APPLICATIONS OF OXIDATION/REDUCTION TITRATIONS





Auxiliary agents:


	convert an analyte to a single oxidation state.





Auxiliary reducing agents


1. Walder reductor


	Ag(s) + Cl- ---> AgCl(s) + e





2. Jones reductor


	Zn(Hg)(s) ---> Zn+2 + Hg + e








Fe+3 + e ---> Fe+2





Cu+2 + e ---> Cu+











Auxiliary oxidizing reagents:


1. Sodium bizmuthate





NaBiO3(s) + 4 H+ + 2e ---> BiO+ + Na+ + 2H2O





2. Ammonium peroxydisulfate


(NH4)2S2O8





CrIII ---> CrVI





CeIII ----> CeIV





	S2O8-2 + 2e --->2SO4-2 		Eo=2.01V





3. Sodium peroxide & hydrogen peroxide





	H2O2 + 2H+ + 2e <===> 2H2O 	E0=1.78V





	2H2O2 + temp.------> 2H2) + O2(g)





____________________________________________________________


STANDARD REDUCTANTS





IRON(II) SOLUTIONS





iron(II)ammonium sulfate





	Fe(NH4)2(SO4)2 6H2O





iron(II)ethylenediamine sulfate





	FeC2H4(NH3)2(SO4)2 4H2O


(stable in the presence of acids)





	oxidizing agents are mixed with a measured excess of standard iron(II)


	excess of iron(II) is immediately titrated with a standard solution of potassium dichromate or cerium(IV)





Application:


	determination of:


		organic peroxides


		hydroxylamine


		chromium(VI)


		cerium(IV)


		molybdenum(VI)


		nitrate ions


		chlorate ions





SODIUM THIOSULFATE (used in the presence of iodine)





2S2O3-2 <===>S4O6-2 + 2e





OCl- + 2I- + 2H+ --->Cl- +I2 + H2O (excess KI)





I2 + 2S2O3-2 ---> 2I- + S4O6-2





1) indicator : disappearance of iodine color


2) indicator: soluble starch (beta-amylose) blue color with iodine





Stability:


	decomposition with acids





	S2O3-2 + H+ <===> HSO3- + S(s)





Standardization with potassium iodate





	IO3- + 5I- + 6H+ <===> 3I2 + 2H2O





iodine is titrated with S2O3-2





1mol IO3- == 3 mol I2 ==6 mol S2O3-2





________________________________________________________


STANDARD OXIDANTS





1. Potassium permanganate





	MnO4- + 8H+ + 5e <===> Mn+2 + 4H2O 		Eo= 1.51 V





2. Cerium(IV)





	Ce+4 + e <===> Ce+3 				Eo = 1.44 V





MnO4-


1. decomposes slowly


2. Oxidizes chloride ion


3. Intense color can serve as an indicator


4. Low costs


5. End point is not permanent





	2MnO4- + 3Mn+2 + 2H2O ---> 5MnO2(s) + 4H+





Preparation of permanganate standard solutions





	instability (decomposition of water)





	4MnO4- + 2 H2O --> 4MnO2(s) + 3O2(g) + 4OH-





catalysts: light, heat, acids, bases, manganese(II), manganese dioxide





Ce+4


1. Stable indefinitely


2. primary standard grade salt is available


3. expensive


	





Cerium standard solutions:





	cerium ammonium nitrate


	cerium ammonium sulfate


	cerium hydroxide


	cerium hydrogen sulfate





pH< 7 to prevent the precipitation of basic salt








_______________________________________________________





PRIMARY STANDARDS





1. Sodium oxalate





	in acidic solutions ----> H2C2O4





2MnO4- + 5H2C2O2 + 6H+ <===> 2Mn+2 + 10 CO2(g) + 8H2O





2Ce+4 + H2C2O4 <===> 2Ce+3 + 2H+ + 2CO2








POTASSIUM DICHROMATE





Cr2O7-2 + 14H+ + 6H+ + 6 <===> 2Cr+3 + 7H2O 		Eo=1.33V





indefinitely stable


diphenylamine sulfonic acid as an indicator





green ---> violet





example:


Cr2O72- + 6Fe+2 + 14H+ --->2Cr+3 + 6Fe+3 +7H2O








IODINE





	for determination of strong reductants





	I3- + 2E <===> 3I- 		Eo= 0.536V








	unstable in water


	dissolved in potassium iodide





	I2(s) + I- <===> I3-





	air oxidation





	4I- + O2(g) + 4H+ ---> 2I2 + 2H2O





__________________________________


SPECIALIZED OXIDANTS





Potassium bromate





BrO3- +                  5Br- + 6H+ ---> 3Br2 + 3H2O





standard	excess








1 mol KBrO3 == 3 mol Br2





when the reaction is complete potassium iodide is introduces so:





2I- + Br2 ---> I2 + 2Br-





I2 is titrated with sodium thiosulfate





Application:


substitution reactions


addition





PERIODIC ACID





H5IO6 + H+ + 2e <==>IO3- + 3H2O 	E0 = 1.6 V





oxidizes organic compounds containing aldehyde, ketone, alcohol groups on adjacent carbon atoms





1. carbon-carbon bond is broken


2. hydroxyl groups is oxidized to an aldehyde or ketone


3. carbonyl group is converted to carboxylic


4. amine group loses ammonia & is converted to aldehyde


