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OCHOBHI 3a6bpynHioBayi

aTMocdepHOro NoBiTpPA — XTO
\-/./ BOHM?

The main air pollutants -

who are they?




CitiObs
BiTalo Tebe, Mit ponuUTAnBU gpyxe!
Lle 3HOBY 9, Mauki! Po3noBim To6i
CbOrogHi Npo 3abpyaHioBadi NoBITPSA.
CborogHi Ay)<e BaXXJIMBO BNpPoOBaa)XyBaTH
eKOoJoriyHo 6e3neyHi TexHonorii, Lwo6
3MEHLUMUTU BUHUKHEHHS 3abpyaAHeHb
oapas3y B mKepeni. ApKe 3N10BUTU iX B
noBiTPi He MOXXNnBO!

Hello, my inquisitive friend!
It's me Mikey again! Today | will tell you
about air pollutants.
It is very important to implement
environmentally safe technologies in an
order to reduce the occurrence of
pollution at the source. After all, it is ("_")
impossible to catch them in the air! &{/)

Ot 6u npngymatu
€KOJ10rNYHO YNCTUN OBUTYH
Ta BpATYBaTM Hally
nnaHety!
| would come up with an
environmentally friendly
engine and save our planet!



3BiAKM Ua npo6nema? CitiObs
Where does this problem come from?

3abpyaHeHHa aTMOChepHOro MoBITPA oAHa 3 HambonuillMx npobnem
Cy4YaCHOCTI.

Cknag aTtMochepn dakTUUYHO, BYB He 3MIHHKMM Ha MPOTa3i ocTaHHIX 300—
400 pokiB..

OpHak OYypXNMBUIM PICT MPOMUCIOBOCTI, 30iNblUeHHA aBTOMOOINbHOIO
TPaHCMNOpPTY, eHepreTmKa, aBialii, PO3BUTOK TBAapPUHHMLTBA Ta CilIbCbKOIo
rocnogapcTBa, npvBenn Oo HenepenbadyBaHOro  36iMblUeHHSA
3abpyagHeHHa aTMochepHOro NoBiTPS.

Air pollution is one of the most common problems of our time.

The composition of the atmosphere has in fact not changed over the past
300-400 years.

However, the rapid growth of industry, the increase of road transport,
energy industry, aviation, the development of animal husbandry and
agriculture have led to an unpredictable increase in atmospheric air
pollution.




MicTa YKpaiHu 3 Han6inblu 3a6pyaHEHUM CitiObs
noBiTpaM. Cities in Ukraine with the most polluted
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OcHOBHiI 3a6bpyaHioBadi atMmochepm - CitiObs
e NPOAYKTU 3ropsiHHS

The main atmospheric pollutants are combustion
products

TOM-5 3a6pyAaHIoBaviB

e TBepai YacTnkm (PM)

e OKwuMc Ta piokcup Byrneuto (CO, CO2)
e [iokcupa cipkm (SO2)

e Okcuam asoty (NOXx)

e JleTKi opraHiyHi cnonykwu (J10C)

TOP 5 POLLUTANTS

Particulate Matter (PM)

Carbon Monoxide (CO), Carbon dioxide (CO-)
Sulfur Dioxide (SO2)

Nitrogen Oxides (NOX)

Volatile Organic Compounds (VOC) (

W),




TBepai YactuHku (PM). Particulare Matter CitiObs

OPi6HUN NUN, KU CKNaaaceTbCca 3 HAUAPIOHILLIMX * Fine dust, which consists of the smallest solid
TBep,D,l/lXi piJ:I,KMX YaCTUHOK, aKi po3ﬂ'iﬂe|_|i Ha rpynu B and ||C]U|d partiC|eS, which are divided into
3aNeXHOCTI Bif bpaKLii groups depending on the fractions.

. . « Particles with a diameter of up to 10 microns
HacTuHKm AiamMeTpoM 1o 10 MkM (PMI0) ocinaioTs B (PM10) settle in the nose and larynx. Particles

HOCI i FopTaHi. HYacTkm po3MipomM 6M3bKO 2,5 MKM with a size of about 2.5 microns (PM2.5) enter
(PM2.5) noTpannatoTb B lereHi npu BaAnxy. Yactkm the lungs when inhaled. Particles smaller than 1
pO3MipOM MeHLue 1 MKM (PM'I) NoTPanNatoTb Ha micron (PM]) enter the alveoli and then into the

circulatory system.

anbBeONM i Aani B KPOBOHOCHY CUCTEMY. .
K PM . . + The components of PM are sulfate, nitrate,
OMPIOHEHTaMM € cynbdar, HITpar, amiak, ammonia, sodium chloride, soot, mineral

XJi0pMpA HaTpilo, caxka, MiHepanbHUM Nun, Boaa. dust, water.

PMI10

[Mpo HMX geTanbHO S
po3nosigato B nonepeaHin
neku,r!
| talk about them in detall
in the previous lecture!




Oiokcup asoty (NO2) i okeup, CitiObs
a3oty (NO) O

Nitrogen dioxide (NO2) and

O
nitric oxide (NO) N ZO

LJoKcna a30Ty BBaYXAETbCH TOKCUYHUM ra3sowm, Lo O
BMKITMKAE 3HaYHe 3ananeHHa gmxalbHMX LWAFXIB. o

* Nitrogen dioxide is considered as a toxic gas that
causes significant inflammation of the respiratory
tract.

OcHoBHUM mykepernom Bukmaie NO2 € npouec
3ropgHHSa (onaneHHs, BUpOOHULTBO
eneKTpoeHeprii, TpaHCMOPTHI 3acobu, cyaHa TOLLO).

* The main source of NO2 emissions is the combustion
Mpu B3aemopii NO2 3 mapaMu BoOM B MOBITP process (heating, electricity production, vehicles,
YTBOPOKOTbCA KMUCTOTHI OO0LLI, 9KI HEFATUBHO sTpE BHE ),

BMIMBAIOTL Ha Giopy i payHy. O « When NO2 interacts with water vapor in the air, acid

rain is formed, which negatively affects flora and
fauna.
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Aiokcup cipkun (SO2)
Sulfur dioxide (SO2)

Oiokcup cipkn — Lie 6e36apBHUM ras 3 Pi3KMM 3aMaxom.

YTBOPIOETLCA MPU CrantoBaHHI NanmBa (0cobamMBo
BYriNAa Ta Ma3syTy). A TaKOXX MPW BUBEPYXKEHHI BY/TKaHIB

SO2 MOXKe BMAMBaATM Ha POOOTY OpraHiB AMxXaHHA Ta
NereHiB Ta CNPUYNHATY MOAPAHEHHSA O4Yel. 3amaneHHs
AVXaNbHUX LUAAXIB, AKE BUKIMKAE Kalleb, BUAINMEHHS
CNN3Y, aCTMY, XPOHIYHUI BPOHXIT | pObUTb Ntoaen BinbLu
CAPUMNHATAMBUMU OO0 pecnipaToOpHUX iIHDEKLIN.

CitiObs
Stratosphere
Photochemistry glv'l
Injection Di'spersi";fg
i R
VMO 4"‘8‘?::%? l
7 ion Condensation,
\ Nucleation :;Sn%:_?n Sedimentiation,

Circulation

S, Cirrus Cloud
Acid rain Nucleation

A

« Sulfur dioxide is a colorless gas with a pungent
odor. It is formed when burning fuel (especially
coal and fuel oil) and during volcanoes eruption.

SOz2 can affect the respiratory system and lungs
and cause eye irritation. Inflammation of the
airways that causes coughing, mucus
production, asthma, chronic bronchitis and
makes people more susceptible to respiratory
infections.
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Okcup Byrneuto (HagHum ras) (CO) f-CitiObS
Carbon monoxide (CO) C

OKcua, ByrneLto NpucyTHIM yciogm npuv cnantoBaHHI 6yab Carbon monoxide is present everywhere
aKoro Bumay nanuea. KotenbHi, HapTonepepobka, goMallHi when burning any type of fuel. Boiler rooms,

nedi, AyXOBKM, KaMiHW, TPAHCMOPTHI 3acobu € aykepenamm oil reflnlr)g, home stoves, ovens, flrgplgces,
BUKMOiB CO and vehicles are sources of CO emissions.

Ue) (8 & TREE LG This gas seems to eat oxygen.
In the body, it prevents the blood from absorbing

B OpraHI3MI 3aBaXa€ KPOBI MOIrM1MHaT KMCEHb | MPUN3BOONTb oxygen and leads to hypoxia. Prolonged hypoxia leads

00 rinokcii. TpyBana rinokcia npu3BoaMTb O CMepPTI. to death.
Mpw HecnpaBHIM BEHTUAALLIT YaAHWUM ra3 MOXKe 3a ToAMHU With faulty ventilation, carbon monoxide can poison
OTPYITU Ntogem B BNacHOMY ByaUHKY. people in their own home within hours.

Ay Bac Bgoma nobpa
BeHTUNAUIA? Hymo
nepesipaTn!

Do you have good
ventilation at home?
Let's check!



Adiokcupa Byrneuto (CO.)
Carbon dioxide

Byrnekucnum ras, abo giokcmg Byrneuto (CO2), — ue
HEBUOUMUIM ra3, AKMIM HE MaE 3araxy.

BiH yTBOPIOETLCA, KON MU OMXAEMO, MOro BUAOINAOTb
TBAPWHWK Ta HABiTb POCAMHM (BHOMI). Hampukiag, KoXxXHa
NtoauHa 3a 0aMH OeHb BUamnxae npmbnmsHo 1 kinorpam CO2.

BiH TaKoXX BaXKNMBUM ONF NPUPOLMU, afyKe POCINHMN
BMKOPUCTOBYIOTb MOTO, LLOO BUPOBNATU KUCEHb, AKUM MU
OMNXaEMO.

Ane oCTaHHI OecAaTMpidysa Lboro rasy BUOINAETbCS HACTINTbKM
6araTo, Wo e NPU3BOAUTb 00 eDeKTY «TenInLL» --
MapHMKOBMI edeKT | TeMnepaTypa NOBITPA Ha 3eM/i LWBUAOKO
36inblUYETbCA.

Tak Ha 3eMni BiabyBatoTbCa KNiMaTUYHI 3MiHK

MiABULLMTM cepenHto TeMmepaTtypy
3emni Ha 7-14 rpaaycis! Imagine, a

CitiObs

Carbon dioxide (CO2),

Is an invisible, odorless gas.

It is formed when we breathe, it is released by animals
and even plants (at night). For example, each person
exhales approximately 1 kilogram of CO2 in one day.

It is also important to nature, because plants use it to
produce the oxygen we breathe.

But in recent decades, this gas has been released so
much that it leads to the "greenhouse" effect -- the
greenhouse effect and the air temperature on Earth is
rapidly increasing.

This is how climatic changes occur the Earth

YaBiTb, noaBoeHHA CO2 MoyKe

CO2 doubling could increase the
average temperature of the Earth
by 7-14 degrees!




JleTKi opraHiuHi cnonyku (J1OC)

Volatile organic compounds (VOC)

BaraTto neTkMx pe4yoBMH € WKIAJIMUBUMMU ONs
340poB'd, 0CO6/IMBO 3a TPMBANOro Br/AMBY Ha
NOOMHY | TBAPUH.

Cepep, HUXx popmanbpgeria i 6eH3on. BoHu
MiCcTATbCA B KNeax i papbax, y CUrapeTHoMy OAnMi,
BMXJIOMax aBTOMOBINIB, MUMHUX 3acobax.

Benuki koHueHTpauii JTOC y noBiTRI MOXYTb
CNPUYUNHUTK MOOPA3HEHHS OYEN, HOCA | ropna,

rofloBHWM 6inb abo HyOoTy, 3aMaMOpPOYeHHs | BTpaTy

KoopAauHaLl.

[esKi 3 HUX € Hebe3meuYHi KaHLeporeHu, TO6To
BUK/IMKATU OHKOJOrIYHI 3aXBOPIOBaHHA.

CitiObs

* Many volatile substances are harmful to health,
especially with long-term exposure to humans and

animals.

* Among them are formaldehyde and benzene. They
are contained in glues and paints, in cigarette
smoke, car exhaust, and detergents.

* High concentrations of VOCs in the air can cause
eye, nose and throat irritation, headache or nausea,
dizziness and loss of coordination.

cause cancer.
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Some of them are dangerous carcinogens, which
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3 HavKpawumu nodaxaHHAMU, PO3POOHUKU
nekuin lIHHa TumyeHko ta AiaHa KpuciHcbka!
Best regards, lecture developers

Inna Timchenko and Diana Krysinskal ("))
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