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Setting the Scene — Resources Demand Increase

+55% g +60%

SOURCE: OECD-FAQ, 2012
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Setting the Scene — WEF Nexus

Resource Efficiency is a key starting point
' f@a" any Sustainability journey

They are all linked!
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Technologies in WEF Context — Pyrolysis (I)

Pyrolysis is the process of heating organic material at high
temperatures in the absence of oxygen.

GAS
For export

‘ Electrostaticf
Grinder €M - o / precipitator :

BIOMASS )

.........

Recycle gas heater
and/or oxidiser
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Technologies in WEF Context — Pyrolysis (l1)

Biomass
Waste

Pyrolysis System

1

Biochar

Biochar for water retention/slow release for irrigation
Activated carbon for water treatment

Soil improvement (mixed with compost)

Fuel source

Bio Oil [:

Fertiliser
Pesticide

Syngas + Heat {

Self and spare power for facility
Heat for drying
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Technologies in WEF Context — Pyrolysis (lI)

- Slow Pyrolysis Fast Pyrolysis Flash Pyrolysis

400 - 500

Temperature (°C)

Residence time

Heating rate (°C/s)

Main products
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Technologies in WEF Context — Hydroponics

“Hydroponics” is an indoor farming technique, where environmental factors are
controlled. It is soil-less, saves up to 70% of the water and needs less space.
Plants are grown in a nutrient-rich basin of water.

Cco,
Plant needs carbon dioxide
to growth, which is converted into
sugar and oxygen

Light
Sunlight or artificial light is used
for photosynthesis
is needed

(09 Substrat
Plant needs oxygen in the root Holds the roots and
area for growth O supports the plant
2

[ Irrigation pump returns

. /

-

Nutrient Solution
Dissolved in water (H20)

pH value
Measured and set to an

Minerals and trace elements for

H20 + Nutrient plantgrowth

optimal value
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Technologies in WEF Context — Aguaponics

THE AQUAPONICS CYCLE

=

“Aquaponics” is slightly different from
Hydroponics, in that it involves breeding
fish to help cultivate bacteria that is
used for plant nutrients

5 Clean water is siphoned
Water containing ammonia into the fish tank with
2 from fish food and waste is - ammonia removed

pumped into the grow bed

]
— —> —» — —» —> —>
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Technologies in WEF Context — Hydroponics / Aquaponics

Example: Al Irfan Farms — Oman
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Technologies in WEF Context — Other Examples (I)

Case study suggested by: Eng. Imadeddine Albaba, freelance consultant and researcher

Al Jebrini Dairy Food Biogas Plant
West Bank, Palestine

| CHp  I80KWhr
Biogas Unit Electricity

30 tons/day
of cow dung

Anaerobic
Digestion

60 tons/day

v" Less methane emissions to the atmosphere ) -
P biofertilizer

v' Job creation
v" Green electricity, less reliance on external sources
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Technologies in WEF Context — Other Examples (l1)

Waste water treatment
Fossil fuel energy saving
GHG emissions reduction ‘
Clean water for irrigation ! L
Plants for bio-fuel

New eco system creation
Job creation

AR NN N NN
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Technologies in WEF Context — Implementation

Challenges COST Skills

No need for Capacity
complexity building
- : rograms
Proposed mitigation IGEn car e e
designed/ Cross-
made locally learning

USE LOCAL UNIVERSITIES SUPPORT
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Key Messages

‘ Resource efficiency first! l

| Many innovative WEF nexus-related technologies are suitable for the Arab region: l
4

Can be implemented in a simple, cost-effective way l
-

Can generate income and create jobs l
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