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Abstract
Removing hazardous materials from water resources is very important for efficient utilization of the resources, and adsorptive

removal is regarded as a competitive technology when good adsorbents with high capacity/selectivity are available. Metal-or-
ganic framework (MOF), composed of both organic and inorganic (metallic) species, have been tried for various adsorptions
because of huge surface area/pore volume, well-defined pore structure, and facile functionalization. In this review, we summar-
ized technologies on adsorptive removal of hazardous organics from water mainly using MOFs as adsorbents. Instead of re-
porting high adsorption capacity or rate, we summarized mechanisms of interaction between adsorbates (organics) and adsorb-
ents (MOFs) and methods to modify or functionalize MOFs for effective adsorptions. We expect for readers of this review
to understand needed characteristics of adsorbents for the adsorptive removal, functionalization of MOFs for effective adsorp-
tion and so on. Moreover, they might have an idea on storage and delivery of organics via understanding of the mechanism

of adsorption and interaction.
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Figure 1. Schematic presentations of analogous MOFs. (a) Pristine
MO; (b) MOF with different metal ion; (c) MOF with different linker;
(d) MOF with functional groups. Redrawn from the reference[9].
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Figure 2. Adsorbed amounts of simple aromatics such as thiophene,
pymole and nitrobenzene from solutions with different solvents
(n-octane, n-butanol, and water). Figure (a) and (b) show the
adsorption over activated carbon and typical MOF (MIL-101),
respectively[21].
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Figure 3. Schemes to show the contribution of H-bonding in (a)
adsorption of pyridine over UiO-66-NH, and (b) adsorption of phenol
over MIL-101-OH|24,25].
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Figure 4. Schemes to show the contribution of H-bonding in (a)
adsorption of nitrophenol over MIL-101-Al-NH, and (b) adsorption of
methylene blue over MIL-53-Al1-NH;[26,27].
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Figure 5. Adsorption isotherms (for the adsorption of DCF over AC,

Ui0-66, NH,-UiO-66 and 18% SOs;H-Ui0-66) to show the importance

of acid-base interaction in adsorption of DCF[32].
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Figure 6. Adsorption isotherms (for adsorption of naproxen over the
virgin and modified MIL-101s)[33] to show the importance of
acid-base interaction in adsorption of naproxen.
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Figure 8. Figures to show the contribution of electrostatic interactions
in adsorption of MO and MB. (a) Effect of pH of dye solutions on
the adsorbed amount of MO and MB over MOF-235, (b) Zeta
potential of MOF-235 in various pH conditions[46].
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Figure 10. Schematic diagram of possible mechanisms for adsorptive
removal of organics over MOFs : (a) H-bond, (b) acid-base interaction,
(c) coordination, (d) electrostatic interaction, (¢) 7 -7 interaction, (f)
contribution of metal ions of MOFs, and (g) hydrophobic interaction.
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