Gravimetric Analysis Methods

Question 1

The calcium in d sample of a natural water was determined by
precipitating the cation as calcium oxalate (CaC,0,). The preC|p|tate was
filtered, washed, and ignited in a crucible with an empty mass of 26.6002 g. The
mass of the crucible plus calcium oxide (CaO) (56.077 g/mol) Was—2-6.-71_34 g.
Calculate the concentration of Ca (40.078 g/mol) in water in units of grams per
100 mL of the water.

— CaC,0s —  CaCOs(s) + CO(g)
calcium oxalate calcium carbonate
CaCO3 —  CaO(s) + CO2(9)
calcium oxide
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Question 2

An iron ore was analyzed by dissolving a 1.1324 g sample in concentrated HCI.
The resul6ng solution was diluted with water, and the iron(lI1) was precipitated
as the hydrous oxide Fe;O3-xH,0 by the addition of NHs. After filtration and
washing, the residue was ignited at a high temperature to give 0.5394 g of pure
Fe,03 (159.69 g/mol).
" < -«Calculate (a) the % Fe (55.847 g/mol) and (b) the % Fe3;0,4 (231.54 g/mol) in
;c. the sample.

3Fe,03(s) — 2Fe304(s) + 1/20(q)
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Question 3

Treatment of a 0.2500 g sample of impure potassium chloride (KCI) with an
excess of silver nitrate (AgNOs) resulted in the forma6on of 0.2912 g of silver
chloride (AgCl). Calculate the percentage of KCI in the sample.

(Mw AgCI =143.42 g/mol; My KCI =74.55 g/mol)

KCI + AgNO; — AgCI (s) + KNO3

silver chloride
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Question 4

What mass of copper iodate [Cu(l1O3),] can be formed from 0.50 g of
CuSQ,4-5H,0?

(Mw CuSO4.5H,0 = 249.67 g/mol; My Cu(l03), = 413.35 g/mol)
! CuSO, + 2KI105 — K,S0, +'Cu(IO§)2

copper iodate
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Question 5

assays 20.1% aluminium iodide (Alls) ?
(M Allz =407.770 g/mol; My, Agl = 234.773 g/mol)

3 AlL,
All; + 3AgNO; — 3Agl(s) + AI(NOs)s —
alurimum iodide silver godide
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Question 6

A 0.2121 g sample of an organic compound was burned in a stream of oxygen,
and the CO, produced was collected in a solution of barium hydroxide.
Calculate the percentage of carbon in the sample if 0.6006 g of BaCO3; was
formed.

(Mw BaCO3 = 197.34 g/mol; My, C = 12.011 g/mol)

CO, + Ba(OH), — BaCOg3(s) + H,O
barium carbonate
Solution:



Question 7

How many grams of CO; is evolved from a 1.500-g sample that is 38.0%
MgCO;3 and 42.0% K,CO3; by mass?

(Mw CO, = 44.01 g/mol; My, MgCOs = 84.31 g/mol; My K,COs = 138.21

g/mol) .
“~_MgCo; — MgO + CO¥g)
"KoCO; — K0 +COyg) T AI— —@
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Question 8
The mercury in a 1.0451 g sample was precipitated with an excess of
paraperiodic acid (HslOg):

2Hs510g — Hg@)e;)z + 10H*

7

a=—=pfraperiodic acid mercury periodat
5 : I
The precipitate was filtered, washed free of precipitating agent, dried, and

g weighed, and 0.4114 g was recovered. Calculate the percentage of mercury
& chloride (Hg.Cly) in sample.

/.

-

(Mw Hgs(10¢)2 = 1448.75 g/mol; Hg.Cl, = 472.09 g/mol)
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Question 9

Ammoniacal nitrogen can be determined by treatment of the sample with
chloroplatinic acid; the product is slightly soluble ammonium chloroplatinate:

H,PtCls + 2NHs* — (NH4),PtClg + 2H*

« . - -
Cloroplatinic acid Amonium cloroplatinate

The precipitate decomposes on ignition, yielding metallic platinum and gaseous
Products:

(NH)2PCl5 2> Pi(s) + 2Clo(g) + 2NHs(g) +2HCI(g)
m=oysy3  ™M=2 __, A/,
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Calculate the percentage of ammonia in a sample if 0.2115 g gave rise to 0.4693
g of platinum. (Mw NH3 = 17.0306 g/mol; Pt = 195.08 g/mol)
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Question 10
A 50.0 mL portion of a solution containing 0.200 g of BaCl,.2H,0 is mixed

with 50.0 mL of a solution containing 0.300 g of sodium iodigd{NalOs].
Assume that the solubility of barium iod)'cfe [Ba(10s).] in water is negligibly
small and calculate

a) the mass of the precipitated barium iooﬁd@ [Ba(l10s)2].
% b) the mass of thompound that remains in solution.
(M, BaCl,.2H,0 = 244.26 g/mol; NalO3 = 197.89 g/mol; Ba(103), = 487.13

g/mol) L, =7
(Ba‘CliQNa+ 2NaCl
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