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Fig.1 Schematic diagram of SOC technology for conversion and storage of the sustainable energies


https://www.sciencedirect.com/topics/materials-science/zno

* 2290 -

Wi &R S TR

5514

Step 2

6- -
S
o

@® A(Ca, Sr, Ba)

® B (Zr, Ce)
¢ Dopant (Y, Yb, etc.)

—_— &

C T
e ‘e [ o";:-)
2 . Step 3 Xy ]
.:\,.- ' ... . — “‘.‘f . .
- -

Step 1: Doping, 2Ce7, + O +Y,0, —2Y,, +V, +2CeO,
Step 2: Hydration, H,0+VZ> +05 — 20HJ

Step 3: Grotthuss mechamism

@ Lattice oxygen (0g)

) Oxygen (Vg) El-- E : Rotation
* Proton (H) E-+H : Hoping
B2 T SaSHUH R RE R

Fig.2 Schematic diagram of proton conduction mechanism
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Fig.3 Model of the effect of sintering aids on sintering and proton conduction of proton conductor
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obtained by SSRS (b)®"]
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Fig.8 Relative density and average grain sizes of BZCYYb (1 and 2)and BZCYYb-1%NiO (3 and 4) pellets sintered at different
temperatures (a); open circuit voltages (OCV) for cells with BZCYYb (1550 C) and BZCYYb-1%NiO (1450 C) as

electrolyte and Pt as electrode under wet H; as fuel and air as oxidant (b)**
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Research Progress of Sintering Aids for BaZrO;-BaCeO3; Based Proton Conducting
Materials

Liu Zhijun®, Tao Youkun?, Wang Jianxin®, Shao Jing*
(1. Shenzhen University, Shenzhen 518060, China)
(2. Harbin Institute of Technology, Shenzhen 518055, China)
(3. Ningbo Institute of Material Technology & Engineering, Chinese Academy of Sciences, Ningbo 315201, China)

Abstract: Proton-conducting oxides show high proton conductivity operating below 600 <C, which offers a significant advantage
in developing low cost and durable solid oxide cells (SOCs) at intermediate-to-low temperature. The ABO3 perovskites based on Ba,
Ce, Zr, Y, and Yb are state-of-the-art proton conductors such as BaZri.xYxOs3.5; (BZY), BaCeq.7.xZrxY0.203.5s (BCZY), and BaCeq.7-x-
ZryY01Ybo.103.5s (BCZYYDb). However, it is very difficult for these materials to balance the sinterability, conductivity and stability.
To achieve dense electrolyte with high conductivity and long-term stability at the low sintering temperature, one of the most
common approach is adding sintering aids in the fabrication processing of proton-conducting oxides. In recent researches, the
effect of sintering additives on the electrical conductivity of proton conductors are still in the arguments. This review provided a
comprehensive discussion of recent research developments on sintering additives modified proton conducting oxide. Moreover, we
summarized in detail the influences of different sintering additives on the relative density, grain growth, sintering behavior, and
bulk and boundary conductivity of proton conducting oxides, as well as pointing out the potential research directions.
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