CIESC Journal, 2019, 70(3): 1056-1064 LT 244 20194F 45704 4538 | www.hgxb.com.cn

ﬁﬁﬁgﬂiibi $3 DOI: 10.11949/j.issn.0438-1157.20181051

7 ife AL 7 B ) & B H X AR U S ol & =Y A BR 1 RE

FH, FKW, B, FH, BER, mEHKE, 29807, FAEX
(WAL T 2R 0, e IV 4111055 2 P EBMFBLL R TR R I 2 HE 22 RS EZH E N8, dba 100190;
SYRBHAL T R2%, 1077 JFH 110142)

FE. DIRUeEE et SRR -IRDTREE S 1T AR UM AR AR, JF48 ) — i i Ak 7] B3 A SNCR 2
SPRE T L, AT ARSI | 253 . NH, MR KoK Z8 S = 2R AE T isem . DFoE 2 I, %Mtk
R B AR S R N, BB, 450°C LA NH, % AL TT 35 100%,  [RIAFAE 400 ~ 500°CTA], N, AYiEEEPE R+
80%, KF) TARIFRIBRERIL; 7E500°C, 25380 3x10°~6x10° h ' Z JAl i, 10 NH KB R 05 0 T 2% T kit
NH, #5093 FH PR, AT [NH,] = 50x10°~1000x107 mol/L & Fl N ¥y n] 24 ik, HEA — @ MPi/KAES .
Wit — RINRAEL I, P50 4 00 AR e R AU B T TR [ A s, AR TR R, B
WA LR MR FLA AR B A0 R OSSN A8 I R R Ak SN BE ) KRN 5 2 Ak e AR R
iSCRHLEL, 7F 400 ~ 500°CR B X [/] =2 A& 42 NH,-SCO J i, T 400°C 3 2 & A4 NH,-SCR JZhj, M AfEAb 538
itk NH,~SCR 1 NH,-SCO W [F e ik 2] 1 LR B iRee 2 B 1.

KR, Akik; ERWALEE; JRUe; AR B kA L

FESES: TQ426.6 XEAARERD: A XEHS: 0438-1157 (2019) 03-1056-09

Preparation of red mud—based catalyst and performance for trace ammonia in
simulative tail gas

WANG Chao', LI Changming’, HUANGFU Lin’, LI Ping', YANG Yunquan', GAO Shiqiu’,
YU Jian’, XU Guangwen’
("' School of Chemical Engineering, Xiangtan University, Xiangtan 411105, Hunan, China; * State Key Laboratory of Multi-
phase Complex Systems, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China;
* Shenyang University of Chemical Technology, Shenyang 110142, Liaoning, China)

Abstract: A Fe—based powder catalyst was prepared from red mud (RM) solid waste with acid base neutralization
method, which was used to eliminate the trace ammonia thought the proposed process of directly spraying the
catalyst into SNCR tail gas. The effects of temperature, space velocity, NH, concentration and water vapor on
ammonia removal capacity of the catalyst were investigated in details, and excellent removal efficiency could be
achieved with 100% NH, conversion above 450°C as well as > 80% selectivity of N, between 400—500°C .
Especially, the trace ammonia in the tail gas can completely be cleared with O left between the space velocity of 3%

10°—6x10° h™" at 500°C . Meanwhile, the catalytic process is also effective for the removal of NH, with wide
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concentration of (40X 10°~800x 107 mol/L) even in the presence of water. The multiple characterizations further

revealed that the strong alkalinity of the original solid waste was removed together with the increase of surface

acidity as well as large specific surface area and rich surface microstructure for the obtained red mud catalyst,

which accounts for its significant increase of adsorption and activation of NH,. Moreover, it was found the removal

process of NH; follows the internal selective catalytic reduction (iISCR) mechanism, and the NH; was eliminated

through both the NH,~SCR and NH,—SCO reactions, which mainly function below 400°C and between 400-500°C,

respectively.
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Fig.1 Schematic diagram of municipal solid waste incineration power generation process together with removal process of

ammonia slip
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Fig.2 XRD patterns (a), TG analysis (b), nitrogen adsorption isotherms (c) and pore size distributions(d)of RM and MRM
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