
Enthalpy of fusion and heating/cooling curves 

 

Background 

 

You know from experience that you must add heat to liquid water in order to change it to steam.   

 

If the water is the system, is the ∆H of this state change positive or negative? 

Is a state change from liquid water to water vapor endothermic or exothermic? 

 

On a molecular level, explain what you think is happening that causes this observed 

thermodynamic phenomenon.  Include a particle diagram with your explanation. 

 

Overview 

Today, you will be investigating how lauric acid behaves when you heat and cool it. 

 

Goals 

 Use Vernier to create a heating curve and a cooling curve for lauric acid. 

 Experimentally determine the melting point and freezing point of lauric acid 

 Experimentally determine the heat of fusion of lauric acid. 

 Compare your experimental results to reference values. 

 

Potentially helpful information 

 

Lingo refresher: 

Heating curve = a plot of temperature versus time for a process where energy is added at a 

constant rate 

 

New lingo:  

Enthalpy of fusion, ∆𝐻𝑓𝑢𝑠
°  = enthalpy change (kJ) that occurs when a 1 mole of a solid melts, aka 

heat of fusion 

 

Enthalpy of vaporization, ∆𝐻𝑣𝑎𝑝
°  = enthalpy change (kJ) that occurs when 1 mole of a liquid 

vaporizes, aka heat of vaporization 

“Lauric acid, or dodecanoic acid is the main fatty acid in coconut oil and in palm kernel oil, and 

is believed to have antimicrobial properties. It is a white, powdery solid with a faint odor of bay 

oil. Lauric acid, although slightly irritating to mucous membranes, has a very low toxicity and so 

is used in many soaps and shampoos.” 

Source: Human Metabolome Database (HMDB) 

Record Name: Dodecanoic acid 

URL: http://www.hmdb.ca/metabolites/HMDB0000638 

Description: The Human Metabolome Database (HMDB) is a freely available electronic 

database containing detailed information about small molecule metabolites found in the human 

body.  

License Note: HMDB is offered to the public as a freely available resource.  

License URL: http://www.hmdb.ca/citing 

 

 

 

 



Specific heat capacity of lauric acid = 1.80 J/g 

 

Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New York, NY: 

John Wiley and Sons, 1978-1984., p. V4: 817 (1978)  

 

Source: HSDB 

Record Name: DODECANOIC ACID 

URL: https://pubchem.ncbi.nlm.nih.gov/source/hsdb/6814 

Description: HSDB is a toxicology database that focuses on the toxicology of potentially 

hazardous chemicals. It provides information on human exposure, industrial hygiene, emergency 

handling procedures, environmental fate, regulatory requirements, nanomaterials, and related 

areas. The information in HSDB has been assessed by a Scientific Review Panel.  

 

Boundaries 

 

As always, wear googles, aprons, closed-toe shoes.   

 

Be careful around hot things.  Move intentionally and know where your body parts are in relation 

to objects that can burn you. 

 

Even though it isn’t labelled toxic, keep the lauric acid out of your nose, mouth, and eyes.  It can 

be very irritating in this concentrated form. 

 

Each group can use about 15g of lauric acid.  That’s about all we have. 

 

Be careful with the Vernier temperature probes and LabQuest minis.  Please keep from melting 

cords or overheating probes.  Also, please refrain from pushing the probes around in solid lauric 

acid. 

 

Clean probes with methanol or ethanol.  WEAR PROTECTIVE GLOVES WHEN CLEANING 

THE PROBES. 

 

What to show  

 

 responses to background prompts 

 procedure (specific enough that I could exactly replicate what you did) 

 clear, complete, neat data presentation 

 heating curve and cooling curve for lauric acid 

 melting point and freezing point identified and value specified on appropriate graphs 

 calculations of heat of fusion (∆𝐻𝑓𝑢𝑠
°  ) of lauric acid 

 percent difference between experimental value and reference value of ∆𝐻𝑓𝑢𝑠
°  for lauric 

acid 

 Answer this question thoroughly: What causes different materials to have different ∆𝐻𝑓𝑢𝑠
°  

and different melting points? 

 


