
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Efficient capture of C2H2 from CO2 and CnH4 by a novel fluorinated anion
pillared MOF with flexible molecular sieving effect

Wang, L.; Xu, N.; Hu, Y.; Sun, W.; Krishna, R.; Li, J.; Jiang, Y.; Duttwyler, S.; Zhang, Y.
DOI
10.1007/s12274-022-4996-9
Publication date
2023
Document Version
Final published version
Published in
Nano Research

Link to publication

Citation for published version (APA):
Wang, L., Xu, N., Hu, Y., Sun, W., Krishna, R., Li, J., Jiang, Y., Duttwyler, S., & Zhang, Y.
(2023). Efficient capture of C2H2 from CO2 and CnH4 by a novel fluorinated anion pillared
MOF with flexible molecular sieving effect. Nano Research, 16(2), 3536-3541.
https://doi.org/10.1007/s12274-022-4996-9

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:10 Mar 2023

https://doi.org/10.1007/s12274-022-4996-9
https://dare.uva.nl/personal/pure/en/publications/efficient-capture-of-c2h2-from-co2-and-cnh4-by-a-novel-fluorinated-anion-pillared-mof-with-flexible-molecular-sieving-effect(5a99d72d-5ecb-4f36-88ad-c0b51c4bf3ce).html
https://doi.org/10.1007/s12274-022-4996-9


R
es

ea
rc

h 
Ar

tic
le

Lingyao Wang1,  Nuo Xu1,  Yongqi Hu1,  Wanqi Sun1,  Rajamani Krishna2,  Jiahao Li1,  Yunjia Jiang1,  Simon Duttwyler3,
and Yuanbin Zhang1 ( )

The efficient separation of acetylene (C2H2) from carbon dioxide (CO2) and CnH4 (n = 1 and 2) to manufacture high purity C2H2

and recover other light hydrocarbons is technologically important, while posing significant challenges. Herein, we reported a new
TiF6

2− anion (TIFSIX) pillared metal-organic framework (MOF) ZNU-5 (ZNU = Zhejiang Normal University)  with ultramicropores
for highly selective C2H2 capture with low adsorption heat through gate opening based molecular sieving effect. ZNU-5 takes up
a large amount of C2H2 (128.6 cm3/g) at 1.0 bar and 298 K but excludes CO2, CH4, and C2H4. Such high capacity has never been
realized in MOFs with molecular sieving. The breakthrough experiments further confirmed the highly selective C2H2 separation
performance  from  multi-component  gas  mixtures.  3.3,  2.8,  and  2.2  mmol/g  of  C2H2 is  captured  at  ZNU-5  from  equimolar
C2H2/CO2, C2H2/CO2/CH4, and C2H2/CO2/CH4/C2H4 mixtures, respectively. Furthermore, 2.6, 2.0, and 1.5 mmol/g of > 98% purity
C2H2 can  be  recycled  from  the  desorption  process.  Combining  high  working  capacity,  low  adsorption  heat,  as  well  as  good
recyclability, ZNU-5 is promising for C2H2 purification.

metal-organic frameworks (MOFs), C2H2/CO2 separation, acetylene recovery, molecular sieving, flexible MOFs
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2.1    Synthesis of ZNU-5

 

2.2    Synthesis of ZNU-4

 

 

3.1    Structural analysis and characterization

 

3.2    Single-component  adsorption  experiments  and
selectivity calculations
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3.3    Dynamic breakthrough experiments
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