BALANCING CHEMICAL EQUATIONS

Balance the following equations using the observation method.
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__H3PO4 + __ _KOH -> ___ K3PO4 + __ H,O

K +

_B203 > _Kzo +___ B

___HC + __NaOH > __ NaCl + ___ H;0

_ Na +

___NaNO3 > ___ _Na,O + __ N,

_C+ __ S > _ _Cs

___Na +

N +

0, » __ Na©
0 2> __ NOs

____H3PO4 + _Mg(OH)z > _Mg3(PO4)2 + __ H)O

___NaOH

+ _H2C03 > _N32CO3 + _Hzo

___KOH + __ _HBr > __KBr + __ H,O

_ Na +

__Al +

I Oz > NaZO

P NZ > - CS3N

_ GCs +

Mg+ __Clh, > __ MgCh

__Rb +
_ GCeHe
N, +

__RbNO; » ___ _Rb,O + __ N,

+ 0, > _ _CO, + __ _H)

__Hy > ___NH;

__CHp + __ 0, > __CO, + __ _H)O
__AOH); + ___HBr > __ ABr; + __ H,0
_ CHCHCHCH; + _ 0, > _ CO, + _ H,O

_ GsHg
_ L+
_ GHg

+ _ 0, > _ _CO, + __HO

__AC3 > __Lcl + __Al

+ _02 9 _COZ + _HZO

_ NHOH + __ H3PO; > ___ (NH,)sPO, + ___ H,0

___Rb +

_CH4 + _02 > _COZ +

__P > ___RbsP
H,0

___A(OH); + __H)SO, > ___ Al(SO4); + ___H,0

__Na +
__Rb +

__Ch > ___NaC
__Sg > ___RbS

_ HsPO4 + __ Ca(OH), > __ Ca3(POs), + ___ H,0

_NH;
_ L +

+ __HO > __ NHQ
__ H0 > __LOH + __H,

_Ca3(PO4)2 + _ SO, + __C~> __ _(CaSios + ___CO + P
__NH3 + __0O,> __ N, + __ HO0

____FeS,
_C+

+ _ 0, 2 _ Fe0Os + SO,
__S0, > __GCs, + __cCo
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AlBr; +

K->

KBr +

Al

FeO + PdF2 > FeF2 + PdO

LiCl + Br2 >

PbBr2 +

P4+ Br2 2> PBr3

LiBr +

Clz

HCI >

HBr + PbCl2

CoBrs + CaS04 > CaBr, + Co02(S04)3

NasP + CaFz2~> NaF + CasP2
Mn + HI > H2 + Mnls
LisPO4 + NaBr »> NasPOs + LiBr

CaF2 + Li2SOs > CaSO04 + LiF

HBr + Mg(OH)2 > MgBr2 + H20

LiNOs + CaBr2 > Ca(NOa)2 + LiBr

AgNOs + Li > LiNOs + Ag

Si(OH)4 + NaBr > SiBrs + NaOH

NaCN + CuCOs3 > Na2COs + Cu(CN)2

SiCla(1)

Au,S;3

V05

Hg(OH).

SiO,

Zn

HCIO4

N2(9)

-+

+

+

H0(1)

NaOH

H;

HCI

H3PO4

HF

HCI

P4O10

02(9)

Si0x(s)

NasAsO;

H,O

Au

VOCl3

Hg3(POa4):

SiF4

ZnC|2

H3PO4

>

+

+

+

— Hd(aq)

H,

H.S

H.0

H20

H.0

H>

Cl207

HNOs(aq)
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Balancing Chemical Equations Worksheet

H + O0;>__ HO
N2+ Hx=>_ NH;
Sg+ 0> _ SOs
N, + O, > _ N©O
__HgO=~> Hg + O,
_ CO; + _ HO > __ CgHi206 + 0Oy
_Zn+ __ HCI> __ ZnClh+ __ Hy
_ SiCly + _ HO > _ H4Si0, + _ HCI
_ Na+_  HO=>_  NaOH+ _ Hp
_ H3sPOs > H4P07, + _ HO
_ CqHig+ __ Cl> C+ HCI
_ COz + _ NHz>__ OC(NHp), + __ H0
_ SipHz + _ 02> __ SiO; + _ Hy03
_  AI(OH); + _ HzSO4 > Alx(SO4); + _ HO
_ Fe+ 02> Fe)O;
_ FexSO4); +_ KOH > KySO4 + _ Fe(OH)s
_ CiHeO2+ _ 0O>_ CO+ _ H0O
_ HSO4 + _ HI > HS + I + H,O
_ FeSy+  Oy>_ FeO3+ SOy
A+ _ FeO »>__ ALO; + _ Fe
_ FesO3+  Hy >  Fe + H.O
_ NaCO3 + _ HCI »>__ NaCl + _ H)O +
K+ = Brp>_  KBr
_ GCHe + _ 0O >_  COp, + H,O

P, + 0O, - P,0s5

CO;



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
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48.

49.

50.

Dicarbon dihydride + Oxygen - Carbon dioxide + Water

Potassium oxide + Water - Potassium hydroxide

Hydrogen peroxide -> Water + Oxygen

Aluminum + Oxygen - Aluminum oxide

Sodium peroxide + Water - Sodium hydroxide + oxygen

Silicon dioxide + Hydrogen fluoride - Silicon tetrafluoride + Water

Carbon + water - Carbon monoxide + Hydrogen

Potassium chlorate - Potassium chloride + Oxygen

Potassium chlorate - Potassium perchlorate + Potassium chloride

Aluminum sulfate + Calcium hydroxide - Aluminum hydroxide + Calcium sulfate
Tetraphosphorus decoxide + Water - Hydrogen phosphate

Iron Il chloride + Ammonium hydroxide = Iron Ill hydroxide + Ammonium chloride
Antimony + Oxygen - Tetrantimony Hexoxide

Tricarbon octahydride + Oxygen -> Carbon dioxide + water

Dinitrogen pentoxide + Water - Hydrogen nitrate

Nitrogen trihydride + Nitrogen monoxide - Nitrogen + Water

Aluminum + Hydrogen chloride - Aluminum chloride + Hydrogen
Phosphorus pentachloride + water - Hydrogen chloride + Hydrogen phosphate
Magnesium + Nitrogen - Magnesium nitride

Iron + Water - lIron Il oxide + Hydrogen

Sodium hydroxide + Chlorine & Sodium chloride + Sodium hypochlorite + water
Lithium oxide + Water - Lithium hydroxide

Ammonium nitrate = Dinitrogen monoxide + water

Lead Il nitrate - Lead Il oxide + Nitrogen dioxide + Oxygen

Calcium chlorate - Calcium chloride + Oxygen



Balance the following reactions using the Redox method

1) N.H; + HO, = HNO; + H>,O
2) NO, + H,0 - HNO; + NO
3) MnO, + HBr = Br, + MnBr, + H,O
4)
HClO4 + Clo, + H>0 > HCIO;
S5)

PbO, + Sb+ NaOH = PbO +  NaSbO, + H,O

KMnOy4 + HCl > MnCl, + Cl, +

7) CsH,O0H+  NaCr,O7+  HySO4 = Cr(S0q)3 +

KCl + H,O

Na;SO4+ HO+  HC3Hs0,

8) Cu + NO;” > Cu®* + NO
9) MnO; +  H,S > Mn?* + S

10)  As03 + NO; > H3AsO4 + N,O;3
M) zZn+  NOy > Zn** + NH,*
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12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

H,S  +

”2S04 +

HySO4 +

N,O +

K +

FCZO} +

NH3 =

NO,

H,O, +

CE0 " +

C]O; C

MnO4’ +

r | 2'
Cr, O +

HBr

HNO3

H =

H, -

KNO; -

N P

0O,

~ 3+
Cr

Cr

GO

CI

9

9

SO,

HQS +

H,O

Fe

+

2 +

NO

+ NO +

I, + H,O

NH;

K,0O

SO;

+ H,O

H,O

Br, + H,O

NO;™ + NO

> Cr,O,*

-> Cl, +

> CO, +

I3

ClO,

Mn~*
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REDOX EQUATIONS

Balance the following equations.

a. Sn’"(aq) + NOs(aq) =2 Sn*(aq) + NO(g) (inacid) (8, 3, 2, 3,2,4)

b. MnO4(aq) + NO2(aq) = MnO2(s) + NOs(aq) (in base) (1, 2, 3, 2, 3, 2)

c. MnOs + CI' > H20 + Cl» + Mn?** (16,2, 10,4, 5, 2)

d. CrnO7> + Fe®* > Fe' + Cr*(14,1,3,3,1,7)

e. MnO4 + Fe?*> Fe** + Mn*" (8, 1,5,5,1,4)

f. Mg+ HCl > MgCl+Hz2(1,2,1,1)

g. Fe+ V203 2 Fe203+ VO (2,3, 1, 6)

h. KMnOs + KNO2 + H2SO4 2 MnSOs4+ H20 + KNOs + K2S04(2, 5,3,2,3,5, 1)

i. Ko2Cr207+ SnCla+ HCl > CrCls + SnCls + KCl+ H20 (1, 3, 14,2, 3,2,7)

j. KMnOs4+ NaCl+ H2SO04 = Cl2 + K2SOs+ MnSOs+ H20 + NaxS04(2, 10, 8,5, 1,2, 8, 5)
k. KoCr207+ H20 + S 2 SO2 + KOH + Cr20;3 -Basic medium (2, 2, 3, 3, 4, 2)

1. KCIOs+CO > KCl+ CO2(1,3,1,3)

m. H2C204 + KoMnOs4 2 CO2 + K20 + Mn203 + H20 (2, 3,2, 8, 1,4, 2)

n. Mn(NOs)2+ NaBiOs + HNOs = HMnOs+ Bi(NOs3)3+ NaNOs + H20 (2, 5, 16,2, 5,5, 7)
0. MnO2 + HCI — MnCl, + Cl, + H20 (1,4, 1,1,2)

p. HO + Nal + Br — HBr + NalO3 (3, 1, 3, 6, 1)

q. H20 + U +MnOs — Mn + UO:* +H' (6,5, 1, 1, 5, 12)
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Balance each redox reaction in acid solution.

2

Mn2* 4+ BiO3™ > MnO4” + BiST

MnO4 ™+ S203 % > S4062 + Mn 2+

Co3™ + CI~ > Clh + ClOo2

2+

P+ Cu®t > cu + HPOg~

PH3 + Ip> H3PO2  + I~

NO2 > NO3  + NO
Basic Solutions

2

MnO4 ~ + C204“ - MnO2 + CO2

Clop > ClOp ™ + Clo3~

2

Cu(NH3)4 2% + $2042> S032 + Cu + NH3

Zn + NO3~ > Zn(OH)3 % + NH3
Al + OH™ > A0y~ + Hp

Zn > Zn(OH}4 % + H

Answers

Acidic:

4 HY +2Mn2t + 5803 > 2 MnOg~ + 5 Bi3* + 7 H0

16 HY + 2 MnOg™ + 10 52032 > 2 Mn2* + 8 H)O + 5 S40¢ 2
4HY +2003" +20C° > 2C0p + 2 HO + Cly
8HO + 2P +5Cu2t > 2HpPos + 12HY + 5 cu)

4H0 +2PH3 +3Ip > 2HPO2 +8HT +61°

H)O + 3NO2 > 2NO3~ + NO +2H™
Basic:

4 HXO + 2 MnO4™ + 3 C2042° > 2 MnO2 + 8 OH™ + 6 COp
20H” +2C02 > COp" + CIO3~ + HO

Cu(NH3)g 2+ + 52042 +4 OH™> Cu + 4 NH3 + 2 S032 + 2 Hp0
6 HO + NO3~ + 7 OH™ + 4 Zn > NH3 + 4 Zn(OH)z 2~

2A +2HO +20H" > 2 A0 + 3 H

20H™ + Zn + 2 HO > Zn(OH)}4 2™ + Hp
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Balancing Redox Reactions Worksheet 1

Balance each redox reaction in acid solution.

2+ 3+

Mn + BiO3~ > MnO4 + Bi

2 2-

"> S406° + Mn 2+

MnO4 ~ + S203

Clo3™ + Cl~ > Clh + ClO2

2+

P + Cu > Cu + HpPO4~

PH3 + Ip > H3PO2 + I~

NO2 > NO3 + NO
Basic Solutions

2

MnO4  + C204“ - MnO2 + CO2

Clop > Clop ™ + ClO3

2 2

Cu(NH3)4 2* + $504%> s03% + Cu + NH3

Zn + NO3~ > Zn(OH)4 %™ + NH3
Al + OH™ > A0~ + Hy

Zn > Zn(OH}4 2™ + Hy

Answers

Acidic:

14 HY + 2 Mn2t + 5B03” > 2 MnO4~ + 5 B3t + 7 HO

16 HY + 2 MnO4~ + 10 $p032° > 2 Mn2* + 8 H)O + 5 S406 2"
4HY +20C03"+2C" > 2C0O2 + 2 HO + Chy

8HO + 2P +5Cut > 2HpPos™ + 12 HY + 5 Cu)

4 HO +2PH3 +3Ip > 2H3PO,  +8H T +61°

H)O + 3 NO > 2NO3™ + NO +2HT
Basic:

4 H)O + 2 MnO4~ + 3 Cp042 > 2 MnOy + 8 OH™ + 6 COp
204  +2C0y; > COp” + CIO3~ + H0

Cu(NH3)4 2t + S2042 +4 OH™> Cu + 4 NH3 + 2 SO32" + 2 Hy0
6 HO + NO3~ + 7 OH™ + 4 Zn > NH3 + 4 Zn(OH)4 2

2 A+ 2HO +20H > 2A02 + 3 Hy

20H  + Zn + 2 H)O > Zn(OH)3 % + Hy



Balancing Redox Reactions Worksheet 2

Balance each redox reaction in acid solution.
H0, + CnO;~ >0, + Cr*
TeOs” + N;Os > Te + NO3

ReO4 + IO > I03 + Re

PbO, + I, >Pb* + 105

As = HzASO4_ + ASH3

Balance each redox reaction in basic solution.
0, + CP" > H,0 + Cr,0%

Te + NOs > TeOs”  + NyO4

IO + Re > ReOs4 + IO

Pb** + 107 > PbO; + L

Cr,0;* + Hg > Hg** + Cr*

Answers:

8H* + 3H,0, + Cr,0,7 > 30, + 20 + 7H,0
TeOs;%™ + 2N,0, + HO > Te + 4NO5; + 2H*

4H* + 4Re0, + 7100 > 7107 + 4Re  + 2H,0
8H* + 5Pb0O, + I, > 5Pb** + 2105 + 4H,0
12H,0 + 8As > 3H,AsO4 + 5AsH; + 3H*

30, + 80OH + 2cr* > H,0 +3H,0, + Cr,0,%
H,O + Te+ 4NO; > TeO> + 20H  + 2N,04
7107 + 40H + 4Re > 4ReO, + 7100 + 2H,0
80H + 5Pb** + 210 > 5PbO, + L, + 4H,0

7H,0 + Cr,0/4 + 3Hg-> 3Hg** + 140H + 2crt



