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—
anode cathode

Main disadvantages:
»>Water dilutes the fuel
»>Decreases electrode
catalytic activity
»>Impossible to use metallic

materials
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dual membrane fuel cell (dmFC)

anode

Main disadvantages:

>Water dilutes the oxidizing gas
>Decreases electrode

catalytic activity

>High corrosive media

Dual Membrane FC

Adisadvantages:

> The fuel is not diluted

> Hydrogen, oxigen and water

are located in three independent
chambers

> Every element of the cell plays

a single role and can be optimized

» The water produced in the central
membrane can be re-used for
hydrogen production
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Central membrane
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Requirements:

> high proton and oxide ion conductivity
> porousity

> termochemical and mechanical stability
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Electrolyte supported symmetrical half cell: Me = Ag; Pt

BCY15  YDCI15
ot

BaCegg5Y 01507925 Cepg5Y 01501 025
proton conductor oxide ion conductor
Conditions

50 % vol BCY15 + 50 % vol YDC15
Poreformer: starch/graphite (2, 5, 7%)
Sintering T: 1300-1350°C
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Measurementeonditions: L - Correction 3

> Frequency Response Analyser Solartron 1260

% Frequency range from 10 MHz - 0.1 Hz with 5 p/decade 615°C
x Amplitude: 200 mV and 50 mV( potentiostatic) a e
5-20 mA (galvanostatic) N
> Atmosphere h
% Hydrogen o
x Oxygen 1

>Temperature range 100 = 800°C ZARAY
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SEM ohs;

SU1510 10.0kV 6:8mm x1.00k SE 2/3/2012 16:49 '

SWU1510 10.0kV 6.:5mim x1.00k SE 2/3/2012 1;
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Gondugtivity studies:

42 % porosity
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YDC15 BCY15

E/V

LSCF48

b _
BCY15-Nil BC

NERGY SYSTEMS
Results
1.0 T 5
0.6 N k 3 5
™. \ s
0.41—f a 2 o
/ - M3
0.2 R
ey
0.0 0
0 4 8 12 16
i/ mA cm?
PoC sample
L\ A B | A\ B | L1l C s Ul U C |\J L/
Pt < Pt
o) 2o
H, § < o1 o,




LECTROCHEMISTRY AND
Uik

EIA

0.8 -

0.6

E/V
7

0.4 4 ™

02

0.0
0 4 8 12

i/ mA cm?

Advantages of monolithic CM:

16

- replacement of the triple phase boundary with two phase boundary (BCY/pore),

- decrease of the CM resistance,
- fasciliation of the technology,

- improvement of the thermo chemical and thermo mechanical stability.
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Gonduetivity studigs:

H,O(gas) + V.~ + O — 20H.
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Arrhenius plots of monolithic BCY15 central membrane in:
(e) dry oxygen and (m) wet hydrogen.



EIA

Buigaria  \ 2014 /

'lC|AN’EVGENI BUDEVSKI

Gondugtivity studies:

lg(p/ Qcm)
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Results
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a

Ea: 0,65eVin O2

Ea:0.68eV in O2

&

Ea: 0,73 eVin H2
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* BCY has good protonic conductivity

* Proton conducting mechanism:

H,0(g) 0' —» 20H,

* Hypothesis: oxygen vacancies leads
to oxide ion conductivity
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Gondugtiyity studies:
T/C

Temperature / °c
H, 8w 700 600 020 700 600 500 400
- ; i : LIS BN A EEELE B ¥ T
BCY20 i (5¢:05) 008
= M
\ i CeyyGdy;0;.

'
N

BCNd

3l \
szy

\ '3 /
CaZin - (Y:0un

lg(o/ Scm™)

-4 " 1 L L L s
0.9 1.0 11 12 & | T . SN VO N Yn.
a4 1 11 12 13 14 15
1000T /K 103'1"1 /K-I
H. Iwahara, Solid State lonics 86-88, 9 (1996). S. C. Singhal, K. Kendall, Solid Oxide Fuel Cells:
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