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Heavy metal ions represent major contaminants for the water resources, and, especially, the pollution from Pb?* is a major concern, given that Pb2* can cause acute and chronic
poisoning effects and targets the majority of the organs in the human body.* For these reasons, the elimination of lead from water systems is considered highly important in
current environmental research. Recently, we reported the material [Zr,O,(OH),(NH;*-BDC),]Cl, (MOR-1),a MOF which showed exceptional capability to selectively absorb
hexavalent chromium and other anionic species.? Herein, we present a post-synthetic modification of MOR-1 with CS,, aiming in a sorbent (MOR-1-NHCS,) with high
efficiency to remove heavy metal ions from aqueous media.
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Pb2* exchange studies of the MOR-1-NHCS,

Kinetic Study Selectivity Stud
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Pb%* by MOR-1-NHCS, was remarkably fast. Interestingly,
95.6% of the initial Pb?* content (c;=1ppm) was removed
within only 1 min of MOR-1-NHCS,/solution contact.

300+
250+

Langmuir — Freundlich

NHCS,-MOF
genuine water samples, we performed tests
with  three  bottled water solutions

is suitable for Pb%* sorption in

o
Q
=
Z
4
(@)
..Ml 200 (Sips) model intentionally contaminated with traces of Pb2*
© 450- (initial total Pb2* concentration = 1 ppm). Even
w_u 100 ”aco. 4 q :oomvw in the ._o.ﬂmmm:n.m .2 :_md excess of several
o “a 2 I competitive cationic species, the lead removal
‘S o 50- @y was found high and similar (>99%) to that
m 98 6 0. determined in the absence of competitive
= m. 2 - . . . cations.
m - 0 200 400 600 800
o 96 T  Equilibrium Concentration Ce (ppm)
=
4 5 6 7 8 0= 334+25. mg/b= g, 0.011+0.0017 L/mg,
pH h n=0.70+0.15, R?=0.97
Characterization of Pb?*-loaded MOR-1-NHCS,
29| MOR-1-NHCS -MOF/PL™*  *
= : 2 .
= MOR-1-NHCS,-MOF/Pb?* E 1801 BET:457:mg -
) .N.‘_ma-
m 2 140
']
= _ g 2 120+
_ Cg{l}rlr?f
el 00—
T T - r T ) 00 02 04 06 08 1.0
10 20 30 40 50 60 Relative pressure (P/P )
209
Acknowledgments References

“This research is co-financed by Greece and the European Union (European Social Fund- ESF) through the Operational
Programme «Human Resources Development, Education and Lifelong Learning 2014- 2020» in the context of the project 1
“«Composite materials based on porous metal-organic frameworks and organic polymers for detection and sorption of

heavy metal ions»” (MIS 5047639)”

Evpwnaikn Evwon

Eupwnaixd Kowvwvixd Taucio

Emixeipnoiaké MNpdypappa
Avarrrugn AvBpwirivou Auvauikou,
Exmraideuon kai Aid Biou Mdénon
E18ikf) Ymnpeoia Alaxeipiong

= EXMA
=m 2014-2020

avantuén - epyasia - alknkeyyin

Me ) ouyxpnuarodotnon g EAAG@dag ka g Eupwnaikiig Evwong

[1] Li J., Wang X., Zhao G., Chen C., Chai Z., Alsaedi A.,
Hayat T. & Wang X., 2018, Metal-organic framework-
based materials: superior adsorbents for the capture of
toxic and radioactive metal ions. Chemical Society
Reviews, 47(7), 2322-56. doi.org/10.1039/C7CS00543A.
[2] Rapti S., Pournara A., Sarma D., Papadas I. T,
Armatas G. S., Tsipis, A. C., Lazarides T., Kanatzidis M. G.
& Manos, M. J., 2016, Selective capture of hexavalent
chromium from an anion-exchange column of metal
organic resin—alginic acid composite. Chemical science,
7(3), 2427-36. doi.org/10.1039/C55C03732H.

2.



