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Figure 1 Simulation box setting
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Figure 2 Corrosion process snapshot
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Figure 3 Corrosion process of single sulfuric acid molecule
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Figure 4 Change of atomic charge during initial

layer formation
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Figure 5 Variation of atomic charge with z-axis coordinate
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Molecular Dynamics Simulation of Low Temperature Corrosion

Mechanism of Waste Incinerator

TANG Songzhen, HAN Kui, ZHOU Junjie

(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aiming at the problem of low temperature corrosion on the surface of the heat exchanger in the waste
incineration system, the corrosion process of sulfuric acid molecules on the surface of nickel alloy coatings was
simulated by molecular dynamics research methods, the corrosion rates of different coatings were explored, and the
corrosion process model was established. The results showed that H,SO, dissociates two hydroxide ions on the sur-
face of nickel metal coating, and the decomposed O—H ions and O—S—0 ions were captured by the surface of Ni
metal seperatively. O in O—H ions forms bond chains with Ni atoms only. Compared with aluminum oxide, nickel
alloy and nickel chromium alloy, nickel chromium alloy had the best inhibition effect on the initial slagging layer,
while nickel alloy coating had the worst inhibition effect. The selection of coating materials with strong oxidation re-
sistance could effectively reduce the phenomenon of low temperature corrosion on the surface of the heating surface
of the waste incineration system.

Keywords: waste incineration; low temperature corrosion; sulfuric acid; molecular dynamics; coating

(LS 40 11)
Optimization of Structure for MOLB-type Solid Oxide Fuel Cell

JIN Zunlong', YANG Lei', HUO Dongfang’, LIU Yang’, FAN Shengliang'

(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Huaneng Henan Zhongyuan
Gas Power Generation Co., Ltd., Zhumadian 463000, China)

Abstract. A typical three-dimensional model of MOLB-type SOFC was developed, and the solution was based on
the finite element method. In view of the problem of uneven distribution of reactants in porous electrode and limited
output performance, the effects of rib widths and cathode thicknesses on the mole fraction distribution of gas, tem-
perature distribution, performance curve and polarization of the MOLB-type SOFC were investigated with the aim of
improving the mass transfer in the porous electrode and enhancing the output power. The results showed that the ra-
tio of the rib width to the cathode thickness A had an important effect on the mass transfer of gas in porous electrode
and the output performance of the cell. The smaller rib width was conducive to the full diffusion of the reactants in
the porous electrode, which could improve the uniformity of gas distribution, reduce the concentration polarization
of the cell, and improve the output performance of SOFC. As the cathode thickness increased, the temperature of
SOFC increased, which reduced the activation polarization and improved the performance of SOFC. Considering the
synergistic effect of rib width and cathode thickness on SOFC performance, it was found that a small value of A
could improve the uniformity of the gas distribution in the electrode, reduce the total polarization loss of SOFC, and
improve the output performance of the cell. When A decreased from 10. 00 to 3.33, the maximum output power
density of SOFC increased by 53. 68%.

Keywords: MOLB-type SOFC; rib width; cathode thickness; performance; activation polarization



