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Larger Surface Area for Enhanced Chemical Reactivity 
Objective: To demonstrate that chemical reactivity can be enhanced by decreasing particle size and therefore increasing surface area. Nanoparticles, with smaller sizes and larger surface areas, are more chemically reactive compared to the bulk material. Gold, for example, is chemically inert in bulk form. Gold nanoparticles, on the other hand, are so chemically reactive that they can be used to catalyze certain chemical reactions. In this experiment, students will observe how fast Alka-Seltzer, in powder and bulk forms, reacts with water to produce air bubbles and color change.  
Bromothymol Blue (BTB) is used here as a color and pH indicator. BTB acts as a weak acid in solution and therefore can be in acid or base forms which appear yellow and blue respectively. It is green in neutral solution. 
Supplies and Equipments: 
2 Alka-Seltzer tablets 
BTB solution (diluted from 0.04% to 0.004%)
1 pen or pencil 
1 sheet of 8.5 x 11 paper folded in half

4 clear plastic drinking cups 
100 ml beaker
Procedure: 
1. Measure 40 ml of BTB with the beaker and pour into a cup. Repeat with a second cup.
2. Place an Alka-Seltzer tablet into a third cup. 
3. Break a second tablet into several pieces over the folded paper. Use a pen or pencil on its side to crush the pieces into a powder. Slide the powder into the fourth cup.

4. Simultaneously pour the BTB solutions into the two cups with the Alka-Seltzer

5. Note the color change and the bubbles coming out of the cups. In which cup is the reaction more rapid?

6. What is the difference, if any, between the materials in the two cups after the reaction has stopped?

7. Can you infer where the interaction between the Alka-Seltzer and the water occurs? 

8. Wash and dry the cups.

Teacher notes.

1. The powder will be consumed by the reaction much faster than the tablet because of the powder’s larger surface area and thus its enhanced chemical reactivity. The chemical reaction between the water and Alka-Seltzer occurs at the interface between the two substances, or the surface of the Alka-Seltzer (question 7).
2. BTB can be purchased inexpensively from chemical supply houses. Red cabbage extract can be used instead of BTB. Plain tap water works too (see link a below).
3. This activity is adapted from two similar ones on the web.
a. http://www.nanoed.org/courses_materials/Nanodemo2.pdf (page 4)

b. http://nanosense.org/activities/sizematters/properties/SM_Lesson3Student.pdf (page 14) 
