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Figure S1. The XRD patterns of different copper doping on LaCoO3
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Figure S2. The XRD patterns of different copper oxide loading on LaCoQO3
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Figure S3. The XRD patterns of representative samples with and without NaCl modication.
(The concentration of NaCl solution is 0.0256 M)
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Figure S4. (a) Representative TEM image and (b-c) corresponding EDX elemental maps of
LaCoo.sCu.203.5-NaCl sample (Only describing La, Co, Cu, and O since NaCl is hardly to be

detected after ultrasonic process for LaCoosCuo.203.5 sample promoted with NaCl.
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Figure S5. N, adsorption/desorption isotherms with insert of pore size distribution of

representative samples;

Cu doping LaCoOs perovskites exhibit poor N>-adsorption ability as compared to
pure LaCoOs3, as well as the decrease of specific surface area (only 3.033 m?g™!). Since
the surface area of LaCoO3 synthesized by chemical sol-gel method is proven to be
relatively low (5.649 m?g! in this study), LaCoosCuo20s-5 perovskites remain
physically inert, indicating its similar textural properties to LaCoOs perovskites
prepared by conventional chemical method. This was also confirmed by pore diameter
distribution curves inside. Even addition with CuQO, the materials still show low surface
area and weak adsorption but more average pore diameter distribution owing to
formation of CuO aggregates. These results demonstrated that perovskites materials in
this study are nonporous or microporous and corresponding mainly to type II of the
IUPAC classification.! Furthermore, the curves of pore diameter distribution of LaCoO3
and LaCoo.8Cuo203-5 are almost consistent which testify that both of these two samples
possess a classical perovskite structure and hardly formation of CuO particles for the

LaCo.8Cuo.203-5 sample , matching well with the results of XRD results.
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Figure S6. Distribution of organic products over LaCoxCu1xO3-5 catalysts and corresponding
propylene conversion (all samples were modified with NaCl solution with a concentration of
0.0256 M).
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Figure S7. Distribution of organic products over xCuO/LaCoOs-yNaCl catalysts and
corresponding propylene conversion (where X represents the nominal content (wt. %) of
copper on the LaCoQs, y represents the mass ratio of NaCl to xCuO/LaCoO; used in NaCl
solution, corresponding to 0.0128-0.0384 M).
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Figure S8. XPS spectrum of Cl 2p for LaCoQOs-based catalysts modified with NaCl, (1) fresh
5Cu0/LaCo0s-NaCl; (2) spent 5CuO/LaCo03-NaCl; (3) fresh LaCoosCug203-5-NaCl; (4)
fresh LaC00.8Cu0.203.5-NaCl; The concentration of NaCl solution used is 0.0256 M.

XPS of Cl 2p of representative samples were further conducted to illustrate the
difference of the Cl variation of 5CuO/LaCoO3-NaCl and LaCoo.3Cuo203-5-NaCl
during the DEP process. But only the data of two kinds of samples (fresh and spent one)
were recorded in this study. Cl variation were calculated by the ratio of deconvolution

peaks. %2 More information can be obtained in Table S3.
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Figure S9. Distribution of organic products over different copper species supported
on/LaCo0s-NaCl catalysts and corresponding propylene conversion (The concentration of
NaCl solution is 0.0256 M)

Cu/LaCoOs is prepared by the H; reduction of 5Cu0O/LaCo0s, Cu,O/LaCo0s is prepared
by a method mentioned in another work,* but LaCoOs is added in the precursor solution in
advance. But the existence of Cu*, Cu® in 5CuO/LaCoOs-NaCl catalysts and the oxidation of
Cu species in low valence in 5Cu/LaCoO3-NaCl and 5Cu,O/LaCo03-NaCl catalysts can not be

ignored. The catalytic performance is evaluated under the same reaction conditions.
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Table S1. Textural properties of the samples synthesized in this study and previsouly

relevant reports for DEP reaction.

Surface Pore volumn Average Pore
Samples area . c Ref.
(m?/g) @ (cm®/g) b size (nm)
LaCoO3 5.649 0.019 13.04 This work
CuO/LaCo03-NaCl 3.519 0.012 38.62 This work
LaCo0.sCuo.203-NaCl 3.033 0.014 17.60 This work
Ag/TiO- rutile-NaCl 1.5 0.014 - !
Ag/CaCOs-NaCl 0.9 0.010 - 1
CuOy/SiO2-NaNO3 465 1.02 7.0 5
Cu-modified MoOs— 6
Bi2SiOs/SiO2 219 0.15 3.43
WOL/Cep.05Zr0.9502 12.3 - 8.3 l

2 Calculated by the BET (Brunauer—Emmett—Teller) equation

b At P/Po =0.99

¢ Obtained from BJH pore size distribution curves
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Table S2. Catalytic performance of the samples synthesized in this study and previous

works on DEP reaction with molecular oxygen.

PO
. Temp. Flow rate Pressure
No. Catalyst Conv.(%) Sel.(%) vyield . Ref.
() (MmL/min) (MPa)

(%)
1 Cu/SiO, 1.3 3 0.039 275 50 0.1 8
NaCl-VCegs
2 0.19 43 0.082 250 / 0.1 9
Cuo2
3 CuOx«/SBA-15 1 10 0.1 275 60 0.1 10
K*—CuOy /SBA-
4 15 0.48 30 0.15 275 60 0.1 10
Rhombic
5 dodecahedra 0.8 13 0.10 250 50 0.1 n
Cux0
6 Cubic Cu,0 0.8 10 0.08 225 50 0.1 n
Octahedral
7 0.67 3 0.020 200 50 0.1 1
Cu0
8 Ag-Mo0Os;/ZrO; 0.6 58 0.35 350 62.5 0.1 12
MoAg/LaSiO,-
9 11.4 17.0 1.94 400 100 0.1 13
NaCl
10 Ag-CaCOs 10 5 0.5 220 30 0.3 14
NaCl-Ag-
11 3 45 1.35 260 30 0.3 15
CaCOs3
12 Ags/Al;O3 / 90 / 100 30 0.13 16
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Table S3. XPS and AES data (chemical states) of all LaCoOz-based catalysts
modified with NaCl (the concentration of NaCl solution is 0.0256 M)

cu?(Cu* Ratio of Cl
Samples vcud) @ Cu%Cu*®  Oele/Olt®  deconvolution  variation
peaks for Cl 2p?  (%)?
Fresh
5CuO/LaCo0s- 4.85 0.038 3.01 2.03
NaCl
37.9
Spent
5CuO/LaCo0s- 5.16 0.42 2.27 1.26
NaCl
Fresh
LaCo00.8Cu0.203-5- 3.13 1.41 3.09 2.40
NaCl
154
Spent
LaCo00.8Cu0.203-5- 3.15 3.53 2.34 2.03
NaCl

a
calculated by XPS spectrum
b calculated by AES spectrum

The ratio of Cu?*/(Cu*+Cu®) is based on the peak area of XPS spectrum of Cu 2p.
The ratio of Cu®/Cu* is based on the peak area of AES spectrum of Cu LMM.
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