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Johnson Matthey: strong credentials supporting our strategy

3

Strong brand 

207 year 

history

2023/24 sales¹ 

£3.9 billion

Technology 

leadership

#1 or 2
in chosen markets

11,600 

employees 

worldwide²

¹Sales excluding precious metals  ² As at 31st March 2024



Components
for fuel cells

Emission 
control systems

Low carbon solutions

Sustainable 
formaldehyde technology

Sustainable methanol 
and ammonia technology

Components for 
green hydrogen 
electrolysers

Blue hydrogen 
technology

Sustainable methanol 
and ammonia technology

Sustainable 
fuels technology
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1. Iridium, Palladium, Platinum, Rhodium and Ruthenium

Clean Air Catalyst
Technologies

Hydrogen
Technologies

Leading in
autocatalyst 

markets

Market leader
in performance 
components for
fuel cells and 
electrolysers

#1 in
syngas-based
chemicals and

fuels technology

PGM Services
(Platinum Group Metals Services)

#1 recycler of PGMs1

Catalysing the net 
zero transition

Aspiring to lead 
across our four 
businesses

5
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Driving down transport emissions

We’re driving down the emissions of internal combustion engine vehicles and enabling the 
transition to net zero transport

Emission control 

systems for diesel, 

gasoline & hydrogen 

internal combustion 

engine vehicles

1 in 3
new cars contain a 

catalytic converter 

made by JM

Components for 

hydrogen fuel cells 

for cars and 

commercial vehicles

30+ years’
experience in fuel       

cells catalysts
(and even back to 1842!)

Note:  William Grove invented the fuel cell in 1842, using platinum supplied by JM Johnson Matthey - Confidential



2023/24: A year of progress
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Recycling PGM’s and 
precious ionomer 
from fuel cell and 
electrolyser material 
using HyRefineTM 
technology enables 
circularity for 
hydrogen customers.

Johnson Matthey 
LCHTM technology 
enables blue 
hydrogen production 
whilst capturing more 
than 97% of carbon 
used in the process.

Johnson Matthey can 
offer 100% 
recycled platinum 
group metal (PGM) 
to achieve complete 
circularity for 
customers.

50 years since 
pioneering the first 
commercial auto 
catalysts, JM 
catalysts prevent 98
% of emissions from 
entering the 
atmosphere.



Committed to sustainability: 
protecting planet and people
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…that are recognised 
by leading ESG rankings

Top 1% 
Platinum 
rated

92nd top 
percentile

'B' Climate 
rated

AAA 
rated

Protecting nature 
and advancing the 
circular economy

Conserve scarce 
resources

Minimise our 
environmental 
footprint

Protecting 
the climate

Drive lower global 
greenhouse gas 
(GHG) emissions

Achieve net zero 
by 2040

Promoting a safe, diverse and equitable society

Keep people 
safe

Uphold 
human rights

Create a diverse, inclusive 
and engaged company

Invest in our local 
communities



JM’s PGM products already boast an impressive CO2 
reduction on the journey to net zero with our customers
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World leader JM is the largest secondary recycler of PGMs by volume

We helped create one of the world’s first circular economies in 
platinum group metals

Pioneering

On average, c.a. 70% of the PGM used in our manufacturing plants 
globally was from secondary sources in FY22

> Two thirds 

recycled PGM

Secondary or recycled PGMs are anywhere from 10-60x lower in 
carbon intensity (tCO2e/kg) than primary (mined) metal*

Scope 3 CO2 
Reduction   

*GaBi Database 2021 (IPA 2022)
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North and South America

4 manufacturing facilities

3 R&D centres

Europe, CIS & Africa

6* manufacturing facilities

4 R&D centres

China

2* manufacturing facilities

1 R&D centre

Japan

1 manufacturing facilities

1 R&D centre

India

2* manufacturing facilities

1 R&D centre

Rest of Asia

1 manufacturing facility

EU (Poland) China India 

New manufacturing plants adding capacity

16 manufacturing and 11 R&D centres globally

11

Strong manufacturing and R&D presence to meet global customer 
demand

* including the new manufacturing plants

Johnson Matthey - Confidential
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Heavy Duty legislation landscape is clearer since Eu7 HD approval

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2040

CO2/GHG

Criteria emissions (NOx, PN etc.)

EPA 2010 EPA 2027

CARB 2024

Euro VIE

China VIa China VIb China VII [Possible earlier intro for key regions]

BSVI (RDE) BSVII – phase in likely

15% (vs 2019) 45% 65% CO2 reduction targets

CARB ACT II (ZEV mandate) 75% Yearly increase in % of new vehicle sales as ZEV

Stage 3 GHG Stage 4 GHG

CARB 2027

90% 

Class 4-8

EPA Phase 3 GHG rule proposal EPA Phase 3 

New fuel consumption standards from 1st April 2023

Euro 7 [First intro May, 2028] 



Euro 7 HD will bring cleaner air – Will BS VII have the same limits?
No focus on cold start for Eu7 HD

460 6E11

NOx emissions 
mg/kWh

PN emissions
 #/kWh

Ammonia @ 
60mg/kWh
 
N2O @ 
200mg/kWh

RDE summary

RDE NOx at 260 mg/KWh
RDE PN at 9 x 1011 PN10
Test procedures mostly carried over from Euro VI-E

† passenger car NOx levels (Euro 6)

23nm

Other

Durability
N3>16t, 
M3>7.5t 700k km > 875k km

700k km

Euro VI Euro 7

Euro VI

Euro VII

6E11

10nm

200

?



EPA Heavy Duty Trucks Low NOx Rule

200

6E11

NOx emissions 
mg/hp-hr

† passenger car NOx levels (Euro 6)

Durability
HDE

650k mies

435k miles

Current 2027-on

EPA 10

EPA 27

6E11

35

82.5%
reduction

The new standards also include additional test 
cycles and off-cycle standards to demonstrate 

compliance while engines are in use under 
real-world conditions

Emissions control systems have an additional requirement to 
prove compliance to 750,000 miles – under lab cycle tests.

Focus on reducing NOx emissions and keeping trucks cleaner for longer



The data included herein were collected in a Johnson Matthey laboratory which has not been certified by the relevant authorities/agencies to perform emissions testing. These 
are indicative data and do not represent a guarantee that the tested catalyst or emissions system will pass the relevant emissions legislation.
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0
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N
2
O

NOx

Emissions
NSVII 
WHTC cold

NSVII 
WHTC hot

NSVI 

NOx(mg/kWh） 460 90 460 

PM(mg/kWh） 10 10 10 

PN(#/kWh） 6E+11PN10 6E+11PN10 6E+11PN23

CO(mg/kWh） 3500 200 4000 

NMOG(mg/kWh） 200 50 160 

NH3(mg/kWh） 65 65 10ppm 

CH4(mg/kWh） 500 350 500 

N2O(mg/kWh） 160 200 -

HCHO(mg/kWh） 30 30 -

• Much easier to reach NOx limit with ccSCR

• RDE limits are not available yet.

NSVII - Dual injection may be optimum for cold test requirement
(not final, Q1 2025?)

N
2
O

NOx

Cold Hot

Challenge

SCRT®

Dual inj

Doable
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Relative level of legislation limits -- > EPA27 is more challenging
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BS VII – working hypothesis: Broadly the same as Eu7 HD

460 6E11

NOx emissions 
mg/kWh

PN emissions
 #/kWh

Ammonia @ 
60mg/kWh
 
N2O @ 
200mg/kWh

RDE summary

RDE NOx at 260 mg/KWh
RDE PN at 9 x 1011 PN10
Test procedures mostly carried over from Euro VI-E

† passenger car NOx levels (Euro 6)

23nm

Other

Durability
N3>16t, 
M3>7.5t 700k km > 875k km

700k km

Euro VI Euro 7

Euro VI

Euro VII

6E11

10nm

200

Aftertreatment 
configuration 

options/system design?
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System design options for BSVII

20The data included herein were collected in a Johnson Matthey laboratory which has not been certified by the relevant authorities/agencies to perform emissions
 testing. These are indicative data and do not represent a guarantee that the tested catalyst or emissions system will pass the relevant emissions legislation.
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➢ CSF - Enhanced Filtration Coating (EFC) for PN10 

Opportunities to combine catalytic 
functions on the same substrate:

- ASC & DOC

- DOC & Filter

- SCR & ASC



Dual urea injection vs SCRT®  considerations

21

Higher NOx engine (better fuel efficiency) Low NOx engine

Lower NOx & calibration flexibility Less flexibility & emissions performance 
(FUL – extended durability)

Lower PN10  less urea-derived emissions Higher PN10,all urea injected post-CSF

Lower N2O when ccSCR used for low 
temperatures NOx reduction

Higher N2O due to all NOx reduction in 
main SCR 
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Eu7 HD / BSVII -  SCRT® configuration 

22The data included herein were collected in a Johnson Matthey laboratory which has not been certified by the relevant authorities/agencies to perform emissions
 testing. These are indicative data and do not represent a guarantee that the tested catalyst or emissions system will pass the relevant emissions legislation.
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For EUVI (global applications), Fe/Cu or V have been used 

as good compromises for NOx & N2O performance 

❑ Challenging for NOx Eu7 HD  (possible?)

❑ Significant heating & engine measured required

Cu SCR-based formulations offer the best options with 

conventional Cu SCR catalysts likely to be borderline for 

for N2O

❑ Best potential for SCRT® option with Low N2O Cu SCR

N2O risk



Eu 7 HD / BSVII - Dual injection configuration
Greater flexibility for system design & catalysts selection

23

0

50

100

150

200

250

300

0 100 200 300 400 500 600 700 800

T
a
il
p
ip

e
 N

2
O

 e
m

is
s
io

n
 [

m
g
/k

W
h
]

Tailpipe NOx emission [mg/kWh]

N2O risk

SCRT®
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Dual-injection gives flexibility to reach NOx & N2O

❑ ccSCR & mainSCR  - mix of technologies possible

V has limitations for high temperature & RDE conditions 

❑ Max temperature management & NOx conversion

Low N2O Cu SCR is the best optionLow N2O Cu SCR

V-SCR

Cu SCRT®
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5

Modelling is a key tool for rapidly optimising complex catalyst and 
system options over wide variety of test cycles and fuels

24
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Rapidly growing H2-ICE development across the HD industry

Johnson Matthey - Confidential 26

Doe: Overview of hydrogen internal Combustion Engine (H2ICE) Technologies, Feb 23



Recent announcements

Johnson Matthey - Confidential 27

TCPL Green Energy Solutions Private Limited (TCPL GES) inaugurates a state-of-the-art 
manufacturing facility to produce Hydrogen-based Internal Combustion Engines; 
reaffirms its commitment to power a cleaner India | Cummins Inc.

MAN expands its zero-emission portfolio (mantruckandbus.com)

(Examples, non-exhaustive list)

https://www.cummins.com/news/releases/2024/03/20/tcpl-green-energy-solutions-private-limited-tcpl-ges-inaugurates-state-art
https://www.cummins.com/news/releases/2024/03/20/tcpl-green-energy-solutions-private-limited-tcpl-ges-inaugurates-state-art
https://www.cummins.com/news/releases/2024/03/20/tcpl-green-energy-solutions-private-limited-tcpl-ges-inaugurates-state-art
https://press.mantruckandbus.com/corporate/man-expands-its-zero-emission-portfolio/


IAA 2024 – more H2-ICE … 

28(Examples of Exhibitors, non-exhaustive list)
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H2-ICE technologies are at advanced stage across the industry

H2 
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SCR - Impact of high H2O content
Water levels expected in H2-ICE are considerably higher than in Diesel applications – up to 25%

High 
H2O 

content

Negative impact on 
low T activity & 

selectivity
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1 2 3
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T = 230˚C5% H2O
15% H2O
25% H2O

HTA 650°C 50hrs, 10%
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Increasing water content for H2-ICE ageing condition (lab experiment)
Cu & V SCR have similar level of activity after Diesel or H2-ICE lab ageing conditions
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H2 interaction with Cu2+ sites is weak – no measurable impact on SCR activity

Atomistic modelling for H2-ICE – Reactive conditions 
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Catalyst durability under lab H2-ICE conditions
Probing changes to catalyst structure 

Minor changes in Cu speciation (confirmed by XAS), some zeolite dealumination

Negligible impact of Hydrogen presence (test w & w/o H2 – not shown here)

No decernible impact on activity and selectivity when comparing ageing conditions

H2-TPR: Reduction from Cu2+ to Cu+

 
NH3-TPD

Reduction of 
CuAlxOy species

Fresh
Diesel ageing
H2-ICE ageing

HT Lab

H2-ICE

Ageing 
++ H2O 

+ H2

Reduction of 
Al2Cu

Reduction of 
AlCuOH

less reducible, less active
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Targetting near zero NOx emissions 

Single digit 
target 2030

x10 less 
than legal 
limit
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Targetting near zero NOx emissions 

Single digit 
target 2030

x10 less 
than legal 
limit
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Challenge: NOx purge -  thermal or rich
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