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Fig. 1 Schematic diagram of the transitions of a three dimensional MOF between crystal, glass and liquid phasest”
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Fig. 2 Visualization of the imidazolate ligand exchange event in the liquid ZIF phase
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Fig. 3 Schematic p—¢ phase diagram for ZIF-62 showing the crystalline, liquid, higher density amorphous phase

from the high pressure regime, and lower density amorphous phase from the high temperature regime
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Fig. 4 Schematic of the different MOF-based materials formed by utilizing the liquid-*
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Table 1 Melting points (T;,) and glass-transition temperatures (T,) for the glasses formed by

melting and quenching MOFs!!-16~21]

MOF #4 ¥} T./K T,/K Te=T,/Tu ERP Y
ZIF-4[Zn(Im), ] 866 570 0. 66 [10]
GIS[Zn(Im), ] 857 564 0. 66 [17]
TIF-4[Zn(Im); 5 (mbIm),,; ] 740 616 0.83 [17]
TIF-4[Zn(Im) 1, os (mbIm)o, o5 ] 650 608 0. 94 [18]
TIF-4[Zn(Im), y (mbIm), ;] 693 619 0. 89 [18]
TIF-4[Zn(Im); s (mbIm), > ] 703 631 0. 90 [18]
TIF-4[Zn(Im), ; (mbIm), 3] 712 644 0.91 [18]
TIF-4[Zn(Im); s (mbIm), , ] 722 650 0. 90 [18]
TIF-4[ Zn(Im) . 5 (mbIm), e | 733 653 0. 89 (18]
ZIF-62[ Zn(Im) 1,75 (bIm)o, 55 | 710 591 0.83 [17]
ZIF-76[Zn(Im) . s, (clbIm) 35 ] 724 583 0. 81 [16]
ZIF-76-mbIm[ Zn(Im),, 33 (mbIm),, s | 744 590 0.79 [16]
ZIF-UC-2(6-Cl-5-FbIm) 679 523 0. 77 [19]
ZIF-UC-3(5-Cl-2-mbIm) 663 609 0.92 [19]
ZIF-UC-4(5-FbIm) 694 563 0.81 [19]
ZIF-UC-5(5-ClbIm) 705 593 0. 84 [19]
Zn(Im) . 7, (bIm)o. 2 709 596 0. 84 [20]
Zn(Im) 1, g5 (bIm)o, 52 714 600 0. 84 [20]
Zn(Im) 61 (bIm) . 56 721 602 0. 83 [20]
Zn(Im) 1, 55 (bIm)o, 44 724 607 0. 84 [20]
Zn-P-dmbIm 449 385 0. 86 [21]
Cd-P-dmbIm 445 378 0. 85 [21]
Cu—P-dmbIm 439 413 0. 94 [21]
Mn-P-dmblm 435 411 0. 95 [21]
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(a) MOF-CGC #14 T. 2R & E ;3 (b) MIL-53 \MIL-53 457 450 ‘CHUEH, (MIL-53), 25 (a, ZIF-62) 0,75

(a) Schematic diagram of the CGC fabrication process; (b) XRD pattern of the MIL-53, MIL-53 crystal

after thermal treatment and CGC; (¢) Three-dimensional tomography of (MIL=53) s (a,ZIF~62), s CGC*
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(¢) Representation of the glass membrane formation process; (d) XRD pattern; (e) EDX-mapping of ZIF-62

glass membrane, including the membrane on the surface and the infiltration part of the top layer of the alumina support™”
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(a) Single gas permeance as a function of the gas kinetic diameter. The inset shows the ideal selectivity at 25 ‘C.

Comparison of the (b) H;/CH,, (¢) CO,/N, and (d) CO,/CH, separation performances of glass-membrane with literature data"*’}
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FIB-SEM images and 3D reconstruction of MOF composite before (top) and after (bottom) thermal treatment.
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Research progress in MOF Glass membrane

SONG Hao, ZHANG Yating » JIN Hua , LI Yanshuo
(Ningbo University, Ningbo 315211, China)

Abstract: Metal-organic framework (MOF) materials, as an emerging class of high-performance molecular
sieve membrane materials, have regular and uniform sub-nanometer pores, which enable the separation of
mixtures at the molecular level. Due to the polycrystalline nature of MOF, MOF membranes are prone to
inter-crystalline defects, which reduces the separation selectivity and synthesis reproducibility, and is not
conducive to scale-up production and industrial application. MOF glass materials, formed by the melt
quenching of liquid-formable MOF materials, inherit the chemical connectivity and composition of the
precursor MOF while retaining the permanent porosity of the MOF materials, which enables the selective

adsorption of different gases. The amorphous properties, easy processability and unique microporous
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Recent progress on SiC membranes for high-efficient oil-water separation

GUQilin, LI Junyou, ZHONG Zhaoxiang » XING Weihong

(National Engineering Research Center for Special Separation Membrane, State Key Laboratory
of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China)

Abstract;: Owing to the excellent chemical corrosion resistance, high temperature stability, surface
hydrophilicity and unique surface charge, silicon carbide (SiC) membranes show great potential in oily
wastewater treatment. The microstructure of SiC membranes not only determine the separation efficiency but
also closely correlate to the surface wettability. Therefore, manipulating the microstructure of SiC membranes
by regulating the preparation processing parameters would be an effective pathway to further improve the
separation efficiency in oily wastewater. In this review, the recent progress on SiC membranes for oil-in-water
(O/W) emulsion separation is briefed. Then, the methods and pathways to tune the microstructure and
surface characteristics of SiC membranes are summarized, accompanying with the potential impact on the
separation efficiency of O/W emulsion. Finally, the perspectives of SiC membranes for O/W emulsion
separation, especially the pathways to the microstructure regulation and low-coat fabrication are provided,
aiming at the cost-efficient, high-efficiency and green fabrication.

Key words: SiC membranes; oil-in-water emulsion separation; microstructure regulation; surface wettabili-
ty
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structure of MOF glass materials make them excellent membrane materials for the preparation of defect-
free molecular sieving membranes. This paper summarizes the melting mechanism of MOF materials,
examines various types of MOF glass materials with different structures and properties. Further, this
article reviews recent research progress in the design and development of MOF glass membranes for gas
separation,

Key words: metal-organic framework; amorphous; adsorption; MOF glass membrane; gas separation
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