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Chemicke latky
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Kolik (Fadove) chemickych latek zna lidstvo?
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Chemicke latky

= svét kolem nas = chemie (zname > 100 mil. chemickych latek)
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Chemicke latky

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

Kolik chemickych latek (Fadové) vyrabime a pouzivame?

sto

tisic
deset tisic
sto tisic
milion

ani jedna odpoveéd’'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

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

ECHA » Information on Chemicals » EC Inwventory

MECHA

EUROPEAMN CHEMICALS AGEMNCY

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 0.3, C 146A, 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 MNotifled 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 Mo-longer Polymers (NLP) list was drawn up, consisting of such
substances that were commercially available between 18 September 1981 and 31 October 1993,

> Filter the list

Page 1 of 2,125 = 50 Items per Page w Sho gl 50 Previous Mt Last —
Name ™ EC no. CAS no. Molecular Formula Description
“"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

//echa.europa.eu/cs/information-on-chemicals/ec-inventory
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Clovék vzdy pouzival ChL, produkoval odpad a éelil nasledkiim

= skladky odpadu znamé jiz ze starovéku
= olovéna potrubi v rimském impériu R
= prumyslova revoluce - drasticky narust produkceChL a produkce odpadu
= polovina 18. stoleti — znecisteni ovzdusi, londynsky smog, nemoci

= zacatek 19. stoleti — zpracovani nafty, produkce organickych chemikalii,
umela hnojiva, olovo do benzinu

= polovina 19. stoleti — boom pesticidu - green revolution, vyuzivani HMs
= 0d 60. let — zlepseni nakladani s odpady, legislativa

= od 70. a 80. let environmentalni legislativa, regulace ChL
= produkce ChL a odpadu stale roste s rustem populace a GDP »

efsam

European Food Safety Authority

MUNI RECETOX



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

AR A &N 4

= mrak vysoce toxickeho plynu tezsiho nez vzduch — MIC, CO,
NOx, HCN, MMA, CO,, COCI,

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

'Y CLINTION B
" ¢ wmnma THE IR
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Seveso

= 10.7.1976 unik chemikalii z tovarny na vyrobu pesticidu
= cca 6 tun chemikalii s cca 1 kg 2,3,7,8-TCDD

= zamoreni oblasti cca 18 km?

= 37.000 lidi s nasledky otravy Cl O

ALLE PERSONE NON AUTORIZIATE
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Dalsi chemicke 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


https://en.wikipedia.org/wiki/List_of_industrial_disasters

Management pri chemickych katastrofach

SOl P R i hned, Neclhmss 1o 18
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nejen katastrofy ...
Tributylcin

= biocid, Siroke vyuziti
= uvolneni do morskyc

= bioakumulace, meta
= vliv na hormonalni s
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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

EEA (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

2000

2005

2010 2015 Schgyen et al. (2019)

14



nejen katastrofy ...

DDT
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Ne vsechny pribehy konci spatne

production and release

‘ damage in natural environment

[ cause of damage emerges
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Figure 6.5 DDT levels in humans, 1960-2008
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APIs
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Figure 6.14. Potential population at risk from malaria: Baseline, 2010-2050
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Ne vsechny pribehy konci spatne, i kdyz ...

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)

[] CFCs production & consumption

B Ozone depleting substances
in stratospher
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B Increased UVradiation
at the earth's surface

B Background skin cancer rate

B Estimated additional skin cancer
from ozone layer depletion

This graph illustrates the approximate time lags between CFC production, the resulting depletion of the stratospheric ozone

layer and subsequent extra penetration of

radiation and the impact this will eventuall

rate of skin cancer, given the 30-40 year average latent period for such cancers. Reality is
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’
in stopping CFC production and averting much more skin cancer from ozone depletion than what is now expected. (Slaper, et

al., 1996).

¥r have on increasing the background
ar more complex than this schematic



Pribehy - “Late Lessons from Early Warnings”

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

= azbest ve stavebnictvi

= tributylcin

= PCBs v priumyslu

= freony a ozonova vrstva

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

= Kkauza dietylstilbestrol

2002

= Kkoureni a rakovina
= pesticidy (DDT, neonikotinoidy, )

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 19
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Kontaminovana mista

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

Kontaminovana mista

|l

Blacksmith Institute (2006)

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

https:// i [ . /30353-most-polluted-pl -earth.html
I\/I U I\I I R E c E T 0 X httg:://axxszgsrftlﬁi?:gi‘lceorﬁan.com/rsrl]iglsesﬁgwt}fO-n?lggt?go?ﬁlted-prl];ces-in-the-world/
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Pomalé uvolnovani a pusobeni ChL

MUNI RECETOX
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Zivotni cyklus vyrobku
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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

36% soils with 2 3 simazine-2-hydroxy from .
pesticides over  [SSS , terbuthylazine application JESSSE s
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Smeési — koktejly polutantu

Pesticidy: 41% objektd nad limit

Zadné citlivé oblasti, zranitelné oblasti ani opatfeni !

«~  pfekrofena referenéni hodnota /
A threshold value ex;

Vys I e d ky m o n ito ri n g u |:| desetyldesisopropylatrazin / DEDIA
)4 E 2,6-dichlorbenzamid / 2, 6-dichlorobenzamide
VOd C R 2 0 1 4-2 0 1 6 |:| atrazin 2-hydroxy / atrazine 2-hydroxy .

- desetylatrazin / DEA

- atrazin / atrazine

koncentrace nad mezi stanovitelnosti /

. concentration above limit of guantification

koncentrace pod mezl stanovitelnost /
concentration below limit of quantification

= 43% objektt‘]
nad limit 0.1 pg/L
pro jednotlivy pesticid

I:I prometryn [ prometryn

= 31% objektd
. . [_] acetochior OA/ acetochior 04
n ad I I m It [ acetochior ESA f acefochior £5A

|:| chlortoluron / chiorofoluron

I 2iachior OA/ alachior OA [ rexazinon ! hexazinone =] isoproturon / isoproturen
] ] o
p ro S u m u p eStI CI d u - alachlor ESA/ alachior ESA |:| metazachler OA/ melazachior OA l:l chloridazon | chioridazen - Klopyralid / clopyralid
- metolachlor QA f metalachior OA % metazachler ESA | metazachlor ESA g}gggz_ig: 32592‘;2;}" mett:.'ji_guzin g:sami.no gil.';gtrg‘l
metribuzin desamine

chloridazon methyl desphenyl /
- metolachlor ESA/ metolachlor ESA E MCPP/ MCFP - chloridazon methy desohenyl - bentazon / bentazone l
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ProC 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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Increased grov
Fish begin to die algae shading
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Excess uss of Chemical
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ground water contamination
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Jaké skupiny latek zneCiStujicich ZP vas napadaiji?

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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¢innosti -
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Skupiny znecist'ujicich latek

= anorganicke plyny

=  kovy

= prumyslové kyseliny

= radionuklidy

= nutrienty (ziviny, anorganicka hnojiva)

= organické (degradabilni, komunalni, fekalni)

znedcisténi

= komunalni chemie — PCPs, detergenty, mydlia,

zmeékcovadila ...

= nehalogenovana rozpoustédla (alkoholy, etery,

BTEX ...)

= halogenované alifatické uhlovodiky (freony ..

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

MUNI RECETOX

)

)

persistentni organické latky (POPs),
halogenované [produkty pramyslu (PCBs,
PBBs) a vedlejSi produkty (PCDD/Fs, PBDD/Fs)]

pesticidy [insekticidy — nehalogenované vs.
halogenované (patfi mezi POPs), herbicidy]

farmaka, l€Civa
produkty denni spotfeby (PCPs)
PAHs — polycyklické aromatické uhlovodiky
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Globalni chemické znecisteni - dopady
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Které SDG souvisi s chemickym zneciSténim PRiMO
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Expozom
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Dopady chemickeho

ZNnecis

Table 1: Some major health impacts associated with environmental exposures to
chemicals and other environmental stressars. Source: Adapted from EEA (2005)

Health impact

Infectious diseases

o B

Associations with some

environmental ex posures

Water, air and food contamination
Climate change-related changes in the

lifecycle of pathogens

teni na cloveka

Respiratory diseases,
including asthma

Sulphur dioxide
Nitrogen dioxide
Inhalable particles
Ground-level ozone
Fungal spores

Dust mites

Pollen

Cancer

Air pollution

Some pesticides
Asbestos

Natural toxins (aflatoxins)

Polycyclic aromatic hydrocarbons
Some metals, e.g. arsenic, cadmium,

chromium
Benzene
Dioxins

Skin diseases

UV radiation

Some metals, e.g. nickel
Pentachlorophenol
Dioxins

Reproductive
dysfunctions

Polychlorinated biphenyls (PCBs)

DDT

Cadmium

Phthalates and other endocrine disruptors
Pharmaceuticals

Cardiovascular diseases

Air pollution
Carbon monoxide
Lead

UNEP (2013)

Developmental (foetal

and childhood) disorders

Lead

Mercury

Cadmium

Some pesticides
Endocrine disruptors

Nervous system
disorders

Lead

PCBs
Methylmercury
Manganese

Some solvents
Organophosphates

Immune response

Some pesticides

https://www.fao.org/3/cb4894en/o

I\/I U I\I I R E c E T 0 X nline/src/html/chapter-04-3.html

., »  — Brain

/ Lymph nodes

B —— Thyroid

. Heart and
cardiovascualr
system

\ Lungs

\ Stomach

Liver
Kidneys

Intestines

=

Bladder

Reproductive system

Bones andjoint

Skin

-
==

2\

—_—

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

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

Pesticides, PAHs, PFAS, PCBs, microplastics hypertension,
endothelial dysfunction, vascular inflammation, oxidative stress,
atherosclerosis

Arsenic, asbestos, cadmium, chromium, copper, mercury, radon
Pulmonary emphysema, asthma, chemical pneumonia,
lung cancer, mesothelioma

Nitrogen and ionizing radiation
Stomach cancer

Phthalates, PCBs
Altered insulin metabolism and adipogenesis, diabetes

DDT, chromium, copper, PAHs, PCBs, PFAS, phthalates
Increased cholesterol levels, liver cancer, elevated hepatic
enzyme levels, necrosis

Cadmium, lead, mercury, PAHs, PFAS
Renal tubular dysfunction, kidney weight changes,
progressive nephropathy, chronic inflammation, kidney cancer

Arsenic, copper, lead, mercury, tin, microplastics, POPs
Nausea, vomiting, diarrhea, cancer of gastrointestinal system,
abdominal pain and cramping

Arsenic, lead

LA .

Cancer of urinary bladder, urinary changes

Antimony, asbestos, lead, manganese, phthalates, PBDEs, PCBs, PFAS
Testicular atrophy, early menopause, reduced testosterone, reproductive
alterations, decreased libido, impotence, sexual dysfunction, endometriosis,
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

Arsenic, chromium, PAHs, PCBs
Hyperkeratosis, hyperpigmentation, hypopigmentation, skin irritation
and inflammation, chloracne, hirsutism, skin, tooth, and nail abnormalities
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Choking to death

] y
Deaths attributable to the Joint effects of household and
amblent alr pollution In 2012, by region ("000)

America
LI 131 Europe HI

znecistéeni na ¢lovéka 5

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

Europe LMI

Acute lower raspiratory disease - 506 000

= 8-9 mil lidi roCné zemre na nasledky T ] — i
Z n eéi été n I’ Ischaemic haast d?:::

Source: WHO 2012

o znecCisténé venkovni ovzdusi 3,7 mil

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

o znecisténa puda a voda
https://ensia.com/voices/leading-cause-
death-developing-countries
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 advan
economies plus India and China is estimated to be
trillion per yearjin lives lost and ill health. In OECD

1 mil

ed

Us53.5

countries the monetary impact of death and illness due to
oputdoor air pollution in 2010 is estimated to have been

US$1.7 trillion.
I\IIUI\I_I_ NL VL I UA
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Key:
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HI = high-incoms
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2275 Western Pacific HI
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UNEP (2014)

Global premature deaths from selected environmental risks: Baseline,

2010 to 2050
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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) CKDTES?S%E-
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. - pneumaconiosis:
trichloroethylene)? 16:458) 726,968)
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 2,002,328 53,481,472
diseases, chronic kidney (3.6% of total (2.1% of total
diseases, idiopathic intellectual deaths) DALYSs)

disability, cancers,
pneumoconiosis, COPD

Data sources: CRA: IHME (2021), disease statistics: WHO (2021a and 2021b); “expert survey” and “limited epidemiological data”™ Priiss-Usttn et al. (20186).
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 chemického

zhecisténi na cloveka

Self-harm Cancers
Unintentional
poisonings

Congenital

anomalies COPD
Chronic kidney

disease
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 znecisteni na cloveka
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attributable to pollution
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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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P s 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 1Q points and 3290
The Anthropocene Review (sensitivity analysis, 3290 to 8080) cases of intellectual disability, at costs of €9.59 billion (sensitivity analysis,

Toxic chemicals as enablers and 2, leth“c':l?()szia?g €1.58 billion to €22.4 billion). Organophosphate exposures were associated with 13.0 million (sensitivity
poisoners of the technosphere sagepub.co.ullj;z::r::ﬂ:;;Eﬁ;?:::;sv: analysis, 4.24 million to 17.1 million) lost 1Q points and 59 300 (sensitivity analysis, 16 500 to 84 400) cases of

DOI: 10.1177/2053019617726308 intellectual disability, at costs of €146 billion (sensitivity analysis, €46.8 billion to €194 billion). Autism
fournals agepub comihome/ant spectrum disorder causation by multiple EDCs was assigned a 20-39% probability, with 316 (sensitivity

®SAGE _ : - L : -
o ) analysis, 126-631) attributable cases at a cost of €199 million (sensitivity analysis, €79.7 million to €399
Miriam L Diamond 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 sions: EDC exposures in Europe contribute substantially to neurobehavioral defic

disease, with a high probability of =€150 billion costs/year. These results emphasize the advan-
es of controlling EDC exposure. (J Clin Endocrinol Metab 100: 1256-1266, 2015)

only does society have to shoulder associated health and management
costs, but a five point decrease in 1Q related to neurotoxicant exposure
could also decrease the number gifted individuals needed to solve

complex problems in the technosphere.® Bellanger et al. (2015)
Diamond et al. (2017)
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Chemicals at UNEP

= 2012: Global Environment Outlook 5
= 2019: Global Chemical Outlook I
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Prehled hlavnich skupin polutantu Holoubek (2018)

MUNI

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

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)
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MUNI

sewage treatment.

Chemical Source Context Main environmental problems Main Scale of effects
(substance | Natural| Anthropogemic 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,) emuissions of natural gas, coal- effect)
SEAIT SImISSIOnS.
Carbon ++ + Product of mcomplete Tropospheric ozone formation, +
monoxide combustion, for example in indirect etfects on CH, and O,
(CO) transport vehicles
Sulfur + + Results from sulfur present in Acidification, aerosols AWS B H + +
dioxide fuels. formation, short term cooling
(50, (SO5)
Nitrogen + + Produced from atmospheric Acidification, eutrophication, AW S B H + +
oxides NOy nitrogen in combustion greenhouse eftects, smog,
(NO + processes, and released from troposphernc ozone formation,
NO,) some industnal processes. short term cooling (NOy),
aerosols formation

Nitrous ++ + Produced by soil bactena Ozone depletion, greenhouse A + + +
oxide notably from nitrogenous effects, smog
(IN,O) fertilizers.
Ammonia ++ + Produced by anaerobic Acidification, eutrophication, + +
(INH,) respiration, for example n aerosols formation

46
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Chemucal Source Context Main environmental problems Main Scale of effects
(substance | Natural | Anthropogenic compartment | Global | Regional | Local
or
mixtures)
Ozone (O;) ++ + Produced from nitrogen oxides | Smogs, troposheric formation A.B H + + +
and volatile organic compounds
in the troposphere.
Particulate ++ + Industrial processes and Short-term cooling, acrosols AH + +
matter transport emussions. formation, health effects, long-
range transport
[Volatile ++ + Sclvent emussions, productson | Smogs, acrosols formation, AH + + +
Organic mcomplete combustion, indirect effects on CH, and O,
Compound vegetatlon enussions
s (VOC)
Chlorofluor + ++ Formerly in wide use as Ozone depletion, long-range A.B.H + +
o-carbons refrigerants, foaming agents and | transport, global warming
(CECs) acrosols, now largely phased out
and replaced by
hydrochlorofluorocarbons
(HCFCs) and
hydrofluorocarbons (HFCs).
MNitrate + ++ Sourced from mitrate fertilizers | Acidification, eutrophication W.H + +
(NO;) and released into the
environment.
Phosphate + ++ Sourced from phosphate Eutrophication W H + +
(PO ) fertilizers and released into the

environment.

orthoxylene metaxylene

GCHs

CHs
paraxylene
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Chenucal Source Context Main environmental problems Main Scale of effects
(substance | Natural | Anthropogenic compartment | Global | Regional | Local
or
nmuxtures)
Heavy ++ + Released from industrial Health and wildlife effects, long-| A, WS, B, H + + +
metals processes mncluding minmng and | range transport
processing of metal ores.
Mercury + ++ Mercury metal released during | Health and wildlife effects, long-| A, WS, B,H + + +
coal combustion, also artisanal | range transport
muning, and converted to fat-
soluble methyl and dimethyl
mercury i the environment.
Cadminm + ++ See heavy metals (above). Also | Health and wildlife effects WS B H + +
present in some phosphate
fertilizers, and taken up by crops
such as potatoes.
Lead + ++ Leaded fuels phased out, and Health and wildlife effects (A),WS,B.H + +
82% of lead-acid batteries are
recycled, but some sues persist.
Contaminated sites remain.
Lead paints still used in some
places.
Arsenic + ++ Formerly widely used as Health and wildlife effects W.S,BH + +

pesticides, resulting in
contaminated legacy sites.
Released m mining and smeloung
operations.

REUVEITUA
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Chemucal Source Context Main environmental problems Main Scale of effects
(substance |Natural| Anthropogenic compartment | Global | Regional | Local
or
nuxtures)
Radionuch + ++ Released in mining and Health and waldlhfe effects W.S,B.H + + +
des processing of uranmm 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,BH + + +
processing operations and
pootly-managed food wastes
leading to landfill leachates.
Biologically + + Detergents and other Eutrophication W.S,BH + +
easy surfactants, for example.
degradable
chemucals
01l + ++ While major spills draw Health, wildlife, ecosystems W S, B, H + + +

pollution

attention, there is ongomng
leakage of petroleum
hydrocarbons mto the
environment from oil-recovery
operations, and uses such as
lubrication of transport vehicles.

effects, exchange of surface
properties

HaC’\/\s ~""CHs

n

r
OHK/\CHa
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Chenmucal Source Context Main environmental problems Main Scale of effects
(substance |Natural| Anthropogemnic compartment | Global | Regional | Local
or
nmuxtures)
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, WS, B, H + + +
pesticides into the environment,| effects
and domestic use can also
expose people to hazardous
material.
Persistent ++ Chemuicals such as dieldnn, Health, wildlife and ecosystems| A, WS, B, H + + +
Organic heptachlor, effects, long-range transport
Pollutant hexachlorocyclohexane (HCH)
pesticides and other organochlorines have
been banned under the
Stockholm Convention but
legacy quantties remamn. Use of
DDT is restricted under the
Convention.
Polycyclic + These substances are Health, wildlife and ecosystems| A, WS, 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.

MMunil

REVEIUKX

Diazinon Chlorpyrifos
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Chemuical 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, WS, B, H + + +
-biphenyls transfer fhuds 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, WS, B, H + + +
dibenzodi combustion processes, released | effects, long-range transport
oxins and to the environment and
—furans bioaccumulated mamly from
(PCDDs/ foods. Steps taken under the
Fs) Stockholm Convention have
seen great reductions in
EITISSIONS.
Bromunate ++ Many such compounds in use. Health, wildlife and ecosystems| A, WS, B, H + + +
d flame Some are problematic because | effects, long-range transport
retardants of transport, bioaccumulation
(BERs) and toxicity and have been
banned under the Stockholm
Convention.
Perfluoro- ++ Major use in electroplating of Health, wildlife and ecosystems| A, WS, B, H + + +
octane metals but also released during | effects, long-range transport
sulfonic environmental degradation of
acid other industrial products such as

surface actrve agents.

(PEOS)
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Chemucal Source Context Main environmental problems Main Scale of effects
(substance |Natural | Anthropogemc compartment | Global | Regional | Local
or
nmixtures)
Pharmace ++ Many pharmaceuticals are Health, wildlife and ecosystems| W[S, B, H + +
uticals discharged with human wastes effects
mto sewage systems and have
been detected in water ways and
water treated for donking,
Veterinary ++ Veterinary drugs are released to | Health, wildlife and ecosystems| WS, B H + +
drugs the environment in the same effects
ways as pharmaceuticals.
Personal ++ Chemicals in personal care Health, wildlife and ecosystems| W[5, 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 compenent) and alkylphenols
(in detergents) have been shown
mn laboratory studies to disrupt
endocrine hormone systems.
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