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一、无机化学方程式                   
A
[bookmark: _Toc150791902][bookmark: _Toc150779161][bookmark: _Toc150777619][bookmark: _Toc150772271]Ag
Ag+2HNO3(浓)＝AgNO3+NO2↑+H2O
2AgCl＝2Ag + Cl2↑(见光或受热)  
AgNO3 + NaCl ＝ AgCl↓ + NaNO3      AgNO3 + NaBr＝ AgBr↓ + NaNO3 
AgNO3 + NaI ＝ AgI↓ + NaNO3
2AgNO3+H2S＝Ag2S↓+2HNO3
Ag3PO4+3HNO3＝H3PO4+3AgNO3
[bookmark: _Toc150791903][bookmark: _Toc150779162][bookmark: _Toc150777620][bookmark: _Toc150772272]Al
Al
Al+3O2[image: ]2Al2O3(纯氧)      2Al+3S[image: ]Al2S3     2Al+3Cl2[image: ]2AlCl3             
4Al(固) + 3O2(气) ＝ 2Al2O3(固) + 3349.3  kJ·mol-1
4Al+3MnO2[image: ]2Al2O3+3Mn         2Al+Cr2O3[image: ]Al2O3+2Cr
2Al+Fe2O3[image: ]Al2O3+2Fe           2Al+3FeO[image: ]Al2O3+3Fe
2Al + 6HCl = 2AlCl3 + 3H2↑          2Al+3H2SO4＝Al2(SO4)3+3H2↑
2Al+6H2SO4(浓)[image: ]Al2(SO4)3+3SO2↑+6H2O 
Al+4HNO3(稀)＝Al(NO3)3+NO↑+2H2O  (Al、Fe在冷、浓的H2SO4、HNO3中钝化)
2Al+2NaOH+2H2O＝2NaAlO2+3H2↑
[bookmark: _Toc150791905][bookmark: _Toc150779164][bookmark: _Toc150777621][bookmark: _Toc150772273]Al2O3、Al(OH)3
Al2O3+3H2SO4＝Al2(SO4)3+3H2O                 (Al2O3是两性氧化物)
Al2O3+2NaOH＝2NaAlO2+H2O
2Al(OH)3[image: ]Al2O3+3H2O
Al(OH)3+3HCl=AlCl3+3H2O              2Al(OH)3+3H2SO4=Al2(SO4)3+6H2O 
Al(OH)3+NaOH＝NaAlO2+2H2O

[bookmark: _Toc150791906][bookmark: _Toc150779165][bookmark: _Toc150777622][bookmark: _Toc150772274]铝盐
AlCl3+3NaOH＝Al(OH)3↓+3NaCl
AlCl3+3NH3·H2O＝Al(OH)3↓+3NH4Cl
2AlCl3+3Na2CO3+3H2O＝2Al(OH)3↓+3CO2↑+6NaCl
AlCl3+3NaHCO3＝Al(OH)3↓+3CO2↑
AlCl3+3NaAlO2+ 6H2O＝4Al(OH)3↓
AlCl3 + 4NaOH ＝ Na[Al(OH)4] + 3NaCl 

Al2(SO4)3+3Na2S+ 6H2O＝2Al(OH)3↓+3H2S↑

Al4C3 + 12H2O ＝ 4Al(OH)3↓ + 3CH4↑ 
[bookmark: _Toc150791907][bookmark: _Toc150779166][bookmark: _Toc150777623][bookmark: _Toc150772275]As
As2O3 + 6Zn + 12HCl ＝ 2AsH3↑ + 6ZnCl2 + 3H2O 
3As2S3 + 28HNO3(稀) + 4H2O ＝ 6H3AsO4 + 9H2SO4 + 28NO↑ 
As2S3 + 28HNO3(浓)  ＝ 2H3AsO4 + 3H2SO4 + 28NO2↑ + 8H2O
B
[bookmark: _Toc150791909][bookmark: _Toc150779168][bookmark: _Toc150777624]Ba
Ba(OH)2 + CO2 ＝BaCO3↓ + H2O        Ba(OH)2 + 2CO2(过量) ＝Ba(HCO3)2
Ba(OH)2+ H2SO4 ＝ BaSO4↓ + 2H2O     3Ba(OH)2+ 2H3PO3 ＝ Ba3(PO4)2↓ + 6H2O
BaCl2 + H2SO4 ＝ BaSO4↓ + 2HCl       BaCl2 + Na2SO4 ＝ BaSO4↓ + 2NaCl
BaCO3+2HCl=BaCl2+CO2↑+H2O      BaCO3+2HNO3=Ba(NO3)2+CO2↑+H2O
BaO2+H2SO4(稀)＝BaSO4↓+H2O2)
[bookmark: _Toc150791910][bookmark: _Toc150779169][bookmark: _Toc150777625]Be
   Be+2HCl=BaCl2+H2↑                  Be+2NaOH= Na2BO2+H2↑
   BeCl2+2NaOH=Be(OH)2↓+2H2O
   Be(OH)2+2HCl=BeCl2+2H2O             Be(OH)2+2NaOH=Na2BO2+2H2O
[bookmark: _Toc150791911][bookmark: _Toc150779170][bookmark: _Toc150777626]Br
Br2 +H2 [image: ] 2HBr        Br2 + Fe ＝  FeBr3           
Br2 + 2FeBr2 ＝2FeBr3      Br2 + NaI＝  NaBr + I2          Br2 + HI＝  HBr + I2
Br2 + H2O ＝  HBr + HBrO
Br2 + NaOH＝  NaBr + NaBrO + H2O 
Br2+SO2 +2H2O＝H2SO4 +2HBr   
Br2+H2S＝S↓ +2HBr
2Br2 + 3Na2CO3 + H2O ＝ 2NaHCO3 + 2NaBrO + 2NaBr + CO2↑

C  
[bookmark: _Toc150791913][bookmark: _Toc150779172][bookmark: _Toc150777627]C
[bookmark: _Toc150791914][bookmark: _Toc150779173][bookmark: _Toc150777628]C
C+2F2＝CF4
C+2Cl2＝CCl4
2C+O2(少量)[image: ]2CO
C+O2(足量)[image: ]CO2
C+CO2[image: ]2CO
C+H2O[image: ]CO+H2(生成水煤气)
2C+SiO2[image: ]Si+2CO(制得粗硅)
C+Si [image: ]siC(金刚砂)   C +2S [image: ]CS2
3C+CaO[image: ]CaC2+CO↑
3C+SiO2[image: ]SiC+2CO↑
C+2H2SO4(浓) [image: ]CO2↑+2SO2↑+2H2O
C +4HNO3(浓) [image: ]CO2↑+4NO2↑+2H2O
[bookmark: _Toc150791915][bookmark: _Toc150779174][bookmark: _Toc150777629]CO
2CO+O2[image: ]2CO2
CO+CuO[image: ]Cu+CO2
3CO+Fe2O3[image: ]2Fe+3CO2
CO+H2O[image: ]CO2+H2
[bookmark: _Toc150791916][bookmark: _Toc150779175][bookmark: _Toc150777630]CO2
CO2+2Mg[image: ]2MgO+C
CO2+H2O＝H2CO3
CO2+2NaOH(过量)＝Na2CO3+H2O
CO2(过量)+NaOH＝NaHCO3
CO2+Ca(OH)2(过量)＝CaCO3↓+H2O
2CO2(过量)+Ca(OH)2＝Ca(HCO3)2
CO2+2NaAlO2+3H2O＝2Al(OH)3↓+Na2CO3
CO2+C6H5ONa+H2O＝C6H5OH+NaHCO3
CO2+Na2O＝Na2CO3
2CO2+2Na2O2＝2Na2CO3+O2
CO2+NH3+NaCl+H2O＝NaHCO3↓+NH4Cl(侯氏制碱法)
[bookmark: _Toc150791917][bookmark: _Toc150779176][bookmark: _Toc150777632]Ca
CaO+H2O=Ca(OH)2                          CaO+SiO2[image: ]CaSiO3
2Ca(OH)2+2Cl2＝CaCl2+Ca(ClO)2+2H2O         Ca(OH)2 +SO3＝CaSO4+H2O
CaCO3+2HNO3＝Ca(NO3)2+H2O+CO2↑
(用HNO3和浓H2SO4不能制备H2S、HI、HBr、(SO2)等还原性气体)
CaCO3+SiO2[image: ]CaSiO3+CO2↑  
CaF2+H2SO4(浓)＝CaSO4+2HF↑

Ca3(PO4)2+3H2SO4(浓)＝3CaSO4+2H3PO4   Ca3(PO4)2+2H2SO4(浓)＝2CaSO4+Ca(H2PO4)2
Ca3(PO4)2+4H3PO4＝3Ca(H2PO4)2(重钙)

CaH2+2H2O＝Ca(OH)2+2H2↑
[bookmark: _Toc150791918][bookmark: _Toc150779177][bookmark: _Toc150777633]Cl
Cl2 +H2 ＝2HCl (光照或点燃)              Cl2 +2Na[image: ]2NaCl 
3Cl2 +2P[image: ]2PCl3                      Cl2 +PCl3 [image: ] PCl5                    
3Cl2 +2Fe[image: ]2FeCl3                    Cl2+Cu[image: ]CuCl2  
Cl2 +2FeCl2 ＝2FeCl3                     2Cl2+2NaBr＝2NaCl+Br2
Cl2 + 2KI ＝2KCl + I2                   * 5Cl2+I2+6H2O＝2HIO3+10HCl
Cl2 +Na2S＝2NaCl+S↓                    Cl2 +H2S＝2HCl+S↓
Cl2+SO2 +2H2O＝H2SO4 +2HCl             Cl2+H2SO3+ H2O＝H2SO4+2HCl 
Cl2+H2O＝HCl +HClO                    Cl2 +H2O2 ＝2HCl+O2
Cl2+2NaOH＝NaCl+NaClO+H2O           2Cl2+2Ca(OH)2＝CaCl2+Ca(ClO)2+2H2O
3Cl2 +6KOH(热、浓)＝5KCl+KClO3+3H2O  

[bookmark: _Toc150791919][bookmark: _Toc150779178][bookmark: _Toc150777634]Cu
2Cu +O2[image: ]2CuO            2Cu +S [image: ] Cu2S     Cu+ Cl2 [image: ] CuCl2
3CuO+2NH3[image: ]3Cu+N2+3H2O      
CuO+2HCl＝CuCl2+H2O               CuO+H2SO4＝CuSO4+H2O

Cu(OH)2+2HCl＝CuCl2+2H2O              Cu(OH)2+H2SO4＝CuSO4+2H2O
Cu(OH)2 [image: ] CuO + H2O

CuCl2+H2S＝CuS↓+2HCl             CuCl2+2NaOH＝Cu(OH)2↓+2NaCl

CuSO4+H2S＝CuS↓+H2SO4               CuSO4+2NaOH＝Cu(OH)2↓+Na2SO4
CuSO4+Ba(OH)2＝Cu(OH)2↓+BaSO4↓

F
[bookmark: _Toc150791921][bookmark: _Toc150779180][bookmark: _Toc150777635]F2
　F2 + H2 = 2HF                 2F2 + 2H2O = 4HF + O2
[bookmark: _Toc150791922][bookmark: _Toc150779181][bookmark: _Toc150777636]Fe
[bookmark: _Toc150791923][bookmark: _Toc150779182][bookmark: _Toc150777637]Fe
2Fe + 3Cl2[image: ]2FeCl3         3Fe + 2O2 [image: ]Fe3O4
Fe + S[image: ]FeS                 2Fe+3Br2＝2FeBr3
Fe+I2[image: ]FeI2                  Fe+S[image: ]FeS
3Fe+4H2O(g)[image: ]Fe3O4+4H2     Fe+2HCl＝FeCl2+H2↑
Fe+CuCl2＝FeCl2+Cu             Fe+SnCl4＝FeCl2+SnCl2
Fe + H2S＝FeS+H2↑
2Fe +6H2SO4(浓)＝Fe2(SO4)3+3SO2↑+6H2O
Fe +H2SO4(稀)＝FeSO4+H2↑
Fe +6HNO3＝Fe(NO3)3+3NO2↑+3H2O
Fe +4HNO3＝Fe(NO3)3+NO↑+2H2O
8Fe +30HNO3＝8Fe(NO3)3+3N2O↑+15H2O
10Fe +36HNO3＝10Fe(NO3)3+3N2↑+18H2O
8Fe +30HNO3＝8Fe(NO3)3+3NH4NO3+9H2O
Fe(Al) +H2SO4(浓)室温下钝化
Fe  + (CH3COO)2Cu  ＝ Cu + (CH3COO)2Fe 
[bookmark: _Toc150791924][bookmark: _Toc150779183][bookmark: _Toc150777638]FeO
3FeO + 2Al[image: ]Al2O3+3Fe         6FeO+O2[image: ]2Fe3O4
FeO+4HNO3＝Fe(NO3)3+NO2↑+2H2O
[bookmark: _Toc150791925][bookmark: _Toc150779184][bookmark: _Toc150777639]Fe2O3
Fe2O3 + 2Al[image: ]Al2O3+2Fe           Fe2O3 + 3CO[image: ]2Fe+3CO2
Fe2O3+3H2＝2Fe+3H2O (制还原铁粉)    Fe2O3+6HCl＝2FeCl3+3H2O
[bookmark: _Toc150791926][bookmark: _Toc150779185][bookmark: _Toc150777640]Fe3O4
Fe3O4+4H2[image: ]3Fe+4H2O        Fe3O4+8HCl(浓)[image: ]FeCl2+2FeCl3+4H2O
[bookmark: _Toc150791927][bookmark: _Toc150779186][bookmark: _Toc150777641]Fe(OH)2、Fe(OH)3
4Fe(OH)2 + O2 + 2H2O == 4 Fe(OH)3     2Fe(OH)3[image: ]Fe2O3+3H2O
[bookmark: _Toc150791928][bookmark: _Toc150779187][bookmark: _Toc150777642]FeCl2
2FeCl2 + Cl2＝2FeCl3       FeCl2+Mg＝Fe+MgCl2
[bookmark: _Toc150791929][bookmark: _Toc150779188][bookmark: _Toc150777643]FeCl3
2FeCl3+Fe＝3FeCl2        2FeCl3+Cu＝2FeCl2+CuCl2(用于雕刻铜线路版)
2FeCl3+H2SO3+H2O＝H2SO4+2FeCl2+2HCl
2FeCl3+Zn＝2FeCl2+ZnCl2    2FeCl3+H2S＝2FeCl2+2HCl+S↓
2FeCl3+2KI＝2FeCl2+2KCl+I2
FeCl3+3NH3·H2O＝Fe(OH)3↓+3NH4Cl
2FeCl3+3Na2CO3+3H2O＝2Fe(OH)3↓+3CO2↑+6NaCl
FeCl3+3NaHCO3＝Fe(OH)3↓+3CO2↑
2FeCl3 + SO2 + 2H2O ＝ 2FeCl2 + H2SO4 + 2HCl      BaCl2 + H2SO4 ＝ BaSO4↓ + 2HCl
FeCl3 + 3KSCN == Fe(SCN)3 + 3KCl
[bookmark: _Toc150791930][bookmark: _Toc150779189][bookmark: _Toc150777644]FeS
FeS + 2HCl == FeCl2 + H2S↑    FeS + H2SO4 == FeSO4 + H2S↑
4FeS2 + 11O2 == 2Fe2O2 + 8SO2
[bookmark: _Toc150791931][bookmark: _Toc150779190][bookmark: _Toc150777645]其它Fe化合物
Fe2(SO4)3+2Ag＝FeSO4+Ag2SO4(较难反应)
Fe(NO3)3+Ag 不反应

H
[bookmark: _Toc150791933][bookmark: _Toc150779192][bookmark: _Toc150777646]H2
H2 +F2 ＝ 2HF (冷暗处 爆炸)
H2+Cl2 ＝2HCl (光照或点燃)        
3H2+N2[image: ]2NH3                          H2+S [image: ]H2S
6H2+P4[image: ]4PH3                              2H2+SiCl4[image: ]Si(纯)+4HCl
H2+2Na＝2NaH
3H2+Fe2O3＝2Fe+3H2O (制还原铁粉)    
4H2+Fe3O4[image: ]3Fe+4H2O                       2H2 +SiO2[image: ]Si+2H2O
[bookmark: _Toc150791934][bookmark: _Toc150779193][bookmark: _Toc150777647]Hg 
3Hg + 8HNO3(稀) = 3Hg(NO3)2 + 2NO2↑+ 4H2O
Hg + 4HNO3(浓) = Hg(NO3)2 + 2NO2↑+ 2H2O
[bookmark: _Toc150791935][bookmark: _Toc150779194][bookmark: _Toc150777648]HF
4HF+SiO2＝SiF4+2H2O
[bookmark: _Toc150791936][bookmark: _Toc150779195][bookmark: _Toc150777649]HCl 
6HCl +2Al＝2AlCl3+3H2↑                   2HCl +Fe＝FeCl2+H2↑
4HCl(浓)+MnO2[image: ]MnCl2+Cl2+2H2O         4HCl(g)+O2[image: ]2Cl2+2H2O
16HCl+2KMnO4＝2KCl+2MnCl2+5Cl2+8H2O
14HCl+K2Cr2O7＝2KCl+2CrCl3+3Cl2+7H2O     HCl +NH3＝NH4Cl(白烟)
2HCl +FeO＝FeCl2+3H2O                    6HCl +Fe2O3＝2FeCl3+3H2O
8HCl(浓) +Fe3O4[image: ]FeCl2+2FeCl3+4H2O       HCl +Na3PO4＝Na2HPO4+NaCl
HCl +Na2HPO4＝NaH2PO4+NaCl               HCl +NaH2PO4＝H3PO4+NaCl
HCl +Na2CO3＝NaHCO3+NaCl                 HCl +NaHCO3＝NaCl+H2O+CO2
[bookmark: _Toc150791937][bookmark: _Toc150779196][bookmark: _Toc150777650]HBr
HBr + NaOH = NaBr + H2O
2HBr + Cl2 = 2HCl + Br2
[bookmark: _Toc150791938][bookmark: _Toc150779197][bookmark: _Toc150777651]HI
2HI[image: ]H2+I2
2HI + Cl2 = 2HCl + I2            HI + NaOH = NaI + H2O
[bookmark: _Toc150791939][bookmark: _Toc150779198][bookmark: _Toc150777652]H2O
2F2 +2H2O＝4HF+O2               Cl2+H2O＝HCl+HClO
2Na+2H2O＝2NaOH+H2↑          Mg+2H2O＝Mg(OH)2+H2↑
3Fe+4H2O(g)[image: ]Fe3O4+4H2       2H2O[image: ]2H2↑+O2
SO2+H2O＝H2SO3                 SO3+H2O＝H2SO4
3NO2+H2O＝2HNO3+NO           N2O5+H2O＝2HNO3
P2O5+H2O(冷)＝2HPO3             P2O5+3H2O(热)＝2H3PO4
CO2+H2O＝H2CO3
[bookmark: _Toc150791940][bookmark: _Toc150779199][bookmark: _Toc150777653]H2O2
2H2O2＝2H2O+O2↑                H2O2 + Cl2＝2HCl+O2
5H2O2 + 2KMnO4 + 6HCl ＝2MnCl2 + 2KCl + 5O2↑+ 8H2O
[bookmark: _Toc150791941][bookmark: _Toc150779200][bookmark: _Toc150777654]H2S
H2S + Cl2＝2HCl+S↓                 H2S + Mg＝MgS+H2
2H2S+3O2(足量)＝2SO2+2H2O          2H2S+O2(少量)＝2S+2H2O
2H2S+SO2＝3S+2H2O                 H2S+H2SO4(浓)＝S↓+SO2+2H2O
H2S[image: ]H2+S                       3H2S+2HNO3(稀)＝3S↓+2NO+4H2O
5H2S+2KMnO4+3H2SO4＝2MnSO4+K2SO4+5S+8H2O
* 3H2S+K2Cr2O7+4H2SO4＝Cr2(SO4)3+K2SO4+3S+7H2O
* H2S+4Na2O2+2H2O＝Na2SO4+6NaOH
H2S+Fe＝FeS+H2↑                    H2S+CuCl2＝CuS↓+2HCl
H2S+2AgNO3＝Ag2S↓+2HNO3          H2S+HgCl2＝HgS↓+2HCl
H2S+Pb(NO3)2＝PbS↓+2HNO3           H2S +4NO2＝4NO+SO3+H2O

[bookmark: _Toc150791942][bookmark: _Toc150779201][bookmark: _Toc150777655]H2CO3
H2CO3=CO2↑+H2O

[bookmark: _Toc150791943][bookmark: _Toc150779202][bookmark: _Toc150777656]HClO
HClO=HCl + O2↑

[bookmark: _Toc150791944][bookmark: _Toc150779203][bookmark: _Toc150777657]HNO3
3HNO3+Ag3PO4＝H3PO4+3AgNO3
Al+4HNO3(稀)＝Al(NO3)3+NO↑+2H2O
3As2S3 + 28HNO3 + 4H2O ＝ 6H3AsO4 + 9H2SO4 + 28NO↑
 4HNO3(浓)+C [image: ] CO2↑+4NO2↑+2H2O
2HNO3+CaCO3＝Ca(NO3)2+H2O+CO2↑

6HNO3+Fe＝Fe(NO3)3+3NO2↑+3H2O
4HNO3+Fe＝Fe(NO3)3+NO↑+2H2O
30HNO3+8Fe＝8Fe(NO3)3+3N2O↑+15H2O
36HNO3+10Fe＝10Fe(NO3)3+3N2↑+18H2O
30HNO3+8Fe＝8Fe(NO3)3+3NH4NO3+9H2O
FeO+4HNO3＝Fe(NO3)3+NO2↑+2H2O

3H2S+2HNO3(稀)＝3S↓+2NO+4H2O
4HNO3＝4NO2+O2+2H2O(见光或受热分解)

NH3+HNO3＝NH4NO3(白烟)
(用HNO3和浓H2SO4不能制备H2S、HI、HBr、(SO2)
3Na2S+8HNO3(稀)＝6NaNO3+2NO+3S↓+4H2O
3Na2SO3+2HNO3(稀)＝3Na2SO4+2NO↑+H2O 
* 5HNO3(浓)+P＝H3PO4+5NO2↑+H2O
P4+20HNO3(浓)＝4H3PO4+20NO2+4H2O
S+6HNO3(浓)＝H2SO4+6NO2↑+2H2O
3S+4 HNO3(稀)＝3SO2↑+4NO↑+2H2O
* S +6HNO3(浓)＝H2SO4+6NO2↑+2H2O

[bookmark: _Toc150791945][bookmark: _Toc150779204][bookmark: _Toc150777658]H3PO4
4H3PO4+Ca3(PO4)2＝3Ca(H2PO4)2(重钙)
H3PO4(浓)+NaBr＝NaH2PO4+HBr
H3PO4(浓)+NaI＝NaH2PO4+HI

[bookmark: _Toc150791946][bookmark: _Toc150779205][bookmark: _Toc150777659]H2SO3
H2SO3+X2+H2O＝H2SO4+2HX
(X表示Cl2、Br2、I2)
2H2SO3+O2＝2H2SO4
H2SO3+H2O2＝H2SO4+H2O
5H2SO3+2KMnO4＝2MnSO4+K2SO4+2H2SO4+3H2O
H2SO3+2FeCl3+H2O＝H2SO4+2FeCl2+2HCl
H2SO3＝H2O+SO2
2H2SO3+2H2S＝3S↓+2H2O

[bookmark: _Toc150791947][bookmark: _Toc150779206][bookmark: _Toc150777660]H2SO4
Zn +H2SO4＝ZnSO4+H2↑
Fe +H2SO4＝FeSO4+H2↑
Mg+H2SO4＝MgSO4+H2↑
2Al+3H2SO4＝Al2(SO4)3+3H2↑
2Al+6H2SO4(浓)[image: ]Al2(SO4)3+3SO2↑+6H2O
2NH3+H2SO4＝(NH4)2SO4
2Al+6H2SO4(浓)[image: ]Al2(SO4)3+3SO2↑+6H2O
H2S+H2SO4(浓)＝S↓+SO2+2H2O
P2O5+3H2SO4(浓)＝2H3PO4+3SO3
BaO2+H2SO4(稀)＝BaSO4+H2O2)
Na2O2+H2SO4(冷、稀)＝Na2SO4+H2O2
MgO+H2SO4＝MgSO4+H2O
Al2O3+3H2SO4＝Al2(SO4)3+3H2O
2H2SO4(浓)+C[image: ]CO2 ↑ +2SO2↑+2H2O
2H2SO4(浓)+S＝3SO2↑+2H2O
H2SO4(浓)+Fe(Al) 室温下钝化
6H2SO4(浓)+2Fe＝Fe2(SO4)3+3SO2↑+6H2O
2H2SO4(浓)+Cu[image: ]CuSO4+SO2↑+2H2O
H2SO4(浓)+2HBr[image: ]SO2+Br2+2H2O
H2SO4(浓)+2HI[image: ]SO2+I2+2H2O
H2SO4(浓) +CaF2＝CaSO4+2HF↑
H2SO4(浓)+NaCl[image: ]NaHSO4+HCl↑
H2SO4(浓) +2NaCl[image: ]Na2SO4+2HCl
H2SO4(浓)+NaNO3[image: ]NaHSO4+HNO3↑(微热)
3H2SO4(浓)+Ca3(PO4)2＝3CaSO4+2H3PO4
2H2SO4(浓)+Ca3(PO4)2＝2CaSO4+ Ca(H2PO4)2

I
I2 + H2 [image: ] 2HI  
I2 +Fe [image: ] FeI2

I2 + 2NaOH = NaI + NaIO +H2O

K
[bookmark: _Toc150791950][bookmark: _Toc150779209][bookmark: _Toc150777661]K
K + O2 [image: ] KO2                           
2K + 2H2O = 2KOH + H2↑
[bookmark: _Toc150791951][bookmark: _Toc150779210][bookmark: _Toc150777662]K2O、K2O2
K2O + H2O = 2KOH
K2O + CO2 = K2CO3 
2K2O2 + 2CO2 = K2CO3 +O2
2K2O2 + 2H2O = 4KOH +O2
[bookmark: _Toc150791952][bookmark: _Toc150779211][bookmark: _Toc150777663]KOH
2KOH +CO2 = K2CO3 +H2O
KOH +CO2 = KHCO3 
[bookmark: _Toc150791953][bookmark: _Toc150779212][bookmark: _Toc150777664]K2CO3
K2CO3 +2HCl = 2KCl + CO2↑+ H2O
K2CO3 +CaCl2 = CaCO3↓+ 2KC
K2CO3 +2AgNO3 = Ag2CO3↓+ 2KNO3
[bookmark: _Toc150791954][bookmark: _Toc150779213][bookmark: _Toc150777665]KHCO3
KHCO3 +HCl = KCl + CO2↑+ H2O
2KHCO3 [image: ]K2CO3 + CO2↑+ H2O

[bookmark: _Toc150791955][bookmark: _Toc150779214][bookmark: _Toc150777666]KClO3
2KClO3 [image: ] 2KCl + 3O2↑
KClO3 +6HCl = KCl +3Cl2↑ + 3H2O

[bookmark: _Toc150791956][bookmark: _Toc150779215][bookmark: _Toc150777667]KI
2KI + Cl2 = 2KCl + I2
KI + AgNO3 = AgI↓+ KNO3
[bookmark: _Toc150791957][bookmark: _Toc150779216][bookmark: _Toc150777668]KAl(SO4)2
2KAl(SO4)2 + 6NaOH = K2SO4 +3Na2SO4 + 2Al(OH)3↓
2KAl(SO4)2 + 3Ba(OH)2 = K2SO4 + 3BaSO4↓+ 2Al(OH)3↓
KAl(SO4)2 + 2Ba(OH)2 = KAlO2 +2BaSO4↓
[bookmark: _Toc150791958][bookmark: _Toc150779217][bookmark: _Toc150777669]KMnO4
2KMnO4  [image: ] K2MnO4 + MnO2 + O2↑
2KMnO4 +16HCl = 2KCl + 2MnCl2 +5Cl2↑ + 8H2O
2KMnO4 + 5H2O2 + 6HCl = 2KCl + 2MnCl2 +5O2↑ + 8H2O

[bookmark: _Toc150791959][bookmark: _Toc150779218][bookmark: _Toc150777670]KSCN
3KSCN + FeCl3 = Fe(SCN)3 + 3KCl
KH
KH + H2O = KOH + H2↑

L
[bookmark: _Toc150791962][bookmark: _Toc150779221][bookmark: _Toc150777672]Li
Li + O2 [image: ] Li2O                           
2Li + 2H2O = 2LiOH + H2↑
[bookmark: _Toc150791963][bookmark: _Toc150779222][bookmark: _Toc150777673]Li2O
Li2O + CO2 = Li2CO3 
Li2O + H2O = 2LiOH 
[bookmark: _Toc150791964][bookmark: _Toc150779223][bookmark: _Toc150777674]LiOH
2LiOH +CO2 = Li2CO3↓ +H2O
LiOH +CO2 = LiHCO3 

[bookmark: _Toc150791965][bookmark: _Toc150779224][bookmark: _Toc150777675]Li2CO3
Li2CO3 +2HCl = 2LiCl + CO2↑+ H2O

[bookmark: _Toc150791966][bookmark: _Toc150779225][bookmark: _Toc150777676]LiHCO3
LiHCO3 +HCl = LiCl + CO2↑+ H2O
2LiHCO3 [image: ]Li2CO3 + CO2↑+ H2O

M
[bookmark: _Toc150791968][bookmark: _Toc150779227][bookmark: _Toc150777677]Mg
2Mg+O2[image: ]2MgO                Mg + 2H2O = 2Mg(OH)2↓ + H2↑
Mg + Cl2[image: ]MgCl2               2Mg +CO2[image: ]2MgO+C
Mg + S ＝ MgS                    Mg + Br2 ＝ MgBr2
Mg +2HCl ＝ MgCl2 + H2↑          Mg + H2SO4 ＝ MgSO4 + H2↑
2Mg+TiCl4(熔融)＝Ti+2MgCl2         Mg+2RbCl(熔融)＝MgCl2+2Rb

[bookmark: _Toc150791969][bookmark: _Toc150779228][bookmark: _Toc150777678]MgO
MgO + 2HCl = MgCl2 +H2O
MgO + H2O = Mg(OH)2↓

[bookmark: _Toc150791970][bookmark: _Toc150779229][bookmark: _Toc150777679]Mg(OH)2
Mg(OH)2 + 2HCl = MgCl2 +2H2O

[bookmark: _Toc150791971][bookmark: _Toc150779230][bookmark: _Toc150777680]MgCO3
MgCO3 +2HCl = 2MgCl2 + CO2↑+ H2O
MgCO3 +2H2O [image: ] Mg(OH)2↓+ CO2↑
MgCO3 [image: ] CO2↑+ MgO
[bookmark: _Toc150791972][bookmark: _Toc150779231][bookmark: _Toc150777681]Mg(HCO3)2
Mg(HCO3)2 + 2HCl = MgCl2 + 2CO2↑+ 2H2O
2Mg(HCO3)2 [image: ] Mg(OH)2↓ + CO2↑+ H2O
[bookmark: _Toc150791973][bookmark: _Toc150779232][bookmark: _Toc150777682]MgSO4
MgSO4 + Ba(OH)2 = Mg(OH)2↓ + BaSO4↓
MgSO4 + 2NaOH = Mg(OH)2↓ + Na2SO4↓
MnO2
MnO2 + 4HCl(浓) [image: ] MnCl2 + Cl2↑+ 2H2O

N
[bookmark: _Toc150791976][bookmark: _Toc150779235][bookmark: _Toc150777684][bookmark: _Toc150775492]N2
N2+3H2[image: ]2NH3       N2+O2 [image: ] 2NO
N2+3Mg[image: ]Mg3N2     N2+6Na＝2Na3N
[bookmark: _Toc150791977][bookmark: _Toc150779236][bookmark: _Toc150777685][bookmark: _Toc150775493]NO、NO2、N2O5
2NO+O2＝2NO2
NO+NO2+2NaOH＝2NaNO2(用于制硝酸工业中吸收尾气中的NO和NO2)
6NO + 4NH3[image: ] 5N2 + 6H2O  
NO2+2KI+H2O＝NO+I2+2KOH(不能用淀粉KI溶液鉴别溴蒸气和NO2)
4NO2+H2S＝4NO+SO3+H2O
NO2 + SO2＝SO3+NO 
3NO2+H2O＝2HNO3+NO
N2O5+H2O＝2HNO3
[bookmark: _Toc150791978][bookmark: _Toc150779237][bookmark: _Toc150777686][bookmark: _Toc150775494]NH3
2NH3+3CuO[image: ]3Cu+N2+3H2O
2NH3+3Cl2＝N2+6HCl
8NH3+3Cl2＝N2+6NH4Cl
4NH3+3O2(纯氧)[image: ]2N2+6H2O
4NH3+5O2[image: ]4NO+6H2O
4NH3+6NO[image: ]5N2+6HO(用氨清除NO)
NH3+HCl＝NH4Cl(白烟)
NH3+HNO3＝NH4NO3(白烟)
2NH3+H2SO4＝(NH4)2SO4
NH3+NaCl+H2O+CO2＝NaHCO3↓+NH4Cl(侯氏制碱法)
2NH3+SO2+H2O＝(NH4)2SO3
NH3·H2O [image: ]NH3↑+H2O
NH3 + H2O[image: ]NH3·H2O[image: ]NH4+ + OH-

[bookmark: _Toc150791979][bookmark: _Toc150779238][bookmark: _Toc150777687][bookmark: _Toc150775495]NH4HCO3、(NH4)2CO3
NH4HCO3＝NH3+H2O+CO2
(NH4)2CO3＝2NH3↑+H2O+CO2↑

[bookmark: _Toc150791980][bookmark: _Toc150779239][bookmark: _Toc150777688][bookmark: _Toc150775496]NH4Cl
NH4Cl＝NH3+HCl
2NH4Cl + Ca(OH)2[image: ]CaCl2 + NH3↑ + H2O
NH4Cl + NaOH [image: ] NaCl + NH3↑ + H2O
NH4Cl + NaOH == NaCl + NH3·H2O
[bookmark: _Toc150791981][bookmark: _Toc150779240][bookmark: _Toc150777689][bookmark: _Toc150775497]NH4NO3
NH4 NO3 + NaOH == Na NO3 + NH3·H2O
NH4 NO3 + NaOH [image: ] Na NO3 + NH3↑ + H2O
5NH4NO3[image: ]2HNO3 + 4N2↑ + 9H2O
[bookmark: _Toc150791982][bookmark: _Toc150779241][bookmark: _Toc150777690][bookmark: _Toc150775498](NH4)2SO3、(NH4)2SO4
(NH4)2SO3+SO2+H2O＝2NH4HSO3
(NH4)2SO4 + 2NaOH == Na2SO4 + 2 NH3·H2O
 (NH4)2SO4 + 2NaOH [image: ] Na2SO4 + 2NH3↑ + 2H2O
[bookmark: _Toc150791983][bookmark: _Toc150779242][bookmark: _Toc150777691][bookmark: _Toc150775499]Na、Na2O、Na2O2
4Na+O2＝2Na2O           2Na+O2[image: ]Na2O2          Cl2 +2Na[image: ]2NaCl
2Na+S＝Na2S(爆炸)        2Na+2H2O＝2NaOH+H2↑       2Na+H2[image: ]2NaH
2Na+2NH3＝2NaNH2+H2     4Na+TiCl4(熔融)＝4NaCl+Ti
 
 Na2O+H2O＝2NaOH             2Na2O+O2[image: ]2Na2O2  Na2O+SO3＝Na2SO4
Na2O+CO2＝Na2CO3               Na2O+2HCl＝2NaCl+H2O

Na2O2+2Na＝2Na2O(此反应用于制备Na2O)
2Na2O2+2H2O＝4NaOH+O2↑(此反应分两步Na2O2+2H2O＝2NaOH+H2O2 ；2H2O2＝2H2O+O2↑。H2O2的制备可利用类似的反应)
2Na2O2+2CO2＝2Na2CO3+O2
Na2O2+H2SO4(冷、稀)＝Na2SO4+H2O2

[bookmark: _Toc150791984][bookmark: _Toc150779243][bookmark: _Toc150777692][bookmark: _Toc150775500]NaH
NaH + H2O = NaOH + H2↑
[bookmark: _Toc150791985][bookmark: _Toc150779244][bookmark: _Toc150777693][bookmark: _Toc150775501]NaOH
2NaOH+Si+H2O＝Na2SiO3+2H2↑
6NaOH +3S[image: ]2Na2S+Na2SO3+3H2O
2NaOH+2Al+2H2O＝2NaAlO2+3H2↑
2NaOH(过量) +CO2＝Na2CO3+H2O
NaOH +CO2(过量)＝NaHCO3
2NaOH +SiO2＝Na2SiO3+H2O(常温下强碱缓慢腐蚀玻璃)
2NaOH+Al2O3＝2NaAlO2+H2O
2NaOH+Cl2＝NaCl+NaClO+H2O
NaOH+HCl＝NaCl+H2O
NaOH+H2S(足量)＝NaHS+H2O
2NaOH+H2S(少量)＝Na2S+2H2O
3NaOH+AlCl3＝Al(OH)3↓+3NaCl
NaOH+Al(OH)3＝NaAlO2+2H2O
NaOH+NH4Cl[image: ]NaCl+NH3↑+H2O
4NaOH  + AlCl3＝ Na[Al(OH)4] + 3NaCl 
2NaOH  + P2O5 ＝ 2NaPO3 + H2O        
6NaOH +  P2O5＝ 2Na3PO3 + 3H2O
[bookmark: _Toc150791986][bookmark: _Toc150779245][bookmark: _Toc150777694][bookmark: _Toc150775502]NaAlO2 
2NaAlO2+CO2+3H2O＝2Al(OH)3↓+Na2CO3
3NaAlO2+AlCl3+6H2O＝4Al(OH)3↓
[bookmark: _Toc150791987][bookmark: _Toc150779246][bookmark: _Toc150777695][bookmark: _Toc150775503]NaCl、NaClO、NaBr、NaI
NaCl + H2SO4(浓) [image: ]NaHSO4+HCl↑    
H2SO4(浓) +2NaCl[image: ]Na2SO4+2HCl
2NaI+Cl2＝2NaCl+I2
NaBr +H3PO4(浓)＝NaH2PO4+HBr
NaI+ H3PO4(浓)＝NaH2PO4+HI
[bookmark: _Toc150791988][bookmark: _Toc150779247][bookmark: _Toc150777696][bookmark: _Toc150775504]Na2CO3、NaHCO3
Na2CO3+SiO2 [image: ]Na2SiO3+CO2
Na2CO3+HCl＝NaHCO3+NaCl
NaHCO3+HCl＝NaCl+H2O+CO2
3Na2CO3+2AlCl3+3H2O＝2Al(OH)3↓+3CO2↑+6NaCl
3Na2CO3+2FeCl3+3H2O＝2Fe(OH)3↓+3CO2↑+6NaCl
3NaHCO3+AlCl3＝Al(OH)3↓+3CO2↑
3NaHCO3+FeCl3＝Fe(OH)3↓+3CO2↑
NaHCO3 +HCl = NaCl + CO2↑+ H2O
2NaHCO3 [image: ]Na2CO3 + CO2↑+ H2O
3Na2CO3 + 2Br2 + H2O ＝ 2NaHCO3 + 2NaBrO + 2NaBr + CO2↑  
 NaHCO3  + Br2  ＝ NaBr + HBrO + CO2↑

[bookmark: _Toc150791989][bookmark: _Toc150779248][bookmark: _Toc150777697][bookmark: _Toc150775505]NaNO3、NaNO2
2NaNO3 [image: ] 2NaNO2 + O2↑
H2SO4(浓)+NaNO3[image: ]NaHSO4+HNO3↑(微热)
KClO3 +6HCl = KCl +3Cl2↑ + 3H2O
NaNO2 + NH4Cl = NaCl + N2↑ + 2H2O
[bookmark: _Toc150791990][bookmark: _Toc150779249][bookmark: _Toc150777698][bookmark: _Toc150775506]Na3PO4、NaH2PO4、Na2HPO4
Na3PO4+HCl＝Na2HPO4+NaCl
Na2HPO4+HCl＝NaH2PO4+NaCl
NaH2PO4+HCl＝H3PO4+NaCl
[bookmark: _Toc150791991][bookmark: _Toc150779250][bookmark: _Toc150777699][bookmark: _Toc150775507]Na2S、NaHS 
Na2S + Cl2＝2NaCl+S↓
3Na2S+8HNO3(稀)＝6NaNO3+2NO+3S↓+4H2O
3Na2S+Al2(SO4)3+6H2O＝2Al(OH)3↓+3H2S↑
 
[bookmark: _Toc150791992][bookmark: _Toc150779251][bookmark: _Toc150777700][bookmark: _Toc150775508]Na2SO4、Na2SO3、Na2S2O3 
3Na2SO3+2HNO3(稀)＝3Na2SO4+2NO↑+H2O
2Na2SO3+O2＝2Na2SO4
Na2S2O3+H2SO4＝Na2SO4+S+SO2+H2O
Na2SO3 + SO2 + H2O ＝ 2NaHSO3       2NaHSO3[image: ]Na2SO3 + SO2↑ + H2O
[bookmark: _Toc150791993][bookmark: _Toc150779252][bookmark: _Toc150777701][bookmark: _Toc150775509]Na2SiO3
Na2SiO3 + 2HCl == H2SiO3↓+ 2NaCl
C6H5ONa
C6H5ONa+CO2+ H2O＝C6H5OH+NaHCO3

O
O2
O2  + 2H2  [image: ] 2H2O               O2 + K [image: ] KO2 
2O2 +3Fe[image: ]Fe3O4
O2 + S [image: ]SO2
O2 + N2[image: ]2NO                      3O2[image: ]2O3
4P+5O2[image: ]P4O10(常写成P2O5)
C+O2(足量)[image: ]CO2
Si(粉)+O2[image: ]SiO2
4Na+O2＝2Na2O
2Na2O+O2[image: ]2Na2O2
2Na+O2＝Na2O2
2Mg+O2[image: ]2MgO
4Al+3O2[image: ]2Al2O3(钝化)
4NH3+5O2[image: ]4NO+6H2O
2SO2+O2[image: ]2SO3
2CO+O2[image: ]2CO2
6FeO+O2[image: ]2Fe3O4
2H2SO3+O2＝2H2SO4
4Fe(OH)2+O2+2H2O＝4Fe(OH)3
2Na2SO3+O2＝2Na2SO4
O3
2O3 = 3O2
O3 + 2HI == I2 + O2 + H2O

P
P
2P +3Cl2 [image: ]2PCl3                      PCl3 + Cl2[image: ]PCl5
P4+6H2[image: ]4PH3
4P+5O2[image: ]P4O10(常写成P2O5)
P4+20HNO3(浓)＝4H3PO4+20NO2+4H2O
11P+15CuSO4+24H2O＝5Cu3P+6H3PO4+15H2SO4

PH3 + 2O2 == H3PO4
P2O3、P2O5
P2O5+H2O(冷)＝2HPO3
P2O5+3H2O(热)＝2H3PO4
(P2O5极易吸水、可作气体干燥剂
* P2O5+3H2SO4(浓)＝2H3PO4+3SO3
P2O5 + 2NaOH ＝ 2NaPO3 + H2O        P2O5 + 6NaOH ＝ 2Na3PO3 + 3H2O  

Pb、PbO2
Pb + 2HCl = PbCl2 + H2↑
PbO2+ 4HCl(浓) [image: ]PbCl2+Cl2↑+2H2O
铅盐
Pb(NO3)2+H2S＝PbS↓+2HNO3
(CH3COO)2Pb + H2S = PbS↓ + CH3COOH

R

2Rb + 2H2O = 2RbOH + H2↑ 

RbOH + HCl = RbCl + H2O

S

S
S+H2[image: ]H2S            2S+C[image: ]CS2             S+Fe[image: ]FeS
S+2Cu[image: ]Cu2S          3S+2Al[image: ]Al2S3          S+Zn[image: ]ZnS
S+O2[image: ]SO2
S+6HNO3(浓)＝H2SO4+6NO2↑+2H2O
3S+4 HNO3(稀)＝3SO2↑+4NO↑+2H2O
3S+6NaOH[image: ]2Na2S+Na2SO3+3H2O
S + 2Na＝Na2S(爆炸)
S + Mg＝MgS
S + Fe [image: ]FeS
S + 2H2SO4(浓)＝3SO2↑+2H2O

[bookmark: _Toc150792006][bookmark: _Toc150779265][bookmark: _Toc150777710]SO2
SO2 + 2H2S＝3S+2H2O
2SO2+O2[image: ]2SO3
2SO2+O2+2H2O＝2H2SO4
SO2+Cl2+2H2O＝H2SO4+2HCl
SO2+Br2+2H2O＝H2SO4+2HBr
SO2+I2+2H2O＝H2SO4+2HI
* SO2+NO2＝SO3+NO
SO2+2H2S＝3S+2H2O
SO2+H2O＝H2SO3
SO2+2NH3+H2O＝(NH4)2SO3
SO2+(NH4)2SO3+H2O＝2NH4HSO3
SO2+Ca(OH)2＝CaSO3↓+H2O
(不能用澄清石灰水鉴别SO2和CO2.可用品红鉴别)
2NaOH+SO2(少量)＝Na2SO3+H2O
NaOH+SO2(足量)＝NaHSO3
Cl2+SO2 +2H2O＝H2SO4 +2HCl
[bookmark: _Toc150792007][bookmark: _Toc150779266][bookmark: _Toc150777711]SO3
SO3+H2O＝H2SO4
SO3+MgO＝MgSO4
SO3+Ca(OH)2＝CaSO4+H2O
SO3+Na2O＝Na2SO4
* SO3+2KI＝K2SO3+I2

[bookmark: _Toc150792008][bookmark: _Toc150779267][bookmark: _Toc150777712]Si
Si(粗)+2Cl2[image: ]SiCl4                 SiCl4+2H2[image: ]Si(纯)+4HCl
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