Reactions and Equations

PSI  Chemistry                                     Name_________________________

I- Skeleton equations - Write the correct formulas for all reactants and products, then balance. 

1. Ammonia (NH3) reacts with hydrogen chloride to form ammonium chloride.

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

 3.   Barium oxide reacts with water to form barium hydroxide. 

4. Acetaldehyde (CH3COH) decomposed to form methane (CH4) and carbon monoxide. 

5. Zinc reacts with copper (II) nitrate to form zinc nitrate and Copper 

II-Balancing  Equations

1.
__ZnS + __HCl → __ZnCl2 + __H2S

2.
__HCl + __Cr → __CrCl2 + __H2
3.
__Al + __Fe3O4 → __Al2O3 + __Fe

4.
__H2 + __Br2 → __HBr

5.
__Na2S2O3 + __I2 → __NaI + __Na2S4O6
6.
__LaCl3 + __Na2CO3 → __La2(CO3)3 + __NaCl

7.
∗__NH4Cl + __Ba(OH)2 → __BaCl2 + __NH3 + __H2O

8.
__Ca(OH)2 + __H3PO4 → __Ca3(PO4)2 + __H2O

9.
∗__La2(CO3)3 + __H2SO4 → __La2(SO4)3 + __H2O + __CO2
10.
__Na2O + __(NH4)2SO4 → __Na2SO4 + __H2O + __NH3
11.
__C4H10 + __O2 → __CO2 + __H2O

12.
__C7H6O2 + __O2 → __CO2 + __H2O

13.
__P4O10 + __H2O → __H3PO4
14.
__FeS2 + __O2 → __Fe2O3 + __SO2
15.
__NH3 + __O2 → __NO + __H2O

16.
__Fe + __HCl → __H2 + __FeCl2
17.
__PbO2 + __HCl → __H2O + __PbCl2 + __Cl2
18.
__Fe2O3 + __H2SO4 → __Fe2(SO4)3 + __H2O

19.
__NO2 + __H2O → __NO + __HNO3
20.
__C2H6S + __O2 → __CO2 + __H2O + __SO2
Complete combustion - Write the reactants, products, and balance:

21.
C6H14 

22. ∗
C2H5OH

23.
C3H7OH

24.
C6H6
25.
C17H35COOH

III- Classifying Chemical Reactions

Categorize each of the following unbalanced equations as either:

	1)


	___Pb2+(aq)  + ___ I-(aq)  --> ___ PbI2(s)

Circle: A   B  C  D  E   


	2)
	___Na+___O2 ___Na2O

Circle: A  B   C  D  E  

	3)
	___Ti + ___N2 ___TiN4

Circle: A   B   C  D  E  


	4)
	___CH4+ ___O2___CO2+ ___H2O

Circle: A  B   C  D  E 

	5)
	___HgO  ___Hg  +  ___O2

Circle: A  B   C  D  E 

	6)
	___KCl   ___K + ___Cl2

Circle: A   B  C  D  E 

	7)
	___Al + ___ZnCl2  ___Zn + ___AlCl3

Circle: A  B   C  D  E  

	8)
	___Cl2 +___ NaBr ___NaCl + ___Br2
Circle: A   B   C   D   E 

	9)
	___ZnCl2 + ___H2O  ___ZnO + ___HCl

Circle: A   B   C  D   E 

	10)
	___NO2-  +  ___ H2O  --> ___ HNO2  + __ OH-

Circle: A   B   C  D   E  

	11)
	___C6H12O6 + ___O2 ___CO2 + ___H2O

Circle: A  B  C   D   E 

	12)
	__Cl2 + __OH− → __Cl− + __ClO3− + __H2O
Circle: A  B   C   D   E 


	13)
	__ CS2  +  ___O2  -->  __CO2  + __ SO2
Circle: A  B   C   D   E  

	14)
	___Cu + ___S  ___Cu2S
Circle: A   B  C   D   E  


A) Precipitation



E) REDOX - Disproportionation

B) REDOX - General

C) Acid/Base

D) REDOX - Combustion

	1)


	___Cu + ___S     ___Cu2S


	2)
	___Na+___O2 ___Na2O



	3)
	___Ti + ___N2___TiN4


	4)
	___K + ___Cl2  ___KCl



	5)
	___HgO  ___Hg  +  ___O2


	6)
	___KCl   ___K + ___Cl2



	7)
	___Al + ___ZnCl2 ___Zn + ___AlCl3


	8)
	___Cl2 +___ NaBr ___NaCl + ___Br2  



	9)
	___ZnCl2 + ___H2O  ___ZnO + ___HCl


	10
	___MgO + ___NH3  ___Mg3N2 + ___H2O



	11
	___BaCl2 + ___KF  ___KCl + __BaF2
	12
	___NaCl + ___CaI2  ___NaI + ___CaCl2

	13
	__MgO + __Li3N___Mg3N2+___Li2O


	14
	__Pb(NO3)2+ __KI ___PbI2 + ___KNO3




IV-Balancing Chemical Equations

V-Balancing and Reaction Classification - Classify as REDOX, Acid/Base, or Precipitation
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VII- Writing net-ionic equations and balancing precipitation reactions:

Assume all reactants are dissolved in water. Write NR if there is no reaction.

1. Aluminum bromide  + silver chlorate 
2. Copper(I)acetate +  potassium hydroxide 
3. Barium chloride  + ammonium carbonate 
4. Magnesium nitrate + copper (II) sulfate  

5. Silver nitrate +  sodium phosphate  

6. lead(II)nitrate  + potassium carbonate  

VII. Determining oxidation states: For each of the following, find the oxidation states of each of the elements in the compound.

1. Cl2   Cl = ____                

 2.  Cr3+   Cr = ____

  

3. H2O   H = ___ O = ___                         4. HNO3  H = ___ N = ___ O = ____

5. Na2Cr2O7  Na= ___Cr=___ O = ___    6. NH3   H=___ N= ___


7. CuCl2   Cu ___ Cl ___

8. N2O  N = ___ O = ___


9. PtCl42-  Pt ____  Cl ___

10. BrO4-  Br____ O ____


11. Na2O2   Na ___  O ___

12. OF2   O___ F___ 

13. OH-    O____  H ____

14. Mg(ClO3)2  Mg ____ Cl____ O __

15. Au2S3   Au ____ S____

VIII. For each of the following reactions:

i) Determine the oxidation states of all elements present on the reactant and product side

ii) Determine whether the reaction is an oxidation/reduction reaction or not

iii) If the reaction is a REDOX reaction, identify what type (synthesis, decomposition, disproportionation, or combustion)

iv) Determine which element got oxidized and which element got reduced

1.         


2Al(s)  +  Fe2O3(s)  -->  2Fe(s)  +  Al2O3(s)


Oxidation States


REDOX? Yes/No


What type of REDOX? _________________


Element oxidized: ______________  Element Reduced: ______________

2. 



CaCO3(s)  -->  CaO(s)  +  CO2(g)


Oxidation States


REDOX? Yes/No


What type of REDOX? _________________


Element oxidized: ______________  Element Reduced: ______________

3. 



Zn(s)  +    Cu2+(aq)    -->    Zn2+(aq)    +    Cu(s)


Oxidation States


REDOX? Yes/No


What type of REDOX? _________________


Element oxidized: ______________  Element Reduced: ______________

4. 



Cu2SO4(s)    -->  Cu(s)    +   CuSO4(s)


Oxidation States


REDOX? Yes/No


What type of REDOX? _________________


Element oxidized: ______________  Element Reduced: ______________

5. 



2C2H2      +      5O2    --->   4CO2      +      2H2O


Oxidation States


REDOX? Yes/No


What type of REDOX? _________________


Element oxidized: ______________  Element Reduced: ______________

IX. For the following acid/base reactions, identify the acid and base in each. In addition, identify if the reaction is a neutralization reaction.

1.  CH3NH2    +     HNO2     -->     CH3NH3+    +    NO2- 


Acid:



Acid:


Base:



Base:


Neutralization? ____

2. HCO3-    +    H2O     -->   CO32-   +    H3O+

Acid:



Acid:


Base:



Base:


Neutralization? ____

3. OH-     +    HF   -->   H2O      +       F-


Acid:



Acid:


Base:



Base:


Neutralization? ____

X: Balancing Chemical Equations
Directions:  First, balance each of the chemical equations below.      Then,classify each reaction as precipitation, REDOX, or acid/base.

1.  
____ Sb  +  ____ Cl2    ____SbCl3


2. 
____ Mg  +  ____O2    ____Mg   

3.
____ CaCl2    ____ Ca  +  ____ Cl2 


4.  
____ NaClO3    ____ NaCl  +  ____ O2




5.  
____ Fe  +  ____ HCl    ____ FeCl2  +  ____ H2



6.
____ CuO  +  ____ H2    ____ Cu  +  ____ H2O


7. ____ Al  +  ____ H2SO4    ____ Al2(SO4)3  +  ____ H2


8.
____ MgBr2  +  ____ Cl2    ____ MgCl2  +  ____ Br2



9.
____ SnO2  +  ____ C    ____ Sn  +  ____ CO



10.
____ Pb(NO3)2  +  ____ H2S    ____ PbS  +  ____ HNO3


11.
____ HgO    ____ Hg  +  ____ O2


12.
____ KClO3    ____ KCl  +  ____ O2





13.
____ N2  +  ____ H2    ____ NH3


14.
____ NaBr  +  ____ Cl2    ____ NaCl  +  ____ Br2



15.
____ Zn  +  ____ AgNO3    ____ Zn(NO3)2  +  ____ Ag


16.
____ Sn  +  ____ Cl2    ____ SnCl4





17.
____ Ba(OH)2    ____ BaO  +  ____ H2O



18.
∗∗____ Mg(OH)2  +  ____ HCl    ____ MgCl2  +  ____ H2O


19. ∗∗
____ Na2CO3  +  ____ HCl    ____ NaCl  +  ____ H2CO3


20.
____ NH4NO2    ____ N2  +  ____ H2O





21.
____ N2  +  ____ O2    ____ N2O5





22.
____ MgCO3    ____ MgO  +  ____ CO2




23.
____ KBr  +  ____ Cl2    ____ KCl  +  ____ Br2  

24.
____ Zn  +  ____ CuSO4    ____ Cu  +  ____ ZnSO4


25.
____ P  +  ____ O2    ____ P4O6





26.
____ SrBr2  +  __ (NH4)2CO3    __ SrCO3  +  __ NH4Br


27.
∗___ AgNO3  +  __ (NH4)2CrO4    __Ag2CrO4  +  __NH4NO3


28.
____ K  +  ____ H2O    ____ KOH  +  ____ H2



29.
____ Al  +  ____ Pb(NO3)2    ____ Al(NO3)3  +  ____ Pb


30.
____ Fe  +  ____ O2    ____ Fe3O4





31.
____ Li  +  ____ O2    ____ Li2O





32.
____ ZnCl2  +  ____ KOH    ____ Zn(OH)2  +  ____ KCl


33.
____ Fe3O4  +  ____ H2    ____ Fe  +  ____ H2O



34.
∗____ Pb(NO3)2    ____ Pb  +  ____ NO2  +  ____ O2



35.
____ H2O    ____ H2  +  ____ O2





36.
____ Mg  +  ____ N2    ____ Mg3N2


ANSWERS

I

1. NH3 + HCl  (NH4)Cl

2. CaCO3  CaO + CO2
3. BaO + H2O  Ba(OH)2
4. CH3CHO  CH4 + CO

5. Zn + Cu(NO3)2  Zn(NO3) +  Cu

II

1.
1ZnS + 2HCl → 1ZnCl2 + 1H2S

2.
2HCl + 1Cr → 1CrCl2 + 1H2
3.
8Al + 3Fe3O4 → 4Al2O3 + 9Fe

4.
1H2 + 1Br2 → 2HBr

5.
2Na2S2O3 + 1I2 → 2NaI + 1Na2S4O6
6.
2LaCl3 + 3Na2CO3 → 1La2(CO3)3 + 6NaCl

7.
2NH4Cl + 1Ba(OH)2 → 1BaCl2 + 2NH3 + 2H2O

8.
3Ca(OH)2 + 2H3PO4 → 1Ca3(PO4)2 + 6H2O

9.
1La2(CO3)3 + 3H2SO4 → 1La2(SO4)3 + 3H2O + 3CO2
10.
1Na2O + 1(NH4)2SO4 → 1Na2SO4 + 1H2O + 2NH3
11.
2C4H10 + 13O2 → 8CO2 + 10H2O

12.
2C7H6O2 + 15O2 → 14CO2 + 6H2O]

13.
1P4O10 + 6H2O → 4H3PO4
14.
2FeS2 + 11O2 → 2Fe2O3 + 8SO2]

15.
2NH3 + 5O2 → 4NO + 6H2O]

16.
1Fe + 2HCl → 1H2 + 1FeCl2
17.
PbO2 +4HCl → 2H2O + PbCl2 + 2Cl2
18.
1Fe2O3 +3H2SO4 →1Fe2(SO4)3 +3H2O

19.
3NO2 +1H2O → 1NO + 2HNO3
20.
2C2H6S + 9O2 → 4CO2 + 6H2O + 2SO2]

Complete combustion:

21.
 2C6H14 + 19O2 12CO2 + 14H2O

22.
C2H5OH + 3O2  2CO2 + 3H2O

23.        2C3H7OH + 9O2  6CO2 + 8H2O

24.        2 C6H6 + 15O2  12CO2 + 6H2O +6H2O

25.
C17H35COOH + 26O2  18CO2 + 18H2O

III Classifying Chemical Reactions

Categorize each of the following unbalanced equations as either:

A) Precipitation



E) REDOX - Disproportionation

B) REDOX - Decomposition/Synthesis

C) Acid/Base

D) REDOX - Combustion

	1)


	___Pb2+(aq)  + ___ I-(aq)  --> ___ PbI2(s)

Circle: A   B  C  D  E   


	2)
	___Na+___O2 ___Na2O

Circle: A  B   C  D  E  

	3)
	___Ti + ___N2 ___TiN4

Circle: A   B   C  D  E  


	4)
	___CH4+ ___O2___CO2+ ___H2O

Circle: A  B   C  D  E 

	5)
	___HgO  ___Hg  +  ___O2

Circle: A  B   C  D  E 

	6)
	___KCl   ___K + ___Cl2

Circle: A   B  C  D  E 

	7)
	___Al + ___ZnCl2  ___Zn + ___AlCl3

Circle: A  B   C  D  E  

	8)
	___Cl2 +___ NaBr ___NaCl + ___Br2
Circle: A   B   C   D   E 

	9)
	___ZnCl2 + ___H2O  ___ZnO + ___HCl

Circle: A   B   C  D   E 

	10)
	___NO2-  +  ___ H2O  --> ___ HNO2  + __ OH-

Circle: A   B   C  D   E  

	11)
	___C6H12O6 + ___O2 ___CO2 + ___H2O

Circle: A  B  C   D   E 

	12)
	__Cl2 + __OH− → __Cl− + __ClO3− + __H2O
Circle: A  B   C   D   E 


	13)
	__ CS2  +  ___O2  -->  __CO2  + __ SO2
Circle: A  B   C   D   E  

	14)
	___Cu + ___S  ___Cu2S
Circle: A   B  C   D   E  


IV
1. 2Cu + S  Cu2S

2. 4Na + O2  2Na2O

3. 2Ti + 4N2  2TiN4
4. 2K +Cl2  2KCl

5. 2HgO  2Hg + O2
6. 2KCl  2K + Cl2
7. 2Al + 3ZnCl2  3Zn + 2AlCl3
8. Cl2 + 2NaBr  2NaCl + Br2
9. ZnCl2 + H2O  ZnO + 2HCl

10. 3MgO + 2NH3  Mg3N2 + 3H2O

11. BaCl2 + 2KF  2KCl + BaF2
12. 2NaCl + CaI  2NaI + CaCl2
13. 3MgO + 2Li3N  Mg3N2 + 3Li2O

14. Pb(NO3)2 + 2KI  PbI2 + 2KNO3
V
1. 1Mg + 1Zn(NO3)2  1Mg(NO3)2 + 1Zn : REDOX

2. 1CaCO3  1CaO + 1CO2 : Decomposition-Unclassified

3. 1C8H18 + 25/2O2  8CO2 + 9H2O or

    2C8H18 + 25O2  16CO2 + 18H2O : REDOX - Combustion

4. N2 + 3H2  2NH3 : REDOX - Synthesis

5. 2NaCl + 1F2  2NaF + 1Cl2 : REDOX

6. 2Na3PO4 + 3Pb(NO3)2  6NaNO3 + 1Pb3(PO4)2 : Precipitation

7. 1C7H16 + 11O2  7CO2 + 8H2O : REDOX - Combustion

8. NaCl + AgNO3  NaNO3 + AgCl : Precipitation

9. P4 + 6H2  4PH3 : REDOX - Synthesis

10. 2Ag2O  4Ag + O2
VI
1. Ag+(aq)  +  Br-(aq)  --> AgBr(s)

2. No Reaction

3. Ba2+(aq)  +  CO32-(aq)  --> BaCO3(s)
4. No Reaction

5. 3Ag+(aq)  +  PO43-(aq)  --> Ag3PO4(s)

6. Pb2+(aq) +  CO32-(aq)  -->  PbCO3(s)

VII

Determining oxidation states: For each of the following, find the oxidation states of each of the elements in the compound.

1. Cl2   Cl = __0__                

 2.  Cr3+   Cr = ___+3_

  

3. H2O   H =  1 O = -2                         4. HNO3  H = +1 N = +5 O = -2

5. Na2Cr2O7  Na= +1 Cr= +6 O = -2    6. NH3   H= +1  N= -3


7. CuCl2   Cu +2  Cl -1

8. N2O  N = +1 O = -2


9. PtCl42-  Pt +2 Cl -1

10. BrO4-  Br +7 O -2


11. Na2O2   Na +1  O -1

12. OF2   O +2 F -1

13. OH-    O -2  H +1

14. Mg(ClO3)2  Mg +2 Cl +5 O -2

15. Au2S3   Au +3 S -2

VIII

For each of the following reactions:

i) Determine the oxidation states of all elements present on the reactant and product side

ii) Determine whether the reaction is an oxidation/reduction reaction or not

iii) If the reaction is a REDOX reaction, identify what type (synthesis, decomposition, disproportionation, or combustion)

iv) Determine which element got oxidized and which element got reduced

1.         


2Al(s)  +  Fe2O3(s)  -->  2Fe(s)  +  Al2O3(s)


Oxidation States        0            +3,-2               0

  +3, -2


REDOX? Yes/No


What type of REDOX? ____General______


Element oxidized: __Al__  Element Reduced: ____Fe_______

2. 



CaCO3(s)  -->  CaO(s)  +  CO2(g)


Oxidation States      +2,+4,-2
    +2, -2      +4,-2


REDOX? Yes/No

What type of REDOX? _________________


Element oxidized: ______________  Element Reduced: ______________

3. 



Zn(s)  +    Cu2+(aq)    -->    Zn2+(aq)    +    Cu(s)


Oxidation States      0  
         2+ 

2+

     0


REDOX? Yes/No


What type of REDOX? ________General_________


Element oxidized: _____Zn_________  Element Reduced: ____Cu2+_____

4. 



Cu2SO4(s)    -->  Cu(s)    +   CuSO4(s)


Oxidation States      +1, +6, -2              0

   +2,+6,-2


REDOX? Yes/No


What type of REDOX? __Disproportionation__________


Element oxidized: ___Cu+1_______  Element Reduced: ________Cu+1______

5. 



2C2H2      +      5O2    --->   4CO2      +      2H2O


Oxidation States       -1, +1

   0

 +4,-2

  +1,-2


REDOX? Yes/No


What type of REDOX? ___Combustion__________


Element oxidized: ___C_______  Element Reduced: ___O_______

IX. For the following acid/base reactions, identify the acid and base in each. In addition, identify if the reaction is a neutralization reaction.

1.  CH3NH2    +     HNO2     -->     CH3NH3+    +    NO2- 


Acid:
HNO2



Acid: CH3NH3+


Base:
CH2NH2


Base: NO2-


Neutralization? ___NO_

2. HCO3-    +    H2O     -->   CO32-   +    H3O+

Acid:
HCO3-

Acid:  H3O+


Base:
H2O


Base: CO32-


Neutralization? __No__

3. OH-     +    HF   -->   H2O      +       F-


Acid:
HF


Acid: H2O


Base:
OH-


Base: F-


Neutralization? _No___

X. 

1. 2Sb + 3Cl2    2SbCl3 : REDOX - synthesis

2. 2Mg + O2   2MgO : REDOX  - synthesis 

3. CaCl2 Ca + Cl2 : REDOX - Decomposition

4. 2NaClO3 2NaCl + 3O2:REDOX - Decomposition

5. Fe + 2HCl   FeCl2 + H2: REDOX

6. CuO + H2   Cu + H2O REDOX

7. 2Al + 3H2SO4   1Al2(SO4)3  + 3H2 : REDOX

8. MgBr2 + Cl2   MgCl2 + Br2
 REDOX

9. SnO2 + 2C   Sn + 2CO :REDOX

10. Pb(NO3)2  + H2S   PbS + 2HNO3 : Precipitation

11. 2HgO   2Hg + O2 : REDOX - Decomposition

12. 2KClO3   2KCl + 3O2 :REDOX - Decomposition




13. N2 + 3H2   2NH3    REDOX - Synthesis

14. 2NaBr + Cl2   2NaCl + Br2 : REDOX 

15. Zn + 2AgNO3   Zn(NO3)2  + 2Ag  REDOX

16. Sn + 2Cl2  SnCl4  REDOX - synthesis

17. Ba(OH)2  BaO + H2O Decomposition
18. Mg(OH)2  + 2HCl   MgCl2 + 2H2O : Acid/Base - neutralization

19. Na2CO3 + 2HCl   2NaCl + H2CO3
Acid/Base - neutralization

20. NH4NO2   N2 + 2H2O : REDOX - Decomposition



21. 2N2 + 5O2  2N2O5 : REDOX - Synthesis


22. MgCO3  MgO + CO2 : Decomposition

23. 2KBr + Cl2  2KCl + Br2  REDOX 

24. Zn + CuSO4    Cu + ZnSO4 : REDOX

25. 2P + 3O2   P4O6 : REDOX - Synthesis

26. SrBr2 + (NH4)2CO3   SrCO3  + 2NH4Br : Precipitation

27. 2AgNO3 + (NH4)2CrO4   Ag2CrO4  +  2NH4NO3
Precipitation

28. 2K + 2H2O   2KOH  + H2 : REDOX

29. 2Al + 3Pb(NO3)2   2Al(NO3)3  + 3Pb REDOX

30. 3Fe + 2O2  Fe3O4 REDOX -  Synthesis




31. 4Li + O2  2Li2O REDOX - Synthesis

32. ZnCl2 + KOH   Zn(OH)2  + KCl Precipitation

33. Fe3O4 + 4H2    3Fe + 4H2O REDOX 

34. Pb(NO3)2   Pb  + 2NO2  + O2 REDOX

35. 2H2O   2H2 + O2  REDOX - Decomposition



36. 3Mg + N2  Mg3N2  REDOX - Synthesis
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1) Mg + Zn(Nos)z(@ '> Mg(NOs)2(aq) + Zn(s)
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4H) N+ H; > NH;

5) NaCl + F, > NaF + Cl
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9) P, + H - PH;
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