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Project Impact
The initiative to convert food waste into Sustainable Aviation Fuel
(SAF) through pyrolysis offers substantial benefits. It supports Saudi
Arabia’s goal of reducing carbon emissions by 278 MtCO₂ by 2030 as
part of the Green Saudi Initiative. By addressing 4 million tons of
annual food waste, the project reduces environmental degradation
and promotes a circular economy. This transition to SAF could reduce
aviation CO₂ emissions significantly, contributing to global efforts like
the Paris Agreement’s target of halving emissions by 2050.

Food Waste
in Saudi
Arabia

184 kg
Saudi Arabia’s annual per capita
food waste, more than double the

global average of 79 kg. 

$13
Billion

The annual economic impact of
food waste in Saudi Arabia.

Food waste contribution of global
greenhouse gas emissions—3x

emissions from the aviation industry.

Saudi Arabia wastes around 1.3
million tons of bread and rice

each year.

Saudi Arabia wastes
approximately 1/3 of its food

supply annually, 

6%

33%

1.3
Million

REGULATORY 
COMPLIANCE

WASTE TYPE: 
Mainly carbohydrates 
such as rice and bread

PROCESSING TIME:
< 2 hours

CAPITAL AND 
OPERATIONAL COST: 

Low manufacturing cost 

OPERATING TEMPERATURE: 
300–450°C

PRESSURE OF THE REACTOR: 
1–1.5 atm in the reactor

Prototype 

Copper coils
condenser

316L Stainless Steel
pressure cooker

Aluminum Cyclone filter
Stainless steel pipes
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SAF Production using Co-pyrolysis of Food and Palm Wastes

Obejctive
 To design and develop a portable system that utilizes food waste and palm waste
as feedstock for biofuel production through co-pyrolysis. This project aims to
reduce CO₂ emissions in Saudi Arabia while creating a solution that is scalable,
adaptable for industrial use, and accessible to users at various levels of expertise.

Elevator Pitch
Saudi Arabia wastes over 4 million tons of food yearly—but what if that waste
could fuel the skies? Our project transforms food and palm waste into sustainable
biofuel for the aviation industry, cutting CO₂ emissions while powering a greener
future.

Why Food Waste? 
We chose food waste as a focus because Saudi Arabia ranks among the highest
in food waste per capita, far exceeding the global average. Islam forbids
wastefulness, as the Qur’an states: 

{  سورة الأعراف 31 فِينَ رِ لْمُسْ بُّ ا يُحِ لَا  هُ  نَّ  إِ فُوا  رِ تُسْ لَا  بُوا وَ رَ  لُوا وَاشْ  {وَكُ
"Eat and drink, but do not waste. Indeed, He does not love the wasteful."  (7:31)

Our project aligns with Saudi Vision 2030 by promoting sustainability and
advancing the Kingdom’s commitment to a greener future.
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The experiment resulted
in the production of three
distinct outputs:

Bio-char,
Syngas, 
Bio-oil. 

These outputs were
observed and measured
after the process was
completed. Below are the
outputs along with their
respective details and
visual representation.


