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Fig. 1. Schematic structure of SPE water electrolysis
cell.
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Fig. 2. Structure of Nafion®.
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Table 1. Physical and chemical properties of Nafion
120 membrane at 25°C.

Table 2. Contributions to the cell voltage water elect-
rolysis.

Equivalent weight 1200
Ionic(H;0*) resistance 0.46 Qcm?®
Tensile at break 2500 psi
Enlogation at break 150%
Mullen burst strength 150 psi
Water content 28 wt%

0.83 meq/g dry SPE
56X 10" ‘cm’cm/cm?® hr atm
3.0X 10 *cm’cm/cm? hr atm

Ion exchange capacity
H, permeability

Q. permeability
Hydrody'rlfamlc HO 2.7X10 Scm’cm/cm® hr atm
permeability

Electro-osmotic

- 7.5X107%em®/C
permeability
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Contribution to Cell Voltage(V)

Source
SPE? Alkaline”
Reversible Cell 1.180 1.19
Potenttial

Anodic Polarization 0.300 0.30
Catheodic Polarization 0.025 0.30
Electrolyte Ohmic Drop 0.270° 0.254
Ohmic Drop through

the Hardware 0025 0.11
Cell Voltage 1.80 2.15

aCurret density, 1.08 A/cm?; temperature, 80T , pressure,
0.1 MPa

PCurrent density, 150 mA/cm?; temperature, 75C
‘Polymer electrolyte thickness ~0.33 mm
4Anode-cathode~4 mm

b SPE Al Ao+ anode2] s} to] cathodeel] H]
atod of ¢ 5 o 7 Aok AAH 2.2 SPE A3 ¢
A5 odZe] Ao vl HAgde] dod, xe AR
A g e Agtellq zhg sbssle] &ge] ¥k
Anode Zol| 48] Rt £A4-8 F0]7] $)8led= 273}
Zofj o] s FatA Ak 3, 2 LEE ] E3ok
g}, 2HE-2 % 2 140C 2 Z7)2) 7)1 Fig. 30 4 9} 2ho]
oA 7haste] fgo] =Y, AR 31eHA,
Z1A1A bl FA Y gt

SPE A&l #3-& o} ob#tel &) A3 &
22 Qs HAe Fsovt ALsle] g7EE Fe
cell A}t 2 F& AF HE 25| 7kt 7|& &
Aol wla] Afo] vl o} SPEE o] 43 EX47]
%2 GE, BBC 59 34l rpitsglon, dro
7d9- Sunshine A &4 &S T4 AF 7|&9 s
w2 s g} SPE £ As] FA A= Eo] HE3H
cell2 Fd=a 2= #4 3 4dbe o579 4
Al FHE Fe] &=, 28 Felg 5 P43 7=
A e B& Aj=3txich. GE % BBCY 7]%-& AF
HEH ofF3 3t

2.3-1. BBC2] SPE % A3 7|4

BBC2] «tg] a3l celld] el Fig 13 7on
anode Zofl& Pt, cathode o)+ Ru,r, 0,7} v]A|
HakEo] gl A& o 2= cathode 2ol 1 mmY
A2l metallized graphite-PTFEZ}, anodeZof= Pt}
45 % titanium thFe-E ARSsHITh Be]H-E gra-
phite/PYDF =42 7}3-5l%ich. BBCS SPE & s

™

)



A HHA =

T T T Y T T T T T T
19 r 1
>17 | 1
o - i
g15 ¢ 1
'6 b -

A+
i 13} T] TIC i
T - Uo -
Q

11t T
[ ! 1 1 P, 1 1 I I

60 100 140

Temperature] °C |

Fig. 3. Temperature dependance of the cell voltage of
SPE water electrolysis cell with Nafion 120 membrane
at a current denssity of 1 A/cm?.
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Fig. 4. Process flow sheet of the SPE water electrolysis
plant of BBC.
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Fig. 5. Schematic view of the SPE water electrolysis
cell of GE.
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4. Deionizer 12. Hydrogen separator
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Fig. 6. Process flow sheet of the 200 kW SPE water
electrolysis plant of GE.
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Fig. 12. Module concept.
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g. 13. Performance of Donier electrolysis module.
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Table 3. Comparison of the characteristic energy data of high temperature electrolysis and conventional water

electrolysis.
High Temperature Electrolisys Conventional Water
Energy
Allothermal Operation Autothermal Operation Electrolysis

Electrical (kWh/m®H,) 2.6 32 4.6
Additional Heat (kWh/m®H,) 0.5 - -
Steam Generation (kWh/m*H,) 0.6 0.6 -

ffici t n=238%
Total Efficiency (al n 8% 447% 39.3% 311%

for power generation)

ion Factor (HHV of H;

Conversion Factor ( of H, 136 111 077

per electrical energy input)
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