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Kongliang Luo', Nan Ye', Xiaopeng Wang', Xinhua Gac®", Giang Niu®?,
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The ubiguitous presence of moisture usually shows adverse effects on indus-
trial catalysis. Herein, a concept of engineering entropy to design water-
resistant oxide catalysts is proposed. The CyH,, oxidation by spinel ACr0y
(A=Ni, Mg, Cu, Zn, Co) catalysts is selected as a model. Through DFT calcula-
tion, the adsorption energy of CyH,, the dissociation energy of molecular Hy0
on the oxide surface. and the formation energy of oxygen vacancy all suggest
better performance induced by higher configurational entropy. Indeed,

(Nig 2MEa 200028 N0 2000 2000, experimentally show excellent water resis-
tance (=100 h) in CyH, oxidation, while in sharp contrast binary oxides (e.g.,
NiCr,0y, CoCry0y) are deactivated in 20 h. HyO-TPD, in-situ Raman, and in-situ
FTIR all confirm the low H20 adsorption energy and strong hydrothermal
stability of high entropy oxide, which is atrributed to their lower Gibbs free
energy. This work may inspire the rational design of water-resistant catalysts.
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(A) Pervious work: Epitaxial crystallization
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(B) Recent work: Crystallization by particle attachment
RN 4.

Partlcle attachment
. .
Nuclei

(C) This work: Unusual endotaxy
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Machine Learning Accelerated Discovery of Entropy-Stabilized Oxide Catalysts

for Catalytic Oxidation

JAC
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Machine Learning Accelerated Discovery of Entropy-Stabilized

Oxide Catalysts for Catalytic Oxidation

Xiaolan Duan, Yang Li, Jiahua Zhao, Mengyuan Zhang, Xiaopeng Wang, Li Zhang, Xiaoxuan Ma,

Ying Qu, and Pengfei Zhang*

Cite This: https://doi.org/10.1021/jacs.4c12838

I:I Read Online

ACCESS|

|l Metrics & More ‘ Article Recommendations |

@ sSupporting Information

ABSTRACT: The catalytic properties of unary to ternary metal

oxides were already well experimentally explored, and the left space Ju@ : ‘ J
?' Multi A-site £
ACr,0, =
¢, P

seems like only high entropy metal oxides (HEOs, element types
>5). However, the countless element compositions make the trial-
and-error method of discovering HEO catalysts impossible. Herein, GO (-
based on the study of the crystal phase and catalytic performance
of the ACr,Q, catalyst system, the strong correlation between the
single spinel phase and good catalytic activity of CH, oxidation was
inferred owing to the similar element importance sequences, which
were acquired by the corresponding high accuracy machine
learning models (cross-validation score >0.7). Furthermore, | m |
searching for negative data and choosing the proper training data

resulted in high-quality regression models to search for better

Cix)

¢ Catalytic Oxidation

Crystal Structure

Connection

“',_% @ . Activities Properties
P. : 2} PPy Prediction
- Model Quality
Improvement

catalysts. Finally, the screened irregular catalyst Nij,Coy 457034V, ,Cr, O, with outstanding sulfur and moisture resistance and
long-term stability (>7000 h, Ty, = 345 °C) envisions the potential of applying the machine learning method to discover HEOs for

target processes.
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cis-Dihydroxylation by Synthetic Iron(l11)—Peroxolntermediates and
RieskeDioxygenases: Experimental and Theoretical Approaches Reveal the Key

O-0 Bond Activation Step

JJAIC'S
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cis-Dihydroxylation by Synthetic Iron(lll)—Peroxo Intermediates and
Rieske Dioxygenases: Experimental and Theoretical Approaches
Reveal the Key O—0 Bond Activation Step

Peng Wu,” Wenjuan zhu,” Yanru Chen, Zikuan Wang, Akhilesh Kumar, Binju Wang,*

and Wonwoo Nam*
I: I Read Online

Article Recommendations |

Cite This: https://doi.org/10.1021/jacs 4c09354
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cis-Dihydroxylation * 8 on

ABSTRACT: Dioxygen (O,) activation by iron-containing

enzymes and biomimetic compounds generates iron—oxygen /) cloava Q\\
diates, such as iron-superoxo, -peroxo, -hydroperoxo, and Q_)

-oxo, that mediate oxidative reactions in biological and abiological M

systems. Among the lmn—oxygen |1|te(m!dnles, iron(111)—peroxo

species are less fi 1 d
oxidation reactions, In this study, we present the combined P
experimental and theoretical investigations on cis-dihydroxylation “ o D r}—
reactions mediated by synthetic mononuclear nonheme iron— % ‘%\ o
peroxo intermediates, demonstrating the importance of supporting j' E Cleavage
ligands and metal centers in aclivating the peroxo ligand toward the ., 1y o) peroso ¢ {Mid) Ozima’) ! Rieske Dioxygenases
0-0 bond | lysis for the cis- ion reactions. We ~ - - -
found a significant ring size effect of the TMC ligand in

¢ - = tetraazac, ; n =12, 13, and 14) on the cis-dihydroxylation reactivi
Fe''(0,)(n-TMC)]* (TMC = hylated Ik 2, d h dihydroxylat ty

order: [Fe'™(0,)(12-TMC)]* > [Fe'(0,)(13-TMC)]" > [re"“o )(HTMC)]* Additionally, we found that only [Fe'™(0,)(n-
TMC)]", but not other metal—peroxo complexes such as [M"(0,)(n-TMC)]" (M = Mn, Co, and Ni), is reactive for the cis-
dihydroxylation of olefins. Using density functional theory (DFT) calculations, we revealed that electron transfer from the Fe d,,
orbital to the peroxo 6*(0—0) orbital facilitates the O—O bond homolysis, with the O—O bond cleavage barrier well correlated
with the energy gap between the frontier molecular orbitals of d,, and #*(O—0). Further computational studies showed that the
reactivity of the synthetic [Fe''(0,)(12-TMC)]" complex is comparable to that of Rieske dioxygenases in cis-dihydroxylation,
providing compelling evidence of the potential involvement of Fe(IIT)—peroxo species in Rieske dioxygenases. Thus, the present
results significantly advance our of the cis-dihy isms by Rieske dioxygenases and synthetic
nonheme iron—peroxo models.

DOI: 10.1021/jacs.4c09354

AET

i ity e B ((Journal of the American Chemical Society)
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Co-In Bimetallic Hydroxide Nanosheet Arrays with Coexisting Hydroxyl and Metal VVacancies
Anchored on Rod-like MOF Template for Enhanced Photocatalytic CO2Reduction

In-situ growth

.....
"""

.0
—

MIL-68(In)-NH, Coln-LPH/MOF

DOI: 10.1002/advs.202411673 X % F {Advanced Science) Qﬂ ” ? - 3] &%

Synchronous Construction of Ni/Ce02/C with Double Defects as a Dual Engine for Catalytic
Refinement of Lignin Oil Under Hydrogen-Free Condition

() wperade Lignin oit Lo

WR, ERRERIATED S BT R G AT R A
DOI: 10.1021/acscatal. 4c03228 £ % F {ACS Catalysis) 324, A%



- E P iaitl

Q RIS A THE

Fe,cluster-anchored monolayer MoS,for direct deoxygenation of phenol:
catalyst design and activation mechanism
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Boosting low temperature CO, methanation by tailoring Co species of CoAlO catalysts

‘CO.COO‘C.O H

0.08 4  160°C, 2.0 MPa, I1,/CO, = 4.0, 1000 b * 0.0742
. 130
o 15 8
ALO, ‘ =
{120 £
S
15 &
S
o ng
Q
ALO, ls
0.0021
Py
Co-Al-0-CoO Co-Al-O-550

i@ T A CoAIOBEALF  RE Cotn AP L], LI TR B = akdEik, AR HABT
THEALFE5CotMaMa xR 5 A %K%, £160°CT, C02$?4£$5529.0%,
¥ bz 2 B £3%50.0742molCH,-h—1-gcat—1, B A K5+ 891KECO, F et Ak o

DOI: 10.1016/j.ces.2024.120405 %FTF (Chemical Engineering Science) & # 3. #t # %
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Electrocatalytic CO, to C,H;OH

Cuzo(lll)@ Cu2S

DOI: 10.1021/acscatal.3c05857 ~ &Z%&F (ACS Catalysis) 28, 543
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[ Olefin Sulfonation Reaction Mechanism ] N,\i\ =
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Y Reaction Activation Energy ‘ ? Pro-exponential Factor
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Conclusion: A complete kinetic model of the 1-tetradecaolefin sulfonation

reaction was developed, and the obtained reaction kinetic model was validated by
the mass balance and differential element method.
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