“Colourful Solutions” Part 1: Role of the Dye Worksheet

NAME: _TEACHER KEY DATE: CLASS PERIOD:

Warm-Up | Calculate your “Dye-versity” Index: How many colours are you wearing?
This exercise is intended to help us think about how we use different dyes (and the
technologies used to create them) to express ourselves through fashion.

[J Fill out the chart below, counting up the number of shades of each colour you
have for each article of clothing.

[J You may fill in backpacks, tattoos, or other dyed items in the blanks.

[J Sum your counts for each article of clothing in the last column (Row Totals).

[J Sum your Row Totals to get the grand total, the “Dye-versity index.”

Light Oranges
Forest Greens
Royal Blues
Navy Blues
Purples
Burgundys
Magentas
Browns
Warm Grays
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Teals
Cyans
Blues
Plums
Blacks
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Reds

Row Totals

Tops

Bottoms

Socks

Dye-versityindex= __

Q1: Compare your results with those of others sitting near you. How does your
clothing colour profile compare? (Higher, lower, about the same)?

Q2: Does your dye-versity index reflect your personality or mood in any way?
Explain.
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“Colourful Solutions” Part 1: Role of the Dye Worksheet

A Pause here and wait for instructions.

Q3: Title of your assigned reading:

Instructions for Questions 4-6:
I.  After you have read your assigned text, fill out the corresponding concept
map for your reading using italicised text in your reading.
II.  You may do Q4-6 out of order. Start with the concept for your reading.
lIl.  When you and your group members are done with your assigned concept
maps, take turns explaining what you learned. You're the expert.
IV.  Help each other fill out the remaining concept maps. Everyone does all 3.

Q4: Fill out the concept map for the process described in “The Value of Colour.”

Answer Key for Mauveine

INPUTS

((4): Energy

+ Effort to mix chemicals

& Heat to produce
\ aniline from coal tar

~

vy

g @ Resources

Coal tar
& ‘Water and alcohol
& Sulfuric acid

\: Other chemicals

N

. .
@ Time
& An hour or so

b

/

PROCESS

/T_= Steps \
Coal is burned at

about 1,100 °C in the
absence of

oxygen, leaving
behind toxic coal tar.

2. Aniline is isclated
from coal tar.

3. Potassium
dichromate and
sulfuric acid are
added, producing
the dye, which we
now call mauveine,

\ /

OUTPUTS
() Product h
* Dyethat is coloured:
a brilliant purple
vy

/_ @ Waste ‘\-

Excess dye (in
water) that did not
fix to textile

¢ Toxic coal
byproducts
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“Colourful Solutions” Part 1: Role of the Dye Worksheet

Q5: Fill out the concept map for the process described in “Tyrian Purple:
Colouring the Thread of History.”

Answer Key for Tyrian Purple

INPUTS
/I'ﬂ Energy N

Harvesting snhails from
the Mediterranean Sea
« Compressing the
secretion gland with a
stone mortar
¢ Heating the dye

\\_ mixture _,/

4 @ Resources

¢ Thousands of Murex

snails
« ‘Water and =alt
. /
g j !
G) Time
s [ays
.. vy

PROCESS

/ — Steps \

1.

Extract the secretion
gland from snails.

The snail secretion is
coated in salt and
exposad to oxygen
in air, changing
color,

Reducing agents are
added to chernically
transform the dye.

Dwe is dried to a
powder,

Dye is mixed with
water and
transferred to fabric./

OUTPUTS

( O Product h

e [yethat is coloured:

reddish-purple

p
'/ @ Waste

vy
N
e Dye (inwater and

salt ) that did not fix
to textile

¢ Hundreds of
kilograrms of
crushed shells

¢ Unused snail parts
(which may be
eaten)

\ |

Q6: Fill out the concept map for the process described in “Tanekaha Red:

Reconnecting to Nature.”
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“Colourful Solutions” Part 1: Role of the Dye Worksheet

‘ Answer Key for Tanekaha Red

INPUTS PROCESS OUTPUTS
’/Fl_'ﬂ- Energy N / — Steps \ O Product A
= Harvesting bark 1. Use an axe to cut ¢ Areddish brown
+ Heat to boil water away rectangular dye
sections of bark.
vy

o Vi 2. Patch tree with mud

@ Resources 3. Add bark and water
to a wooden vessel,

and bring to a beil
with volcanic stones.

o Excess Dye that did
¢ Bark from the not fix to textile

tanekaha tree

& \Water e Tree bark, which can
s ‘Wood ash 4 Remove heat and be dried and burned
+ ‘\olcanic stones leave overnight, or used for other
l\_ _/I pUrposes
g i ! 5. Add textiles to vessal
@ Time and steep 8 hours,

o 1-2days 6. Roll garments in

to allow it to heal. ,/_]E Waste \.

wood ash, |
R — ~, -~ e

LI Reading Carefully:
Work with your groupmates to find the answers to Q7-9 in the three articles.

Q7: Chemists discover unique __chemical processes . In contrast, chemical
engineers enhance these processes to create ___large amounts of a product
that people want.

(From the 2nd-to-last paragraph of the mauveine reading.)
Q8: Natural dyes connect a garment and its wearer to _the place where the dye
was harvested___.

(From the paragraph near top of Page 6/6 that begins: “Tanekaha red dye is
culturally significant...”)
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“Colourful Solutions” Part 1: Role of the Dye Worksheet

Q9: In historical times, the colour purple was only worn by the very rich and powerful
because of the __time-consuming__ production process and the huge number of

__snails__required.

(From the paragraph above the glossary on Page 4/6 (Tyrian Purple) that
begins: “Because of the time-consuming production process...”)

Q10-Q17: Refer to the concept maps for each technology to fill out the table

below.

Category

MAKE A CLAIM:

Which technology best
embodies each
category?

(Options: Tyrian purple,
Mmauveine, Tanekaha red;
all can be repeated.)

EVIDENCE:
In 1 sentence, explain your best
evidence supporting this claim.

Sustainability
(reduced waste or

Q10

Tanekaha red

Qn
Since the bark heals and the

pollution) waste bark is useful (for burning),
this seems like the most
sustainable option.

Cultural Q12 Q13

significance Tanekaha red (or Tanekaha has deep significance,

(connected to Tyrian purple) because it connects people to the

historical or place from where the bark was

personal harvested and the dyeing

meaning) practice has been passed down
for hundreds of years. (Tyrian
purple also has a long legacy, but
was only available to a small
group of rich and powerful
people). *Both answers should be
appropriate, if well-reasoned.

Status Signalling | Q14 Ql15

(used to Tyrian purple This was the only dye that was

demonstrate connected to class or status,

one's class or because it could only be afforded

wealth) by extremely rich people.
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“Colourful Solutions” Part 1: Role of the Dye Worksheet

Efficiency Qlé Q17
(Minimal use of mauveine This dyeing process is much
time or materials) faster (hours versus days) than

the other 2 processes. *Not stated
explicitly, but students may also
point out that the chemicals used
to make mauveine are all highly
concentrated, making efficient
use of inputs.

Q18: If you could talk to an expert in one of these dyeing technologies, what
clear, thought-provoking question would you ask them?

It’s up to you how you want to grade these. We’re just aiming to stoke students’
curiosity and hone their skills of inquiry.
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