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Inorganic Materials: William Blythe Ltd
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William Blythe Ltd: Manufacture of Specialty Inorganic Chemicals
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* R&D projects with customers to solve their problems
* Product development and continuous improvement

» Grant-funded R&D to explore new areas
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William Blythe Ltd Materials Applications

Environment

Urbanisation

WORLD POPULATION DISTRIBUTION

800-Gt carbon budget
2020 peak

2010 2020 2030 2040

* Energy efficiency ’ Health
* Energy harvesting
+ Energy storage ﬂ p . ‘
* Materials efficiency . L‘\A.‘ &\, ot ;b.v'g
* Gas and water cleaning
Ageing Population * Flame retardant synergist
- 3.1 billion polymer additives
2.1 billion ¥ o
1 billion d .
0.5 billion
* Health monitoring sensors
m T * Environmental monitoring
»- 19 sensors
= « * Wound-care

Ageing Population
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Product Chemistry
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Product Chemistry
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Applications and Markets

Porous H,S absorbents for
natural gas

NIR absorption for energy
efficiency

Energy harvesting (PV and
TEG)

Energy storage (Li-ion
batteries and capacitors)
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Food and feed additives

Polyamide additives for
heat and light stabilisation

Chemical mechanical
planarization for electronics

Silk screen print cleaning

| Flame retardant synergist
8 polymer additives

Chromium (VI) reduction in
cement production

Polymer additives for
improved performance

Sensors

Coatings

Pollution absorbtion
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Platform Technologies for Advanced Materials at William Blythe Ltd

% Graphene Oxide

Polymer-Particle Composites

Hydrothermal synthesis of metal oxide (nano)particles

|
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Graphene Oxide

Graphene oxide Reduced graphene oxide
(GO) (rGO)

Graphene




Graphene Oxide from William Blythe Ltd
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« Consistently high quality graphene oxide produced from
graphite using a commercial and scalable process

« Available as:
* Aqueous dispersion
* Powder (freeze dried)
* Flake

» Specifications:

» Lateral dimensions ~2-5 microns (AFM, SEM)

* Mono to bi-atomic layer in dispersion (AFM)

» Dispersible in highly polar solvents: e.g. water, isopropyl alcohol,
dimethyl formamide, ethylene glycol

* Oxygen content >20% (XPS)

* Oxygen groups: carboxyl, carbonyl, epoxy, alcohol (FTIR)

+ Trace metal content <0.1% (ICP-MS)

« Stable at room temperature, complex decomposition profile with
major mass loss at 180C and 400C (TGA)

« For R&D purchases and enquiries on commercial quantities,
visit: www.go-graphene.com

* Reduced graphene oxide and functionalized graphene oxide
derivatives available on request
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AFM image single flake
William Blythe graphene oxide

0.5 mg/ml graphene oxide dispersions GOgraphene

water

ethylene
glycol DMF IPA

Dispersions in polar solvents
William Blythe graphene oxide




williamblythe

Excellence in chemistry

Hydrothermal Synthesis

« Hydrothermal synthesis is the use of water as a
reaction solvent above the standard boiling point —
usually at autogenous pressure

* The high temperature and pressure make hydrothermal
systems useful for synthesising unusual materials that
are difficult to prepare otherwise

« It also particularly useful for preparing materials with
precise levels of doping

« High temperatures allow for growth of particles with
specific morphologies

« William Blythe has hydrothermal capability at 200 mL, 5
L, 44 Land 1000 L

6 different siderite morphologies
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Hydrothermal Caesium Ammonium Tin Tungsten Oxide
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Clean Urban Environment and Smart Cities
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Lightweight, strong, zero CO, building materials

Heat absorbent coatings to reduce

heating/cooling through walls/roofing
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Energy Harvesting Glass

Ultra durable road surfaces

Pollution absorbing building materials
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Air/Water Cleaning

Lightweight durable casing
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Selective filtration

Photocatalytic Surface

Integrated pollutant sensors
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Transport and Mobility

williamblythe
Excellence in chemistry
Lightweight body

Thermoelectric “waste” heat energy
scavenging
3D printable composite body

Anti-ice control surfaces

Environmental sensing

Durable surfaces and bearings

High power and energy, lightweight batteries
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William Blythe Ltd: Your Partner for Tomorrow’s Materials
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Wherever you’re located,

William Blythe will ensure secure, efficient supply

Thankyou for your attention
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