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Introduction 
 Is mass conserved in other chemical reactions as well? The answer to this question may 

not be immediately obvious. After all, everyday experience may suggest that mass does change 

during a chemical reaction. For example, a campfire burns down to a pile of fluffy ashes that 

have much less mass than the original wood. One of the first scientists to study this question 

was the eighteenth-century French chemist Antoine Lavoisier. Until this time, chemists had not 

considered the possibility that some reactions could involve gases. Gases, like other forms of 

matter, have mass. In his experiments, Lavoisier used equipment designed to trap all the 

reactants and products, including any gases produced during the reactions. Lavoisier found that 

mass was always conserved if all the reactants and products were considered. Lavoisier’s 

conclusion has been supported by the work of many other scientists and is now considered to 

be a scientific law. It is known as the law of conservation of mass: In any given chemical 

reaction, the total mass of the reactants equals the total mass of the products. The law of 

conservation of mass makes sense when you consider what is occurring at the atomic level. 

Experiments have shown that, during a chemical reaction, the atoms in reactant molecules are 

rearranged to form products. Therefore, all the atoms that existed in the reactants are still 

present in the products of the reaction. Atoms cannot be created or destroyed. That explains 

why the total mass of reactants is equal to the total mass of products. 

 

Purpose: 
 The purpose of this experiment was to discover how the mass of baking soda and 

vinegar reacting would differ if the escaping gas was contained in the Ziploc bag or if it were 

allowed to be released. 

 

Hypothesis: 
 

Part A: Baking Soda NaHCO3 and Vinegar C2H4O2 

 

If Baking Soda (NaHCO3) is mixed with vinegar (C2H4O2) in an closed Ziploc bag, then the total mass 

will stay the same because the substances produced in the reaction aren’t going anywhere and cannot 

escape therefore there shouldn’t be any change. 

 

Part B: Baking Soda NaHCO3 and Vinegar C2H4O2 

 

If Baking Soda (NaHCO3) is mixed with vinegar (C2H4O2) in an open Ziploc bag, then the total mass will 

decrease, because due to the bag being open, after the chemical reaction occurs, some of it gas produced 

can escape the Ziploc bag into the open air, thus reducing the overall weight.   
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Materials and Apparatus: 
● 2 Beakers 

● 2 Ziploc Bags 

● Vinegar (15mL each) 

● Baking Soda (2 scoops each) 

● 1 Electronic Balance 

● 1 Scoopula 

● Safety Goggles 

 

Safety Concerns: 
          Since baking soda and vinegar both have centric pH levels, (vinegar = 5, baking soda = 9) 

they are not very dangerous to handle or be exposed to. Safety goggles were used in this 

experiment to prevent any of the substances from causing irritation in the eye. Sodium acetate in 

particular can cause anything from irritation in the eye to serious eye damage. Sodium acetate is 

also dangerous to inhale and can cause loss of consciousness if enough is inhaled. Another 

concern is that sodium acetate can be dangerous if consumed. 

 

Procedure: 
Part A: Baking soda (NaHCO3) and vinegar (C2H4O2) in a closed Ziploc bag 

 

1. Safety glasses were put on 

2. Ziploc bags were labelled “Ziploc bag 1” and “Ziploc bag 2”  

3. 10ml of baking soda was measured into a small beaker.  

4. The measured 10ml of baking soda was poured into Ziploc Bag 1.  

5. 15ml of vinegar was measured into a graduated cylinder.  

6. The measured 15ml of vinegar was poured into a clean beaker. 

7. The beaker of 15ml of vinegar was cautiously and carefully placed into Ziploc Bag 1 and 

then sealed. It was made sure that the beaker’s contents did not spill. 

8. The bag was placed on the balance and then the total mass of the bag, container and its 

contents, were measured and recorded. 

9. The vinegar and baking soda were gently mixed together by knocking over the beaker and 

letting the vinegar spill into the baking soda. The bag was not opened. 

10. Ziploc bag 1 was set aside until there were no bubbles, signaling that the chemical reaction 

was finished.  

11. The total mass of bag 1 and its contents were measured and recorded. It was made sure that 

the bag remained sealed the entire time.  

 
Part B: Baking soda (NaHCO3) and vinegar (C2H4O2) in an open Ziploc bag 

 

12. Steps 3-9 were repeated with Ziploc Bag 2.   

13. The bag was immediately opened after mixing and set aside until there were no bubbles, 

signaling that the chemical reaction was finished.  

14. The total mass of the bag 2 and its contents was measured and recorded.  
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Observations/Results: 
 

Table 1: Mass before and after for opened & sealed Ziploc bags 

Materials Used Mass (g) Before Mixing Mass (g) After Mixing 

Ziploc Bag #1 (Opened) 50.0g 46.9g 

Ziploc Bag #2 (Sealed) 49.1g 48.6g 

 

Discussion/Analysis Questions: 
1. How did the mass of the baggie before reaction compare with the mass after reaction? 

For both bags, there was a very small loss in mass. For the closed bag, the change was 

minimal with a difference of 0.5g. For the bag that was left open, the change was slightly larger 

with a difference of 3.1g. 

 

2. If a change of mass was recorded, give a valid explanation that will account for 

this change. 

 A change in mass was recorded, aforementioned in question #1. Reasoning for the loss 

in mass with open bag is a result of all the CO2 gas escaping the bag. Reasoning for the loss of 

mass in the closed bag is that, although the CO2 gas produced did not escape like the opened 

bag, gas is lighter than a solid or liquid. That is why there is a smaller change in mass with the 

closed bag compared to the opened bag. 

 

 

3. If a change of mass was not recorded, give a valid explanation that will account for this. 

 If no change in mass was recorded, the experiment was performed incorrectly. For the 

bag that was sealed, the change in mass was very minor as the carbon dioxide gas was created 

from the reaction, although it stayed in the bag. The reason the mass decreased even though 

the carbon dioxide stayed in the bag is because gases are lighter than liquids, the state of which 

the reactants started as. 

 

 

4. What gas was produced by each of the reactions in this lab? Explain. 

 Carbon Dioxide gas (CO2) was produced in this lab. When baking soda and vinegar are 

exposed to each other, they bubble and react to form sodium acetate, water and carbon dioxide 

gas which is released into the air, or for the closed bag, into the open space in the bag. The 

equation of the reaction is HC2H3O2 + NaHCO3  NaC2H2O2 + H2O + CO2, as CO2 is carbon 

dioxide produced from the reaction. 

 

 

5. What law is obeyed in this lab? Explain the meaning of the law in your own words. 

 The law of conservation of mass was obeyed in this lab. The law of conservation of 

mass states that the mass of your initial substances (reactants) will be the same as the mass of 

the substances that you get after the reaction has occurred (products).  
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6. When the solutions were mixed, did a chemical change occur? What was the 

evidence in the observations? 

Yes, a chemical change did occur when the solutions were mixed. Two factors of a 

chemical change were present. Firstly, a gas was formed (CO2) and when the water (H2O) 

mixed with the Sodium Acetate (NaC2H3O2), it started to bubble. The second evidence of a 

chemical change occurring was that this reaction is impossible to reverse. 

 

Sources of Error: 
1. There could’ve been hole in your closed bag or the bag could not have been properly closed 

causing the gas to escape the closed bag which is not the purpose for the bag being closed.  

 

2. Some vinegar could’ve spilled in the bag before measuring the mass of the chemicals before 

the reaction, resulting in a different mass than supposed to be measured and the reaction could 

not occur when mixing more vinegar in later when trying to mix the chemicals as some of the 

reaction would’ve already occurred.  

  

Conclusion: 
The purpose of the lab was to discover whether a chemical reaction will cause mass to 

be created, destroyed, or conserved. During the reaction, the two chemicals mixed together to 

form a liquid, bubbly, and fizzy substance. My hypothesis was correct as what happened was 

there was a slight decrease after the reaction in the open bag due to the released gas that 

escaped the bag and I predicted that the closed bag will keep the same mass. The mass of the 

open bag changed from 50.0g to 46.9g, while the sealed bag changed from 49.1g to 48.6g. 

Even though there was a very slight decrease which could have been caused by error, the mass 

basically kept its mass or was supposed to keep its mass due to the gas being unable to escape 

the closed plastic bag. From this lab I have taken away the idea that mass is not destroyed or 

created from a chemical reaction which is what the law of conservation mass states. 

 

 

  

 

 


