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Figure 2.2.2 Emission and deposition under different weather conditions
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Smogy — meteorologické podminky vzniku
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Figure 2.2 Meteorology-pollution relationships during a smog in a valley location
Source: Modif ed from Elsom, 1978b
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Smogy

CHARAKTERISTIKY

KILLASICKY

FOTOCHEMICKY

Misto prvniho vyskytu
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Fotochemicky smog — Los Angeles
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Fotochemicky smog —

Los Angeles

ic Compounds in the Environment 7

Figure 4.8. Photochemical smog in Los Angeles, California, on July 23, 2000. The smog hides .
the high-rise buildings in downtown Los Angeles and the mountains in the background. /tecetox.muni.cz




Views of: a) intrusion of Los Angeles smog at the inversion layer into the Orange County air space neat
El Toro airport and Santiago Peak; b) Ocean fog entering the Aliso/Wood Canyons near El Toro air
pace; c) Representative volume of air space affected by fuel combustion of aircraft in landing and take
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Vznik pfizemniho ozonu

Ground-Level Ozone Formation

O3 03 03 03

Uv + VOC+NOx = Qzone 03
O3 O3 O3 |
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Vznik pfizemniho ozonu

Table 2.7 Highest hourly concentration of ozone observed at selected city sites in 1974°

1-h !

concentration® ]
City wg/m’ ppm l
Riverside, USA 744 0.37 |
Los Angeles, USA 548 0.27 ;
Eindhoven, The Netherlands 420 0.21 \
Tokyo. Japan 380 0.19 ~
Osaka, Japan 320 0.16 S \s
Washington, D.C., USA 312 0.16 i N
London, UK 294 0.15 Francisco
Bonn, FRG 290 0.15

30 1 ppm =200 ug/m>.

"In Europe, PAN concentrations during summer months are typically 1-2 ppb or less. with isolated peaks
during episodes of 16-20 ppb. while in Japan they may reach 30 ppb. In contrast, the Los Angeles
basin expernences peaks of 40-210 ppb and monthly means of 4-9 ppb (Temple and Taylor, 1983)

Source: World Health Organization. 1979b

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz



NO;

Y

Aldehydes

Eye irritation

Complex
organics

very small
amount
}
NO, + u.v—eNO, 03 + HC —»
NO,—NO+0 | [, | Ozone-HC complex
0+ Ob 03 e 5= N
O3 + NO=NO. + 0, Aldehydes and other
| oxidation products
NO
{
Auto
exhauts
Aerosol
H‘C NOe o nuclei
5|2
r | !
HC + 02 +‘N02 + u.v. R O)(i%ation Po|yrnaenndzat|on
products .
Ozone + aldehydes + nuclei growth
peroxacyl nitrates (PAN)
+ oxidation products
| y 1
03 PAN Formaldehyde,
acrolein, etc.
Plant Plant damage
damage and

Eye irritation
eye irritation

Figure 2.7 Photochemical smog formation
Source: modified from Faith and Atkisson, 1972
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Fotochemicky smog — denni variace
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Fotochemicky smog
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Fotochemicky smog — reakce

eq. 1 NO, + hv—=NO + O
eq.
eq. 2 0 +0, +M—0; + M Make O and O
eq. 3 NO + O, — NO, + O,
] eq.
eq. 4 O + H,0—2OH q
eq.

®
R'CHO = analdehyde ( R—C. )
2}

0
R'CG = an acylradical (R'—C% )

Q0
R'C(Djﬂjg = an acylperoxy radical (RI_CE“O

R'C(0)0;NO; = an acylperoxy nitrate (R'—C/

FH = anyhydrocarben (Le., CH3CH2CHs or CH3CHz)

O—0

5

eq. 8 R'C(0)O; + NO,

RH + OH*—H,0 + R®

R®+ O, — RO very fast

[ROS + NO—NO, + RQ®
RO®+ O, — R'CHO + HO", very fast

[RCHO + OH*—R'CC"+ H,0

[R'CO®+ O, — R'C(0)OF very fast

R'C(0),NO,

NO,

"When E' 1z a tnethyl group (CHz—) this substance 15 called Peroxyacyl nitrate, or PAT)
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Peroxyacylnitraty (PANs)

R-C(=0)- 0 -0 - NO,
R = CH,-, CH,CH,-,
CH,CH,CH,-, Ph-

Vyskyt PAN v atmosféfe:

Fytotoxicita = 10 ppb / 5 hod.

Misto vyskytu Doba sledovani Maximalni koncentrace Drazdi sliznice,
PAN [ppb] fytotoxicita,

Los Angeles, CA 1965 210 inaktivace enzym?
Riverside, CA 1968 58 oxidaci SH- Skupin,
Padasena, CA 1972 53 negativni ovlivnéni

Salt Lake City, UT 1966 57 syntézy mastnych
Calgery, CAN 1982 7 kyselln, inhibice
Essen, FRG 1973 20 fixace COz., redukce
) N nukleotidt a
Londyn, UK 1974-5 16 .o,
fotosyntetické
Tokyo, JPN 1973 32
h fosforylace
Litvinov, CSSR 1979 40
;@\IERS%’% Research Centre for Toxic Compounds in the Environment 16
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Fotochemické oxidacni reakce organickych latek

RO,NO,

Peroxynitrates

R'O,*

2> ROH + RR'CO
Alcohols
Aldehydes

ROOH Ketones
Hydroperoxides

HO2°
OHe, hv

OH: ) .
VOC o3,No3’1? ~(RO;

NO

RONO,

Dissociation Organic nitrates

Isomerization KRO :
0,

\

HO, + RCHO, RE(O)R.  £ehyses
Ketones
OH: |hv

A
R- + CO,<N2(RC(0)00)——2> RC(O)OOH  Peroxyacids
Peroxyacyl RC(O)OH Carboxylic acids

I lNoz

RC(0)OONO,

Peroxyacyl nitrates

FIGURE 5.13 Organic radicals and products in the photooxidation of an organic molecule.
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Redukc¢ni smog

Vhodna atmosféricka situace - dlouhodoba teplotni inverze

Emise: SO,, popilek, saze

Stabilni atmosféra - nedochazi k pohybu vzdusnych mas =
prudky narust koncentrace SO, a tuhych Castic a pokles
koncentrace kysliku

SO, je oxidovan na H,SO, - mechanismy viz SO,

Milha je nezbytnou podminkou vzniku - dominantni typ
v no¢nich hodinach
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Londynsky smog
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FIGURE 3-1 Sulfur dioxide and smoke concentrations and daily deaths in London
Administrative County before, during, and after the great smog of December 5 to 9,
1952. [5, 6]
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Londynsky smog

THE IMPORTANCE OF THE
LONDON SMOG OF 1952
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Londynsky smog

WEEKLY DEATH RATE IN
LONDON ADMINISTRATIVE COUNTY 1952
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Londynsky smog a problémy obyvatel

%,  Zastaven provoz autobust, zruseny fotbalové zapasy
Y% Problémy hospodaiskych zvifat
% NemozZnost najit cestu domui

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz



Struktura pfijatého zakona

Many clauses

. PHA (1936) 6
. CAA (1956) > 40

Detail in memoranda

* chimney heights
* smoke control areas
* industrial premises

Compare with EC/96/62
Air Quality Monitoring and Management Directive

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz

23



Problémy

Nedostatek vhodného paliva

I
L
|
|

Smokeless fuel grates were being installed in

the Corporation's houses. Unfortunately, however,

there was notenough smokeless fuel so that the

house-holders were having to burn smoky fuel on these

new grates and the Corporation was having to incar

a good deal of expendlture on cleaning and altering

flues.

R.W.B. CLARKE
OL_E_AI! ATR 30th June, 1955
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Dnes

CAA(1956) affects our concept of environment

Personal freedom and the automobile

Doubts - public transport will never cope
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Smogy — Ostravsko, unor, 2011
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Smogy - Ceska kotlina
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