[bookmark: _GoBack]Do all reactions occur spontaneously? No.  They need to have enough energy

Kinetics: The study of how reactions occur
Activation Energy: the minimum amount of energy needed to start a chemical reaction
Heat of Reaction: Energy absorbed(endothermic) or released (exothermic) during a chemical reaction.  It is equal to the difference between the potential energy of the products minus the potential energy of the reactants.
[image: 6005f98a67a816e9a168c32d9156c0a4]

	2 H2(g)   +  O2(g)    2 H2O(l)  +  571.6 kj   
∆H =_______________
Exothermic or Endothermic?

What if I only wanted to make 1 mole of  H2O?

2 H2O(l)  +  571.6 kj     2 H2(g)   +  O2(g)  
∆H= ____________
Exothermic or Endothermic?


CH4(g)  + 2 O2(g)      CO2(g)     2 H2O(l)  
 Where would heat be added to this equation?

2NH4Cl(s)       NH4+(aq)   +   Cl – (aq)
Where would heat be added to this equation?   
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Table I

Heats of Reaction at 101.3 kPa and 298 K

Reaction AT (K))*
CIH,(g) + 20,(g) —> CO4(g) + 2,0(€) ~890.4
Cylly(g) + 50,(g) —> 3CO4(g) + 4H,0(0) -22192
2C4H (0) + 250,(g) —> 16CO,(g) + 1SH,0() 10943
2CH,0H(() + 30,(g) —> 2C04(g) + 4H,0(€) ~1452
C,yHLOH(€) + 304(g) —> 2C0,(g) + 31,0(€) 1367
CH104(s) + 60,(g) —> 6CO,(g) + 61L,0(C) 2504
2C0(g) + Oy(g) —> 2COy(g) ~566.0
Cls) + Oyfg) —> COy(g) -3035
4AI(s) + 30,(g) —> 2AL,04(s) -3351
Ny(g) + Op(g) —> 2NO(g) +162.6
Ny(g) + 204(g) —> 2NO4(g) +66.4
2H,(g) + Oyg) —> 21,0(g) -483.6
2H,(g) + Oy(g) — 21L,0(0) 6
N, (g) + 3H,y(g) —> 2NI,(g) 91§
2C(s) + 3H,(g) —> CyH(g) -840
2C(s) + 2Hy(g) —> Cyll,(g) +52.4

20(s) + Hylg) —> Callylg) B
Hy(g) + Iylg) —> 211I(g) +53.0
KNOy(s) 2% K*(aq) + NOgfaq) 13459
NaOH(s) 2% Na*(aq) + OH-(aq) —4451
NH,Cl(s) 2% NH,*(aq) + ClHaq) +1475
NHNOy(s) 225 NH,*(aq) + NOy(aq) +25.60
NaCl(s) 225 Nat(aq) + Cl-(aq) 1388
LiBr(s) =25 Li*(aq) + Br{aq) —48.83
H*(aq) + OH-(aq) —> H,0(() 558

*Minus sign indicates an exothermic reaction





