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BEDBR - IE Objectives and Outline of the Course

H KAV BAE->TWEIHE - KE - FF - EX - BF R - BECMHER - BRA L. AME->TELON-FOREY D H
LWBHDIC [B] ABEVTWD, FICHEERIEELICEBICL>TEBINTWDS, LIZAH. ThEESRLBLEICEAL
T, ZORZF - BTz B L TV 25 AMFHEFAICBD TH3 < ZOREINLZABLED L TWD, RE BENFIE LTI
£, LERFEITZOMIRENSIERT 27255,
FERERB T, R2EORFOEREERT 2, 9. BLIIALEZRZNIIERT 2, RIS, BE2ERBHET 25 5L %D
FEEZRAWERE (h7—<vFrd) T 5, Solc, FREEEEFN - BN OHERT 2,
7ol REBIOVLTCORERN - APFINABRZ#EERT 5,
ZL T, BREBLT, LE~0ERAROLILEENET 5,
BH, REECTEIREOEBNLEARIZHZRD AL,
Z | 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
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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.
The lecture aims to deepen your understanding to the dyeing.
Note that this lecture does not deal with the practical aspects of dyeing.

DEEHIZE Learning Objectives

BLIIMHr ZERT 5,

N & BEYEN - LENICERET S,

X EEHAT 2 555 BRT 5,

A (BAhY) FE218T 5,
FEICET 2B FNANRZ ERT 5,

EROME - Y - BISHE - 285 LEEXERT 5,
BEIZONAOD—E LT, LE4HFENICERT 5,

B

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.

il

BiZ0ERE O FHBE# / Fulfillment of Course Goals (JABEE BS&ERIH D &)

B | IO [ ik

REEHEEE Course Plan

No. IEH Topics AZA Content
1 B | Ax0oW=E RERZOHHA,
Z | Outline of lectures Explanation of the lecture "Dyeing Science".
2 H | &LXtoyE BORE - BEIIfD, ENBENIEME, BLLLBRARE, KREld, KEE LTk,
7F brEld, RFELTOR, ROBFHFNER, XOME (K& - BT - 98-
B - F5)o
HDWE BE - B - TH), AR7 MLEXDE, LRE L Yiht, thegte,
& | 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
3 B | BROESE L REE Jav=RILby - TAF Yy I=2a—F>  F=TR=V T ALTY=AILLIKIL
Ve
=REE,
VI—LhR=0yTF7—0=RUVRTzI-Yav=FLF T4 YTL=TT 4y F=74
Fo
RGB&XYZ,
% | History of colour study & | John Dalton, Isaac Newton, Thomas Young and Hermann Helmholtz.
colourimetry Three primary colours theory.
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James Clerk Maxwell, John Guild and William David Wright.
RGB and XYZ.

Albert Henry Munsell.

Parameters representing colour.

Hue, lightness and chroma.

Mun

BOME & EFLE

AL DHNEZDH?

BEIIOWT, REROEE, MENOEE, CREOBEREE, H#REER, B2AET
LR, MoE, E0RH, BELEBOER, BRICET 2HE, HEEGRCAE LG
DR,

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 c

eoEEx (1)

BOEEEOER, XYZ =ZRIBE, Alek, FEEH, ClExy BEF, 7L/ — b=~y
V—=<>tl, BEXRT NI A—Z—, BIF-BE-EE, v vEILKkBER- vt
B - BROREE Y,

Colourimetry (1)

Colourimetry (1)

o | B

eoEsEx ()

CIE L*a*b*&RBHR, XYZ ZRIBEAD 5 DERE/NT A — X —~DOEBEFHETTE, BILF,
RGB & L*a*b*, BEFE L,

i

Colourimetry (I1)

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

Bk, MEeEE, 74V XA URXLEXAZXY XL, ZRE, BEBER, MEEELRE
FERB, DHRETRRT ML, INILA - LY DB, K/S,

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.

REe (BEhE) &

BEbHE (colour matching) OE XA, LREEAICL2BEDYE, CCM,

Colour matching method

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

FEomBELE (1)

FEHE, BRIV —
R BHEE o

Zebl - MR AR,

b

Physical Chemistry of dyeing
(1

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

10

reoWEELE (1)

FETER, T 2LE— AERT Vv LEBERMAET Y bAE -,
FHER ORI & BB IS T 2 BE DR,
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b

Physical Chemistry of dyeing
(1

Dyeing equilibrium theory.

Enthalpy.

Chemical potential, standard affinity and entropy.

The effect of temperature on the dye diffusion in fibres and dye adsorption.

11

T D B R

MDD RN - (L2 (BE - 55 - BRI .
B DL FREE & i,
e & 2R DBIMR,

b

Basics of fibres

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

FEDER EREE

te &R LTI,
rEDEE,

REOEE,

FIRZHL,

AR, E—7I2OVWT,
St L B0,

BE - B - R,
TERE & TELE,
IEFekE,

e,

i

Basics of 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

ety

ER DS (B - BRIEER - BRI - R - BRI - RIS
K- R - BALRRL - 7 b —VEREL - DEERRL - BERRD CREHE,

i

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

#E (1)

REOER, FEDOELEXL, £ FDEEZDOEE, X7 vBR, FEHCLEBH,
FERIODHE, FEITHEELEEE,

Hair dyeing (1)

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

£ (1)

REVABICEZ DHE, REWRELBIETHEDRBN,

Bm

Hair Dyeing

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

JB1& 54 Prerequisite(s)

B | X2 - tXORRANELER L TH<LBENH S,
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KBETIHEALZES DT, B - W5 - D - N7 L - BAZORNBR BB L THEDEDLH B,

|t is necessary to understand the basic contents of physics and chemistry.
Y Students need to understand the contents of sequence, differentiation, integration, vector, geometry, etc in mathematics,
because formulas are used in the lecture.

REBEAZE (FE - EES)
Required study time, Preparation and review

H | “BE0#EZEE KAERCSZEEEZMAL CEENBRICEL TEBZ 3FEULITAS 2 &, FICEMNALRECESHIE
MTEHETEET S L,
% | 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

B | #&HICBVTEBICHEIIDER%E KIT Moodle System 2 L AT 3,
2ZE O H 7 — Y v IR, RHHR - OFSEEMLS, E3d - QR EOYELF, UE - @FZORY, 7LV I Iy
AV v —F It

% | 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.

BEREHMm D =R O EXE Grading Policy

5|

#&E %D KIT Moodle System (Z upload § 2 ERE~NDREANRZIKS - A5 L TREHAT 5, T oI0, HERREZEE X,
BERICHTRE~OBECRR L BAE~NDBEORNBRERSUTINA 2, S50, BHROERE LY EARBZNRT 5,
NEowmSEHAL T (BBREIA 100 %) FHEFEY 5,

K FHARERIERE A0,
KREVOXFHICISL TIRT 5 & WO REZRBT 2ZHBEL VDA, RXFBUENITERTANEERLRLOLDT, D
FROBELH L. ZOXFHEHEICHESAD,

Bt

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

ZEIEZ Point to consider

m| B

KFHRABRI AV LA BEMOME LS VRBLERL (RS ICREERT2PEIRIIFILACERELTWD, KEN [F] &
Rol-ZHEEN S, TOEBRZM DI EEIPTEONDIH, INETICHABEWI—EL AL, ZOREBENIEBE Ao/ &
BOEWSIEREEZRTHIN-L,

L7zh > T, NEORBARICERZ L, EHACERICHEL CGREZAT ALOMNIZEEZ LAV &,
*EEZXONBRICEIT 2ER L KIT Moodle System @ (7 + — 7 LERM) ICTRIFHF 2, AIEERRY . BIET 5,

K AENHEE L CTEBR

Bt

Y 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.
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.




