the formation otinit. For mineral diesel this index is equal to
tropospheric ozone and greenhouse gases [7]. 50-52%, but for bio-diesel it is equal to 56-58106.
Lead Pb is a metal toxic in any of its forms. It igllows using it in diesel engines without any
widely used for paints, solders, ammunitionddditional additives that stimulate ignition.
gasoline additives, etc. For lead and its compounforeover, comparing to content of sulfur in mineral
(except tetraethyl lead) average daily MPC idiesel(< 0,2 %), biodiesel has even < 0,001 %.

0,0003 mg/r For tetraethyl lead the approximateGenera”y biodiesel has many advantages (including

safe level of impact is B0° mg/n? ecological properties) comparing with mineral one.
Benzapyrene GHy, is a fivé ring polycyclic So in nearest future some percent of mineral dll wi
12 -

tic hvd bon that | i . d hi hPe replaced with such alternative.
aromatic hydrocarbon that Is mutagenic and hig Xnalyzing the developed transport structure in Kyiv
carcinogenic. It looks like a crystalline yellowlisio

- i i city, we can observe some peculiarities in diffetevel
formation. Benzapyrene is a product of incompletg;” 5ir pollution. Regions that are situated nea th

combustion at temperatures between 300 an8%00iggest arterial road suffer from highly pollutédraost
Benzapyrene is found in coal tar, in automobilgf all. Last year governmental Sanitary-Epidemiiniaig
exhaust gases (especially from diesel enginesgrvice made investigations near 195 roads. In%465
tobacco smoke, wood smoke and some others. MiBBserved areas, MPCs of harmful substances in

established for benzapyrene is 1,0° mg/n. atmospheric air were exceeded. Overdose of pajlutin
Formaldehyde can be toxic, allergenic and substances goes from exhaust gases of motor transpo
carcinogenic. Because formaldehyde resins are used Table 1

in many construction materials it is one of the MoSpecific emissions of polluting substances
common indoor pollutants. MPC established foirom different kinds of fuel

formaldehyde is 0,003 mgfm Name of Specific emissions of polluting
The main parameter that characterizes suspen( polluting substances, kg/t
particles is their size, which varies in wide rang( substance | Lead- | Diesel | Compre| Gas
0,1-850 mkm. The most harmful and dangerous f{ free oil ssed | propane-
human health are particles of size 0,5-5 mki gasoline naét;‘;al butane

because they don'’t set on mucus of breathing orgs=arpon
and get into the organism. oxide 230-350| 42-100| 90-200 | 230

In a content of motor fuel ecologically pure fug Hydrocarbons 60-115 | 7-30 30-50 | 50-100
takes minor part: compressed natural gas and Nlt.r(‘jogen
propane-butane. Specific emissions of pollutirn gﬁllp?lireous 18-40 | 30-40 | 20-25 | 17,5740
substanges into. atmospheric air from cars _intern anhydride — |38-15| — S
combustion engines which use petroleum, diesel ¢ Soot 0,6 5-20 S —
compressed gas and propane-butane gas per 1 tq Benzapyrene| 0,23x10° | 0,3x10° | —— —

used fuel are given in tab.1 [8].
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There are quit difference
highways and arterial roads in our city. That isywhproblem that concerns everyone. Air is vital for us
the distributions of polluting substances from motdWVe breathe the air and its quality doesn’t depemd o
transport also show great variety. This can beur financial status. It is our common problem.
illustrated in tab. 2.

in displacement o€ontamination of the atmospheric air is the

Because we live in polluted environment and we

Table 2 have to do all our best to leave for our childreag
Emissions of har mful substances from city healthy surro_und|ng._ i i
motor transport in districtsin 2004 year Nowadays air in Kyiv is polluted in two ways: by
— _ : , motor transport and by industrial enterprises. This
Districts of the city - Amount of emitted | Density | o4 tion is connected with exhaust gases from
of Kyiv polluting substances of L .

Total Including __|Emissions, motor transport, emissions from power mqlustry, 'and
from T fom |  kn? chemical, petrochemical and building industries.
enter- |private And every year atmosp_herlc air becomes more and
prise | cars more polluted, especially because of constant
cars increasing of amount of motor transport.

City of Kyiv 1651 | 552 |109.8 | 197.4 The problem de_scrlbed in thls_artlcle needs furth(_er

Golosiivskyi 146 | 58 8.7 93,6 and more detailed consideration. Another ta_sk is

Darnitskyi 143 | 2.2 12,1 | 107,5 search of new ways to reduce atmospheric air

Desnyanskyi 153 | 1,2 | 14,1 | 103,7 pollution and its implementation in life.

Dniprovskyi 17,1 3,4 13,8 255,8 Refer ences

Obolonskyi 16,9 4,2 12,7 154,3

Pecherskyi 135 | 81 | 54,2 | 6781 1. TIycesa H. Ctan armocdepHoro mositps m. Kuesa y

Podilskyi 155 | 7.9 7,5 456,2 2004 poui / H. T'ycesa /| Cronuunmii Bicauk. — 2005, —

Svyatoshinskyi | 18,8 5,6 13,2 | 186,7 Ne 4. —C. 8-9.

Solom'yanskyi | 18,5 | 6,1 | 125 | 463,6 2. Melnichenko M.GTo a question on character of the

Shevchenkivskyi| 20,1 | 10,5 | 9,7 748,1 Kiev central part close Earth layer atmosphere
contamination / M.G. Melnichenko // Environment and

During the last 10 years pollution of atmosphere ipealth. —2003. e 3. — P. 33-35.

Kyiv has decreased in some way. Mainly it is 8- Kucenes B.A. PocT 5KOHOMHUKH B OTPAciu MPOAAKU
ShorteninggBTOMoﬁzmeﬁ / B.A. Kucenes // JlenoBas cronmma. —

result of

is a tendency

Conclusion

industrial
Concentrations of benzapilene have decreased due99°:
the better gasoline quality. Also it is connectdthw

building of new road junctions. At the same time th
content of carbon monoxide
reducing of separate substances concentrations, the
the quality o

to

emissions

improving
atmospheric air in Kyiv.

increased. Except

—No 7. -C. 12-13.

Muuxosckas H. Kuzub B Kuee onacua Juist 310poBbst /
H. Muuxosckas // Ceitgac. — 2008. Ne 51. —C. 4-6.
Cyxooonvcoka H. Exonoriuni mpoGieMu po3B’s3y-
atn komiutekcHo / H. Cyxomonscbka // Crommunmii
icauk. — 2005. N\e 4. —C. 16-17.
6. [Ilponina M.C. BIMB aBTOTPAHCIIOPTY HA HABKOJIMIITHE
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Exomnoriunuii Bicauk. — 2005. Ne 2. —C. 28-29.
7. Heanos M.K. VImxeHepHast SKOJIOTUS U SKOJIOTHUECKUN

Kyiv is a capital of Ukraine. It is economical,yenemxmenr / M.K. Msanos, A.C. ®amun. — M.: Joroc,
political, business, cultural center of our country2002. - 356.

And as a result of such position Kyiv is obvioush\8. Kapaynos A.K. Asromo6uibHbie TomBa. beHsuHs! 1
one of the largest transport nodal points in OuiisenbHble. ACCOPTUMEHT W TpHMeHeHHWE. crpaB. [
country. Kyiv has trend toward becoming the read K. Kapaynos, H.H. Xynomuit. — K.:Paxyra, 1999. — 214.
European city. But the proper economical ané Nabivach V.M.Motor gasoline quality and ecological
political development is not enough for this pugos safety / V.M. Nabivach, V.A. Gerasimenko // Envinaent
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