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We use daily materials, clothes, a dwelling-house, transporting machines, electronic devices, bedclothes, cosmetics, and eat
foods. These man-made products have their own colours. Especially, fibre products are coloured by dyeing techniques.
However, there are very few people, who understand such the familiar technique "dyeing" from a scientific and engineering
point of view. The number of such scientists is decreasing. In fact, the dyeing scientists shall go extinct from the earth, if
you do not study the dyeing science.

The basic dyeing science is lectured in the class. It is discussed firstly what the colour is. Next, the quantitative
evaluation method and colour matching are explained. Furthermore, dyestuffs and dyeing are lectured from chemical and
physical viewpoints.

In addition, introductory lecture on hair dyeing is given from scientific point of view.
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The lecture aims to deepen your understanding to the dyeing.

Note that this lecture does not deal with the practical aspects of dyeing.

FEDEEBZE Learning Objectives
H | B8&ldfhrzBRY 5,
K EBEYEN - FERIEET D,
ExEEHOT 2557 EET 5,
AE (BahE) FE22187 2,
Z2EICHTIYBOCFHIANRZBET 2,
R OME - B - BICHIME - REEREEERT D,
BEIZORAD—DE LT, £EZRFHNICERET S,
Z | To understand what the colour is.
To understand the light and colour physically and chemically.
To understand colourimetry.
To learn colour matching method.
To understand the physico-chemical content of dyeing.
To understand the properties, characteristics, target fibres and dyeing methods of dyestuffs.
To understand the hair dyeing form a scientific view point as one of the applications of colour engineering.
2B EIEDEMEDFHEAEXE / Fulfillment of Course Goals (JABEE BEERIH D &)
H
ES

REHBEIER Course Plan

No.

15 8 Topics

AA Content

1

B | #RoHE

REHFORA,

Outline of lectures

Explanation of the lecture "Dyeing Science".

o | B

By E

BORE - BLIIAN, BHLRNIEE, CLICBANE, RElF, KBE L TDK,
TH brEld, FFELTON, KOBFAFENER, XOME (RIY - B - 98-
BT - F5).

HOWE BEL - @3 - TH). XR7 MLEXna, KREeEYihe, eRLgEe,
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Physics of colour and light

The nature of colour.

The mechanism of the generation of light.

Colour, light and observer.

What the wave is.

Light as wave.

The characteristics of light (scattering, diffraction and interference).
Spectra and the colour of light.

Light source colo

H | EROESL EEREX
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=R&H,
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o

RGB&EXY Z,

Z | History of colour
colourimetry

study &

John Dalton, Isaac Newton, Thomas Young and Hermann Helmholtz.
Three primary colours theory.

James Clerk Maxwell, John Guild and William David Wright.

RGB and XYZ.

Albert Henry Munsell.
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Parameters representing colour.
Hue, lightness and chroma.
Mun

BOHE L ERLE

AL DONRZ DD ?

BEIZONWT, RROEE, HEADOER, EROBRE HRICER, BZART
B, MDEE, BN, EROEOER, ERICHTIHE, MRERCLE LG
DEB,

b

Perception and psychological
aspects of colour

Why do we see objects?

Eyesight.

The structure of an eyeball.

Pigment in the retina.

Visual information transmission.
Mechanism of the colour perception.
Story of the brain.

Recognition of colour.

Basics of colour psychology.

[llusion regarding ¢

BOEEE (1)

BOEEEOER, XYZ ZRIHE, Aex, FEeRE, ClExy BE, TN N—b=AY
U—=xrtil, BeRTNITA—8—, B -BE- - FE v rEILRER- v
BIHR - BROREEEFHE

Colourimetry (1)

Colourimetry (1)

m | B

eoEEE (1)

CIE L*a*b*&R &%, XYZ ZRIBEDL 0 DRE/T A —R—~DEH L FERE, BIH,
RGB & L*a*b*, BEFE %,

b

Colourimetry (II)

CIE L*a*b* colour system.

Calculation and the conversion from XYZ tristimulus values to colour system values.
Colour solid.

RGB and L*a*b*.

Calculation of colour difference.

REER

B, MEEB, 7TAVYXURXLEXZX YL, ZRE, BEEHR, MEEELHE
ERE, DHREFRAT bL, IR - Lo OB, K/S,

i

Theory of mixing colours

Measurement method of colour.

Equipment to measure colour.

Isomerism and metamerism.

Three primary colours.

Theory of mixing colours.

Additive colour mixture and subtractive colour mixture.
Spectral reflectance.

Kubelka - Munk theory.

K/S.

HEe (BeEht) &

wBaht (colour matching) DEXH, LEEESICL 2EEHE, CCM,

Colour matching method

Colour matching theory.
Colour matching technique by mixing dyestuffs.
CCM.

ZEomBLE (1)

REWE, BETALE,
REEER,

Fek} - MMEREE A,

Physical Chemistry of dyeing
(1)

Dyeing mechanism. Free energy.
Dyeing kinetics and interaction between dyes and fibres.

10

r2eoiEtE ()

REFER, Ty RNLE— LFRT v L EEERMAE Ty O —,
RHE R ORI E TE DT 2 RE DR,

i

Physical Chemistry of dyeing
(1

Dyeing equilibrium theory.
Enthalpy.
Chemical potential, standard affinity and entropy.
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The effect of temperature on the dye diffusion in fibres and dye adsorption.

11

B | OB

MAED DR « RN - (LR (& - 58 - BRI .
B DS & I,
e © B DBIfR,

Basics of fibres

b

The classification of fibres: natural fibre and chemical fibre (regenerated fibres,
semisynthetic fibres and synthetic fibres).

Chemical structures & characteristics of fibre materials.

Relationships between fibres and dyestuffs.

12

H | e 2eE

R L RSP,
REDER,

rEDRFES,

RIRGARL,

BRRFEE, E—7I2o0WT,
Sood LRSS,

BE - B IRE,
TEREE TELE,
IT=Fekk.

R B,

Basics of

b

dyeing
classification of dyeing

&

What the dyestuff and dyeing are.
Significance of dyeing.

History of dyeing.

Natural dyestuffs.

Synthetic dyestuffs. Mauve.

Craft dyeing and industrial dyeing.

Stock dyeing and piece (dip) dyeing.

Dyeing, textile printing and discharge printing.
C

13

B | %%

REORFME (BERK - BIERH - RETRR - ERRR - BIEERRR - RI5R
BB  BCRE - 77 bR HRCRE - BHERE) £ REeFE,

b

Dyestuffs

The chemical structure of dyestuffs (direct dyes, acid dyes, basic dyes, mordant dyes,
acidic mordant dyes, reactive dyes, vat dyes, sulfur dyes, naphthol dye, disperse dyes
and oxidation dyes) and dyeing techniques.

14

B | %% (1)

REDOER, FEOEREX, £ FOEZOBE, X T vBER, £ERCEER
RO, FBTTEELEHERE,

Hair dyeing (1)

i

Basics of hair dyeing.

History and culture of hair dyeing.

The structure of human hair.

Melanin pigment.

Senmo-zai and Senmo-ryo.

Classification of the hair dye products.
Dyeing technique and dyeing mechanism.

15

ZE (1)

RENNKICEZ D8, RELEEEBIETHROBN,

it

Hair Dyeing

The deleterious effect of hair dyeing on human body.
Introduction of studies aiming for the invention of safer hair dyeing.

B1E5 Prerequisite(s)

H | *WE - tFOERANBREZER L CHENELNH D,
*ERTEHBAEZFESI 0T, B - WH - BD - R ML - BAEORNBEZEBRE L CHELLELDH S,
I | ltis necessary to understand the basic contents of physics and chemistry.

% Students need to understand the contents of sequence, differentiation, integration, vector, geometry, etc in mathematics,

4
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| because formulas are used in the lecture.

REREAFE (FE - BES)

Required study time, Preparation and review

H | %“&E0#ER, EAERCSEEELMAL CEENRICEAL TEBZ 3BRAULITAS 2 &, BICEMNARECESH,E
BTELETEEIT LI L,
Z | Y¥Carrying out the review of the lecture for more than 3 hours after it in order to understand the knowledge acquired.

HRE 5EZE Textbooks/Reference Books

H | ZRIZE  #BRICBVLWTEBICRIIDERE KIT Moodle System 2 L TEE#HT 5,
SEE OFRH 7 — ) v A, BB - OSERHLE, 844 - QFBoYELLY, hE - OFZ0RE, 7Ly IFT v
AY v —F It

Z | Text: reference materials for students are given after the lecture as needed by using the KIT Moodle System. Note that the

reference materials are written in Japanese.
Books of colour science, dyeing science and hair science serve as a useful reference.
e. g.:
1) Krystafek, JiFi, et al., "TEXTILE DYEING THEORY AND APPLICATION" (2013) (ISBN: 978-80-7494-031-6)
2) Burkinshaw, S. M., "Physico-chemical Aspects of Textile Coloration" (2016) (ISBN: 978-1-118-72569-6)

BB D 7R R AL Grading Policy

H HEHR%Z O KIT Moodle System 1Z upload § 2 BE~NDRENRZ RS - 5T L CTRIEFTHMET 5, /-, HERREZBEEX. #
RFICHTREENOBRECERS LT-ABR~NOBZONREZIRAICMNZ 5, Ibll, BROBEE LI EAZAEZMSET 5,
UEoRSEHEL T (RBREE 100 %) AETHmT 2,

K FHARABR TR S 0,
KIREVOXFHICH L TMART 2 E VW) BELTHRETD2ZEEN VLD, RIUEKENILERTREEELALOLEDOT, ID
FROBELHL., TOXFHE REICHAAD,

% | The evaluation is based only on the performance and results of the reports after the lecture. The reports are uploaded
through the KIT Moodle System. Furthermore, based on attendance, the answers to the homework assignments given
during the lecture and the content of the answers to the papers distributed will be added to the marks. In addition, the level
of understanding of the lecture and the attitude of the student will be scored.

The grades will be calculated from the above (100% of the total points).

% No term examination at the end of the semester.

Y Some students do not like the idea of assignments being graded according to the number of words submitted. However,
as the ability to write long texts is an important thing to achieve, this method of assignment is also employed and the number
of words is incorporated into the grade.

B = ZFEIEZE Point to consider

B | kZHRABRP AW L ZEMAOTELSVWAB LB L TR ICTEBRTIFELIFLACEELTWS, KED [F] &
RolZHEEN L, TOEBRZM S EEHIFTEONEHD, INFTICHABEVII—ED LA, ZOREMEES NI LIER
WEWSIEEEZTHIN L,
L7 > T, ARORBEARRICEKEZFEH, EHACHERICHE L TRELAT AUNIZHEZR LAV L,
*EROARICET 2ERIL KIT Moodle System @ (7 + — 7 LER) IS TZIFHF 5, AIgeHBRY . BEET %,
K AAENHETE L TEBERD

= | %Most students who register for this course easily, misinterpreting the lack of a final exam as an easy way to get credit, fail

the course. Students who have received an ‘F’ grade have contacted me asking why. However, | would like them to be aware
of the fact that there have never been any grading errors and their grades have never been changed.

Therefore, students should not register for this course unless they are interested in the subject contents, attend lectures
properly and complete homework.

% Question on the contents of the lecture is uploaded through the {7+ —> L&) function of KIT Moodle System.
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Questions will be answered to the best of the lecturer's ability.

% The lecturer does not answer personally your question on your academic record of the class.

Y Use the e-mail address of the account given to you by Kyoto Institute of Technology (b ~ ~ @edu.kit.ac.jp) to contact
the lecturer. The lecturer will not accept an e-mail from addresses of private accounts.




