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The regulation of basic sites for improving the
2 resistance to NH; of Co-based catalyst

3 Co,Cu, metal oxides catalyst for simultaneous
catalysis of Hg® and NO




Background

’> China emits the most mercury, with 357.8 tons in 2020. )
|> The composition of coal flue combustion gas is complex, and SCR catalysts are used to synerglcally,
' eliminate Hg® and NO,. I
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[1] UNEP. Global Mercury Assessment,2018.;[2] Zhang, et al, Environ. Sci. Technol. 2023, 57: 8660-8670.



Background

’> The Co,0, and modified Co-based catalysts are excellent candidates for Hg? oxidation.
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[1] Wang, et, al, Fuel, 2022, 324: 124660.;[2] Shi, et al, J. Hazard. Mater., 2023, 443, 130179; [3] Zhu, et, al, Environ. Sci. Technol. 2020, 54:
8601-8611.; [4] Zhang, et al, Sep. Purif. Technol, 2023, 320: 124014.;



Background

» Technical challenge : Positive effect _ Negative effect
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1. The flue gas components(such as 2. Simultaneous catalysis of Hg? and

NH;) have a negative impact NO is very different

[1] Wang, et al, Appl. Surf. Sci., 2018, 436: 1022-10129.; [2] Wang, et al, J. Hazard. Mater.,2021, 415: 125692.; [3] Zhou, et al,
Fuel., 2018, 225: 134-139.; [4] Yang, et al, Chem. Eng. J., 2019, 1656-1666.
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The regulation of basic sites for improving the resistance to NH, of Co-based catalyst

/ . > The regulation of weak acidic sites enabled the catalyst to have the superior Hg? adsorption capacity m‘
| the presence of NH;.

|
'> The resistance to NH; might be improved by the regulation of basic sites. |
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Li J, et al, Catalysis Today. 2021,376: 276-284. 6
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The regulation of basic sites for improving the resistance to NH, of Co-based catalyst

/ 1 » The strength of basic sites over catalyst were enhanced, which enabled the modified Co;0, to be less‘
| susceptible to NH;(NH, adsorption capacity decreased by ~27%). ,
| > The inhibitory effect of ammonia on mercury adsorption on modified Co;0, could be greatly weakenedJ
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The regulation of basic sites for improving the resistance to NH, of Co-based catalyst

/ (> The regulation of basic sites decreased the competitive adsorption between NH; and Hg®.
|> Modified Co;0, catalyst was more resistant to NH;, which decreased the reduction of NH; for Hg?* at
high temperature.
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Co,Cu, metal oxides catalyst for simultaneous catalysis of Hg® and NO

’> The molar ratio of Co to Cu had an optimal ratio of 3:1
|> The Co3Cu1 catalyst exhibited nearly 100% Hg® oxidation efficiency at 100-400 °C and 84% NO ox1dat1onI

'\ efficiency at 250 °C
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Qiu, et, al, Catalysis Today, 2024, 439: 114801.
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Co,Cu, metal oxides catalyst for simultaneous catalysis of Hg® and NO

(> The Hg? adsorption of Co3Cu1 catalyst was greatly improved, and NO was more easily activated.
'> The CuCo,0, spinel phase was formed on the Co3Cu1 catalyst.
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The Hg® and NO, adsorption capacity

Catalysts Hg? Adsorption (ug g'') NO, Adsorption (umol g')
Co50, 747..4 14.3

Co3Cut 1155.2 92.9

Co1Cut 609.0 55.3

Co1Cu3 574.5 48.5
CuO 326.3 3.7

Qiu, et, al, Catalysis Today, 2024, 439: 114801.
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Co,Cu, metal oxides catalyst for simultaneous catalysis of Hg® and NO

[ (> The ratio of Co’* was increased by ~24% over Co3Cu1 catalyst.
|> The Co3Cu1 catalyst exhibited lowest reduction peak temperatures(190 °C) and excellent oxygen,

'\ mobility of surface lattice oxygen species (610 °C).
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Qiu, et, al, Catalysis Today, 2024, 439: 114801. 12



Co,Cu, metal oxides catalyst for simultaneous catalysis of Hg® and NO

’> The inhibitory effect of Hg® on NO oxidation was very limited
|> The disappearance of band at 1390 cm™ indicated that the pretreatment of Hg® might cover theI
adsorption sites of nitrite species on the surface of Co3Cu1 catalyst
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Co,Cu, metal oxides catalyst for simultaneous catalysis of Hg® and NO

[ (> The Hg® oxidation activities were decreased when added NO at 100-300 °C )

|> There were competitive adsorption between Hg? and NO, which might be weakened by mtroducmg,
l\ sufficient O,.The Oa and the redox cycle of Co3* + Cu* C02++ Cu?* were involved in reaction.

|
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Qiu, et, al, Catalysis Today, 2024, 439: 114801. 14
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Conclusions

» The competitive adsorption between Hg® and NH; over Co-based catalyst could
be weakened by the regulation of basic sites. It resulted in the negative effect
of NH; on Hg® oxidation was decreased .

> Co3Cul catalyst was an excellent candidate for Hg®-NO simultaneous
oxidation.

> The Hg? could be crowded out when introduced the NO. However, the
inhibitory effect of NO on Hg® oxidation might be weakened by introducing
sufficient O,.
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