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/ ABSTRACT \

Prevalence of heavy metal ions in water is an environmental issue derivated from industrial and mineral contamination. Metal ions such as Cd(ll), Pb(ll), Hg(ll)

or As(lll) are a major health concern worldwide due to their high toxicity, mobility and persistence. Covalent organic frameworks (COFs) are an emerging
class of crystalline organic porous materials suited for water remediation owing to their chemical stability and tailored design.' Herein, we present a novel
nanocomposite of iron-oxide@COF (TZ-COF-Fe) in which lepidocrocite (y-FeOOH) nanorods are embedded in between the COF nanoparticles favouring

As(I11) remediation in water.? The results obtained show an impressive 98.4 % uptake capacity of the material in concentrated As(Il) solutions and the highest
value reported so far for removal efficency at neutral pH (272 mg/g). The chemical stability of the material in the range of pH 5-11 and capability of capturing
other toxic heavy metals such as Pb(ll) and Hg(ll) without interference confirm the potential of TZ-COF-Fe as an effective adsorbent for water-remediation

\even under harsh conditions. /

Synthesis of TZ-COF-Fe nanocomposite
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Nanocomposite characterization
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Figure 1. a) Tyndall effect in a colloidal TZ-COF suspension upon irradation with laser Figure 2. a) PXRD patterns of TZ-COF (s), TZ-COF-Fe (s) and TZ-COF simulated. b) N, adsorption isotherm and BET surface
light at 630 nm. b) Schematic representation of colloidal TZ-COF nanoparticles in water. area of TZ-COF (s) (black) and TZ-COF-Fe (s) (red). c) TXRF spectra of TZ-COF-Fe (s) indicating the %wt of iron in the
c) Size distributions obtained by DLS of the TZ-COF colloidal solution after 72 h. nanocomposite. d) TEM image of TZ-COF-Fe (s). €) XPS data for Fe 2p core level of TZ-COF-Fe (s). The deconvolution is based
d) the TZ-COF colloidal solution after the addition of FeSO,-7H,0. on a lepidocrocite model and the double arrow indicates the main peak-satellite distance.® f) Schematic representation of the

TZ-COF-Fe (s) nanocomposite structure.

/ As(lll) remediation in water \

‘As(llij
300 18 14 |
y a) 272mg g’ 16 b) — 1 c) 100 | d) e) ——TZ-COF-Fe (s
250 4 ] t/qt=0.13+0.0881 D 12| . | — TZ-COF-Fe (s) after
] —~ 141 R*=0.999 =2 ] ) regeneration
o 10 ] E 1 80 5
200 A o 124 ] ] >
o 2 g . s s *
10 - > 1 ~~ '
o 150- = E 8 2 00 = -
=l E ] 3 o] & ' c P
S %7 = 9 =~ e 40 2 ke
. 3 4 ] .'? 4 ° - i s o, e : "
50 - = 7 o = _ ' . . Reusable [
. »  Experimetal data 2 k,=0.058 g mg ' min S 20 _ .' . ¢ |
0.4 Fit to Freundlich isotherm - o _ ) TZ-COF-Fe (s) - _ /
_____ 01 _ ' ' ' . _ _ _ . . 04 . ' ' . 0. nanocomposite N - " -.
0 20 40 60 80 100 120 0O 20 40 60 80 100 120 140 160 180 200 3 9 7/ 9 11 C1 C2 C3 C4 C5 : G
As(lIl) concentration (ppb) Time (min) pH Cycles 20 (degrees) Efficient98.4%

Figure 3. a) Freundlich plot for the adsorption of As(lll) in water. b) Pseudo-second-order kinetic plot for the adsorption of As(lll) in water. ¢) pH effect on the As(lIl) uptake of TZ-COF-Fe (s). d) Recyclability data of TZ-COF-Fe (s) after
Kbeing treated with NaOH 0.1M overnight. e) PXRD patterns of pristine TZ-COF-Fe (s) and after the fifth recycling cycle. f) Schematic representation of As (lll) elimination in water.

/ Conclusions \

A novel iron oxide-COF nanocomposite has been succesfully prepared following a procedure of colloidal solutions for the obtention of nanometric imine
COFs. The characterization of the material confirms the incorporation of lepidocrocite nanorods in between the aggregated COF nanoparticles that favour

As(Ill) elimination in water. The nanocomposite shows high removal efficency, an impressive 98 % uptake capacity and a fast removal rate. It is also
\Chemically stable and can be easily recycled. /
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