FADING COLOR by Jennifer Langston
Research Question


Which color will fade the fastest? 

Hypothesis


If I test nineteen different colors, then number thirteen will fade the fastest. 
Prediction

The color with the highest reading reflects the most light and is the color that faded the fastest.

Introduction


My son’s school hosted its first science fair this year, I was excited. I enjoy looking at all of the ideas the kids come up with. We searched the internet for inspiration. Finally, he decided he would use a blacklight and a light sensor to determine which color reflected the most. His project inspired mine. I was curious as to which color would fade the fastest. 

http://www.ehow.com/how-does_5290962_colored-paper-fade-sunlight.html
What Is Color?

1. To understand why color fades first it's necessary to understand what color is. Visible light vibrates with red light vibrating at one end of the spectrum and violet at the other end. White light is what we see when all frequencies of light are present, and when white light hits an object certain frequencies are reflected back and others aren't. So when we see something blue, it's because all the light except the blue were absorbed. 

How Is Colored Paper Made?

2. So, to make colored paper, dyes or other chemicals are added to regular white paper. To make red paper you add a dye that only reflects red light; to make green paper you add a dye that only reflects blue and yellow light. 

How Does the Color Fade

3. The dyes and chemicals that give paper color are often affected by sunlight. When sunlight hits the chemicals they turn into a different chemical, one that doesn't reflect the same kinds of light as well, then the colors can fade or change. 

Methods
Materials

19 different colors of paper

poster board

light sensor

tape or glue

1. Cut three equal pieces (2” x 3”) from each of the colored pieces of paper.

2. Tape or glue pieces of paper to the poster board grouping like colors.

3. Using the light sensor, record the amount of light reflected for each piece of paper (57 pieces total).

4. Average together the three like pieces (same color).

5. Place poster board in window. (I placed mine in a West facing window).

6. Repeat steps 3 - 5 every two weeks.

Data Collected

	Color
	1st reading
	2nd reading
	3rd reading
	Average

	1
	27.1
	11.3
	19.4
	19.3

	1
	29.6
	25.1
	24.3
	26.3

	1
	36.4
	30.2
	26.1
	30.9

	2
	35
	33.2
	35.4
	34.5

	2
	22.1
	26.8
	24.5
	24.5

	2
	12.5
	11
	10.9
	11.5

	3
	14.2
	18.6
	20.1
	17.6

	3
	12.6
	13.4
	18.9
	15.0

	3
	11.3
	12.1
	15.2
	12.9

	4
	9.6
	10.5
	9.8
	10.0

	4
	10.2
	11.5
	15.6
	37.3

	4
	14.2
	12.1
	22
	16.1

	5
	41
	38.7
	35.9
	38.5

	5
	40.8
	38.1
	36.1
	38.3

	5
	40.2
	37.5
	36.1
	37.9

	6
	21.3
	26.5
	29.1
	25.6

	6
	25.7
	32.4
	33.6
	30.6

	6
	37.3
	38.5
	36.4
	37.4

	7
	20.8
	17.9
	13.9
	17.5

	7
	26.5
	28.1
	27.4
	19.3

	7
	32.1
	33.6
	32.3
	32.7

	8
	12.4
	7.5
	9.6
	9.8

	8
	12.2
	8.2
	9.5
	29.9

	8
	11.8
	8.3
	9.4
	29.5

	9
	15.6
	11.8
	17.4
	14.9

	9
	23.5
	25.8
	24.2
	24.5

	9
	34.1
	32.3
	36.4
	34.2

	10
	30.9
	16.8
	29.3
	26.7

	10
	49.7
	46.5
	43.7
	46.6

	10
	55.5
	40.3
	54.1
	50.0

	11
	21.3
	24.6
	16.7
	20.8

	11
	39.5
	38.2
	37.6
	38.4

	11
	49.4
	50.2
	46.8
	48.8

	12
	15.4
	19
	11
	45.4

	12
	15.1
	18.8
	12.6
	15.5

	12
	14.8
	18.6
	13.5
	15.6

	13
	18.5
	40.6
	34.2
	31.1

	13
	32.3
	36.9
	35.6
	34.9

	13
	35.1
	34.8
	34
	34.6

	14
	33.6
	21.5
	32.9
	29.3

	14
	34.1
	30.5
	31.0
	31.9

	14
	34.2
	35.6
	31.4
	33.7

	15
	30.8
	19.8
	31.2
	27.3

	15
	47.5
	45.3
	44.4
	45.7

	15
	50.8
	51.4
	49.6
	50.6

	16
	15.8
	16.3
	16.2
	16.1

	16
	25.6
	24.3
	27.2
	25.7

	16
	38.5
	39.4
	37.6
	38.5

	17
	16.1
	20.2
	28.1
	21.5

	17
	33.3
	34.8
	32.9
	33.7

	17
	43.2
	44.5
	43.1
	43.6

	18
	56.5
	53.4
	53.0
	54.3

	18
	47.8
	45.6
	44.3
	45.9

	18
	40.1
	38.9
	39.7
	39.6

	19
	27.2
	25.9
	30.4
	27.8

	19
	28.9
	27.6
	26.3
	27.6

	19
	30.2
	31.2
	28.9
	30.1
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Analysis of data
I was extremely surprised at the amount of change after only a month. Five colors had little or change. 

Observations 
What were your overall findings?  
Give charts, graphs, and/or drawings where appropriate. 
I predicted that #13 would fade the fastest, however, it did not. Matter of fact, it had no significant change at all, nor did numbers 5, 14, or 19. Number 12 showed the most significant change, from 45 to 15. Several colors doubled their reflected light -7, 9, 10, 11, 15, and 17.
Conclusions 
What conclusions can you make based on your data?

The data shows that dark colors fade the fastest at about the same rate.
Discussion:  
Why is this study significant?

I believe this study would be very significant to various industries. Billboards, campaign signs, kites, and store front advertisements are all exposed to the sun for great lengths at a time. Owners will look for a product that does not need frequent replacing due to fading. The automotive industry has done extensive research on fading car paint. 
What are further research questions?
How would the colors fade in a South facing window? North? East?
Would fabric the same colors fade at the same rate?

Would copy paper or construction paper the same color fade faster?

Note: I was unable to measure the data as much as I wanted due to school audits, a bomb threat, a massive schedule change in order to make up P.E. hours, and a little thing called the Benchmark test. If I had collected data more frequently, I could have determined exactly which color faded the fastest instead of the most. 
