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Chemicke latky
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Kolik (radove) chemickych latek zna lidstvo?
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deset milionU
sto milionU

ani jedna odpoved'neni spravné
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Chemicke latky

= svét kolem nas = chemie (zndme > 100 mil.

100,000,000 -
90,000,000 -
80.000.,000 -
70,000,000 -
60,000,000 -
50,000,000 -
40,000,000 -
30.000,000 -
20,000,000 -

10,000,000 -

WWW.Cas.org 50 Years

>100

million
organic &

inorganic
_— substances
100 millionth substance =
CAS Registry Number Lo e Rl June 2015
1786400-23 4 : i G
| 4 S
> 2 __J\
o S
~25 million
40 years
~10 million
~3 million 25 years Ml -
10 years aul
wal A of the
cababdhdl Am n Chemical Society
n o~ MO0 —N M W0 O~ ©0nO0 -0 = W o K~ 0 — [2e] O = W) OO0 00 — 00 < I
W W D W D P P P P P P P P B 000 00000 00 oo a®@mdm o 3 M OO0 OO0 00000 - — —
oo oD @mOmD Do monemOmTn OO HO D OO O OO 0000000000000 00
- = - = = -_—— e e T T T T [ = B = = R o R Y B Y B R B B R

MUNI RECETOX

chemickych latek

CAS DATA

The largest human-curated collection of scientific data in
the world, the CAS Content Collection, underpins all of our
solutions and relevant data that can be licensed for

CAS REGISTRY® CAS Refe

The authoritative source for Insights frg
chemical substance data of publishe
literature

CANREGISTRY is the standard
The CAS refer|
aggregates a
knowledge fre
journals and ¢
published gl
languages da
1800s.

Nu e =Tror e e, aLNe
of other data for more than 279
million registered substances, CAS
RE =L bo b o L
Content Collection.
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Chemicke latky

- & When poll is active, respond at pollev.com/lindan443 -.

Kolik chemickych latek (Fadove) vyrabime a pouzZivame?

sto

tisic
deset tisic
sto tisic
milion

ani jedna odpovéd’'neni spravnée

-. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -
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Chemicke latky

= [idstvo v ramci svych aktivit vyrabi a pouziva > 100 000 latek

ECHA » Information on Chemicals » EC Inventory

MECHA

EUROPEAN CHEMICALS AGENCY

EC Inventory

The EC inventory published below is a copy as received from the JRC in 2008 on the founding of ECHA. It is comprised of the following lists:

= EINECS (Eurcpean INventory of Existing Commercial chemical Substances) as published in ©.J. C 1464, 15.6.1990. EINECS is an inventory of substances that were
deemed to be on the European Community market between 1 January 1971 and 18 September 1981, EINECS was drawn up by the European Commission in the application
of Article 13 of Directive 67/548/EEC, as amended by Directive 79/831/EEC, and in accordance with the detailed provisions of Commission Decision 81/437/EEC.
Substances listed in EINECS are considered phase-in substances under the REACH Regulation.

= ELINCS (European LIst of Notified Chemical Substances) in support of Directive 92/32/EEC, the 7th amendment to Directive 67/548/EEC. ELINCS lists those substances
which were notified under Directive 67/548/EEC, the Dangerous Substances Directive Motification of New Substances (NONS) that became commercially available after 18
September 1981.

= NLP {No-Longer Polymers). The definition of polymers was changed in April 1992 by Council Directive 92/32/EEC amending Directive 67/548/EEC, with the result that
substances previously considered to be polymers were no longer excluded from regulation. Thus the No-longer Polymers (MLP) list was drawn up, consisting of such
substances that were commercially available between 18 September 1981 and 31 October 1993,

Last updated 11 August 2017. Database contains 106211 unique substances/entries.

> Filter the list

Fage 1 of 2,125 - 50 Items per Page w Showing 1 - 50 @ +— First Previous Mext Last —

“mercurous oxide™' 239-934-0 15829-53-5 Hg20o

((2-ethyl-1-oxohexyl)oxy)-(1-phenyl-1,3- 422-920-5 - RHODORSIL ACCELERATEUR 2025

decanedionyl}dioctyl stannane

RHODORSIL ACCELERATEUR, 2025

I\/I U I\I I ((4-phenylbutyl)hydroxyphosphoryl)acetic 412-170-7 - S0 26999
acid

https://echa.europa.eu/cs/information-on-chemicals/ec-inventory


https://echa.europa.eu/cs/information-on-chemicals/ec-inventory

Clovék vzdy pouzival ChL, produkoval odpad a éelil nasledkaim

» skladky odpadu znamé jiz ze starovéku
= oloveéna potrubi v Fimském impériu P
= prumyslova revoluce - drasticky narust produkce ChLa produkce odpadu
= polovina 18. stoleti — znecisténi ovzdusi, londynsky smog, nemoci

= zacatek 19. stoleti — zpracovani nafty, produkce organickych chemikalii,
uméla hnojiva, olovo do benzinu, kovy v elektronice

= polovina 19. stoleti — boom pesticidu - green revolution
= od 60. let — zlepSeni nakladani s odpady, legislativa
= od 70. a 80. let environmentalni legislativa, regulace ChL

= produkce ChL a odpadu stdle roste s ristem populace a GDP e

European Food Safety Authority

MUNI RECETOX
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Produkce chemickych latek roste

Figure 6.13. Projected chemicals production by region (in sales):
Baseline, 2010-2050

Bl 2010 B 2030 Bl 2050

Billions of 2007 USD World chemicals sales (€3,534 billion)
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https://www.csfd.cz/film/2533
47-bhopal-modlitba-za-dest

Bhopal

= tovarna spolecnosti Union Carbide, vyroba pesticidu pro Indii
= 2-3.12.1984 havarie zasobniku methylisokyanatu

= mrak vysoce toxickeho plynu tezsiho nez vzduch — MIC, CO,
NOx, HCN, MMA, CO,, COCI, ... (~ 42 tun)

= > 8000 umrti béhem tydne
= 100-200 tisic osob s trvalymi zdravotnimi nasledky

12


https://www.csfd.cz/film/253347-bhopal-modlitba-za-dest

Seveso

= 10.7.1976 Uunik chemikalii z tovarny na vyrobu pesticidu

= cca 6 tun chemikalii s cca 1 kg 2,3,7,8-TCDD (LD50 0,6 pg/kg ')
= zamofreni oblasti cca 18 km?

= 37.000 lidi s nasledky otravy Cl O
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DalSi chemické katastrofy

= Minamata 1950’s

= Love Canal 1950’s

= Agent Orange 1961-71
= Chernobyl 1986

= Exxon Valdez 1989

= Gulf war 1991

= Deepwater Horizon 2010
* Fukushima 2011

= desitky dalsich ...

https://en.wikipedia.org/wiki/List of industrial disasters

MUNI RECETOX
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nejen katastrofy ... kontaminovana mista

= v EU az 3,5 mil kontaminovanych mist, 0,5 mil vazné
= v CR kolem 10 tisic kontaminovanych mist http://www.sekm.cz/
= USA — superfund sites

= #
* . &
*



http://www.sekm.cz/

nejen katastrofy ... konta

-.I"'_‘_ ; e

minovana mista

Blacksmith Institute (2006)

https://www.thoughtco.com/worst-polluted-places-on-earth-1204101

MUNT | RECETOX  hups/uwwscientiicamerican comsideshow/10-most-pollted-piaces-in-the-world/



https://www.livescience.com/30353-most-polluted-places-earth.html
https://www.livescience.com/30353-most-polluted-places-earth.html

... zel management pri chemickych katastrofach néekdy pripomina tuto parodii ...

2AAa0gd7CIM

POREH PR R n ira hmed, Meclshme 1o 1
gl=lad ] -_.';._il-_.-';.r ral, a pak 1o prohodnotismg.

0X

https://www.youtube.com/watch?v

MU

17
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nejen katastrofy ...
Tributylcin

= biocid, Ssiroke vyuziti, na
= uvolneni do morskych e

= pbijoakumulace, metaboli
= vliv na hormonalni systé

‘D—

T

< e
ity A
o \
= EE
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Early 1970s Rapid increase in the use of TBT antifouling paints on vessels of all sizes and first reports of
imposex in marine snails (Blaber, 1970; Smith, 1971)

1976-81 Repeated failure of larval settlement leads to near collapse of oyster fishery, Arcachon Bay,
France

1982 France introduces legislation prohibiting the use of TBT paints on small vessels

1985 First controls introduced in United Kingdom limiting concentrations of TBT in paints

1986 Bryan et al. (1986) report widespread imposex in dogwhelks on southern coast of United

Kingdom, linked to TBT

January 1987

United Kingdom announces further restrictions on TBT content of applied antifouling paint

May 1987 United Kingdom introduces ban on retail sale of TBT paint for use on vessels < 25 m and
on fish cages

June 1987 PARCOM Recommendation 87/1 calls for similar ban over entire convention area
(Northeast Atlantic)

1988 United States introduces restrictions. Waldock et al. (1988) highlight significance of inputs
from shipyards

1989 Restrictions introduced in Canada, Australia and New Zealand

1991 Harmonised ban on retail sale of TBT paint introduced at European Union level

1994 Early reports of imposex in whelks from offshore areas of North Sea linked to shipping
activity

1995 Ministerial declaration of fourth North Sea conference (Esbjerg) commits to working for
global phase-out of TBT paint within IMO

1997 Concept of global phase out of organotin containing paints agreed at MEPC's 40th session

1998 Draft mandatory regulations aimed at such a phase-out adopted. OSPAR (Convention for

the Protection of the Marine Environment of the Northeast Atlantic) prioritises organotins
for action to cease all releases. Cessation of all releases of organotins to marine
environment, under OSPAR’s hazardous substances strategy in 2020

November 1999

Deadlines for phase-out adopted under IMO Assembly Resolution A.895(21)

2001

Text of International Convention on the Control of Harmful Anti-fouling Systems to be
finalised. In 2003 worldwide prohibition on new application of organotin antifoulants to all
vessels and in 2008 the existing organotin antifouling coatings will be replaced on all
vessels worldwide
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have boen realized, During 1986, of this amaring insecticide. Today,
exhaustive scientific tests have dhown  everyone can enjoy added comfort,
that, when properly used, DT kills a
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http://library.uniteddiversity.coop/More_Books_and_Reports/Silent_Spring-Rachel_Carson-1962.pdf
http://faculty.uml.edu/sgallagher/silentspring.pdf

Pribehy - “Late Lessons from Early Warnings”

= olovo v benzinu, MTBE v benzinu
= rtut' a minamata

= azbest ve stavebnictvi

= tributylcin

= PCBs v prumyslu

= freony a ozonova vrstva

= antibiotika a mikrobialni resistence
= hormony a ,jako“-hormony (BPA)
= Kkauza dietylstilbestrol

= koureni a rakovina

= pesticidy (DDT, neonikotinoidy, )

2013

https://www.eea.europa.eu/publications/late-lessons-2
I\/I U I\I I R E c E T 0 X https://www.eea.europa.eu/publications/environmental issue report 2001 22 20



https://www.eea.europa.eu/publications/late-lessons-2
https://www.eea.europa.eu/publications/environmental_issue_report_2001_22

Zpozdéni legislativy za problémy ZP

! Discavery of problem ® 2009 PFOS in
Stockholm Convention

Production C_Jngoing use pngumg presence '
and use in some countries  in the environment ! ° 2017 PFOA in
2001 Stockhelm Convention
Giesy & Kannan
[ ] @ PFAS restriction in EU
PFAS
! » 1988 MARPOL ) o
1972 ~ International Convention for @ UN is considering
Carpenter and Smith the Prevention of Pollution from Ships global action
Plastics - — . i
!
1974 @ 1987 @ 2010
Molina &0Ro“'|a"d Montreal Protocol End of use in developing countries
CFCs — el e e
! 2004 2028
1969 End of Stockholm Convention Environmentally sound
t al : management under
. Jense.n e s production Stockholm Convention
Scheringer et al. (2022): National bans
. : PO B S e ——————————— - - -
Stories of Global Chemical :
Pollution: Will We Ever .
i 1962 2004
Understand Environmental Silent Spring Stockholm Convention
Persistence? Environmental DDT ¢ National bans
Science & Technology 56,
17498-17501. | : ‘ : . ! : . : “
I | | | 1 | | I I ”~
19560 1960 1970 1980 1990 2000 2010 2020 2030

Figure 1. Time lines of selected global chemical pollution cases. Abbreviations: PFAS, per- and polyfluoroalkyl substances; CFCs,
chlorofluorocarbons; PCBs, polychlorinated biphenyls. In some cases, the production and use started at lower levels before 1950, but production
I\/I U I\I I R E [ and use of all substances increased strongly from 1950 on. All chemicals remain in the environment for long periods of time after national o1
international bans. References not cited in the text: Carson, R. Silent Spring; 1962. Carpenter, E. J.; Smith, K. L. Science 1972, 175, 1240—1241.



Ne vsechny pribehy konci spatne
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Figure 6.5 DDT levels in humans, 1960-2008
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Figure 6.14. Potential population at risk from malaria: Baseline, 2010-2050
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Ne vsechny pribéhy konci

1907 Laboratory experiments by Weigert on the decomposition of ozone photosensitised by chlorine

1934 Ditto by Norrish and Neville

1973 Global survey of CFCs by Lovelock et al. showing their distribution in the atmosphere worldwide

1974 Molina and Rowland publish their theoretical arguments that CFCs would be destroying the ozone
layer

1977 United States bans CFCs in aerosols based on 'reasonable expectation’ of damage, followed by
Canada, Norway and Sweden.

1977 Research-oriented 'world plan of action on the ozone layer’ agreed, overseen by UNEP

1980 European decision restricting use of CFCs in aerosols, but rising use in refrigerators, etc.
marginalises this restriction

1985 UNEP Vienna Convention for the protection of the ozone layer agrees research, monitoring,
information exchange and restrictions if and when justified

1985 Farman, Gardiner and Shanklin publish results showing hole in ozone layer over Antartica

1987 Montreal Protocol on protection of the ozone layer is signed, with phasing out of ozone depleting
substances for both developed and developing countries within different timescales

1990s Increasing finance to developing countries to help them reduce their dependence on ozone
depleting substances

1997 Amendments to the Montreal Protocol in order to restore levels of chlorine by 2050-60

1999 Beijing Declaration calling for efforts to stop illegal trade in ozone depleting substances

EEA (2001)
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This graph illustrates the approximate time lags between CFC production, the resulting depletion of the stratospheric ozone
layer and subsequent extra penetration of UV radiation and the impact this will eventually have on increasing the background
rate of skin cancer, given the 30-40 year average latent period for such cancers. Reality is ?,ar more complex than this schematic
illustration. For example, there are other ozone-depleting chemicals (HCFCs, HFCs and methyl bromide); the ozone hole varies
with latitude, time of the year and meteorological conditions; the increased UV radiation varies between different wavelengths
and with latitude and cloud cover; and the skin cancer excess comes on top of a rising background rate of skin cancer, wit
differential effects on the different types of skin cancer, such as malignant melanoma and non-malignant skin cancers. Human
behaviour is also a determining effect in skin cancer. Health effects also include cataracts and immune response suppression.
However, the ﬁgure illustrates the main relationships and time lags between CFC production and skin cancer, and the ‘success’
ir} stlloi?%%i)ng CFC production and averting much more skin cancer from ozone depletion than what is now expected. (Slaper, et
al., .




Zakaz problematické chemikalie, hura ...
.anebo ? ... (strategie chemického prumyslu)

= nahrady problematickych chemikalii i

Gy -

PBDES o ro9 [\-7‘—/@ B Br
included in the BK?EE”C B 7 (O)-»
Stockholm r * @ b
Convention o

in 2009 now: many other BFRs

MUNTI RECETOX Martin Scheringer lecture at RECETOX seminar 19/9/2023



Zakaz problematické chemikalie, hura ...
...anebo ? ... (strategie chemického prumyslu)

= nahrady problematickych chemikalii

Fluoropolymer manufacture Metal plating
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Zakaz problematické chemikalie, hura ...
.anebo ? ... (strategie chemického prumyslu)

= néhrady problematickych chemikalii Y ;
VRS WA
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Zivotni cyklus vyrobku
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Pomalé uvoliiovani chemikalii do ZP

o+ estradiol
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v . o Vysledky pruzkumu

= 81% pud s alespon jednim pesticidem nad 0.01 mg/kg
= 36% pud s 2 3 pesticidy nad 0.01 mg/kg

e a

36% soils with 2 3 simazine-2-hydroxy from :
pesticides over | - trbuthylazine appication S

0'0 meg/| kg atrazine-2-hydroxy —old residue |

S
=

75 sites triazines in 89% soils

53 pesticides q conazoles in 73% soils
15 transformation chloroacetanilides | in 25% soils
products fenpropidin in 20% soils
QuEChERS [ diflufenican
LC-MS/MS Ve = B :

!
M
ot

B
Gi%

o o
e s
e

ground- & surface water B

. 2]

https://www.stream.cz/adost
/10028599-zamorena-puda-
alarmujici-vysledky-testu-
pudy-v-cesku

¥ 5 ypagy, " ™ ca: o QL
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e Birategie tantigpg o4 Temadiger
ddbivteg pos
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Smeési — koktejly polutantu

Pesticidy: 41% objektt nad limit

Zadné citlivé oblasti, zranitelné oblasti ani opatfeni !

~~  plekrofena referentni hodnota /

I:I desetyldesisopropylatrazin | DEDIA
threshold value ex;

Vysledky monitoringu e
vod CR 2014-2016 — | ———

- desetylatrazin / DEA

- atrazin | atrazine

koncentrace nad mezi stanovitelnosti /
concentration above limit of guantiffcation

koncentrace pod mezl stanovitelnast) /
concentration below limit of guantification

= 43% objektu
nad limit 0.1 ug/L
pro jednotlivy pesticid

I:I prometryn [ prometryn

= 31% objektt
. . [ acetochior 0A/ acetachior 04
n ad I I m It [ acetochior ESA f acetochior £5A

|:| chiortoluron / chiorofoluron

o I =achior OA/ alachior OA [ rexazinon  hexazinone =] isoproturon  isoproturon
L} n
p rO S u m u p e Stl CI d u - alachlor ESA/ alachior ESA |:| metazachler OA/ mefazachlor OA |:| chloridazon | chloridazoim - Klopyralid / clopyralid
- metolachlor QA f metalachior OA % metazachler ESA | metazachlor ESA ?}}ggﬁgﬁgﬁ 325\"222:}’] metur.’i.guzi_n gzsami.no gi.::t;"
metribuzin desamino

chloridazon methyl desphenyl /
[ metolachior ESA/ metolachior ESA [ verp i mcrP B coioriciaron metiyt deestand B vertezon / bentazone '
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ProcC asi uhynula tato ryba?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Proc uhynula tato ryba?
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Increased growth of : H H
Fish begin to die algae shading out other B o) N N
as axygen levels fall plagts 5 5
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Excess use of Chemical HN)\ N
Fertilisers leads to run of and H
ground water contamination
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Globalni chemickeé znecistéeni



VeV

Jaké skupiny latek zneCiStujicich ZP vas napadaji?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app

p
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Prdmysloveé
chemikalie

cinnosti

..... FFFFFFFF

Produkty denni spotreby {*3 NN
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Skupiny znecist'ujicich latek

= anorganicke plyny

= kovy

= prumyslové kyseliny

= radionuklidy

= nutrienty (ziviny, anorganicka hnojiva)

= organické (degradabilni, komunalni, fekalni)
znecisténi

= komunalni chemie — PCPs, detergenty, mydla,
zmekcovadla ...

= nehalogenovana rozpoustédla (alkoholy, etery,
BTEX ...

= halogenované alifatické uhlovodiky (freony ...)

= |atky pramyslu gumy a plastu (ftalaty,
polybromované difenylethery, PFAS ...)

MUNI RECETOX

persistentni organickeé latky (POPSs),
halogenované [produkty pramyslu (PCBs,
PBBs) a vedlejsi produkty (PCDD/Fs, PBDD/Fs)]

pesticidy [insekticidy — nehalogenované vs.
halogenovaneé (patfi mezi POPS), herbicidy]

farmaka, léCiva
produkty denni spotfeby (PCPs)
PAHs — polycyklicke aromatické uhlovodiky

37



Globalni chemické znecisteni

= zejména perzistentni chemikalie

High latitudes

Deposition > evaporation

Global distillation

e > with fractionation
Mid-latitudes b A et o A according to global mobility
-

Seasonal cycling = | ‘ I\
of deposition and < J / \
evaporation <3 Gy |
0 | High mobility
7 S 1
: / N {\ |l ; Relatively
S NN il ' high mobility
Long-range VA S NN = ' :
ii{IHUSiJIIEJI’l[: / ,"' N e 3 . ; ;
transport /

f

Relatively
low mobility

Low mobility

oA
| 7 "
= and
LDW lati:udes p!il!'ll'dl.lt‘lt{ .
Evaporation > deposition retention \
: |
“Grasshopping”

MUNI RECETOX

F. Wania,

D. Mackay,
Environ. Sci.
Technol.

30 (1996),
390A—-396A
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Globalni chemické znecistéeni - dopady

Biosphere Climate change
integrity
€0z Radiative
concentration  forcing
Novel entities
Functional
L system Stratospheric ozone
change

depletion

/ Green\
Freshwater Blue
change

Atmospheric
aerosol loading

4

Ocean
Biogeochemical acidification
flows

Boundary transgressed

b
L

Safe aperating Zone of increasing risk High risk
space zone

MUNT RECETQOQNX  Rockstrometal (2009) Richardson et al., Sci. Adv. 9, eadh2458 (2023) 2



Globalni chemické znecisténi - dopady
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Které SDG souvisi s chemickym zneciSténim PRiMO
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Které SDG souvisi s chemickym zneciSténim NEPRIMO
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EXpozom

SMESI + spoluplisobeni faktorti = EXPOZOM

Contamination

Pesticides

Radiation Stress

Air & Water
Pollution

Diet —

-—
D Xenobiotics

Infections

Behavior &

Lifestyle Intemal Chemical

Environment
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Lead, manganese, mercury, tin, PBDEs, PAHs,PCBs
Neurodevelopmental impairment, reduction of intelligence quotient,
behavioural disorder, Parkinson-type syndrome, headache

., » — Brain

Dopady chemického  JE——

w e W .__—_;h'—“‘*—-*—ﬁThyroid

znecisténi na cloveka «

cardiovascualr

BTEX, lead, PFAS, PCBs
Altered immune response, reduced response to vaccines in children

Cadmium, PCBs, PDBEs
Altered metabolism and reproductive hormone levels
Reduced thyroid hormones, altered growth

Benzene, lead, mercury, organochlorine

Table 1:5 ior health i iated with envi | Pesticides, PAHs, PFAS, PCBs, microplastics hypertension,
able 1: Some major health impacts associated with environmenta exposures to Respiratory diseases, Sulphur dioxide systern e uiv AblonghaiSman e pmvio Y
chemicals and other environmental stressors. Source: Adapted from EEA (2005) L . . . :
including asthma Nitrogen dioxide atherosclerosis
. . . Inhalable particles \ ‘ , )
Health impact Associations with some Ground—le?rel e Lungs Arsenic, asbestos, cadmium, ChrOITII!JITI, COpper, mercury, radon
environmental exposures Fungal spores :Tr:g]z;?g rﬂf:ﬂl:';zfﬁgimaasﬂlma chemical pneumonia,
Infectious diseases Water, air and food contamination TG \
Climate change-related changes in the Pollen Stomach Nitrogen and ionizing radiation
lifecycle of pathogens Skin diseases UV radiation Stortiach cancer
Cancer Air pollution Some metals, e.g. nickel
Some pesticides Pentachlorophenol Pancreas Phthalates, PCBs . o
Asbestos Dioxins Altered insulin metabolism and adipogenesis, diabetes
Nalturall'foxms (aﬂ.atc})])(l(;ls) N Reprodu.ctive Polychlorinated biphenyls (PCBs) DDT. chromium, copper, PAHs, PCBs, PFAS, phihalates
Polycyclic aromatic hy, .rocar or.'ls dysfunctions DDT Live Increased cholesteral levels, liver cancer, elevated hepatic
Some metals, e.g. arsenic, cadmium, Cadmium ver enzyme levels, necrosis
chromium Phthalates and other endocrine disruptors
g\f_‘nz‘ene Pharmaceuticals Cadmium, lead, mercury, PAHs, PFAS
ioxins : on. ki :
Q- reatalffoctal = Klineys R?; a:etsusl?:;ar:: y;rf: n;:ﬁm'c:ﬁ.?:: my"f?;gmh;i?nﬁlgelz‘dne cancer
Cardiovascular diseases | Air pollution and childhood) disorders | Mercury prog PArOpaty, nRIchey
SIS Cadmium L. Arsenic, copper, lead, mercury, tin, microplastics, POPs
Lead Some Pestlc.ldes Intestines Nausea, vomiting, diarrhea, cancer of gastrointestinal system,
Endocrine disruptors abdominal pain and cramping
UNEP (2013) Nervous system Lead _
disorders PCBs Bladder @ Arsenic, lead
Methylmercury S Cancer of urinary bladder, urinary changes
Manganese
Some solvents PR — Antimony, asbestos, lead, manganese, phthalates, PBDES, PCBsf PFAS
Organophosphates Reproductiv tem M Testicular atrophy, early menopause, reduced testosterone, reproductive
eproductive syste alterations, decreased libido, impotence, sexual dysfunction, endometriosis,
Immune response Some pesticides \ hormonal cancers (breast, prostate, testes), infertility, ovary cancer

Cadmium, lead, PCBs, radium and its decay products
impaired bones development, slow growth, changes in metabolism
of calcium and bone formation, osteomalasia, bone cancer

Bones andjoint

https://www.fao.org/3/cb4894en/o Skin Brssl) - eosaniu. PAke. PLE,

el Lo Hyperkeratosis, hyperpigmentation, hypopigmentation, skin irritation
I\/I U I\I I R E c E T 0 X n|ine/srC/htm|/Chapter-04-3.html s and inflammation, chloracne, hirsutism, skin, tooth, and nail abnormalities



https://www.fao.org/3/cb4894en/online/src/html/chapter-04-3.html

Choking to death

u /7
Deaths attributable to the joint effects of household and
amblent alr pollution In 2012, by region ("000)

America

Key:
LM = low- and middle incom:
HI = high-income

Ll 131 Europe HI

zhecisteni na clovéeka = s _—

(]

Europe LMI
287

= malarie + AIDS + tuberkuldza 3,4 mil s s

Acute lower respiratory disease. [JJJJJjj 596 000 " mﬂ
- L 1 4 A4 A4 A4 I 4
= 8-9 mil lidi rocne zemre na nasledky e [l 4310 o
Chronic obstructive pulmonary disease _ 1187 900
cisténi sk e
Znecisienl 14 Medieranean Hi
Ischaemic heast disease 2520700

Source: WHO 2012

o znedisSténé venkovni ovzdusi 3,7 mil

o znecisténeé vnitfni ovzdusi (pece, kamna) 4,2 mil

Global premature deaths from selected environmental risks: Baseline,
2010 to 2050

2010 B 2030 2050

o znedisténa puda a voda 1 mil

https://ensia.com/voices/leading-cause-
death-developing-countries e
http://gahp.net/the-lancet-report-2/
Landrigan et al. (2018)

The economic cost of air pollution

The cost of air pollution to the world’s most advanced
economies plus India and China is estimated to be|U553.5
trillion per ;«.rearlin lives lost and ill health. In OECD
countries the monetary impact of death and illness due to
outdoor air pollution in 2010 is estimated to have been 0.5 10 15 20 25 D::t‘hs [mi"mi-:ﬂfmp‘::;
US51.7 trillion. UNEP (2014) OECD (2012)

Ground-level ozone

Unsafe water supply and sanitation'

Indoor air pollution

Malaria

=

l\u 45



https://ensia.com/voices/leading-cause-death-developing-countries
http://gahp.net/the-lancet-report-2/

Disease outcomes considered

Chemicals/ (population attributable fraction of Deaths DALYs
Groups of chemicals DALYs) Method
Chemicals in acute poisonings
Chemicals involved in unintentional acute Unintentional poisonings (73%) 61,523 3,489,814 Expert survey/
poisonings (methanol, diethylene glycol, qualitative
kerosene, pesticides etc.) evidence
synthesis
Chemicals involved in unintentional Unintentional poisonings 8,608 470,082 CRA
occupational poisonings (already included (occupational) (9.8%)
in the above poisonings)
Pesticides involved in self-inflicted injuries Self-inflicted injuries (20%) 137,831 6,245,500 Limited
epidemiological
data
Chemicals involved in congenital anomalies  Congenital anomalies (5.0%) 26,643 2,689,832 Expert survey/
qualitative
evidence
synthesis
Single chemicals with mostly longer term effects
Lead Cardiovascular diseases (CVD) 901,716 21,676,385 CRA
(4.6%); chronic kidney diseases (CVD: 848,778, (CVD:
(CKD) (3.0%); idiopathic CKD: 52,938) CKDH-Q‘;,%%-
intellectual disability (11D) (30%) ID: 2.716.285)
Chemicals in occupational exposures (longer term effects)
Occupational carcinogens (arsenic, Cancers (2.9%); pneumoconiosis 350,325 7,691,763 CRA
asbestos, benzene, beryllium, cadmium, (79%) (cancers: (cancers:
chromium, diesel engine exhaust, 333,867; 6,964,775,
formaldehyde, nickel, silica, sulphuric acid, pneumoconiosis: - pneumaconioss:
trichloroethylene)? 16:458) 726,988)
Occupational particulates COPD (16%); pneumoconiosis 524,290 11,788,178 CRA
(dusts, fumes, gas) (21%) (COPD: (COPD:
517,734, 11,596,089,
pneumoconiosis: pneumoconiosis:
6,556) 192,089)

Considered diseases: poisonings,
self-inflicted injuries, congenital
Total anomalies, cardiovascular
diseases, chronic kidney
diseases, idiopathic intellectual
disability, cancers,
pneumoconiosis, COPD

2,002,328
(3.6% of total

deaths)

53,481,472
(2.1% of total
DALYs)

Data sources: CRA: IHME (2021), disease statistics: WHO (2021a and 2021b); “expert survey” and “limited epidemiological data™ Pruss-Usttin et al. (2016).

awithout counting the effect of chemicals in general ambient air pollution, ® excludes second-hand tobacco smoke.

Notes: DALYs: disability-adjusted life years, CRA: comparative risk assessment, COPD: chronic obstructive pulmonary disease, CVD: cardiovascular

diseases, CKD: chronic kidney diseases, IID: idiopathic intellectual disability.

Dopady chemickeho

zhecisteni na cloveka

Self-harm Cancers
Unintentional
poisonings

Congenital
anomalies COPD
Chronic kidney
disease
_ ®—————— Pneumocconiosis
Cardiovascular
diseases

WHO (2021): The public health impact of
chemicals: knowns and unknowns - 2021
data addendum.
https://www.who.int/publications/i/item/
WHO-HEP-ECH-EHD-21.01
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Dopady chemického znecistéeni na clovéeka

MUl

Deaths per 100 000 people
attributable to pollution
[ 1 Nodata

[ 1<50

[ 15175

1 76-100

] 101-150 ' 01000 2000 4000 6000 8000 10000 km
- 151—316 L | 1 1 1 1 | ]

Figure 8: Number of deaths per 100 000 people that are attributable to all forms of pollution, 2015
GBD Study, 2016.* Landrigan et al. (2018)
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Dopady chemického znecisténi na clovéeka

Neurobehavioral Deficits, Diseases, and Associated
Costs of Exposure to Endocrine-Disrupting Chemicals
in the European Union

Martine Bellanger, Barbara Demeneix, Philippe Grandjean, R. Thomas Zoeller,
and Leonardo Trasande

THE Results: The panel identified a 70-100% probability that polybrominated diphenyl ether and organo-

ANTHROPOCENE phosphate exposures contribute to 1Q loss in the European population. Polybrominated diphenyl ether

Special issue: Perspectives on the technosphere REVIEW exposureswere associated with 873 000 (sensitivity analysis, 148 000 to 2.02 million) lost IQ points and 3290

The Antropocene Review (sensitivity analysis, 3290 to 8080) cases of intellectual disability, at costs of €9.59 billion (sensitivity analysis,

Toxic chemicals as enablers and 2o, i?.l{i:grz()s;?ia?g €1.58 -bl||I0r‘| to_€_22.4 bl|||0n).- Qrganophospljnate exposures were. afs‘:?oaated v-'wth 13.0 million (sensitivity

. Reprints and permissions: analysis, 4.24 million to 17.1 million) lost 1Q points and 59 300 (sensitivity analysis, 16 500 to 84 400) cases of
PDISOI’I eI’S Of the teCh nosphere sagepub.co.ukfjournalsPermissions.nav

DOI: 10.1177/2053019617726308 intellectual disability, at costs of €146 billion (sensitivity analysis, €46.8 billion to €194 billion). Autism
'°”""a"'s"'gep”b'°§gﬁgg spectrum disorder causation by multiple EDCs was assigned a 20-39% probability, with 316 (sensitivity
analysis, 126—-631) attributable cases at a cost of €199 million (sensitivity analysis, €79.7 million to €399

million). Attention-deficit hyperactivity disorder causation by multiple EDCs was assigned a 20-69% prob-
ability, with 19 300 to 31 200 attributable cases at a cost of €1.21 billion to €2.86 billion.
,Neurobehavioural effects caused by toxic chemical exposure have profound

implications for society and its ability to self-perpetuate. Not only does society sions: EDC exposures in Europe contribute substantially to neurobehavioral defic
have to shoulder associated health and management costs, but a five point disease, with a high probability of =€150 billion costs/year. These results emphasize the advan- >

decrease in 1Q related to neurotoxicant exposure could also decrease the number es of controlling EDC exposure. (J Clin Endocrinol Metab 100: 1256-1266, 2015) /
gifted individuals needed to solve complex problems in the technosphere.*

Miriam L Diamond

_ Bellanger et al. (2015)
Diamond et al. (2017)
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Co ve mné vyvolavaji zpravy/data o Spatném stavu ZP a jaky k tomu zaujimam postoj?

L

Neovliviiuji moji naladu a chci je znat
Neovliviuji moji naladu, ale i tak si je nechci moc poustét do hlavy
mi smutek &i Spatnou naladu Ci depresi, ale i tak je chci znat

mi smutek &i $patnou naladu ¢i depresi a proto si je nechci moc poustét do hlavy

Ani jedno z vySe uvedeného na mé nesedi
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Chemicals at UNEP

= 2019: Global Environment Outlook 6
= 2019: Global Chemical Outlook Il

QEQ&

‘United Hations

https://www.unep.org/resources/

Hﬁ%}iy UN® | global-environment-outlook-6
PEOPLE “MMHWWM

Chemicals and Waste

GLOBAL
CHEMICALS
OUTLOOK I

FROM LEGACIES TO

INNOVATIVE SOLUTIONS
IMPLEMENTING THE 2030 AGENDA
FOR SUSTAINABLE DEVELOPMENT



https://www.unep.org/resources/global-environment-outlook-6

Chemicals at UNEP

Modern society Is living in the most chemical- GE%
Intensive era in human history, the pace of
production of new chemicals largely
surpasses the capacity to fully assess their
potential adverse impacts on human health
and ecosystems (...) and now chemical
pollution is considered a global threat. (p. 76
and 88)

HEALTH

PLANET UN{"}
HEALTHY  environment
PEOPLE o

https://www.unep.org/resources/
alobal-environment-outlook-6
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Globalni chemické znecist

prfelomova studie z roku 1972

modely dynamiky nasi pfitomnosti na
planeté

pokraCovani modelu rustu "business as
usual" (BAU) pravdépodobné povede
ke kolapsu ZP a ekonomiky

» , protoZe €erpani zdroju
a produkce odpadu a znec¢isténi
prekroé€i unosnou kapacitu planety

exponencialni rlst v uzavieném
systému nemuze donekonecéna rust

kontroverze mezi védci, odborniky i
Sirokou verejnosti, ale v nasledujicich
desetiletich byly tyto objevy podpofeny
modely rdstu, stavu ZP a vyuzivani
zdroju

i dnes, 50 let po svém vydani, zustava
kniha dalezitym zdrojem informaci pro
kazdého, kdo doufa, Ze lépe porozumi
slozitému systému, kterym je naSe
planeta

MUNI RECETOX
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= Donella H. Meadows

:-" Dennis L. Meadows

(0] Jérgen Randers

‘; William W. Behrens Il
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9

0

3

b=

- A Report for THE CLUB OF ROME'S Project on the

= Predicament of Mankind

E |

= 1 m A POTOMAC ASSOCIATES BOOK $275
I

A4 y

eni -

industrial output

per capita ".f

...-u-m'_'!!f‘f_‘ _______

The "'standard” world model run assumes no major change in the physical,
economic, or social relationships that have historically governed the de-
velopment of the world system. All variables plotted here follow historical
values from 1900 to 1970. Food, industrial output, and population grow
exponentially until the rapidly diminishing resource base forces a slowdown
in industrial growth. Because of natural delays in the system, both popu-
lation and poliution continue to increase for some time after the peak of
industrialization. Population growth is finally halted by a rise in the death

rate due to decreased food and medical services.


http://donellameadows.org/the-limits-to-growth-now-available-to-read-online/

Globalni chemické znedisténi - dopady e
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Na zaver ...

mysSlenky prof Scheringera z prednasky na RECETOX seminari 19/9/2023:
= SpolecCnost je v chemickém prebytku: PriliS mnoho ruznych latek v pfiliS mnoha riznych

aplikacich

= Chemické vyrobky jsou potfebné, ale spoleénost musi byt mnohem vice ,chemicky efektivni*

= Je takeé nutna podstatna zmena
tykajici se chemickych latek

= Problémem neni jen uhlikova
stopa chemicky prumysilu,
ale i jeho ,toxicka stopa*“

Fenner, K., Scheringer, M., 2021. The Need for Chemical
Simplification As a Logical Consequence of Ever-Increasing

Chemical Pollution. Environmental Science & Technology 55,

14470-14472.. https://doi.org/10.1021/acs.est.1c04903

MUNI RECETOX

Chemical Simplification

SHh ool

pubs.acs.org/est

The Need for Chemical Simplification As a Logical Consequence of
Ever-Increasing Chemical Pollution

Kathrin Fenner* and Martin Scheringer®

Devising chemically less intense, but functional materials and products requires intense
development efforts and new design principles. Importantly, this also offers promising
— market opportunities because materials and products that are chemically simpler and, —
"1 thereby, easier to recycle and inherently safe are in high demand by many large brands
of consumer products and by the consumers themselves.
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