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N,O Catalytic Decomposition over Mixed Oxides Derived from
Zn-substituted Hydrotalcite-like Compounds
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Abstract: A series of hydrotalcite-like precursors with different Zn contents of ZnMg; Al-HT (x=0, 0.5, 1.0, 1.5,
2.0, 2.5, 3.0) were synthesized by co-precipitation methods, and by keeping the atomic ratio of M*/M?* constant at 3.
Mixed oxides derived from these precursors through calcination were applied to N,O catalytic decomposition. X-ray
diffraction (XRD), BET surface area, thermal analysis (TG-DSC), and Fourier transform infrared (FT-IR) techniques
were used to study the influence of Zn content on the composition and structure of precursors and corresponding mixed
oxides. N,O catalytic decomposition behavior over ZnMg;_AlO catalysts was investigated and impacts of reaction
conditions, such as N,O concentration, space velocity, O, and H,O on catalytic activity, were studied in detail. The
results showed that the complete hydrotalcite layer structure was formed in all precursors. After calcination the main
catalyst phase is Zn-Al spinel. The introduction of Zn promotes the formation of the spinel. Mg can improve the
thermal stability of catalysts to some degree. Zn content has an important influence on the thermal stability, surface
area and activity of the catalyst. As Zn content increases the surface area of the catalyst decreases. Surface area is,
however, not an important factor in N,O catalytic decomposition. Zn,,Mg,,AlO catalyst, calcined at 650 C, shows
relatively good activity for N,O decomposition. The N,O concentration, space velocity, and O, have little impact on
activity, while H,O obviously influences the activity of N,O catalytic decomposition.
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Fig.1 XRD patterns of samples xZMA-HT
xZMA-HT denotes Zn Mg, Al-HT.
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Fig.2 XRD patterns of catalysts xZMAQO
+: MgO, #: Zn(Mg)Al,0,, <: ZnO;
xZMAO denotes Zn Mg, AlO.
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Table 1 Specific surface areas of catalysts xZMAO

Sample Sper/(m?+g™)
0.0ZMAO 168
0.5ZMAO 58
1.0ZMAO 46
1.5ZMAO 33
2.0ZMAO 30
2.5ZMAO 16
3.0ZMAO 44
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Fig.4 FT-IR absorbance spectra of xZMA-HT
samples
(1) 0.0ZMA-HT, (2) 0.5ZMA-HT, (3) 1.0ZMA-HT, (4) 1.5ZMA-HT,
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Fig.5 FT-IR absorbance spectra of xZMAO catalysts
(1) 0.0ZMAO, (2) 0.5ZMAO, (3) 1.0ZMAO, (4) 1.5ZMAO, (5)
2.0ZMAO, (6) 2.5ZMAO, (7) 3.0ZMAO
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Fig.6 N,0 decomposition activities on catalysts LA

xZMAO with different Zn contents
©(N;0)=1.0%, blance gas N,; SP(space velocity)=10000 h™
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Fig.7 Effect of different N,O concentrations (volume
fraction) on catalytic activities of Zn,,MgAlO
blance gas N,, SP=10000 h™
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Table 2 Catalytic activities of N,O decomposition on catalysts xZMAO

Conversion rate of N,O(%)

e 0.0ZMAO 0.5ZMAO 1.0ZMAO 1.5ZMAO 2.0ZMAO 2.5ZMAO 3.0ZMAO
250 0.0 0.0 0.0 0.0 0.0 0.0 0.0
275 0.7 1.2 0.3 0.9 1.2 1.1 1.2
300 0.8 2.0 1.7 1.7 2.2 0.6 3.0
325 1.2 3.1 2.5 4.1 6.7 4.0 1.7
350 1.5 3.0 39 8.3 12.3 8.5 6.1
375 2.0 3.4 5.1 13.2 25.2 14.2 9.9
400 2.6 5.3 9.1 25.1 37.4 23.3 20.7
425 2.4 7.8 14.3 45.7 68.7 49.0 29.7
450 2.7 11.0 41.2 729 90.9 75.5 61.7
475 3.3 29.9 55.0 89.1 97.2 87.7 79.0
500 3.7 55.5 79.9 93.3 98.2 94.7 88.9
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LN 70%. 3% AT BE & HO TEM BTG AL F 40,
T 3 BT PR s R B, T T NLO [ 43,
3 & i

T 2o e T TE Ty vk A R AR [F i Zn BUR
Mg/Al-HT W FTSRPI AR REIE i 50 3 1) 2 ARk T
AL Zad mIRR IR TR R T UL Zn-Al Rt h
TR G EY, H Zn BUCAT B A2 A5 A
AH B AR B8 TR B 28 7K A i 9K 1 R A A A
Zn [P AEFE S 25 AR 9K P b1 R i A O il L B,
R FE e B Zn o my 3, 4k i
bR R T R . AR I NLO i 4k 43 i
fE T2l LA N 5 R e B AR R AL R g
TR ) B L 2 TR 5 A 3 P 22 TR0 A etk 5%
FoTEARSLK 255 650 TREBEG, 24 v=2.0, B
Zn, MgAIO AL AT BT 1 NLO b 43 i 1 1,
TE 500 CHY 1Y N,O 73l Z835 98.2%; U 45 A8 4,
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