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Fig.1 Nz-adsorption/desorption curves of the Cu/SSZ-13 catalysts

prepared with different copper precursors
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Table 1  Specific surface area and micropore volume of the Cu/SSZ-

13 catalysts prepared with different copper precursors

Sample Specific surface Micropore Cu content,
P area/m?>g*  volume/cm® g wl%
SSZ-13 507.91 0.250 -
Cu/SSZ-13(A) 494.64 0.249 0.43
Cu/SSZ-13(Cl) 495.37 0.248 0.39
Cu/SSZ-13(S) 489.51 0.220 0.32
Cu/SSZ-13(N) 492.12 0.244 0.35
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Fig.2 XRD patterns of Cu/SSZ-13 catalysts prepared with different

Ccopper precursors
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Fig.3 SEM images of Cu/SSZ-13 catalysts prepared with different copper precursors: (a) SSZ-13, (b) Cu/SSZ-13(A), (c) Cu/SSZ-13(Cl),
(d) Cu/SSZ-13(S), and (e) Cu/SSZ-13(N)



<672+ WA SRR T2

%5 51 45

100F

.80

S

c

260+

@

g

540¢ “a—s5213

O —e— CU/SSZ-13(A)

% 20 —a— Cu/SSZ-13(Cl)
—v— Cu/SSZ-13(S)
—+— Cu/SSZ-13(N) |

0 L L
100 200 300 400 500 600
Temperature/'C

B 4 R[4 AT DRI 45 0 Cw/iSSZ-13 fi# ALY NH3-SCR i P ik
Fig.4 Activities of Cu/SSZ-13 catalysts prepared with different

COpper precursors
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Fig.5 H2-TPR curves of the Cu/SSZ-13 catalysts prepared with

different copper precursors
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Table 2 H,-TPR results of Cu/SSZ-13 catalysts prepared with

different copper precursors (umol/g)

Sample A B C (A+B) cu**
Cu/SSZ-13(A) 9.37 37.09 9.32 46.46
Cu/SSZ-13(Cl)y 421 3094 3414 35.15
Cu/SSZ-13(S) 411 28.44 36.27 32.55
Cu/SSZ-13(N)  1.16 1742 17.26 18.58
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Fig.6 XPS spectra of Cu 2ps/, (a) and O 1s (b) orbitals of Cu/SSZ-13 catalysts prepared with different copper precursors
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Table 3 XPS fitting results of Cu/SSZ-13 catalysts prepared

with different copper precursors

F4 TEFRTEAEFIER Cu/SSZ-13 #E1LFI NH:-TPD &8
Table 4 NH3-TPD results of Cu/SSZ-13 catalysts prepared with

different copper precursors (mmol/g)

Sample Clgur Isolated Cu®* Cu0
CU/SSZ-13(A) 0.58 0.20 0.38
Cu/SSZ-13(Cl) 0.50 0.17 0.33
Cu/SSZ-13(S) 0.56 0.15 0.41
Cu/SSZ-13(N) 0.52 0.14 0.38
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Fig.7 NHs-TPD profiles of the Cu/SSZ-13 catalysts prepared with

different copper precursors

Sample Peak (A+B) Peak C Peak D Total amount

SSZ-13 0.751 0.008 0.400 1.159
Cu/SSZ-13(A) 0.565 0.106 0.339 1.010
Cu/SSZ-13(Cl) 0.627 0.039 0.326 0.989
Cu/SSZ-13(S) 0.661 0.036 0.315 1.012
Cu/SSZ-13(N) 0.651 0.034 0.353 1.038

Cu/SSZ-13(Cl)>Cu/SSZ-13(S) >Cu/SSZ-13(N) >SSZ-13.
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Effects of Copper Precursors on Catalytic Performance of Cu/SSZ-13 Catalyst for NH;
Selective Catalytic Reduction of NO

Zhou Shuo', Wang Hui?, Wang Suning®, Liu Laijun®
(1. School of Materials Science and Engineering, Guilin University of Technology, Guilin 541004, China)
(2. Yuchai Engineering Research Institute, Guangxi Yuchai Machinery Co., Ltd, Nanning 53000, China)

Abstract: Cu/SSZ-13 catalysts with the nearly same contents of copper species were prepared by ion exchange technology with copper acetate,
copper chloride, copper nitrate and copper sulfate as precursors. The effects of copper source on NHj selective catalytic reduction (NH;-SCR) were
probed detailedly. The physicochemical properties of the catalysts were investigated by XRD, ICP, N, absorption-desorption, SEM, H,-TPR, XPS
and NHs-TPD. The results of activity test display that the performance of Cu/SSZ-13 zeolite for ammonia selective catalytic reduction at low
temperature is significantly different. The light off temperature T50 (the temperature when conversion efficiency>50%) follows the order of Cu
(copper acetate)/SSZ-13<Cu (copper chloride)/SSZ-13<Cu (copper sulfate)/SSZ-13<Cu (copper nitrate)/SSZ-13. The characterization results
manifest that the distribution and quantity of copper species and the acidity of zeolite catalysts are affected by copper source. The Cu/SSZ-13
catalyst prepared with copper acetate as precursor possesses the largest number of isolated Cu®* and strong L acid sites, which are conducive to the
low-temperature NH;-SCR reaction.

Key words: Cu/SSZ-13; copper precursors; NH3-SCR
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