45 % 510 W % H R Vol.45,No.10
2022 4E 10 J NUCLEAR TECHNIQUES October 2022

NiO-YSZ 7K R AR E A F A4
HY Rz H

MR BERE BRI AR B AR SRt SRR
FAER EER’
LORBAE LR 2208 PR 110142)
20 BB LN A EEALAT L 201800)
3CEEAMRBHARAR B 201815)
4CEIRBBR REROHT R B A R E AR _EifE 200240)

TE [ AE Y HI (Solid Oxide Cell, SOC) A2 fay il H fif 7K 28 i S AN S SR BRI H I AZ o ds i . A 1 Rk
SOC L& il & 1 78 i K A WLV I AR T PRI 4 2 B /K RIAIE S RE, 3047 T B 23 Betk
SEREERERESNT. FIH—IKIRLE 450 um 75 47 ) NiO-Y SZ S F A4 R, 24 ) B[l &0 s AR T 662 AT HiL At o
= FHBEEF A E T % 10 cm>10 em KR ] 4 it J8 s 94 HE - 25488 (Scanning Electron Microscope
SEMD 73 87 Rk HR 25 50 88 I8 i B 1) ko W & ) 14D R T, 9 R AR 22 4R 4 (-1 A H 4K 2% BH 7t (Electrochemical
Impedance Spectroscopy , EIS)HF 5% T 4% HEL L i AL 2= PERE . LA R IS [l 4 58016 0 % ) FL Vi (Solid Oxide
Fuel Cell, SOFC)RET, R, fig K& FIHZE N 0.36 W-em™ (750 °C @ 0.7 V) , £ [ R A AL L fif 7K 2575, (Solid Oxide
Electrolysis Cell, SOEC)#E={ H , F fift FEL I 25 2 1) LLIE 3-0.68 A-em™(750 °C @ 1.3 VDo Rl %7K RILLE KL
[TF R 55 N S A 15 SOC 1 b Ak e A= 7 3ok R 5 IR

I AR L I, RAERIR, KERKERL, AECIRES

HhESES TL9

DOI: 10.11889/5.0253-3219.2022.hjs.45.100501

Aqueous tape casting technology of NiO-YSZ electrode for solid oxide cells
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Abstract [Background] Solid oxide cell (SOC) is the core converter for hydrogen production by high temperature
electrolysis of water vapor and hydrogen fuel utilization. [Purpose] This study aims to develope two kinds of

aqueous casting pastes of NiO-YSZ with different components for the batch preparation of SOC without the usage of
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a large number of organic solvents. [Methods] A 10 cmX10 cm large-scale full-scale cell was prepared by screen

printing the hydrogen electrode functional layer, electrolyte layer, barrier layer and oxygen electrode layer with NiO-

YSZ support film at one time casting of about 450 um. The effect of dispersant on the microstructure of hydrogen

electrode support and the stability of the pastes were analyzed by scanning electron microscope (SEM). The

performance of the SOCs were tested by /-V curve and electrochemical impedance. [Results] Based on the optimized

NiO-YSZ supports, the prepared planar SOCs delivers a peak power density of 0.36 W-cm™ at 750 °C. The

electrolysis current density of SOC can reach —0.68 A-cm™ at 1.30 V in solid oxide electrolysis cell (SOEC) model.

[Conclusions] The performances of the aqueous-based SOCs can be considered highly remarkable, thus supporting

the success in scaling the fabrication of SOCs using more environ-mentally friendly processes than conventional ones.

Key words Reversible solid oxide cell, Tape casting, Aqueous slurry, Dispersed state
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Fig.5 Surface micro-morphology of two kinds of slurries and Cell count of NiO and YSZ in two water-based slurries
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