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Summary

This investigation is to explore a way to make the dved fabrics with
good quality of persimmon juice by finding out what a color former and a
discoloration former are by means of using ultraviolet rays and dyeing
assista -nts into traditional dving method. It was examined that each dyed
fabrics, which are cotton, silk and ravon, treated with persimmon juice only,
added 3% tartaric acid or 3% aluminium sulfate have difference with the
colors, the color forming process, the discoloration process. The results were

the followings .

1. After dved, ventilation got increased as to all fabrics of cotton, silk and
rayon while warm together with ventilation got incresed only as to
cotton. This means that cotton have a characteristic of ‘coolness’
mentioned from the experience of wearing the clothes made of this

fabrics.

2. All fabrics of cotton, silk and ravon treated 10 tmes with persimmon
juice only, added 3% tartaric acid or 3% aluminium sulfate were dved in

red-brown color as expected.

3. They were treated with ultraviolet ravs for 30 hours and the results
were like these ;
The fabric trecated with persimmon juice was colored I similar to one
treated with sunlight 10 times.
The fabric treated with added 3% tartaric acid showed red-brown color,
so this means that fabrics can be dved by method of using ultraviolet

rays.

4. As cotton treated for 112 hours with ultraviolet ravs of the fabric with



persimmon juice, was added to persimmon juice treatment it showed the
strong discoloration effect. As it was treated with added 3% tartaric acid
each for 30 hours and 112 hours, it showed little different in each color
and tinted with red-brown. AS it was treated with added 3% aluminium
sulfate each for 30 hours and 112 hours, it showed little different in
each color and tinted with vellow-brown. This means that dyeing
assistants of both tartaric acid and aluminium sulfate are effective on

cotton, the main fabric of Gal Ot which is Cheju traditional clothes.

. Dyeing fabrics with persimmon juice is supposed to derive from various
dveing assistants such as tannin in unriped persimmon, ultraviolet rays,
oxygen, enzyme, etc. Utraviolet rays is found to have mainly effect on

the discoloration.

. Dveing assistants into dyeing fabrics: with persimmon juice is expected to
produce a variety of brown sourced colors while useful to prevent the
dyed fabrics and Gal Ot from discoloration, along with preserving a
environment-

friendly natural dyeing method. Traditional dyeing method is much
restricted by period of picking unriped persimmons and also weather
conditions. Therefore if persimmon juice, which comes from the unriped
fruit picked during August, is reserved in freezing, then fabrics treated
with the juice and ultraviolet rays is thought to be produced regardless

of season.

. When the fabrics, as funtional new material dyed with persimmon juice
by means of dyeing assistants and ultrviolet rays into the traditional
dyeing method, is used for summer clothes, hats, pillow covers, bed
clothes, interior decoration piece, and clothes for workers in Middle-east
countries or soldiers, it is expected to be on of representative product

presenting Cheju tradition in the 21 century.
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tannin& A o2 R4 tannin® £33 A tannino 2 diEEh
fiFe 71tz B4 esterd¥ S 7HA L Abolut & A (tannase) TOE
bRl sl A, mEe 2 20 2 A e Foz EAHY —7-?—‘?}0]
e sjo} k7ol 31 F-2E ARl phlobapheno. 2 W3l7] HE 7ddo] At}
el 2 7}o] tannine () epigallocatechin, (-)-epicatechi-n % o] &2 3% ]l
galloyl3td 7] &3 4l2 butanoldt HAC 2 2~3A17F 71H&te] AR &fsl®
anthocyan -idine?} #2 A4S Ueby7] o Fol proanthocyanidineo] gt &€

£t proan -thocyanidine® polymerol®, FZA oo} o] FAH3n

A

ihEol Aol dAEE o R AT Ags] R AAE FAAT AR
M= &7 %9] chlorophyll M A7F #alstH A tannin &5l 2L, A,
g4 59 g0 4AstFHEUA proanthocyanidine® FFH7H ¥ A H o
Z8e yepie
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1) A=

ZEGMe] AT AFEE AFF AFTY 9N AE NPEoR WuE
(ksk0905), 7 ¥ (ksk0905), Melo] 2 ¥ (ksk0905)E HFoFAd AT Aol A
T8t A g e 2 B3, FA, 95)& Table 13 2o £33 &
A Ho] Aol A HEZ AHAsIPon, WAEE AE FA9 15% NaOHE
He BE B 208 A gdst AFAn, HAE, Wyolex e 40T AR
o] ol Fztthrt Ao ARz EA AL } o}.

Table 1. Characteristics of fabrics.

Fabric count

Materials Style of weaving Thickness(mm) 9
(warps X ends/cm®)
Cotton Plain W. 0.25 20 X 19
Silk Plain W. 0.10 48 X 45
Rayon Plain W. 0.18 39 x 22
2) Z

2 Aol AbgE 72 19973 82 7Y AFE HAFT ojEs F59d
F7tol A #A% AlF AAEZoZ AHo] oF 3~4em, ¥o] 25~35cm, lkgol
4770 Atk 25 A 2= meat chopper(model MN 22S, 3235 %] 8¢)E o] &3}
tgom FAe 350m LA

32

ol

5T Z O = =
o XUES FZ

3) =Hd Al
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3% FA4F (CeHoOy, tartaric acid, Osaka ZEI{LE T ¥, Japan)® 3% Ak
& 79 & (Al(SOy); - xH20, aluminium sulfate, Junsei chemical Co. Japan)&
o2 Fujdstr
2. Ashiy
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printer (model UP1200 A, sony, Japan)® 408} o &<dstac).
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Hop AashA o7 /st MAAl(model color JP 7200F, color techno systec Co.
Japan)E& o] &3l A& A}
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Scheme 1. The discoloring mechanism of tannin by soap.
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H &4 Table 2, Table 3, Fig. 2, Fig. 33 #th

Table 2. Effect of dyeing on the air permeability of the fabrics(cc/cm - sec).

Fabrics Undyed fabrics Dved fabrics
— Cotton 39.58 61.26
Silk 88.77 ozt
Rayon 99.59 109.75
FEIN F FUIAEE X Hlsted BREL 15, AAE2 244, o]
- AES LI F7bskdh

Table 3. Effect of dyeing on the thermal insulation of the fabrics(%5).

Fabrics Undyed fabrics Dyed fabrics
N Cotton 13.72 20.03
Silk 13.22 13.50
N Rayon - 8.41 _ 84;A ﬁ
FHEEN F B2AS WAES 14, AASS o Folrn, dole HAES W
37k 1Sk
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Fig 1. Effect of dyeing on the air permeability of the fabrics.
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Fig 2. Effect of dyeing on the thermal insulation of the fabrics.
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Plate 2. Color of dyed fabrics by sunlight Plate 2-1. Color of dyed fabrics by sunlight
(cotton - 3 ) (X40 ). (cotton - 10) (x40 ).

Plate 3. Color of dyed fabrics by sunlight Plate 3-1. Color of dyed fabrics by sunlight
(silk = 3 ) (x40 ). (silk - 10 ) (x40 ).

Plate 4. Color of dyed fabrics by sunlight Plate 4-1. Color of dyed fabrics by sunlight
(rayon - 3 ) (x40 ). (rayon - 10 ) (x40 ).
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A (33 Wb > 7 (108 M) FAEE micro hi vision (model HR-303,
han ra eng. Co.) ¥ color video printer (model UP1200 A, sony, Japan)ol A
408} Soff #Hdg HelE Plate 2 ~ 4 o YERHA

(Plate 2] ¢ [Plate 2- 11 ¥ x o] 33 e} 103 Helxld 2
A SIAE 4ol Ad™EA detkton AR aWa ARk dRAbelo]l 7HGol
coating = o] glovj AiFo] FEsHA #H At

[Plate 3] 3} [Plate 3-1]2 @M ¥l 33] wAxele} 103] LA xe] £l
Aol 1 Adstn FA vehd Bdo] ZFol FUA el Jdom A
de] Apolzt FE g

[Plate 4] ¢t [Plate 4-1]2 #lol2 @A) 33] 2 Azlet 103] HAHe
XAl FHFol LEA coating=lo] Q1 Ftoz Mol iolg FeistA T
HE & AU o](199) e FMEQ B coating 9= MY Folle {745
Aci s Agd #AEAE sE AMEH ol it HA 2
coating &7t RUtsm Meg Fdx 1 g3 o FEFIAML wr (0
= W7 difEy Sade 29 I 9 vhe e woleta Azt
Atk
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Plate 5. Color of dyed fabrics by UVrays for 112 hrs

( cotton - non treatment ) ( X 40 ).

Plate 5-1. Color of dyed fabrics by UVrays for 112 hrs

( cotton - 3% tartaric acid ) ( < 40 ).

Plate 5-2. Color of dyed fabrics by UVrays for 112 hrs

( cotton - 3% aluminium sulfate ) ( X 40 ).
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oA ME Ao A A e 11213 Fo Mg Wa AL Fujdie s
[Plate 5], 3% FA14F Heliz [Plate 5 1], 3% #2LFulF 2= [Plate 5-2]
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L. a, b3 9ot FTuld(7h5 100%), 3% FA14F 3% FArFuly 7+

el M = A9: Table 49F Table 59 YERW Lt}

Table 4. Color of undved fabrics.

Color e
) L a b
Fabrics
Cotton 93.48 0.06 1.22
Silk 93.24 0.32 4.10
Ravon 92.45 0.12 2.39

L : Lightness (0~100), a : Redness ( 60~+60), b : Yellowness (-60~+60)

| g WAE > dole A% > AAR Fon wad e

— ")5 —



Table 5. Color of natural fabrics after dyeing.

Treatment Fabrics L a b
Cotton 77.85 1.18 12.99
non treatment Silk 68.71 1.33 12.61
Rayon 73.43 0.16 9.25
Cotton 30.30 1.61 20.12
3% tartaric acid Silk 76.55 -0.22 15.31
Rayon 74.25 0.68 12.76
. Cotton 80.52 -0.18 18.70
e ?Eggum Silk 7355 -0.07 1558
Rayon 73.08 -0.99 17.37

o
=0 3% T4 3% AL

QTR BobA o EH AR, TuidH @A

o ohd A Aelug Auce gME BT ¥

AT Sol WABA A FALI 3% FHA WdA HAM b o}

2Ee ¢ F ded, FHAE
z 2l

oz g A% A

o Mape Fetom

5 100%), 3% FA4H 3% FAAFUFE

g o)z fldTh

o] ol

7 M

Table 6. Color of dyed fabrics by treatment of sunlight 10 times.

Treatment Fabrics L a b
Cotton 53.16 15.63 24.73
non treatment Silk 44.19 15.03 22.59
Rayon 48.20 14.65 23.31
Cotton 51.66 16.02 25.12
3% tartaric acid Silk 45.95 17.48 25.70
Rayon 52.36 12.73 20.44
.. Cotton 49.44 15.75 23.47

3% aluminium .

culfate Silk 4493 14.28 21.81
Rayon 48.36 14.45 21.66
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Table 7. Color of dyed fabrics by UV treatment for 30 hrs.

Treatment Fabrics L a b
W Cotton 53.23 15.43 31.01
non treatment  Silk 50.33 11.01 25.01
Rayon 57.26 11.53 26.71
Cotton 65.65 7.10 17.54
3% tartaric acid  Silk 62.76 7.75 18.68
Rayon 61.91 3.10 19.66
Cotton 55.63 13.41 27.84
7 °vaslrgtr:”m Silk 53.60 1087 25.60

Rayon 55.41 11.39 25.24
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Table 8. Color of dyed fabrics by sunlight.

Color Fabrics Dveing assistant

Cotton non added > tartaric acid > aluminium sulfate

L Silk tartaric acid > aluminium sulfate > non added
Rayon tartaric acid ~ aluminium sulfate > non added
Cotton tartaric acid » aluminium sulfate > non addedf

a Silk tartaric acid > non added > aluminium sulfate
Rayon non added > aluminium sulfate > tartaric acid
Cotton non added > aluminium sulfate > tartaric acid

b Silk tartaric acid > non added > aluminium sulfate
Rayon non added > aluminium sulfate > tartaric acid

L 108 ¥4 AN L gl B a4Re Buld > FAAL > BT
o
>

b gl X Wt o mol Sl e FAA Aol 2 ek

Table 9. Color of dyed fabrics by UV treatment.

Color Fabrics Dyeing assistant
Cotton tartaric acid » aluminium sulfate > non ;ddeg 7
L Silk tartaric acid > aluminium sulfate > non added
Rayon tartaric acid > non added > aluminium sulfate
Cotton non addedv?z aluminium sulfate > tartaric acid
a Silk non added > aluminium sulfate > tartaric acid
| Ravon non added > aluminium sulfate > tartanc acid
Cotton non added » aluminium sulfate > tartaric ac1d”
b Silk aluminium sulfate > non added » tartaric acid
Rayon non added ) aluminium sulfate > tartaric acid
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Table 10, Color of dved fabrics by UV treatment.

Treatment Fabrics

a
Cotton 15.43
non treatment Silk 7.10
Rayon 13.41
Cotton 11.01
3% tartaric acid Silk 775
Rayon 10.87
Cotton 11.53
3% aluminium _
’ Silk 8.10
-sulfate
Rayvon 11.39
Table 67} Table 7oA 9} 7to] WA Bl e L ghel Wy Fuld Sl
103] ¥ el e UV 30417 BoF Aelsk Axrzt ¥ o]y} &8 & 4 I
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Tablell.Color of dyed fabrics after treatment of discoloration by UV ravs

for 112 hrs.
Treatment Fabrics L a b
Cotton 55.46 12.59 17.26
non treatment Silk 40.42 16.08 24.83
Rayon 53.84 13.93 2261
Cotton 56.65 12.82 18.62
3% tartaric acid Silk 52.13 12.36 19.10
Rayon 53.02 14.91 20.51
Cotton 53.79 12.47 18.39
3% aluminium _
Silk 49.45 16.27 24.27
-sulfate
Ravon 51.21 12.37 18.79

UV 11242 2ol L g 45 82 FA44 > Foid > aud s
PlE Aelso2 L ogtol AMG. AMEQ a g2 Fuldd 44 A > dol&
> Wor yetgton FMAE WA, F4dFnlg Aoz HeA
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Table 12. Comparsion of color chromatophore and discoloration of fabrics
bv UV rays.

Treatment Fabrics

o 30hr 112hr 30hr 11Zhr 30hr 112hr
Cotton 53.23 2546 1543 1259 3101 17.26

non treatment Silk 50.33 4042 11.01 1608 2501 24.83
Ravon 5726 5384 1153 1393 2761 2261

Cotton 6565 5665 710 1282 1754 1862

3% tartaric acid  Silk 62.76 5213 775 1236 1868 19.10
Rayon 6191 5302 810 1491 1966 20.51

Cotton 5563 53.79 1341 1247 2784 1839

Silk 5360 4945 1087 1627 2560 24.72

Rayon 5541 5121 11.39 1237 2524 1879

3% aluminium
-sulfate
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Summary

This investigation is to explore a way to make the dved fabrics with
good quality of persimmon juice by finding out what a color former and a
discoloration former are by means of using ultraviolet rays and dyeing
assista -nts into traditional dving method. It was examined that each dyed
fabrics, which are cotton, silk and ravon, treated with persimmon juice only,
added 3% tartaric acid or 3% aluminium sulfate have difference with the
colors, the color forming process, the discoloration process. The results were

the followings .

1. After dved, ventilation got increased as to all fabrics of cotton, silk and
rayon while warm together with ventilation got incresed only as to
cotton. This means that cotton have a characteristic of ‘coolness’
mentioned from the experience of wearing the clothes made of this

fabrics.

2. All fabrics of cotton, silk and ravon treated 10 tmes with persimmon
juice only, added 3% tartaric acid or 3% aluminium sulfate were dved in

red-brown color as expected.

3. They were treated with ultraviolet ravs for 30 hours and the results
were like these ;
The fabric trecated with persimmon juice was colored I similar to one
treated with sunlight 10 times.
The fabric treated with added 3% tartaric acid showed red-brown color,
so this means that fabrics can be dved by method of using ultraviolet

rays.

4. As cotton treated for 112 hours with ultraviolet ravs of the fabric with



persimmon juice, was added to persimmon juice treatment it showed the
strong discoloration effect. As it was treated with added 3% tartaric acid
each for 30 hours and 112 hours, it showed little different in each color
and tinted with red-brown. AS it was treated with added 3% aluminium
sulfate each for 30 hours and 112 hours, it showed little different in
each color and tinted with vellow-brown. This means that dyeing
assistants of both tartaric acid and aluminium sulfate are effective on

cotton, the main fabric of Gal Ot which is Cheju traditional clothes.

. Dyeing fabrics with persimmon juice is supposed to derive from various
dveing assistants such as tannin in unriped persimmon, ultraviolet rays,
oxygen, enzyme, etc. Utraviolet rays is found to have mainly effect on

the discoloration.

. Dveing assistants into dyeing fabrics: with persimmon juice is expected to
produce a variety of brown sourced colors while useful to prevent the
dyed fabrics and Gal Ot from discoloration, along with preserving a
environment-

friendly natural dyeing method. Traditional dyeing method is much
restricted by period of picking unriped persimmons and also weather
conditions. Therefore if persimmon juice, which comes from the unriped
fruit picked during August, is reserved in freezing, then fabrics treated
with the juice and ultraviolet rays is thought to be produced regardless

of season.

. When the fabrics, as funtional new material dyed with persimmon juice
by means of dyeing assistants and ultrviolet rays into the traditional
dyeing method, is used for summer clothes, hats, pillow covers, bed
clothes, interior decoration piece, and clothes for workers in Middle-east
countries or soldiers, it is expected to be on of representative product

presenting Cheju tradition in the 21 century.
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tannin& A o2 R4 tannin® £33 A tannino 2 diEEh
fiFe 71tz B4 esterd¥ S 7HA L Abolut & A (tannase) TOE
bRl sl A, mEe 2 20 2 A e Foz EAHY —7-?—‘?}0]
e sjo} k7ol 31 F-2E ARl phlobapheno. 2 W3l7] HE 7ddo] At}
el 2 7}o] tannine () epigallocatechin, (-)-epicatechi-n % o] &2 3% ]l
galloyl3td 7] &3 4l2 butanoldt HAC 2 2~3A17F 71H&te] AR &fsl®
anthocyan -idine?} #2 A4S Ueby7] o Fol proanthocyanidineo] gt &€

£t proan -thocyanidine® polymerol®, FZA oo} o] FAH3n

A

ihEol Aol dAEE o R AT Ags] R AAE FAAT AR
M= &7 %9] chlorophyll M A7F #alstH A tannin &5l 2L, A,
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(-)Epigallocatechin : R '= OH, R: = H

(-)Epicatechin gallate ; H, R» = Gal Ry
OH
(-)Epigallocatechin gallate ; R = OH, R» = Gall (i[
(-)Epicatechin ; R = H, R: = H ooH SN oH
HO OR;
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1) A=

ZEGMe] AT AFEE AFF AFTY 9N AE NPEoR WuE
(ksk0905), 7 ¥ (ksk0905), Melo] 2 ¥ (ksk0905)E HFoFAd AT Aol A
T8t A g e 2 B3, FA, 95)& Table 13 2o £33 &
A Ho] Aol A HEZ AHAsIPon, WAEE AE FA9 15% NaOHE
He BE B 208 A gdst AFAn, HAE, Wyolex e 40T AR
o] ol Fztthrt Ao ARz EA AL } o}.

Table 1. Characteristics of fabrics.

Fabric count

Materials Style of weaving Thickness(mm) 9
(warps X ends/cm®)
Cotton Plain W. 0.25 20 X 19
Silk Plain W. 0.10 48 X 45
Rayon Plain W. 0.18 39 x 22
2) Z

2 Aol AbgE 72 19973 82 7Y AFE HAFT ojEs F59d
F7tol A #A% AlF AAEZoZ AHo] oF 3~4em, ¥o] 25~35cm, lkgol
4770 Atk 25 A 2= meat chopper(model MN 22S, 3235 %] 8¢)E o] &3}
tgom FAe 350m LA

32

ol

5T Z O = =
o XUES FZ

3) =Hd Al
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3% FA4F (CeHoOy, tartaric acid, Osaka ZEI{LE T ¥, Japan)® 3% Ak
& 79 & (Al(SOy); - xH20, aluminium sulfate, Junsei chemical Co. Japan)&
o2 Fujdstr
2. Ashiy

1) e o] &3 A A2 9 el

o7 89 7 FHA(FERF 100%) §, 3% FHA ERF 89, 3% FAY
%Wﬁ%ﬂk?%ﬁ%zh$l & F Bea" 87 34l 47 23, AEEE
i 0 17 HAdolu 108 A PAste] FUDF £o2 SAA A R
aEe AAD & ﬂwwztzévygkgqg@wz N>g A FFe)

ANX AAAZAZ G 8Y 8YHE ta nigo] A9 Qe A E "l o)t
M ool W38 AA 73 Aol 103 wHEsin] WA & 33 103] WA g
B3] W3] micro hi vision (model HR-303, han ra eng. Co.) 2 color video

printer (model UP1200 A, sony, Japan)® 408} o &<dstac).

2) A S o] &3 AYE AR

AANRNZAID AEEE 2] A A (ultra-violet ray sterilizer, EAF 257
M)A 3 253 7nmel AYAM 58 AAM 330 AA Fo] 283 HAMFH

30A1F A Z ek,

3) 5 AME] U4 R =A
o} vlnaly] Yot #EF GME BT BeAL uk1995)9 WY
=433,

4) A% QU] AT 27

NGE 320 el Gol 3302 FMstel WA 7

N
ol
1=
2
lo
=
ox
B}
o
il

H14_



Hop AashA o7 /st MAAl(model color JP 7200F, color techno systec Co.
Japan)E& o] &3l A& A}

5) Apeldell 23 &A Ay
LS o8 1 YUT 9Fo el AAY FAANN DA Yri oopu] 9 o
AT E 3ER0R Lhro] AEUL ofxdol R Yu, $EUS BT JUER Hof 2o
230 744 Bol FR3| AAFH 12407 Bob Aed ¥ Aws Eson,
3

% Lty ddoz G wAZd da vjagL gz 2

BEFUE ER FEol E¥sin ge o] 2a

649 2048 7IEste] 79 FEHH 8EUAXNE HGI YFAMA/RZ Bu

ol
s
o
N
>
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N,
0,
N,
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i
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2 dolgel A ol FR3 AM 7UzE Ao 103 wHeln] whaiH el

%9 Ao Wb 2700 AR 3-4o] ApwA 2 Wl
b iR, of Axk: £(1987), ©)(1994)9h o1 ATk o] = WA Azre] 7
gtel wep slaol ARMZoR oFeUA Yol AL} WF opH A3

°of H dMstE & 4H welA XA "ol Hojd HAHEE Fo
_]
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A A2 o] &3 £ AHtartaric acid, CsHoO7)& FAME®HS 1 713 Agre
W dxd 3] FolMs HAHSIY o Eoli= 5o Joeng ‘3‘3134]%7]"“

Rybefob grd AT LR vlFE 1759851 §H L 169~170Col8 =3 &
Aol xa, AL vhetw ojdsie s, datsiga s wHAste @It &%
b

, WA ol 2ol AF i

shAkel vl 35 (aluminium  sulfate, AlL(SOy)z - xH-0)& FMZAAo|n] v F&
1690111, &3 865CR &ol oy dagdde %2 e 5 g4
WA, G5 3, A5A go 2oy dFujy gl %3

EAES wHABE) &Aool widAlSs AP Hridl dsd 29
colloidd & % ol A = dadate HE(Hd)o] 2150 gio %
G B wstEE o
A ALEEH= ZlAIFe S8 o3 dAHI I

XA
ﬁ
Suhle WU E5dnE AYAE dde] ol FolAES Rae] ofd

(4] A
godM Sele 2EYEE o8 dANE Bol MuH Aok A Az
4 Gzt o] olHe WAy

3 2ol o3 dMYHE o5 dHdsY 1 &
Ao AT E EdE e ¥ 2Pn e dd wEs AdEse mg
A o) Abg o JhEEe G Az A go] o] &3t FAll Arh
A A F AFEE Foly] A dasn, oy dFo AVA ¥
e tdA Eir MAME FEekA st SFARA AR S A EA
@A Ak Zlol AabHoln Hud &g v ATt Hojskol 4MT
T 0.3~5%, &5 vt AL g
oberuly 3% &9l Ags wd AHPg o3 GBS AE, AP
#70 ol osted A WA mi= g AaEE 2de] gdn BagAg
HH1995)E trad e AR, gRe, s modE, B
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Hebdl=dl, o] Mg A7) Y8t dE 208 FdaA F gL o)
15% oA EARS H7betel ™ N@d An) 5% 48 2% g4 AT 4~57
S A df Mol HEHS & F UAAG o] RS AF £ B 4R
o ezt whgste] ghddo] Hol AA WAy AL okl
Zhste s ©d 27t 3 EEo Mol Aolytt)

%, ®dF29 OH7)7b ¥4 %#< ROO K, ROO Na', % ©ul@e KOH,
K.COs, KHCOzol 93} X & potassium@olyt sodium@ o2 Ez)3}A
th. o] ghdo| potassium@oly sodium@ o] MMl FQlojt} AE o T WA

AP Eol ofHNEAS 7S W ddge Moz FdHE AL o @9
potassium® = sodium@ol olMEAM ols) st HUYr) wFEo|o}

“Scheme 1.] .

FAENS B

OH O K*
O°K*
OH -K* HO
HO RCOO°K vE
(0] CHMOA—O“C‘HHOG':;HZO 0~ CeH1e04—0~CeH 100 3H:0
—Ce

0

Scheme 1. The discoloring mechanism of tannin by soap.

Mol WEA S Sl FAYYoR Wks AgaRed 2 g 94U

2 Al b EY, W, GHER U YAz G4 2

sash gl Szsol fof MANI YUk EE B ATE 9@ v

o AZ 27t 30 BAET Gabold, FaAlH delow ANy A
X

| =
FA AT Mo el 5 A AdAAY BHEFIAEE
AV
= - (o]

wA7lel A4 me A U9 A FEYUQ RRe ZzMon A
o] Mztuon I3 ]
_)[: 0101 7E_}-_9. e

(,-_t.:_ul-o]_ B]‘;—_. _ta; 3 A}

fir
N,
lo oy 24



% A3, 80%7k Fotattn stk ® AT 3F GARLY AYIIEE
25 HA Bayel disted 2 st b Folsh A e BAA
8 @A), 24108 HAR)Z dehdn, Agel 27 tH)
A AAYTE 28%, AAFoRE BA O WA > FA O g £o v
dom AFWELLL ASBAAALG HE $HL
o

HhS-S YER AT

_18_



2.

u

=

dUES 54 2

g e =

7
AFE 3% da dxet FLE o] &3

s

2ok WAge) sg e Mg deon A woledBe fid BAL
el gl A el $EE mEA HAYAY WEge o8 o
So] A717) Ay, 2 v HAEHG A dol2A B o oA qt
SR
Undyed fabrics Dyed fabrics
Cotton
Undyed fabrics Dyed fabrics
Silk
Undyed fabrics Dyed fabrics
Rayon

Plate 1.

,19,

Sample of the fabrics.



H &4 Table 2, Table 3, Fig. 2, Fig. 33 #th

Table 2. Effect of dyeing on the air permeability of the fabrics(cc/cm - sec).

Fabrics Undyed fabrics Dved fabrics
— Cotton 39.58 61.26
Silk 88.77 ozt
Rayon 99.59 109.75
FEIN F FUIAEE X Hlsted BREL 15, AAE2 244, o]
- AES LI F7bskdh

Table 3. Effect of dyeing on the thermal insulation of the fabrics(%5).

Fabrics Undyed fabrics Dyed fabrics
N Cotton 13.72 20.03
Silk 13.22 13.50
N Rayon - 8.41 _ 84;A ﬁ
FHEEN F B2AS WAES 14, AASS o Folrn, dole HAES W
37k 1Sk
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Fig 1. Effect of dyeing on the air permeability of the fabrics.
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Fig 2. Effect of dyeing on the thermal insulation of the fabrics.
Table 2, Table 3, Fig. 1, Fig. 2014 B+ vje} 7to] AAM {7} 71EgMo g
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Plate 2. Color of dyed fabrics by sunlight Plate 2-1. Color of dyed fabrics by sunlight
(cotton - 3 ) (X40 ). (cotton - 10) (x40 ).

Plate 3. Color of dyed fabrics by sunlight Plate 3-1. Color of dyed fabrics by sunlight
(silk = 3 ) (x40 ). (silk - 10 ) (x40 ).

Plate 4. Color of dyed fabrics by sunlight Plate 4-1. Color of dyed fabrics by sunlight
(rayon - 3 ) (x40 ). (rayon - 10 ) (x40 ).
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ALY ME7IEE At 7Hd Folst: Moz JEebd €2 #
A (33 Wb > 7 (108 M) FAEE micro hi vision (model HR-303,
han ra eng. Co.) ¥ color video printer (model UP1200 A, sony, Japan)ol A
408} Soff #Hdg HelE Plate 2 ~ 4 o YERHA

(Plate 2] ¢ [Plate 2- 11 ¥ x o] 33 e} 103 Helxld 2
A SIAE 4ol Ad™EA detkton AR aWa ARk dRAbelo]l 7HGol
coating = o] glovj AiFo] FEsHA #H At

[Plate 3] 3} [Plate 3-1]2 @M ¥l 33] wAxele} 103] LA xe] £l
Aol 1 Adstn FA vehd Bdo] ZFol FUA el Jdom A
de] Apolzt FE g

[Plate 4] ¢t [Plate 4-1]2 #lol2 @A) 33] 2 Azlet 103] HAHe
XAl FHFol LEA coating=lo] Q1 Ftoz Mol iolg FeistA T
HE & AU o](199) e FMEQ B coating 9= MY Folle {745
Aci s Agd #AEAE sE AMEH ol it HA 2
coating &7t RUtsm Meg Fdx 1 g3 o FEFIAML wr (0
= W7 difEy Sade 29 I 9 vhe e woleta Azt
Atk
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Plate 5. Color of dyed fabrics by UVrays for 112 hrs

( cotton - non treatment ) ( X 40 ).

Plate 5-1. Color of dyed fabrics by UVrays for 112 hrs

( cotton - 3% tartaric acid ) ( < 40 ).

Plate 5-2. Color of dyed fabrics by UVrays for 112 hrs

( cotton - 3% aluminium sulfate ) ( X 40 ).

_24_
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[Plate 5], 3% FA14F Heliz [Plate 5 1], 3% #2LFulF 2= [Plate 5-2]
of theplon] A4de Sujd e o)A e HEs} Ao
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A2 E QA 3042 qeish 11247 Hel ¥
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3. AF YAT AE 23

e, Al A

T 7‘},%}-1:] }‘]>

SHE AEEE S dMxe MEE vwEtr] Ys)
L. a, b3 9ot FTuld(7h5 100%), 3% FA14F 3% FArFuly 7+

el M = A9: Table 49F Table 59 YERW Lt}

Table 4. Color of undved fabrics.

Color e
) L a b
Fabrics
Cotton 93.48 0.06 1.22
Silk 93.24 0.32 4.10
Ravon 92.45 0.12 2.39

L : Lightness (0~100), a : Redness ( 60~+60), b : Yellowness (-60~+60)

| g WAE > dole A% > AAR Fon wad e

— ")5 —



Table 5. Color of natural fabrics after dyeing.

Treatment Fabrics L a b
Cotton 77.85 1.18 12.99
non treatment Silk 68.71 1.33 12.61
Rayon 73.43 0.16 9.25
Cotton 30.30 1.61 20.12
3% tartaric acid Silk 76.55 -0.22 15.31
Rayon 74.25 0.68 12.76
. Cotton 80.52 -0.18 18.70
e ?Eggum Silk 7355 -0.07 1558
Rayon 73.08 -0.99 17.37

o
=0 3% T4 3% AL

QTR BobA o EH AR, TuidH @A

o ohd A Aelug Auce gME BT ¥

AT Sol WABA A FALI 3% FHA WdA HAM b o}

2Ee ¢ F ded, FHAE
z 2l

oz g A% A

o Mape Fetom

5 100%), 3% FA4H 3% FAAFUFE

g o)z fldTh

o] ol

7 M

Table 6. Color of dyed fabrics by treatment of sunlight 10 times.

Treatment Fabrics L a b
Cotton 53.16 15.63 24.73
non treatment Silk 44.19 15.03 22.59
Rayon 48.20 14.65 23.31
Cotton 51.66 16.02 25.12
3% tartaric acid Silk 45.95 17.48 25.70
Rayon 52.36 12.73 20.44
.. Cotton 49.44 15.75 23.47

3% aluminium .

culfate Silk 4493 14.28 21.81
Rayon 48.36 14.45 21.66
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FuRA(RFE 100%), 3% FA4E 3% #FatdFulg gAoez HWS o] &3}
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Table 7. Color of dyed fabrics by UV treatment for 30 hrs.

Treatment Fabrics L a b
W Cotton 53.23 15.43 31.01
non treatment  Silk 50.33 11.01 25.01
Rayon 57.26 11.53 26.71
Cotton 65.65 7.10 17.54
3% tartaric acid  Silk 62.76 7.75 18.68
Rayon 61.91 3.10 19.66
Cotton 55.63 13.41 27.84
7 °vaslrgtr:”m Silk 53.60 1087 25.60

Rayon 55.41 11.39 25.24

Tl D (R 100%), 3% FAAE 3% FAGFuE dAow @NF UV I
A4 o] &sto] 30417 A A A A 73 Zow, AFE 9F
of ZAAlEe Mo dAMEAT. Ful 3 EL
ob obF FARS M-S YEhHUL, 3% FAMN MEEre F29Us 9 NS

]

vebl AR, 3% Ao 2



Table 8. Color of dyed fabrics by sunlight.

Color Fabrics Dveing assistant

Cotton non added > tartaric acid > aluminium sulfate

L Silk tartaric acid > aluminium sulfate > non added
Rayon tartaric acid ~ aluminium sulfate > non added
Cotton tartaric acid » aluminium sulfate > non addedf

a Silk tartaric acid > non added > aluminium sulfate
Rayon non added > aluminium sulfate > tartaric acid
Cotton non added > aluminium sulfate > tartaric acid

b Silk tartaric acid > non added > aluminium sulfate
Rayon non added > aluminium sulfate > tartaric acid

L 108 ¥4 AN L gl B a4Re Buld > FAAL > BT
o
>

b gl X Wt o mol Sl e FAA Aol 2 ek

Table 9. Color of dyed fabrics by UV treatment.

Color Fabrics Dyeing assistant
Cotton tartaric acid » aluminium sulfate > non ;ddeg 7
L Silk tartaric acid > aluminium sulfate > non added
Rayon tartaric acid > non added > aluminium sulfate
Cotton non addedv?z aluminium sulfate > tartaric acid
a Silk non added > aluminium sulfate > tartaric acid
| Ravon non added > aluminium sulfate > tartanc acid
Cotton non added » aluminium sulfate > tartaric ac1d”
b Silk aluminium sulfate > non added » tartaric acid
Rayon non added ) aluminium sulfate > tartaric acid




UV 30AItE b A ejoll A L gkl A% 9 A | o

Aol Loghol AR, AMEQ a grte W A | do

-

L2 2l
]

o -

Aeloll A A gdom, gaMwel b gte W, go] oA Fujd >

FAM Eow 2] Yy,

Table 10, Color of dved fabrics by UV treatment.

Treatment Fabrics

a
Cotton 15.43
non treatment Silk 7.10
Rayon 13.41
Cotton 11.01
3% tartaric acid Silk 775
Rayon 10.87
Cotton 11.53
3% aluminium _
’ Silk 8.10
-sulfate
Rayvon 11.39
Table 67} Table 7oA 9} 7to] WA Bl e L ghel Wy Fuld Sl
103] ¥ el e UV 30417 BoF Aelsk Axrzt ¥ o]y} &8 & 4 I
th UV Al A gloll 43 Table 103} zro] HAMEQl 4 gto] W 7 gole A&
NoAFel Al ufd S Ak Ul > FAAF o2 e 3 A b

W, ellol e Aol Rl BHATHE > FA oz

R
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4. A4l o3 244

AU g o] 83 HF FHME 9Tl el UVEAE ol &3fo] 112A13F 24 A
de A 73} Table 113} 2ot Ade Fold Adxeld @447t 4
AL, 3% FA Ae)Eiz 30AZE ek 11247 Helxe) Mgustrh Ao
ol Aae Yetidnt 3% FAEFrly A A 3047 AHelek 112

ARV Aejae] AgRstrh Ao gl &AAS vrehd A

Tablell.Color of dyed fabrics after treatment of discoloration by UV ravs

for 112 hrs.
Treatment Fabrics L a b
Cotton 55.46 12.59 17.26
non treatment Silk 40.42 16.08 24.83
Rayon 53.84 13.93 2261
Cotton 56.65 12.82 18.62
3% tartaric acid Silk 52.13 12.36 19.10
Rayon 53.02 14.91 20.51
Cotton 53.79 12.47 18.39
3% aluminium _
Silk 49.45 16.27 24.27
-sulfate
Ravon 51.21 12.37 18.79

UV 11242 2ol L g 45 82 FA44 > Foid > aud s
PlE Aelso2 L ogtol AMG. AMEQ a g2 Fuldd 44 A > dol&
> Wor yetgton FMAE WA, F4dFnlg Aoz HeA
A YeEbstth

-SOA



Table 12. Comparsion of color chromatophore and discoloration of fabrics
bv UV rays.

Treatment Fabrics

o 30hr 112hr 30hr 11Zhr 30hr 112hr
Cotton 53.23 2546 1543 1259 3101 17.26

non treatment Silk 50.33 4042 11.01 1608 2501 24.83
Ravon 5726 5384 1153 1393 2761 2261

Cotton 6565 5665 710 1282 1754 1862

3% tartaric acid  Silk 62.76 5213 775 1236 1868 19.10
Rayon 6191 5302 810 1491 1966 20.51

Cotton 5563 53.79 1341 1247 2784 1839

Silk 5360 4945 1087 1627 2560 24.72

Rayon 5541 5121 11.39 1237 2524 1879

3% aluminium
-sulfate

UV & of &ato] wbdat Ay & MEE Hlug Z3e Table 129
to zhe] A BRI AIE S 82417 A ol &tor ©alo] Fglo] HEAHY
Al HF Ftos W ogol&2 Falo] B FrE AEd 5 U
B2 §eton AWstv|7h etk FAAS AbgstE A 9, A,
15 7 &¢toz 94 AeE Adsty] ot FAeFred
do] & 2 Zola oFzhe] B Hr g past £ 9ddm W AAZAME £
o AEr] 7 ol fld

- R PANE o B I B R RO S I PSS R RS B g

N
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