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Charles Hadley (2207149) Coursework for Advanced Chemistry of OME (ACDA6020)

12.Annex A - Final Presentation Slides CTH
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Owen Miller (2221022), Libbie Bush (2223155),
Charles Hadley (2207149) & Dan Garton (2219350)

For Group Presentation in Advanced Chemistry of OME (ACDA6020)
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Charles Hadley (2207149) Coursework for Advanced Chemistry of OME (ACDA6020)

The Question

1. Energetic Material Lifecycle Chemistry — From

Synthesis to Demilitarisation (4 people)

Critically evaluate how chemical principles govern the
entire lifecycle of key energetic materials, from synthesis
and energy release to degradation and environmentally
compliant disposal.
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Charles Hadley (2207149)

Coursework for Advanced Chemistry of OME (ACDA6020)

Design

B 5
o b 5 AW

Munition Life Cycle

e = Charles

Manufacture In Service Disposal




Charles Hadley (2207149) Coursework for Advanced Chemistry of OME (ACDA6020)

The Munition: 81mm Mortar

Main Fill Fuze

N,
A3le o = i,
o e / \(—a‘\
77 |o o ~ %

Tail - -

Body

A typical 81mm Mortar will be used as the example
throughout this lifecycle presentation.
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Charles Hadley (2207149)

Coursework for Advanced Chemistry of OME (ACDA6020)

@

Ministry
of Defence

Disposal

Charles Hadley (2207149)
DE&S

13
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Charles Hadley (2207149)

Coursework for Advanced Chemistry of OME (ACDA6020)

Question Simplified

How do chemical principles
govern decisions during Munition
Disposal?
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Charles Hadley (2207149) Coursework for Advanced Chemistry of OME (ACDA6020)

Charles Hadley

Explosive Waste Stages

In Service Disposal

Synthesis Processing
Pink & Red Water Headers & Drip Trays

Netutt’

Ref:[3][4]
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Pink and Red Water

» Red Water — Waste liquid from sodium
sulfite solution (Sellite) Purification

* Pink Water - Wastewater runoff from
Equipment Washing, high concentrations
of TNT (~150ppm)

Ref:[3][4][5]
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Headers and Drip Trays

« Headers - Small funnel shaped segments of explosive
filling remain after pouring

« Drip Trays — Metal trays used to catch explosive
drips from pouring and melting.

« Bulk Explosive
waste that then
moves to
disposal

Ref:[6]
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Explosive Waste Stages

Design Manufacture In Service Disposal

Consumption Demilitarization
Firing & Testing Bum & Incineration

q' :'/ n// ’ \-'\.] o®
G \ l y ﬁ

Ref:[1][2][7]
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Use

Risk

Consumption

Functioning (Testing) Detonation (EOD)

Full Explosive Chain /
First order Detonation

Reliable Results

Partial explosive chain No Explosive Chain,

Less reliable

initiation via takeover

Results Least Reliable

Detonation and secondary burn products

H,0+CO+C+H,+C0O, + N,

Hy0+CO+C+ Hy+CO,y H,0+CO+C+Hy+COx +
+ N, + CH, + CyHy, N, + CHy + CyHy + GHGs +

19

NO, + S0, + VOCs

Ref:[1][2][8][9]
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Open Burning

Majority of products released into the
atmosphere. Black Smoke Exemption

Solids and liquids not aerosolized remain in
container for Hazardous waste disposal

Used for Whole items, Contaminated waste,
Bulk explosive etc.

Products:
HyO + CO +C + Hy + COy + Ny + CHy + CyHy +
GHGs + NO, + SO, + VOCs + PbO

Ref:[1][2][8][9][10]
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Incineration

Gaseous Products Recovered through Off
Gas Treatment. This intense heat fully reacts
all possible materials

Solid remnants recovered are often suitable
for recycling, Lead, Steel, Brass etc.

Used for Whole items and Bulk explosive,
items that won't disrupt the system

Products: H,0 + CO, + N, + GHGs + NO, + SO, +
VOCs + PbO

Ref:[9][10][11]
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Explosive pollutants in the
Environment

# 1 Pollutant Effect In Humans

co Prevents 0 being released
from Hemoglobin.

2,4 — DNT Poisoning like CO

2,4 — ADNT
2,6 — ADNT

Pollutant Environmental Effects

Anemia, Neurological

GHG

S Green House Gas Effect
co,
VOCs
NO, Acid Rain, Ozone Creation
S0,

Ref:[13][14]
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HGF

THO

l

SPD

I

Brine
Treatment

BHF

l

QUE

I

Scrubbers

Coursework for Advanced Chemistry of OME (ACDA6020)

Chiller

ACF

FPF

IDF

DENOX

stack

CEMS

Water recycling

23

Off Gas Treatment (OGT)

Hot Gas Filter

Thermal Oxidiser
Spray Dryer

Bag House Filter
Quench Tower
Activated Carbon Filter
Fine Particulate Filter
Inductive Fan
Continuous Emission

Monitoring system
Ref:[12]
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Summary

- Where explosive waste occurs from chemical

A synthesis to energetic breakdown.

- How these compounds breakdown during disposal

- The varied methods of disposal
- The impact of chemicals in the environment

@ - How off gasses can be treated to minimise
environmental impact.

i } l
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FINAL GRADE

/100

GENERAL COMMENTS
Engagement with Literature 12/15

You demonstrate clear evidence of independent reading across

both the presentation and reflection, drawing on a broad range of sources
including explosives chemistry texts, environmental studies, regulatory
guidance, and industry material. Sources are generally relevant and
appropriately chosen for the topic of disposal. However, the engagement is
weakened by technical referencing issues:

Several references are
incomplete (missing volume, issue, page numbers).

Access dates are
inconsistently reported.

Some technical statements
would benefit from more explicit citation.
Overall, the literature base is sound and relevant, but the

academic control of referencing does not yet reflect a consistently strong L6
standard.

Knowledge and Understanding 18/20

You demonstrate excellent technical knowledge of disposal
chemistry and its role within the OME lifecycle. This includes:



Accurate discussion of
chemical reactions and decomposition products during use, testing, open
burning, and incineration.

Clear understanding of
pollutant formation (e.g. NO, VOCs, GHGS, TNT derivatives) and their
environmental and health impacts.

Strong linkage between
chemical behaviour and disposal method selection.

Minor deductions arise from:

Occasional errors in
chemical notation (e.g. NO,* formatting).

Some imprecise phrasing
that slightly reduces clarity.

Despite these, the depth and accuracy of chemical
understanding are comfortably above threshold L6 expectations.

Cognitive and Intellectual Skills 22/25
Your work goes beyond description and shows clear analytical

thinking:

Disposal is evaluated
across multiple lifecycle stages rather than treated in isolation.



You compare disposal routes
(use, testing, EOD, open burning, incineration) in terms of reliability, risk,
and chemical outcomes.

Environmental consequences
and mitigation strategies are clearly reasoned.

Questions were answered
confidently, showing understanding rather than memorisation.
To reach the very top of the band, the work would need:

More explicit comparison
between alternative disposal routes under defined constraints.

Clearer discussion of
uncertainties and limitations in disposal chemistry.

Nonetheless, this represents strong L6 analytical
performance.

Practical Application Skills 21/25

This is a major strength of your submission. You show a
realistic and applied understanding of:

Industrial disposal
practices.

Off-gas treatment systems



and why they are chemically necessary.

The interaction between
chemistry, safety regulation, and environmental protection.

Future considerations for

disposal and environmental mitigation.

The chemistry is consistently linked to real OME systems,

not treated abstractly. Some discussion remains qualitative rather than

operationally specific, but the application is clear, credible, and well
judged.

Transferable Skills 14/15
Your presentation is:

Clearly structured with
effective flow diagrams.

Logically sequenced and
easy to follow.

Delivered with appropriate
pacing and professionalism.
The reflection is generally well organised, though clarity

is occasionally reduced by:

Grammar, spelling, and
punctuation errors.



Minor inconsistencies in
tone and phrasing.

These are presentation refinements rather than conceptual
weaknesses.
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