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Problémy Zivotniho prostiedi
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Problémy planety a jejich dopady
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Problémy planety a jejich dopady

Lokalni

Globalni

Regionélni
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Problémy Zivotniho prostiedi
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Chemicals in the environment: nothing new....

Hippocrates (460-377 BC)

“Whoever wishes to investigate medicine propetly
should proceed thus...We must also consider the
qualities of the waters, for they differ from one another

in taste and weight, so also do they differ much in their
quality”

So... Hippocrates appreciated the significance
of human health in context of the

characteristics of the natural environment

C. Janssen
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Cause - effect paradigm: nothing new....
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Paracelsus (1493 - 1541)

What is there which is not a poison?

S

All things are poison and nothing
without poison.

Solely the dose determines that a
thing is not a poison.’
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Zivotni prostredi

Biosféra _

Ekosystém

Nezivé slozky + Zivé organismy
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Problémy s chemickymi latkami v Zivotnim

prostiedi

Do 19. stoleti témé&f Zadné “problémy” v ZP neexistovaly

(vyjimky - napft. lesy v Britanii)

Konec 19. a celé 20. stoleti
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- velky rozvoj lidského poznani a aktivit
“veédecko-technicka revoluce”
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Jaké PROBLEMY v ZP puisobi &lovék svoji &innosti ?

1) Katastrofy

dilni zn
e = 5
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Jaké PROBLEMY v ZP ptisobi &ovék svoji

i Cinnosti ?

1) Katastrofy - poZary
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Jaké PROBLEMY v ZP pisobi &ovék svoji &i

innosti ?

1) Katastrofy

2) »,Rychlé* zmény krajiny s mistnim dopadem
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Zdroje

Jsme kriticky zavisli na zemskych zdrojich,
abychom mohli udrZet ,,moderni Zivot*
(mineraly, horniny, kovy, energie, puda,
voda).

Zemské zdroje jsou omezené. Jeden

z dasledkii Zemé jako uzavieného systému.
Neékteré z nich jsou obnovitelné (voda), jiné
neobnovitelné (rudy, ropa).

Se zdroji je mozZné nakladat Setrné.

V dohledné budoucnosti pravdépodobné
nevyCerpame zdroje. ,,Neplatime* plnou
cenu — dopady do Zivotniho prostfedi,
omezujeme jejich dostupnost pro dalsi
generace.
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Jaké PROBLEMY v ZP puisobi &ovék svoji &innosti ?

1) Katastrofy 2) Zmény krajiny s mistnim dopadem

3) ,,Rychlé* zmény s celosvétovym dopadem
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Cernobyl, havarie 24. dubna 1986
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Jaké PROBLEMY v ZP puisobi &lovék svoji &innosti ?

1) Katastrofy 2) Zmény krajiny s mistnim dopadem 3) Zmény s celosvétovym dopadem

4) Pomalé a postupné uvolfiovani Skodlivin

Plynarna
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Jaké PROBLEMY v ZP puisobi &ovék svoji &innosti ?

1) Katastrofy 2) Zmény krajiny s mistnim dopadem 3) Zmény s celosvétovym dopadem
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4) Pomalé a postupné uvoltiovani skodlivin Brm__ ___B,n




Chemické zneciSténi prostiedi

parcantage of
country area
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Kontaminovana mista

Transportation

Industrial Pollution

Agriculture
Domestic

Sources

Wastewater
Treatment

Landfill & non-recycled
waste

Groundwater




Lidska ¢innost produkuje odpadky. Je
Vv principu nemozné vyuZivat zdroje a
neprodukovat odpady.

Neni k dispozici misto, kam by bylo
mozné odpady ,,uklidit* — dasledky
Zemé jako uzavieného systému.

Lidé se stali geologickou silou, se
kterou je nutné pocitat. ProtoZe Clovék
pfemist’uje kazdy rok obrovska
mnozstvi materiald, vyrazné zasahuje
do biogeochemickych cykld, stal se
vyznamnym Cinitelem geologickych
zmén i na globalni trovni.
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Z.droje kontaminace prostfedi

Industrial Animal B d 4

effluents feed lot % O OVC
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Typicky gradient zneciSténi

A
Solution of pollution is not dilution
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Dalkovy transpotrt aerosola a plynui
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Nebezpecné procesy

% Nebezpeclné procesy existovaly vidy (zaplavy, zemétfeseni,
vulkanické erupce — pfirozené).

% Jsme antropocentriCti — za nebezpelné povazZujeme jen ty
procesy, které maji pfimy negativni dopad na clovéka.

% Ncekteré neovlivnitelné (vulkanické erupce), nékteré
ovlivnitelné (zaplavy). Nova kategorie — technologicka
nebezpeci.

% Riziko — je vZdy pfitomno ve vzajemném vztahu Clovék-
planeta (zmény klimatu, rychlosti zvétravani ...).
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Nebezpecné geologické procesy

Geologické procesy, které oznacujeme
jako ,,nebezpecné, probihaly na
Zemi po celou dobu jejiho vyvoje.

Geologické procesy, které ovliviuji
lidsky Zivot, mohou byt:

Y nenapadné ale také vyrazné
& uziteCné ale také zhoubné
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Geologicka nebezpeci

Geologicka nebezpeci Doba ucinku:
zemétfeseni . . X ¥ : .
N . G Kratkodoba — zemétfeseni, tornada
% vulkanické erupce v
5 ol (vtefiny)
zapla . y o
pravy % Dlouhodoba — sucha (aZ desetileti)
© sesuvy
atfi mezi pfirodni nebezpeci spolu
P , p . p . P , Dopady:
s nalety sarancat, ohni, tornady) L - AT s
© primarni: pochazi od samotné udalosti
.o . (zaplavy, cyklony, zemétfeseni)
Technologicka nebezpedi — radon, G sekundarni: pochazi z nebezpecnych

r r , r
azbestova vlakna, rtut’, uhelny prach procesi, které jsou spojeny s hlavni

(¢lovékem vybudované prostiedi) udalosti, ale nejsou ji pfimo zptisobeny

, -, s 1 v hofici les zapaleny lavovym proudem
Antropogenni nebezpeci — kyselé desté, ( paleny vym p ’

. ) pozary domu zpusobené hoficim plynem
kontaminace povrchovych a

z plynového vedeni rozruseného

podzemnich vod, ochuzeni ozonové zemétfesenim)
vrstvy (probiha v pfirodnim N terciarni: dlouhodobé efekty (ztrata divoké
prostiedi, zptisobeno Clovékem) zv&fe nebo zména koryt fek v duasledku

zaplav, zména topografie a reliéfu
v dasledku zemétfeseni)
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Geologicka nebezpeci
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Problémy Zivotniho prostfedi

Mame schopnost tuto planetu
znicCit !

Avsak mame také schopnost ji
zachranit !!

Gro Harlem Brundtlandova

Research Centre for Toxic Compounds in the Environment 28

http:/ /recetox.muni.cz



Globalni problémy

Rozvoj védy a techniky
%  prodlouZeni Zivota

% zvySeni jeho pohodli

% vySSi civilizacni a kulturni Groven

Nerovnomeérné rozdéleni celoplanetarniho produkti

1/4 celoplanetarni populace — vysoce ekonomicky rozvinuté,
industrializované zemé

Research Centre for Toxic Compounds in the Environment
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WHO (World Health Organisation) —
Zdravi pro vSechny — vsichni pro zdravi

Globalni problémy

% 1 mld obyvatel (ca 1/5) — chudoba, podvyZiva, choroby
Y% pramérna doba Zivota:

- pramyslové vyspélé zemé — 70 let

- rozvojové zem¢é < 50 let

% rozvojové zemé — pocCet umrti Zivé narozenych déti do 1 roku

Zivota
- pramyslové vyspélé zemé — 5 — 20
- rozvojové zem¢é - 200

% Zeny ve vétsiné chudych zemi — 200-krat vyssi riziko umrti
béhem téhotenstvi a porodu

% kazdy den umira 40 000 déti hlady nebo jeho nasledky

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz

30



Globalni problémy

% Rozvoj védy a techniky - Prométheovsky komplex

Y Pozitivni, ale i negativni stranka védy — celoplanetarni
charakter

% Vztah Clovéka a pfirody - antagonismus ¢i harmonie ?
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5 zakladnich aspekta globalni krize

ohrozZeni Zivota zbranémi hromadného niceni

technicko - ekonomicky aspekt — vyCerpavani pfirodnich
zdrojii umocnéné nartistem populace

problémy Zivotniho prostfedi — zneciSténi prostfedi, naruseni
rovnovahy Cloveék — pfiroda

problém civilizaCnich nemoci vyvolanych civilizaCnhim
procesem

spoleCensko-politicky aspekt vychazejici z otazky jak fesit
pfedchozi problémy

Research Centre for Toxic Compounds in the Environment
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Globalni problémy
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Globalni problémy
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Fig. 2. Global trends of fossil-fuel consumption and production of steel, total fertilizer and pesticides
(1]
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Globalni problémy

340 -

1

s 1 T pree o T s, ISR AP BN IO,
1976 1978 1980 1982 1984 1986 1988

Figure 7.14 Rising levels of carbon dioxide in the air over
Mauna Loa observatory, Hawaii, 1976—1988. The graph
shows a strong seasonal pattern superimposed on a steadily
rising background level of carbon dioxide at this site far
removed from industrial sources of air pollution. After page
1 in Natural Environment Research Council (1989)
Oceans and the global carbon cycle. NERC, Swindon

Hot stuff 7
IPCC global temperature projections
Temperature rise from 1765,in °C //
/7 -6
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Figure 3.6 CO, levels in the atmosphere from the eighteenth to the twenty-first centuries.
Projections beyond 1990 are based on computer models of an Intergovernmental Panel on
Climate Change, using different estimates for the effects of cloud cover. (From The Economist,
May 26, 1990, p. 93.)
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Piiznaky environmentalni krize / 1

Populacni nariist — pocCet obyvatel planety vzrostl od
pocatku primyslové éry osmkrat

Vyuzivani pfirodnich zdroji — priimyslova produkce
vzrostla vice neZ stokrat od pocatku stoleti

Zmény habitatl — za poslednich 200 let bylo vykaceno
vice neZ 6 000 000 km 2 lest

Eroze pudy — zatéZ sedimenttl pudni erozi vzrostla tfikrat
ve velkych fekach a osmkrat u malych fek béhem
poslednich 200 let

Research Centre for Toxic Compounds in the Environment
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Pfiznaky environmentalni krize / II

Vodni zdroje — vyuZivani vodnich zdroja vzrostlo ze 100 na 3
600 km?® ro¢né béhem poslednich dvou stoleti

Znecisténi ovzdusi — antropogenni aktivity od poloviny 18.
stoleti vedla k vice neZ dvojnasobnému zvyseni
atmosférickych koncentraci CH,, zvySeni koncentrace CO,
0 27 % a vyznamnému narusSeni 0ZOnoveé vrstvy

Znecisténi vod — antropogenni aktivity vedly

k dvojnasobnému zvyseni pfirodnich emisnich rychlosti As,
Hg, Ni a V, trojnasobnému u Zn, pétinasobnému u Cd a
osminasobnému zvyseni u Pb.

Research Centre for Toxic Compounds in the Environment
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Globalni problémy

Sentinel Health Event
(Environmental) [SHE(E)].

Only The TIP of the Iceberg
SHE(E)

A SHE(E) is an unnecessary disease, disabil-
ity, or untimely death which is environmen-
tally related and whose occurrence may:

Provide the impetus for epidemiological or
environmental health studies;

Serve as a warning signal that material sub-
stitution, engineering control, public health
intervention, or medical care may be
required;

Impact the general direction of risk manage-
ment decision making.

Research Centre for Toxic Compounds in the Environment
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Prostorové a Casové aspekty chemického
znecisténi prostredi

4

1,000,000 years w=—

Climate Change
100,000 years se—

10,000 years s
Cultural Eutrophication

1,000 years e

Atmospheric Deposition

100 Years e (Acid Precipitation)

10 years e

Point Discharge

. Pesticide Use
hyear Hazardous Materials Spill

Temporal Scale

1 Day —
| hour s

1 second e

lum Imm Im lkm 1000 km 10,000 km
Spatial Scale

Figure 2.4 The overlap of spatial and temporal scales in chemical contamination. Just as there
are scales of ecological processes, contamination events also range in scale.
Pesticide applications can range from small-scale household use to large-scale
agricultural applications. The addition of surplus nutrients and other materials due
to agriculture or human habitation is generally large scale and long lived. Acid
precipitation generated by the tall stacks of the midwestern United States is a fairly
recent phenomena, but the effects will likely be long term. However, each of these
events have molecular scale interactions.
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Prostorové a Casové aspekty environmentalni
toxikologie

t

1,000,000 years ===

100,000 years s

10,000 years s

o 1,000 years s giscape Dynamics
<
ﬁ 100 Years e
— etapopulation and Ecosystem
5 10 years Dynamics
o
QE) 1 year s Populations and Population Dynamics
=

=

LDay Organismal Physiology and Behavior

1 hour == 4 Organ and Tissue Physiology

1 second icrobial Processes

3 Genetic and Molecular Biology
B, | | ik
lum Imm Im 1km 1000 km 10,000 km
Spatial Scale

Figure 2.3 The overlap of spatial and temporal scales in environmental toxicology. Not only are
there scales in organization, but scales over space and time exist. Many molecular
activities exist over short periods and volumes. Populations can exist over relatively
small areas, even a few square meters for microorganisms, and thousands of
square kilometers for many bird and mammal populations. Although often dia-
grammed as discrete, each of these levels are intimately connected and phase one
into another along both the space and time scales.
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Globalni problémy Zivotniho prostiedi / I

% ubyvani tropickych destnych pralest

Y

zmensSovani druhové diversity a vymirani ZivoCiSnych a
rostlinnych druhu

% pozvolné rozsifovani druht mutaci

% dopad obdobi sucha a povodni na prostfedi

JERS/
S &

Yensist®

O
“ranp B

41

ent Reg,
oo‘(\ e‘e/.(‘ . . .
£ ~\% Research Centre for Toxic Compounds in the Environment
©);
%4//70 dwod 3\.*0\

http:/ /recetox.muni.cz




Globalni problémy Zivotniho prostfedi / 11

kysela atmosféricka depozice

klimatické zmény v disledku zvySujiciho se obsahu CO,
v ovzdusi

narusovani 0zonove vrstvy
zvladnuti nebezpecnych chemikalii a odpadu
ztrata produktivity pudy v disledku zasoleni

spopulacni bomba‘ a urbanizace
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A ETE KOLIK VODY
ZASOBY VODY NA SVETE JE ZAP OTl:? EBI

K VYROBE:

(Udaje v litrech)

Gin

1 osobni automobil

70 39 090

00000000000000000
00000000000000000
00040

pitna voda

L 9 o 1 kg éokolady
pitnévody je pod zemi

(vétsinou je ale piilis nakladné

jivyéerpata prefiltrovat).

b o rocento ping 00000000000000000
o ek Sasc e BeSk 0000000
spotiebu.

&

1 kg hovéziho masa

15500

000000000000000(
NEJVETSI SPOTREBA VODY NA OSOBU
Jde o celkovou spotfebu zem - pro osobni uZiti | hospodaFské iely
(praimysl, zemédelstvi), pfepotteno na osobu.
litrt na 1 pérkozenych bot
osobu a den
= - = 7950
Bl Portugalsko 6900
B+l  Kanada 6800 00000000
Eo  Spandlsko 6700
= Recko 6400
spotiebované vody
B Cesko 4500 Je pouzivno v zemédeélstyi.
1 kgoliv
bbb

vodyjevyuZitov primyslu.

1 ’ 1 mld. lidi nema pistup k isté vodé.

*
a?

1 kg cukru

ZEME NEJVICE ZAVISLE NA DOVOZU VODY vody se pouziva
(kolik procent ro&ni spotFeby dovazi) pro osobni spotiebu. 1500
K= Kuvajt 87 o
‘"l Malta 87
— Nizozemsko 82
M sahran 80
HH  Belgie 80

& 140

D0kge &

Zdroj: UNESCO-IHE, Water Footprint Network




Globalni problémy Zivotniho prostiedi / III

soucCasna a budouci potfeba energie
rozsifovani pousti

zvladnuti patogenu z lidskych vykala
obhospodarovani ficnich povodi

ochrana mofského prostfedi

nedostatek palivového dfivi
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Chemické latky a interakce

Chemické
latky

-

\_

Struktura

~

J

Humanni
Chemické Biologické “\ a
reakce ucinky ekologicka
/" rizika
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Chemickée latky v prostfedi

JERS/
S 7

Vstup do
prostiedi

Uéinek na . 1,
FivE Chemicka Osud v

organismy latka prostiedi

Ucinek na
prostiedi

7‘;a‘.:;‘r”dl. I

Yensis©

O
“ranpa B
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Chemické latky v prostfedi

Antropogenni
r N\ CHL — ( N
* Smés pfirodnich * Kontaminanty
CI:IL ] * Smési antropogennich latek * Jejich ]
* Jejich transformacni a « Jejich transforma&ni a transformacni a
degradacni produkty degrada&ni produkty degradacni
\ J \ JAN pl'OdUktV y
Ptirodni CHL Environmentalni

Br Br smés
H 0 Br
Br Br Br Br
Br H

|
CCl3
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Vstup do
prostiedi

Chemicka
latka

Incineration/
Steam generator

Delivery Bunker

ke
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Chemické latky v prostfedi

Chemicka Osud v
latka prostredi

K, ~ the airfwater partition coefficient
~ the water| iculate partitioning coefficient
parti g

Atmospheric f
depasition

= Combustion
- 4—J;ﬁ' I-

_* Mariculture mm——

Ammonia o .

wvolatilisation —

Sludge
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Chovani kontaminantua v prostfedi

Kontaminanty mohou vstupovat do Zivotniho
prostfedi mnoha cestami.
Jejich dalsi chovani zavisi na mnoha faktorech:

» Biomagnification

Rychlost rozkladu

Doba zdrZzeni v daném rezervoaru
Mechanismus transportu

Interakce s dalsimi kontaminanty a latkami

& & FE

Rozpad a rozklad:

S Chemicka stabilita

Y%  Biodegradace

%  Persistentni latky — 2Pu: polocas rozpadu
24 000 let

Y%  Biokoncentrace - DDT

- Bioaccumulation

Time

N ERS/
S 2

iq‘SVW. v

S
IS
]
o
<
S

<

$
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Chemickée latky v prostfedi

Chemicka
latka

Ucinek na
prostiedi

Research Centre for Toxic Compo| -3
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Chemické latky v prostfedi

Ucinek na
Ziveé
organismy

Chemicka
latka

Centre for Toxic Compounds in the Environment 52
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Toxikologicky vyznamné latky kolem nas

Rl e ot T =
e SN |

Pesticidy Zplodiny spalovacich

Prostfedky
procesti osobni péce

(PCP)

SHAMPOO

Average number of chemicals: 15

SUNSCREENS

EYE SHADOW
Chemicals: 26

Téhotenstvi Détstvi

LIPSTICK

BLUSH Chemicals:33

Chemicals:

16 F
. = BODY LOTION
.\\‘ A ‘ Chemicals:32

CelozZivotni expozce guismicals: 22 _ DEODORANT

’ Chemicals: 15

A

Expozice

Vyskyt v prostifedi = potenctialni moZnost transferu do lidského organismu.
Je nutné stanovovat celoZivotni expozici v€etné prenatalniho obdobi.
Vlivy na zdravi se mohou porjevit v pozdéjsim véku.
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The Chemical Universe

* y r ° r r

Znameé latky — vice nez 120 000 000 chemickych latek

Potencialné existujici latky

S
S
S

existujici a identifikované chemické latky
existujici a jesté neidentifikované chemické latky
latky, které by mohly byt potencialné syntetizovany a pfidany
ke znamému, stale se rozsifujicimu mnoZstvi jiZ existujicich
latek

10% 1atek (C, N, O, S)

rozsifeni na dalsi heteroatomy (napfiklad P a halogeny),
mnoZzstvi moznych struktur pfesahuje nasi pfedstavivost

Research Centre for Toxic Compounds in the Environment
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The Chemical Universe

1 4 r e 4 14

Znameé latky:
% Vice neZ 120 miliont chemickych latek (otg. + anorg.)
Vice neZ 62 miliont sekvenci

%
Y% Indexovany v CAS Registry
% ca 12 000 latek !!! denné

Komercné dostupné latky - ca 14 miliona
ca 250 000 latek bylo/je celosvétové regulovano

To je pouze 1.8 % z komercné dostupnych latek a méné nez 0.5 %
ze znamého mnoZstvi chemickych latek

Research Centre for Toxic Compounds in the Environment
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Chemické latky v prostredi

Prostfedky osobni péce

(kosmetika, parfémy (~300),
latky pro barveni a upravu
vlasa, UV-filtry)

Pramyslové chemikalie

( ~ 80 000 registrovanych
US EPA,
~ 4 000 neurotoxinii)

(n=???)

Farmaceutika

antibiotika, betablokatory,
anti-epileptika, analgetika)

Metabolit
v Tenzidy, detergenty

~ 50 000 produkty, (~ 800 latek)

~ 2 900 ucinnych latek ..
Pesticidy

(herbicidy,
insecticidy,fungicidy...)

~ 1004 registrovanych
ucinnych latek)

Research Centre for Toxic Compounds in the Environment
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Osobni kosmetika

THE
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Friday, 19 March 2010

HOME MY SUN

NEWS

Forces

Captain Crunch
Sun Money
Sun Says

Sun City

Sun Justice
Royals

The Green House
Scottish News
Gardening
Weird
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VIDEO
SPORT
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Sport Videos
[#) more
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Music
(*) more

SUN LITE SITEMAP NEWS ALERTS SUNTALK New Book! Your essential World Ci

m Got a story? We pay £££ Call: 0207 782 4100 - Email: talkback@the-sun.co.uk

515 chemicals a
day on a woman's
face

By JANE HAMILTON
Published: 19 Nov 2009

@ Add a comment (2)

WOMEN slap 515 chemicals on their face and
body every day - and many could be harmful.

Beauty-conscious girls use up to 13 products, most
containing more than 20 ingredients, a new study
found.

Some of the additives have been linked to cancer, = - -
3 i 7 Slip, slap, stop ... women should be wary of the
hormone problems, skin conditions and allergies. creams and lotions they apply every day

Research Centre for Toxic Compounds in the Environment
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What are hazardous substances ?

wHazardous substances” means substances or group
of substances that are toxic, persistent, and liable
to bio-accumulate, and other substances or groups
of substances which give rise to an equivalent level
of concern.

(Water Framework Directive, EU)

Research Centre for Toxic Compounds in the Environment
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Chemické latky v prostredi

& &

& & & &

Primyslové chemikalie
Zemédélské chemikalie

Polutanty globalniho dopadu — CFCs, POPs, tézké
kovy, radionuklidy, Castice

Farmaceutika a prostfedky osobni péce
Latky modulujici endokrinni systém
Metabolity, degradacni produkty

Castice, nanocastice

Research Centre for Toxic Compounds in the Environment
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POPs (Persistent organic polutants)

Research

© The group of most fascinating pollutants
(Kevin C. Jones)

©® Ghost of the past (Terry Bidleman)

God created 90 elements, man round 17, but Devil only 1 -
chlorlne (Otto Hutzmger)

hul
o=
Zr

[z

221 [
ERE i

1%
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% ()6 Research Centre for Toxic Compounds in the Environment
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http://www.ghostbustershq.com/

Chemické latky - > 120 000 000

I |
I i Maturally occurring . ! |
| Waterandfood '---">< i Raw materials T !
' contaminants ; - . |
= . L W < Chemical safe
: safety il e e.g. arsenic and flucride in e.g. fossil fuels, raw eyt ty |
I i chemicals i i
I ! water, natural toxins i |

R ——- Es s s s s s ===

Manufacture .- __. Occupational, i
and transport < transport and |
|

r— ,/, l TNTTTL chemical safety

Manufactured products !

Human b i e.g. industrial and ~~"===< Chemicaland
exposure agricultural chemicals, ~~g---1  product safety
petroleum products i

s LILLTTTT]

Ah 0 mN P e Use and - __!'  Occupational, :
E disposal  <_ ___, chemical food and :
E ., = H water safety I
- 1 |
CTTTTTTTTTTTTN e [
: : .o Combustion products Waste and by-products - i Waste ;
! Transport and """ s | eg. indoor and outdoor air eg.e-waste, persistent | <=0 T~ management,
v health, air quality £===y, - pollutants organic pollutants RS bt | chemical, food and !
: | 1 water safety ,
Legend:
_ ~--y__ Policies and cerenme. ENVIrONmMental Occupational
D Chemicals O Exposure | __ = programmes mmp Processes > exposure - exposure

Figure 1 Human exposure to chemicals throughout their life-cycle and selected programmes relevant to their prevention.

Research Centre for Toxic Compounds in the Environment
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Summary of chemical problems

Primary releases —

usc

Secondary
A.W.S.B ‘ contamination — A, W,
SR SED, S, B
Chemical L—© N
world vV POPs — Products
Production,

Contaminated

e\\] ERS/,

o SVI. v
4
%Elvms -©

“Zana S5

sites

Remediation

Research Centre for Toxic Compounds in the Environment
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Vic a vic chemickych latek

Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or
mixtures)
Carbon + + Product of combustion (power| Global warming (Greenhouse A +
dioxide generation, transport), acrobic | effect)
(CO,) fermentation, industrial
processes.

Explanation of abbreviations

Definition of chemicals:

The Context column gives information about the applications of chemicals and sources of release
to the environment.

Source: ++ predominant, + source of

Main environmental problems:

Brief overview of main problems in all parts of environment connected with this substances or
mixture

Main compartment:

Connected with this effect — can be one or one predominant or more (for example acidification
affected all abiotic and biotic compartments) (A — air, W — water, S — soil, B — biota including man
or can be B — wildlife, H — human)

Scale of effects: Main level(s) of effect(s)

Research Centre for Toxic Compounds in the Environment
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Vic a vic chemickych latek
Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or
mixtures)
Carbon + + Product of combustion (power| Global warming (Greenhouse A +
dioxide generation, transport), acrobic | effect)
(CO,) fermentation, industrial
processes.
Methane ++ + Anaerobic fermentation, Global warming (Greenhouse A +
(CH)) emissions of natural gas, coal- | effect)
seam emissions.
Carbon ++ + Product of incomplete Tropospheric ozone formation, +
monoxide combustion, for example in indirect effects on CH, and O4
(CO) transport vehicles
Sulfur + + Results from sulfur present in Acidification, aerosols AW, S, B H + +
dioxide fuels. formation, short term cooling
(S0)) 50.2)
Nitrogen + + Produced from atmospheric Acidification, eutrophication, AW S, B H + +
oxides NOy nitrogen in combustion greenhouse effects, smog,
(NO + processes, and released from tropospheric ozone formation,
NO,) some industrial processes. short term cooling (NOy),
aerosols formation
Nitrous ++ + Produced by soil bacteria Ozone depletion, greenhouse A + + +
oxide notably from nitrogenous effects, smog
(N,0) fertilizers.
Ammonia ++ + Produced by anaerobic Acidification, eutrophication, + +
(NH,) respiration, for example in aerosols formation
sewage treatment.
ERS;
2t Research Centre for Toxic Compounds in the Environment 64



Vic a vic chemickych latek

environment.

Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or
mixtures)
Ozone (0;) | ++ + Produced from nitrogen oxides | Smogs, troposheric formation A,B/H + + +
and volatile organic compounds
in the troposphere.
Particulate ++ + Industrial processes and Short-term cooling, aerosols AH + +
matter transport emissions. formation, health effects, long-
range transport
Volatile ++ + Solvent emissions, products on | Smogs, aerosols formation, AH + + +
Organic incomplete combustion, indirect effects on CH, and O,
Compound vegetation emissions
s (VOO)
Chlorofluor| (+) ++ Formerly in wide use as Ozone depletion, long-range A, B H + +
o-carbons refrigerants, foaming agents and | transport, global warming
(CFCs) aerosols, now largely phased out
and replaced by
hydrochlorofluorocarbons
(HCEFCs) and
hydrofluorocarbons (HFCs).
Nitrate + ++ Sourced from nitrate fertilizers | Acidification, eutrophication W, H + +
NOy) and released into the
environment.
Phosphate + ++ Sourced from phosphate Eutrophication W, H + +
PO>) fertilizers and released into the

Research Centre for Toxic Compounds in the Environment
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Vic a vic chemickych latek

Chemical
(substance
or
mixtures)

Source

Natural

Anthropogenic

Context

Main environmental problems

Main
compartment

Scale of effects

Global

Regional | Local

Heavy
metals

++

Released from industrial
processes including mining and
processing of metal ores.

Health and wildlife effects, long-
range transport

A, W.S, B, H

Mercury

++

Mercury metal released during
coal combustion, also artisanal
mining, and converted to fat-

soluble methyl and dimethyl
mercury in the environment.

Health and wildlife effects, long-
range transport

A, W.S, B, H

Cadmium

++

See heavy metals (above). Also
present in some phosphate
fertilizers, and taken up by crops
such as potatoes.

Health and wildlife effects

W, S, B, H

Lead

++

Leaded fuels phased out, and
85% of lead-acid batteries are
recycled, but some sues persist.
Contaminated sites remain.
Lead paints still used in some
places.

Health and wildlife effects

A), W, S, B,H

Arsenic

++

Formerly widely used as
pesticides, resulting in
contaminated legacy sites.
Released in mining and smelting
operations.

Health and wildlife effects

W.S, B, H

Research Centre for Toxic Compounds in the Environment
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Vic a vic chemickych latek
Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or
mixtures)
Radionucli + ++ Released in mining and Health and wildlife effects W, S, B, H + + +
des processing of uranium ores,
nuclear power station operation
and disestablishment. Some
medical uses .
Organomet + ++ The most common examples Health and wildlife effects W S, B,H + +
allic are butyl tin compounds used as
compounds marine anti-foulants.
Nutrients + + Commonly released from food | Eutrophication W, S, B, H + + +
processing operations and
poortly-managed food wastes
leading to landfill leachates.
Biologically + + Detergents and other Eutrophication W, S, B,H + +
easy surfactants, for example.
degradable
chemicals
Oil + ++ While major spills draw Health, wildlife, ecosystems W, S, B, H + + +
pollution attention, there is ongoing effects, exchange of surface
leakage of petroleum properties
hydrocarbons into the
environment from oil-recovery
operations, and uses such as
lubrication of transport vehicles.
Surfactants ++ Resistant (‘hard’) detergents and| Health and wildlife effects, W, B, H + +
other surfactants. alteration of surface properties
nesearchn tentre 1or 10xiC Lompounds In the fnvironment 67

http:/

/recetox.muni.cz



“ana B

http:/ /recetox.muni.cz

Vic a vic chemickych latek
Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or
mixtures)
Surfactants ++ Resistant (‘hard’) detergents and| Health and wildlife effects, W, B, H + +
other surfactants. alteration of surface properties
Pesticides ++ Agricultural uses release Health, wildlife and ecosystems [ A, W, S, B, H + + +
pesticides into the environment, | effects
and domestic use can also
expose people to hazardous
material.
Persistent ++ Chemicals such as dieldrin, Health, wildlife and ecosystems [ A, W, S, B, H + + +
Organic heptachlor, effects, long-range transport
Pollutant hexachlorocyclohexane (HCH)
pesticides and other organochlorines have
been banned under the
Stockholm Convention but
legacy quantities remain. Use of
DDT is restricted under the
Convention.
Polycyclic + + These substances are Health, wildlife and ecosystems [ A, W, S, B, H + +
aromatic components of natural effects, long-range transport
hydrocarbo petroleum but are also produced
ns (PAH) from other hydrocarbons during
combustion processes. Many
are carcinogenic.
ERS;
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Vic a vic chemickych latek
Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or

mixtures)
Polychloro ++ Used as insulating and heat Health, wildlife and ecosystems [ A, W, S, B, H
-biphenyls transfer fluids and plasticizers, | effects, long-range transport
(PCBs) now being phased out under the

Stockholm Convention on

Persistent Organic Pollutants.
Polychloro ++ Produced during many Health, wildlife and ecosystems [ A, W, S, B, H
dibenzodi combustion processes, released | effects, long-range transport
oxins and to the environment and
—furans bioaccumulated mainly from
(PCDDs/ foods. Steps taken under the
Fs) Stockholm Convention have

seen great reductions in

emissions.
Brominate ++ Many such compounds in use. | Health, wildlife and ecosystems | A, W, S, B, H
d flame Some are problematic because | effects, long-range transport
retardants of transport, bioaccumulation
(BFRs) and toxicity and have been

banned under the Stockholm

Convention.
Perfluoro- ++ Major use in electroplating of Health, wildlife and ecosystems | A, W, S, B, H
octane metals but also released during | effects, long-range transport
sulfonic environmental degradation of
acid other industrial products such as
(PFOS) surface active agents.

@‘IERS[%

Research Centre for Toxic Compounds in the Environment
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Vic a vic chemickych latek

Chemical Source Context Main environmental problems Main Scale of effects
(substance [ Natural | Anthropogenic compartment | Global | Regional | Local
or

mixtures)
Pharmace ++ Many pharmaceuticals are Health, wildlife and ecosystems | W, S, B, H + +
uticals discharged with human wastes | effects

into sewage systems and have

been detected in water ways and

water treated for drinking.
Veterinary ++ Veterinary drugs are released to | Health, wildlife and ecosystems | W, S, B, H + +
drugs the environment in the same effects

ways as pharmaceuticals.
Personal ++ Chemicals in personal care Health, wildlife and ecosystems | W, S, B, H + +
care products, like pharmaceuticals, | effects
products are discharged to wastewater

and sewage systems.
Endocrine ++ Chemicals such as phthalate Health, wildlife and ecosystems | W, S, B, H + + +
disrupting plasticizers, bisphenol A (plastic | effects
agents component) and alkylphenols

(in detergents) have been shown
in laboratory studies to disrupt
endocrine hormone systems.

Research Centre for Toxic Compounds in the Environment
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Vybrané problémy chemického znecisténi

prostiedi/I

Ovzdusi:

< Znelisténi méstského ovzdusi

< Regionalni znedisténi ovzdusi véetné kyselé depozice
< Nebezpeléné nebo toxické vzdusné polutanty

< Radon ve vnitfnim prostiedi

< Znelisténi vnitiniho prostfedi jiné neZ radon

< Radiace jina neZ radon

< Naruseni 0zénové vrstvy (freony, NO...)

< Globalni klimatické zmény (CO,, freony, CH,, N,0O)

Research Centre for Toxic Compounds in the Environment
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Vybrané problémy chemického znecisténi

Ovzdusi:

< Radon ve
vhnitfnim
prostiedi

<> Znelisténi
vnitiniho

prostiedi jiné
nezZ radon

i /1

/\\ \ &\Hi.
"JJ’ \ 7

\\l"/ N e ! /\ RS " /// =
I \v/\x\/z\ll//\\\\m \//\[ \,y ,\/\\\\ /l\'.\

2 /.\/

Kerosene heater

Moth crystals

Fresh dry cleaning

N

Carpeting “
e ]
E Curtains Plywood
[ 1
Gas
jE Fireplace . !
range
N —
Foam padding
b
D ant A
I —— isinfectantsf §

insulation

Heating

- Pesticides N
Cleaners! }%‘\

Aerosols : W

Glues| BAG
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arbon monoxide ——  EE4

N

\,, i
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Vybrané problémy chemického znecisténi

prostiedi/II

Voda:

< Vypousténi pramyslovych odpadnich vod z bodovych a
plosnych zdrojti do povrchovych vod

< Kontaminovany kal

<

4 L4

< Znelisténi mofi a oceanu z raznych zdroju

< Zneldisténi mokiadu

< Znelisténi pitné vody chemicky, biologicky, radiaéné

< Znedlisténi podzemnich vod prisakem ze skladek,
septiki, splachem ze silnic, vrti, podzemnich nadrzi

< Nehody vedouci ke kontaminaci vod

< Ropné znelisténi hydrosféry

Research Centre for Toxic Compounds in the Environment 73
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Vybrané problémy chemického znecisténi

Voda:

Water (lake, stream,
coastline)

Urban runoff (paved)
surfaces as in malls,
roads, etc.

EWMmEEN

Atmospheric deposition

Leachate from, e.g., dump can
contaminate surface water or
groundwater

-1 Point-source pollution (much
reduced in
industrialized countries

Research Centre for Toxic Compounds in the Environment
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Vybrané problémy chemického znecisténi

U p—

Puada:

< PouZivani pesticidu a dalSich agrochemikalii
< Spad z atmosféry

< PouZivani kontaminované vody k zavlaham

$Pouzivani kontaminovanych kali z COV

Nové toxické chemikalie

Geneticky modifikované organismy

Research Centre for Toxic Compounds in the Environment
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Cile a sméry

Teprve nyni zac¢iname chapat, Ze:

G

o ®

interakce jsou mnohem sloZitéjsi a dynamicCtéjsi neZ jsme
byli ochotni pfipustit

biologicky diuleZité chemické latky velmi rozsahle cykluji
rezervoary

klima je velmi tésné svazano s oceanickou a atmosférickou
citkulaci

Clovék je vyznamnym Cinitelem geologickych zmén

musime studovat Zemi spiSe v celku jako biofyzikalni systém
nez jako souhrn jednotlivych fragmentt

Research Centre for Toxic Compounds in the Environment
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Pro aspésnou budoucnost potfebujeme

zjemnéni a prohloubeni znalosti o Zemi jako celém systému

zvladnout prakticky uzZitek z prostfedi bez jeho ohrozZeni

umeét rozliSit mezi zménami vyvolanymi Clovékem a
pfirozenym béhem véci

umét predvidat dopady obou

zvysit vyznam védeckého poznani a zavérua pro ty, ktefi
pfijimaji rozhodnuti (politici, ekonomové a nakonec vsichni

obcCané)

Research Centre for Toxic Compounds in the Environment
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Budoucnost planety

Figure 1| Beyond the boundary. The inner green shading represents the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.
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Néco k zamysleni:

Zemé je stara 4,6 miliardy let. ZmenSeme to na
46 let. Jsme tady Ctyri hodiny. Nase prumyslova
revoluce zacala pred jednou minutou. Za tu dobu
jsme znicili polovinu viech lesu na svété.

To neni udrzitelné.
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Nenechme se klamat povrchy -

v hloubkach je veskery zakon

Rainer Maria Rilke

]
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Vychodiska

Aby nékdo, kdo vi, Ze néco jest, také rozumél, co to jest, k tomu
jest nutno nahlédnouti v pfi€iny a dikladné je zkoumati.

J. A. Komensky

Research Centre for Toxic Compounds in the Environment
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http://cs.wikipedia.org/wiki/Soubor:Johan_amos_comenius_1592-1671.jpg

Ptistupy

Védecké zkoumani jevit ma dva zakladni cile — pfedvidani a
uZziteCnost.

D. I. Mendélejev

All model are wrong, but some of them can be usefull

Cim lépe matematické zakony popisuji realitu, tim jsou méné
y ’
presné, a ¢im jsou pfesnéjsi, tim hufre popisuji realitu.

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz
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Ptistupy

"EKOLOGIE NENI VEDA. S VEDOU NEMA NIC SPOLECNEHO, JE
TO IDEOLOGIE."
(24. 4. 1995, Aula UP v Olomouci)

»JA BYCH SE VSADIL, ZE JSEM PRECETL STOKRAT ViIC O
EKOLOGICKYCH TEMATECH NEZ JAKYKOLIV EKOLOG O
EKONOMII.“

(MF Dnes, 20.9. 2006)

»+ZADNE NICENI PLANETY NEVIDIiM, NIKDY V ZIVOTE JSEM
NEVIDEL A NEMYSLIM, ZE NEJAKY VAZNY A ROZUMNY
CLOVEK BY TO MOHL RiCI.«

(odpovéd’ "pana profesora' na otazku zda nevéfi, Ze si niCime svoji planetu,
HN, 9. 2. 2007)

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz
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Ptistupy

»ZADNE NICENI PLANETY NEVIDIM, NIKDY V ZIVOTE JSEM
NEVIDEL A NEMYSLIM, ZE NEJAKY VAZNY A ROZUMNY
CLOVEK BY TO MOHL RiCI.«

(odpovéd’ "pana profesora' na otazku zda nevéfi, Ze si niCime svoji planetu,
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The Truth is Out There

Research Centre for Toxic Compounds in the Environment
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