
Comparing the Combustion Properties of Different 
Wood Types

How long can different types of wood burn when lit with a 
lighter?

1. Wood is then placed in a fume hood and lit with a lighter  
2. timer is then started and stopped when the flame can no 

longer be seen 
3. Recorded data (time in seconds) is then imputed into table 1 
4. Steps 1-3, are then repeated 5 times with the same type 

of wood  
5. Step 4 is then repeated but with different types of wood 

Because apple was a strong and dense wood type it would 
last longer than the other wood types with but since hickory 
has many splinters, hickory was easier to light. 

Research question Data analysis 

Conclusion Procedures 

Time in seconds 

Different wood types(apple, 
hickory, oak, cherry pecan)   

depen

indepen



Firewood qualities 

Angiosperms primarily include: 
● apple 
● Hickory
● Oak 
● Cherry 
● Pecan 

What makes 
good 
firewood?

● Woods that have little Phloem2

● Dense2

● Less water content 2

sap 

Water 
content 

Phloem or sap in wood is a undesirable quality due to the amount of smoke, these microscopic 
particles can get into your eyes and respiratory system, where they may cause burning eyes, runny 
nose, and illnesses, such as bronchitis.2

Environmental Protection Agency. (n.d.). EPA. Retrieved February 5, 2023, from 
https://www.epa.gov/burnwise/wood-smoke-and-your-health#:~:text=Health%20effects%20of%20wood%20smoke,-Click%20on%20image&text=The%20biggest%20health%20threat
%20from,and%20illnesses%2C%20such%20as%20bronchitis. 

Having water in your wood isn't a good trait, wet wood makes it hard it ignite. Thats 
why many people leave their wood out to dry for several days to achieve the maximum 
heat and time with the wood.2 



Density 

Densities 

Apple .65 – .85 41 – 42

Hickory .83 37 – 58

Oak 0.6 – 0.9 37 – 56

Cherry .63 34 – 56 

Pecan .77 47 

103 kg/m3 Ib/ft3

Wood Density Chart. Workshop. (2012, November 19). Retrieved February 4, 2023, from 
https://cedarstripkayak.wordpress.com/lumber-selection/162-2/ 

Why is density 
a desirable 
trait?

Having dense wood can make sure that the fire gets more substance or fuel to consume in a 
small area. This can prolong the fire in one place to assure that the fire uses all the fuel in 
that place before it moves to another place.2

3



How does combustion work/safety concerns 

The act of burning wood is a incomplete combustion which means that not all the wood is used for 
fuel, the combustion of wood is mainly based on the pyrolysis (i.e. thermal decomposition) of 
cellulose and the reactions of pyrolysis products with each other and with gases in the air, mainly 
oxygen1

Burning of wood. (n.d.). Retrieved February 7, 2023, from 
http://virtual.vtt.fi/virtual/innofirewood/stateoftheart/database/burning/burning.html#:~:text=Ignition%20and%20combustion%20of%20wood%20is%20
mainly%20based%20on%20the,increases%2C%20cellulose%20starts%20to%20pyrolyse. 

How 
does it 
work

Safety 
concerns 

How to 
dispose

Lab 
protection

After the wood is done burning use a pair of tweezers to pick it up and drop it into water 
to cool it down1

Fume hood is used to prevent ash from entering the lungs  
staying away from the fire because getting to close can cause burns and would require 
cool water if you come in contact with the flame 
Keep flammable materials away from fire because it the fire can spread which can 
lead to a uncontrollable fire and ash which can burn or injure your lungs  
Burning done by teacher in chemistry lab with fire blanket and fire extinguisher 
present. 1

C6H12O6 (wood) + 6O2 → 6CO2 + 6H2O + heatChemical 
equation 



Research 
question 

Hypothesis 

Dependent 

Independent 

How long can different types of wood burn when lit with a lighter?

If hickory is a dense wood and is coarse, it can ignite faster and burn better because 
there will be more oxygen from the coarse texture and fuel from the density.

Time in seconds 

Different wood types(apple, hickory, oak, cherry pecan)   

Variables 



Methods of testing combustion on wood

1 2 3

46 5

All different Wood types was 
prepared with a mass of 2.5

Wood was then lit with a lighter 

charred wood 
was placed into 
a beaker with 
water.

Data was then recorded in a 
notebook 

Steps -4 are then repeated 5 
times Data are then graphed in 

a excel sheet 



Time vs trials(apple)

For apple wood there is a average of 11.376 seconds with trial 3 having the most with 19.37 seconds, and trial 4 
having the least with 6.75 seconds. 



Time vs trials(hickory)

With hickory wood everything seems pretty bad but there is one outlier with a time of 36.69 seconds that brought 
the average up by 6.644 seconds the shortest time is with trial 4 which gave 1.75 seconds 



Time vs trials(oak)

With oak a very dense wood, there was trouble lighting the wood, for example trial 4 took to long so we ended it. 
On trial 3 there was a of 10.14 seconds



Time vs trials(cherry)

Cherry having a average of 9.058 seconds with the highest being trial 3 with 14.76 seconds and the lowest in 
trial 4 which is 2.4 seconds 



Time vs trials(pecan)

Pecan being a very dense wood had many troubles lighting, with 2 trials(2 and 3) being unable to combust, trial 
5 having the most time with 5.34 seconds and a average of 2.162 seconds. 



Time vs types of wood(average)+density 

As the wood was lit and the time was measured apple lasted the longest with a time of 11.376 seconds on 
average and pecan at the last with a average of 2.162 seconds 

apple 6.25

hickory 6.25

Oak 8.333

cherry 6.25

Pecan 6.25



Discussion of experimental results 

Claim 

Evidence 

Reasoning 

Apple wood lasted the longest on average while burned while hickory did get the longest 
lasting time on one of the experiments, with cherry being 3rd, oak being 4th, and pecan 
being 5th.

Apple with a average of 11.376 seconds had the highest average. Hickory on trial 4 had a 
36.69 second of combustion making it the longest lasting trial. 

When the apple wood was lighted the highest it was measured was at 19.37 
seconds with the lowest of 6.75 seconds. This leads to a high average of 11.376 
seconds which makes it the best wood to burn for time. 
When hickory was burned it had a average of 3.47 seconds until one burned for 
exceptionally long with a time of 36.69 seconds bringing the average to 10.114 
seconds. 



Possible Errors with the experiment 

Possible errors 

When the wood was cut there may be smaller holes in them that could have altered 
the actual volume of the wood

When the lighter lit the wood there could have been a set time for the lighter to light 
the wood.

Possible effects 
if the weight was a set number and the volume was also a set number then there 
might be one wood with lesser mass due smaller holes in it 

If the lighter was set on oak for 11 seconds compared to setting a lighter on hickory 
for 16 seconds this could have lead to the reason why hickory has a outlier 

As cherry was lighted its results were around the same spots with a average of 
9.058 seconds. The combination of 4 trials with the time of 11.9, 6.75, 14.76, 2.4, 
9.48 seconds brings it to the top 3. 
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