
 

A REVIEW ON CO-GASIFICATION OF PLASTIC WASTE AND 
BIOMASS FOR HYDROGEN PRODUCTION 

 
 
 
 
 
 
 
 
 
 
 
 

MUHAMMAD HAIKAL IKHWAN BIN BADRULL SHAM 
 
 
 
 
 
 
 
 
 
 
 
 
 

BACHELOR OF SCIENCE (Hons.)  
APPLIED CHEMISTRY 

FACULTY OF APPLIED SCIENCES 
UNIVERSITI TEKNOLOGI MARA 

 
 
 

JANUARY 2026 



SUBMISSION FOR EVALUATION 
FINAL YEAR PROJECT 2 - CRITICAL REVIEW 

A REVIEW ON CO-GASIFICATION OF PLASTIC WASTE AND BIOMASS FOR 
HYDROGEN PRODUCTION 

Name     : MUHAMMAD HAIKAL IKHWAN BIN BADRULL SHAM 
Student ID : 2022464512 
Program : AS245 
Course code : FSG 671 
Mobile Phone :  
E-mail : 2022464512@student.uitm.edu.my 

Approval by Main Supervisor : 
I certify that the work conducted by the above student is completed and approve 
this research project dissertation to be submitted for evaluation. The similarity 
index is less than 15% and the AI index is less than 20%. 

Supervisor’s name : PROF. TS. DR. MOHD AZLAN BIN MOHD ISHAK 
Signature :  
Date  : 22 January 2026 



This Final Year Project entitled “ A Review On 
Co-gasification of Plastic Waste and Biomass For 
Hydrogen Production” was submitted by Muhammad 
Haikal Ikhwan bin Badrull Sham in partial fulfilment of the 
requirements for the Degree of Bachelor of Science (Hons.) 
Applied Chemistry in the Faculty of Applied Sciences, and 
was approved by 

PROF. TS. DR. MOHD AZLAN BIN MOHD ISHAK 
Supervisor 

B. Sc. (Hons.) Chemistry with Management
Faculty of Applied Sciences  
Universiti Teknologi MARA 

02600 Arau Perlis 

Date: 24 January 26 

i 

Farhana Binti Othman 

Project Coordinator 
B. Sc. (Hons.)  Chemistry
with
Management
Faculty of Applied Science
Universiti Teknologi MARA
02600 Arau
Perlis

Dr. Nur Nasulhah binti 
Kasim
Head Center of Studies 
B. Sc.​(Hons.)  Chemistry with
Management
Faculty of Applied Science
Universiti Teknologi MARA
02600 Arau
Perlis



 

ABSTRACT 

 

 

A REVIEW ON CO GASIFICATION OF PLASTIC WASTE AND BIOMASS 
FOR HYDROGEN PRODUCTION 

 
Uncontrolled generation of plastic waste has been a challenge in the environment 
at a global level, which is the need of hour for environmental sustainable 
management strategies and in the energy sector. And at the same time, there is a 
huge potential in the biomass resource availability. Currently, novel gasification 
process developments have been raised much attention due to the utilization of 
plastics as well as biomass materials as feedstock that generates synthesis gas, with 
hydrogen as a strong new energy carrier. This chapter is an attempt to estimate the 
current status of global plastic production in view of the availability of the biomass 
resource. The basic gasification process is outlined and the gasification of plastics 
and biomass together (co-gasification) is discussed. A detailed account of the plastic 
gasification reactions, including plastic depolymerization, gasification reactions and 
tar and char production, is also provided. The effects of the main gasification 
parameters, i.e. plastic type, gasification temperature, gasification agent, S/C and 
equivalence ratio on the rate of hydrogen production are discussed in a critical 
manner. Furthermore, the significance of plastic gasification towards building a 
sustainable hydrogen economy is highlighted, and eventually, the existing 
knowledge gaps and future outlooks are indicated, in terms of further studies aimed 
at improving the performance, and sustainable applications of plastic gasification 
processes for the production of hydrogen. 
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