 EXP 6 Calorimetry: CO2: Sublimation, Reaction, and Metabolism
Calorimetry is based on the First law of thermodynamics applied to an adiabatic system
· Solution Calorimeter (Constant Pressure)  ∆Hrxn = qrxn = -qwater 
	
[image: image1]

	∆H sys = 0 = ∆Hrxn + ∆Hwater
∆Hrxn = -∆Hwater= -qwater = - masswater SH(water) ∆T

we can measure the enthalpy change of the reaction by measuring the temperature change of the water

SH(water) = 4.184 J/(K g) = 1 cal/(K g)


· Bomb Calorimeter (Constant Volume)  ∆Erxn = qrxn = -qwater
	
[image: image2]

	∆E sys = 0 = ∆Erxn + ∆Ecalorimeter
∆Erxn =  -qcalorimeter = - Ccalorimeter ∆T

we can measure the internal energy change of the reaction by measuring the temperature change within the calorimeter

The heat capacity of the calorimeter Ccalorimeter is determined by burning 1 gram of benzoic acid ∆Ebenzoic = -26.43 kJ/g

Ccalorimeter = - massbenzoic ∆Ebenzoic /∆T



Enthalpy of Sublimation: ∆Hsublimation = ∆Hfusion + ∆Hvaporization
	[image: image3.wmf]P
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	CO2(s) → CO2(l)   ∆Hfus
CO2(l) → CO2(g)   ∆Hvap

_______________________________
CO2(s) → CO2(g)   ∆Hsub
∆Hsub =  - masswater SH(water) (Tf – Ti)

Why don’t we need to worry about the heat absorbed by the CO2(g)?


Enthalpy of Reaction: 2H+(aq) + CO32-(aq) ( H2O(l) + CO2(g)  ∆Hrxn
	
[image: image4]

	(1) 2H+(aq) + 2e- ( H2(g)


(H1
 (2) CO32-(aq) ( C(s) +3/2 O2(g) + 2e-

(H2
 (3) H2(g) + 1/2 O2(g) (  H2O(l)

(H3

 (4) C(s) + O2(g) (  CO2(g)


(H4
__________________________________________

(5) 2H+(aq) + CO32-(aq) ( H2O(l) + CO2(g)
(H5 

(H5 = (H1 + (H2 + (H3 + (H4
(Hf(CO32-(aq))= -(H2 = (H1 + (H3 + (H4 - (H5
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