
                                                      
 

高中化学化学方程式荟萃 

1、碳硅及其化合物化学方程式 
01.CaCO3+2HCl==CaCl2+CO2↑+H2O 
02.C+O2

点燃CO2                   03.2C+O2
点燃 2CO 

04.2CO+O2
点燃 2CO2  

05.C+CO2
高温 2CO 

06.C+H2O高温CO+H2               07.CO+H2O高温CO2+H2

08.CaCO3+SiO2
高温CaSiO3+CO2↑     09.Na2CO3+SiO2

高温Na2SiO3+CO2↑ 
10.CaO+SiO2

高温CaSiO3

11.Si+2F2==SiF4                    12.Si+4HF==SiF4↑+2H2↑ 
13.Si+2NaOH+H2O==Na2SiO3+2H2↑ 
14.Si+2Cl2

  △ SiCl4

15.Si+O2
点燃SiO2                   16.Si+C高温SiC 

17.2Mg+Si高温Mg2Si    
18.Mg2Si+4HCl==2MgCl2+SiH4↑ 
19.Mg2Si+4H2O==2Mg(OH)2↓+SiH4↑ 
20.SiH4+2O2

自燃SiO2+2H2O 
21.SiO2+4HF==SiF4↑+2H2O 
22.SiO2+2NaOH==Na2SiO3+H2O 
23.SiO2+2C高温Si+2CO↑. 
24.SiO2+3C高温SiC+2CO↑. 
25.2SiO2+5C高温Si+SiC+4CO↑. 
26.SiO2+2Mg高温Si+2MgO 
27.SiO2+4Mg高温Mg2Si+2MgO 
28.Na2SiO3+2HCl==H2SiO3↓+2NaCl 
29.Na2SiO3+CO2+H2O==H2SiO3↓+2Na2CO3

30.Na2SiO3+2NH4Cl+2H2O ==2NaCl+H2SiO3↓+2NH3·H2O 
31.H2SiO3

  △ SiO2+H2O 
32.2PbO2

  △ 2PbO+O2↑                  33.3PbO2
  △ Pb3O4+O2↑ 

34.PbO2+4HCl(浓)  △ PbCl2+Cl2↑+2H2O 
35.Pb3O4+8HCl(浓)  △ 3PbCl2+Cl2↑+4H2O  
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36.                                    37. 

38.Si+3HCl300°CSiHCl3+H2

39.SiHCl3+H2
1000～1100°CSi+3HCl 

40.SiHCl3+3H2O==H2SiO3↓+3HCl↑+H2↑ 

41.C+2S高温CS2

42.CaO+3C高温CaC2+2CO↑ 

43.CaC2+2H2O→Ca(OH)2+C2H2↑ 

高岭土：Al2(Si2O5)(OH)4   青石棉：Na2Fe5Si8O22(OH)2

浓硫酸 浓硫酸
△ H2C2O4        CO2↑+CO↑+H2O 

△ HCOOH   H2O+CO↑      

http://www.jxteacher.com/userfiles/360430001002220111/files/chemistry%20chemical%20equation.pdf


                                                      
 

 
2、氮及其化合物化学方程式 

01.NaNO2+NH4Cl  △ NaCl+N2↑+2H2O 

02.N2+O2
放电 2NO 

2+3H2                  2NH3
催化剂 

03. N
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04.N2+3Mg点燃Mg3N2                                     Mg3N2+8H2O==3Mg(OH)2↓+2NH3·H2O 
高温、高压

05.2NO+O2==2NO2

06.3NO2+H2O==2HNO3+NO 

07.2NO2 N2O4

08.                                          09.    4NH
催化剂 

8NH3+6NO2       7N2+12H2O 
催化剂

△3+6NO       5N2+6H2O 
△ 
催化剂 

△ 
10.   4xNH3+6NOx       (2x+3)N2+6xH2O 

11.NO2+SO2==SO3+NO 

12.4NO2+2KI==2KNO3+I2+2NO 

13.4NO2+O2+2H2O==4HNO3

14.4NO+3O2+2H2O==4HNO3

15.4NOx+(5—2x)O2+2H2O==4HNO3

16.NO2+NO+2NaOH==2NaNO2+H2O            NO2+NO+2OH-==2NO2
-+H2O     

17.NO2+NO+Na2CO3==2NaNO2+CO2                  NO2+NO+CO3
2-==2NO2

-+CO2  

18.2NO2+2NaOH==NaNO2+NaNO3+H2O         2NO2+2OH-==NO2
-+ NO3

-+H2O   

19.2NO2+Na2CO3==NaNO2+NaNO3+CO2              2NO2+CO3
2-==NO2

-+ NO3
-+CO2  

20.NH3·H2O+CaO==Ca(OH)2+NH3↑ 

21.NH3·H2ONaOH(s)NH3↑+H2O 

22.2NH4Cl+Ca(OH)2
  △ CaCl2+2NH3↑+2H2O 

23.NH3+H2O NH3·H2O NH4
++ OH-

24.4NH3+3O2(纯氧)点燃 2N2+6H2O 

25.                                 2NO+O2==2NO2
催化剂 

3NO2+H2O==2HNO3+NO            总NH3+2O2==HNO3+H2O 

△ 
4NH3+5O2           4NO+6H2O 

26.2NH3+NaClO==N2H4+NaCl+H2O 

27.2NH3+3CuO  △ N2↑+3Cu+3H2O 

28.2NaN3
  △ 2Na+3N2↑ 

29.NH4HS+2NaOH  △ Na2S+NH3↑+2H2O 



                                                      
 

30.2NH4HS+H2SO4==(NH4)2SO4+2H2S↑ 

31.NH3+HNO3==NH4NO3

32.NH3+HCl==NH4Cl 

33.NH4Cl  △ NH3↑+HCl 

34.2NH4I  △ 2NH3↑+H2↑+I2↑ 

35.NH4HCO3
  △ NH3↑+CO2↑+H2O 

36.(NH4)2CO3
  △ 2NH3↑+CO2↑+H2O 

37.5NH4NO3
250°C 4N2↑+2HNO3+9H2O 

38.NH4NO3
300°CN2O↑+2H2O 

39.2NH4NO3
撞击 2N2↑+O2↑+4H2O 

40.2NH4HCO3+2NaOH  △ (NH4)2CO3+Na2CO3+2H2O 

41.NH4HCO3+2NaOH  △ Na2CO3+NH3↑+2H2O   NH4
++HCO3

-+2OH-  △ CO3
2-+NH3↑+2H2O 

42.4HNO3(浓)光照或加热 4NO2↑+O2↑+2H2O 

43.NO+2HNO3(浓)==3NO2+H2O 

43.Cu+4HNO3(浓)==Cu(NO3)2+2NO2↑+2H2O    Cu+4H++2NO3
-==Cu2++2NO2↑+2H2O 

45.3Cu+8HNO3(稀)==3Cu(NO3)2+2NO↑+4H2O   3Cu+8H++2NO3
-==3Cu2++2NO↑+4H2O  
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46.Fe+6HNO3(浓)  △ Fe(NO3)3+3NO2↑+3H2O            Fe+6H++3NO3
-  △ Fe3++3NO2↑+3H2O 

⑴加热；⑵通N2

NO2

47.Fe+4HNO3(稀)==Fe(NO3)3+NO↑+2H2O               Fe+4H++NO3
-==Fe3++NO↑+2H2O 

48.3Fe+8HNO3(稀)==3Fe(NO3)2+2NO↑+4H2O           3Fe+8H++2NO3
-==3Fe2++2NO↑+4H2O 

49.4Mg+10HNO3(2mol/L)==4Mg(NO3)2+N2O↑+5H2O     4Mg+10H++2NO3
-==4Mg2++N2O↑+5H2O 

50.4Mg+10HNO3(1mol/L)==4Mg(NO3)2+NH4NO3+3H2O   4Mg+10H++NO3
-==4Mg2++NH4

++3H2O 

51.3Cu+2HNO3(稀) +3H2SO4==3CuSO42+2NO↑+4H2O     3Cu+8H++2NO3
-==3Cu2++2NO↑+4H2O  

52.16Fe+60HNO3(稀)==15NO↑+3Fe(NO3)2+13Fe(NO3)3+30H2O  

53.16Fe+56HNO3(稀)==14NO↑+6Fe(NO3)2+10Fe(NO3)3+28H2O  

54.16Fe+52HNO3(稀)==13NO↑+9Fe(NO3)2+7Fe(NO3)3+26H2O  

55.16Fe+48HNO3(稀)==12NO↑+12Fe(NO3)2+4Fe(NO3)3+24H2O  

56.16Fe+44HNO3(稀)==11NO↑+15Fe(NO3)2+Fe(NO3)3+22H2O 

57.3Pt+4HNO3(浓)+18HCl==3H2PtCl6+4NO↑+8H2O 

58.Au+HNO3(浓)+4HCl==HAuCl4+NO↑+2H2O 

59.C+4HNO3(浓)  △ CO2↑+4NO2↑+2H2O 

60.S+6HNO3(浓)  △ H2SO4+6NO2↑+2H2O 

61.2KNO3
  △ 2KNO2+O2↑ 

62.2Cu(NO3)2
  △ 2CuO+4NO2↑+O2↑ 

63.2AgNO3
  △ 2Ag+2NO2↑+O2↑ 

Cu(NO3)2 (呈绿色)                 稀Cu(NO3)2(呈蓝色)浓



                                                      
 

3.氧硫及其化合物化学方程式 
01.2H2+O2

点燃 2H2O  

02.2H2O电解 2H2↑+O2↑ 

03.2H2O2
  △ 2H2O+O2↑ 

04.5H2O2+2KMnO4+3H2SO4==K2SO4+2MnSO4+5O2↑+8H2O   

5H2O2+2MnO4
-+6H+==2Mn2++5O2↑+8H2O 

05.H2O2+SO2==H2SO4

06.H2O2+H2S==S+2H2O 

07.H2O2+2KI+H2SO4==K2SO4+I2+2H2O                    H2O2+2I-+2H+==I2+2H2O   

08.H2O2+2FeSO4+H2SO4==Fe2(SO4)3+2H2O                H2O2+2Fe2++2H+==2Fe3++2H2O 

09.2Na+S  △ Na2S          10.2Cu+S  △ Cu2S            11.Fe+S  △ FeS 

12.H2S  △ H2+S 

13.S+O2
点燃SO2

14.Na2SO3+H2SO4==Na2SO4+SO2↑+H2O          SO3
2-+2H+== SO2↑+H2O 

15.FeS+H2SO4==FeSO4+H2S↑                   FeS+2H+==Fe2++H2S↑ 

16.2H2S+SO2==3S+2H2O 

17.2H2S+3O2
点燃 2SO2+2H2O                   

18.2H2S+O2
点燃 2S+2H2O 

19.CuSO4+H2S==CuS↓+H2SO4                             Cu2++H2S==CuS↓+2H+

20.SO2+H2O H2SO3

21.2NaOH+SO2==Na2SO3+H2O                   2OH-+SO2==SO3
2-+H2O 

22.NaOH+SO2==NaHSO3                                     OH-+SO2==HSO3
-
      

23.Na2SO3+SO2+H2O==2NaHSO3                           SO3
2-+SO2+H2O==2HSO3

-
    

24.2H++2NO3
-+3SO3

2-==3SO4
2-+2NO↑+H2O 

25.Na2CO3+2SO2(过量) +H2O==2NaHSO3+CO2

26.2Na2CO3+SO2(少量) +H2O==2NaHCO3+Na2SO3

27.NaHCO3+SO2(过量)==NaHSO3+CO2 

28.2NaHCO3+SO2(少量)==Na2SO3+2CO2+H2O 

29.Ca(OH)2+SO2==CaSO3↓+H2O                  CaSO3+SO2+H2O==Ca(HSO3)2  

30.SO2+2H2S==3S+2H2O 

31.3SO2+2Na2S==2Na2SO3+3S↓                   3SO2+2S2-==2SO3
2-+3S↓ 

32.SO2+2Mg==2MgO+S 

33.SO2+4Mg点燃 2MgO+MgS 

34.PbO2+SO2==PbSO4

35.NO2+SO2==SO3+NO 
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36.Br2+SO2+2H2O==2HBr+H2SO4                           Br2+SO2+2H2O==4H++2Br-+SO4
2-

  

37.2FeCl3+SO2+2H2O==2FeCl2+2HCl+H2SO4            2Fe3++SO2+2H2O==2Fe2++4H++SO4
2-

38.2KMnO4+5SO2+2H2O==K2SO4+2MnSO4+2H2SO4    2MnO4
-+5SO2+2H2O==2Mn2++5SO4

2-+4H+
   

39.2CuCl2+SO2+2H2O==2CuCl↓+2HCl+H2SO4            2Cu2++2Cl-+SO2+2H2O==2CuCl↓+4H++SO4
2-

40.3Ba2++2NO3
-+3SO2+2H2O==3BaSO4↓+2NO↑+4H+

41.3SO3
2-+2H++2NO3

-==3SO4
2-+NO↑+H2O 

42.H2SO4+Ba(OH)2==BaSO4↓+2H2O                   2H++SO4
2-+Ba2++2OH-==BaSO4↓+2H2O 

43.2KAl(SO4)2+3Ba(OH)2==K2SO4+3BaSO4↓+2Al(OH)3↓   

44.2Al3++3SO4
2-+3Ba2++6OH-==3BaSO4↓+2Al(OH)3↓ 

45.KAl(SO4)2+2Ba(OH)2==KAlO2+2BaSO4↓+2H2O   

46.Al3++2SO4
2-+2Ba2++4OH-==AlO2

-+2BaSO4↓+2H2O 

47.NaHSO3+NaHSO4==Na2SO4+SO2↑+H2O               HSO3
-+H+==SO2↑+H2O    

48.NaHS+NaHSO4==Na2SO4+H2S↑+H2O                 HS-+H+==H2S↑+H2O 

49.NaCl(s)+H2SO4(浓)  △ NaHSO4+HCl↑ 

50.NaNO3(s)+H2SO4(浓)  △ NaHSO4+HNO3↑ 

51.Ca3(PO4)2(s)+3H2SO4(浓)  △ 3CaSO4+2H3PO4

52.C12H22O11
浓H2SO412C+11H2O 

53.CuSO4·5H2O浓H2SO4 CuSO4+5H2O 

54.H2S+H2SO4(浓)==S↓+SO2↑+2H2O  

55.H2S+8HNO3(浓)==H2SO4+8NO2↑+4H2O 

56.Cu+2H2SO4(浓)  △ CuSO4+SO2↑+2H2O 

57.Zn+2H2SO4(浓)  △ ZnSO4+SO2↑+2H2O 

58.Zn+H2SO4(稀)==ZnSO4+H2↑                        Zn+2H+==Zn2++H2↑    

59.C+2H2SO4(浓)  △ CO2↑+SO2↑+2H2O 

60.S+2H2SO4(浓)  △ 3SO2↑+2H2O 

61.S+6HNO3(浓)  △ H2SO4+6NO2↑+2H2O 

62.3S+6NaOH(浓)  △ 2Na2S+Na2SO3+3H2O  

63.4FeS2+11O2
高温 2Fe2O3+8SO2    S+O2

点燃SO2
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64. 2

65.SO3+H2O==H2SO4 

SO2+O2            2SO3
V2O5 

400～500℃ 

66.Na2S2O3+H2SO4==Na2SO4+SO2↑+S↓+H2O               S2O3
2-+2H+==SO2↑+S↓+H2O   

67.2KMnO4+5H2C2O4+3H2SO4
MnSO4K2SO4+2MnSO4+10CO2↑+8H2O 

2MnO4
-+5H2C2O4+6H+MnSO4 2Mn2++10CO2↑+8H2O 

68.4KI+2H2SO4+O2==2K2SO4+2I2+2H2O                   4I-+4H++O2==2I2+2H2O 

69.2KMnO4+HCOOK+3KOH==2K2MnO4+K2CO3+2H2O 

2MnO4
-+HCOO-+3OH-==2MnO4

2-+CO3
2-+2H2O 



                                                      
 

4、氯及其化合物化学方程式 

01.2Na+Cl2
点燃 2NaCl 

02.Cu+Cl2
点燃CuCl2

03.2Fe+3Cl2
点燃 2FeCl3

04.H2+Cl2
点燃 2HCl 

05.2P+3Cl2
点燃 2PCl3        2P+5Cl2

点燃 2PCl5

06.2S+Cl2
  △ 2S2Cl2            S2Cl2+Cl2

  △ 2SCl2

07.Cl2+H2O==HCl+HClO                  Cl2+H2O==H++Cl-+HClO 

08.AgNO3+Cl2+H2O==AgCl↓+HNO3+HClO   Ag++Cl2+H2O==AgCl↓+H++HClO       

09.H2S+HClO==S↓+HCl+H2O 

10.MnO2+4HCl(浓)  △ MnCl2+Cl2↑+2H2O     MnO2+4H++2Cl-  △ Mn2++Cl2↑+2H2O 

11.MnO2+2NaCl +3H2SO4(浓) △ MnSO4+2NaHSO4+Cl2↑+2H2O 

12.KClO3+6HCl(浓)==KCl+3Cl2↑+3H2O 

13.2KMnO4+16HCl(浓)==2KCl+2MnCl2+5Cl2↑+8H2O 

14.Ca(ClO)2+4HCl(浓)==CaCl2+2Cl2↑+2H2O 

15.Ca(ClO)2+2HCl(稀)==CaCl2+2HClO 
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16. 

17.2KMnO4
  △ K2MnO4+MnO2+O2↑ 

4HCl+O2=====2Cl2+2H2
催化剂 
△ 

18.2HClO光照 2HCl+O2↑ 

19. 2KClO

20.Cl2+2KOH==KCl+KClO+H2O               Cl2+2OH-==Cl-+ClO-+H2O  
3====2KCl+3O2

MnO2

△ 

21.3Cl2+6KOH(浓)  △ 5KCl+KClO3+3H2O 

22.3Cl2+6OH-  △ 5Cl-+ClO3
-+3H2O 

23.Cl2+SO2+2H2O==2HCl+H2SO4              Cl2+SO2+2H2O==4H++2Cl-+SO4
2-

24.Cl2+Na2SO3+H2O==2HCl+Na2SO4           Cl2+SO3
2-+H2O==2H++2Cl-+SO4

2-

25.2FeCl2+Cl2==2FeCl3                               2Fe2++Cl2==2Fe3++2Cl-

26.Cl2+2KBr==Br2+2KCl                      Cl2+2Br-==Br2+2Cl-

27.2FeCl3+2KI==2FeCl2+2KCl+I2               2Fe3++2I-==2Fe2++I2 

28.Br2+2KI==I2+2KBr                         Br2+2I-==I2+2Br-

29.Cl2+2KI==I2+2KCl                         Cl2+2I-==I2+2Cl-  

30.I2+5Cl2+6H2O==2HIO3+10HCl               I2+5Cl2+6H2O==12H++2IO3
-+10Cl-   

31.2KClO3+I2==2KIO3+Cl2↑   

32.Cl2+H2S==2HCl+S↓ 
光照 33. Cl2+CH4       CH3Cl+HCl 



                                                      
 

34.3Cl2+2NH3==6HCl+N2                       3Cl2+8NH3==6NH4Cl+N2

35.3Cl2+3NH3==NH4Cl+N2+5HCl                3Cl2+4NH3==2NH4Cl+N2+4HCl 

36.2Cl2+2Ca(OH)2==CaCl2+Ca(ClO)2+2H2O 

37.6Cl2+6Ca(OH)2
  △ 5CaCl2+Ca(ClO3)2+6H2O 

38.FeI2+Cl2(少量)==FeCl2+I2                               Cl2+2I-==I2+2Cl-   

39.2FeI2+3Cl2(过量)==2FeCl3+2I2                         2Fe2++4I-+3Cl2==2Fe3++2I2+6Cl-

40.6FeBr2+3Cl2(少量)==2FeCl3+4FeBr3                 2Fe2++Cl2==2Fe3++2Cl-

41.6FeBr2+6Cl2(1∶1)==4FeCl3+2FeBr3+3Br2           2Fe2++2Br-+2Cl2==2Fe3++Br2+4Cl-

42.2FeBr2+3Cl2(过量)==2FeCl3+2Br2                      2Fe2++4Br-+3Cl2==2Fe3++2Br2+6Cl-

43.Ca(ClO)2+CO2+H2O==CaCO3↓+2HClO           Ca2++2ClO-+CO2+H2O==CaCO3↓+2HClO 

44.Ca(ClO)2+2CO2(过量) +2H2O==Ca(HCO3)2+2HClO  ClO-+CO2+H2O==HCO3
-+HClO 

45.NaClO+CO2+H2O==NaHCO3+HClO               ClO-+CO2+H2O==HCO3
-+HClO 

46.Ca(ClO)2+2SO2(过量)+2H2O==CaSO4↓+2HCl+H2SO4

47.Ca(ClO)2+SO2(少量)+2H2O==CaSO4↓+HCl+HClO 

48.CaCO3(少量)+2Cl2+H2O==CaCl2+2HClO+CO2↑ 

49.2CaCO3(过量)+2Cl2+2H2O==CaCl2+ Ca(HCO3)2+2HClO 

50.Na2CO3(少量) +2Cl2+H2O==2NaCl+2HClO+CO2↑ 

51.2Na2CO3(过量) +Cl2+H2O==NaCl+NaClO+2NaHCO3

52.NH3+HClO NH2Cl+H2O 

53.2F2+2H2O==4HF+O2 

54.2F2+2NaOH==2NaF+OF2+H2O                        2F2+2OH-==2F-+OF2+H2O 

55.3Br2+3NaCO3
  △ 5NaBr+NaBrO3+3CO2↑                3Br2+3CO3

2-==5Br-+BrO3
-+3CO2↑  

56.5NaBr+NaBrO3+3H2SO4==3Na2SO4+3H2O               5Br-+BrO3
-+6H+==3Br2+3H2O 

57.NaIO3+3NaHSO3==NaI+3NaHSO4                      IO3
-+3HSO3

-==I-+3H++3SO4
2-

58.5NaI+NaIO3+3H2SO4==3Na2SO4+3I2+3H2O              5I-+IO3
-+6H+==3I2+3H2O 

59.2NaIO3+5NaHSO3==2Na2SO4+3NaHSO4+I2+H2O         2IO3
-+5HSO3

-==I2+5SO4
2-+3H++H2O 

60.KBrO3+6KI+3H2SO4==KBr+3I2+3K2SO4+3H2O           BrO3
-+6I-+6H+==3I2+Br-+3H2O 

61.2KBrO3+10KI+6H2SO4==Br2+5I2+6K2SO4+6H2O 

62.12KBrO3+10KI+6H2SO4==6Br2+10KIO3+6K2SO4+6H2O 

63.CaSO4(s)+Na2CO3(aq)==CaCO3(s)+Na2SO4(aq) 

64.AgCl(s)+KBr(aq)==AgBr(s)+KCl(aq) 

65.2AgBr(s)+Na2S(aq)==Ag2S(s)+2NaBr(aq) 

 
 

 

                                      
- 7 -



                                                      
 

 

                                      
- 8 -

5、钠及其化合物化学方程式 
01. 4Na+O2==2Na2O 
02. 2Na+O2

点燃Na2O2 

03. 2Na2O+O2
  △ 2Na2O2 

04. 4Na+3CO2
点燃 2Na2CO3+C 

05. 6Na+Fe2O3
  △ 3Na2O+2Fe 

06. 2Na+2H2O==2NaOH+H2↑  2Na+2H2O==2Na++2OH-+H2↑ 
07. 2Na+2CH2CH2OH→2CH2CH2ONa+H2↑ 
08. 2Na2O2+2H2O==4NaOH+O2↑    2Na2O2+2H2O==4Na++4OH-+O2↑ 
09. 2Na2O2+2CO2==2Na2CO3+O2 

10. 2Na2O2+2SO3==2Na2SO4+O2 

11. Na2O2+SO2==Na2SO4 

12. Na2O2+2NO2==2NaNO3 

13.3Na2O2+2Al==2NaAlO2+2Na2O 
14.Na2O2+Cu==Na2O+CuO 
15.4Na2O2+4FeCl2+6H2O==8NaCl+4Fe(OH)3↓+O2↑    4Na2O2+4Fe2++6H2O==8Na++4Fe(OH)3↓+O2↑ 
16.3Na2O2+6FeCl2+6H2O==6NaCl+4Fe(OH)3↓+2FeCl3  3Na2O2+6Fe2++6H2O==6Na++4Fe(OH)3↓+2Fe3+

17.2NaHCO3
  △ Na2CO3+CO2↑+H2O 

18.NaHCO3+NaOH==Na2CO3+H2O 
19.2Na2O2+2NaHCO3==2Na2CO3+2NaOH+O2↑ 
20.2Na2O2+4NaHCO3==4Na2CO3+2H2O+O2↑ 
21.2Na2O2+4HCl==4NaCl+2H2O+O2↑ 
22.2Na+CuSO4+2H2O==Na2SO4+Cu(OH)2↓+ H2↑ 
23.Na2CO3+BaCl2==2NaCl+BaCO3↓ 
24.Na2CO3+Ca(OH)2==CaCO3↓+2NaOH 
25.Na2CO3+2HCl==2NaCl+CO2↑+H2O 
26.Na2CO3+HCl==NaHCO3+NaCl 
27.NaHCO3+HCl==NaCl+CO2↑+H2O 
28.2AlCl3+3Na2CO3+3H2O==2Al(OH)3↓+6NaCl+3CO2↑   2Al3++3CO3

2-+3H2O==2Al(OH)3↓+3CO2↑ 
29.AlCl3+3NaHCO3==3NaCl+Al(OH)3↓+3CO2↑          Al3++3HCO3

-==Al(OH)3↓+3CO2↑ 

30.4Na+TiCl4==4NaCl+Ti 

31.2NaCl电解 2Na+Cl2↑ 

32.2NaCl+2H2O电解H2↑+2NaOH+Cl2↑                 2Cl-+2H2O电解H2↑+2OH-+Cl2↑    

33.2KO2
  △ K2O2+O2↑ 

34.4KO2
  △ 2K2O+3O2↑ 

35.K2O+CO2
  △ K2CO3

36.2K2O2+2CO2
 △2K2CO3+O2↑ 

37.4KO2+2CO2
 △2K2CO3+3O2↑ 

38.NaCl+NH3+H2O+CO2==NaHCO3↓ +NH4Cl 
39.2NaHCO3

  △ Na2CO3+CO2↑+H2O 
40.NaHCO3+NaCl+NH3

5～10°CNa2CO3+NH4Cl↓ 



                                                      
 

6、镁铝及其化合物化学方程式 

01.2Al+3Cl2
点燃 2AlCl3

02.2Al+3O2
点燃Al2O3

03.2Al+3S  △ Al2S3

04.2Al+3H2SO4==2Al2(SO4)3+3H2↑           2Al+6H+==2Al3++3H2↑ 

05.2Al+2NaOH+2H2O==2NaAlO2+3H2↑       2Al+2OH-+2H2O==2AlO2
-+3H2↑ 

06.8Al+3NO3
-+5OH-+2H2O==8AlO2

-+3NH3↑    

07.Al+4HNO3(稀)==Al(NO3)3+NO↑+2H2O      Al+4H++NO3
-==Al3++NO↑+2H2O 

08.AlCl3+3NaOH==3NaCl+Al(OH)3↓          Al3++3OH-==Al(OH)3↓ 

09.AlCl3+4NaOH==3NaCl+NaAlO2+2H2O      Al3++4OH-==AlO2
-+2H2O 

10.Al2O3+6HCl==2AlCl3+3H2O               Al2O3+6H+==2Al3++3H2O 

11.Al2O3+2NaOH==2NaAlO2+H2O            Al2O3+2OH-==2AlO2
-+H2O 

12.H++AlO2
-+H2O Al(OH)3 Al3++3OH-

13.AlO2
-+2H2O Al(OH)3+OH-

14.2Al(OH)3
  △ Al2O3+3H2O 

15.Al3++3AlO2
-+6H2O==4Al(OH)3↓ 

16.2AlO2
-+CO2+3H2O==2Al(OH)3↓+CO3

2-

17.AlO2
-+CO2+2H2O==Al(OH)3↓+HCO3

-

18.AlO2
-+NH4

++2H2O==Al(OH)3↓+NH3·H2O 

19.AlO2
-+HCO3

-+H2O==Al(OH)3↓+CO3
2-

20.AlCl3+3NH3·H2O==3NH4Cl+Al(OH)3↓ 

21.2Al3++3CO3
2-+3H2O==2Al(OH)3↓+3CO2↑ 

22.Fe3++3AlO2
-+6H2O==3Al(OH)3↓+ Fe(OH)3↓ 

23.NaAlO2+HCl+H2O==Al(OH)3↓+NaCl              AlO2
-+H++H2O==Al(OH)3↓ 

24.NaAlO2+4HCl==NaCl+AlCl3+2H2O                AlO2
-+4H+==Al3++2H2O 

25.2AlCl3+3Na2CO3+3H2O==2Al(OH)3↓+6NaCl+3CO2↑  2Al3++3CO3
2-+3H2O==2Al(OH)3↓+3CO2↑ 

26.AlCl3+3NaHCO3==3NaCl+Al(OH)3↓+3CO2↑         Al3++3HCO3
-==Al(OH)3↓+3CO2↑ 

27.Al2(SO4)3+3Ba(OH)2==2Al(OH)3↓+3BaSO4↓       2Al3++3SO4
2-+3Ba2++6OH-==2Al(OH)3↓+3BaSO4↓ 
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28.Al2(SO4)3+4Ba(OH)2==Ba(AlO2)2+3BaSO4↓+4H2O 

2Al3++3SO4
2-+3Ba2++8OH-==2AlO2

-+3BaSO4↓+4H2O 

29.3Ba(AlO2)2+Al2(SO4)3+12H2O==8Al(OH)3↓+3BaSO4↓     

3Ba2++6AlO2
-+2Al3++3SO4

2-+12H2O==8Al(OH)3↓+3BaSO4↓ 

30.NH4Al(SO4)2+2Ba(OH)2==Al(OH)3↓+2BaSO4↓+NH3·H2O 

   NH4
++Al3++2SO4

2-+2Ba2++4OH-==Al(OH)3↓+2BaSO4↓+NH3·H2O 

31.2NH4Al(SO4)2+5Ba(OH)2==Ba(AlO2)2+4BaSO4↓+2NH3·H2O+4H2O   

   NH4
++Al3++2SO4

2-+2Ba2++5OH-==AlO2
-+2BaSO4↓+NH3·H2O+2H2O 

32.Mg(HCO3)2+2NaOH==MgCO3↓+Na2CO3+2H2O 

33.Mg(HCO3)2+4NaOH==Mg(OH)2↓+2Na2CO3+2H2O 

34.5Mg(HCO3)2+14NaOH==2Mg(OH)2↓+3MgCO3↓+7Na2CO3+10H2O 

35.Mg(OH)2+2HCl==MgCl2+2H2O 

36.Mg(OH)2+2NH4Cl==MgCl2+2NH3·H2O 

37.MgCO3+2H2O  △ Mg(OH)2+CO2↑ 

38.MgCl2
电解Mg+Cl2↑ 

39.2Al2O3
电解 2Al+3O2↑ 

40.2NaCl电解 2Na+Cl2↑ 

41.Mg+2H2O  △ Mg(OH)2↓+H2↑ 

42.2Mg+CO2
点燃 2MgO+C 

43.3Mg+N2
点燃Mg3N2

44.Mg3N2+6H2O==3Mg(OH)2↓+2NH3↑（生成两碱） 

45.Mg+2NH4Cl==MgCl2+2NH3↑+H2↑ 

46.Zn+2NH4Cl==ZnCl2+2NH3↑+H2↑ 

47.Mg3N2+8HCl==3MgCl2+2NH4Cl 

48.Mg2C3+4H2O==2Mg(OH)2↓+C3H4↑ 

49.Al4C3+12H2O==2Al(OH)3↓+3CH4↑ 

50.Al(C2H5)3+3H2O==Al(OH)3↓+3C2H6↑ 
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7、铁及其化合物化学方程式 
01.Fe+S  △ FeS 
02.Fe+I2

  △ FeI2

03.2Fe+3Cl2
点燃 2FeCl3

04.2Fe+3Br2==2FeBr3

05.Fe+H2SO4==FeSO4+H2↑                Fe+2H+ ==Fe2++H2↑ 
06.2FeCl3+Fe==3FeCl2                              2Fe3++Fe==3Fe2+

07.2FeCl3+Cu==2FeCl2+CuCl2                     2Fe3++Cu==2Fe2++Cu2+

08.3Fe+4H2O高温Fe3O4+4H2

09.Fe3O4+4H2
  △ 3Fe+4H2O 

10.3Fe+2O2
点燃Fe3O4

11.2FeCl2+Cl2==2FeCl3                                 2Fe2++Cl2==2Fe3++2Cl-

12.Fe+6HNO3(浓)  △ Fe(NO3)3+3NO2↑+3H2O   Fe+6H++3NO3
-  △ Fe3++3NO2↑+3H2O 

13.Fe+4HNO3(稀)==Fe(NO3)3+NO↑+2H2O      Fe+4H++NO3
-==Fe3++NO↑+2H2O 

14.3Fe+8HNO3(稀)==3Fe(NO3)2+2NO↑+4H2O   3Fe+8H++2NO3
-==3Fe2++2NO↑+4H2O 

15.2Fe(NO3)3+Fe==3Fe(NO3)2                         2Fe3++Fe==3Fe2+

16.2Al+Fe2O3
高温Al2O3+2Fe 

17.2yAl+3FexOy
高温yAl2O3+3xFe 

18.FexOy+yCO  △ xFe+yCO2

19. Fe2O3+3CO  △ 2Fe+3CO2

20.Fe2O3+CO  △ 2FeO+CO2

21.2Fe2O3+C  △ 4FeO+CO2

22.Fe2O3+Fe  △ 3FeO 
23.4Fe2O3+Fe  △ 3Fe3O4

24.6Fe2O3
  △ 4Fe3O4+O2↑ 

25.Fe2(SO4)3
  △ Fe2O3+3SO3↑ 

26.Fe2(C2O4)3
  △ Fe2O3+3CO↑+3CO2↑ 

27.2FeSO4
  △ Fe2O3+SO3↑+SO2↑ 

28.FeC2O4
  △ FeO+CO↑+CO2↑ 

29.6FeO+O2
  △ 2Fe3O4

30.FeO+2HCl==FeCl2+H2O                 FeO+2H+==Fe2++H2O 
31.Fe2O3+6HCl==2FeCl3+3H2O              Fe2O3+6H+==2Fe3++3H2O 
32.Fe3O4+8HCl==2FeCl3+ FeCl2+4H2O        Fe3O4+8H+==2Fe3++Fe2++4H2O 
33.FeO+2HI==FeI2+H2O                    FeO+2H+==Fe2++H2O 
34.Fe2O3+6HI==2FeI2+I2+3H2O              Fe2O3+6H++2I-==2Fe2++I2+3H2O 
35.Fe3O4+8HI==3FeI2+I2+4H2O              Fe3O4+8H++2I-==3Fe2++I2+4H2O 
36.3FeO+10HNO3==3Fe(NO3)3+NO↑+5H2O    3FeO+10H++NO3

-==3Fe3++NO↑+5H2O 
37.Fe2O3+6HNO3==2Fe(NO3)3+3H2O          Fe2O3+6H+==2Fe3++3H2O 
38.3Fe3O4+28HNO3==9Fe(NO3)3+NO↑+14H2O  3Fe3O4+28H++NO3

-==9Fe3++NO↑+14H2O 
39.FeCl3+3NaOH==Fe(OH)3↓+3NaCl          Fe3++3OH-==Fe(OH)3↓ 
40.Fe(OH)3+3HCl==FeCl3+3H2O             Fe(OH)3+3H+==Fe3++3H2O       
41.2Fe(OH)3+6HI==2FeI2+I2+3H2O           2Fe(OH)3+6H++2I-==2Fe2++I2+3H2O 
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42.FeCl2+2NaOH==Fe(OH)2↓+2NaCl          Fe2++2OH-==Fe(OH)2↓ 
43.2Fe(OH)2+H2O2==2Fe(OH)3

44.4Fe(OH)2+O2+2H2O==4Fe(OH)3

45.2FeCl3+H2S==2FeCl2+S↓+H2SO4           2Fe3++H2S==2Fe2++S↓+2H+ 

46.2FeCl3+SO2+2H2O==2FeCl2+2HCl+H2SO4   2Fe3++SO2+2H2O==2Fe2++4H++SO4
2- 

47.2FeCl3+2KI==2FeCl2+2KCl+I2             2Fe3++2I-==2Fe2++I2 

48.FeCl3+Ag==FeCl2+AgCl↓                  Fe3++Cl-+Ag==Fe2++AgCl↓ 

49.Fe(NO3)3+12HI==FeI2+5I2+3NO↑+6H2O     Fe3++3NO3
 -+12H++10I-==Fe2++5I2+3NO↑+6H2O  

50.2Fe2++H2O2+2H+==2Fe3++2H2O 
51.5Fe2++8H++MnO4

-==5Fe3++Mn2++4H2O 
52.3Fe2++4H++NO3

-==3Fe3++NO↑+2H2O 
53.6Fe2++3ClO-+3H2O ==2Fe(OH)3↓+4Fe3++3Cl-

54.Fe3++3ClO-+3H2O ==Fe(OH)3↓+3HClO 
55.12FeSO4+3O2+6H2O==4Fe(OH)3↓+4Fe2(SO4)3

56.2Fe3++3SO3
2-+3H2O==2Fe(OH)3↓+3SO2↑ 

57.2Fe3++SO3
2-+H2O==2Fe2++2H++SO4

2-

58.FeCl3+3H2O  △ Fe(OH)3(胶体)+3HCl               Fe3++3H2O  △ Fe(OH)3(胶体)+3H+

59.2Fe(OH)3+3ClO-+4OH-  △ 2FeO4
2-+3Cl-+5H2O 

60.3Fe2++2[Fe(CN)6]3-==Fe3[Fe(CN)6]2↓（蓝色沉淀） 

61.Fe3++3SCN-==Fe(SCN)3 

62.Fe3++6C6H5
_OH==[Fe(C6H5O)6]3-+6H+ 

63.10Fe(SCN)3+6MnO4
-+48H+==10Fe3++15(SCN)2+6Mn2++24H2O 

64.2Fe(SCN)3+SO2+2H2O==2Fe2++6SCN-+4H++SO4
2-

65.MnO4
-+5Fe2++8H+==5Fe3++Mn2++4H2O 

66.2MnO4
-+10SCN-+16H+==2Mn2++5(SCN)2+8H2O 

67.FeC2O4·2H2O  △ FeC2O4+2H2O 
68.FeC2O4

  △ FeO+CO↑+CO2↑ 
69.4FeO+O2

  △ 2Fe2O3

70.6Fe2O3
  △ 4Fe3O4+O2↑ 

71.CuSO4·5H2O200°C CuSO4·H2O+4H2O 

72.CuSO4·5H2O260°C CuSO4+5H2O 

73.CuSO4
570°C CuO+SO3↑ 

74.4CuO1000°C 2Cu2O+O2↑ 
75.Cu2O+H2SO4(稀)==CuSO4+Cu+H2O 

76.2Cu+2H2SO4(稀)+O2
  △ 2CuSO4+2H2O 

77.Cu+H2SO4(稀)+H2O2
  △ CuSO4+2H2O 

78.CuSO4+2NaOH==Cu(OH)2↓+Na2SO4 

79.2CuSO4+4KI==2CuI↓+I2+2K2SO4 

80.2Cu(IO3)2+24KI+12H2SO4==12K2SO4+2CuI↓+13I2+12H2O 
81.AgNO3+NH3·H2O==AgOH↓+NH4NO3                 Ag++NH3·H2O==AgOH↓+NH4

+

82.AgOH+2NH3·H2O==[Ag(NH3)2]OH+2H2O             AgOH+2NH3·H2O==[Ag(NH3)2]++OH-+2H2O 



                                                      
 

8、原电池反应方程式 
01.锌铜原电池——总反应方程式:Zn+H2SO4=== ZnSO4+H2↑ 

负极反应式:Zn－2e-==Zn2+                      正极反应式:2H++2e-==H2↑ 

02.锌锰干原电池——总反应方程式:Zn+2NH4Cl+MnO2==ZnCl2+2NH3↑+Mn2O3+2H2O 

负极反应式:Zn－2e-==Zn2+                      正极反应式:2NH++2e-+2MnO2==2NH3↑+Mn2O3+2H2O 

03.碱性锌锰干电池——总反应方程式:Zn+2MnO2+2H2O ==Zn(OH)2+2MnO(OH) 

负极反应式:Zn－2e-+2OH-==Zn(OH)2
         正极反应式:2MnO2+2e-+2H2O==2MnO(OH)+2OH-

04.锌银电池——总反应方程式：Zn+Ag2O+H2O==Zn(OH)2+2Ag 

负极反应式:Zn－2e-+2OH-==Zn(OH)2
         正极反应式:Ag2O+2e-+H2O==2Ag+2OH-

05.锂电池——总反应方程式：8Li+3SOCl2==6LiCl+Li2SO3+2S 

负极反应式:8Li－8e-==8Li+                       正极反应式:3SOCl2+8e-==SO3
2-+2S+6Cl-

放电

充电
06.铅蓄电池——总反应方程式： Pb+PbO2+2H2SO4       2PbSO4+2H2O

负极反应式:Pb－2e-+SO4
2-==PbSO4          正极反应式:PbO2+2e-+4H++SO4

2-==PbSO4+2H2O 
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07.镉镍电池——总反应方程式： Cd+2NiO(OH)+2H2O        Cd(OH)2+2Ni(OH)2
放电

充电
负极反应式:Cd－2e-+2OH-==Cd(OH)2       正极反应式:2NiO(OH)+2e-+2H2O==2Ni(OH)2+2OH-

08.氢镍电池——总反应方程式： H

负极反应式:H2－2e-+2OH-==2H2O          正极反应式:2NiO(OH)+2e-+2H2O==2Ni(OH)2+2OH-

2+2NiO(OH)        2Ni(OH)2
放电

充电

e+NiO2+2H2O        Fe(OH)2+Ni(OH)2
放电

充电
F09.铁镍电池——总反应方程式: 

负极反应式:Fe－2e-+2OH-==Fe(OH)2       正极反应式:NiO2+2e-+2H2O==Ni(OH)2+2OH-

10.锂离子电池——总反应方程式： L

负极反应式:Li－e-==Li+                   正极反应式:LiMn2O4+e-+Li+==Li2M2O4

i+LiMn2O4        Li2Mn2O4
放电

充电

11.锂离子电池——总反应方程式： 

负极反应式:C6Li－xe-==xLi++C6Li1-x         正极反应式:Li1-xMO2+xe-+xLi+==LiMO2

6Li+Li1-xMO2        C6Li1-x+LiMO2
放电

充电
C

12.氢氧燃料电池——总反应方程式：2H2+O2==2H2O(l)   
H2SO4(aq)负极:2H2－4e-==4H+                 正极:O2+4e-+4H+==2H2O  
KOH(aq)负极:2H2－4e-+4OH-==4H2O           正极:O2+4e-+2H2O==4OH-

熔融Y2O3负极:2H2－4e-+2O2-==4H2O           正极:O2+4e-==2O2-

熔融K2CO3负极:2H2－4e-+2CO3
2-==2CO2+2H2O  正极:O2+4e-+2CO2==2CO3

2-

13.甲烷燃料电池——总反应方程式: CH4+2O2==CO2+2H2O(l)（或CH4+2O2+2OH-==CO3
2-+3H2O）  

H2SO4(aq)负极:CH4－8e-+2H2O==CO2+8H+      正极:2O2+8e-+8H+==4H2O  
KOH(aq)负极:CH4－8e-+10OH-==CO3

2-+7H2O    正极:2O2+8e-+4H2O==8OH-

熔融Y2O3负极:CH4－8e-+4O2-==CO2+2H2O      正极:2O2+8e-==4O2-

熔融K2CO3负极:CH4－8e-+4CO3
2-==5CO2+2H2O  正极:2O2+8e-+4CO2==4CO3

2-

14.一氧化碳燃料电池——总反应方程式:2CO+2O2==2CO2   
负极反应式:2CO－4e-+2CO3

2-==4CO2           正极反应式:O2+4e-+2CO2==2CO3
2-

15.甲醇燃料电池——总反应方程式:2CH3OH+3O2+4OH-==2CO3
2-+6H2O 

负极反应式:2CH3OH－12e-+16OH-==2CO3
2-+12H2O正极反应式:3O2+12e-+6H2O==12OH-



                                                      
 

9、电解反应方程式 
1.分解电解质型： 

CuCl2
电解Cu+Cl2↑            阳极:2Cl-－2e-== Cl2↑      阴极:Cu2++2e-==Cu 

ZnCl2
电解Zn+Cl2↑            阳极:2Cl-－2e-== Cl2↑      阴极:Zn2++2e-==Zn 

2NH4Cl电解 2NH3↑+H2↑+Cl2↑  阳极:2Cl-－2e-== Cl2↑       阴极:2NH4
++2e-==2NH3↑+H2↑ 

2HCl电解H2↑+Cl2↑           阳极:2Cl-－2e-== Cl2↑       阴极:2H++2e-==H2↑ 

2.电解水型：电解NaOH、KOH、H2SO4、HNO3、NaHSO4、K2SO4、KNO3、Na2CO3水溶液 

2H2O电解 2H2↑+O2↑          阳极:4OH-－4e-== O2↑+2H2O 阴极:4H++4e-==2H2↑ 

3.放O2生酸型： 

2CuSO4+2H2O电解 2Cu+O2↑+2H2SO4  阳极:4OH-－4e-== O2↑ +2H2O 阴极:2Cu2++4e-==2Cu 

4AgNO3+2H2O电解 4Ag+O2↑+4HNO3  阳极:4OH-－4e-==O2↑+2H2O  阴极:4Ag++4e-==4Ag  

4.放H2生碱型： 

2NaCl+2H2O电解H2↑+2NaOH+Cl2↑  阳极:2Cl-－2e-== Cl2↑        阴极:2H++2e-==H2↑ 

2KI+2H2O电解H2↑+2NaOH+I2      阳极:2I-－2e-== I2            阴极:2H++2e-==H2↑ 

2AlCl3+6H2O电解 2Al(OH)3↓+3H2↑+3Cl2↑ 

阳极:6Cl-－6e-==3Cl2↑               阴极:6H2O+6e-+3Al3+==2Al(OH)3↓+3H2↑ 

5.活泼电极电解型： 

Fe+2H2O电解Fe(OH)2↓+H2↑        阳极:Fe－2e-== Fe2+         阴极:2H++2e-==H2↑ 

Fe2++2OH-== Fe(OH)2↓ 

Cu+H2SO4
电解CuSO4+H2↑          阳极:Cu－2e-== Cu2+         阴极:2H++2e-==H2↑ 

2Cu+2NaCl+2H2O电解 2CuCl↓+H2↑+2NaOH           

阳极:2Cu－2e-+2Cl-==2CuCl↓        阴极:2H++2e-==H2↑ 

CuCl+NaOH==CuOH(黄色沉淀)+NaCl  2CuOH==Cu2O+H2O 

2Ag+2HCl电解 2AgCl↓+H2↑         阳极:2Ag－2e-+2Cl-==2AgCl↓ 阴极:2H++2e-==H2↑ 

2Cu+4KI+4H2O==2CuI↓+I2+4KOH+2H2↑ 

阳极:2Cu－4e-+4I--==2CuI↓+I2       阴极:4H++4e-==2H2↑ 

6.双膜电解型：2Na2SO4+6H2O电解 2H2↑+4NaOH+O2↑+2H2SO4

阳极:4OH-－4e-==O2↑+2H2O         阴极:4H++4e-==2H2↑ 

7.连续电解型：(一氯代乙酸钠溶液) 

2Cl—CH2COONa+2H2O电解 2CO2↑+ClCH2CH2Cl+H2↑+2NaOH 

阳极:2ClCH2COO-－2e-==2CO2↑+ClCH2CH2Cl    阴极:2H++2e-==H2↑ 

ClCH2CH2Cl +2NaOH       2NaCl+HO—CH2CH2—OH △  

2NaCl+2H2O电解 2NaOH+H2↑+Cl2↑   
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10、热化学方程式 
01.H2(g)+F2(g)==2HF(g)  ⊿H==－540kJ/mol 
02.H2(g)+Cl2(g)==2HCl(g)  ⊿H==－184.6kJ/mol 
03.H2(g)+Br2(g) 2HBr(g)  ⊿H==－102kJ/mol 
04.H2(g)+I2(g) 2HI(g)   ⊿H==－14.9kJ/mol 
05.H2(g)+1/2O2(g)==H2O(g)  ⊿H==－241.8kJ/mol 
06.H2(g)+1/2O2(g)==H2O(l)  ⊿H==－285.8kJ/mol 
07.2H2(g)+O2(g)==2H2O(l)   ⊿H==－571.6kJ/mol 
08.★H2O(g)==H2O(l)   ⊿H==－44kJ/mol 
09.NaOH(aq)+1/2H2SO4(aq)==1/2Na2SO4(aq)+H2O(l)  ⊿H==－57.3kJ/mol 
10.H+(aq)+OH-(aq)==H2O(l)  ⊿H==－57.3kJ/mol 
11.NaOH(aq)+HCN(aq)==NaCN(aq)+H2O(l)  ⊿H==－12.1kJ/mol 
12.Ba2+(aq)+SO4

2-(aq)==BaSO4(s)   ⊿H==－18kJ/mol 
13.Ba(OH)2·8H2O (s)+2NH4Cl(s)==BaCl2(s)+2NH3(g)+10H2O(l)  ⊿H＞0 
14.C(s)+O2(g)==CO2(g)  ⊿H==－393.5kJ/mol 
15.C(s)+1/2O2(g)==CO(g)  ⊿H==－110.5kJ/mol 
16.CO(g)+1/2O2(g)==CO2(g)  ⊿H==－283kJ/mol 
17.C(s)+CO2(g)==2CO(g)  ⊿H==+172.5kJ/mol 
18.C(s)+H2O(g)==CO(g)+H2(g)  ⊿H==+131.3kJ/mol 
19.CO(g)+H2O(g)==CO2(g)+H2(g)   ⊿H==－41.2kJ/mol 
20.CO(g)+2H2(g)==CH3OH(g)   ⊿H==－90.8kJ/mol 
21.CH4(g)+2O2(g)==CO2(g)+2H2O(l)  ⊿H==－890.3kJ/mol 
22.C3H8(g)+5O2(g)==3CO2(g)+4H2O(l)  ⊿H==－2220kJ/mol 
23.C8H18(l)+25/2O2(g)==8CO2(g)+9H2O(l)  ⊿H==－5518kJ/mol 
24.C2H4(g)+3O2(g)==2CO2(g)+2H2O(l)  ⊿H==－1411kJ/mol 
25.C2H2(g)+5/2O2(g)==2CO2(g)+H2O(l)  ⊿H==－1300kJ/mol 
26.C2H4(g)+H2O(l)==CH3CH2OH(l)  ⊿H==－44.2kJ/mol 
27.CH3OH(l)+3/2O2(g)==CO2(g)+2H2O(l)  ⊿H==－726.5kJ/mol 
28.CH3CH2OH(l)+3O2(g)==2CO2(g)+3H2O(l)  ⊿H==－1366.8kJ/mol 
29.CH3COOH(l)+2O2(g)==2CO2(g)+2H2O(l)  ⊿H==－870.3kJ/mol 
30.CH3CH2CH2CH3(g)+13/2O2(g)==4CO2(g)+5H2O(l)  ⊿H==－2878kJ/mol 
31.(CH3)2CHCH3(g)+13/2O2(g)==4CO2(g)+5H2O(l)  ⊿H==－2869.6kJ/mol 
32.CH3CH2CH2CH3(g)==(CH3)2CHCH3(g)   ⊿H==－8.4kJ/mol 
33.2O3(g)==3O2(g)   ⊿H==－28.4kJ/mol 
34.C(s,金刚石)==C(s,石墨)  ⊿H==－1.9kJ/mol 
35.P4(s,白磷)==4P(s,红磷)    ⊿H==－29.2kJ/mol 
36.S(s,单斜硫)==S(s,正交硫)  ⊿H==－1.16kJ/mol 
37.Sn(s,白锡)==Sn(s,灰锡)   ⊿H==－2.1kJ/mol 
38.N2(g)+3H2(g) 2NH3(g)   ⊿H==－92.4kJ/mol 
39.2NO2(g) N2O4(g)   ⊿H==－56.9kJ/mol 
40.N2(g)+O2(g)==2NO(g)   ⊿H==+180kJ/mol 
41.N2(g)+2O2(g)==2NO2(g)   ⊿H==+67.7kJ/mol 
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42.4NH3(g)+5O2(g)==4NO(g)+H2O(l)  ⊿H==－907kJ/mol 
43.2NO(g)+O2(g)==2NO2(g)   ⊿H==－113kJ/mol 
44.3NO2(g)+H2O(l)==2HNO3(aq)+NO(g)  ⊿H==－136kJ/mol 
45.NH3(g)+2O2(g)==HNO3(aq)+H2O(l)  ⊿H==－379.5kJ/mol 
46.2NO(g)+2CO(g) N2(g)+2CO2(g)  ⊿H==－746.8kJ/mol  
47.N2H4(g)+O2(g)==N2(g)+2H2O(g)  ⊿H==－534kJ/mol 
48.2N2H4(g)+2NO2(g)==3N2(g)+4H2O(g)  ⊿H==－1136kJ/mol 
49.2N2H4(g)+N2O4(g)==3N2(g)+4H2O(g)  ⊿H==－1076.7kJ/mol 
50.2N2O5(g)==4NO2(g)+O2(g)   ⊿H==+56.7kJ/mol  
51.(NH4)2CO3(s)==NH4HCO3(s)+NH3(g)  ⊿H==+74.9kJ/mol  
52.NH4HCO3(s)+CH3COOH(aq)==CH3COONH4(aq)+CO2(g)+H2O(l)  ⊿H==+37.3kJ/mol  
53.P(s)+3/2Cl2(g)==PCl3(g)  ⊿H==－306kJ/mol  
54.PCl3(g)+Cl2(g)==PCl5(g)   ⊿H==－93kJ/mol  
55.B2H6(g)+3O2(g)==B2O3(s)+3H2O(l)  ⊿H==－2165kJ/mol 
56.S(s)+O2(g)==SO2(g)  ⊿H==－297kJ/mol 
57.FeS2(s)+11/4O2(g)==1/2Fe2O3(s)+2SO2(g)  ⊿H==－853kJ/mol 
58.2SO2(g)+O2(g) 2SO3 (g)  ⊿H==－196.6kJ/mol 
59.SO3(g)+H2O(l)==H2SO4(l)  ⊿H==－130.3KJ/mol 
60.S2Cl2(l,橙黄色)+Cl2(g)==S2Cl2(l,鲜红色)  ⊿H==－51.2kJ/mol 
61.2KClO3(s)==2KCl(s)+3O2(g)   ⊿H==－78kJ/mol 
62.Na(s)+H2O(l)==NaOH(aq)+1/2H2(g)   ⊿H==－184kJ/mol 
63.Na(s)+1/2Cl2(g)==NaCl(s)  ⊿H==－411kJ/mol 
64.2Na(s)+1/2O2(g)==Na2O(s)  ⊿H==－414kJ/mol 
65.2Na(s)+O2(g)==Na2O2(s)  ⊿H==－511kJ/mol  
66.Na2O2(s)+CO2(g)==Na2CO3(s)+1/2O2(g)  ⊿H==－226kJ/mol 
67.Na2O2(s)+CO(g)==Na2CO3(s)  ⊿H==－509kJ/mol 
68.Zn(s)+CuSO4(aq)==Cu(s)+ZnSO4(aq)   ⊿H==－216kJ/mol  
70.CaCO3(s)==CaO(s)+CO2(g)   ⊿H==+178kJ/mol  
71.Fe2O3(s)+3CO(g)==2Fe(s)+3CO2(g)   ⊿H==－25kJ/mol  
72.FeO(s)+CO(g)==Fe(s)+CO2(g)   ⊿H==+7.28kJ/mol 
73.2Al(s)+3/2O2(g)==Al2O3(s)   ⊿H==－1417.5kJ/mol 
74.2Fe(s)+3/2O2(g)==Fe2O3(s)   ⊿H==－824kJ/mol 
75.2Al(s)+Fe2O3(s)==2Fe(s)+Al2O3(s)   ⊿H==－593.5kJ/mol 
76.4Fe(OH)2(s)+O2(g) +2H2O(l)==4Fe(OH)3(s)  ⊿H==－444.3kJ/mol 
77.2Cu(s)+1/2O2(g)==Cu2O(s)        ⊿H==－169kJ/mol 
78.Cu(s)+1/2O2(g)==CuO(s)          ⊿H==－157kJ/mol 
78.CuO(s)+H2(g)==Cu(s)+H2O(l)     ⊿H==－128.8kJ/mol 
79.2CuO(s)+C(s)==2Cu(s)+CO2(g)    ⊿H==－79.5kJ/mol 
80.2CuO(s)+C(s)==Cu2O(s)+CO(g)    ⊿H==+34.5kJ/mol 

81.          ) ==       (l)+H2(g)⊿H==+125kJ/mol (l

82.    (l)==       (l)+H2(g)  ⊿H==－23.4kJ/mol
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11、沉淀的生成和溶解章节化学方程式 
01.NaCl+AgNO3==AgCl+NaNO3   (以K2CrO4作指示剂) 

02.AgCl(s)+KBr(aq)== AgBr(s)+KCl(aq) 

03. AgBr(s)+NaI(aq)==AgI(s)+NaBr(aq)  

04. 2AgI(s)+Na2S(aq) ==Ag2S(s)+2NaI(aq)  

05.BaCO3(s)+Na2SO4(aq) ==BaSO4(s)+Na2CO3(aq) 

06. BaSO4(s)+Na2CO3(饱和)==BaCO3(s)+Na2SO4(aq)  

07.Mg(OH)2(s)+2NaF(饱和)==MgF2(s)+2NaOH(aq) 

08.CaCl2(FeCl3):   2FeCl3+3CaCO3+3H2O==2Fe(OH)3+3CaCl2+3CO2↑ 

09. NH4Cl(FeCl3):  FeCl3+3NH3·H2O==Fe(OH)3(s)↓+3NH4Cl 

10. CuCl2(FeCl3):   2FeCl3+3CuCO3+3H2O==2Fe(OH)3+3CuCl2+3CO2↑ 

11. FeCl2(CuCl2):   CuCl2(aq)+FeS(s)==CuS(s)+FeCl2 (aq)  

12. FeCl2(CuCl2):   CuCl2(aq)+H2S(g)==CuS(s)+2HCl (aq) 

13. MnCl2(CuCl2):  CuCl2(aq) +MnS(s)==CuS(s)+MnCl2 (aq)  

14. Fe(OH)3 【Al(OH)3】:  Al(OH)3+NaOH==NaAlO2+2H2O 

15. Al(OH)3 【Mg(OH)2】:  Mg(OH)2+2NH4Cl==MgCl2+2NH3·H2O 

16.3CuS+8HNO3(稀)==3Cu(NO3)2+2NO↑+3S+4H2O 

17. AgCl+2NH3·H2O== [Ag(NH3)2]Cl+2H2O 

18. AgBr+2Na2S2O3==Na3 [Ag(S2O3)2]+NaBr 

19. AgI+2KCN ==K[Ag(CN)2]+KI 

12、烷烃章节化学方程式 
01.NH4Cl+AgCNO==AgCl↓+NH4CNO 

02. NH4CNO △ CO(NH2)2 
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03. 

04. 

05. 

06. 

07. 

08. 

09. 

CaO 
△ 3COONa+NaOH(s)       Na2CO3+CH4↑CH

点燃 CH4+2O2          CO2+2H2O 

CH4+Cl2           CH3Cl(g)+HCl 光照 

CH3Cl +Cl2           CH2Cl2+HCl 光照 

CH2Cl2 +Cl2           CHCl3+HCl 光照 

CHCl3 +Cl2           CCl4+HCl 光照 

—CH3+Cl2                   —CH2Cl+HCl光照
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10. —CH3+Br2(g)                  —CH2Br+HBr光照 

11. 

12. 

13. 

14. 

15. 

13、烯烃章节化学方程式 

01.                                     （混有SO2、CO2、CH3CH2OH） 

02. 

03. 

04. CH3CH2OH+4H2SO4(浓)  △ C+CO2↑+4SO2↑+7H2O 

05. CH3CH2OH+6H2SO4(浓)  △ 2CO2↑+6SO2↑+9H2O 

06. 2KMnO4+5SO2+2H2O==K2SO4+2MnSO4+2H2SO4    2MnO4
-+5SO2+2H2O==2Mn2++5SO4

2-+4H+
   

07. 

08. 

09. 

10. 

11. 

12. 

13. 

14.  

15. 

16. 

17. 

18. 

19. 

1000℃ CH
隔绝空气 4         C+2H2

1500℃ 
隔绝空气 4         HC  CH+3H22CH

16H34     C8H18+C8H16
△C

8H18     C4H8+C4H10
△C

C4H10     C2H4+C2H6
△ C4H10     CH4+C3H6

△

CH3CH2OH        CH2==CH2↑+H2O
浓硫酸 
170℃ 

2CH3CH2OH        CH3CH2OCH2CH3+H2O
浓硫酸 
140℃ 

HOSO2OH+HOCH2CH3        HOSO2OCH2CH3+H2O
浓硫酸 
100℃ 

5CH2==CH2+12KMnO4+18H2SO4     10CO2+6K2SO4+12MnSO4+28H2O

5CH3CH2OH +4KMnO4+6H2SO4     5CH3COOH +2K2SO4+4MnSO4+11H2O

—CH==CH2                       —CH—CH2
冷稀KMnO4

OH-

OHOH
点燃 CH2==CH2+3O2          2CO2+2H2O 

Ag
△2CH2==CH2+O2          2CH2—CH2

O

PdCl2—CuCl2
△ 2CH2==CH2+O2                    2CH3CHO

R—CH==CH           R—CHO+HCHO2  
①O3  

②Zn/H2O 

R1—CH==C—R2          R1—CHO+CH3—C—R2 
①O3  

②Zn/H2O 
CH3

O

2==CH—CH3+Cl2           CH2==CH—CH2Cl+ HClCH 500℃ 

CH2==CH2+H2        CH3—CH3
Ni 
△ 

CH2==CH2+Br2        CH2—CH2

Br Br
加热加压 
催化剂 CH2==CH2+H2O             CH3—CH2—OH

催化剂
△ CH2==CH2+HBr        CH3—CH2—Br

Br
CH3—CH==CH2+HBr        CH3—CH—CH3

催化剂
△ 



                                                      
 

 

                                      
- 19 -

20. CH3—CH==CH2+HBr          CH3—CH2—CH2Br过氧化物 

21. CH2==CH2+CO+H2        CH3—CH2—CHO催化剂
△ 

催化剂
△ 22. CH3CH2CH==CH2+CO+H2        CH3CH2CH—CHO

CH3CH3 CH3
23. 

24. 

25. 

26. 

27. 

28. 

29. 

30.                                   (PE 塑料) 

31. 

32. 

33.                                                                （烯烃的复分解反应） 

34.                                               

（碳碳双键的保护） 

 

14、炔烃章节化学方程式 

01. CaCO3
高温CaO+CO2↑                02. CaO+3C高温CaC2+CO↑ 

03.                                  （混有H2S、PH3、AsH3） 

04.                                    

05. 

06. 

 

CH2==C—CH==CH2+Br2     CH2==C—CH—CH2

BrBrCH3CH3

CH2==C—CH==CH2+Br2     CH2—C—CH==CH2

BrBrCH3

CH2==C—CH==CH2+Br2     CH2—C==CH—CH2

BrBr

CH3

CH3 CH3

CH2==C—CH==CH2+2Br2     CH2—C—CH—CH2

BrBr Br BrCH3

CH2==C—CH==CH2+CH  CH—CHO 
—CHOCH3—

CH3

CH2==C—CH==CH2+CH  CH—CHO —CHO
CH3—

n
nCH2==CH—CH==CH2            —CH2—CH==CH—CH2—

催化剂
△ 

n
nCH2==CH2            CH2 CH2  — — —

催化剂
△ 

n 
CH3

nCH2==CH            —CH2—CH— 催化剂
△ 

CH3

n
CH3

nCH2==CH2+nCH2==CH           —CH2—CH2—CH2—CH—
催化剂
△ 

CH3

点燃 2CH   CH+5O2          4CO2+2H2O 

CH  CH+2KMnO4+3H2SO4     2CO2+K2SO4+2MnSO4+4H2O

2CH3 CH==C CH3        CH3 CH==CH CH3+CH3 C==C CH3

CH3

— — — — — —
催化剂
△ 

CH3CH3
— —CH CH==CH2 催化剂

△ —CH—CH==CH2
+ CH2==CH2

CH2==CHCH2               CH3CH—CH2               CH3CH—COOH                  CH2==CHCOOH
OH Br OH Br

+HBr 
催化剂△ 

①NaOH 醇溶液△ 
②稀H2SO4酸化 

+O2
催化剂△

CaC2+2H2O     Ca(OH)2+HC   CH↑

①O3  
②Zn/H2O R1—C  CCH2CH==C—R2              R1COOH+HOOCCH2CHO+R2—C—R3

O

R3



                                                      
 

07.                                    （林德拉加成） 
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08.  

09. 

10. 

11.                                    (PVC 塑料) 

12. 

13.                                   

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

15、芳香烃章节化学方程式 

01. 2Fe+3Br2==2FeBr3

02. 

03. 

04. 

05. 

06. 

07. 

CH   CH+H2                   CH2==CH2
CaCO3、PbO

△ 
CH   CH+2H2        CH3—CH3

Ni 
△ 

CH   CH+2Br2        Br—CH—CH—Br
BrBr

CH   CH+HCl        CH ==CH—Cl2
催化剂
△ 

C —H   CH+HCN        CH2==CH CN催化剂
△ 

CH3COOH+CH  CH     CH3COOCH==CH2

催化剂
△ 2CH  CH            CH  C—CH==CH2

催化剂
△ 3CH  CH            

3HOOC—C   C—COOH 催化剂
△ 

COOH

COOH

—COOH
—COOHHOOC—

HOOC—

3      —C   C—
催化剂
△

CH   CH+2HCHO      HOCH2—C   C—CH2OH

催化剂
△ CH   CH+H2O        CH3—CHO 

n 2==CH              2— HnCH —CH C — 
Cl Cl

催化剂 
△ 

nCH3COOCH==CH2 n
—CH2—CH—

CH3COO

催化剂
△ 

n 
CH2—CH— 

C
—

H3COO 
+nH2O        nCH3COOH+

n
—CH2—CH—

OH

稀硫酸 
△ (聚乙烯醇)

+Br2                  —Br+HBr FeBr3

+Br2                  —Br +HBrFeBr3
—CH3 —CH3

+Br2(g)                 —CH2Br +HBr—CH3
光照 

+IBr                  —I+HBr Fe 

+HO—NO2                       —NO2 +H2O
浓硫酸 

50～60℃ 

nCH   CH            —CH==CH— 催化剂
△ n 

HO—      —NO2+ 3Fe+6HCl       HO—      —NH2+3FeCl2+2H2O



                                                      
 

08．                                               （甲基与苯环是相互影响的）        

CH3
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09. 

10. 

11. 

12.                                    （甲基与苯环是相互影响的）  

16、卤代烃章节化学方程式 

01. 

或 

02. 

03. 

04. 

05. 

06. 

07. 

08.  

09. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

浓硫酸 
△ 

CH3

—NO2O2N— NO2                                     +3H2O+3HO—

NO2
+HO—SO3H                      —SO3H +H2O

70～80℃ 

—CH3+3H2
Ni
△ —CH3

点燃 2      +15O2           12CO2 + 6H2O 

—CH3                      COOH—
KMnO4

H+
 

CH3CH2—Br+NaOH     CH3CH2—OH+ NaBr△ 

CH3CH2—Br+H2O         CH3CH2—OH + HBrNaOH
△ 

CH3CH2—Br+NaHS     CH3CH2—SH+ NaBr

CH3COONa+CH3CH2—Br      CH3COOCH2CH3 + NaBr

—COONa+     —CH2Cl          —COOCH2—      + NaCl

CH3CH2ONa+CH3CH2—Br     CH3CH2OCH2CH3 + NaBr

—OH—Br 
—CH2Br+2NaOH             —CH2OH+ 2NaBr

△ 

CH3CH2—CHCl2+2NaOH       CH3CH2—CHO+2NaCl+H2O

CH

醇溶液
△ CH3CH2—Br+NaOH        CH2==CH2↑+NaBr+H2O

—Br 
—CH2Br+2NaOH             ==CH2+ 2NaBr+2H2O

醇溶液
△ 

醇溶液
△ Br—CH2CH2—Br+NaOH        CH2==CH—Br + NaBr+H2O

Br—CH2CH2—Br+2NaOH         CH    CH↑+2NaBr+2H2O
醇溶液
△ 

醇溶液
△ CH3CH—CHCH3+NaOH        CH3CH==CCH3+NaBr+H2O

Br CH3 CH3醇溶液
△ CH2CH—CH2CH2+2NaOH        CH2==C—CH==CH2 +2NaBr+2H2O

Br CH3 Br CH3

3CH2—CCl3+4NaOH       CH3CH2 COONa+3NaCl+2H2O—

—Br 
—Br+2NaOH              + 2NaBr+2H2O

醇溶液
△ 

CH3CH2—CHCl2+2NaOH        CH3C   CH↑+2NaCl+2H2O
醇溶液
△ 



                                                      
 

17、醇醚章节化学方程式 
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01. 2CH3CH2—OH+2Na      2CH3CH2—ONa+ H2↑

02. CH3CH2—OH+HCl      CH3CH2—Cl+ H2O△

03. CH3CH2—OH+NaCl+H2SO4(浓)      CH3CH2—Cl+NaHSO4+H2O△ 

04. CH3COOH+CH3CH2—OH           CH3COOCH2CH3 +H2O
浓硫酸 
△ 

05. 

06. 

07. 

08. 

09. 

10. 

11.                                                 (聚乙二醇 PEG) 

12. 

13. 

14. 

15. 

16. 

17.2Cu+O2
 △ 2CuO 

18. 

19. 

20. 

+3HO—NO2

CH2OH 
CH—OH 
CH OH 2

CH2ONO2

CH—ONO2+3H2O
CH2ONO2

浓硫酸 
△ 

NaOH 
室温 CH3CH2—Cl+CH3CH2OH         CH3CH2—O—CH2CH3+HCl

HO—CH2—CH2—OH         CH3CHO+H2O
浓硫酸 
△ 

CH2—CH2         CH2—CH2 +H2O
O 

浓硫酸 
△ 

OH OH 

—OH 
—CH2OH              ==CH2+2H2O

浓硫酸
△ 

CH3—CH—CH—CH3         CH3—C==CH—CH3+H2O
CH3 OH CH3

浓硫酸 
△ 

OH 
2CH2—CH2         CH2CH2—O—CH2CH2 +H2O浓硫酸 

△ 
OH OH OH

OH OH 

浓硫酸 
△ 2CH2—CH2                    +2H2O

CH2—CH2
O O

CH2—CH2

OH 
n CH2—CH2         HO—CH2CH2O—H +(n-1)H2O催化剂 

△ n
OH 

点燃CH3CH2OH+3O2           2CO2+3H2O 

3CH

2CH3CH2OH+O2           2CH3CHO+2H2O
Cu 
△ 

3CH2OH+2CrO3+3H2SO4       Cr2(SO4)3+3CH3CHO+6H2O
橙色              暗绿色

△ CH3CH2OH+CuO        CH3CHO+Cu+H2O

—OH 
—CH2OH+O2             —CHO +2H2O

Cu 
△ 

O

Cu 
△ 2        +3O2           2      +6H2O

CH2OH 
CH—OH 
CH2OH 

O 
CHO 
C 
CHO 



                                                      
 

18、酚章节化学方程式 

01. —OH+NaOH            —ONa+H2O

02. —OH+Na2CO3            —ONa+NaHCO3

03. —OH+Na2S            —ONa +NaHS

04. 
—COONa 
—ONa+CO2+H2O            —OH +NaHCO3

—COONa
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05. 

06. 

07.                                                           (酚羟基的保护) 

08.                                            (酚羟基的保护) 

09.                                                        

10．                                              （羟基与苯环是相互影响的）      .                

11.                                               （羟基与苯环是相互影响的）     

12. Fe3++6C6H5
_OH==[Fe(C6H5O)6]3-+6H+ 

13. 

14. 

15.                                    （苯环与羟基是相互影响的） 

19、醛酮章节化学方程式 

01. 

02. 

2      —ONa +SO2(少量)+H2O      2      —OH+Na2SO3 

      —ONa +SO2(大量)+H2O            —OH+NaHSO3  

+ HO—
HOOC—CH3—C 

O 
CH3—C 

O 

O 

HOOC—
CH +CH

3COO— 3COOH

—OH+CH3I             —O—CH3 +HI

—O—CH3 +HI             —OH+CH3

OH 

I 

OH 

+3Br2                   ↓+3HBr—Br B

Br

r—

OH 

+3HO—NO2                        +3H2O—NO2

NO2

OH
O2N— 浓硫酸 

△ 

n

OH 

n       +nHCHO         H—    —CH2—OH+(n-1)H2O
OH

H+

△ 

—Cl+H2O               —OH +HCl加热加压 
催化剂 

2      —OH+2Na           —ONa+H2↑

Ni 
△ CH3—CHO+H2        CH3—CH2OH 

Cl 
CH3—CHO+HCl            CH3—CHOH催化剂

△ 
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03. 

04. 

05.                                                     (醛基的保护) 

06. 

07.  

08. 

09.                                             (醛基的保护) 

10.                                                  (羟醛缩合反应) 

11.  

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

OH 
CH3—CHO+HCN            CH3CH—CN催化剂

△

CH
OH

3CH—CN +HCl+2H2O        CH3CH—COOH+NH4Cl
OH

CH3—CHO+ 2CH3CH2—OH 
OCH2CH3

OCH2CH3

3—CH 2OCH +H

CH3—CHO+ 2CH3CH2—OH 
OCH2CH3

OCH2CH3

CH3—CH +H2O
稀硫酸 
△ 

—CHO+ 
HO—CH2

HO—CH2
+H2O

O—CH2

O—CH2
—CH 

OH
CHCH 3 33—CHO+NaHSO3(aq) —CH—SO Na

n 
OH 

—CH2—CH—CH2—CH— 
OH

+nHCHO +nH2O —
n

CH2—CH—CH2—CH—
O—CH2—O

稀 NaOH

OH
CH3—CHO+H—CH2—CHO           CH3—CH—CH2—CHO 

稀 NaOH
△ CH3 3 3 H—CH==CH—CHO+H2O —CH==CH—CHO+ CH —CHO           CH —CH==C

CH3—CH—CH2—CHO      CH3—CH==CH—CHO+H2O
OH 

△ 

—CHO+H—CH2—CHO                 —CH==CH—CHO+H2O 稀 NaOH
△ 

稀 NaOH 
2 OHC—CH2—CH2—CHO 

—CHO
OHC—

HO—
—OH

久置 
nCH==O 
CH3 CH3

n 
—CH—O— 

CH3
n 

—CH—O— 稀硫酸 
△ 

 nCH3—CHO 

CH3—CH
O

CH3

CH

CH—CH3

O

O

3 CH3—CHO 

CH3—COOH+ CH3—CHO       CH3—COOCH==CH2 +H2O

室温 2CH3—CHO+NaOH(浓)       CH3—COONa + CH3CH2OH

3H—CHO+ CH3—CHO 
CH2OH

HOCH2—C—CHO
CH2OH

稀 NaOH 

CH2OH 
HOCH2—C—CHO 

CH2OH 

室温+HCHO+NaOH(浓)       HCOONa+
CH2OH 

HOCH2—C—CH2OH 
CH2OH 

CH3—CHO+Br2+H2O       CH3—COOH +2HBr

2CH3—CHO+O2        2CH3—COOH催化剂
△ 
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24. H—CHO+O2        CO2+H2O 催化剂
△ 

△ 
25. CH3—CHO+ H2SO4(浓)     2C+SO2↑+3H2O

26. AgNO3+ NH3·H2O==AgOH↓+NH4NO3

27. AgOH + 2NH3·H2O==[Ag(NH3)2]++OH-+2H2O 

△ 28.  CH3CHO+2[Ag(NH3)2]OH      CH3COONH4+3NH3+2Ag↓+H2O

△ 29.  HCHO+4[Ag(NH3)2]OH      (NH4)2CO3+6NH3+4Ag↓+2H2O

30. CuSO4+2NaOH==Cu(OH)2+Na2SO4

31. CH3CHO+2Cu(OH)2+NaOH     CH3COONa+Cu2O↓+3H2O
△ 

32. HCHO+4Cu(OH)2+2NaOH     Na2CO3+2Cu2O↓+6H2O△ 

HCOOH+2Cu(OH)2+2NaOH     Na2CO3+Cu2O↓+4H2O
△ 33. 

20、羧酸、酯类章节化学方程式 

01. 2CH3COOH+Cu(OH)2     (CH3COO)2Cu+2H2O

02. 2HCOOH+Cu(OH)2     (HCOO)2Cu+2H2O

03. 2CH3COOH+CaCO3     (CH3COO)2Ca+CO2↑+H2O

04. HOOC—COOH(少量)+2Na2CO3     NaOOC—COONa +2NaHCO3

05. 2HOOC—COOH(大量)+ Na2CO3     2HOOC—COONa +CO2↑+H2O

06. HCOOH+Br2 (溴水)     CO2↑+2HBr

△ 07. HCOOH+2[Ag(NH3)2]OH      (NH4)2CO3+2NH3+2Ag↓+H2O

08. 5H2C2O4 +2KMnO4+3H2SO4===K2SO4+2MnSO4+10CO2↑+8H2O 
Br

09. 

10. 

11. 

12.  

13. 

14. 

R—CH2COOH+Br2       R—CHCOOH+HBr红磷 

3COOH+H18OCH2CH3           CH3C—18OCH2CH3 +H2O

△

CH
O

浓硫酸 
△ 

+                                  +2H2O
COOH   CH2OH 
COOH   CH2OH 

O==C    CH2

O==C    CH2O

O
浓硫酸 
△ 

CH3—C 
O 

CH3—C 

O 

O 

+ HOOC—
HO— CH3COO—

HOOC— + CH3COOH浓硫酸

△ 

+H2O
COOH 
OH 

C==O
O 

浓硫酸 
△ 

浓硫酸 
△ HO—CH2CH2CH2COOH                    +H2O

H2C—CH2

H2C—C
O

O
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15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27.                                                            (酯交换反应即酯的醇解) 

28.                                                            (酯的胺解) 

29. 

30. 

31. 

32. 

P2O5
△ 2CH3COOH                  +H2O

CH3—C 
O 

CH3—C 

O 

O 

OH 
O==C—CH2—C==O        O==C==C==C==O+2H2O

P2O5
△ 

OH 

+2H2O
OH 

2CH3—CH—COOH 
浓硫酸 
△ 

O

C  O

O  C 
CH3—CH CH—CH3

O CH3

2CH3—CH—COOH           CH3—CH—COOCH—COOH+H2O
浓硫酸 
△ 

OH OH

n
n CH3—CH—COOH           H—O—CH—C—OH+(n-1)H2O

O

OH 

浓硫酸 
△ 

CH3

n
n HOCH2—     —COOH           H—OCH2—     —C—OH+(n-1)H2O 

浓硫酸 
△ 

O

O 
CH3C—OCH2CH3+H2O           CH3COOH + CH3CH2OH稀硫酸 

△ 
O 

OH O 
CH3C—OCHCH3           CH3COOH + CH3CHO稀硫酸 

△ 

CH3C—OCH2CH3+NaOH       CH3COONa + CH3CH2OH△ 

Br O 
CH3C—OCHCH3+2NaOH      CH3COONa + CH3CHO+NaBr+H2O

△ 

—COOH 
—OOCCH3+3NaOH           —ONa   +CH3COONa+2H2O

—COONa
△ 

+nNaOH      nCH3COONa+—CH2——CH— 
CH3COO 

n 
—CH2——CH—

OH

△ 
n

—CH2——CH— 
CH3COO 

n 
—CH2——CH—

OH
n

+nCH3OH      nCH3COOCH3+

+nNH3         nCH3COONH2+—CH2——CH— 
CH3COO 

—CH2——CH—
n 

OH
n

n 
nHOOC—     —COOH+nHOCH2CH2OH     HO—C—     —C—OCH2CH2O—H+(2n-1)H2O

O O

聚酯纤维（涤纶）

CH3C—NH—C—NH—C—CH3+H2SO4+3H2O       2CH3COOH+CO2↑+ (NH4)2SO4

O O O 
△

CH3C—NH—     —C—OCH3+2H2O         CH3COOH+NH2—     —COOH+ CH3OH 
O O

稀硫酸
△ 

ONa ONa

△
CH3COO—     —COO—     —OH+5NaOH      CH3COONa+      +      +3H2O 

COONa ONa 



                                                      
 

34. —COOCH3                            —CH2OH+CH3—OHNaBH4
醇溶液 

CH3O 

CH3O 

CH3O

CH3O
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35． 

21、糖类、油脂、蛋白质章节化学方程式 

01. 

02. 

03. 

04.                                  

05.  

06. 

07. 

08. 

09. 

10. 

11. 

12. 

     
可通过调节氨基酸水溶液的 pH 值，形成内盐（内盐在水中溶解度小）而析出晶体。 

CH3

CH3—CH—COOH           CH3—CH—CH2OH 
NaBH4
醇溶液 

CH3

(C6H10O5)n+nH2O        nC6H12O6
纤维素或淀粉           葡萄糖 

催化剂
△

C12H22O11 +H2O         2C6H12O6
麦芽糖                葡萄糖 

稀硫酸
△ 

C12H22O11 +H2O         C6H12O6+C6H12O6
蔗糖                  葡萄糖和果糖

稀硫酸 
△ 

Ni 
△(CHOH)  

CHO 

4

CH2OH 
2

CH2OH 

4+H (CHOH)
CH2OH 

4

CHO
(CHOH)

 

CH2OH 
+Br2+H2O               +2HBr

COOH 
(CHOH)4

CH2OH 

CHO 
(CHOH)4

CH2OH 
+2Cu(OH)2+NaOH              +Cu2O↓+3H2O

△ 
COONa

(CHOH)4

CH2OH

Ni 
△ 

C17H33COOCH2

C17H33COOCH2

C17H33COOCH +3H2 

C17H35COOCH2

C17H35COOCH2

C17H35COOCH

CH2OH
CH—OH
CH2OH

C17H35COOCH2

C17H35COOCH2

17H35COOCH +3H2O         3C17H35COOH+

CH2OH
CH—OH
CH2OH

C17H35COOCH2

C17H35COOCH2

C17H35COOCH +3NaOH       3C17H35COONa + △ 

n
R 

nH2N—CH—COOH      H—NH—CH—C—OH+(n-1)H2O
R

O

R—CH—COOH 
NH2

R—CH—COO-

NH3
+

调节 pH 值 

OH-

H+ R—CH—COO-

NH3
+

R—CH—COO-

NH2

R—CH—COOH 
NH3

+

OH-

H+

C 稀硫酸 
△ 

Mr==890                   Mr==284   Mr==92


