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Scientific Observation & Description
(adapted from http://nshs-science.net/chemistry/make_handout.php?course=821& path=common& handout=CL1-candle& cornerstone=yes)
Purpose

The purpose of this experiment is to learn about the process of a candle burning. The goals of the experiment include practice in the art of observation and the art of questioning, and the development of a better understanding of the scientific process. You will write the equation for combustion of a candle. 

Introduction

The scientific process is a systematic way of attempting to explain natural phenomena; careful observation is the first step in this process. An observation is a fact obtained with the senses without judgment. For example, given a piece of ice in water, one would observe that the ice floats. This is an example of an observation. Recording that the ice is less dense than the water is not an example of an observation, since the density (mass/volume) of ice and water is not sensed directly. The comparison of the densities of the liquid vs. solid water is an interpretation, rather than an observation. Observations, not interpretations, are the direct input that should be recorded while performing every experiment.

The burning of a candle may seem to be a simple process to the casual observer. Closer observation and experimentation reveal that the burning of a candle is rather complex. During this activity you will observe the burning of a candle, formulate questions about the process, and conduct experiments to gain insight into what is happening. What you find may surprise you!

The Candle

A candle is made of paraffin (also known as paraffin wax), and a wick. Paraffin is purified from crude oil, and is thus a petroleum product. Petroleum is formed in the Earth in a natural process over the period of millions of years. Paraffin is a mixture of molecules made of carbon and hydrogen. The hydrogen and carbon composition of paraffin is the reason it is classified as a hydrocarbon. Although paraffin is comprised of a variety of different molecules, a typical molecule contains 25 carbon atoms, and 52 hydrogen atoms; we can use this to give us C25H52 as a rough chemical formula for paraffin. Paraffin, like other products from crude oil such as gasoline, diesel, and kerosene, is a hydrocarbon fuel. The burning of any hydrocarbon produces carbon dioxide, water, and heat.

The wick in a candle is typically a braided cotton string. Cotton consists largely of cellulose. Cellulose is the most abundant biomolecule on Earth. It is composed of carbon, hydrogen, and oxygen. 

Safety and Waste Management

1. The largest risk in this experiment is the danger of hair or clothing catching on fire. Long hair should be tied back, and loose clothing attended to. Reacquaint yourself with the locations of the fire safety equipment. 

2. Be sparing with the use of matches for purposes of keeping the air in the classroom cleaner. Extinguish the matches in a 250 mL beaker with about 50 mL of water. 

All materials should be returned to their places of origin. Candles may be left attached to note cards for the next class. Used matches should be retrieved from the waste beaker and placed in the trash can.
Procedure

The procedure for this activity is separated into a number of individual experiments, each of which focuses attention on one aspect of a burning candle. Perform only those experiments your teacher tells you to perform.

I. Candle Observation Procedure

1. If the candle is not already attached to a note card, use melted wax to attach it. 
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Observe the candle as carefully as you can, using your senses: sight, sound, feel, smell (but not taste!). Record seven qualitative and quantitive observations your report form under the title "OBSERVATIONS, BEFORE BURNING." 

3. Light the candle. Observe the candle and flame as carefully as you can. Record seven observations on the report form under "OBSERVATIONS, DURING BURNING." Include a sketch. Observe the candle burning for at least five (5) minutes. 

4. Blow the candle out. Observe the candle until no more changes are taking place. Record seven observations under "OBSERVATIONS, AFTER EXTINGUISHING." 

5. To the curious person, observations are almost always followed by questions. The "curious person" includes each of us, since humans are by nature curious! Write six questions that arise from your observations on your report form. Only write questions for which you do not know the answer! If you find formulating six questions difficult, you may have observed the candle carefully enough. Relight, and observe again. 

II. Experimenting with a Candle

Directions:

For each experiment below, do the following (record your responses on your report form or in your laboratory notebook, as instructed by your teacher):
1. Read the experiment. 

2. Predict what will happen when you do the experiment. Record your predication(s) 

3. Perform the experiment 

4. Write your observations. 

5. Write a logical question that stems from doing the experiment. 

6. Write down one or two logical conclusions for each step, remember you are trying to determine the correction equation for combustion. Many experiments will give you either a reactant or product for your equation. 

Experiment 1
Will the candle still burn if a piece of aluminum foil is placed over the wick before the candle is lit? In this experiment you will investigate lighting the candle when a piece of aluminum is placed over the wick. 

Read through the procedure. Predict the outcome and record your prediction on the provided report form.
Procedure:

1. Cut a piece of aluminum foil into a square with 3 cm sides. 

2. [image: image3.png]


Use your pen or pencil tip to punch a hole through the center of the foil. Make the hole about the same diameter as the diameter of the wick.

3. Place the aluminum foil tightly over the wick, covering the wax at the top of the candle. Only the wick should be exposed above the aluminum foil. 

4. Light the wick and observe for several minutes. If any wax comes through the aluminum foil, clean the foil and try again.
5. Record observations on the report form. You should find the candle is difficult to light and will not stay lit (this can be your results).
6. Write a logical question and conclusion that stems from doing the experiment on the report form. 
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Experiment 2
What changes take place in a beaker if it is held over a burning candle?

Read through the procedure. Predict the outcome and record your prediction on the provided report form.
Procedure:

1. Light the candle. 

2. Lift a clean, dry 250 mL beaker with both hands, and place it inverted (upside down) over the candle as shown. The rim of the beaker should be roughly level with the base of the wick of the candle. Vary the height of the beaker until the candle will just continue to burn and hold the beaker at this height for a few seconds and note the appearance of the material, which collects on the sides of the beaker.
3. Lift the beaker off of the candle and place upright (right side up) on the lab bench. Be careful — the beaker will be hot! 

4. Observe the beaker carefully. If you would like to repeat the experiment, allow the beaker to cool first and wipe out the inside. 

5. Record observations on the report form.

6. Write a logical question and conclusion that stems from doing the experiment on the report form. 
7. Wipe out inside of beaker when finished to clean it.
Experiment 3
What happens if a 400 mL beaker is placed over a burning candle? In this experiment you will see what happens when a beaker encloses a burning candle.

Read through the procedure. Predict the outcome and record your prediction on the provided report form.
Procedure:

1. Light the candle. 

2. Lift a clean, dry 400 mL  beaker with both hands, and place it inverted over the candle. The beaker should rest on the bench top and completely cover the candle. Observe until no more changes are apparent. Make sure you observe the beaker as well as the flame carefully! 

3. Lift the beaker off of the candle and place upright (right side up) on the lab bench. Be careful — the beaker will be hot! 

4. Observe the beaker carefully, and record your observations. 

5. Allow the beaker to cool, then clean the beaker thoroughly with soap, water, using an abrasive pad. 

6. Record observations on the report form.
7. Write a logical question and conclusion that stems from doing the experiment on the report form. What happens to the flame? What material collects on the bottom of the beaker (hint, name one element on the periodic table).
Experiment 4
What happens to the mass of candle as it burns?
Read through the procedure. Predict the outcome and record your prediction on the provided report form, or in your lab notebook per teacher instructions before performing it.
1. Determine the mass of a candle and base. 

2. Burn for 4 minutes. 

3. Determine the mass of the candle and base again. 

4. Record observations and data on the report form, or in your lab notebook. 

5. Write a logical question that stems from doing the experiment on the report form, or in your lab notebook. 

Experiment 5
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What is produced from a burning candle?
Read through the procedure. Predict the outcome and record your prediction on the provided report form, or in your lab notebook per teacher instructions before performing it.
Procedure:

1. Fill a small test tube 1/8 full of bromothymol blue solution. Use a glass tube or straw to gently blow breath into the bromothymol blue solution (dispose of straw in the teacher’s waste container).  The test tube and straw should be clean, but need not be dry. Record the color changes.
2. Hold a clean 125 or 250 mL flask upside down so that the mouth is just above the candle flame.  Hold it by the flat bottom in this position for 30 seconds or more then quickly place it upright on the table.  CAUTION the neck of the flask will be very hot!! 
3. Add enough bromothymol blue solution to just cover the bottom of the flask (this is your experimental flask). Swirl the solution in each flask until a change occurs in one of the flasks. 
4. Record observations on the report form, or in your lab notebook. 

5. Write a logical question and conclusion that stems from doing the experiment on the report form, or in your lab notebook. 

Experiment 6
Will the gas released from the wick when a candle is extinguished burn? In this experiment you will expose the gas released from an extinguished candle to a burning match.

Read through the procedure. Predict the outcome and record your prediction on the provided report form, or in your lab notebook per teacher instructions before performing it.

Procedure:
1. Light the candle. 

2. Allow the candle to burn for about a minute. 

3. Light a match. 

4. Blow the candle out with a short puff of breath. 

5. Immediately place the lit match about one inch beyond the wick in the path of the smoke which is being released by the extinguished candle. If nothing happens, try it again, placing the lit match a little closer to the wick. If something does, see if the same thing happens if the lit match is held higher above the wick. 

6. Record observations on the report form, or in your lab notebook. 

7. Write a logical question and conclusion that stems from doing the experiment on the report form, or in your lab notebook. 
Scientific Observation, Conclusions, and Combustion Equation
Data Tables

Pre-Lab Questions: 

These pre-activity questions are to be completed before starting the in-class activity. They may be collected and graded, or there may be a short quiz over these questions given at the start of the in-class activity period.

1. What are the two components of candle? 

2. Of what is each component of the candle made? 

3. What is a hydrocarbon? 

4. What are the products of hydrocarbon combustion? 

5. Where should used matches be disposed? 

6. What do the instructions say to do immediately after reading the directions for each experiment? 
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Sketch of Burning Candle (label colors, liquid, solid, etc.)









