C. Y. Yeung (AL Chemistry)

Suggested Solution to the Exercises in 

“Supplementary Notes on Volumetric Analysis”
1.
(a)
Sodium carbonate [Na2CO3],

Sodium hydrogencarbonate [NaHCO3], 

Ethanedioic acid [also called “Oxalic acid”, HOOCCOH],

Butanedioic acid [HOOC(CH2)2COOH]



All of the above chemicals are suitable to be used as “primary standard”.

(b)
(i)
Ammonia exists as a gas at room temperature, and it absorbs moisture easily, so that the mass could not be weighed accurately. 

(ii)
Sodium hydroxide is a moisture-sensitive compounds which absorbs water from the air which leads to significant errors in weighing.

2.
HCl + NaOH ( NaCl + H2O


no. of mole of NaOH = 
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(
no. of mole of excess HCl = 0.0128mol

no. of mole of HCl reacted with Zn = 
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 = 0.087mol

Since 
Zn + 2HCl ( ZnCl2 + H2


no. of mole of Zn = 0.087 ( 2 = 0.044mol

(
mass of Zn = 0.044 ( 65.4 = 2.85 g


(
percentage by mass of zinc in alloy = 
[image: image3.wmf]%
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3.
HCl + NaOH ( NaCl + H2O


no. of mole of NaOH = 
[image: image4.wmf]mol
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(
no. of mole of excess HCl = 6.15 ( 10-3 mol

no. of mole of HCl reacted with Na2CO3
= 
[image: image5.wmf]mol
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Na2CO3 + 2HCl ( 2NaCl + CO2 + H2O


no. of mole of Na2CO3 = 8.7(10-3 ( 2 = 4.35(10-3 mol

(
mass of Na2CO3 = (2( 23+12+3( 16)(4.35(10-3) = 0.461 g


(
percentage purity of Na2CO3 = 
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4.
(i)
I2(s) is volatile. It is difficult to weigh the iodine solid sample accurately.


(ii)
IO3-(aq) + 5I- (aq) + 6H+ (aq) → 3I2(aq) + 3H2O(l)


IO3- is the limiting reagent.



no. of mole of IO3- = 
[image: image7.wmf]16
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(
no. of mole of I2 = 3(4.45 ( 10-3) = 0.0134 mol



(
molarity of I2 = 
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(iii)
(I)
no. of mole of I2 used = 
[image: image9.wmf]mol
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no. of mole of S2O32- used = 
[image: image10.wmf]mol
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(
I2 : S2O32- = 1 : 2




(
The balanced equation is 

2S2O32-(aq) + I2(aq) → S4O62-(aq) + 2I- (aq)


(II)
Starch solution




The color of solution changes from blue to colourless at the end point.

5.
5Fe2+(aq) + MnO4-(aq) + 8H+(aq) → 5Fe3+(aq) + Mn2+ (aq) + 4H2O(l)
no. of mole of Fe2+ = 
[image: image11.wmf]mol
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no. of mole of MnO4- = (2.5 ( 10-3) ( 5 = 5 ( 10-4 mol


(
molarity of MnO4- = 
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6.
5Fe2+(aq) + MnO4-(aq) + 8H+(aq) → 5Fe3+(aq) + Mn2+ (aq) + 4H2O(l)

no. of mole of MnO4- = 
[image: image13.wmf]1
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no. of mole of Fe2+ = 5(2 ( 10-3) = 0.01mol


total no. of mole of Fe2+ in 250 cm3 = 10(0.01) = 0.1 mol


Since
Fe(s) + 2H+(aq) → Fe2+(aq) + H2(g)


no. of mole of Fe = 0.1 mol


(
mass of Fe = 0.1 ( 56 = 5.6g


(
percentage purity of Fe = 
[image: image14.wmf]%
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7.
(a)
A primary standard is a pure compound.


A known mass of this compound dissolved in a known volume of distilled water (or deionized water) will give a standard solution.  This standard solution can be used to standardize other solution and itself does not need to be standardized.

(b)
Mass of borax required to prepare 0.1M borax standard solution



=
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=
9.53 g



The steps are outlined as below:

The weighing process (weighing by difference)

Use a spatula to introduce approximately 9.6 g of borax onto a piece of weighing paper. Tip all the borax into a 250ml beaker carefully, and reweigh the weighing paper. Calculate the mass of borax which is really transferred to the beaker.

Transferring the solution

Add about 50cm3 of distilled water (or deionized water) to the beaker. Stir the solution with a glass rod until borax is completely dissolved. Pour the solution into a 250cm3 volumetric flask through a funnel. Rinse the beaker and glass rod with distilled water by using washing bottle. Pour the rinsings through the funnel into the volumetric flask. Repeat this step several times to ensure all borax are completely transferred.

Make up to 250cm3 standard solution

Add distilled water into the volumetric flask until the graduated mark is nearly reached. Add the last few cm3 of distilled water by using a dropper until the low meniscus is on the graduation mark when seen at the eye level. Stopper the volumetric flask and invert it several times to mix the content thoroughly.
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