LECTURE 11





PRECIPITATION TITRIMETRY





AgNO3 ---> argenometric methods





determination of:


1. Halides


2. halides-like anions (SCN-, CN-, CNO-)


3. merkaptanes


4. fatty acids





(titration plot)





pAg = -log[Ag+]


__________________________________


EFFECT OF THE SOLUBILITY PRODUCT ON THE SHARPNESS OF THE END POINT





(plot)


smaller Ksp ---- sharper end point





____________________________________


TITRATION CURVES FOR MIXTURES OF ANIONS





(plot)


end point sharpness depends on the differences in solubility


____________________________________


END POINTS FOR ARGENOMETRIC TITRATIONS


1. chemical


2. potentiometric


3. amperometric





Chemical indicators:





1. chromite ion (Mohr method)





	Ag+ + Cl- <===> AgCl   (white)


	2Ag+ + CrO4-2 <===> Ag2CrO4  (red)





2. adsorption indicators (Fajans method)





	fluorescein





3. Thiocyanate ion (Volhard method)


	+ Fe(III)





	excess Ag+ + Cl- <===> AgCl    (white)





	SCN- + Ag+ <===> AgSCN    (white)





	Fe+3 + SCN-  <===> Fe(SCN)+2    (red)


========================================================


COMPLEX FORMATION TITRATION





LIGAND


is an ion or a molecule that forms a covalent bond with a cation or neutral metal atom by donating a pair of electrons, which are then shared by the two.





COORDINATION NUMBER


of a cation is the number of covalent bonds it tends to form with electron donor species.





CHELATE


is a cyclic complex formed when a cation is bonded by two or more donor groups contained in a single ligand





(example of complexation)





____________________________________________________________


EDTA


Ethylenediaminetetraacetic acid





K1= 1.02 x 10-2; K2 = 2.14 x 10-3; K3 = 6.92 x 10-7, K4 = 5.50 x 10-11





forms of EDTA:


H4Y; H3Y-; H2Y-2, HY-3; Y-4








(structure of metal /EDTA chelate).





EDTA always forms complex 1:1





Titration are usually buffered to pH 10 or 11 to ensure the sharp end point of the titration curve (plot).





(distributions of species - dependence on pH)





_______________________________________________________________





FORMATION CONSTANTS FOR EDTA COMPLEXES





M+n + Y-4 <===> MY(n-4)+





KMY = ([MY(n-4)+])/([M+n][Y-4])





alfa 4 = [y-4]/CT





CT = [Y-4] + [HY-3] + [H2Y-2] + [H3Y-] + [H4Y]





CONDITIONAL FORMATION CONSTANTS  ----> apply only at single pH





M+n + Y-4 <===> MY(n-4)+





KMY = [MY(n-4)+]/([M+n] alfa 4 CT)





K’MY = = [MY(n-4)+]/([M+n] CT) = alfa 4KMY; alfa 4 = K1K2K3K4/D





D= [H+]^2 + K1[H+]^3 + K1K2[H+]^2 + K1K2K3 [H+] + K1K2K3K4





___________________________________________________________


RECOMMENDED PROBLEMS TO SOLVE: 15.14-15.31


