For each of the following reactions, write the formula equation and balance.
18. Ammonia reacts with hvdrogen chloride to form ammonium chloride.

N+ RO

19, When heated, calcium carbonate decomposes to form calcium oxide and carbon dioxide.

_ Gy —=>_C0+ —

20. Banum oxide reacts with water to form banum hydroxide,

_ B0+ D —>__Ba(ow)

21. Acetaldehyde (CH CHO) decomposes to form methane {CH )} and carbon monoxide.

_ MtHo ~—-> —Cly +

22. chmactswlthc er{ll)mtm!etoformzmcmhal.eandcoppcr

_Za+_CulNos), —_ 7n0w), +_Cu

23, When heated, calcium sulfite decomposes to form calcium oxide and sulfur dioxide.

_ (CalS)—2—> __ (a0 +—30,.

24, Iron rmctswldmdﬁlrwmdmfmmmn{u)mlfamwhdmgmgm

_ Fe(s)+ __PaSOylag) R0~ W, lg)

25. Carbon monoxide reacts with chlonine gas to form phosgene (COCl,)

__ 0O~y )00,

26. Aluminum sulfate reacts with ammonium bromide to produce aluminum bromide and

0TS i) M+ 3 (ak) (50

27. Potassium fluoride and barium bromide react to vield barium fluoride and potassium

LKFTS Poby—>__ ok + 2 Ker

cowgr ax) 28 Cupnc nrtrue and ammomum hydroxide react to form cupric hydroxide and ammonium

o Cmmo,.,)f & (> _ Culow),+ 2 (N YONO,)

29. Sodium nitrate when heated decomposes to form sodium nitrite and oxygen gas.
a No.img)—‘ﬁ% A N(R03) + __0.(q)

30, Lead hydroxide when heated decomposes to produce lead monoxide and water,
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Types of Chemical Reactions

Chemical reactions can be classified on the basis of what processes occur during
the reaction. You will be required to be able to identify what type of reaction has
occurred and to predict the products of the reaction. There are four basic types of
reactions as listed below.

1) Direct Combination (synthesis) A+B > AB
a) Two elements < a binary compound
b) Two compounds (with a common ion) = one compound
Example: 2H; (g) + O; (g) > 2 H,0

2) Single Replacement A+BX > AX+B
a) Element + compound - different element + different compound
b) Strong metals (Groups | & IIA) + Water - metallic hydroxide + hydrogen
Example: Fe + CuSO; = FeSO, + Cu

3) Double Replacement AX+BY = AY + BX
a) Two compounds = two different compounds
Example: NaCl + AgNO; - NaNO; + AgCl
b) Special : combustion of hydrocarbons CiHy +0; 2 CO; + H,0

4) Decomposition ABD>A+B
a) One compound 3 two or more products
b) Rules for Decomposition Rxns.
1) Binary compounds ( with heat or electricity) = free elements
Example: H;0 > H, + 0,
1i) Some oxides (when heated) - free elements
Example: 2 HgO% 2Hg+0,
1) Metallic carbonates (when heated) < metallic oxides + CO,
Example: CaCO; 3 cao+ CO,
iv) Metallic chlorates (when heated) & metallic chlorides + 0,
Example: 2 KCIO; ® 2 KC1+3 0,
v) Metallic hydroxides (when heated) - metallic oxides + H,O
Example: Ca(OH), S Ca0 + H,0
vi) Oxyacids (when heated) - nonmetallic oxides + H,O
Example: H,SO; ( 5 H;0 + SO,
¢) MEMORIZE: NH,OH = NH; + H;O

* Reminders: The physical state of the substance is often indicated by a letter following
the formula. (s) = solid, (1) = liquid, (g) = gas, (aq) = aqueous, and (ppt) = precipitate. A
precipitate is the solid formed when two liquid compounds combine and one of the
resulting compounds is insoluble in the newly formed liquid.



** EXCEPTIONS: Generally combustion reactions are direct combination reactions, but
this is not always true. Also, a metal will only replace another metal if it has a higher
activity than the existing metal.

Practice: Identify the type of reaction.
Y
. COy=2>C+0, L. DEC

2 NaCl + AgNO; = NaNO, + ApCl 2 D E‘
®DQ1“§;.M 3. S+Ch->SCh Do
4. BaCl + 2 NaOH = 2 NaCl + Ba(OH), ‘L DR
Dol ¥ Cus0s > ZnsO, + Cu 5. S
: _‘ 6. CHiDC+2H, 5 DEC
Pwnncm PB(NOs); + Mg = Pb+ M
xn ; )2 + Mg Mg(NO:1) 7. S B
® bal 8. Mg +2HCl > MgCl; + H; 5. SR
mm 9. H;SO0s(ag) > H, +S+2 0, 9. wc

10. 20:+N; > N;04

R

* Prader-the

Practice: Predict the products for the following reactions, and write a balanced
equation.

L. sodium + iodine gas > Sodiwm 10dude,
2 No+ J_;\(S) - 3 Nel
2 c&]ciu.m + oxygen gns)-} CD.LUJ.'LQIT) sode
< Lo+ _Qala)—> & CaD
m 3, hyd::ugen gas -ﬁ:h]?riue gas > mﬂ'\.chlm’tdﬁ (%ub
—Halg)+ Q@ 3 bd @)

4. nickel (11) chlorate & MCkR) (I chlonder 4 ﬂw

m 5. barium carbonateé} bmlun l?ﬁdb “+ Cdxbmdkbﬂ&.ﬁa
m 6. zine hydmxideﬁ) Zg]h M@ s Iy

&_ 7. alugeifiom + ufuric acid > Ol ity h}@tam
s 1""__. ;(&"-D(ﬂ-ﬁ)_j

wmingmSutinte + J‘)
- 911(5051 + _ W, ]
8. potassium iodide + chlorine (gas) > mmw '




F homeok: Metisn$1 110 o, Sectins®3 920 EVEN ondy

() :
SR 9. iron + copper (1) nitrate =

m 10. silver nitrate + zinc chloride = SilKrCNOﬂ-da “+ anﬁm

De mmc + acetic acid - Cl)pptréﬂ'-)mm + wale
—Culol + 2 B (GH0,)(ag)~> Cu(GRG) +an
Dﬂ 12, irc':aﬁ{'u[) sul@+ ammonium sulfide > (@M m-swfwla + Qmmonium Sulfade

— R(0)5t (LS —>_ RS+ (Nw)(stw)

m 13. cobalt + oxygen gas =

DK 14. potassium chloride + silver nitrate =

W 15. calcium oxide + water =

m 16. sodium hydroxide + hydrochloric acid -

m 17. hydrogen gas + nitrogen gas >

8-2 18. silver nitrate + nickel =

&l 19. magnesium bromide + chlorine gas -

DTL;O. sodium chloride + sulfuric acid >




