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	Overview

	Module
	Programme
	Credits
	Assessment
	Group Size

	ACDA 6020
Advanced Chemistry
	OME
	20
	Portfolio: 100%
	10



	Session
	Week Commencing
	Topic / Outline of Content
	Lecturer
	Assessment Methods / 
Knowledge Checkpoints
	Knowledge
	Skills
	Behaviours

	1
	09/10/23
	Introduction: module structure, topics, assessment and details of assignment. Revision of L4 chemistry
	EK
	Lecturer - student interaction/classroom Q&A/Vevox quiz
	
	
	1-8

	2
	09/10/23
	Kinetics and equilibria of explosive reactions; Effects affecting both; methods of determination of the rate.
	EK
	Lecturer - student interaction/classroom Q&A 
	5, 6
	4, 5, 38
	1-8

	3
	09/10/23
	LAB: Effect of temperature and concentration on the reaction of Mg + HCl  MgCl2 + H2 based on volume of hydrogen has generated in the process.
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	5
	7, 34
	1-8

	4
	09/10/23
	History of explosives: create the landscape for current energetic materials.
	EK
	Lecturer-student interaction/classroom Q&A
	38
	
4
	1-8

	5
	09/10/23
	Organic chemistry; basic concepts, functional groups, synthesis of explosives
	EK
	Lecturer-student interaction/classroom Q&A/In-class exercises
	4,5

	4, 5, 6
	1-8

	6
	16/10/23
	Analytical methods relevant to analysis of explosives (Mass Spec, IR) 
	EK
	Lecturer-student interaction/classroom Q&A
	5, 37
	6
	1-8

	7
	16/10/23
	High energy materials – students’ work (literature research on properties of different types of explosives)
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	4, 5, 6
	4, 3, 8
	1-8

	8

	16/10/23

	Decomposition reactions of explosives and oxygen balance
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	4, 37
	4,5
	1-8

	9
	16/10/23
	LAB: FTIR analysis of unknown chemicals
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	5, 36, 38
	38
	1-8

	10
	16/10/23
	Fuels and oxidisers 
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	5, 6
	4, 5, 6, 34, 38
	1-8

	11
	21/11/23
	Current developments of OME materials; chemistry aspect. Future prospects. 
	EK
	Lecturer-student interaction/classroom Q&A
	4, 5
	4,5,6, 38
	1-8

	12
	21/11/23
	Effect of water on OME compositions and devices
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	4, 5, 34, 37
	4,6,7
	1-8

	13
	21/11/23
	Crystals and density; effect of crystal structure on packing density
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	6
	4,5
	1-8

	14
	21/11/23
	LAB: Recrystallisation
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	5, 6, 36
	7
	1-8

	15
	21/11/23
	Polymers in OME
	EK
	Lecturer-student interaction/classroom Q&A/in-class exercises
	5
	4,6
	1-8

	16
	27/11/23
	Guest Lecture: Lifecycle of explosives
	EK
	Lecturer-student interaction/classroom Q&A
	4
	6
	1-8

	17
	27/11/23
	OME effects: propellants and pyrotechnics
	EK
	Lecturer-student interaction/classroom Q&A
	4, 5, 6, 38
	4, 38
	1-8

	18
	27/11/23
	Revision Session + complete the presentations
	EK
	Lecturer-student interaction/classroom Q&A
	
	
	

	19
	27/11/23
	LAB: Determination of melting points
	EK
	Lecturer-student interaction/classroom Q&A
	5, 35
	7, 34
	1-8

	20
	27/11/23
	PRESENTATIONS
	EK
	Lecturer-student interaction/In-class assessment 
	4, 5, 6
	5
	1-8


                                                                                                                                                                                                                                 

Essential Resources:
Standard throughout: White-board, Smart Board, chemical models, pens, pencils, calculators, 
For the labs: PPE, chemicals, glassware, instruments

Essential Reading List:
	Module Code
	ACDA6020

	Module Title
	Advanced Chemistry of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J. (2022) The Chemistry of Explosives: Edition 4, Cambridge : Royal Society of Chemistry
	☒

	Essential
	JSP 333: Services textbook of explosives, (2020) Ministry of Defence.
	☒





NOTES:
	Module Code
	ACDA6020

	Title
	Advanced Chemistry of OME

	Date
	17/08/2022
	Level
	6
	Credits
	20

	Pre-Requisites
	Chemistry (OME)






AIM(S)
· To build on the concepts introduced in the level 4 Chemistry (OME) module. Expanding and extending ideas developed, introducing more detailed explanation of the chemical principles associated with the functioning of OME devices. Introduction of the concepts of materials chemistry and effects.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse concepts of heat and thermodynamics, to explain the chemistry of solid phases and their interaction with other phases.
· Demonstrate a detailed understanding of reaction chemistry, ranging from complex chemical reactions to chemical compatibility of OME components. 
· Analyse critically the design of chemical components for the lifetime of an OME system or device, from manufacture, through storage, use and/or disposal.

INDICATIVE CONTENT
· Advanced chemical reactions and chemical kinetics.
· Advanced System Thermodynamics and energy release.
· Materials chemistry – states of matter, phase transformations, polymers, crystals, glasses.
· Mechanical properties of the solid state.
· Chemical compatibility and testing methods.
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