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Wiley-Blackwell, ISBN-13: 9780632053834

Environmental
Analytical Chemistry




The Earth

The Earth 1s a system that consists of air, water, rock and
living things. All of the “parts’ interact with each other.
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Some Definitions

ENVIRONMENT: The physical and biological factors along
with their chemical interactions that affect an organism
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POLLUTANT: A substance that 1s present as a result of

human activities|and has a detrimental effect on the
environment or hazardous to man

k) e s i s g Al e Bl g 4 il adaidl At aa ¢ sale 1 glal)
VA4 . : : .
A contaminant 1s a substance that 1s Eresent 1n greater

concentration than i1ts natural concentration as a result of
vvv‘e: —
human activities
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Environmental Science: 1s the study of the
complex interactions that occur among air,
water, earth and living organisms, and the effects
of human being and technology on it.
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Environmental Biochemistryv: 1s the effects

of environmental chemical species on the life
of human and living organisms.




Ecology

*Ecology is the science that deals with the
relationships between living organisms
with their physical environment and with
each other.
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Kcosystem o &

[ An ecosystem is a grouping of organisms that
interact with each other and their_
environment in such a way as to preserve the
grouping.

[l There is a great variety of ecosystems in
structural and functional attributes.
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Classification of environment
 Atmosphere — consists of theJair that surrounds the Earth

e Geosphere — consists of all the rock, soils and[ sediments]

on the Earth

 Hydrosphere — consists of{all water]f_r__e_gh or saltwater

* Biosphere — all living things on the planet
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Atmosphere

1 Layer of gases covering the earth surface

Consists of different regions (based on composition, temp. etc)

| Moderates earth’s temperature(absorbs uv radiation from sun)
—— S .

:(Atmosphere) sl Bl

oa V) man et Al @l el dal @
(A Y e i) pall da g Sl e fly) ddline hlia (e S5 @
(ol (e dnsiil) (568 AalY) Gaiad) W) 350 pa Ay Qo e Jexd @

Layers of the atmosphere:
Troposphere, stratosphere, mesosphere and thermosphere
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Major regions of the atmosphere

xtends to the far outer reaches of the

Incoming solar radiation atmo§phere
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Hydrosphere

The hydrosphere consists of the Earth’s water
resources: oceans, lakes, rivers, streams, groundwater,

and glaciers
glacier
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Distribution of earth’s water
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97.2% 1s 1n the ocean sl 8 97.2%
ns 2.1% is in glaciers L~ L R A2.1%
0.6% is in groundwater and soil moisture~” hd ijjtjj‘jl/j &6:2‘}
less than 1% 1is 1n the atmosphere PRI o % e
less than 1% is in lakes and rivers -=Usslls Sl all Gl gos 3 %1 oo U8

less than 1% 1s 1n all living plants and animals.
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Distribution of Global Water
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¢ Salinity . 1s a measure of the amount of salt dissolved in a
liquid. Ocean salinity 1s about 3.4 to 3.7%

* Measuring the conductivity 1s an accurate way to determine
salinity.

* The cryvosphere is all the frozen water on the
surface of the earth.
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* This 1s solid earth including so1] supporting plant life.

The Earth can also be divided into|5 layerq based on physical properties
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Definition of lithosphere: the outer part of the solid earth composed of
rock essentially like that exposed at the surface, consisting of the crusfiand
outermost layer of thelmantle ‘( silicate).
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e Refers to all living organisms Aol | e L:J‘ e

[0 Living organisms and the portions relating to them are
called BIOTIC

[ the non living portions are known as ABIOTIC

[0 The section of the environment consisting of human
activities 1s called ANTHROSPHERE
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The Anthrosphere: may be defined as that part of the
environment made or modified by humans and used

for their activities.
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Anthropogenic activities




NEAA
Acid rain

Any ppt —pH value < 5.6
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Formation of acid rain ¥ 94 Acid Rain
SO2+NO, __ | ;
Noid2, )
—mixed with moisture P o f A o N e S
—sulphuric acid (stO 4) & J Sses prIS e
nitrate acid(HNO,) Ihe, S eg pio s Y]
—dissolved 1n rain B NS 2
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—talls onto the ground as acid rain
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Effects of acid rain

s\ e sS , ZimdNaraZ cn s
ACIDIFICATION OF LAKES
AND WATER BODIES
WHICH AFFECT AQUATIC

LIFE P 2w iy

- DAMAGE OF FORESTS
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- AFFECT BUILDING
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Chemical Analysis in Environmental
Chemistry
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Chemical analysis is a first step_in
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environmental chemistry research.
Environmental chemistry determines :
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A: the nature of the pollutants.

B: the quantity of specific pollutants
in the environment.
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Cycles of Matter
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1Matter is recycled (it changes
form, but never leaves)

1Energy is not recycled
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Cycles of Matter
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» The important cycles of matter in

an ecosystem include

—water cycle s“we>

u-—*\—5$\ sy S o
—carbon and oxygen cycles

—nitrogen cycle  «¢<s-t e
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Water Cycle (Hydrologic ¢“:-->
Cycle) = wriiws w0 o
1A continuous process
where water moves from
the earth’s surface to the
atmosphere and back
again
1Changes its physical form
gas - liquid - solid




Steps of the Water Cycle

1 Evaporation - liquid to gas  —
1 Condensation - gas to liquid oD\

1 Precipitation - water vapor condenses
and falls back to earth . Jsres>

1 Transpiration - loss of water from
leaves (liquid to gas) . sv,oa - g
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Water Cycle




Carbon Cycle *~>7'°"7~
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1 Plants absorb Carbon Dioxide from the atmosphere
and use 1t combined with water they get from the
so1l to make substances needed for growth.

[l Photosynthesis uses the carbon dioxide to produce
sugars S me) Coz e Sl

[ During respiration, carbohydrate reacts with oxygen to

produce CO, which is returned to the atmosphere and
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energy is released. T s by Cor  sead

CH,O0+0, © CO + H,O + Energy. a.csmtese
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) ) —p2
C-cycle o

5 e d)
[HCombustion of wood releases CO, into the
atmosphere.
2CH, + 40, — 20€0, + 4H,0+=v

Pc
J o

[IMicro organisms also play an important role in
C — cycle.

WA <4y Dby

Kecoz

27

* \4‘ /9>
- V0,82 Vv T
597 -



Carbon Cycle
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Animal emissions
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Nitrogen Cycle

+ Nitrogen (N)isan PVA v @ S o ps 020
essential component =<5 epa > IC

of DNA, RNA, and '
proteins, the building

blocks of life. \r S
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« All organisms require A \
nitrogen to live and -
grow.

* The majority (78%) of |
the Earth’s Ny & '5/cA v T2

atmosphere is N,



Nitrogen Cycle

1-Nitrogen Fixation N,--> NH, or NH,* ., . 2o,
_,r’ Ve §Y Me ()".9-5 >~
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The bacteria live in nodules found in the roots of the legume
family of plants = ' 77> &5 96 Ui Las it 82 s

Ny * 3Hyg ™ 2NHy,

2-Nitrification !
NH, or NH,* --> NO, --> NO,
nitrite nitrate




Leguminous plants

Fig. 2.3. Root nodules of a leguminous plant containing nitrogen-fixing bacteria
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Nitrogen Cycle o Ne

3. Denitrification @ <7 ¢

NO, > N,

Denitrification removes nitrogen from ecosystems,
and converts it back to atmospheric N,
O A (D0 v N s

-

2NO,- + 10e" + 12H* — N, + 6H0
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Woaste
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Feces, Plant matter
uvneaten food
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| The Nitrogen Cycle

Biological Filter \d_,ﬁu

:frosomonas turns
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Nitrogen Cycle

Nz in the
atmosphere
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Nitrifying bacteria
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Nitrifying bacteria
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