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Experiment: Presence of carbonates in rocks and minerals. 
 

Aim: To investigate, via a chemical reaction, the presence of carbonates in 

different type of rocks and minerals. 

 

 

Hypothesis: If I use an acidic solution on any rock or mineral, a chemical 

reaction will take place and carbon dioxide will be released and detected by 

changing the colour of a bicarbonate indicator solution, proving that all 

rocks and minerals contain carbonates. 



Equipment: 
 

- 2 Bottles of bicarbonate indicator (Thymol blue C27H30O5S; Cresol red 

C21H18O5S; Sodium bicarbonateNaHCO3; Water) 

- Descale Magic sachet 40g (active ingredient: Citric acid 60% w/w) 

- 1 Bottle of Calcium Hydroxide solution 

- pH indicator 

- 3 Test tubes 

- 1 Test tube rack 

- 1 Plastic tube 

(connector) 

- 1 Stopper with hole 

- 1 Pipette 

- 1 Pair of safety 

goggles/glasses 

- 2 Pair of gloves 

- 2 Spoons 

-A funnel 

- 2 Small containers 

- 1 Digital scale 

- Distilled water 

- Paper towel roll 

- Small hammer 

- Baking soda. It will serve as a useful neutralizing agent for spills and 

waste. 

 

- Rock Stone specimens: Aragonite--- Calcite----Marble---Rose Quartz-----           

                                Snowflake Obsidian---- Aventurine ----Amethyst. 

- Special specimen: Rocks from Swallow Rock Dr, Grays Pt 

 

 

 

 

Specimens 

 

 

 

 

 

 



Info 
 

• Carbon dioxide is a gas 

found in the air at 0.04%  

 

• When bicarbonate 

indicator solution is 

equilibrated with air it 

turns red/orange  
 

 

Safety measures: 

 
Risk/Hazard Safety measures 

Handling acidic and alkaline 

solutions 

-Wear safety goggles and gloves at 

all time. 

-Work in an aerated area. 

-Have quick access to water and 

paper towels. 

-Avoid any spillage on bench or 

floor. 

-Clean up any spillage with a wet 

paper towel as quickly as possible. 

Breaking glassware -Use dustpan and broom to pick up 

all pieces of glass. 

-Dispose safely 
 

 

Procedure: 

 
A- Prepare the acidic solution (Descale Magic)  

 

In order to make the acidic solution more concentrated, pour and dissolve a 

sachet (40g) of Descale Magic in container with 500mL water. 

Pour some of the prepared acidic solution into a glass flask. Keep the rest of 

the solution stored in a tight jar for later use.  

 

      B- Equilibration of the bicarbonate indicator with atmospheric air 

 

Before the indicator can be used, it 

must be allowed to reach 

equilibrium with the CO2 in the 

atmosphere. The indicator is 

coloured red when the dissolved 

carbon dioxide concentration is in 

equilibrium with the surrounding air.  

 

   

 

 



C- Testing the presence of carbonates 
 

1- Rinse 2 test tubes using distilled water. 

2- Pour some bicarbonate indicator into a test tube to half full (16 ml). Place 

it on the test tube rack. (fig.1 & 2) 

 

 

  

 

 

 

 

 

 

 

fig.1          fig.2 

 

3- Crush the solid sample by using the small hammer.  

 

4- Weigh 5g of the crushed sample using a digital scale. (fig.3 & 

4) 

 

 

 

             fig.4 

 

 

 

 

 

 

 

fig.3   

 

 

5- Put the pieces inside another test tube 

using a funnel. (fig.5) 

 

             fig.5

  

 



                                                                                        

6- With a pipette, carefully fill the tube with 16 

ml acidic solution. (fig.6) 

 

7- Make sure that the stopper is tightly secured in 

the test tube with the acidic solution. 

 

8- Connect the two test tubes with the plastic 

tube. The plastic tube should stay above the liquid level in the test tube with 

the acid while the plastic tube dipped well into the bicarbonate indicator. 

(fig.7) 

 

9- From time to time, gently shake the tube containing the bicarbonate 

indicator to homogenize the solution. 

 

 

 

fig.7  

 

 

 

 

 

 

 

 

10-Use a pH sticks to test the pH of the bicarbonate indicator solution 

 

11- Repeat the steps 1- 10 using all the specimens. 

 

12- Treat the acid waste in the basin with baking soda to neutralize it and 

then dispose of by washing it down a drain. 

 

To make it a fair test  

 
- Use the same amount, concentration and type of acid to test all samples. 

- Use the same amount and type of bicarbonate indicator in all the 

experiments. 

-Use the same amount of sample to test. 

 

Info 

 Carbon dioxide 

dissolves in water 

to form carbonic 

acid thus reducing 

the pH  

 

 Bicarbonate 

indicator changes 

colour in different 

levels of pH 

 
 



Observations: 
 

A-Testing with calcite, marble and aragonite: 

 

 

The pieces of calcite (marble, aragonite) in presence of the citric acid started 

to react immediately by releasing air bubbles. These bubbles passed through 

the plastic tube into the bicarbonate indicator. It took 1minute 15 seconds for 

the bicarbonate indicator to change colour from red to yellow with the 

marble, 1minute 10 seconds for the calcite and 1miute 5seconds for the 

aragonite. 

 

 

 

 

 

 

 

 

 

 

 

I tested the bicarbonate indicator pH.  

 

In the beginning (red colour) pH= 6.8 

 

 

After the release of the bubbles, the pH of bicarbonate indicator (orangey 

yellow colour) pH= 6.2 

 

 

 

 

 

 

 

 

 

 



Using the pipette, I added 3 drops of calcium 

hydroxide (alkaline) solution to the yellow bicarbonate 

indicator. The colour of the bicarbonate indicator 

changed from yellow to purple. The pH of the purple 

solution of bicarbonate indicator is 8.4 

 

This reaction is reversible. If I reconnect the purple 

solution of bicarbonate indicator with the acid-marble 

tube, the bicarbonate indicator’s colour will change 

back to red than orange than yellow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N.B.I opted to test the pH of the orangey yellow bicarbonate indicator 

instead of the fully yellow one because the pH indicator that I have only 

provided the colour for pH value of 6.2, which corresponded to the orangey 

yellow colour. 



 
 

 

 

Specimen (5g) Marble Calcite Aragonite 

Time for 16ml 

bicarbonate 

indicator to 

change from red 

to yellow 

 

1mn15sec 

 

1mn10sec 

 

1mn5sec 

 

 

 

 

Interpretation 

These entire specimens have revealed that they contain carbonate in their 

structure by changing the colour of the bicarbonate indicator. I think that this 

small difference in time during which the bicarbonate indicator changed 

colour from red to yellow is due to the type of commercialized sealed 

specimens that I used. I don’t think the time will be the same if I had raw 

samples. In addition, we need to take into consideration that 5 and ten 

seconds are very tiny margins and won’t take away the fact that these 

specimens contain carbonates.  

 



 

 

B-Testing using rose quartz, snowflake obsidian, amethyst and 

aventurine 

 

 

No reaction was observed for the 

duration of the experiment (3h). 

The bicarbonate indicator (red) did 

not change colour. 

 

 

 

 

 

 

 

 

 

 

 

C-Testing using the specimen from Swallow Rock Dr, Grays Point 

 

Once the sample was inside the acidic solution, we could observe the release 

of tiny air bubbles but no change in the colour of the bicarbonate indicator. 

 

 

 



Even after crushing the sample, there was no change in the colour of the 

bicarbonate indicator for the duration of the experiment (3h). 

Results: 

 
Rocks & 

Minerals 

Reaction with 

acid 

Bicarbonate Indicator 

Start End 

Calcite + Red Yellow 

Marble + Red Yellow 

Aragonite + Red Yellow 

Rose Quartz - Red Red 

Aventurine - Red Red 

Obsidian - Red Red 

Amethyst - Red Red 

Sample from 

Swallow  

Rock 

- Red Red 

 

Discussion: 

 
The bicarbonate indicator changes its colour from red to orange then yellow 

in presence of carbon dioxide. 

This carbon dioxide released from the rocks and minerals is the result of a 

chemical reaction between the carbonate minerals and the carbonate bearing 

rocks with the citric acid. The production of bubbles of carbon dioxide 

indicates that the carbonate ion is present. The gas appears as bubbles in the 

solution. 

 

In case of the calcite and aragonite: 

CaCO3 + Citric acid+ H2O   H2o + CO2 + Calcium Citrate 

 

In case of marble: 

Marble is composed primarily of calcite, dolomite, or perhaps 

serpentine and other similar minerals. The exact chemical 

composition of marble will greatly vary depending on the location 

and the minerals or impurities present in the limestone during re-

crystallization. Typically, marble is composed of the following 

major constituents: 38-42% Lime (CaO), 20-25% Silica (SiO2), 



2-4% Alumina (Al2O3), 1.5-2.5% various oxides (NaO and MgO), and 30-

32% various carbonates (MgCO3 and others). 

 

As the dissolved carbon dioxide concentration in the bicarbonate indicator 

tube increases the pH falls from 6.8 to 6.2 revealing a more acidic solution. 

The colour changes through red to orange to yellow. 

 

 

Adding Calcium Hydroxide to the yellow bicarbonate indicator solution 

made the concentration of carbon dioxide falls by reacting with all the 

carbon dioxide in the bicarbonate indicator and subsequently changing its 

colour to purple. 

Less concentration in CO2 means the indicator solution is becoming alkaline 

therefore the pH revealed a value of 8.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



In the case of the other minerals like quartz, snowflake obsidian, amethyst 

and aventurine, we did not observe any bubbles and the bicarbonate didn’t 

change colour. This means that these minerals do not contain any carbonate 

in their chemical structure. 

Further research revealed that these minerals present the chemical formula 

SiO2. 

 

As for the specimen, we took from Swallow Rock Dr, Grays Point; the fact 

that the bubbles released did not change the colour of the bicarbonate 

indicator led us to believe that the bubbles are the result of the acid replacing 

air within the pores of the rock and not a result of a chemical reaction with 

the acid. 

 

Further examination of this specific specimen (Swallow Rock Dr) revealed 

that it is made of sand particles.  

 

My researches have shown that sandstones are composed of grains of quartz 

sand.  

However, the interesting part is that some sandstones (sometimes called 

orthoquartzites) are cemented together with quartz cement while others will 

have a calcite cement.  

The calcite cement will react with the citric acid and those sandstones with 

calcite cement will display effervescence. 

 

After crushing part of the specimen and in 

presence of citric acid, there was no 

release of bubbles for the duration of the 

experiment (3h) and no colour change for 

the bicarbonate indicator. This means that 

these sandstones are cemented together 

with quartz cement not calcite. 

 

 

 

 

 

 

 

 

 



 

 

Conclusion: 

 
My hypothesis was that all rocks and minerals contain carbonate. My 

experiment proved that they do not. 

 

Although, carbon is one of the most abundant elements on Earth, rocks and 

minerals are made of different compounds other than carbonates. 
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