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1. W. Li, Z. Zhu, Q.Chen, J. Li, M. Tu*, Device fabrication and sensing mechanism in metal-organic

framework-based chemical sensors, Cell Rep. Phys. Sci., 2023, 4, 101679 .

2. P. Su, M. Tu*, R. Ameloot*, W. Li*, Vapor-Phase Processing of Metal-Organic Frameworks, Acc. Chem.
Res., 2022, 55, 186.
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Falcaro and R. Ameloot*, Direct X-ray and electron-beam lithography of halogenated zeolitic imidazolate
frameworks, Nat. Mater., 2021, 20, 93.

4, M. Tu, D. E. Kravchenko, B. Xia, V. Rubio-Giménez, N. Wauteraerts, R. Verbeke, I. Vankelecom, T. Stassin,
W. Egger, M. Dickmann, H. Amenitsch, R. Ameloot*, Template-mediated control over polymorphism in the
vapor-assisted formation of zeolitic imidazolate framework powders and films, Angew. Chem Int. Ed., 2021,
133, 7631.
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Metal-Organic Frameworks for Adsorptive Separation of Industrially Important Hydrocarbons
Feng Xie, Jing Li*
Rutgers University

Efficient separation and purification of hydrocarbons in the petrochemical industry are vital for generating
high-purity and valuable feedstocks.'* However, conventional methods such as heat-driven distillations pose
significant challenges due to their energy and capital intensiveness. As an alternative, adsorptive separation
utilizing porous adsorbents has emerged as a promising energy-saving technology, wherein guest molecules are
adsorbed and desorbed based on temperature or pressure changes.*> Metal-organic frameworks (MOFs) represent
a promising class of adsorbents due to their high porosity, diverse structure, and tunable properties. Our research
focuses on designing and optimizing microporous MOFs for the adsorption-based separation of industrially
important hydrocarbons. This includes separating C6 alkane isomers to produce olefin feedstock and premium
gasoline, and isolating C6 cyclic hydrocarbons for feedstocks of cyclohexanol and cyclohexanone used in nylon

production.

Through meticulous control of pore structure and dynamic flexibility in different dimensions, we have
developed several advanced MOFs tailored for specific separation tasks. One notable example is the development
of Ni(4-PyC),, a robust three-dimensional microporous MOF featuring a two-fold interpenetrated diamondoid
structure. Its precisely tuned pore size allows for the selective adsorption of linear and monobranched hexane
isomers while excluding dibranched isomers.® Another example is a flexible one-dimensional (1D) MOF,
Mn(DHBQ), characterized by strip-like straight chains interconnected by multiple hydrogen bonds.” This
1D-MOF exhibits distinct temperature- and adsorbate-dependent adsorption properties, enabling the complete
separation of benzene, cyclohexene, and cyclohexane via molecular sieving.® Its unique adsorption behavior is
attributed to the delicate, stimuli-responsive changes in interchain distance and framework swelling.
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EER, BEINOK B ELBTRTINN = B3 Z BRI SRR AT B T 3RS R AL AR FLAR ) Si02 Rk, MM
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Adsorption and cake layer fouling in relation to Fenton cleaning of ceramic nanofiltration membranes in
water treatment
Bin Lin, Zhaoxiang Zhong*
Nanjing Tech University

Catalytic ceramic nanofiltration (NF) is a promising technology for direct wastewater reclamation, given its
high separation selectivity and reactive surfaces for oxidative removal of fouling. A better understanding of the
relation between fouling types and oxidative cleaning efficacy under high organic loading conditions is of
practical importance for realizing stable filtration/cleaning performance in long-term water reclamation operations.
In this work, Fenton cleaning, using a hydrogen peroxide solution and an iron oxychloride catalyst pre-coat layer
on top of commercially available ceramic NF membranes, was studied with respect to high organic loaded fouling,
simulated by a concentrated sodium alginate solution in the presence of calcium. Adsorption (in the absence of a
permeate flow) and constant-pressure filtration (with a permeate flow) experiments were performed to distinguish
between permeance decreases as a result of either adsorptive or cake layer fouling. The results show that the flux
evolution could be divided into an initial sharp flux decline, due to rapid adsorption of the foulants, and a
subsequent gradual flux decrease, resulting from progressive cake build-up on the membrane. The two-stage flux
decrease was enhanced during the constant-pressure filtration experiments, because they start at a high flux with a
high fouling rate, while the flux gradually decreases as fouling proceeds. During multiple adsorption/cake
filtration/Fenton cleaning cycles, the cake layer fouling was sufficiently removed by Fenton cleaning in contrast to
the adsorptive fouling. However, the total permeate production during ceramic NF was not influenced by the
remaining adsorptive fouling (after cleaning), since the adsorptive fouling always only occurs at the beginning of
each cycle. The findings provide new insights into the criteria for evaluating and optimizing the efficacy of

oxidative (Fenton) cleaning during ceramic NF in water treatment.
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[[IESE pestWicd LS s R syt LT RE e ey T
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WRGEI: (5) BRGSO N TREED LD P B AR E: (6) HRIEEERH
# 80 AN, Pl s IR LM S DB R AL R —, HAREE i Zr bRk, BATRM T —
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D20-P05
Metal-Organic Frameworks for Adsorptive Separations of Industrially Important Hydrocarbons
Feng Xie, Jing Li*
Rutgers University

Efficient separation and purification of hydrocarbons in the petrochemical industry are vital for generating
high-purity and valuable feedstocks.!* However, conventional methods such as heat-driven distillations pose
significant challenges due to their energy and capital intensiveness. As an alternative, adsorptive separation
utilizing porous adsorbents has emerged as a promising energy-saving technology, wherein guest molecules are
adsorbed and desorbed based on temperature or pressure changes.** Metal-organic frameworks (MOFSs) represent
a promising class of adsorbents due to their high porosity, diverse structure, and tunable properties. Our research
focuses on designing and optimizing microporous MOFs for the adsorption-based separation of industrially
important hydrocarbons. This includes separating C6 alkane isomers to produce olefin feedstock and premium
gasoline, and isolating C6 cyclic hydrocarbons for feedstocks of cyclohexanol and cyclohexanone used in nylon
production.

Through meticulous control of pore structure and dynamic flexibility in different dimensions, we have
developed several advanced MOFs tailored for specific separation tasks. One notable example is the development
of Ni(4-PyC),, a robust three-dimensional microporous MOF featuring a two-fold interpenetrated diamondoid
structure. Its precisely tuned pore size allows for the selective adsorption of linear and monobranched hexane
isomers while excluding dibranched isomers.® Another example is a flexible one-dimensional (1D) MOF,
Mn(DHBQ), characterized by strip-like straight chains interconnected by multiple hydrogen bonds.” This
1D-MOF exhibits distinct temperature- and adsorbate-dependent adsorption properties, enabling the complete
separation of benzene, cyclohexene, and cyclohexane via molecular sieving.® Its unique adsorption behavior is
attributed to the delicate, stimuli-responsive changes in interchain distance and framework swelling.
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D20-P07
Enhanced Photocatalytic H202 Production in Covalent Triazine Frameworks with Cascaded Electron
Transfer
Hao Zhang, Yan Zhao*
Department of Materials Science, Fudan University

The photosynthesis of hydrogen peroxide (H202) from pure water and oxygen by metal-free photocatalyst
offers a green and sustainable approach for converting solar energy into storable chemical energy. However, the
efficiency of photosynthesis of H,O> though metal-free photocatalysts is often limited by the unfavorable quick
recombination of photogenerated charges. Herein, we presented a precise design of covalent triazine frameworks
(CTF) photocatalysts with cascaded electron transfer, denoted as Ace-asy-CTF, for high-efficiency photosynthesis
of HO,. The Ace-asy-CTF features weakly conjugated acetenyl unit in the asymmetric frameworks that facilitates
the cascaded charges mobility. Femtosecond transient absorption and theoretical calculations revealed that the
Ace-asy-CTF not only processes cascaded charge separation and long excited-state lifetime, the introduced
acetenyl units were also the oxygen reduction active sites. The simultaneously enhanced cascaded charges transfer
and two-step 2e” oxygen reduction reaction (ORR) in Ace-asy-CTF result in high H,O> yield (1292 uM h') from
oxygen and pure water without using any sacrificial reagent. This work offers a new avenue to create metal-free
catalysts for efficient and stable photosynthesis of H>O»
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TRBOCHE L AR I TSR Z LS BAE RN T, JATEIN =R S
PO(CTP) A H 2R g b 1 — G IE Ak 5 R A — A v B RT3 5 1 S2 AR e DGR PR A e, 3RATTR
ZNCIRALIR A s . HIRBAHE L LRGN 2R BT, AR NI P B G A%
R, BATAR AT i 3 O (CID)Y AL o fRefm, FATIAE T HAEC A i S S U
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b IR E T RN 11.3%. FATHRE 1P AT KB 45 & R A= B 7 IE M R I 3h A b 71k CTP.
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Enhanced CO2 Reduction to Ethylene with Hollow Cu2Q Structure by Facet-controlled Etching
Jing Li*
State Key Laboratory of Solid Waste Reuse for Building Materials, Beijing Building Materials Academy of
Science Research, Beijing 100041, China

Various catalysts have been used for achieving the CO, reduction reaction (CO2RR), among which Cu,O has
received widespread attention due to its high activity and selectivity. In this work, we focus on the morphology
control of CuO nanoboxes (NBs) regulated by poly (vinyl pyrrolidone) and graphene oxide and report the
synthesis of a hollow structure by facet-controlled etching. Cu,O NBs etched for 8 days exhibited enhanced
CO2RR selectivity and activity, reaching a superior C,H4 Faraday efficiency of ~35.4% at -1.2 V (versus
Ag/AgCl), which was much higher than that of unetched catalysts. The improved performance was attributed to
the synergistic effect of various crystal facets exposed on the NB surface. The hollow NBs showed relatively high
structural stability, demonstrating the potential for practical applications. This study introduces an efficient
approach to boost the catalyst properties by specifically constructing the structure and controlling the morphology.
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Interior and exterior surface modification of Zr-based metal-organic frameworks for trace benzene
removal
EEIR . BEGE . RIS, ARt ZRER
Jea Tl K2

The emission of volatile organic compounds (VOCs) significantly contributes to the air pollution and poses a
serious threat to human health. Benzene, one of most toxic VOCs, is difficult for the human body to metabolize
and is classified as a Group 1 carcinogen. The development of efficient adsorbents for removing trace benzene
from ambient air is thus of great importance. We studied the benzene adsorption properties of four Zr-based
metal-organic frameworks (Zr-MOFs) through static volumetric and dynamic breakthrough experiments. Two
previously reported Zr-MOFs, BUT-12 and STA-26, were prepared with a tritopic carboxylic acid ligand (H3L1)
functionalized with three methyl groups, and STA-26 is a 2-fold interpenetrated network of BUT-12. Two new
isoreticular Zr-MOFs, BUT-12-Et and STA-26-Et, were synthesized using a similar ligand, H3L2, where the
methyl groups are replaced with ethyl groups. There are mesopores in BUT-12 and BUT-12-Et and micropores in
STA-26 and STA-26-Et. The four Zr-MOFs all showed high stability in liquid water and acidic aqueous solutions.
The microporous STA-26 and STA-26-Et showed much higher benzene uptakes than the mesoporous BUT-12 and
BUT-12-Et at room temperature under low pressures. Particularly, the benzene adsorption capacity of STA-26-Et
was high up to 2.21 mmol/g at P/P0 = 0.001 (PO = 12.78 kPa), higher than those of the other three Zr-MOFs and
most reported solid adsorbents. Breakthrough experiments confirmed that STA-26-Et could effectively capture
trace benzene (10 ppm) from dry air, however, its benzene capture capacity was reduced by 90% under humid
condition (RH = 50%). Coating of the crystals of STA-26-Et with polydimethylsiloxane (PDMS) increased the
hydrophobicity of the exterior MOF surfaces, leading to a more than two-fold improvement in its benzene capture

capacity in the breakthrough experiment under the humid condition.
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