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Catalytic Decomposition of N,O over Cu-ZSM-5 Nanosheets with Different ng/n
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Abstract: ZSM-5 nanosheets with Si/Al molar ratios of 18, 26 and 95 have been synthesized hydrothermally using
[C1sH3-N*(CH3),-C4H ,-N*(CH3),-C¢H 5] Br, as a template and then ion-exchanged with Cu** cations. The obtained Cu-
7ZSM-5 nanosheets were characterized by XRF, N, adsorption-desorption, XRD, SEM, TEM, DRIFTS, H,-TPR, O,-TPD
and CO-DRIFT. Their catalytic performance for N,O decomposition was investigated. The catalytic activity in terms of
TOF for Cu-ZSM-5 nanosheets increases with the decreasing of the ng / ny, due to better reducibility of active Cu*

species, and better desorption capability of adsorbed oxygen on Cu-ZSM-5 nanosheets with lower ng/n.

Keywords: Cu-ZSM-5; nanosheets; ng/ny; N,O; catalytic decomposition
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Fig.1 XRD patterns of NMZ samples with different
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Fig.2 SEM images of (a) NMZ-18, (b) NMZ-26, (c) NMZ-95 and TEM image of (d) NMZ-18
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Table 1 Physico-chemical characteristics of Cu-NMZ samples with different ng/n,

Sample ng/ ny* wea | Yo Sper / (m*g™) Vi "/ (cm®-g™) Viiew /(e g™) Voo ! (em?+g™)
Cu-NMZ-18 18 2.32 0.53 0.12 0.41
Cu-NMZ-26 26 1.96 0.55 0.11 0.44
Cu-NMZ-95 95 0.95 0.56 0.09 0.47

* Determined by XRF analysis; * Total volume adsorbed at P/P=0.99; © Micropore volume calculated by ¢-plot method.
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(A) DRIFT spectra for CO adsorption on Cu-NMZ-18 pretreated in situ in He at each temperature; (B) DRIFT spectra of

CO adsorption on Cu-NMZ samples with different ng/ny pretreated in situ in He at 400 °C
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Fig.4 H>TPR profiles of Cu-NMZ samples with different
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Table 2 H,-TPR result and activity of Cu-NMZ samples with different ng/n,

Peak temperature / °C

H, uptake / (mmol - g™)

Amount of Cu™/

Catalyst T,/ C  TOF"/s

I I ] | I It (mmol -g™)
Cu-NMZ-18 138 225 407 0.007 1 0.001 8 0.122 0.226 385 0.001 59
Cu-NMZ-26 138 229 413 0.006 9 0.001 6 0.118 0.219 391 0.001 31
Cu-NMZ-95 139 247 454 0.006 5 0.002 4 0.084 0.150 467 0.000 25

* Amount of Cu* species on catalysts after in situ pretreatment in He at 500 °C, which is equal to twice of that of H, uptake (Il-1I-1).

" TOF: Moles of N,O converted per mole of Cu* per second, the TOF of Cu* species on catalysts is calculated at 375 °C.
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