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 .واکنش مجهول راازروی واکنش های داده شده حساب کنیدΔHدرهریک ازتمرین های زیر -

1-      

                                                                                                                    (1)     C (s) + O2(g) → CO2(g)                   ΔH1 = - 393.5 kJ 

 (2)    C (s) + 
 

 
 O2(g) → CO (g)                ΔH2 = ? kJ 

 (3)    CO (g) + 
 

 
 O2(g) → CO2 (g)          ΔH3 = -283.0 kJ 

2-          

                                                                                                                                   (1) 4 P + 3 O2 → P4O6                 ΔH1 = -1640 kJ 

 

(2) P4O10→  P4O6 + 2 O2                 ΔH2 = +1344 kJ 

(3) 4 P + 5 O2  → P4O10              ΔH3=? 

3- 

(1) C2H2(g) + 
 

 
 O2(g) → 2 CO2(g) + H2O(l) ΔH1 = -1299 kJ 

(2) C6H6(l) + 
  

 
 O2(g) → 6 CO2(g) + 3 H2O(l) ΔH2 = -3267 kJ 

(3) 3 C2H2(g) → C6H6(g) 
ΔH3=? 

 

1) 4 NH3 (g) + 5 O2 (g) → 4 NO (g) + 6 H2O (l)   ΔH1° = -1170 kJ                                                                                    4-  

2) 4 NH3 (g) + 3 O2 (g) → 2 N2 (g) + 6 H2O (l)     ΔH2° = -1530 kJ 

3) 
 

 
N2(g) + 

 

 
O2(g) → NO(g)                                ΔH3=?   

5-  

1) C(s) + O2(g) -----> CO2(g)             ΔH1 = -393.5 kJ 

2) C(s) + 
 

 
O2(g) -----> CO(g)           ΔH2 = -110.5 kJ 

3) 2CO(g) + O2(g) ----->2 CO2(g)       ΔH3 = ? kJ 

6-  

1) NH3(g) + HCl(g) -----> NH4Cl(s)                  ΔH1=? 

2) 
 

 
N2(g) + 

 

 
H2(g) -----> NH3(g)                       ΔH2 = - 46.1 kJ/mol  

3) 
 

 
H2(g) + 

 

 
Cl2(g) ------> HCl(g)                     ΔH3 = -92.3 kJ/mol  

4) 
 

 
N2(g) + 2H2(g) + 

 

 
Cl2(g) -----> NH4Cl(s)     ΔH4 = -314.4 kJ/mol 
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7-  

kJ 394-    H           (g) CO      (g) O     )C(graphite   (3)

kJ 234-    H             (s) SrCO      (g) CO    (s) SrO   (2)

kJ 592-    H                   (s) SrO     (g)O      (s)Sr     (1)

   

? H      (s)SrCO      (g)O      )C(graphite      (s)Sr   4)

322

232

1 2
2
1

0

4 3 22
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 KJ

 

8- 

kJ 206.1     H            (g) CO      (g) H 3     (g) OH      (g) CH  (3)

kJ 41.2 -     H             (g) H      (g) CO      (g) OH      (g) CO  (2)

kJ 131.3     H                       (g) H    (g) CO     (g) OH    C(s)  (1)

(g)CO    (g) CH      (g) OH 2      (s) C 2

224

222

22

242









 

9- 

kJ 19.0      H             (g) CO    (s) FeO 3    (g) CO      (s) OFe  (3)

kJ 25.0-    H           (g) CO 3      (s) Fe 2    (g) CO 3    (s) OFe  (2)

kJ 47.0 -    H       (g) CO    (s) OFe 2      (g) CO     (s) OFe 3  (1)

  

(g) CO    (s) Fe     (g) CO     (s) FeO

243

232

24332

2









 

11-          

                                                                               (1)C3H8(g) + 5O2(g)=>3CO2 + 4 H2O(l)                         ΔH1= -1776KJ 

(2)CO2=>C(graphite) + O2                                                                     ΔH2=315KJ 

(3)C3H8(g)=>3 C(graphite) + 4H2(g)                               ΔH3=83KJ 

H2(g) + 
 

 
O2(g)=>H2O(l)                                                    ΔH=? 

11- 

 (1)         2Fe(s) + 3CO2(g)=>Fe2O3(s) + 3CO(g)                     ΔH1=32KJ 

(2)          2Fe3O4(s) + CO2(g)=>3Fe2O3(s) + CO(g)                 ΔH2=55KJ 

(3)          FeO(s) + CO(g)=>Fe(s) + CO2(g)                              ΔH3=1KJ 

              3FeO(s) + CO2(g)=>Fe3O4 + CO(g)                           ΔH=?     
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12- 

 (1)   N2(g) + 2O2(g)=>N2O4(g)                   ΔH1=12KJ 

(2)   2NO2(g)=>N2O4(g)                              ΔH2= -70KJ 

2NO2(g)=>N2(g) + 2O2(g)               ΔH=?               

13- 

 

(1)4CO2(g) + 4H2O(g)=>trans-C4H8(g) + 6O2(g)               ΔH1=3248KJ 

(2)cis-C4H8(g) =>trans-C4H8(g)                                           ΔH2= -5KJ 

4CO2(g) + 4H2O(g)=>cis-C4H8(g) + 6O2(g)                         ΔH=? 

14- 

 (1)H2(g) + 
 

 
O2(g)=>H2O(l)                             ΔH1= -229KJ 

(2)CO2(g) + 2H2O(l)=>CH4(g) + 2O2(g)             ΔH2=712KJ 

(3)CH4(g)=>C(s) + 2H2(g)                                    ΔH3=60KJ 

C(s) + O2(g)=>CO2(g)                                           ΔH=? 

15- 

 (1)CO2(g)=>C(s) + O2(g)                                          ΔH1=551KJ 

(2)H2O(l)=>H2(g) + 
 

 
O2(g)                                     ΔH2=400KJ 

(3)C2H6(g) + 
 

 
O2(g)=>2CO2(g) + 3H2O(l)             ΔH3= -2185KJ 

2C(s) + 3H2(g)=>C2H6(g)                                           ΔH=? 

16- 

(1)4PCl3(g)=>P4(s) + 6Cl2(g)         ΔH1=1518KJ 

(2)PCl3(g) + Cl2(g)=>PCl5(g)         ΔH2= -155KJ 

P4(s) + 10Cl2(g)=>4PCl5(g)            ΔH=? 
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17- 

(1)CH3COOH(l) + 2O2(g)=>2CO2(g) + 2H2O(l)                  ΔH1= -1219KJ 

(2)C(graphite) + O2(g)=>CO2(g)                                           ΔH2= -552KJ 

(3)CH3COOH(l)=>2C(graphite) + 2H2(g) + O2(g)              ΔH3=685KJ 

2H2O(l)=>2H2(g) + O2(g)                                                          ΔH=? 

18- 

(1)2Fe3O4(s) + 
 

 
O2(g)=>3Fe2O3(s)              ΔH1= -325KJ 

(2)6Fe(s) + 
 

 
O2(g)=>3Fe2O3(s)                   ΔH2= -3453KJ 

6Fe(s) + 4O2(g)=>2Fe3O4(s)                           ΔH=? 

19- 

 

(1)ZnO + CO2=>ZnCO3                                                     ΔH1= -14KJ 

(2)Zn(OH)2=>ZnO + H2O                                ΔH2=58KJ 

(3)2H2O + ZnCO3=>Zn(OH)2 + H2CO3               ΔH3 = -94KJ 

H2CO3=>H2O + CO2                                            ΔH=? 

21- 

  

(1)2C2H6O(l) + O2(g)=>2C2H4O(l) + 2H2O(l)             ΔH1= -570KJ 

(2)2CO2(g) + 3H2O(l)=>C2H6O(l) + 3O2(g)               ΔH2=1919KJ 

2CO2(g) + 2H2O(g)=>C2H4O(l) + 
 

 
O2(g)                 ΔH=? 

21- 

 

(1)C2H6(g)=>C2H2(g) + 2H2(g)                                ΔH1=454KJ 

(2)2CO2(g) + H2O(g)=>C2H2(g) + 
 

 
O2(g)            ΔH2=1128KJ 

(3)2CO2(g) + 3H2O(g)=>C2H6(g) + 
 

 
O2(g)          ΔH3=1358KJ 

H2(g) + 
 

 
O2(g)=>H2O(g)                                          ΔH=? 
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22- 

(1)N2H4(l) + CH4O(l)=>CH2O(g) + N2(g) + 3H2(g)           ΔH1= -74KJ 

(2)N2H4(l) + H2(g)=>2NH3(g)                                           ΔH2 = -36KJ 

(3)CH2O(g) + H2(g)=>CH4O(l)                                       ΔH3=130KJ 

N2(g) + 3H2(g)=>2NH3(g)                                                 ΔH=? 

23- 

(1)2NH3(g)=>N2(g) + 3H2(g)                              ΔH1=74KJ 

(2)2H2O(l) + NH3(g)=>NO2(g) + 
 

 
H2(g)           ΔH2=173KJ 

1/2N2(g) + 2H20(l)=>NO2(g) + 2H2(g)                ΔH=? 

24- 

(1)2NO2(g) + 7H2(g)=>2NH3(g) + 4H2O(l)                   ΔH1=91KJ 

(2)2NO2(g)=>N2(g) + 2O2(g)                                          ΔH2=53KJ 

(3)H2O(l)=>H2(g) + 
 

 
O2(g)                                         ΔH3= -28KJ 

2NH3(g)=>N2(g) + 3H2(g)                                              ΔH=? 

25- 

(1)H2SO3(l)=>H2S(g) + 
 

 
O2(g)                    ΔH1=204KJ 

(2)H2O(l) +SO2(g)=>H2SO3(l)                       ΔH2= - 62KJ 

(3)S(s) + H2O(l)=>H2S(g) + 
 

 
O2(g)            ΔH3= -155KJ 

SO2(g)=>S(s) + O2(g)                                      ΔH=? 

26- 

(1)COCl2(g) + H2O(g)=>CH2Cl2(l) + O2(g)                                 ΔH1=19KJ 

(2) 
 

 
H2(g) + 

 

 
Cl2(g)=>HCl(g)                                                  ΔH2= -92KJ 

(3)CH2Cl2(l) + H2(g) + 3/2O2(g)=>COCl2(g) + 2H2O(g)             ΔH3= -161KJ 

H2O(g) + Cl2(g)=>2HCl(g) + 
 

 
O2(g)                                         ΔH=? 
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27- 

(1)H2SO4(l)=>H2S(g) + 2O2(g)                     ΔH1=377KJ 

(2)SO3(g) + H2O(g)=>H2SO4(l)                     ΔH2= -98KJ 

(3)H2O(g)=>H2O(l)                                        ΔH3= -53KJ 

H2S(g) + 2O2(g)=>SO3(g) + H2O(l)               ΔH=? 

28- 

(1)H2CO3=>H2O + CO2              ΔH1=50KJ 

(2)H2CO3=>H2CO + O2              ΔH2=90KJ 

H2O + CO2=>H2CO + O2                 ΔH=? 

29- 

(1)C3H8(g) + 5O2{g}=>3CO2 + 4 H2O(l)           ΔH1= -2220KJ 

(2)CO2=>C(graphite) + O2                                               ΔH2=394KJ 

(3)H2O(l)=>H2(g) + 
 

 
O2(g)                              ΔH3=285KJ 

3 C(graphite) + 4H2(g)=>C3H8(g)                      ΔH=? 

31- 

(1)2Fe(s) + 3CO2(g)=>Fe2O3(s) + 3CO(g)           ΔH1=32KJ 

(2)3FeO(s) + CO2(g)=>Fe3O4 + CO(g)               ΔH2=25KJ 

(3)Fe(s) + CO2(g)=>FeO(s) + CO(g)                    ΔH3= -1KJ 

3Fe2O3(s) + CO(g)=>2Fe3O4(s) + CO2(g)             ΔH=? 

31- 

(1)N2(g) + 2O2(g)=>2NO2(g)        ΔH1=41KJ 

(2)N2O4(g)=>2NO2(g)                    ΔH2=35KJ 

N2O4(g)=>N2(g) + 2O2(g)               ΔH=? 

32- 

(1)4CO2(g) + 4H2O(g)=>cis-C4H8(g) + 6O2(g)           ΔH1=2711KJ 

(2)cis-C4H8(g) =>trans-C4H8(g)                                ΔH2= - 4KJ 

trans-C4H8(g) + 6O2(g)=>4CO2(g) + 4H2O(g)         ΔH=? 



انون هستمرین های تکمیلی ق  

chemistryhome1.blog.ir 
 

33- 

(1)H2O(l)=>H2(g) + 
 

 
O2(g)                                ΔH1=229KJ 

(2)CH4(g) + 2O2(g)=>CO2(g) + 2H2O(l)              ΔH2= -712KJ 

(3)C(s) + 2H2(g)=>CH4(g)                                      ΔH3= - 60KJ 

C(s) + O2(g)=>CO2(g)                                              ΔH=? 

34- 

(1)C(s) + O2(g)=>CO2(g)                                           ΔH1= -315KJ 

(2)H2O(l)=>H2(g) + 
 

 
O2(g)                                    ΔH2=229KJ 

(3)C2H6(g) + 
 

 
O2(g)=>2CO2(g) + 3H2O(l)           ΔH3= -1248KJ 

C2H6(g)=>2C(s) + 3H2(g)                                           ΔH=? 

35- 

(1)4PCl3(g)=>P4(s) + 6Cl2(g)             ΔH1=650KJ 

(2)PCl5(g)=>PCl3(g) + Cl2(g)            ΔH2=67KJ 

4PCl5(g)=>P4(s) + 10Cl2(g)               ΔH=? 

36- 

(1)CH3COOH(l) + 2O2(g)=>2CO2(g) + 2H2O(l)          ΔH1= -1219KJ 

(2)C(graphite) + O2(g)=>CO2(g)                             ΔH2= -552KJ 

(3)2H2O(l)=>2H2(g) + O2(g)                                     ΔH3=801KJ 

CH3COOH(l)=>2C(graphite) + 2H2(g) + O2(g)      ΔH=? 

37- 

(1)6Fe(s) + 9/2O2(g)=>3Fe2O3(s)             ΔH1= -3453KJ 

(2)6Fe(s) + 4O2(g)=>2Fe3O4(s)               ΔH2= -3128KJ 

3Fe2O3(s)=>2Fe3O4(s) + 
 

 
O2(g)               ΔH=? 
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38- 

(1)ZnO + CO2=>ZnCO3                                                        ΔH1= -17KJ 

(2)Zn(OH)2=>ZnO + H2O                                 ΔH2=72KJ 

(3)Zn(OH)2 + H2CO3=>2H2O + ZnCO3              ΔH3=117KJ 

H2O + CO2=>H2CO3                                           ΔH=? 

39- 

(1)2C2H4O(l) + 2H2O(l)=>2C2H6O(l) + O2(g)            ΔH1=488KJ 

(2)C2H6O(l) + 3O2(g)=>2CO2(g) + 3H2O(l)              ΔH2= -1645KJ 

C2H4O(l) + 
 

 
O2(g)=>2CO2(g) + 2H2O(g)              ΔH=? 

41- 

(1)2CO2(g) + H2O(g)=>C2H2(g) + 
 

 
O2(g)        ΔH1=752KJ 

(2)H2O(g)=>H2(g) + 
 

 
O2(g)                            ΔH2=228KJ 

(3)2CO2(g) + 3H2O(g)=>C2H6(g) + 
 

 
O2(g)       ΔH3=906KJ 

C2H6(g)=>C2H2(g) + 2H2(g)                                              ΔH=? 

41- 

(1)CH2O(g) + N2(g) + 3H2(g)=>N2H4(l) + CH4O(l)          ΔH1=104KJ 

(2)2NH3(g)=>N2H4(l) + H2(g)                                            ΔH2=50KJ 

(3)N2(g) + 3H2(g)=>2NH3(g)                                            ΔH3= -129KJ 

CH4O(l)=>CH2O(g) + H2(g)                                                 ΔH=? 

42- 

(1)N2(g) + 3H2(g)=>2NH3(g)                 ΔH1=-110KJ 

(2)2H2O(l) + NH3(g)=>NO2(g) + 
 

 
H2(g)            ΔH2=259KJ 

 

 
N2(g) + 2H20(l)=>NO2(g) + 2H2(g)      ΔH=?  
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43- 

(1)N2(g) + 3H2(g)=>2NH3(g)                          ΔH1= -55KJ 

(2)2NO2(g) + 7H2(g)=>2NH3(g) + 4H2O(l)         ΔH2=68KJ 

(3)N2(g) + 2O2(g)=>2NO2(g)                        ΔH3= - 40KJ 

H2O(l)=>H2(g) + 
 

 
O2(g)                             ΔH=? 

44- 

(1)H2S(g) + 
 

 
O2(g)=>H2SO3(l)             ΔH1= -286KJ 

(2)H2SO3(l)=>H2O(l) +SO2(g)                 ΔH2= 87KJ 

(3)S(s) + O2(g)=>SO2(g)                          ΔH3= - 416KJ 

S(s) + H2O(l)=>H2S(g) + 
 

 
O2(g)                ΔH=? 

45- 

(1)COCl2(g) + H2O(g)=>CH2Cl2(l) + O2(g)                                  ΔH1=11KJ 

(2) 
 

 
H2(g) + 

 

 
Cl2(g)=>HCl(g)                                                  ΔH2= -55KJ 

(3)CH2Cl2(l) + H2(g) + 
 

 
O2(g)=>COCl2(g) + 2H2O(g)            ΔH3= -97KJ 

2HCl(g) + 
 

 
O2(g)=>H2O(g) + Cl2(g)          ΔH=?  

46- 

(1)SO3(g) + H2O(g)=>H2SO4(l)                      ΔH1= - 49KJ 

(2)H2S(g) + 2O2(g)=>SO3(g) + H2O(l)               ΔH2= -166KJ 

(3)H2O(l)=>H2O(g)                                    ΔH3=26KJ 

H2SO4(l)=>H2S(g) + 2O2(g)                          ΔH=? 

47- 

(1)H2CO3=>H2CO + O2                ΔH1=134KJ 

(2)H2CO + O2=>H2O + CO2              ΔH2=-60KJ 

H2O + CO2=>H2CO3                                        ΔH=? 
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48- 

B2O3 (s) + 3 H2O (g) → 3 O2 (g) + B2H6 (g) (ΔH = 2035 kJ/mol)  

1) H2O (l) → H2O (g)                               (ΔH1 = 44 kJ/mol)  

2) H2 (g) + 
 

 
O2 (g) → H2O (l)                  (ΔH2 = -286 kJ/mol)  

3) 2 B (s) + 3 H2 (g) → B2H6 (g)              (ΔH3 = 36 kJ/mol)  

4) 2 B (s) + 
 

 
 O2 (g) → B2O3 (s)               ( ΔH4=?) 

49-   

PCl5(g)  →  PCl3(g)  +  Cl2(g)           ΔH = ? kJ 

P4(s)  +  6Cl2(g)  →  4PCl3(g)            ΔH1 = -2439 kJ  

4PCl5(g)  →  P4(s)  +  10Cl 2(g)         ΔH2 = 3438 kJ  

51- 

2CO2(g)  +  H2O(g)  →  C 2H2(g) +  
 

 
O2(g) ΔH =? 

C2H2(g) + 2H2(g)  →  C2H6(g)                              ΔH1  = -94.5 kJ  

H2O(g)  →  H2(g) + 
 

 
O2 (g)                               ΔH2  =71.2 kJ  

C2H6(g) +  
 

 
O2(g)  →  2CO2(g)  +  3H2O(g)     ΔH3  = -283 kJ  

51- 

 ΔH =?                                     N2H4(l)  +  H2(g)  →  2NH3(g)  

N2H4(l)  +  CH4O(l)  →  CH2O(g)  +  N2(g)  +  3H2 (g)         ΔH1 =  - 37 kJ  

N2(g)  +  3H2(g)  →  2NH 3(g)                                                ΔH2 = - 46 kJ  

CH4O(l)  →  CH2O(g) +  H 2(g)                                              ΔH3 = - 65 kJ  
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52- 

 ΔH =? H2SO4(l)  →  SO3(g)  +  H2O(g)  

H2S(g)  +  2O2(g)  →  H2SO4(l)                                  ΔH1 = -235.5 kJ  

H2S(g)  +  2O2(g)  →  SO 3(g)  +  H2O(l)                    ΔH2 = -207 kJ  

H2O(l)  →  H2O(g)                                                      ΔH3 = 44 kJ  

53- 

 ΔH =? 2C2H4O(l) + 2H2O(l)  →  2C2H6O(l) +  O2(g)  

C2H6O(l)  +  3O2(g)  →  2CO2(g)  +  3H2O(l)            ΔH1 = -685.5 kJ  

C2H4O(l)  +  
 

 
O2(g)  →  2CO2(g)  +  2H2O(l)         ΔH2 = -583.5 kJ  

54-  ΔH =? N2(g) +  2O2(g)  →  2NO 2(g)  

N2(g)  +  3H2(g)  →  2NH3(g)                                  ΔH1 = -115 kJ  

2NH3(g)  +  4H2O(l)  →  2NO2(g)  +  7H2(g)          ΔH2 = -142.5 kJ  

H2O(l)  →  H2(g)  +  
 

 
O 2(g)                                 ΔH3 = -43.7 kJ  

55- 

 ΔH =? CO2(g)  →  C(s) +  O2(g)  

H2O(l)  →  H2(g)  +  
 

 
O2(g)                                    ΔH1 = 643 kJ  

C2H6(g)  →  2C(s) +  3H 2(g)                                     ΔH2 = 190.6 kJ  

2CO2(g) +  3H2O(l)  →  C 2H6(g) + 
 

 
O2(g)            ΔH3 = 3511.1 kJ  

56- 

 ΔH =? N2H4(l)  +  CH4O(l)  →  CH2O(g)  +  N2(g)  +  3H2 (g)  

2NH3(g)  →  N2H4(l)  +  H2(g)                 ΔH1 = 22.5 kJ  

2NH3(g)  →  N2(g)  +  3H 2(g)                 ΔH2 = 57.5 kJ  

CH2O(g) +  H2(g)  →  CH 4O(l)               ΔH3 = 81.2 kJ  
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57 -

 
 

 
H2(g)  +  

 

 
Cl2(g)  →  HCl(g)                                           ΔH =?    

COCl2(g)  +  H2O(l)  →  CH2Cl2(l)  +  O2(g)                               ΔH1 = 47.5 kJ  

2HCl(g)  +  
 

 
O2(g)  →  H 2 O(l)  +  Cl2(g)                                 ΔH2 = 105 kJ  

CH2Cl2(l) +  H2(g)  +  
 

 
O 2(g)  →  COCl2(g)  +  2H 2O(l)         ΔH3 = -402.5 kJ 

58-         

C2H2(g) +  
 

 
O2(g)  →  2CO2(g)  +  H2O(g) ΔH =? 

C2H6(g)  →  C2H 2(g) + 2H2(g)                                ΔH1 = 283.5 kJ  

H2(g) + 
 

 
O2(g)  →  H2O(g)                                     ΔH2= -213.7 kJ  

2CO2(g)  +  3H2O(g)  →  C2H6(g) +  
 

 
O2(g)        ΔH3 = 849 kJ  

59-                                                                                                                    ΔH =?                    HCl(g) + NaNO2(s) → HNO2(l) + NaCl(s) 

2NaCl(s) + H2O(l) →  2HCl(g) + Na2O(s)                  ΔH1 = 507 kJ  

NO(g) + NO2(g) + Na2O(s) → 2NaNO2(s)                 ΔH2 = - 427 kJ  

NO(g) + NO2(g) → N2O(g) + O2(g)                            ΔH3 = - 43 kJ  

2HNO2(l) → N2O(g) + O2(g) + H 2O(l)                      ΔH4 = 34 kJ  

 


