Application of Zirconium-EDTA Mixed Ligand Complexes for Anion Removal: A Theoretical Evaluation

A.A.D. M. Adhikari®, C. V. Hettiarachchi?, R. J. K. U. Ranatunga? u é{f Commonwealth
'Postgraduate Institute of Science, University of Peradeniya, Sri Lanka. = S Chemist ry
‘Department of Chemistry, University of Peradeniya, Sri Lanka. A" Federation of Chemical Sciences Societies
adhikariaadm@gmail.com

Introduction Discussion

Results

Clean drinking water is a basic need for all s e Average bond order for Zr-OH_- 0.314 Based on the bond order analysis, bond order of Zr-anion bond are
living beings. With the rapid growth of the s Table1: Calculated bond orders for metal-anion bonds higher than that of Zr-OH, in [Zr(H.O).(EDTA)].Therefore, PO.™,
global population, the demand for clean Anion Complex |Average Bond S0+, COs*", F~, and Clall have significantly stronger binding to Zr(lV)
rinking water is increasing. However : i
d g water Is Increas 9 O _e ? , c.iue Order (metal-anion) than H:0. Hence, they can replace H.O molecules in [Zr(H:0).
to the growth of industrialization, (EDTA)].
agricultural activities, and all other human
— . . 0.690
activities, available drinking  water
resources are getting contaminated with Cl
chemical wastes, including anions such as 0 681 Do Deoondar
PO+, SO+, CO:*, F~, and CI, resulting a =
global health concern. -
O 780 Liganc}:ll<
Aim of the project | AT 6 .
. . . . . . F- Mixed ligand complex structure of CO n CI usion
In this study, a theoretical investigation was carried out to evaluate the ZH{(EDTAYH.O).] ™ e sh 4 that PO SOZ. COZ F 4 Clall h
: : : : : : : ° e resuits snowe d , , -, F, an a dave
possible use of zirconium mixed-ligand complexes, which are possible 0.76" e o 4t Z Ii/ o 3 o T P
: : o : ' Significan stronger binain 0 I dl : ese 1INaings
to produce as value-added products from zirconium-containing mineral J y | g J (V) - | J
resources such as zircon and baddeleyite, for anion removal suggest a promising approach to water purification using Zr-EDTA
mixed ligand complexes, which can be synthesized as a value-added
2. . et : : : :
Methodology SO, 0.472 oy product from available zirconium mineral resources.
Identifying the possible mixed complexes formed by TN -‘
Zr(IV) with EDTA and anionic ligands in aqueous %awﬁ\* Acknowledgement
medium )\ Financial Support : Asian Office of Aerospace Research and Development (AOARD)
| g 5. o For Facilities . Department of Chemistry, University of Peradeniya
Generating the structures of the complexes CO3 v 0.587 Recorded crystal structure of Chemical Structures: Chimera
Software -Avogadro 2 f/ | 5 V [Zr(EDTA)(H,0),].2H,0 Image creation . Bing Image Creator
Geometry Optlmlzatlon Wlth DFT CaICUIatlonS | x Refelt')eGngle“sk B.; Erz |. Contributi f Drinking Water Soft to Daily Phosphate Intake in SI ia. Int ti | J | of Envi tal R h and Public Health 2017, 14
SOftware—ORCAB50;. Met.[]odd—fgy-ll?g\C;PBBLYP funCt|Ona| Baddeleylte ercon o (f(l)'? I;ttp;://ZAiS.aor,gM.(,).3gzgeol‘;i,je.rpr(])1n4r::Ol:ll.1lglr61-0 rnkKing vvater sorteners 1o al.y osphate Intake In siovenia. Interna |ona. ournac.> nvironmental rResearcn an upliCc fea ,
dSIS Sel- deils- PO43- J 0.737 . rl\]l;s:;dzlg/y;:rér:gzzlgOg;:gggU Riplinger, C. T.he ORCA Quantum Chem|st.ry Progra.m Package. The.JournaI.ofCr.]emlcaI Phy3|032020.,152 (22), 224108. .
. ° ggz:lsl\:lry I;{ggs 214(2;33;21;11&8(13hl?tzrso;zo?/oz?%gzzziggjtg:zséand Electronic Properties of Molecules in Solution with the C-PCM Solvation Model. Journal of Computational
BOnd Order AnaIyS|S e Pozhidaev, A. |.; Porai-Koshits, M. A.; Polynova, T. N. Crystal Structure of Zirconium Ethylenediaminetetraacetate Tetrahydrate. Journal of Structural Chemistry 1975, 15 (4), 548-553.

https://doi.org/10.1007/bf00747194.




