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Chapter 1: A Brief
Introduction

---How What Why Who
. Where
h{;-Environmental sciences
N 4—-—EnV|ronmentaI chemistry
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B What

1 What I1s Environment?
2 What Is Environmental science?
3 What is Environmental Chemistry?

4 What Is the characters of
~ Environmental Chemistry?

ET! What are included by

&

is he Ecology?
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1 What is the Environment?
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1 What IS the Envwonment’> "
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1 What i1s the Environment?
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1 What |s the Envwonmen't’?
RIRFERIEN 2

Atmosphere. Hydrosphere

N\ 7

Anthrosphere

L
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Environment

= Air---Atmosphere (the thin layer of gases
covered on Earth’s surface. T/E/UV/H,0(g))

= Water---Hydrosphere H,0: 97%
ocean/ice)

- = Earth---Geosphere (solid earth/soil;
~ lithosphere(Ca ) 50-100 km; crust (H#15) )

;‘\“-‘r Lrﬁe---Blosphere (all living entities on Earth)
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2 What I1s the Environmental Science?

= |t Is the science of the complex interactions
that occur among the terrestrial,
atmospheric, aquatic, living, and
anthropological environments.

-~ Study on the earth, air, water, and living

- environments, and the effects of technology
o thereon
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3 What I1s the Environmental
Chemistry?

Study on the sources, reactions,
transport, effects, and fates of chemical
species in water, soll, air and living
~ environments, and the effects of
f{“f'echnology thereon.
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Chemistry?

chemicals pollutant

N

environment

N
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4 What i the characters of
Environmental Chemistry?

Basic principles of chemistry are
shown In environmental:

= more complicated & difficult
« atom/molecular of pollutant
“atom/molecular of chemicals
iy \system Is open to environment.

r ‘x

syégm s |solated from outside (in beaker)
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5 What are mcluded by Envwonmental
Chemistry ?--- main points

= Matter & energy as well as their cycles
Water, soll, gas, living & technology
.‘- Human impact and pollution
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Energy and it cycle

= Source: sun Fig.1.2, P12

= Light and electromagnetic radiation: visible light,
UV & IR radiation, microwaves, radio waves,
gamma & X-rays

» Energy flow and photosynthesis in living system:
. solar E./green plants/ photosynth./chem. E.

_ Energy utilization:
”“"{jl“;.:;fg_ssil fuels/reason of environm. Problem
’réﬁgwabl_e energy/solar energy & biomass
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I\/Iatter and |ts Cycle
= Basic: elemental cycles/C, N, S, P, O/mineraliz.
biogeochemical cycles/power: solar E.
= Exchange among spheres:
Fig.1.3 & Tab.1.1

= Endogenic(HJER)) & exogenic cycles: Fig.1.4

-~ Large number of toxic chemicals, their bio-geo-
hemical processes and remediation procedures
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5 What are mcluded by Envwonmental
Chemistry ?--- scientific catalog

= Environmental Analytical Chemistry :
organic; inorganic

= Environmental Chemistry in Spheres:
atmosphere; aquatics; soil; ecologic chemistry

- = Environmental Engineering Chemistry :
gz Pollution-Control Chemistry

W xgas water; solid waste
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6 What is the Ecology?

Deal with the relationships between living
organisms with their physical environment
and with each other.

- the environm. and the demands it

f_;# places on the organisms in It.
) e organisms and how they adapt to their

f‘;&nwr nmental conditions.
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Ecosystem organisms & their environms.

= habitate £.th) /niche (45

= Ecology: terrestrial environm./freshwater
environm./marine environm./symbiotic(3t4:)
environm.

* Population: explosion/crash
- Ecosystem ecol./population ecol.
4‘”{!‘§ﬁéscriptive ecol./fundamental ecol./applied

1'4 LT\E ..r
~ecol.

_'__.J.___._[_._'!L_]L_._JL_H_].’.__.[_._..[_ | S GRS . S -, - ;
—_ rL_r-.-.l-.rri-E e |-. g [-_.,...__ -.—ll--n.-.-- --!L = amamrmel e s E -.-.--.--—|L ---IL— ...-r -—-.--.-lL-_-.--—-l-I-.. --—lLr-.-.ldrh. J e

r_" [P o



C Why

1 Why could the Environmental
Chemistry be developed?

2 Why should we study
T Envwonmental Chemistry?




1 Why could the Environmental
Chemistry be developed?

Development of Industry/Economy

I

‘h | Environmental problems

Fe | .
._ghemlstry / Chemicals

{
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2 Why should we study
Environmental Chemistry?

Environmental Chemicals

Health problem of human & wildlife

SN




D Who

= Who should study?

you are the main actors.
+ Whom should we transport our knowledge
- to?

)

{‘ ublics, policy maker, chemicals maker

e
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1 Where to study?

course, working
Where to use our knowledge?

‘|ronment working
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Environmental Pollutants
--- the Research Objectives in

'F.-l‘"

‘\~.< Jf_nw ronmental Chemistry
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1 the Defination :.

= Human active/harm. Effect on environm:
concentr.>natural
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 Source / receptor
a{‘ﬁazardous substances
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2 the Classes:

= Environmental Sphere:
Atmosphere, Aquatics, Soll.
= Forms of Pollutants:
- Gas, Liquid, Solid.
- Properties of Pollutants:
}mical, Physical, Biological.




3 Sources:
= Industry: =3I,

HERN, KT ESI, FHEER, BR, X,
m,ﬁﬁﬁ,aM%,ﬂ%,mﬁw%ﬁ,
Bk, Hm

= Agriculture: @IR,
R, LA, @, PRAEY
- Transportantion: #&3sik,
R, S HE AR SR

"'\{ N L‘CIpal Life: @Ix,
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4 Chemical Pollutants:

= Elements: Pb, Hg, Cd, Halogen, O, ......
= Inorganics: MeCN, CO, NOx, H,S, SOx
= Organics & Hydrocarbon: PAH
= Metal-organics: MeHg, Tri-butyl-tin
» O-organics: Phenol, Organic Acids
- X-organics: CCl,, PCBs
f%ﬁorgamcs TNT, NO,-Ar.
*&@[Qanlcs CH,HS, S- alcohol
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5 Priority Pollutants: Black List
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6 Turnover anc Transportatlon 0
Environmental Pollutants in

Environmental Media:

= Transportation:
Mechanic; Physi-chemical (solu./precipit.,
ox./red., adsop./desorp. ) ;
Biological (food-chain/biol.amplif.accumul.)
© Turnover:
Physical (evapor.,dialys.,coagul.,redioact.)

~ ~ Chemical (photoreact.,complex.,
I()x/red) Biological (metabolizm, uptake)

. Re\&tlon and cycling in, at and between

Interfac 5
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7/ Environmental Effects:
= Defination:

£ SK AL AR B A L 0D A = Fo 4 S5 e 5
FRELHE BUSS IR, TS BIREL R
S Y LEADFOTH R H A AT, UHZIRBEIK
KL, E92K3REEBELFa A 2 FREL K KL,

- Classes:
(-Physu:al noise, green house
' 'Chemlcal acid rain, photochemlcalfog




Chapter 2 the Anthrospere,
Industrial ecosystems, and
environmental chemistry




1. The anthrosphere
Technology and the anthrosphere
Infrastructure
Dwelling
Transportation
Communications
Food and agriculture
Manufacturing
. Effects of the anthrosphere on earth

;"” ﬂo Integration of the anthrosphere into the total
" »M ‘environment

11‘ghe anthrosphere and industrial ecology
ronmental chemistry
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1 the Anthrospere

= Definition: a part of the environment
made or modified by humans and
' used for their activities

#fi esult of technology




Ccomponents:

= struct. Dwelling({¥: fiT)
= struct.: manuf./commer./edu./other activities
= utilities: water/fuel/electr. distrib. syst./waste
= struct. transp.: roads/railway/airport
~~ struct. & other parts of environm. food produ.:
- fﬂeld grow. crop/water syst.-irrigate
“‘ﬂ“‘«machlnes auto/farm mach./airplane

l*.‘\

. strpl% communic.: telephone line/radio transm.
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2 Technology and the |
anthrosphere

= Technology: the ways in which humans do
and make things with materials and energy.

= Product of engineering based on scientific
principles.
- Engineering:
~ ~ mechanical/electrical/electronics/chemical
W/ E_; vwonmentally friendly engineering
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9 Effects of the
anthrosphere on earth

= Most toxic POPs : heavy metals/org-Cl
= Range: fig.2.1,P41
’__To _other 4 spheres

.
g




10 Integration of the anthrosphere
Into the total environment

= Disturbance on environmental balance
by natural disaster(“X#t) and pollution

= Gala hypothesis: organisms modify
Earth

* Pre-industry: well with other spheres
*"'- Industry: harm with other spheres

o @n pollution: discharge/end-of-
plpeh ntegrate with other spheres Fig.2.1
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11 the anthrosphere and
iIndustrial ecology

= Industrial ecology: an approach
---pase: system engineeing & ecological
principles
---Integrate: production & consumption

~ design/production/use/termination(Z ¥i)/service

4

~-H 1_ ---purpose minimize environmental
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Industrial ecosystem:

---WIithin groups & units enterprises(4:k)

---waste reduced absolute minimum

--- energy and materials utilized each others
through a process of industrial metabolism

---analogous to a natural ecosystem

---connect with time, space and economy

r?:‘ff

- -—-A key: symbiotic relationship/facile iz
) \x materlal & information
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= Industrial applications of industrial ecology:

---Increased use: environmentally friendly
(Rand S&T Policy Inst) Products and service

---companies’ research interest:

not: end-of-pipe (traditional pollution control
measures of remediation/effluent treatment/
pollutant monitoring and analysis)

but: early stage (to increase production efficiency/

produce environm. friendly products/provide
environm. beneficial service

---case studies: Xeron, Intel
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= Scenario creation to avoid environmental
problems:

---background: public concern
new tech. emergence probs.

---Scenario creation: story building to visualize
problems and take remedial action before they become

unmanageable

- ---"to think the unthinkable and speak the
- unspeakable, not to say what we think will or
- should happen” (Rand Co.)
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12 Environmental Chemistry

= Strong connection between environ.chem.
and industr. ecol.

principles and proceises of environ. chem.

design of integrated system of industr. ecol.
~  minimize the environ. Impact of industr.waste
f-’"ﬁquatlc Atmospheric, Geosphere,
“ﬁif@iphere, Anaysis
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