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Abstract. The acid resistance of the support which with Co2O3 dopant was studied in this 

paper. SEM S4800 / TM3000 was used to characterize the corroded support in different natural 

environment, and the corrosion degree of the support was measured by means of electronic 

balance. The phase structure of sintered support were analyzed by X-ray diffractometer, the 

filtration pressure drop of sintered support were measured by filtration pressure drop test 

system, the bending strength of sintered support were measured by YLN- electronic press. The 

results show that the new support prepared by adding Co2O3 on the basis of the original SiC 

porous ceramic support has good acid resistance. The corrosion time and solution 

concentration have effect on the degree of corrosion of the support. While the corrosion time 

growth and the higher concentration of the solution that the support soaked in, the degree of 

corrosion of the support is more serious. However, the degree of corrosion decreased after the 

addition of Co2O3. No matter how serious the degree of corrosion of the support is, there is no 

effect on the pressure drop of the support. 

1. Introduction 

SiC porous ceramics have attracted significant attention because they possess the excellent 

combination of low coefficient of thermal expansion, good thermal-shock resistance, as well as high 

strength. Moreover, they have excellent mechanical and chemical stability at elevated temperatures
 
[1–

3]. Therefore, SiC porous ceramics have been extensively used in molten metal filters, catalyst carrier, 

hot gas purification, and act as potential candidates for various high-performance industrial 

applications [4–7]
. 

In order to improvement of high temperature strength, thermal aseismic performance and acid 

corrosion resistance of support. Co2O3 was added as a sintering additive. The Co2O3 addition strongly 

promoted the phase transformation towards mullite and in this study, effect of Co2O3 on the phase 

composition, micro-structure, flexural strength acid of resistance the mullite-bonded porous SiC 

ceramic was investigated [8-13]. 

In this Takehiko Hirata
 
[14] has studied the corrosion process and mechanism of ceramics in 

molten salt. [15] The corrosion behavior of slag ceramics has been studied. Tsugio Sato [16] has 

studied the corrosion resistance of different materials at high temperature. The acid corrosion 

resistance of silicon carbide porous ceramic support is studied. The effects of different corrosion time, 

solution concentration and temperature on the corrosion degree of the support are analyzed in this 

paper, and the binder composition of the support is improved. In order to improve its acid corrosion 

resistance. the possibility of using silicon carbide porous ceramics as acid-alkali resistant porous 

ceramics is discussed, and the feasibility of its application in the filtration of acid-base materials is 

preliminarily explored. 
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2. Experimental 

2.1. Preparation of raw materials and samples 

 
Name Component Application 

CMC carboxymethylcellulose sodium 

(The concentration is 2%) 

Uniform distribution of 

particles 

Binder Potash feldspar (60.31%), 

Calcined kaolin (11.4%), 

Quartz (21.75%) 

Co2O3 (6.54%) 

To bond the particles 

together when sintered. 

pore former Graphite (50%) 

Acticarbon (50%) 

To produce voids in the 

sample when sintered. 

 

The raw materials used in our experiment are commercially available black SiC powder(230μm), 

Then to preparation of binder, mixing potash feldspar(60.31%), calcined kaolin(11.4%), quartz 

(21.75%) and Co2O3(6.54%) in proportion then milled. Then prepare the sample, Their mass ratio( SiC: 

CMC: binder: pore former) was 40:4:5:5.then pressed into the press sheet or strip, and finally sintering 

at high temperature, the heating rate is 2 °C /min, first heating to 900°C for 30min, and then heated to 

1300°C for 60min and natural cooling to room temperature. The preparation process is shown below. 

 

 

2.2. Characterization of samples 

SEM S4800 / TM3000 were used to characterize the corroded support in different natural environment, 

and the corrosion degree of the support was measured by means of electronic balance. The phase 

structure of sintered support were analyzed by X-ray diffract meter, the filtration pressure drop of 

sintered support were measured by filtration pressure drop test system, the bending strength of sintered 

support were measured by YLN- electronic press. 

2.3. Experimentation 

The corrosion effect of hydrochloric acid(8mol/L) on the samples by different soak period (24h, 48h, 

72h, 96h, 120h) and the support immersed in different concentrations of hydrochloric acid (4 mol/L, 

6mol/L, 8 mol/L, 10 mol/L, 12 mol/L)respectively. 
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3. Result and discussion 

3.1. Testing of binder XRD 

 

Figure 1. XRD diagram of binder. 

 

It can be seen that the X-ray diffraction patterns of unadulterated and doped Co2O3 from the above 

diagram, after the addition of Co2O3, the glass phase decreased, Refer to XRD diffraction peaks of 

mullite phase, their quantity increased, and the peak of spinel phase appear. The reason is that Co atom 

can inhibit the formation of glass phase. Co atom in Co2O3 can promote the formation of liquid phase, 

increase the reaction activity of Si-O structure, increase the mullite phase, and combine with Al atom 

and O atom in liquid phase to form spinel phase. The increase of spinel phase can improve the 

chemical stability and thermal expansion coefficient, and the increase of mullite phase can improve 

the high temperature strength, thermal seismic performance and acid resistance. 

3.2. Different soaking time 

3.2.1. Mass loss of support after immersion and change of flexural strength of support after immersion 

  

Figure 2. Variation of mass loss. Figure 3. Changes of flexural strength of 

support. 

 

Figure 2 is Variation of mass loss. It can be seen that the mass loss rate of support increases firstly and 

then tends to flatten with the increase of the soak period. However, the mass loss rate decreased after 

incorporation of Co2O3.The main reason is the increase of mullite phase after the addition of Co2O3, 

and the better acid corrosion resistance of mullite phase. 
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Figure 3 is changes of flexural strength of support body over time in hydrochloric acid (8mol/L). It 

can be seen from the figure, the flexural strength of the supporting body is decrease with the extension 

of soaking time. However, the flexural strength rate of decline reduced after incorporation of 

Co2O3.The main reason is the increase of mullite phase after the addition of Co2O3, and the better acid 

corrosion resistance of mullite phase. The flexural strength of the support mixed with Co2O3 is 

obviously improved. There are two reasons. On the one hand, the glass phase decreases, the liquid 

fluidity decreases, the viscosity increases, the toughness increases and the flexural strength increases 

during sintering. On the other hand, because of the decrease of porosity, the support is denser and the 

flexural strength is higher. 

3.2.2. The surface morphology characterization of support doped with Co2O3 immersion hydrochloric 

acid using sem 

 

 

 
(a)24h; (b)48h; (c)72h; (d)96h; (e)120h 

Figure 4. SEM images after corrosion at different time. 

 

Figure 4 shows the SEM images that support immersed in hydrochloric acid (6mol/L) for 24h, 48h, 

72h, 96h and 120h respectively. We can obviously observe that with the increase of immersion time, 

the increase of corrosion degree. However, the degree of corrosion is not serious. It shows that the 

addition of Co2O3 increases the acid resistance of the support. 
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3.2.3. Change of filtration pressure drop of support after immersion 

 

 

Figure 5. Change of filtration pressure drop. 

 

As shown in the Figure 5, with the increase of corrosion time, the change of pressure drop is not 

obvious. Because the main influence of the filter pressure drop is distribution formed by the 

accumulation of SiC particles. And the corrosion of the HCl solution to the support body cannot 

change the structure of the support body. 

3.3. Different concentration of hydrochloric acid(mol/L) 

3.3.1. Mass loss of support after immersion 

 

 

Figure 6. Variation of mass loss. 

 

It can be seen that the increase of soaking time, mass loss increases from the above diagram, the 

higher the concentration of hydrochloric acid, the higher the mass loss rate. However, the mass loss 

rate decreased after incorporation of Co2O3.The main reason is the increase of mullite phase after the 

addition of Co2O3, and the better acid corrosion resistance of mullite phase. 
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3.3.2. The surface morphology characterization of support doped with Co2O3 immersion hydrochloric 

acid using SEM 

 

 

 
(a)4mol/L(b)6mol/L(c)8mol/L(d)10mol/L(e)12mol/L 

Figure 7. SEM images after corrosion at different concentrations. 

 

 

Figure 7 shows. We can obviously observe that with the increase of immersion concentrations, the 

increase of corrosion degree. However, the degree of corrosion is not serious. It shows that the 

addition of Co2O3 increases the acid resistance of the support. The main reason is the increase of 

mullite phase after the addition of Co2O3, and the better acid corrosion resistance of mullite phase. 

4. Conclusion 

(1) The new support prepared by adding Co2O3 on the basis of the original SiC porous ceramic support 

has good acid resistance. The main reason is the increase of mullite phase after the addition of Co2O3, 

and the better acid corrosion resistance of mullite phase. 

(2) No matter the degree of corrosion of the support, there is no effect on the filter pressure drop of 

the support. Because the main influence of the filter pressure drop is distribution formed by the 

accumulation of SiC particles. 
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