
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChem13a
Title: Enthalpy of Fusion of Ice
Purpose: 
To measure temperature changes as ice melts in water
To calculate heat changes from experimental data

To calculate the
Materials: 

	hot tap water

ice chips
balance or calibrated foam cup thermometer
	foam coffee cup

metric ruler

plastic cup

marker


Procedure: 
If a balance is not available, use the Calorimeter Calibration Method below 

1. Add 25.0  mL hot water to foam cup and record mass and temperature

2. Add a few ice chips to the water in the cup, stir, record mass, volume, and temperature AFTER the ice has completely melted. 

3. Record your data in Data Table 1, below
(Convert volume to mass if a balance is not available)
4. Calculate the enthalpy of fusion of ice, using the steps in Data Table 2 below. 

5. Repeat procedure several times, using 10 ml, 30 mL, 40 mL, and 50 mL water.
6. You should repeat the experiments until you have consistent data

	Calorimeter Calibration Method
a. Add 5.00 mL tap water to cup and mark level 

b. Add water at 5.00 mL increments, marking the level each time

c. Convert mL levels to grams, using the temperature-density data for tap water (
Sample Calculation at 40oC

25 mL H2O x 0.992 g/mL = 24.8 g H2O
	Temperature (oC)
	Density of Tap Water

(g/mL)

	
	0
	0.999

	
	4
	0.999

	
	10
	0.999

	
	20
	0.998

	
	30
	0.995

	
	40
	0.992

	
	50
	0.989

	
	60
	0.984

	
	60
	0.980

	
	80
	0.975

	
	90
	0.965

	
	100
	Steam!


Results: 
	Data Table 1: Experimental Data

	Trial (
	1
	2
	3
	4
	5

	        initial volume of hot water (mL)
	
	
	
	
	

	a. mass of hot water (g)
	
	
	
	
	

	b. initial temperature of water (oC)
	
	
	
	
	

	c. final temperature (water + melted ice) (oC)
	
	
	
	
	

	        final volume (water + melted ice) (mL)
	
	
	
	
	

	d. total mass (water + melted ice)
	
	
	
	
	

	e. ice temperature (oC)
	0
	0
	0
	0
	0

	Data Table 2: Calculations

	Quantity
	Calculation
	
	
	
	
	

	f. mass of ice
	d − a
	
	
	
	
	

	g. ΔT for hot water (oC) (Tf − Ti)
	c − b
	
	
	
	
	

	h. heat lost by water (cal)
	a x (c − b) x 1
	
	
	
	
	

	i. ΔT for ice (oC) 
	c − e
	
	
	
	
	

	j. heat gained by ice (oC)
	f x (c − e) x 1
	
	
	
	
	

	k. heat lost + heat gained (cal)
	h + j
	
	
	
	
	

	l. heat of fusion of ice (cal/g)
	-k/f
	
	
	
	
	

	m. percent error
A = 80 cal/g or 
	
[image: image1.wmf]100

AO

x

A

-


	
	
	
	
	

	n. heat of fusion of ice (J/g)
	use 4.18 J = 1 cal
	
	
	
	
	

	o. percent error
A = 334 J/g 
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	p. molar heat of fusion (kJ/mol)
	n x 18.0 g/mol x 1 kg/103 J
	
	
	
	
	

	q. percent error
A = 6.05 kJ/mol
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Analysis Questions
1. Explain why ΔT for the hot water is negative. What does the negative sign indicate in terms of energy flow?
2. In your calculations, you assumed that the temperature of ice is 0 oC. Explain this assumption.

3. Is the sign of the heat absorbed by the ice positive or negative? Explain.

4. Were your percent error values lower or higher when you started out with a larger sample of water? Explain.

5. Indicate sources of error
Conclusion:  State the following values
· average heat of fusion of ice ± percent error in cal/g
· average heat of fusion of ice ± percent error in J/g

· average molar heat of fusion in ± percent error in kJ/mol
Reflection: Personal commentary about what you learned from the lab activity






____________________________________________________________________________________


AP Chemistry
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