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Formation, Extraction and Analytical Application of Ilonic
Associates of Dicamba with 5-thiocyanato-diindocarbocyanine
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The formation and extraction of an ionic associate (IA) between dicamba (Dik) and the polymethine dye 5-thio-
cyanato-diindocarbocyanine (TIC) were investigated. Quantum chemical calculations confirmed the energetic
feasibility of IA formation. The resulting IA demonstrated efficient extraction with various aromatic hydrocarbons,
with maximum extraction observed in the pH range of 4.0-11.0. The effect of dye concentration on the optical
density of toluene extracts of the Dik-TIC IA was studied, revealing optimal extraction at a dye concentration of
(1.5-3.0) x 10 M. The extraction equilibrium was established within 50-60 seconds. Spectrophotometric methods,
including isomolar series and equilibrium shift, determined the stoichiometric ratio of Dik to TIC in the IA as 1:1.
A mechanism for IA formation and extraction was proposed, and the conditional molar absorption coefficient was
found to be 8.2%10% A calibration curve was constructed for the dependence of the optical density of extracts
on the concentration of Dik in the range of 0.67-8.21 ug/mL. Based on these findings, an extraction-photometric
method for the determination of Dik in commercial formulations was developed.
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lMokasaHo, wjo Oukamba (Huk) 3 nmonimemuHosum 6apeHuUkomM 5-mioyiaHamo-duiHOokapbouiaHiHom (TIK)
ymeoproe ioHHuUl acouiam (IA). I3 3any4eHHAM Ke8aHMOBO-XiMIYHUX po3paxyHKie 0brpyHmMoeaHo
eHepzoegpekmusHicmb  ¢hopmysaHHs IA. OmpumaHi IA documb Jdobpe ekcmpazyrombcsi Pi3HUMU
apomMamuyHUMU 8y2ne800HsIMU. MakcumarnbHe eurny4eHHs1 IA 3 800HOI ¢hasu docsizaembcesi nipu pH
4.0-11.0. BusyeHo snnue kKoHUueHmpauii 6apeHUKa Ha Oonmuy4Hy 2yCmuHy MmoJslyOoribHUX eKCmpakmig iOHHUX
acoujamie Huk 3 TIK. Ekcmpakuisi IA docsiecae MaKcuMarbHO20 3Ha4YeHHS Mpu KoHUeHmpauii 6apeHuka
(1.5-3.0)-10* M. PisHosaza ekcmpakuyii docssieaemscs 3a 50-60 c. Cmexiomempito IA Juk 3 TIK ecmaHoerieHo
criekmpoghomomempuyHUMU  Memodamu  [30MOJISIPHUX cepili ma 3cysy pieHosazu; Crlie8iOHOWEHHS
KoMrioHeHmie cknadae 1:1. 3anpornoHo8aHO cxeMy ymeOpeHHs ma ekcmpakuii IA. YMoeHul monspHuUl
KoegpiuieHm noenuHaHHs IA cmaHosumb 8.2-10% padyrosarnbHull epachik 3anexxHocmi onmuyHoOl 2ycmuHu
ekcmpakmig 8i0 KoHueHmpauii Juk euxkoHyembcsi 8 iHmepsarni koHueHmpauiti 0.67-8.21 mke/mn [uk.
Po3pobrieHo MemoOuKy ekcmpakyitiHo-ghomomMempuUYHO20 8U3HaYeHHS UK y KOMepuiliHUX rpenapamax.

KnrouoBi cnoBa: gukamba, ekcTpakuis, poToMeTpuyHe BU3HAYEHHS, iIOHHMIA acouliaT

BcTtyn nos’asaHa 3 iX CTabiNbHOK  MOMEKYNSAPHO
Y BCbOMY CBiTi ANs 3aXuCTy CinbCbkorocro- — CTPYKTYpOI, ska npoTWCTOITh Aerpadauii, abo 3
[apCbKUX KyMbTyp Ta MIABULLEHHS iX YPOXaNHOCTI TMM (pakToM, WO BOHM pO3KNagalwTbCcs Ha GinbLu

BUKOPUCTOBYETLCS AEKifbka COTEHb nectuumgHux ~ HEOEe3neuHi Ta kaHueporeHHi nobiuHi npoayktn [2].
npenapartis i TUCAYI Aitounx peqoBuH [1]. OgHak, BOHM Husky AocnifkeHb NpucBAYEHO BUSABMEHHIO Cridis
TOKCUUHI. TOKCUYHICTb LMX OpraHiuHuX 3abpyaHioBadis  NECTULMAIB y xap4oBux npopykTax [3-5], a Takox y

Z.0. Kormosh, S.M. Golub, V.O. Golub, N.M. Horbatyuk, Yu.V. Bokhan, O.M. Yurchenko, M.V. Shevchuk 15



YTBOPEHHS, EKCTPaKLisi Ta aHaniTU4YHE 3aCTOCYBaHHs iIOHHMX acouiaTiB Avkambu 3 5-TioliaHaTo-AniHgoKkapOoLiaHIHOM

nin2eMUInY | norRanyHArinY rnnay R 71 nnga RrRiMLAUAHHA AaraTkny AiNNOriudn AkTURHIAY TA

FrC. 1. | PadyidHd PUPMYIid dHIVHHAUL UUPMIVE LVIK (d) Td RATIUHY TIN (V).
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2 ruknnuctaddam naketa «HuvnerChem 8 Oy  nna nnu nH Ainkiie 4 1110 i RiNANRINAE MAKCMMANKHOMV

L L e S e e S I RS Lo (@HTArOHICTUYHUN EQUEKT).
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PORUUHHUKKU-NOHODU MOXHA VMORHO MNOMAIMUATUA HA Bnnur onraHiyHUX bo’uuHHUKIR. [locnimkeHo

I B I

A 4 =

PiBHoBara  ekcTpakuii [OocsraeTbCsi  BNPOAOBX KOMEpPLIMHMX Npenaparax.
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