	Ocean in a Cup
How Does Acid Affect Ocean Shells?
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	🌊  Background — What's Going On?

	The ocean covers over 70% of our planet, and it is home to incredible creatures — including oysters, clams, coral, and sea urchins. All of these animals build hard shells or skeletons out of a mineral called calcium carbonate (CaCO₃).

Here is the problem: when humans burn fossil fuels, extra carbon dioxide (CO₂) enters the atmosphere. Some of that CO₂ dissolves into the ocean, forming a weak acid called carbonic acid. This process is called ocean acidification — the ocean is slowly becoming more acidic.

Acids react with calcium carbonate and dissolve it. That means shell-building animals may struggle to grow strong shells, or their shells may slowly dissolve. In this experiment, you will use citric acid to model what a more acidic ocean might do to an oyster shell.

Key concept: Scientists measure how acidic or basic a liquid is using the pH scale (0–14). Acids have a pH below 7. Bases have a pH above 7. Pure water is neutral at pH 7.

	pH 1–3 Strong Acid
	pH 4–6 Weak Acid
	pH 7 Neutral
	pH 8–10 Weak Base
	pH 11–14 Strong Base
	pH Scale (0–14)






	❓  Scientific Question

	How does the acidity of water affect the appearance and weight of an oyster shell over 48 hours?



	💡  Hypothesis

	A hypothesis is your educated prediction before the experiment. Write yours in a complete sentence below.

I predict that the oyster shell in the ________________________ water will ________________________ because ________________________.



	🧪  Materials

	Provided in your kit:
1. pH paper with color chart
1. Citric acid (powder)
1. Baking soda (sodium bicarbonate, powder)
1. 2 oyster shell pieces (approximately the same size)
1. Dropper / pipette
1. 4 small cups or glasses (clear is best)
1. 1 measuring cup and a spoon
1. Water
1. A marker and paper labels or tape
1. A kitchen scale to weigh shells before and after
1. A magnifying glass to look closely at shells



	⚠️  Safety Notes

	1. Citric acid is safe and food-grade, but avoid touching your eyes. Wash hands after handling.
1. Baking soda is safe and found in every kitchen.
1. Do NOT eat or drink the oyster shells.
1. Ask an adult before starting the experiment.



	🔬  Methods — Step by Step

	Part 1: Setting Up & Testing pH

1. Label three cups: "Water Only," "Citric Acid Water," and "Baking Soda Water."
1. Fill each cup halfway with water (about ½ cup / 120 mL each).
1. In the Citric Acid Water cup, stir in one level teaspoon of citric acid until dissolved.
1. In the Baking Soda Water cup, stir in one level teaspoon of baking soda until dissolved.
1. Tear off a small strip of pH paper. Use the dropper to place one drop from the Water Only cup onto the strip. Wait 10 seconds, then compare the color to the chart. Record the pH number in the data table.
1. Rinse the dropper with fresh water. Repeat Step 5 for the Citric Acid Water cup, then again for the Baking Soda Water cup. Record each pH.
1. Now create a 4th cup labeled Mixed. Add one dropperful of citric acid water AND one dropperful of baking soda water to this cup. What do you observe? Test the pH of the mixed liquid and record it.

Part 2: The Shell Observation (48-Hour Test)

1. If you have a kitchen scale, weigh each oyster shell piece and write down the weight on your data table or on paper.
1. Place one oyster shell in the Water Only cup.
1. Place the other oyster shell in the Citric Acid Water cup.
1. Leave both cups undisturbed for 48 hours (2 days). You may observe and take notes at 24 hours if you like.
1. After 48 hours, remove each shell carefully. Observe and compare: color, texture, surface, any bubbling you noticed. Weigh the shells again if you used a scale. Record all observations in the data table below.
1. Test the pH of the liquid in the citric acid cup again after 48 hours. Has it changed? Record it.



	📊  Data Table — Record Your Results

	
	Liquid / Sample
	pH Number
	Acid, Base, or Neutral?
	Observations

	Water only (control)
	
	
	

	Water + citric acid
	
	
	

	Water + baking soda
	
	
	

	Citric acid + baking soda mixed
	
	
	



 
	Liquid / Sample
	Beginning Shell Weight
	Shell Weight after 48hrs
	Change in Shell Weight

	Oyster shell in water only  
	
	
	

	Oyster shell in pH 6
	
	
	

	Oyster shell in pH 5
	
	
	

	Oyster shell in pH 4
	
	
	



 



	✏️  Conclusion — What Did You Find?

	Use this fill-in template to write your conclusion. Answer in complete sentences.

This experiment tested how ________________________ would affect ________________________.

The results show that the shell in the citric acid water ________________________, while the shell in plain water ________________________.

My hypothesis was ________________________. My prediction was ________________________ (correct / partially correct / incorrect) because ________________________.

This is important to real ocean life because ________________________.



	🔭  Want to Explore Further? (Optional)

	If you are curious and want to go deeper, try one or more of these extensions:

1. Test other household liquids (lemon juice, vinegar, milk, soda, orange juice) with the pH paper. Where do they fall on the scale?
1. Try a longer soaking time — 1 week. Do the shells dissolve more? Does the pH of the liquid change?
1. Compare different types of shells (snail shells, clam shells). Do thicker shells hold up better?
1. Look up the current average ocean pH. It is around 8.1 today. In the past, before industrialization, it was about 8.2. That sounds like a tiny change — but calculate: how much more acidic is 8.1 compared to 8.2 on the pH scale? (Hint: the pH scale is logarithmic!)
1. Research: What parts of the world have the most acidic ocean water right now? Which marine animals are most at risk?

Science fair tip: If you try any of the extensions above, add a second data table and a new section to your conclusion. That turns this into a multi-part investigation!



	🌍  Real-World Connection

	Ocean acidification is one of the key environmental challenges of our time. The pH of the world's oceans has dropped by about 0.1 pH units since the Industrial Revolution — and because the pH scale is logarithmic, that means the ocean is about 26% more acidic than it was 200 years ago.

Oysters, clams, corals, and tiny plankton called pteropods all build their shells or skeletons from calcium carbonate. When ocean water becomes more acidic, it becomes harder for them to build shells — and existing shells can start to dissolve. Since shellfish like oysters are an important food source for people and ecosystems alike, this is both an ecological and economic issue.

Scientists around the world are studying ocean acidification and working on solutions — from reducing CO₂ emissions to exploring whether certain seaweeds can buffer local ocean pH. Maybe one day, that scientist will be you.
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