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Results of the previous QC workshops to establish a complete book of 

attributes for main fuel cell components. 

 Harmonize the language of QC for fuel cells. 

 Describe specifications, definitions and standardizations for fuel cell 

components/sub-components. 

 Identify critical parameters for components QC.

 Identify a number of areas that can be further improved

 Develop QC tools for fuel cell components/sub-components.

 Strengthen the international collaboration around QC.

NATIONAL RESEARCH COUNCIL CANADA

Why book of attributes?



What is book of attributes ?  
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Functions:

Roles the component needs to perform in a fuel cell 

stack operation

Attributes:

Qualities the component needs to have to perform its 

functions

Properties:

Experimentally measurable qualities that quantify the 

attributes 

Properties

Attributes

Functions

A functional analysis by breaking down functions, attributes 

and properties for each components/subcomponents
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• Review and categorize the main 

attributes/properties that 

determine the functionalities of 

key fuel cell components. 

• Identify existing test for each 

properties, including if it is a 

standard test, destructive or not 

and where the capability to 

measure such property resides. 

• Prioritize each properties for QC.

NATIONAL RESEARCH COUNCIL CANADA

Main objectives
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Main components of the compendium
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• Main components include

BP, GDL, CCM and gasket.

• The CCM book includes

membrane, CL, ink and

CCM as a whole

• Gasket/sub-gasket was

included to make a full

spectrum of fuel cell

components



Matrix of book of attributes
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Function EquipmentPropertyAttribute Method D or N
E or 

UD
Venue Priority 

for QC

Transfer 

protons 

from 

anode 

to 

cathode

FC test 

station

IP Proton 

conductivity

Surface 

Proton 

conductivity

Ex-situ 

EIS or VA 

method

In situ CI 

or EIS

Potentiostat

+impedance

Proton 

conduction

NRC, 

Fraunhofer, 

NREL, CEA

E

High

Electroche

mical AFM
AFM

TP Proton 

conductivity

D

NRC, DLR, 

Fraunhofer, 

NREL, CEA

Hochschule

Essligen

E N

E D



Final book of attributes for GDLs
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Final book of attributes for GDLs ─ cont’d
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Publication
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 Contributors:

• NRC

• CEA

• ElringKlinger AG

• Frauhofer ISE

• DLR

• NREL



book of attributes with high QC priority
Function Michanical support Water transport Gas transport Electrical conduction Heat transport

Compatibility with 

other components

Property
Compression

Compression set

Thickness

Water vapor diffusivity

MPL porosity

Gas permeability (TP & 

IP)

TP and IP Conductivity

Thermal conductivity (under 

compression)

Thermal diffusivity (TP)

Surafce defects 

(number/size)

Function
Transfer protons from anode 

to cathode

Maintain electrical 

isolation/physical 

inertness

Minimize fuel, oxidant 

and nitrogen crossover

Maintain chemical & 

electrochemical inertness

Property Proton conductivity (IP & TP) Thickness Hydrogen crossover Chemical durability

Function
Transfer protons from 

membrane/ CL to CL

Transfer reactant gases to 

catalyst surface

Transfer and distribute 

water

Provide electronic current 

passage between reaction sites 

and current collectors

Provide reaction sites for ORR 

and HOR with three-phase 

boundaries

Property
Proton conductivity

Thickness

Ionomer coverage

O2 diffusion resistance

Water uptake/hydration

Hydrophilic vs 

hydrophobic pore volume

Contact resistance 

IP & TP electronic conductivity 

Pt utilization 

Pt loading and uniformity

Pt (Pt/C) agglomerates size and 

distribution

Function
Reactant /product distribution 

and removal 
Separation Chemical stability

Property

Dimensional accuracy 

(Material thickness, plate 

thickness and channel 

shaper/landing radium)

Gas and liquid (fluid) 

impermeability (Pressure 

drop)

Corrosion resistance 

(peak active current, 

passive current density)

Function
Electrical insulation & 

Prevention of gas mixing
Thermal tolerance Mechanical strength

Transfer and distribute MD/TD 

forces

Maintain electrical 

isolation & gas 

tightness

Property

Gas peration (visual 

inspection, thickness, and gas 

permeability)

Thermal stability (Glass 

transition temperature)

Compressibility

Compression set

Tensile strngth

Burst strength

CL adhesion on membrane

Thickness

CCM integrity

Function
Electrical insulation & 

prevention of gas mixing
Mechanical strength Chemical stability

Provide ink with uniformity, 

stability, and processability

Property Gas tightness Compressibility
Chemical aging stability 

(long term & short term)

Viscosity

Ink composition

Sub-gasket Catalyst ink

GDL

Membrane

CL

BP

Gasket CCM



Concluding remarks
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 Accomplished through a close collaboration between national labs across the

world, QC participants and fuel cell industries.

 Contributed to the component specification and standardization of fuel cells, in

particular, to the QC during its manufacturing, processing, and assembling.

 Through review of the book of attributes for different components:

- Identify critical parameters for components QC and areas that can be further

improved and future projects via collaboration

- Develop QC tools for fuel cell components/sub-components

 Book of attributes for different components will be kept as live documents and

updated as the technology advances.

QC workshop, Sept. 2019,  FreiburgNATIONAL RESEARCH COUNCIL CANADA
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