The Ghost Candle

Materials

- Candles

- Matches

- Ruler

Safety Considerations
     Ensure you demonstrate proper use of matches and have a cup of water available to have students place used matches in. If you feel your students are not at a stage where they are able to safely use matches independently, the entire activity can be done as a teacher demonstration with students making predictions and teacher testing them. If possible, you can do this activity on a day when you have extra support in the classroom.
Where it fits into the curriculum
5-2-11 Observe examples of changes in substances, classify them as physical or chemical changes, and justify the designation.
Reasoning
     I chose this topic because I find the scientific concept behind it very interesting. I chose to present it in a narrative of a ghost story because most Middle Years students have an interest in ghosts and ghost stories.
The Ghost Candle

     “What should we do tonight?” Miley asked her best friends, Hailey and Emily. It was a Friday night, and the girls were having a sleepover at Miley’s house. “I don’t know. We could watch TV or something,” suggested Hailey. “I know!” exclaimed Emily, “Let’s tell ghost stories!” The two other girls agreed. After all, it was almost Halloween and it seemed like a fun thing to do. 
     The three girls went into the living room and dimmed the lights. “We should light a candle to make it really spooky” Hailey suggested. Miley ran into the kitchen and grabbed two candles and some matches. The girls sat on the floor in the living room and put the candles on top of the coffee table. “Emily, since it was your idea do you want to go first?” Miley asked her. Emily agreed and lit the candles with the match before she began her story. 
     The girls gathered closer as Emily began her story in the flickering candlelight. “A long time ago there was a boy who lived on this street, but one day he just disappeared” Emily began. “No one knew what happened to him, but some people say that every October his ghost appears...” Emily was interrupted mid-sentence by the front door opening and a gust of cold wind blew into the room. “I’m home!” yelled Miley’s older brother Matt. “Oh no!” said Emily, “One of the candles went out.” “Quick, light it again and finish your story,” Hailey told her. 

      Emily carefully lit a match and moved it towards the candle.  Before she could touch the flame to the candle, the candle flame re-lit! “Wow! How did you do that?” Hailey asked. “I don’t know. What if it was the ghost?” Emily said. The other girls looked at each other. What if it was a ghost? “MATT!” the three girls yelled. Matt came into the living room. “What?” he asked. “Matt, the candle lit itself. Seriously. We were about to re-light it with a match when all of a sudden it just lit itself!” 
     Matt looked at the three girls and the candles for a moment, and then started laughing. He walked over to the candles and blew one out. He lit a match and slowly moved it towards the stream of smoke that was rising from the candlewick. 

*What do you think will happen?* 

The candlewick relit. The girls gasped, and Matt laughed again and said, “It’s called science, not ghosts. Let me explain it to you” 
     He explained that when you light a candle both the wick and the wax burn. The stream of smoke that you see when you blow out the candle is actually wax vapor, created by the burning of the wax on the candle. When you blow out the candle the wick is still hot so the wax continues to evaporate for a few seconds. Eventually this wax condenses into a cloud of tiny wax particles we call smoke. This wax vapor is still flammable, so when you bring a lit match into the stream of flammable wax vapor, the flame will travel down the vapor and relight the candlewick. 

*Draw a picture below showing the candle, the wax vapor, and the path the match flame would take to relight the candle*
“So, I don’t get it,” said Hailey. “How come we sometimes have to touch the match directly to the candlewick to light it?”

*Explain why you think you have to do this*
     “Well, Emily, if you wait too long, the wax vapor is gone. If there is no vapor left, there is nothing to help ignite the flame. That’s when you have to touch the wick with the match. That’s also why it’s important to make sure a candle is completely out, and no wax vapor is left, before you leave it” Matt explained.  
“Or it might light itself and you’ll think it’s a ghost!” laughed Emily. “Or burn your house down” added Matt. “’Kay Matt, you can go away now” Miley said, rolling her eyes. The three girls gathered back around the table, and Emily finished telling her story.
*Now let’s carry out an experiment to determine the following:

· Does the distance of the match from the wick affect if it will relight? Use your ruler to estimate the distance in millimetres or centimetres.
· How long can you wait to relight the candle using wax vapors? Is it longer or shorter than you expected?

· Does the shape or size of the candle make a difference?
Record your findings on the chart.

                     Experiment 1             Experiment 2                    Experiment 3

Distance

Time

Candle shape

Questions
1. What conclusion did you come to based on your findings?
2. Is the creation of wax vapor a physical change or a chemical change? Why?
3. What if you changed the temperature of the candle? For example, what do you think would happen if the candle was refrigerated before the experiment?
4. Explain why the experiment may not work if you wait too long between blowing out the candle and relighting it.

5. What other uses do you think this science may have?
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