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ENVIRONMENTAL LABORAOTRY
MEDICAL REPORT

NAME OF THE PATIENT

AGE
DISEASES DIAGNOSED
(AP0 Game Syndr ome)

NAME OF THE AVI RUSO
SYMPTOMS OBSERVED

LABORATORY ANALYSIS

TREATMENT REQUIRED

RECOVERY

AEARTHDO
3.5 Billion Years

Pollution

Pesticides
Population explosion
Politics

Poverty

POPs

A THUMED WeEnD

Loss of Biosphere

Loss of Natural Resources
Increase in Temperature
Failure of Monsoon

Loss of Human Health

High conc. of pollutants in Soil, Water & Air
Large number of PATHOGENIC ORGANISMS

Ecological balance
Sustainable development
Prevention of pollution
Need based utilization

IN 2047 A.D. (EXPECTED)



The Greenhouse Effect

Yy Some of the Infrared radiation passes
v.v through the atmosphere, and some is
- - absorbed and re-emitted in all
- A Some solar radialion ;.o s0nc by greenhouse gas

45 Is refiected by the molecules. The effect of this is to warm

earth and the the earth's surface and the lower
Solar
passes
through
the clear
amosphere —

Most radiation is absorbed : . |
by the earth's surface” \ infrared radiabonis &R L =
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LEVELS of ATMOSPHERIC CO, Concentration

Year CO, level In
ppm
Pre T industrial 2176

Period 1750 A.D.

2010 400 +

Rate of yearly increase = 1.9 ppm



AVERAGE CARBON FOOTPRINT PER PERSON FOR DIFFERENT
COUNTRIES (in tones of CO , emitted per year)

US 20.40
Canada 20.00
Australia 16.30
Russia 10.50
Greenland 10.00
Germany 9.80
UK 9.80
France 6.20
China 3.84
Pakistan 0.81
Bangladesh 0.25
Nepal 0.11
Afghanistan 0.03




The Process of Ozone Depletion

]

1 - CFCz releazed 4 - Cl destroys ozone
2 - CFCs rize into ozaone layer A - Depleted ozone - mare Y
3 - UV releases Cl from CFC= & - More UV - more skin cancer



HOW MUCH ee?

Weeat - 1kg food/day @

We drink - 6 kg water/day Lt

¥/

We breath- 12 kg air I.e Z’fg
13,000 litres/da -

ykﬁ \\\



Biological Effects of Pollutants

A BioconcentratiotY O2 YLJ NA &2y 0SI
concentration and concentration in environment (i.e.
seawater)

A Bioaccumulationbuild-up in concentration of
something with each step of the food chain
I Crosses the blood/brain barrier and placenta
I Eliminated from living tissue very slowly
I Is contained in fish flesh and is not reduced or removed by

cleaning, trimming or cooking

A Biomagnification It refers to the tendency of
pollutants to concentrate as they move from one
trophic level to the next.




ENVIRONMENTAL DISASTER EPISODES IN INDIA
AND ABROAD

Mtis] THE BHOPAL
TRAGEDY

What Really Happened and
What It Means for
American Workers and
Communities at Risk

by
Ward Morehouse and M, Arun
Subramaniam

A Report for the Citizens
Commission on Bhopal




SOME OF ENVIRONMENTAL DISASTER EPISODE ACROSS
C Spring Valley, a neighborhood in Washington, D.C. which was us
a chemical weapons testing ground during World War 1.
C Minamata disease mercury poisoning in Japan (1950s and 1960:
C Ontario Minamata disease Canada
C ltai-ital diseasedue to cadmium poisoning in Japan
C Love Canabxic waste site
C Seveso disast€d976), chemical plant explosion, caused highest
known exposure to 2,3, 7s&trachlorodibenzaep-dioxin (TCDD) in
residential populations
C Times Beach, Missoyi983) the town was completely evacuated
due to adioxincontamination
C Bhopal disaste(December 3, 1984, India), leak of methytiso
cyanate that took place in 1984 resulted in more than 22,000 deatl



https://en.wikipedia.org/wiki/Minamata_disease
https://en.wikipedia.org/wiki/Ontario_Minamata_disease
https://en.wikipedia.org/wiki/Itai-itai_disease
https://en.wikipedia.org/wiki/Itai-itai_disease
https://en.wikipedia.org/wiki/Itai-itai_disease
https://en.wikipedia.org/wiki/Love_Canal
https://en.wikipedia.org/wiki/Seveso_disaster
https://en.wikipedia.org/wiki/Times_Beach,_Missouri
https://en.wikipedia.org/wiki/Dioxins_and_dioxin-like_compounds
https://en.wikipedia.org/wiki/Bhopal_disaster

' WasmanPro

Environmental Solutions

C Sandoz chemical spitito the Rhine river (1986)

C United States Environmental Protection Age&ayperfundsites in
the United States

C AZH=xplosion at a Toulouse chemical factory (2001)

2005 Jilin chemical plant explosions

C TheSydney Tar Pondsd Coke Ovens sites in the city of Sydney
Nova Scotia, Canada, known as the largest toxic waste site in No
America.

C Release of lead dust intésperance Harbour

C Release ofyanide heavy metal@andacidinto the Alamosa River
Colorado from thé&summitville mine causing the death of all aguati
life 17 miles downstream.



https://en.wikipedia.org/wiki/Sandoz_chemical_spill
https://en.wikipedia.org/wiki/Superfund
https://en.wikipedia.org/wiki/AZF_(factory)
https://en.wikipedia.org/wiki/2005_Jilin_chemical_plant_explosions
https://en.wikipedia.org/wiki/Sydney_Tar_Ponds
https://en.wikipedia.org/wiki/Esperance_Harbour
https://en.wikipedia.org/wiki/Cyanide
https://en.wikipedia.org/wiki/Heavy_metals
https://en.wikipedia.org/wiki/Acid
https://en.wikipedia.org/wiki/Alamosa_River
https://en.wikipedia.org/wiki/Summitville_mine

WasmanPro

Environmental Solutions

C Release of 20,000 gallons of lethal chemiagakstam sodium
tradename Vapam) into thElpper Sacramento RivaearDunsmuiy
causing the death of all aquatic life within a-@fe radius.

C Release of CFCs resultingpaone depletion

C Release of sulfur dioxide after a fire at tAeMishragplant in Iraq
C ThePhillips Disasters

C Health issues on thAamjiwnaang First Natiotue to chemical
factories

C Environmental issues with the Three Gorges Dam

C Kingston Fossil Plant coal fly ash slurry spill

C The Great Smoip London in 1952



https://en.wikipedia.org/wiki/Metam_sodium
https://en.wikipedia.org/wiki/Sacramento_River
https://en.wikipedia.org/wiki/Dunsmuir,_California
https://en.wikipedia.org/wiki/Ozone_depletion
https://en.wikipedia.org/wiki/Al-Mishraq
https://en.wikipedia.org/wiki/Al-Mishraq
https://en.wikipedia.org/wiki/Al-Mishraq
https://en.wikipedia.org/wiki/Phillips_Disaster
https://en.wikipedia.org/wiki/Aamjiwnaang_First_Nation
https://en.wikipedia.org/wiki/Environmental_issues_with_the_Three_Gorges_Dam
https://en.wikipedia.org/wiki/Kingston_Fossil_Plant_coal_fly_ash_slurry_spill
https://en.wikipedia.org/wiki/Great_Smog

Children withh Congennzl inamata Diss=ass duseto inrautsnns
methdmercuny poisoning (Harada 1956).

Children with congenital Minamata Disease due to
intrauterine Methylmercury poisoning. (1986)




Charter on Corporate responsibility for
Environmental ProtectioirR003 ( CREP)

A 17 industrial sectors

Shift to
‘ Reduced Membrane
mercury release technology
‘ Reduction of by 2012
mercury
consumption
®p
mercurisation
of caustic
soda
.Mercury

distillation



Energy
savings
Reduced

carbon

footprint and
costs

Improved
product
guality

Membrane v
ercury free
cell - toxicity
reduction
advantages

Reduction in
mercury
management
Costs




BHOPAL TRAGEDY

More than three thousand people lost their
ives and estimated more than two lacs were
seriously injured.

The accident at Bhopal resulted due to
Ingress of water into large storage tank of
methyl isocyanate (MIC). This cause pressure
build up. The explosion covered the nearby town
with toxic gases. MIC was responsible for
Bhopal tragedy and its use could have been
avolded by using and alternative synthetic path.



Alternative to MIC chemical

BHOPAL
COoCl, +  CHj3NH, » CH3NCO OO
Methyl Isocyante\
O-CONH-CHj,

CARBARYL

OH OCOCI
CH3NH,

ALTERNATIVE




Dinxin - majondreialthnconeerns

Dioxin are human carcinogen

Exposure to TCDD increases the risk of cancer
at multiple sites, including lung cancer

Associated with Non-Hodgkin Lymphoma (NHL) or skin
cancer. Chloracne is acne like condition develops after
first exposure of Dioxin

Overall increased risk in occupational / accident studies
is 40-100%.
Dioxin act like fat soluble Hormones

Dioxin are powerful Hormone disrupting chemicals

Disrupts at least six different hormonal systems ; male
and female sex hormones; thyroid hormones; Insulin;
gastrin; and glucocorticoid



HAZARDOUS & TOXIC
RACE ORGANIC POLLUTANTS




~ PERSISTENT ORGANIC POLLUTANTS
(POPS)

A POPs are compounds that resist degradation and thus remain in the
environment for years. POPs- dirty dozen

Aldrin, Chlordane, DDT, Dieldrin,
Endrin, Heptachlor, Hexachlorobenzene, Mirex,
Toxaphene, PCBs, Dioxin Furan

POPs have the ablility to volatilize and travel great distances through the
atmosphere to become deposited in remote regions. The chemicals also
have the ability to bio-accumulate and bio-magnify, and can bio-concentrate
(.,e. become more concentrated) up to 70,000 times their original
concentrations.

POPs may continue to poison non-target organisms in the environment and
Increase risk to humans by disruption in the endocrine, reproductive, and
Immune _systems; cancer; neurobehavioral disorders, Infertility and
mutagenic effects, although very little is currently known about these chronic
effects.



http://en.wikipedia.org/wiki/Aldrin
http://en.wikipedia.org/wiki/Aldrin
http://en.wikipedia.org/wiki/Chlordane
http://en.wikipedia.org/wiki/DDT
http://en.wikipedia.org/wiki/Dieldrin
http://en.wikipedia.org/wiki/Endrin
http://en.wikipedia.org/wiki/Heptachlor
http://en.wikipedia.org/wiki/Hexachlorobenzene
http://en.wikipedia.org/wiki/Mirex
http://en.wikipedia.org/wiki/Toxaphene
http://en.wikipedia.org/wiki/Bioaccumulation
http://en.wikipedia.org/wiki/Bioaccumulation
http://en.wikipedia.org/wiki/Bioaccumulation
http://en.wikipedia.org/wiki/Biomagnification
http://en.wikipedia.org/wiki/Biomagnification
http://en.wikipedia.org/wiki/Biomagnification
http://en.wikipedia.org/wiki/Endocrine_system
http://en.wikipedia.org/wiki/Reproductive_system
http://en.wikipedia.org/wiki/Immune_system
http://en.wikipedia.org/wiki/Immune_system
http://en.wikipedia.org/wiki/Immune_system
http://en.wikipedia.org/wiki/Cancer
http://en.wikipedia.org/wiki/Infertility
http://en.wikipedia.org/wiki/Mutagenesis
http://en.wikipedia.org/wiki/Mutagenesis
http://en.wikipedia.org/wiki/Mutagenesis
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Toluene
Chloroform,*
Methylene Chloride*
Benzene*
2-Butanone
Isopropy! Alcohol
EthanolA

N-Hexane

Carbon Tetrachloride*
Trichloroethene *
Ethyl Benzene

m-p, Xylenes
Acetonitrile
Acrylonitrile *

1,2 -Dichloroethane*
Vinyl chloride
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Carbon Disulphide
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Methyl Mercaptan
Dimethyl Disulphide
Dimethyl Sulphide
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(* known or suspected human or animal

carcinogensz



Eyes e
(36 Chemicals) Central Nervous System

(35 Chemicals)
Respiratory System

(34 Chemicals)

Liver
(20 Chemicals)®—

Kidneys
(18 Chemicals)

Gastrointestinal Tract
(2 Chemicals)

Reproductive System
(5 Chemicals)

| ——e Bone Marrow
- (1 Chemical)
in

(34 Chemicals)®




POTENTIAL GENEROSTORS

- S . Consumer Solvents
Mc'tor -~ =3 . %A
Vehides A e = ¢
3-:- ":~ . -~
. : e, ) '
-

Industnal/
Commercia
Processes

Sources of VOC



EFFECTS OF VOC

General Effects

A
A
A

VOC are contributors of ozone formation in the presence of sunlight
Damage the vegetations and materials

Greenhouse gas 7 Global warming

On Human Health

A

Acute effects - Breathlessness, Irritation of eye, nose and skin, Dry

throat, Loss of coordination, Headache .

Chronic effects - Heart attacks, Damage to liver, kidney, Lungs &

Central nervous system

Carcinogenic Effects due to VOCs like Benzene, Formaldehyde, 1,3-
Butadiene . Higher exposures to formaldenyde may also cause

memory problems and anxiety .



Dioxin Chemical Health Effects

P
BEFORE Ukraine President AFTER
Yushchenko endured dioxin poisoning, likely by political foes, which, along with
nearly killing him, left his skin severely disfigured. WiLLisms.com



Health Effects Due to Pollution in Ir
U Lead in School Children of Delhi

i Earl i er (459 | 80ldRef) BARC) ; 15
I Present :-18 ug/dl (Ref: AlIMS)
I Safe Limit : 10 pg/dl

U CO in Blood of Exposed Population
I CO-Hb : 35.3 % (Ref: NIOH)
I Safe Limit : 2%

U Benzopyrene Level in Ambient Air: Proven Carcinogen
i 26 ng/m(Delhi) 56 ngAfMumbai)
i 21 ng/m(Kolkata) (Ref: NEERI)
I Safe Limit : 10 ng/m3

U Benzene in Air of Metro Cities
I Proved Carcinogen
i Safe Limit: 1 pgfn






Green is In Centre : Balancing

|




Carbon Dioxide + Water

Light Energy
Chlorophyli

Glucose + Oxygen



PLANT FACTORY

Plants can manufacture 1000 s of Chemicals
of various compounds at Normal
Atmospheric Pressure , Temperature

But we Canot Why



~Y

NGreem N
widely use terminol ogy | n é

Products
Companies
Buildings
Campuses
Materials, etc



What Is Green Chemistry ?

ilhe design of chemical processes,
products and technologies that
reducesor eliminates the use and
generatiorof hazardous u b st ar

34



«~ Green chemistry Is a mix of organic
chemistry, Inorganic chemistry,
biochemistry and analytical chemistry.

« Its main goal Is to develop methods
that help avoid dangerous chemical
waste.

35


http://simple.wikipedia.org/wiki/Organic_chemistry
http://simple.wikipedia.org/wiki/Organic_chemistry
http://simple.wikipedia.org/wiki/Organic_chemistry
http://simple.wikipedia.org/w/index.php?title=Inorganic_chemistry&action=edit&redlink=1
http://simple.wikipedia.org/w/index.php?title=Inorganic_chemistry&action=edit&redlink=1
http://simple.wikipedia.org/w/index.php?title=Inorganic_chemistry&action=edit&redlink=1
http://simple.wikipedia.org/wiki/Biochemistry
http://simple.wikipedia.org/w/index.php?title=Analytical_chemistry&action=edit&redlink=1
http://simple.wikipedia.org/w/index.php?title=Analytical_chemistry&action=edit&redlink=1
http://simple.wikipedia.org/w/index.php?title=Analytical_chemistry&action=edit&redlink=1

or sustainable/environmentally
benign chemistry is the design of chemical products
and processes that reduce of eliminate the use and
generation of hazardous substances

GC minimize:
| waste, energy use , resource use (maximize

efficiency)
A Risk to human health and the environment

A Generation of pollution at the source
A utilize renewable resources

I Transforms existing practices to promote < : 4
sustainable development "




What is Green Chemistry?

Benign
Disposal

/ Recycle/Reuse \

Chemical usage
Energy usage

Reduce-

Hazardous materials, processes
Replace- |nefficient processes

Non-sustainable components







DEFINATION OF CHEMICAL
INDUSTRY

Chemical industry is the most responsible source of pollutants and wastes t
environment. The general perception of the chemical industry is that, it has
responsible for an array efivironmental.and health related problems




Chemical Release to the environment
59 5% - AlIR 10.3 - Land
20.5% - Underground injection 9.7% - Surface Water



A- Chemical Industry sector

B- Primary metals
C-Paper
D-Petroleum

E- Stone/Clay

F- Fabricated
Metals

G-Electronics

H- plastics

|-Trasnportation
Equipments

Chemical release by industrail sector in millions of pounds



Hazardous ¢hemica
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Preventing the pollution at its source

With emphasizing on minimizing th
hazard, and maximizing the efficien
of any chemical process

Studyingthe effect of the pollutants on the
environmentand the remediation
processes




(Anastas and Warner 1998)

1. It Is better to prevent waste than to treat
or clean up waste after it is formed.

2. Synthetic methods should be designed to
maximize the incorporation of all
materials used in the process into the final
product.



