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A Energy Research at Nottingham

A Summary of facilities, capabilities
and application
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ACarbon Abatement A
AHydrogen and Fuel cells RS w*"\:i“
ARenewable Energy w:..».;?ﬁ».
AElectrical Infrastructure
ABuilt Environment
AEnvironmental & Socio -
economics
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Research Themes in Cleaner
Fossil Energy and CO , Mitigation

A CO, adsorption and multi - pollutant control
A CO, phase behaviour

A Coal characterisation and conversion I
carbonisation, combustion and liquefaction

A Applied geochemistry T black carbon, petroleum
generation, biomass degradation

A Environment geoscience and health 1 PAHSs,
particulates, source apportionment

The EngD Centre also covers a number of themes in
combustion and carbon capture/multi - pollutant
technologies
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COAL
CHARACTERISATION
CAPABILITIES

Energy Technologies Research Institute
towards a sustainable future




f- = - - - r The Uniyersitgof
- | F I t &' | Nottingham
L acilities ™ e
[
o=
o
L N 1

| eoep
e,
1‘ %

A Optical analysis

A SEM-EDAX MLA
ATGA-(MS)

A13C /TH NMR

A SOAS Rheometry
A Hydrogen Pyrolysis
A Calorimetry

A GC-IRMS
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Specific Questions that tend to arise

A Quality Assurance s this coal the one that
we think we bought?

A Combustion Performance Assessmentill
this new coal behave as per proximate spec?

At 2380 [/ 2 Y0 dza (1gds@nbthitk@as NX
gone wrong, why?



Standard Tests

A Maceral Analysis (Manual and Automated)
A Vitrinite Reflectance (Rank analysis)

Non-Standard Tests

A % Unreactives a measure for combustion potential
AMosaicImageg 322 R F2NJ wasSSAiy3a

Q- Quality Assurance is this coal the one that we think we bought?
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MACERAL ANALYSIS

Q - Quality Assurance 1 is this coal the one that we think we bought?
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MACERALS

L o Liptinite (sporexX & GOOD
Vitrinite (cellulosiX & GENERALLY GOOD Iptinite (sp <

Inertinite (oxidisedcellulosi¢ ¢ CAN OFTEN BE BAD NEWS

Q- Quality Assurance s this coal the one that we think we bought?



A good combustion coal

Why?
Yy Adigh percentage of vitrinite

Avitrinite has a low
reflectance \ high volatile)

A_ow proportion of high
reflectancenertinite

A ow levels of unfavourable
= vitrinite/ inertinite
associations

Q- Quality Assurance s this coal the one that we think we bought?



A poor combustion coal

Why?
Adigh percentage dhertinite

Avitrinite is blended( lower
volatiles)

Adigh proportion of high
reflectanceinertinite

Adigher levels of
unfavourable
vitrinite/ inertinite
associations

Q- Quality Assurance s this coal the one that we think we bought?



r TheUniyersitgof
A | Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

VITRINITE REFLECTANCE

Q - Quality Assurance 1 is this coal the one that we think we bought?
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RankAnalysis¥itrinite Reflectance
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Q- Quality Assurance s this coal the one that we think we bought?



3-4 coals in a blend but where the average
volatile content still meets (just) specification
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Q- Quality Assurance is this coal the one that we think we bought?
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IMAGE ANALYSIS

AN ADVANCED TOOL FOR FINGERPRINTING
COALS

Q - Quality Assurance 1 is this coal the one that we think we bought?
Q - Combustion Performance Assessment i will this new coal behave as per proximate
spec?
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Coal Fingerprinting
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QUALITY ACROSS A BOAT!

% Unreactives (the higher the number the worse the coal)
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Char/Flyash Analysis

POST COMBUSTION
FORENSICS

Post Combust i Dsomebhkhohaegore iviors),avhy?
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Good Combustion Intermediate

Why?
KOpen Structures

Adigh Proportion of thin
walled material

A_ow proportion of dense
non-porous char




Poor Combustion residue

Why?
MDense Structures

Adigh Proportion of non
porous structures

Avlixed thin and thick walled
chars

t 2480 / 2 Y0 dza (gs@mbthing s NB e irdnd) arg?
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SEM, EDAX and Mineral Liberation Analysis

ASH CHARACTERISATION
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SEM oflyashparticulates

Why?

ASood imaging of post
combustion residues in 3D

AGood way to compare
morphologies that relate to
maceralorigins

ASoo0d means of sizing carbc
and ash particles

BSE|25.0 kV[700x/9.8 mm| 5.0 |[0.39 mm




Ash Deposit Analysis




Separation of Ash Phase




Compositional analysis of ash deposit




Coal Mineral Analysis

A Coaland
mineral analysis
c useful for
associations of
minerals within
coal particleg
or degree of
liberation
within a coal
sample



