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Fuel Cells

Automotive fuel cell system 
and hydrogen tank value chains
Helping build a strong fuel cell electric vehicle supply chain in the UK



An introduction to the automotive fuel cell system and hydrogen tank value chains
 

The value chains provide a guide to helping grow the industrialisation of fuel cell and hydrogen tank technologies in the UK. These have been developed 
by the Advanced Propulsion Centre UK, with expert support from industry.

The fuel cell value map covers all critical steps required to manufacture membrane electrode assemblies (MEA) and complete assembly of fuel cell 
systems. A separate on-board hydrogen tank value map provides the relevant carbon fibre production processes for tank manufacturing.

The value stream maps can be used in a variety of ways by industry, academia and government. A few suggestions are provided below:

Industry

•	 Identify strategic strengths within the 
UK for market growth opportunities

•	 Understand how each company’s 
technology fits in and its contribution 
to the value chain

•	 Identify gaps within the local supply 
chain and opportunities for foreign 
direct investment

Government

•	 Understand where the UK’s strengths 
and gaps exist for fuel cells and 
hydrogen tanks

•	 Guide policy, strategy and funding to 
accelerate scale-up in key parts of the 
UK supply chain

•	 Support foreign direct investment 
decisions that complement UK strengths 

Academia

•	 Guide R&D into next-generation fuel cell 
technologies to build a strong UK  
supply chain

•	 Promote undergraduate and  
postgraduate uptake in chemical engineering 
to feed the growing demand  
in fuel cell and hydrogen technologies

•	 Develop up-skilling and re-skilling 
programmes to support UK industrial growth



APC’s PEM fuel cell system value chain
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** Alternative substrate 
materials available

PEM  Polymer Electrolyte Membrane
CCM  Catalyst Coated Membrane
GDL  Gas Diffusion Layer
MEA  Membrane Electrode Assembly
PFSA Perfluorosulfonic Acid
PET  Polyethylene Terephthalate
ePTFE  expanded Polytetrafluoroethylene
MPL Microporous Layer
CEM-unit  Compressor Expander Motor unit
ECU  Electronic Control Unit

Source: Value chain developed by the APC Technology Trends Team (2021)

* Detailed value 
chain available

Housing & Sensors, 
Connectors

Water mgmt. system
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** Alternative substrate 
materials available

PEM  Polymer Electrolyte Membrane
CCM  Catalyst Coated Membrane
GDL  Gas Diffusion Layer
MEA  Membrane Electrode Assembly
PFSA Perfluorosulfonic Acid
PET  Polyethylene Terephthalate
ePTFE  expanded Polytetrafluoroethylene
MPL Microporous Layer
CEM-unit  Compressor Expander Motor unit
ECU  Electronic Control Unit

Source: Value chain developed by the APC Technology Trends Team (2021)
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materials available

PEM  Polymer Electrolyte Membrane
CCM  Catalyst Coated Membrane
GDL  Gas Diffusion Layer
MEA  Membrane Electrode Assembly
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materials available

PEM  Polymer Electrolyte Membrane
CCM  Catalyst Coated Membrane
GDL  Gas Diffusion Layer
MEA  Membrane Electrode Assembly
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ePTFE  expanded Polytetrafluoroethylene
MPL Microporous Layer
CEM-unit  Compressor Expander Motor unit
ECU  Electronic Control Unit

Source: Value chain developed by the APC Technology Trends Team (2021)

* Detailed value 
chain available

Housing & Sensors, 
Connectors

Water mgmt. system

PE
M

R
ew

in
di

ng
 

&
 p

ac
ki

ng

Te
st

in
g,

 c
ut

tin
g

R
ei

nf
or

ci
ng

 
w

ith
 e

P
TF

E

Io
no

m
er

 c
oa

tin
g

Fo
rm

in
g 

ca
ta

ly
st

 in
ks

Cathode
active 

catalyst
(PtNiCo)

Anode
active

catalyst
(Pt/C)

PFSA 
Ionomer

Unwinding 
back sheetPET

Next-gen
IonomerNon-fluorinated

Hydrolysis 
& acidifying

Sulfonyl
Fluoride

Po
w

de
ri

ng
 c

at
al

ys
t c

ru
sh

Fi
lte

ri
ng

, w
as

hi
ng

, d
ry

in
g

D
e-

al
lo

yi
ng

A
nn

ea
lin

g

PtNiCo
 Precursor

Pt/C 
Precursor

D
ry

in
g

ePTFE

Stainless 
Steel**

Bipolar Plate 
Coating

Manufacturing activity

Semi-finished product

Ionomer mixing

M
ix

in
g 

ca
th

od
e 

sl
ur

ry
M

ix
in

g 
an

od
e 

sl
ur

ry

Sy
nt

he
si

si
ng

 c
hl

or
op

la
tin

ic
 a

ci
d

Carbon
Black

Co Chloride 
Hydrate

Ni Chloride
Hydrate

Pt

R
ef

in
in

g 
&

 c
he

m
ic

al
 p

ur
if

yi
ng

Pt 
ore

Co 
ore

Ni 
ore

M
in

in
g 

an
d 

ph
ys

ic
al

 s
ep

ar
at

io
n 



On-board high pressure hydrogen tank value chain
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** Alternative substrate 
materials available

PEM  Polymer Electrolyte Membrane
CCM  Catalyst Coated Membrane
GDL  Gas Diffusion Layer
MEA  Membrane Electrode Assembly
PFSA Perfluorosulfonic Acid
PET  Polyethylene Terephthalate
ePTFE  expanded Polytetrafluoroethylene
MPL Microporous Layer
CEM-unit  Compressor Expander Motor unit
ECU  Electronic Control Unit

Source: Value chain developed by the APC Technology Trends Team (2021)

* Detailed value 
chain available
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Impregnation can happen at either
point in the manufacturing process

* Stainless steel and Aluminium 
 are most commonly used

PAN Polyacrylonitrile
Al Aluminium
HDPE High-Density Polyethylene
H2 Hydrogen

Pressurising 
liner

AnnealingExtruding 
& machiningAl

or

AnnealingBlow / roto 
mouldingHDPE

Liner material 
choice depends 
on Type III or IV

Sealing 
into liner

Metallic 
in-tank 
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