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What'’s clean technology?
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Clean Technology

» Cleaner Production : CP

» Pollution Prevention : PP
» Waste Minimization : WM
> Eco-efficiency

walulagidzan Aa

ﬂ'a‘zmﬁmum'gn: the pollution and waste related fo the product;on, use
and disposal of products is eliminated or minimized as much as possible
and as close to the sources as possible.

UNEP: is the continuous application of an integrated prevention strategy

to process, products and services, to reduce risks to humans
and the environment.

Walter et al. : the new industrial processes or madifications in existing
processes aimed at reducing the impact on the environment

and reducing the consumption of energy and raw material.
20

o o > a 1 oS e o
amuuﬁuwmmﬂwa : msmum‘mammamu’qmﬁwn’ﬁuﬂmmu
v vooA a4 e a a = ar a
nsetisnaila tRatRNlssAnanmunisusn Lwaﬂﬂqnuuawu
4 a « al boe A <
NNANA U UWRSAU Lw'aammnmmtﬁﬂmwmmmﬂ WAZINA

e o 1 L3
ﬂﬂﬂ'ﬂ}llaﬂﬂ'ﬂﬂf‘l’ﬂng‘ﬂilll.ﬂ:ﬁadlmﬂﬂ’élﬂ

nsulsesugaamngsa
o a 5 a o« ¢ o 2 [
medfudginssusumsnfavianiniug tnalinisld
oAy . - s
FagAu waa ninenssesuani Duldadied
szAnBnw

21

= o
wuaMendIAny:

1. nadlasfunianmsanmsiiauafis o unsainiie
2. meldninensviedngavlumsnineteiiszvann

3. mesadussauasanadnisanysduasfaandan

22

as

noUszasAuanuasnisii T 1afld

1. HunisaSuareanusansolunisudsdiulunainlan
2. dlumswaundnanasuisouasdssAngninasinisdsenay

a ) o & =
89N9 INANTVTNAIUNLLDEIHY

23

CT AzATRUARINDN :

1. Waste Reduction

Non-Polluting Production

Production Energy Efficiency

Safe and Healthy Work Environment

Environmentally Sound Products

I T o

Environmentally Sound Packaging
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Case 1: Tanning Industry

Tannery operations

34

Tan yard operations
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Finishing Products
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Finished leather storage

37

Main Environmental Impact

1. Generation of Waste
2. Generation of Wastewater
3. Use of Chemicals

38

Case 2: Food Industry

Main Environmental Impact

1. Generation of Waste
2. Generation of Wastewater
3. Use of Energy

40
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Forces acting on the industry
Increasing Prices of Increasing Prices of

Water & Energy % \? Raw Materials

Global Competition [T

<:j] Trade Barriers

< o

International Protocols/ Tightening Envir tal Legislations

Agreement
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(Waste Reduction
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mnindun el ding
(Reuse & Recycle)
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(Treatment)
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(Disposal)
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Techniques of Waste Reduction
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CT uazn1sud lufidarenne (CT & End-of-Pipe Treatment)

Advantages

CT EOP Treatment

Long term solution Meets short time scales

Energy/material savings Simple procedures

Waste disposal savings Low risk

Better work safety Know to regulators

proactive

CT wazmad lviilmenwe (CT & End-of-Pipe Treatment)

Disadvantages

CcT EOP Treatment

Longer time scale Short term solution

High risk Transfers problem to another

form or media

Complex procedures Reactive problem

Unfamiliar to regulators
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2. Reuse / Recycle
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Waste (Paul LB) :-

1. Solid product left over at the end of
a process or action,

2. Waste may be in form of Solid, liquid or gas,

Waste ? 3. Wastage of Energy, Water or Resources
Vvodin? in producing or using a product,
3 4
Waste
Waste (The UK EPA 1990) :-
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Industrial waste (Paul LB) :-

Materials come from a manufacturing process

that are marked for disposal or release to the environment

Leachate to groundwater

Fate of industrial contaminants in the environment ‘

Upper atmosphere <v<A>d>
t A,

4

Photo¢hemicals

. Precipitation
Volatilization :

Volatilization

Photolysis
Biodegradation/Biogdcumulation

. . Sedimentation
Adsorption/desdgption

/
Landfill Sewer -.-‘

Leachate to
groundwalgr
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1. Air pollution

2. Water pollution
3. Solid Waste

4. Hazardous waste
waste Tupfuuuaug

1. Energy consumption

2. Natural resources depletion

1. Air pollution

Air pollutants :-

1. Primary pollutants :-
CO, HC, 80,, Particulates, NO and NO,
2. Secondary pollutants :-

Photochemical oxidants, atmospheric acids




2. Water pollution

2.1 Wastewater
2.2 Cooling water

2.3 Liquid wastes :- Chemicals

3. Solid wastes
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INATIN 2 N AN AN D

3.1 Process wastes :-
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3.2 Commercial/institutional wastes :-
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4. Hazardous wastes
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Waste Tugiliuudg

1. Energy consumption

Natural gas
40%

Hydroelectric
1%

Nuclear Coai
1% 25%

Worldwide commercial energy consumption

2. Natural resources depletion
2.1 Nonrenewable resources (or exhaustible resources):-

minerals, fossil fuels (coal, oil, natural gas)

2.2 Renewable resources:-

sunlight, wind and biomass
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Industrial Process

Emission: to Air

I

Inputs:

Materials >

Energy

i 4

Emissions: to Water, Residue

Solid waste

Outputs:

::> Product

Services

Primary raw materials

!

Extraction & | ——— Emissions
Energy —— )
Processing Residues
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. Emissions o
Bnergy — ) Variation AWAULAITUD 4M
Residues
Product
H Emissions  Materials \i ﬂ ﬂ X’
Energy ~——— Residues Material  Machinery Method Man
ﬂ Waste . of work error
. Emissions : o
Energy Reuge/Recycle S :
——— Residues
+ Transportation
Industrial process analysis 3 4
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