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Abstract:

If one would stir textiles in substantive dyes then it will
affect the affinity if the time and temperature is fixed.
Dyeing processes that included agitation had resulted in
higher affinity between the fibers and the dye molecules
this is due to agitation that would increase the rate of dye
brought by the dye to the surface of the fiber. One can
conclude that there is a stronger affinity to natural textiles.

Introduction:

The purpose of the experiment is to discover if one would
stir textiles in substantive dyes, then would it affect the
affinity if the time and temperature is fixed?

The affinity of a dye on a textile depends on the chemical
structure of the dye being used; annatto, madder, and
black walnut along with the textile molecule and the
interaction between them.

Substantive dyes

Apparatus:
e Safety Glasses
e Rubber Gloves



Plastic Apron

Measuring Containers
Digital Scales

Digital pH meters

Glass Beakers

Permanent Black ink Pens

Fabric Samples (Two swatches of each type)

1. Cotton

2. Silk
3. Wool
4. Linen
5. Bamboo
6. Rayon
7
8
9
1

. Jute

. Nylon

. Polyester

0. 64% Nylon, 32% Polyester, 4% Spandex

Stirring Rods
Wooden Clothespins
Drying Racks
Newspaper

Water

Madder 150g
Annatto 150g

Black Walnut 150g

Procedures:

Creating Annatto Dye Bath:

Soaked Annatto seeds overnight. Poured 500ml room
temperature water into slow cooker with four ounces of
seeds. Originally set the cooker to hot, once hot reduce



the setting to medium. Took contents out and and put into
glass container, allowed to reach room temperature.

Creating Madder Dye Bath:

Took soaked roots and blended with water. Poured the
grounded roots and water into a slow cooker till %4 full.
Turned cooker to low heat to simmer for 4 hours.

Creating Black Walnut Dye Bath:

Filled slow cooker with %2z gallon of water. Placed 40z. of
crushed walnut husks in slow cooker. Simmered husk for
6 hours.

Dying Sequence:

Presoaked swatches in warm water for 1 hour. Rung out
excessive water in swatches. Poured dye vat into dye bath
at 500ml, then added 200ml of water into dye baths.
Placed a swatch set in each dye bath. Manipulated
individual swatches. Stirred one dye bath 5 minutes every
ten minutes counter clockwise for 1 hour and 30 minutes.
Removed swatch sets. Rinsed efficiently. Laided on
newspaper. Hung up swatches on drying rack.



Repeat above steps for annatto, madder, and black
walnut.

Determining HSB and RGB:

Took dyed swatches of both sets and compared it to the
HSB/RGB chart at http://www.colorpicker.com/. Recorded
the results to data chart.



http://www.colorpicker.com/

Results/ Data:
Data Table for Annatto Stirred:
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Data Table for Annatto Not Stirred:
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Data Table for Madder Stirred:

TILES AND DYES
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Data Table for Madder Not Stirred:

Data Table for Black Walnut Stirred and Not Stirred:
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Color Swatches for Annatto Stirred:
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Color Swatches for Annatto Not Stirred:
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Color Swatches for Madder Stirred:
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Color Swatches for Madder Not Stirred
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Color Swatches for Black Walnut Stirred:
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Color Swatches for Black Walnut Not Stirred:
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Substantive Dye Lab 2 Notes:
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Visual Assessment: Best Annatto Stirred
1. Silk

2. Cotton

3. Rayon

4. 64% Nylon, 32% Polyester, 4% Spandex

5. Polyester

6. Jute

7. Linen

8. Wool

9. Bamboo

10. Nylon

Visual Assessment: Best Annatto Not Stirred
1. Silk

2. Jute

3. 64% Nylon, 32% Polyester, 4% Spandex

4. Rayon

5. Cotton

6. Wool

7. Polyester

8. Bamboo

9. Linen

10. Nylon

Visual Assessment: Best Madder Stirred



1. Wool

2. Rayon

3. 64% Nylon, 32% Polyester, 4% Spandex
4. Jute

5. Silk

6. Polyester

7. Nylon

8. Cotton

9. Bamboo

10. Linen

Visual Assessment: Best Madder Not Stirred
1. Silk
2. 64% Nylon, 32% Polyester, 4% Spandex
3. Wool
4. Cotton
5. Jute
6. Bamboo
/. Rayon
8. Linen
9. Polyester
10. Nylon

Visual Assessment: Best Black Walnut Stirred
1. Silk
2. Polyester



3. 64% Nylon, 32% Polyester, 4% Spandex
4. Rayon

5. Jute

6. Wool

/. Bamboo

8. Linen

9. Cotton

10. Nylon

Visual Assessment: Best Black Walnut Not Stirred
1. Jute
2. Silk
3. Rayon
4. Cotton
5. Polyester
6. 64% Nylon, 32% Polyester, 4% Spandex
/. Bamboo
8. Linen
9. Wool
10. Nylon



Annatto Dye Averages

B stirred
Average Hue Deqr... B 1ot Stirred
Average Saturation. ..
Average Brightnes. ..
Average Red
Average Green
Average Blue
Madder Dye Averages
B stirred
Average Hue Degr... I ot Stirred

Average Saturation...

Average Brightnes. ..

Average Red

Average Green

Average Blue



Black Walnut Dye Averages

B stirred
Average Hue Degr... I ot Stirred

Average Saturation. ..
Average Brightnes...
Average Red
Average Green

Average Blue
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HIGEST TO LOWEST SATURATION PERCENTAGE

® Annato Stirred mAnnato Not Strred m Madder Stirred m Madder Not Stirred
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Discussion/ Analysis:
Interpret Your Data:

From referencing the Annatto Dye Averages bar graph,
annatto not stirred had 4/6 of higher averages compared
to being stirred. Although, average saturation percentage
and green had the higher average in annatto stirred.




From referencing the Madder Dye Averages bar graph,
madder not stirred had 4/6 of higher averages compared
to being stirred. But, average hue degrees and average
saturation percentage were higher in madder stirred.

From referencing the Black Walnut Dye Averages bar
graph, madder stirred had % of higher averages compared
to being stirred. The only average that was higher not
stirred was the average blue hue.

From referencing the Highest to Lowest Saturation
Percentage column graph, cotton, silk, and the blended
textiles had the highest saturation. The lowest saturation
was nylon, wool, and linen.

From referencing the Highest to Lowest Brightness
Percentage column graph, most textiles all had around the
same brightness percentage. But madder stirred had a
significantly lower averages.

Draw a Conclusion:

The substantive dye lab experiment with the variable of
stirring did not validate my hypothesis that if one would stir
textiles in substantive dyes then it will affect the affinity if



the time and temperature is fixed. The experiment is not
validated because from the data taken, onc can conclude
that, textiles not stirred had the best averages, saturation,
and most appealing color of textiles.

Discuss Assumptions:

An assumption | made was that the substantive dye baths
that was stirred would create a higher affinity. But the
results showed otherwise.

Sources of Error:

An error was comparing our tangible textiles to a computer
monitor in a poorly lit room to determine HSB and RGB.
Another error was three different people were stirring the
substantive dye baths. By doing so there could be a
difference in speed and type of stirring being done that
would affect the data results. As well we did not use fresh
black walnut husk. This could affect our experiment. My
excel sheet would not expand for me to include black
walnut for the column graphs.This may have left out an
underlying perspective of the data.

Possible Improvements:



If we could do this experiment again, | would conduct it not
on computer but perhaps with color swatches to determine
the shades of annatto, madder, and black walnut. Another
improvement would be come up with a more detailed plan
on how to stir the dye baths. As well, next time | would try
to use all fresh ingredients to assure the purest pigments. |
would be sure to use a different program when creating
my graph that included more than four variables.

Conclusion: A Final Comment

| concluded that there is not a stronger affinity to textiles
that are agitated in a dye bath. Contrary to physical
entrapment of dye molecules to the fiber molecules done
by stirring agitation, our results showed textiles did better
not stirred. Although there was some errors, we can make
a generalization that the affinity of substantive dyes is
weaker when stirred.



