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AP QUIZ 04GHI: Acid-Base, REDOX and Precipitation 

 
Question 1 
 
The ferrate(VI) ion, FeO42- is reduced to Fe3+ in REDOX reactions. The treatment of barium ferrate(VI) 
with hydrochloric acid produces chlorine gas according to the equation below. 
 

2FeO42- + 16H+ + 6Cl- è 2Fe3+ + 3Cl2 + 8H2O 
 
 (a) Identify the species being oxidized in the reaction above. (1) 
 
 

(b) Write a half-reaction to show the change in the ferrate(VI) ion. (2) 
 
 
 
The chlorine formed in the reaction above can undergo a halogen displacement reaction with aqueous 
iodide ions to yield elemental iodine. The iodine produced, can then be reacted with thiosulfate ions 
according to the equation below. 

 
2S2O32- + I2 è S4O62- + 2I- 

 
When the chlorine formed from the reaction of 0.240 g of impure barium ferrate (VI) was passed into 
excess aqueous potassium iodide, the iodine formed was was titrated with sodium thiosulfate solution of 
concentration 0.100 M for complete reaction. The before and after buret readings are shown below. 
 

 

(c)  Write an equation to show the halogen        
displacement reaction of chlorine with 
aqueous iodide ions, and identify the 
species undergoing oxidation. (3) 

 
 
 
 
(d)  Calculate the percentage of BaFeO4 in 

the impure BaFeO4 sample. (6) 
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Question 2 
 
3.00 g of impure CaCO3(s) was dissolved in an acidic solution in order to convert all of the calcium present 
into aqueous calcium ions. The net ionic equation for the reaction is given below. 
 

CaCO3(s) + 2H+(aq) è CO2(g) + H2O(l) + Ca2+(aq) 

An excess of a solution containing oxalate ions (C2O42-(aq)) was added to the calcium ion solution in order 
to precipitate all of the calcium ions as calcium oxalate, CaC2O4(s). The precipitate was filtered, dried and 
weighed, the mass being found to be 2.11 g. 

(a) If the acid used was ethanoic, CH3COOH, where the underlined H acts as an acid, write an 
equation to show the reaction of CH3COOH with water, and identify the acid-base conjugate 
pairs. (4) 

 

 

(b) Why was an excess of the oxalate solution added? (1) 

 

 

(c) Determine the percentage by mass of calcium carbonate in the impure sample of calcium 
carbonate. (4) 

 


