CHEM 2 K ey begins on page 3.
Problem Set Ch.21

1. Write equations for each of the following.

a) TiCl

,, 1S reduced by Nag,, to yield Ti .

b) Carbon dioxide is added to a solution saturated with ammonia and sodium chloride.

C) ZnSisroagted in air.

2. Write equations for the preparation of:

a) sodium from sodium chloride.

b) potassum hydroxide from potassum chloride.

¢) lime from seashdlls.

3. Give abrief explanation for each of the following.

a) The barium ionistoxic, yet a suspenson of barium sulfate is administered ordly by physciansto
obtain diagnostic x-ray photographs of the ssomach with no harm to the patient.

b) Sand, not a CO, fire extinguisher, must be used to put out magnesium fires.

4. Tin forms two chlorides, SnCl, and SnCl,. One chloride is a crystaline substance with amelting point of
246°C. The other isaliquid at room temperature and boils a 114°C. Match the properties to the formulas and
explain your answer.



5. Explain why the standard reduction potentia for lithium and beryllium are o far out of line with respect to
their group trends.

6. How many kilograms of manganese can be obtained from 1.00 kg of auminum when you reduce
manganes(IV)oxide?

7. Potassum hydroxide and barium hydroxide are both strong bases. What smple chemica test could you use
to distinguish between solutions of these two bases?

8. Sodium phosphate, Na,PO,, is produced by an acid-base neutraization reaction. The phosphoric acid, H,PO,,
is obtained by burning phosphorusto P,O, ., then reacting the oxide with water to give the acid. Write
balanced equations (in four steps) fo the preparation of Na,PO, from P, H,O, air and NaCl.

9. How many grams of lithium carbonate are required to produce 10.00 grams of lithium hydroxide?

10. Egtimate the temperature at which barium carbonate decomposes to barium oxide and CO, at 1 am.
(Use the thermodynamic datain gppendix C of your text)

BaCO,, — BaO  + CO,,
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1. Write equations for each of the following,.

a) TiCl,,, is reduced by Na, toyield Ti,,  TiClygy * 4 Mg, ™ Tigyt 4 MaClg,

b} Carbon dioxide is added to a solution saturated with ammonia and sodinm chloride.
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¢) ZnS is roasted in air.
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3. Giive & brief Biplanation for sach of the following.

ad Thi Barium ion s toxie, yet a suspension of barium subfate is administered orally by physicians to-
obtain diagnostic x-ray photographs of the stomach with no harm to the patient.
- BARIUW SULERTE |5 AKX (NSOLwdte CMPh, foNSEQUEeNTLY THERS
pre viEwAuy HO FRer B Y oM. .

b Sand, not a CO, firg extinguisher, must he used to put out magnesium fires.
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4, Tin forms two chlorides, Snl7l, and SnCl, One chloride is 5 crystalline substance with a melting point of
246°C. The other is a liguid at room tenfidlisdure and boils at 114°C. Match the properties to the formulas and
explain your answer.
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&, Explain why the standard reduciion potciitial for lithiwm and beryllium are so far out of line with respect to
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6. How many kilograms of manganese can be obtained from 1,00 kg of aluminum when you reduce
mangranesel1Yoxide? _
e Lo, + A1 — 2RO, + I Mn {Eachocer EEBBY
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7. Potassium hydroxide and barium hydroxide are both stronp bases, What simple chemical test could you use
1o distinguish between solutions of these two bases?
ppbivn HeSOy TO Somt gocumoss . [KSOy (2 Sorusts w HeO

BuUT RaSOgq 1S NOT. ITS 20uuYIOM DOuth PERCLIMITATE:

8. Sodium phosphate, Na,PO,, is produced by an acid-base nentralization reaction. The phosphoric acid, H,PO,,
is obtained by burning phosphorus to P,0,,., then reacting the oxide with watet to give the acik Wriic
balanced equations (in four steps) fo the preparation of Na,PO, from P,, H.{F, air and NaCl.
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9, How many grams of lithivin ¢arbonate are required to produce 10.00 grams of lithiumn hydroxide?
Li, 005 + Calor), =~ 2 LioH + (aCD;
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0. Fstimate the tempetature at which barium carbonate decarmposes td barjum oxide and CO, at 4 a‘un.@ 5 C
{i}sc the thermodynamic data in appendix € of your text)
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