EXPERIMENT 2
The Thermodynamics of Mixing
The goal of this experiment is to determine the heat released or absorbed when two solvents are mixed.  Each group will perform a set of calorimetric experiments that will measure the temperature change that occurs when two solvent are mixed in an insulated Styrofoam cup.
	Group 1
	
	
	
	
	

	1)
	MA
	2.0 mL H2O and 41.7 mL MeOH

	2)
	MF
	22.0 mL H2O and 33.2 mL MeOH

	3)
	AC
	6.0 mL H2O and 39.8 mL ACN

	4)
	AH
	30.6 mL H2O and 22.0 mL ACN

	5)
	IB
	2.0 mL H2O and 35.0 mL i-ProH

	6)
	IG
	13.0 mL H2O and 23.9 mL i-PrOH

	
	
	
	
	
	

	Group 2
	
	
	
	
	

	1)
	MB
	4.0 mL H2O and 36.9 mL MeOH

	2)
	MG
	26.0 mL H2O and 25.4 mL MeOH

	3)
	AD
	7.0 mL H2O and 30.2 mL ACN

	4)
	AI
	37.4 mL H2O and 12.0 mL ACN

	5)
	IC
	6.0 mL H2O and 58.5 mL i-ProH

	6)
	IH
	15 mL H2O and 15.8 mL i-PrOH

	
	
	
	
	
	

	Group 3
	
	
	
	
	

	1)
	MC
	6.0 mL H2O and 58.5 mL MeOH

	2)
	MH
	29.0 mL H2O and 16.0 mL MeOH

	3)
	AE
	9.0 mL H2O and 26.0 mL ACN

	4)
	AA
	2.0 mL H2O and 53.6 mL ACN

	5)
	ID
	7.0 mL H2O and 44.4 mL i-ProH

	6)
	II
	32.0 mL H2O and 15.0 mL i-PrOH

	
	
	
	
	
	

	Group 4
	
	
	
	
	

	1)
	MD
	7.0 mL H2O and 23.4 mL MeOH

	2)
	MI
	32.6 mL H2O and 8.0 mL MeOH

	3)
	AF
	11.0 mL H2O and 21.3 mL ACN

	4)
	AB
	4.0 mL H2O and 47.6 mL ACN

	5)
	IE
	9.0 mL H2O and 38.3 mL i-ProH

	6)
	IA
	1.0 mL H2O and 39.4 mL i-PrOH

	
	
	
	
	
	

	Group 5
	
	
	
	
	

	1)
	ME
	9.0 mL H2O and 20.3 mL MeOH

	2)
	MA
	2.0 mL H2O and 41.7 mL MeOH

	3)
	AG
	13.0 mL H2O and 16.3 mL ACN

	4)
	AC
	6.0 mL H2O and 39.8 mL ACN

	5)
	IF
	11.0 mL H2O and 31.3 mL i-ProH

	6)
	IB
	4.0 mL H2O and 70.0 mL i-PrOH

	
	
	
	
	
	

	Group 6
	
	
	
	
	

	1)
	MF
	11.0 mL H2O and 16.6 mL MeOH

	2)
	MB
	4.0 mL H2O and 36.9 mL MeOH

	3)
	AH
	30.6 mL H2O and 22.0 mL ACN

	4)
	AD
	7.0 mL H2O and 30.2 mL ACN

	5)
	IG
	13.0 mL H2O and 23.9 mL i-ProH

	6)
	IC
	6.0 mL H2O and 58.5 mL i-PrOH

	
	
	
	
	
	

	Group 7
	
	
	
	
	

	1)
	MG
	26.0 mL H2O and 25.4 mL MeOH

	2)
	MC
	6.0 mL H2O and 30.8 mL MeOH

	3)
	AI
	37.4 mL H2O and 12.0 mL ACN

	4)
	AE
	9.0 mL H2O and 26.0 mL ACN

	5)
	IH
	15.0 mL H2O and 15.8 mL i-ProH

	6)
	ID
	7.0 mL H2O and 44.4 mL i-PrOH

	
	
	
	
	
	

	Group 8
	
	
	
	
	

	1)
	MH
	29.0 mL H2O and 16.0 mL MeOH

	2)
	MD
	7.0 mL H2O and 23.4 mL MeOH

	3)
	AA
	2.0 mL H2O and 53.6 mL ACN

	4)
	AF
	11.0 mL H2O and 21.3 mL ACN

	5)
	II
	32.0 mL H2O and 15.0 mL i-PrOH

	6)
	IE
	9.0 mL H2O and 38.3 mL i-ProH

	
	
	
	
	
	

	Group 9
	
	
	
	
	

	1)
	MI
	32.6 mL H2O and 8.0 mL MeOH

	2)
	ME
	9.0 mL H2O and 20.3 mL MeOH

	3)
	AB
	4.0 mL H2O and 47.6 mL ACN

	4)
	AG
	13.0 mL H2O and 16.3 mL ACN

	5)
	IA
	2.0 mL H2O and 78.7 mL i-PrOH

	6)
	IF
	11.0 mL H2O and 31.3 mL i-ProH


(For each of the different mixtures that you investigated)* answer the following questions.

1. Does a chemical reaction occur?  What are hydrogen bonds?

2. Is the process of forming a hydrogen bond endothermic or exothermic?

3. Is the overall process exothermic or endothermic?*
4. Is the change in entropy positive or negative?*
5. Is G of mixing positive or negative?*
