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Fig.1 Schematic diagram of denitration evaluation device
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Fig.5 Degradation of dioxin model compounds
on catalytic filter materials with different catalyst

loadings (150 ppm Furan or Dichlorobenzene)
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Table 1 Catalytic filter media dynamic

dust removal data

ML i/ HERARRE/ ORI HE A B/
(g'm™?%) % (mg-m~?)
JRuEk 99.97 0. 144
250 99. 97 0. 141
300 99.99 0. 049
400 99. 97 0. 142
500 99. 98 0.09
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Fig.6 XRD results of V/Ti-based catalysts

and catalytic filter materials
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Table 2 Physicochemical properties of catalyst and catalytic filter materials

. wERmEmRY, a2/ AL#r®/ WIS % @
e A4 FR L L - XPEN :
(m*-g™)  (em’-g™") nm TiO, Ce0, V, 05 MoO,
VMo/ CeTi 85.9 0.33 15.34 S 84.24 2.31 3.23 9.87
S 35.22 0.76 1.29 3.83
VMo/CeTi -PTFE 61.1 0.35 21.83
rEE 84.24 1.82 3.08 9.16

e VR RBER BET 202 0 B2 B @ BIH 30 A LB © BIHL 2 9 FLAR RS @ XRE 2k 2 O B 43 9 ik
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B 7 GRS AL IERHY SEM K%

Fig.7 SEM images of samples (a) Schematic illustration of the catalytic filter materials
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Preparation of VCe/MoTi-PTFE composite catalytic filter material and
research on its dust, NO_ and dioxins synergistic removal performance
CHEN Songxuan'?, WANG Hao’, LIU Jun’, YAO Liang’, LYU Ruitong
(1. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190 ;
2. China Enfi Engineering Corporation, Beijing 100038 )

Abstract: The emission levels of dust, nitrogen oxides (NO,), and dioxins serve as critical indicators for
evaluating flue gas purification efficiency in waste incineration power generation. By integrating the capabilities of a
deNO, catalyst and a dust collector, the pursuit of a multifunctional material that can simultaneously and efficiently

eliminate dust, NO_, and dioxins can significantly streamline the flue gas purification process. Drawing upon the

o
concept of composite structures, a novel composite functional filter material was developed, combining a VMo/CeTi
—based low-temperature deNO, catalyst with a PTFE filter cloth. This study investigated the impact of the composite
structure on the catalytic performance of low-temperature NH; —SCR, the degradation of dioxin model compounds
such as furan and 1,2-dichlorobenzene, and the efficiency of dust removal. Particular attention was given to the
material s stability in the presence of moisture and sulfur compounds. The findings reveal that the composite
functional filter material exhibits excellent performance in low-temperature NH; —~SCR and the degradation of dioxin
model compounds, along with a strong tolerance to water vapor and SO,. Upon conducting a series of
characterization analyses, it was determined that the catalyst supported on the functional filter material with a
composite structure exhibited excellent stability. The catalyst’s shedding rate was merely 0.2% following 500
injections, indicating a robust adherence to the substrate. Additionally, the catalyst powder was uniformly
distributed, facilitating the exposure of more active sites. Consequently, the catalyst maintained its deNO,
performance and the degradation of dioxin model compounds. Simultaneously, the electron transfer, consumption,
and regeneration of hydroxyl radical structures, along with the water generation resulting from the valence state
cycling of active components during NH; —SCR reactions, were found to enhance the hydrolysis and ring-opening of
dioxin model compounds. This, in turn, achieved a synergistic elimination of NO, and dioxins. The flexible PTFE
filter cloth ( PTFE fiber) matrix offers superior dispersion for catalyst powder while also leveraging its surface
hydrophobicity to minimize the impact of water vapor on the catalyst. This reduction in turn decreases the
production of toxic sulfites ( sulfates), enhancing the water resistance of the composite structure functional filter
media and extending the lifespan of the materials. Furthermore, experiments on SO, tolerance have demonstrated
that the incorporation of Ce additives can effectively suppress the formation of nitrates and ammonium sulfates,
exhibiting a high level of SO, tolerance. Hence, the development of advanced composite functional filter materials
capable of removing dust, nitrates, and pollutants is crucial for advancing the market adoption of short-process flue
gas purification technology.

Key words: waste incineration for power generation; dust; nitrogen oxides (NO, ) ; dioxin composite functional
filter material ; integrated removal of dust and nitrate ; water and sulfur resistance; short process flue gas purification
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