Heavy Metal Removal Capacities and Broad-Spectrum Antibacterial Activities of a Zinc-based Metal-organic framework

Adetola C. Oladipoa‘-b, Abiodun D. Aderibigbe®. Oghenerobor B. Akpw:)r':l and Adedibu C. Tella® 2 Com r_nonwealth Chem |stry Posters -
Eﬁ"}'(SL'L-'I*Y *Department of Chemistry, PM B.1515, University of Ilorin_ Ilorin, Kwara State, Nigeria BUI/dIng Networks to Address the
“Department of Chemistry. Federal University of Technology. PM.B. 704, Akure, Ondo state, Nigenia Goals
“Department of Biological Sciences, Afe Babalola University. PMB 5454 Ado-Ekiti. Nigeria

RESULTS ADSORPTION STUDIES

INTRODUCTION

= —— he synthesized MOF (Zo(1TDPA).(TMPv): ]. was used for the adsorption of Pb(ll) and Ag
LLead poisonmning = o [— Experimental 1___] e ¢ - yhl =5
L rsachd Davilcterg» Jry e Doty Carcrsers I —
Soriows hoalth problarms 380 l ' | 100 - 800 - = Pb(ll) (a) 700 )
| Symptomes ;‘:"w cormpitcations | = Agll) 3 = - -
< P l.e Il e L:.*.:} A I'.FI'L-.P::; Facarrrnfeal 8O Mol e . : | |‘ 450 - S00 - — =2
c e TRl 2Rty D& =T r.;‘.l:lﬂ S P o= a4 M-mmlﬁg .‘_._r‘_ J SN RILE ¥L JAAAA, r”h,qll_l-"’* | = - E - *
T — eyt e . - el P i " |® soo- = Paes
- NPy ooy PR PR e | ARTEsr iy Py O — l— Experimental 1':’_'_'] :-E = — - Ag((l)
y st — rdoanng «oas ; - i} g =
= g Z oo = 60- - - . -
Anormsa CAOwod Loy Qrorewwih g l- \ | | ()] ,,:' - - -
Bimar i At s s Bl s v e = - i 1 ] o - =00 - . . :
o f—A N L aJ VI et S 40 - 0 100 200 300 400 500 1 2 2 < = = 7
o o —r Inmtisal (CConcantration {mal/l )
_— ADSORPTION THERMODYNAMIC PARAMETERS
| | 20 Table 2: Adsorption kinetic parameters for the adsorption of Pb(ll) and Ag(l) over
el SN TTNN.LTY I, & i (Za(TDPA):(TMPy):1.
. P 150 300 450 600 750
= = <= e — w02 o Metal Te:nperanue (K) TAG (kJ mol™™) T AH aJ nml*l) AS (Jmol” K')
Temperature (~C) Pb 309 6.06 526 10 74
. 26 (ID)
Metal-organic Frameworks 313 757
PXRD Patterns TGA curve 323 _7.98
Metal Organic Frameworks (MOFs) are 333 A -8.39
porous crystalline coordination
networks composed of organic linkers = Pseudo-second order model gave a better agreement with those of the experimental
and metal centers. Thas _ study = values than Pseudo-first order model.
investigated heavy metal sorption and = ADSORPTION ISOTHERMS
antibacterial properties of a Zn-based = Table 3: Isotherm parameters with coefficient of determination
contamning Sulphur atom =
. 52 =
@ ) =
' 4000 3000 2000 1000
-Metal center wavenumber {(cm-1)

BN - Organic Limnker

Performance Evaluation
EXP E Rl M E NTA Table 1: Diameters of zones of inhibition (mm) of the action of 1,43, TDPA and
TMPvy agamst some bacteria stramns Adsorbent
B\/‘\ ’\./?.\ Copper- and cobalt-1_2 4 S-tetrabenzenecarboxvlates Pb 4.3
HO S OH Acent S B B S E = Thiol-modified cellulose composite Pb 137.7
Zn(NOs)> . 6HL0 TDOPA Zn(NO3); . 8H,0 - LI it : R = : Modified UiO-66-NH, Pb 232.0
Torys = — = = e ——— =~ Tpowa 1 3“{‘;& 1?‘&5 - _.l_e;n e Ui%m c-lcg.r _— 13 e Melanmune—formaldehyde—thiowrea (MF 1) chelating resin Ag 60.1
2h, rt g/\/\@ © g = —1—]5?1 5 10 12 _ 7 ~ Smectite organofunctionalized with thuol groups Ag :
S6% N TMPY N 90% TMPv 6 o e _ r . ) — - - ¢
e —
HO _ DEDUCTION AND CONCLUSION. REFERENCES
' } _ ) R G. Pearson, J. Am. Chem. Soc. 85 (1963) 3533-3539.
5 The high removal capacity of 1,.wa for the metal 1ons was attributed to the presence A Talle. AL Claline. V0. Adualy. OLA A, S5 Bowmn. A5 Ol Maww Y. Chasin. 45 D1V
; of free lone pairs of electrons on the sulfur atoms capable of coordmating with the 14343_14354
Y — metal ions, consistent with the Hard/Soft Acid/Base (HSAB) rule. In addition, H. Saleem, U. Rafique, R P. Davies, Microporous Mesoporous Mater. 221 (2016) 238—244
Zn‘\o compounds containing the sulfur donor applhied to metal removal are often
{k prepared by the post-synthetic modification but in this case, the MOF was ACENOWLEDGEMENT
‘\\"p synthesized in only one facile synthesis stage, without any need for further
(=) S functionalization. Special thanks to the RSC for the award of 2018 Researchers mobility grant.




