_J|

The Open-Access Journal for the Basic Principles of Diffusion Theory, Experiment and Application

s.0rg

K

[

=

— Adsorption and Diffusion Phenomena in Crystal Size Engineered

- .

Iy ZIF-8 MOF
T‘z Shunzuke Tanaka™, Kosuke Fujita', Yochikam Miyake', Manabuo Miyamote®, Yasuhiza
e Haszegawal, Takashi Makine', Stijn Van der Perret, Jylisn Couczig Saint Remi'", Tom
’ig Van Aszchet, Gino V. Baron?, and Joeri F. AL Denayert

"Department of Chemical, Energy and Environmental Engineering and $0rganization for Research
and Development of lIhnovative Science and Technology (ORDIST), Eansa University, 3-3-35
Yamate-cho, Suita-shi, Osaka 564-8680, Japan
"Diepartment of Chemistry and Biomolecular Science, Gifa University, 1-1 Yanagido, Gifo 501-1193,
Japan
"Research Center for Compact Chemical System_ National Institute of Advanced Industrial Science
and Technology (AIST) 4-2-1 Migatake, Miyagino-ku, Sendal, Miyag 983-8551, Japan
iDepartment of Chemical Ensinesnng, Ve Universiteit Brussel, Plemlaan 2, B-1050 Brusszel,

. Belgmum
Joousms(@nmb ac be

ZIF-8 15 a flexable zeclibc imdazolate framework (ZIF), member of the metal-orgamic framework
as a potenfial candidate for the energy-efficient adsorptive recovery of alcohols from diluted aquecus
mrxtures, such as obtained with the acetone-butancl-ethancl (ABE) fermentation [1].

In thes work, the crystal size dependency of both stuctwral transitoms nduced by M2 and Ar
adserphion was mvestigated, from which the results, obtained with a volumetne techmque, wall be
presented. On the other hand the diffusion of n-butanel mito well-engmeered ZIF-8 crystals with
identical surface area and mucropore volume was also explored. Results acquired wath two gravimetnic
methods (stafic and dynamic versions) will be shown It was found that the crystal dowmsimng of
nanoporous ZIF-8 adsorbent affects ifs structural flexibility observed from the eqmbboum adsorption
and desorption data of M2 and Ar. Adsorption kmetics of n-butanel in ZIF-§ showed to be strongly
influenced by the crystal size, however, not according to a classical intrecrystalline diffusion
crystal surface effects. Crystal downsizing increases the importance of such swrface bamers [2].
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Fizure 1: Schematic representation of the efect of aystml-downsizing on the enhancement of the comtribution of
surface barriers in the stmoctural transition and uptake of guest-molecules by 3 manoporons ZIF-8 orystal [2].
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