
How does temperature affect 
the rate of a chemical 

reaction?



Introduction 
The purpose of this experiment is for people to know what 

temperature their chemical should be for their desired chemical 

reaction. This will be tested by mixing baking soda with vinegar at 

different temperatures. This experiment will help people avoid an 

unpredictable reaction due to heating up or cooling down their chemical 

to much prior to mixing it with another chemical.



Variables

Independent Variable:

● The temperature of the chemical reaction

Dependent Variable:

● The rate of the chemical reaction

Controls:

● The chemical, the amount/measurement 

for the chemical reaction, where it will be 

put



Background Research

Chemical reactions happen everywhere even in your body. When baking soda is 
poured or mixed into vinegar it starts to react by fizzing. The reason why baking 
soda and vinegar have a reaction is because vinegar is an acid and baking soda  is a 
base. Vinegar is a combination of acetic acid and water which is why it is an acid. 
Vinegar is used for a significant amount of things ranging from food to 
experiments. On the other hand, baking soda is a alkaline compound and when 
mixed with acid it will violently react by  producing carbon dioxide gas. Baking soda 
is used for things such as cooking and  cleaning.  Acids and bases are known to 
react, but this experiment will prove if temperature is a factor in how violently they 
react. 



Hypothesis
 if the temperature of Vinegar is Increased prior to being mixed with 
Baking Soda, than the time the chemical reaction occurs will increase.



   Materials
● Baking soda
● Cups (Microwave Safe)
● Measuring Spoons (½of a tablespoon)
● Microwave
● Thermometer 
● Timer
● Vinegar



Procedures

1. Pour 2 tablespoons of vinegar in 3 microwave safe cups

2. Warm each of the vinegar cups independently to different temperatures 

(125F, 50F, & 70F) using the microwave

3. Use a thermometer to ensure the temperature of each cup is exact before 

adding the baking soda

4. Add ½ tablespoon of baking soda to the vinegar

5. Use the timer to measure how long it takes to stop fizzing 

6. Repeat 3 times for each different temperature

7. Keep an accurate record of all data 



Data 
Trial 1 Trial 2 Trial 3

Room Temperature
(70 F)

40 seconds 28 seconds 23 seconds 

Warm Temperature
(125 F)

28 seconds 38 seconds 27 seconds 

Cold Temperature
(50 F)

23 seconds 35 seconds 25 seconds 



Graph Graph



Observation

In this experiment, I proved that altering the temperature of vinegar will change its 

rate of reaction with baking soda. The room temperature reaction was a control reaction. 

The control had some fizz and took an average of 40 seconds to come to a conclusion. 

The warm temperature vinegar had a more violent reaction to the baking soda but only 

took about an average 24 seconds to come to a conclusion. The colder vinegar had a 

slower reaction and took longer for the fizz to come to an end. 



Conclusion
In conclusion, the temperature of a chemical does affect the reaction. To induce 

a quicker and faster yet more violent reaction, a warmer solution is best, while a 

solution at a cooler temperatures will create a longer but less violent reaction. My 

hypothesis was not supported by this data because the warmer temperature did not 

increase the time of the reaction. The warmer the temperature of the chemical the 

bigger the reaction will be. In the future, I would improve this experiment by  testing 

more extreme temperatures and testing different chemical reactions with the same 

procedure. This would increase the accuracy of the experiment. The results of this 

experiment can be used for laboratory safety and heightened awareness when mixing 

chemicals. 
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Room Temperature

● The room temp. One didn 
have a very big reaction but 
did still fizz.



Cold temp. 

● The cold temperature had a bigger 
reaction but the fizz didnt last vey long.



Warm temp. 

● The warm temperature 
had a big reaction, but the 
fizz didnt last a long time. 
The longest it lasted was 
about 24 seconds.


