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Study on Reversible Electrolysis Characteristic of a Planar Type SOFC
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yjchoi_rist@rist.re.kr Abstract >> This paper presents the reversible electrolysis characteristics of a

solid oxide fuel cell (SOFC) using a 10x10 cm? anode supported planar cell with

Rec.eiVEd 16 October, 2017 an active area of 81 ¢cm?. In this work, current-voltage characteristic test and re-
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Accepted 29 December, 2017  Versible electrolysis cycle test were carried out sequentially for 2,114 hours at a
furnace temperature of 700C. The current-voltage characteristics for reversible
electrolysis mode was measured at a current of £26.7 A under various H»0 uti-
lization conditions. The reversible electrolysis cycle was performed 50 times at
a current of £32.4 A. As a result, The performance degradation of SOEC mode
was larger than that of SOFC mode.
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Fig. 1. |-V characteristics for SOFC and SOEC mode
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Table 1. |-V characteristic for SOEC and SOFC mode - re-
sulting values

SOEC mode SOFC mode
Current
(A) Voltage |Input power| Voltage |Outputpower
™) W) ™) (W)
8.1 1.053 8.53 1.037 8.40
16.2 1.152 18.67 0.937 15.18
243 1.277 31.02 0.860 20.90
324 1.379 44.67 0.826 26.78
40.5 1.437 58.21 0.790 32.00

Table 2. Gas conditions at various reversible electrolysis mode

SOEC mode Fuel Air
H,O0 utilization | gymidifier H N Air
(%) (C) | (SLPM) | (SLPM) | (SLPM)
35 81.8
40 79.9
45 78.2
50 76.6 0.4 0.6 2.5
55 75.1
60 73.7
65 72.4
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Fig. 2. I-V characteristics for reversible electrolysis mode (a)
raw data plot, (b) polynomial curve fitting plot

Table 3. |-V characteristic for reversible electrolysis mode-re-
sulting values (raw data)

SOEC mode SOFC mode
Current cell voltage (V) cell voltage (V)

(A) | Unyo | Unyo | Unyo | Unyo | Unyo | Unyo | Umyo | Unyo
35% | 45% | 55% | 65% | 35% | 45% | 55% | 65%

8.1 [1.049]1.065|1.079|1.091|0.822{0.8300.839|0.845
162 |1.176|1.199|1.220|1.238 {0.722|0.729|0.738 | 0.747
243 |1.312|1.343|1.374 |1.402 {0.630 [0.639 | 0.652 | 0.664
26.7 |1.352|1.386|1.420 |1.451{0.606 [0.616 |0.629 | 0.643

3.2 sk 276l AIE S
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Fig. 3. Cell voltage during reversible electrolysis cycle
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Table 4. Results of reversible electrolysis cycle-cell voltage

Cell voltage Cell voltage Cell voltage
A% A%
Cycle A Cycle ™ Cycle ™)
SO | SO SO | SO SO | SO
EC | FC EC | FC EC | FC
1 |1.290]0.707| 18 |1.342|0.680| 35 [1.381/0.659
2 |1.294(0.692| 19 |1.345]0.679| 36 [1.378/0.659
3 |1.303]0.696| 20 |1.347|0.674| 37 (1.387|0.657
4 |1.307(0.698| 21 |1.353]0.677| 38 |1.389/0.652
5 [1.312(0.696| 22 |1.349|0.681| 39 |1.389|0.652
6 |1.315]0.696| 23 |1.356|0.674| 40 (1.397/0.654
7 [1317(0.692| 24 |1.357|0.672| 41 |1.395|0.654
8 |1.31910.689| 25 |1.362(0.679| 42 |1.402|0.642
9 |1.325]0.688| 26 |1.367|0.678| 43 [1.406|0.645
10 |1.327]0.684| 27 [1.367(0.671| 44 |1.410(0.646
11 |1.332]0.683| 28 |1.363]0.671| 45 |1.409(0.645
12 11.330]0.688| 29 |1.369]0.669| 46 |1.415/0.642
13 |1.334]0.684| 30 |1.372]0.672| 47 |1.413|0.615
14 11.331/0.682] 31 |1.379]0.662| 48 |1.395|0.608
15 [1.333/0.682| 32 |1.376|0.667| 49 |1.420(0.559
16 [1.337/0.681| 33 |1.378]0.664| 50 |1.496|0.565
17 11.343]0.683| 34 |1.3790.661
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Fig. 4. Performance degradation during reversible electrolysis
cycle
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Fig. 5. Anode and cathode plate temperature during rever-
sible electrolysis cycle
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