
PIE (Phase Diagram Experiment) – In class demonstration. 

 

 

Ga-In melting behavior demonstration 

Duration: ~20 min 

Prerequisites: none. This activity is designed for students how have never work with multi-component 

systems before. 

Material needed: 

- 1 piece of gallium.  

Tip: To prepare the gallium, place the piece in a beaker and place the beaker in hot water. Once the 

gallium is fully melted (temperature of melting point = 29.76 °C), poor the gallium in a silicon ice cube 

tray and keep the tray in the freezer until the beginning of the class. 

- 2 pieces of indium: one large, one small. 

You can find these two metal online (prices listed are prices on 03/31/2025): 

$89.99: 100g of Gallium 

$72.99: 100g of Indium 

- A scale 

- Paper towels 

- Gloves 

Demonstration: 

1) Weight the cube of gallium and the small piece of indium separately. 

2) Rub them together for a couple of minutes. The students should be able to see that melt has 

started to form. We recommend wearing two pairs of glove to limit the influence of body 

temperature. 

It’s a good moment to start a class discussion and ask them to formulate hypothesis on what 

they think happened. 

3) Use a paper towel to wipe off all the liquid. 

4) Weight the cube of gallium and the small piece of indium separately again. 

5) Students can now estimate the respective proportions of gallium and indium that melted.  

6) Repeat the experience using the large piece of indium. You should obtain a similar result. 

Continue the class discussion.  

Assessment: 

At the end of the demonstration, the students should have understood that the initial melting 

temperature does not depend on the respective weight of the two metals. The phase diagram for 

gallium-indium (Ga-In) binary system is provided on the next page. The instructor can choose to show it 

to the students or not. 

 

https://www.amazon.com/Gallium-Liquid-Metal-99-99-Melting/dp/B07L57GSG9/ref=sr_1_4?crid=1KRFHI975VIOU&dib=eyJ2IjoiMSJ9.i3xtfsOisAOkUlfGr-JHK24hnl6Fak3-6bzhWUO_sPo5OO5Qccm9wLvn67k2FzyUcIYCXOjglAqTynZtbo0CLEpzbJmLaJsMRdRnLyDp24zyKOYjNBibD01Jw-JFhLFRM8nBnJ1cVu9SMbisz-geBP-DW0lLqzG0E7udJMNNyWmQDFAQH7TL8UrumWasepugtXQbYboeOu_Q8j7_OUzhFXGlVBNUThogCt8VRjle_nQ.aLXHFWZIlV0fj4wW7oJttlQmQ9aGFp6bgtS-lut_Y-A&dib_tag=se&keywords=gallium&qid=1743463728&sprefix=gallium%2Caps%2C151&sr=8-4
https://www.amazon.com/99-995-Research-Experiments-Specimen-Collection/dp/B0DSTWL93C/ref=sr_1_15?crid=VYI218GDHNUK&dib=eyJ2IjoiMSJ9.2WDtq4tdlwpHzN69Xr33Sx17pqnJ_xhrxSdEZwueeROYu4i-4ODB0S72iZE7FlGSUSAJUSneUl4l7BeRBiRD5ev3TuuS3WzhElgVPASVmAjrafJxj8B6kbBrctpMVr0ggQuVZvMvr-yq-J2ZrLWHzjZ_87zIGy4iKPJP0YsJR5R58mmunCX3JeSycJHS7-XgYSMJ540dEy0y3EwvOWpzYSUEny8h7jaCvnrhH6uAErA.p13Jl6e5_e3j-gF7FZ19pMpfwkBY22gbwJ7Jkc3-t8g&dib_tag=se&keywords=indium&qid=1743463775&sprefix=indium%2Caps%2C149&sr=8-15
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Figure 1. Binary phase diagram of gallium (Ga) and indium (In) determined through laboratory data 

(indicated by the yellow circles) by Rugg and Chart (1990). XIn = mass fraction of indium. 

Reference: 

Bridget C. Rugg, and Tim G. Chart (1990), A critical assessment of thermodynamic and phase diagram data 

for the gallium-indium system. Calphad, 14(2), 115-123, DOI: 10.1016/0364-5916(90)90013-P. 
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