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Technostéra — Difuzni zdroje zneclisténi prostfedi
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Exhalace z dopravy
Oteviené spalovani




Zachyt tuhych pfimési

Technicky vétsinou dobfe fesitelné
Emise tuhych castic:
opracovani kamene

Zpracovani zeminy
metalurgie

& & & &

energetika
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Zachyt tuhych pfimési

Nezadouci:

%  Spalovny — ekologicky
%, Chemicky primysl - technologicky

Dulezité vlastnosti:

% velikost — 0,01 — 1000 pm
L, Castice jedné velikosti — mono-disperzni systém — vyjimecné
L, Castice — rizné — polydisperzni systém

Research Centre for Toxic Compounds in the Environment
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Zachyt tuhych pfimési

Princip tfidéni

Postupné vynaseni Castic ze zakladniho souboru plynem nebo
kapalinou o postupné zvysované rychlosti

Prach
Koncentrace, mérna hmotnost, lepivost, abrasivost
Odlucovace

Tvar Castic, mérny povrch, permitivita, elektricky naboj a odpot,
smacivost, explozivnost...

Research Centre for Toxic Compounds in the Environment
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Zachyt tuhych pfimési

Z.afizeni:
%  Odlucovace mechanické —
suché, mokré

% Odlucovace elektrické — suché,

mokré
% Filtry

Ucinnost odlucovacu:
Celkova odlucivost — vahova %

odlouc¢eného prachu + celkové

mnozstvi prachu
Frakc¢ni odlucivost — odloucdeni
urcité frakce o urcité velikosti

Mez odlucivosti — rozmér Castice, P

50, kdy je frakéni odlucivost
rovna 50%

99.99,

%
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Figure 2.5.2 Comparison of different dust

particle separation systems
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Ostatni exhalace

Domaci topenisté — nahrada tuhych paliv plynnymi, elektrickymi a
centralnim zasobovanim

Research Centre for Toxic Compounds in the Environment
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Exhalace z prumyslovych podnikt

Velka variabilita zdrojt
%  Typ a koncentrace produkované skodliviny
% Emisni podminky

- mnozZzstvi odplyni

- jejich teplota, tlak, sloZeni

- obsah tuhych pfimési
- obsah agresivnich latek

Research Centre for Toxic Compounds in the Environment
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Metody likvidace Skodlivin v odpadnich plynech

Y% mokré — absorpce
% suché — adsorpce
- termicka likvidace

- katalyticka likvidace

% biologické

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz



Exhalace v dopravé

Energy
Energy
Production of
Energy Ziggfcleg% maintenance
Crude oil \l{ " ) products
—> :
production 5
Fuel
production
= AddlllV?S
production
) Steel _ -
production
Natural L_ —
resources Energy Energy
L L Alumlnpm -
production : - )
s} Vehidle Use of vehicle | Endol |
manufacturing 3 vehicle life |
Plastics ; . : ——
production | l/ \L J/
= Recycled Waste Reused parts,
materials recycled
Other' | - and waste materials,
—>  materials i aadiwaste
production® t
*For example: rubber, lead, glass, paints, and coolants.
Figure 10-12
Important input and output components in life cycle assessments of motor vehicles. (Source:
M. Freemantle. Total life-cycle analysis harnessed to generate “greener” automobiles.
Chemical & Engineering News November 27, 1995: 25.)
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Exhalace v dopravé

Automobilova doprava — dominantni 70 %
Nejvétsi znecist’ovatel ~ 3 mld automobila

1 vozidlo ~ 12 t Skodlivin ro¢né
~ 700 kg CO
100 kg HCs
35 kg NOx
PAHs, Pb, RCHO

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz

11



Exhalace v dopravé

Zazehové motory — smeés paliva a vzduchu je nejprve ve valci
stlacena a pak zapalena elektrickou jiskrou:

% karburacni — smés se pfipravuje pfi plnéni valce
% vstfikovaci — palivo se vstfikuje do komprimovaného
vzduchu ve valci na zacatku komprese

14,5 — 15 kg na 1 kg paliva
Nedokonalé spalovani ®RH, CO
Oxidace » RCHO, NOx

Vysoka T, p = PAHs

Research Centre for Toxic Compounds in the Environment
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Exhalace v dopravé

Vznétové motory - nemaji karburator ani elektrickou iniciaci —
zapaleni paliva — vstfikovani do stlaceného vzduchu, jehoZz
teplota kompresi dosahla meze zapalnosti.

Nutny vysoky pfebytek vzduchu:

~ 20% - tvorba sazi
~ 60% - dokonalejsi spalovani — vice NO_

Research Centre for Toxic Compounds in the Environment
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Exhalace v dopravé

Vliv konstrukce motoru na obsah skodlivin ve vyfukovych plynech

Zazehové motory:

% uprava motoru

% sniZeni obsahu skodlivin ve vyfukovych plynech - 1ze
kombinovat

% opatfeni tykajici se zmén ve sloZeni paliva

Uprava motoru:

upravy vedouci ke zlepSeni pfipravy palivové smési
zdokonaleni zapalovani
recirkulace vyfukovych plyni

& » b

sniZeni toleranci ve spalovaci €asti motoru

5. pfechod na chudé smési

Research Centre for Toxic Compounds in the Environment 14
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Exhalace v dopravé

Vznétové motory

Emise Skodlivin = funkce (konstrukce spalovaci komory)

&(

osobni - motory s tlakovou pfedkomiirkou
nakladni — pfimy vstfik paliva do valce = niZsi spotieba,
vyssi emise, hlu¢nost

&(

Turbomotory — pfepliiovany vznétovy motor

Spalovaci vzduch je vhanén pod tlakem pomoci turbodmychadla
hnaného energii vyfukovych plyni

Pfiznivéjsi spotfeba sniZeni emisi

Research Centre for Toxic Compounds in the Environment
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Ptirodni zdroje znecisténi ovzdusi

Figure 3.10. Natural forest fire in Yellowstone National Park on August 1, 1988. Emissions
from the fire include gases (e.g., carbon dioxide, carbon monoxide, nitric oxide, organics) and
aerosol particles (e.g., soot, organic matter). Photo by U.S. Forest Service, available from
National Renewable Energy Laboratory.
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Ptirodni zdroje znecisténi ovzdusi

Figure 5.7. Soot emissions from a prescribed burn at Horse Creek Mesa, Big Horn National

Forest, Wyoming, October 9, 1981. Photo by U.S. Forest Service staff, available from the
National Renewable Energy Laboratory.
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Ptirodni zdroje znecisténi ovzdusi

Figure 5.4. Dome-shattering eruption from
Mount St. Helens in the fall of 1982. Photo by
Peter Frenzen, available from Mount St. Helens
National Monument photo gallery.
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Atmosféra — zneciSténi ze spalovani odpadu

1

combustion chambcrgsteam boiler H electrofilter H flue gas scrubber

haust gases (SO2, NO, HC, HE, CO), Cnbim,

PCBs, PAHs, dioxins, furans, dust, heavy metals
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Figure 2.4.3 Pollutant flows during waste incineration
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Controlled Experiment

Prange et al. EST 2003

Filter |

XAD2/PUF
Trap
Online gas
monitor

Litter
Litter Ash
Soil Gas Meter Vaccum pump
— 90 -
‘g .S 80 - O open chamber experiment
« ®© 70 A
[o— . . °
558" B real forest fir Field and Open chamber Expt —
5 ¢
o 9 40 + e o
2830 Very similar profiles
Q X 20
© 9
X © 10 A
0 - ' ' ' ' ' 35 B Forest litter B Forest litter + soil 102
(a) [a) @] (@) ()] LL LL LL LL LL
A o O a a o o o a o l -
O @ 9 Q o 0 9 9 Q 9 30 E
F £ £ 2 0 § £ 2 © S35 10155 2
£ f20 L ED
° ° ° O« ] X
If soil included much higher <& £o
o
. . el D 810" 10058 g
emission (re-emission?) -] 5% g
0 - 0

EF < 0.1 ng I E',QlkgdL

Research Centre for Toxi

Dioxin emission Dioxin emission
(ng kg*) (ng TEQ kg?)

http:/ /recetox.muni.cz



US-EPA studies — with different results

%  Much higher emission than Joelle’s study

&  Furans dominate...

Clearly suggested formation happens & key source
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The 2006 sampler (next genér!zlltlon)

. r s “’s’ ﬁ".

Fresh air inlet

Crane truck mounted

Thermocouples in hood
and plenum before
quartz filter



Laboratory sampling
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Additional work to clarify (from 05)

15 more fires from 8 Sites
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