LECTURE 20





ANALYTICAL SEPARATIONS





ELIMINATION OF INTERFERENCES





An interference in a chemical analysis arises whenever a species in the sample matrix either produces a signal that is indistinguishable from that of the analyte or, alternatively, attenuates the analyte signal











		Method of dealing with interferences





Masking agent							separation








Masking agent:


The use of special chemicals to immobilize or chemically bind the interfering species in a form in which it no longer contributes to or attenuates the signal from the analyte





Separation


Converting either the analyte or the interference into a separate phase that can be separated mechanically








THE NATURE OF THE SEPARATION PROCESS





Common feature of all separation methods -( the distribution of the components in a mixture between two phases that subsequently can be separated mechanically. If the ratio of the amount of one particular component in each phase (the distribution ratio) differs significantly from that of another, a separation of the two is potentially feasible.





Distribution ratio:


The ratio of the amount of a substance in one phase to the amount in a second phase.





Large distribution ratio-( easy separation, one step





If the distribution ratio for one component is essentially zero and the ratio for the other is not very large exhausted extraction is applied (extraction with fresh portions of solvent).





If the distributions ratios of the species to be separated are both greater than zero and approach one another in magnitude the fractionalization is applied (with fresh portions of both phases).





SEPARATION BY PRECIPITATION





separation based upon control of acidity


sulfide separations


separation by organic precipitants


(diemthylglyoxime, 8-hydroxyquinoline)


separations of trace amounts





Separation by precipitation requires large solubility differences between analyte and potential interferences.





Possible problems:


1. coprecipitation


2. complexation


3. slow rate of precipitation


4. creation of colloidal suspension








Separation based on control of acidity:





Media:


Concentrated solutions of strong acids


Buffered solutions and intermediate pH


Concentrated solutions of bases








Sulfide separations:





Advantages:


Almost all metals (except alkali and alkaline earth) form sparingly soluble sulfide


Easy control of concentration








SEPARATION OF TRACE AMOUNTS:





Problems:


Supersaturation


Coagulation





Solutions:  adding of collector Ð ion that coprecipitate with analyte








SEPARATION BY EXTRACTION





(distribution between two immiscible phases)





The Distribution Coefficient





The distribution coefficient is an equilibrium constant that describes the distribution of a solute between two immiscible solvents





�EMBED Equation.3���
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Kd is approximately equal to the ration of the solubility of A in at two solvents








For aggregation:





�EMBED Equation.3���








The distribution ratio:





D is defined as the ratio of its analytical concentration in two immiscible solvents





�EMBED Equation.3���








Corg, and Caq are the molar analytical concentrations of HA in the two phases (organic and water)








Caq = [HA] aq+[A-]aq





C org = [HA]org
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Taking into account the Ka, dissociation constant;
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so :





�EMBED Equation.3���








A more efficient extraction is achieved with several small volumes of solvent than with a single large one





�EMBED Equation.3���








TYPES OF EXTRACTION PROCEDURES:





SIMPLE EXTRACTION





Used when the distribution for one species in a mixture is reasonably favorable (the order of 5 to 10 or greater) and for the other is unfavorable (<0.001). The analyte is extracted with up to six portions of fresh solvent.





EXHAUSTIVE EXTRACTION





It permits the separation of components of a mixture that have relatively unfavorable distribution rations (<1) from those with ratios that approach zero (fig ). Usually several hundred extraction with fresh portions of the solvent are done.








CONTERCURRENT FRACTIONATION





Fractionation occurs by a countercurrent scheme in which distribution between fresh portions of the two phases occurs in a series of discrete steps. It permits the separation of components with nearly identical partition ratios.








APPLICATION OF EXTRACTIONS





Extractive separations of metal ions as chelates





The metal chelates are usually nearly insoluble in water. The cheating agents are often quite soluble in organic solvents but have limited solubility in water. (Fig.)





Extraction of metal chlorides





Metal chloride can be extracted into diethyl ether  or isobuthyl keton from 6 M hydrochloric acid solution.





Extraction of nitrates





Diethyl ether is used.





ION EXCHANGE SEPARATIONS





1. Separation of interfering ions of opposite charge


Ion-exchange resins are useful for the removal of interfering ions, particularly where these ions have a charge opposite that of the analyte. Passage of solution to be analyzed through a column containing a cation-exchange resin results in the retention of all cations and the liberation of a corresponding umber of protons.





2. Concentration of traces of a electrolyte.





3. Conversion of salts to acids or bases.





DISTILLATION





The separation of components whose solution/vapor phase distributions ratios differ significantly from one another.


