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Table I – Raw Reaction Data

Complete the table below using data from your Temperature Plots (see the Temperature Plots tab). Note: You should have data from four separate Temperature Plots. 

	Solution
	Trial
	Volume A
(mL)
	Volume B
(mL)
	Volume Total
(mL)
	Initial Temp 
(°C)
	Final Temp (°C)

	
Reaction 1  

	1
	15.00
	13.00
	18.00
	20.00
	6.00

	
	2
	15.00
	14.00
	29.00
	20.00
	4.93

	
Reaction 2  

	1
	15.00
	16.00
	31.00
	20.00
	54.8

	
	2
	15.00
	12.00
	27.00
	20.00
	49.97




Observations and Questions

[1] Which reaction is exothermic and which is endothermic? What in your data leads to this conclusion? Eventually, the temperature of the reaction solution stops changing. Why? 
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Reaction one is exothermic while reaction two is endothermic. The plots curves lead to the solution.
The heat of reaction is used up to form the product and the temperature stops changing 







[2] Describe and explain anything else that happens during each reaction (other than a temperature change). 
In exothermic reaction, energy is released while in endothermic reaction energy is retained. Energy is used in the bond breaking hence formation of products.




Table II – Mass of Solution

Complete the table below using data found under the Activity-Form tab (density), volume data from Table I, and information found under the Background tab (see the Summary of Needed Formulas section near the end). 

	Solution
	Trial
	Density (g / mL)
	Volume Total (mL)
	Mass (g)

	
Reaction 1
	1
	[bookmark: Text4]1.15
	[bookmark: Text5]18
	20.7

	
	2
	1.15
	29
	33.35

	
Reaction 2
	1
	[bookmark: Text6]1.45
	[bookmark: Text7]31
	44.95

	
	2
	1.45
	27
	39.15




Sample Calculation: Show your mass calculation for Reaction 1 (trial 1).

Mass= density x volume
=1.15 x 18
=20.7










Table III – Moles of Reactant B

Complete the table below using data found under the Activity-Form tab (concentration), volume data from Table I, and information found under the Background tab (see the Summary of Needed Formulas section near the end). 

Note: Be careful! Volume B must be in liter (L) here not milliliter (mL) (1000 mL = 1.000 L).

	
Reactant B solution
	Trial
	Concentration
(mol / L)
	Volume B
(L)
	Moles of Reactant B
(mol)

	
NaHCO3
	1
	8.00
	13.00
	104

	
	2
	8.00
	14.00
	112

	
NaCl
	1
	5.00
	16.00
	80

	
	2
	5.00
	12.00
	60






Sample Calculation: Show your moles of Reactant B calculation for NaCl (trial 1). 
Hint: see the Summary of Needed Formulas section under the Background tab.


n = 5x16
=80











Table IV – Heat of Reaction

Complete the table below using data from Table I (temperature), data from Table II (mass), data from Table III (moles of Reactant B), and information found under the Background tab (see the Summary of Needed Formulas section near the end). 

Note: Be careful! Mass must be in kilogram (kg) here not grams (g).  Note: 1000 g = 1.000 kg
Remember that ΔT = TFinal - TInital and that ΔT can be positive or negative.
Report Solution Heat Transfer in kilojoule (kJ) here not joule (J). Note: 1000 J = 1.000 kJ
Report Heat of Reaction per Mole in kilojoule per mole (kJ/mol) here not joule per mole (J/mol).

	
Reaction
	Trial

	Solution Specific Heat
(kJ / kg °C)
	Solution Mass
(kg)
	Solution
ΔT (°C)
	Solution Heat Transfer
(kJ)
	Moles
Reacted
(mol)
	Heat of Reaction
per Mole 
(kJ / mol)

	
Reaction 1
	1
	2.93
	20.7
	-14
	-849.114
	104
	-88307.9

	
	2
	2.93
	33.35
	-15.07
	-1472.6
	112
	-164931.2

	
Reaction 2
	1
	3.35
	44.95
	34.8
	5240.3
	80
	419224

	
	2
	3.35
	39.15
	29.97
	3930.6
	60
	23536




Sample Calculation: Show your solution heat transfer calculation for Reaction 1 (trial 1).


Q=mc∆t
=2.93xk20.7x-14
=-849.114kJ










Sample Calculation: Show your heat of reaction per mole calculation for Reaction 1 (trial 1).
Heat of Reaction per Mole = -849.114x104
[bookmark: _GoBack]=-88307.9kJ / mol












The Content and Work below is Optional. 


Optional: Volume of CO2 Gas

Ideal Gas Law is: P V = n R T, where

P = pressure in atmosphere (atm)

V = volume in liter (L), note that 1 L = 1000 mL

n = the number of mole (mol) of gas

R = gas constant = 0.0821 L  atm / (mol  K)

T = temperature in kelvin (K), note that T = C + 273.15


Calculation: Using the ideal gas law, and your reaction data, determine the volume of carbon dioxide you would collect from Reaction 1 (trial 1) at 20.00 C and 1.00 atm.














Optional: Mass of AgCl Precipitate

The mass of AgCl produced in Reaction #2 can be calculated using the information below.

· Number of Moles of AgCl produced in your reaction
· The Molar Mass of AgCl 

And this formula:

Mass of AgCl produced = Number of Moles of AgCl produced X Molar Mass of AgCl


Calculation: Using your reaction data from Reaction 2 (trial 1) determine the mass (in grams) of the precipitate.
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