Predicting Products Tutorial

Answers to ADDITION/COMBINATION #1-14
1. Solid calcium oxide is exposed to a stream of carbon dioxide gas.
CaO + CO2 ( CaCO3
Note: metal oxide + CO2 ( metal carbonate

2. Sodium hydrogen carbonate is dissolved in water.
NaHCO3 ( Na+ + HCO3-
Note: I’m not sure why this was put under the addition/combination section. It shouldn’t be.

3. Ammonia gas and carbon dioxide gas are bubbled into water.
NH3 + CO2 + H2O ( NH4 + + OH- + H2CO3
Note: nonmetal oxides (such as CO2) react with water to produce the acid. Also, ammonia reacting with water is a reversible reaction producing ammonium hydroxide, which is soluble.
4. Magnesium metal is burned in nitrogen gas.
Mg + N2 ( Mg3N2
Note: metal + nonmetal yields the salt
5. Sulfur dioxide gas is passed over solid calcium oxide.

SO2 + CaO ( CaSO3
Note: nonmetal oxide + metal oxide ( salt with polyatomic ion (no change in oxidation state)
6. A mixture of solid calcium oxide and solid tetraphosphorous decaoxide is heated.

CaO + P4O10 ( Ca3(PO4)2​
Note: same reaction type as in #5 above

7. Powdered magnesium oxide is added to a container of carbon dioxide gas.

MgO + CO2 ( MgCO3
Note: same reaction type as above.

8. A piece of lithium metal is dropped into a container of nitrogen gas.

Li + N2 ( Li3N
9. The gases boron trifluoride gas and ammonia are mixed.

BF3 + NH3 ( BF3NH3
Note: This is a lewis acid-base reaction, which you will learn about in the acid/base unit. Lewis acid-base reactions just combine their reactants.

10. Sulfur trioxide gas is added to excess water.

SO3 + H2O ( H+ + SO42-
Note: nonmetal oxide + water ( acid. Sulfuric acid is a strong acid and is completely soluble.

11. Samples of boron trichloride gas and ammonia are mixed.
BCl3 + NH3 ( BCl3NH3
Note: same reaction type as in #9. You should see an obvious similarity. 
12. Calcium metal heated in nitrogen gas.
Ca + N2 ( Ca3N2
13. Solid calcium oxide heated with sulfur trioxide gas.

CaO + SO3 ( CaSO4
14. Excess chlorine gas is passed over hot iron filings.

Cl2 + Fe ( FeCl3 (or FeCl2 or FeCl)
