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Fig. 2 The schematic diagram of forward osmosis setup
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Fig. 3 SEM images of Zr—fum-MOF seed layer morphology
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Table 1 Comparison of desalination performance of forward osmosis membranes

T AGHE/(Lem ?«h") mhidsE/(gem?«h!)  HihilsE/ (g LD 2% 3CHk
Al-MOF 0. 044 0. 008 775 0. 20 [18]
ZIF-8 6.11 2.983 5 0.49 [19]
CAU-1 18 78. 975 4. 39 [20]
UiO-66 10. 23 9.126 0. 89 [21]
Zr—fum-MOF-0. 1% 7.04 1. 67 0.23 AW
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Preparation of ceramic-based MOF membranes for forward
osmosis desalination

WANG Ziyu', SUN Kuo', DONG Yingchao'*

(1. School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024,
China; 2. College of Life and Environmental Science, Wenzhou University, Wenzhou 325035, China )

Abstract: The strategic development of innovative forward osmosis membranes holds paramount
significance in advancing membrane separation technology, addressing water resource and environmental
challenges, and enhancing the efficiency and sustainability of separation processes. In this study, ceramic-
supported Zr — fum — MOF crystal seeds were prepared using the hot dip-coating seeding method, with
ceramic membranes as the substrates for secondary growth. The subsequent examination focused on
evaluating the desalination performance of the ceramic-based Zr—fum—MOF-0. 1% membrane in forward
osmosis, with a specific emphasis on water-salt separation under diverse operational conditions. Results
indicate that the hot dip coating technique effectively facilitated the uniform deposition of MOF crystal
seeds on the ceramic membrane’s surface. Notably, by employing a 0. 1% mass fraction of crystal seed
liquid and conducting three dip coating iterations, the secondary growth process yielded polycrystalline
membranes characterized by a well inter-grown membrane structure with uniform thickness. In the context
of forward osmosis desalination tests, employing deionized water as the feed solution and a draw solution
comprising 2 mol/LL sodium chloride, the ceramic-based Zr - fum - MOF membranes demonstrated a
noteworthy water flux exceeding 9. 86 L/(m® « h). Simultaneously, these membranes exhibited a low
specific salt flux (0. 43 g/L). Its application to real seawater desalination also showed good operational and
structural stability. The findings underscore the potential of the ceramic-based Zr—fum—-MOF membranes,
synthesized in this study, for application in forward osmosis desalination, thereby contributing valuable
insights and prospects to membrane desalination process.

Key words: water treatment; desalination; ceramic membrane; metal-organic framework membrane; for-
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