norganické polutanty

v pevnych casticich

HyS+ HO® - HS™ —H,0

HS+0; - HO® + S0
SO0+ -S5O, +0

SO +H)O - HH SOy

Reakce S

S 250, s HS0,
Bases

NH,

x50,

Raintall, dry 3,
mm n'\::' Rainfall and Eﬁlmﬂ:
s o

50, and sulfates

Volcanoes




0y + hv—20°
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Organické polutanty

Polyaromatic Hydrocarbon (PAH)

Hezachlorobenzene

QL0

Ochuzeni stratosférické ozonové vrstvy

Prirozené reakce — stacionarni koncentrace kolem 6 ppm
Ochuzeni interakci s chlorofluorovanymi uhlovodiky

vznik
O, +hv — 20
O+0,+M —>0O;+ M
O;+hv —— 0, +0
0O; + NO ——= NO, + 0,
NO, + O — NO + 0O,
Net Reaction: O3 + O —=2 O,
0O; + NO —— NO, + O,
NO, + O3 —> NO + 20,

Net Reaction: 203 — 3 0,

Josef Zeman 3




Ochuzeni stratosférické ozonové vrstvy

Urychleny rozklad
OH + O; — HO, + O,

Cl+ 03 — ClO + O,

HO, + ClIO —=HOCI + O,
HOCl + hv —— OH + (I

Net Reaction: 203 — 30,
Cl + 03 — ClO + O,

Cl + O3 —>CIO + O,
co+clo+M — (ClO), + M
(ClO), + hv — (1 + 100
ClooO+M —>Cl+ 0, + M
Net Reaction: 203 — 30,
Cl + O3 —CIO + 0O,

Br + O, —=BrO + O,

BrO + C1l0 —Br + Cl + O,

Net Reaction: 203 — 30,

CIO" + NO, — CIO NO,
CIO NO, + H20 — HOCI + HNO,

CIONO, + HCI —Cl, + HNO,

HOCI + hy — HO" + CI
Cl, + hv—"CI'+ CI’

Cl"+ H,O —HCI + HO'

CF.Cl, + hy — CI'+ CCLF’

Cl'+ 0, —=CIO" + O,

CIO + O—CI' + 0O,

Josef Zeman




Fotochemicky smog
Dulezité ingredience: Vyrazné drazdivé ucinky

i svétlo
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Fotochemicky
smog

iry

03
NO; Absorption of solar energy
by NO, produces NO and - 0
’ atomic oxygen, 0.

NO reacls
with ﬂd-; or RO," < li_ﬂj Atamic oxygen, HO' and 0y react
to produce H“z* with hydrocarbons to pr-ndunu highly

1 reactive hydrocarhon free radicals. +

E}.. 0 reacts
with IJ
ieldin nznna 0
¥ g 3 Hydrocarbon free radicals )

Hydrocarbon free radicals _)l

ND,
‘J\_» Hydrocarbon free radicals react further

with species such as HDE to produce PAN,
aldehydes, and other smog components

Reaclive hydruuamms)




Fotochemicky
smog
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Fotochemicky cq 5 | LT OO TR

smog |R®+ O, — RO, very fast

reakce

RO® + NO —NO., + RO®
NO, + hv—=NO + O eq. 6 2 2

_ _ RO®+ O, — R'CHO + HO® very fast
eq. 2 O+ O, + M —0, + M Make O, and O —~ = 2 y

NO + O — NO, + O, . 'R'CHO + OH*—R'CO"+ H,0
edq. B

0"+ H,0—+2 OH R'CO®+ O, — R'C(0) 05 very fast

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

-
- 2

aty hydrocarbon (Le, CHyCH2 O Hs or CHsCHs)
pe.

'"HO = an aldehyde R'—C: )

H

.
E'CO = an acyl radical (R'—Cf? )

¥
R'C{C':I':jg = an acylperoxy radical m'—CiD o )
e
E'CUONO-IO, = an acylperomxy mitrate {R'—C: HCs )
0—0"

en B 15 a methyl group (CHz—) this substance 15 called Peroxyacyl mtrate, or PAT




