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Kunststofftechnik
DDMFC – project report

From components to stacks
further on to system and the application

Lecture on 07 10 2008 at 12 00 a mLecture on 07.10.2008 at 12.00 a.m. 
from Dr. Alexander Dyck on the MiNaT in Stuttgart
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planar fuel cells as 
energy supply for tomorrow

Kunststofftechnik
consortium 

(1) HIAT - „advanced“ MEA, current collector

(2) Filtrona - Storage-fleece

(3) F h f ISE F&D t t(3) Fraunhofer ISE - F&D partner on system

(4) FUMATECH - Polymer und membrane

(5) FWB (coord.)  - System development

(6) MEDSET - ECG recorder

(7) sms - camera applications 

(8) SGL CARBON thin GDL‘s
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(8) SGL CARBON - thin GDL s

(9) Solvicore - MEA development 

(10) TEXSYS - Hybrid technology / accumulators
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DDMFC concept - Functional principle

• Highly concentrated 

Passively operated vapor-fed Direct Methanol Fuel Cells 
for portable applications
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• Active or air-breathing 
cathode 

• Water back diffusion from 
cathode to anode

• Anode plate with different 
opening ratios
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• Additional vapor chamber 

Kunststofftechnik
Complexity of an active DMFC system

Humidifier
Condensator

Active DMFC-Systems realizes
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 Heating /Cooling
 Methanol supply
 Methanol dilution
 Air supply
 CO2 removal

by active 
peripheral components
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I

Fuel Cell Stack MethanolMethanol + H2O

peripheral components 
(sensors, actuators)
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Simplified passive DMFC system

Humidifier Condensator

Passive DDMFC-Systems realizes

air

T1

T2

T3

M

M(U1-U13)

MeOH /
H2O

Water stripper

Heat exchanger

CO2

air

Tank

MeOH
M

MS

Water stripper

H2O

air

T4

 Internal Heating
 Passive methanol supply
 Passive Air supply
 Internal CO2 removal

by an intelligent 
system approach!
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I

Fuel Cell Stack

MeOH

MethanolMethanol + H2O

system approach!

Kunststofftechnik
DDMFC concept  - explanation 

Methanol vapor driven micro fuel cell 
with passive cathode in molded plastic
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First test cell at F-ISE for important results 
and proof of concept 
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Test cell with reference electrode

• Reference electrode to 
quantify anode andquantify anode and 
cathode losses

• Pressurization of the 
anode vapor chamber

• Heated endplates

• Constant clamping 

reference 
electrode

MeOH tank

Sealing
Liquid/gas 
barrier
Cavity plate

Anode plate

CO2 outlet

Vapor chamber
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pressure realized by 
springs

Kunststofftechnik

20

flüssiger Brennstoff selbstatmende KathodeLiquid methanol

Comparison of liquid and 
vapor methanol delivery

 Test conditions: 

- red: 0.5 M liquid MeOH, 
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flüssiger Brennstoff, selbstatmende Kathode
 dampfförmiger Brennstoff, selbstatmende Kathode
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Liquid methanol 

Vapor methanol

q ,

1.5   ml/min, air-breathing 

cathode

- blue: 50wt% vapor MeOH, 

6.8% OR, air-breathing 

cathode

 Comparable power density 
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DDMFC measurement cell

• simple MEA change 

• Homogeneous contact pressure Parameter field: 

C h d i- Cathode opening

- Anode opening 

- external conditioning (RF, T)

- Tempering (RT-60°C)

• External refillable liquid storage (>10 mL)

• 5 DDMFC measurement cells to the component 

development Partners:

© balticfuelcell
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development Partners: 

HIAT; F-ISE; FuMA-tech; Solvicore; SGL

Kunststofftechnik

Quantification of the influence of
 Membrane thickness

 Catalyst loading

Parameter studies

 Methanol concentration

 Air flow rate

 Cell temperature

 Gas diffusion layers

 Opening ration of evaporator
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power densities from DDMFC 

30

The scientific and technical development goals from this joint research project:

• Development of special electrodes and MEA‘s with the power densities 
of above 20 mW/cm² in passive operation with methanol vapor and air
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Kunststofftechnik
objective

From technology approach to application test

integrationel. energy

methanol

air

+ benefit
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• Longer runtime 
• Fast recharge
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Summary

 Gaseous methanol 
for improved diffusive reaction kinetics

Advantages of passive vapor fed DMFC systems

for improved diffusive reaction kinetics

 Neat methanol for highest energy density

 Improved mass transport without 2-phase-problem

 Avoiding peripherals (BoP) => higher efficiency 

 Injection-molding technology for series production
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 Flat planar construction for device integration

Prototype under development for 2009 
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Acknowledgement 

the projekt team(s)

• DDMFC in total

• at FWB in Pirmasens

• at F-ISE in Freiburg
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Thanks to sponsorship from: 
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Kontakt

Coordination: FWB Kunststofftechnik GmbH 
Blocksbergstr. 175, 66955 Pirmasens

planar micro fuel cells 

Development and construction of plastic parts  Quality management
Tool manufacture  Production from plastic parts by injection molding

oc sbe gst 5, 66955 ase s

Contact Persons: Dr. Alexander Dyck

Tel: +49  (0) 6331-262- 286
Fax: +49 (0) 6331-262- 200
E-Mail: Alexander.Dyck@fwb-gmbh.de 
Internet: www.FWB-GmbH.de    
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