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spectra clearly shows that the removal of [R;S] and [S;R] isomers has led to a spectrum where only the central peak remains, with small traces of other peaks (probably due to traces of [R;S] and [S;R] isomers still present).

INTRODUCTION

 CYANEX 301, whose major component is Bis(2,4,4-trimethylpentyl) dithiophosphinic acid, is a well-known commercial extractant.

 The various applications of this extractant have led to many studies on its stability in very different media.

 When CYANEX 301 is contacted with nitric acid, a survey of the literature suggests many different degradation products: But, as far as we know, no study has ever clearly identified this compound.


This poster presents the identification of this compound which has been made using 31 P { 1 H} NMR analysis.

EXPERIMENTAL

 Degradation experiments:

 All the sample were stirred at 25°C, using a rotating wheel.

 NMR analysis:  Impact of some parameters on the degradation:


 Demonstrated need of both an acid and oxidizer for the degradation to take place.  Identification of a role of the atmosphere, probably of oxygen, in the degradation process.

 First survey of the stability of some other substituted dithiophosphinic acids:

 Identification of two compounds remaining intact after 24 hours of contact.

 Given these rules, all the possible combinations of asymmetric carbons, and their impact on the asymmetry of the phosphorous atoms, have been determined, leading to 16 different possibilities, presented in the table below.

  CYANEX 301 has been thought to degrade directly in its oxo-equivalents CYANEX 302 and CYANEX 272.  More recently, a commonly accepted consensus appeared, assessing that the degradation of this molecule follows a two-steps process, the first step consisting in the formation of a dimer made of two molecules of CYANEX 301 linked by a disulfide bridge resulting of the condensation of the -SH groups of the two molecules.
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 Degraded CYANEX 301 was sent to Galbraith Laboratories for elemental analysis.  Oxygen was not analyzed due to the presence of phosphorous atoms in the compound.  Mass percentages were calculated for the disulfide, and also for all the possible oxo-equivalents of the disulfide. The stereoisomeric difference between the two phosphorous nuclei induces a coupling resulting in two doublets.

Results match the disulfide formation

The irradiation of one phosphorous nucleus will make its associate signal on the spectrum disappear, and suppresses the coupling with P 2 , turning the corresponding signal into a singlet.

Irradiation on the resonance frequency of one of the two phosphorous (P 1 here)