


| E P iaifle

‘% F1E20254H15H, %3
KB &E 657800, HHH

] | W 465.88 50, 1 [F] 2 K
19192/ 6. ABBRHELH#H
411776 (AEITBANR. H#:
AR RFHBIREH) .

l
|
Il
|

EEEEENTTER SR I

1 B IED 90.00 14-15 10.00
2 sk 2 ] 57.30 16 9.00
3 v 52.24 17-21 7.00
4 SPi 48.26 22 6.00
5 AN 37.80 23-29 5.00
6 RIBAR 34.50 30 4.50
7 Z W 32.00 31-43 4.00
8 IR 25.00 44 3.50
8 T 25.00 45 3.44
10 (ER=ES 22.50 46 3.00
11 20.65 47-48 2.30
12 20.00 49 1.50
13 15.00 50-160 0.00



B R

Elsye
ZF * 4 3 o, 2

1 o

H
2 LR 3 3 = B 2
2 7K M 3 3 FEIPN 2 o
’ RELAE —
2 RIBAR 3 3 SR 2 B A B R SCI
2 B A 3 3 W K 9 XEH# 6‘7% g
‘ o Herfk

3 LW 2 3 w % 2 “EUEx

3 25 gy 7 2 3 FRT 2 E498.

3 L 2 3 F 2

3 Tk 2 3 IS 2

3 7 R 2 21-41 1

3 T IE 2 42-160 0

° .
VR R T

/ RE20255F B F 8 KA F AL THR2T \
; 50 a7 :
! 45 i
W a
i 35 !
! 30 :
: 25 21 i
; 20 E
- e s
é 5 . 2 1 1 1 :
— B4 AL B & BE EANEW /



| E B

v BEEES
“EEHFRIRT BMAARN

3A258 L&, BITKFREHIZA “25-5-F i W et
R ” AT RE. F@mE R T H A A s — BE AR IR AY
R E . — 22 -5F i £COICO24= A, P &9 & B, 813 %+t
“CERMA-TF IR WD REAEAF], FI A ARE AN S HRFRS
R ZRATMIEE FMALR T, RIIERPtA AT 5B EIE S T
BRI, REFHIBERFEFRTPUAE; 243Kz
RBLAR R, REFHBRhnx@Silicalite-1#4L5], & Tk 4T &4
18 2 B 4T AR5800/ B, FHAEFRAL R LELT 512
N ER, BARSGOI LY AT, MG, #nAtEEL “CO2
e A T BEAU-CUIL 2 /& 1AL 7] 09 3% 7 #) & B R R LI AT 50”7 A A
BT RE :

“BRXHE” 5. SHRAFD
ARATE T4, bkt 2R kF (Al
Farabi Kazakh National University ) Kusman Dossumov # #% A
“Catalysis and Sorption for a Sustainable Future: Research fromour
Laboratory” 77 #2 ﬁégTﬁﬁﬂ'ﬁ%ﬁﬁ‘ﬂ\ﬁ%ﬁxﬁé‘?{%iﬁ%o Nursaya
Makayevat# L “Innovative Greenhouse Gas Ufilization Methods: A
Study of CO2Capture, Methane Decomposition and Conversion”# &2,
AT AR CO24H 5 A 454 7 & 64 3 #7 47 2 A R o

A BHHER

B & EART X THEREFIR2025F 5 8 /& XA #H5Eay

i %o

https://kjt.nx.gov.cn/kjdt/tzgg/202503/t20250324 4864019.ht
ml

I H R BT P E AR AR R R P I S2 BRI R] A 202545 7 11 H i 58
FSCAS LR X 285 Ff AR




| E FHIF IR

QRIBFE i TR

nature catalysis

Article https://doi.org/10.1038/s41929-025-01320-x

Cobaltosilicate zeolite beyond platinum
catalysts for propane dehydrogenation

Received: 1June 2023 Hang Zhou®'*", Huan Li®**", Liang Wang®'* , Shengqi Chu®?, Lujie Liu®",
Lu Liu®', Jizhen Qi°, Zhouhong Ren’, Anyu Cai®, Yu Hui@'?, Yucai Qin°®,

Lijuan Song®, Xuedi Qin®, Jiaqi Shi®, Jue Hou®, Yongqi Ding'®, Jiabi Ma™,

Shaodan Xu", Xin Tao®, Lina Li*, Qi Yang", Bingwen Hu®", Xi Liu®@"*

Liwei Chen®®’, Jianping Xiao®** & Feng-Shou Xiao®'*

Accepted: 7 March 2025

Published online: 11 April 2025

M Check for updates

Propane dehydrogenation has been used industrially as a non-oil-based
propylene production process, butit strongly depends on precious-metal
catalysts such as supported Pt materials, which dominate most propane
dehydrogenation processes currently used inindustry. Catalysts with
earth-abundant metals have been explored with a view to replacing Pt, but
their performances remaininadequate. Here we report a cobaltosilicate
zeolite catalyst, which has solely tetrahedral cobaltsites and none of the
unstable cobalt species in the zeolite crystals that are characteristic of
conventional cobaltosilicate materials. This catalyst exhibits properties
that could be attractive for industrial application, including sufficient
propylene productivity, high stability and facile regenerability. Moreover,
this system outperforms the benchmark supported Pt-Sn catalysts under
equivalent conditions.

Propylene, one of the most important basic chemicals in industry,
has an annual global demand of over 120 million tonnes’. Although
propylene hasbeen produced onalarge scale from naphtha cracking,
there is still a gap between the demand and supply of propylene® .
Non-oil-based technologies are an attractive alternative, and propane
dehydrogenation (PDH) is particularly interesting because of the
large-scale exploitation of shale gas’ . The recently developed non-
oxidative route for PDH strongly relies on a supported Pt-nanoparticle

catalyst combined with SnO, as promoter” ", and this technology has
been commercialized by Honeywell UOP under the name Oleflex.
In 2020, such PtSn/AlLLO, catalysts enabled the dehydrogenation of
more than 10 million tonnes of propane”. Recently, further improve-
ments to Pt catalysts were achieved using promoters such as Zn, La
and Ga (refs, 12-17). However, the high cost of Pt remains a problem.
More importantly, coke formation occurs easily on the Pt nanopar-
ticles as a result of deep dehydrogenation, Catalyst regeneration by
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Kinetic study

External diffusion control: In(1 — G) + G =— :Tfot
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Visualization and modelling study of reaction and heat transfer during
gasification of single coal/char particle on slag wall
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