Supporting Information

Addition of Pd on Lag7Sry3C00; Perovskite To Enhance Catalytic Removal

of NO,

Dongyue Zhao,* Zhongnan Gao,* Hui Xian,? Lingli Xing,! Yuexi Yang," Ye Tian,' Tong

Ding,! Zheng Jiang,® Jing Zhang,* Lirong Zheng,* Xingang Li*"

1 Collaborative Innovation Center of Chemical Science and Engineering (Tianjin), Tianjin
Key Laboratory of Applied Catalysis Science & Technology, School of Chemical Engineering
& Technology, Tianjin University, Tianjin 300072, People's Republic of China

2 School of Continuing Education, Tianjin Polytechnic University, Tianjin 300387, People s
Republic of China

3 Shanghai Synchrotron Radiation Facility, Shanghai Institute of Applied Physics, Chinese
Academy of Sciences, Shanghai 201800, People’s Republic of China

4 Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, People’s
Republic of China

EMAIL: xingang_li@tju.edu.cn

S1



1. XANEs and XPS Measurements
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Figure S1 XPS spectra of Pd 3d of the fresh LSCP and P/LSC catalysts.
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Figure S2 (a) Normalized Co K-edge XANES of the catalysts; (b) Co K-edge radial distribution

functions of the catalysts.

To obtain more information about the coordination environment and the oxidation state
change of Co ions after addition of Pd, the Co k-edge XANES spectra were carried out. It is

observed in Figure S2a that the addition of Pd does not bring an apparent influence on valence

S2



state of Co. This is possibly because the adding amount of Pd is too small, not enough to
make an observable difference on Co valance even under the condition that the Pd was also
introduced into B site. Figure S2b shows the radial distribution functions (RDFs) data of Co
K-edge to further illustrating the coordination environment of Co in the solid solution. The
coordination peak at 1.52 A refers to the first Co-O coordination shell. The second
coordination shell centered at 3.23 A is attributed to the coordination of Co with Pd and other
B-site cations (including itself, e.g. La, Sr, Co, Pd). Due to the relatively complex
coordination conditions in dually substituted perovskite, this peak exhibits irregular shape
with shoulder peaks. However, little difference is found between the profiles, confirming that
the addition of Pd does not obviously affect the coordination environment of Co.

Table S1

XPS Results of the Catalysts after being reduced in the 12000 ppm of C3Hg flow at 300 °C for 2 min.

Catalyst Pd 3ds, (eV) Pd/La (atomic %)
LSCP 335.3 0.02
P/LSC 335.2 0.07

2. Activity Tests
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Figure S3 NO, concentrations during the alternative NO, storage and reduction cyclings over (a) LSC, (b)
LSCP,(c) P/LSC, and (d) N,O concentration over P/LSC. Lean-burn phase: 50 s, 400 ppm of NO/ 5 vol %

O, / Ny; fuel-rich phase: 10's, 1000 ppm of C3Hg / N (space velocity: 120,000 mL g™* h™Y).
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Figure S4 NO, concentrations during the alternative NO, storage and reduction cyclings in the presence of

H,0 and CO,over (a) LSC, (b) LSCP, and (c) P/LSC. Lean-burn phase: 50 s, 400 ppm of NO / 5 vol % O, /
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4 vol.% H,0 / 5 vol.% CO, / Ny; fuel-rich phase: 10 s, 1000 ppm of C3Hg / 4 vol.% H,0 /5 vol.% CO, / N,

(space velocity: 120,000 mL g™ h™).

Table S2

The Amounts of the Desorbed NO, over the Spent Catalysts in Figure 13a.

catalyst NOy desorption amount (umol g'l)
LSC 620.8
LSCP 705.4
P/LSC 193.2
Table S3

The Amounts of the Desorbed NO, over the P/LSC Catalysts in the Lean-burn Atmosphere in Figure 13b.

Catalyst NO desorption amount (umol g™*)
NOy storage for 3 min 125.8
NOy storage for 5min 199.4
NOy storage for 13 min 505.3
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