H and U of the Carbonate Reaction

	
	2H+(aq)
	+
	CO32-(aq)
	 EQ \o(→,←)
	H2O(l)
	+
	CO2(g or aq)
	

	 EQ \o(H,—)fo
	0
	
	-677.14
	
	-285.83
	
	-393.51 or -413.8
	kJ mol-1

	 EQ \o(C,—)po
	
	
	
	
	75.291
	
	
	J mol-1 K-1

	Vol
	100
	
	100
	
	200
	
	
	mL

	moles
	0.2
	
	0.1
	
	11.1
	
	
	initial moles


 EQ \o(H,—)rxn = 1(-285.83) + 1(-393.51) -1(-677.14) -1(0) = -2.20 kJ/mole CO2(g)
or

 EQ \o(H,—)rxn = 1(-285.83) + 1(-413.8) -1(-677.14) -1(0) = -22.49 kJ/mole CO2(aq)

0.1 moles of K2CO3 (13.2 gm) and 0.2 moles of HCl are reacted in 200 ml of water.

	T = 1.5 oC
	T = 1.8 oC
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	H = qp
	U = qv


Experimental

rxn = qp = -qH2O  = -(11.1 mol)(75.29  EQ \f(J,mol K)  )(1.5 K)= -1250 J or  EQ \f(-1250 J,0.1 mol)  = -12.5  EQ \f(kJ,mol Rxn) 
Urxn = qv = -qH2O  = -(11.1 mol)(75.29  EQ \f(J,mol K)  )(1.8 K)= -1500 J or   EQ \f(-1500 J,0.1 mol)  = -15.0  EQ \f(kJ,mol Rxn) 
Relationship of U and H

H = U + PV) = U + (PV)  U + (PgVg - PlVl) ( U + PgVg  (U + ∆ngas RT  (PlVl<<Pg Vg)

 EQ \o(U,—)( EQ \o(H,—) − 1 RT = -12500 − (8.314)( 298) = -15000  EQ \f(J,mol)   = -15.0  EQ \f(kJ,mol Rxn) 
Relationship of Cp and Cv for a ideal gas

Hideal = n  EQ \o(C,—)p T ,    Uideal = n  EQ \o(C,—)v T,    (PV) = n R T   ,and ∆H = ∆U + ∆(PV) gives
         n  EQ \o(C,—)p T = n  EQ \o(C,—)v T + n R T
  EQ \o(C,—)p =  EQ \o(C,—)v + R
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