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Table 1. Characteristics of fabric

Fabric Rayon 100%

Structure Plain
Fabric counts warp 129
(thread/inch) weft 118
Thickness(mm) 0.20
Weight(g/m? ) 102

L" a* b’ 87.89 -0.37 0.88

Munsell value H V/C 5.0GY 8.68 / 0.1
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o 2 Ax s}

¢ AJel= Shaking water bath(Dongwon scientific Co.)S A}
4392 9 Ael= IRYA 7] (Infrared Rays Dyeing Machine
Model : KSI-24 (2 #3hH)E A8314 ).

2.6 "4

A A= B (FeSO4 - TH,0, 179 APS FFFl L3039
0.5% &Y g A x| A-&315ic).

A WYSE 1%, 3%, 5%(0.w.H)E &1 1:100, €% 60Cel
A 307 &9ich.

2.7 394 9 Az 53

A5 Ame ME ZAsl7] $lsle] Spectrophotometer CM-508i
(Minolta, Co. Ltd, Japan)E °|&3e WEx4 L', MIAx AF a’,
b'® a7} +o]’d Red AY, -°ld GreenAl®eln], b7} +odd
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AL = L% - L
Aa® = a’y-a’
AD" = b - b

ol¢} 7 Munsell®] Me] 354x] H, V/CE F34ch.



2.8 4FFK/S) 34

HA A®me K/S Fe 35AL  Spectrophotometer CM-508i(Minolta,
Co. Ltd, Japan) & °|-&3le] FA33 ek K/S 3t Kubelka-Munk 2o €]
3o} o (2)22% F33ic).

K/S =(1-R)?2 /2Re+wewseeemenees(2)
K : &344=(absorption coefficient)

S : AWH|4(scattering coefficient)
R : 3 55 oA e EHukxS(reflectance)
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Table 2. Color difference and Munsell value of the rayon

fabrics dyed with various persimmon juice
concentration according to mordant concentration
Per.si.mmon Mordant Munsell value
juice concentration L a’ b* AE’ab
concentration
o (%) H v/C
1 53.18 1.56  1.57 30.41 1.2YR 5.17/0.45
20 3 52.68 1.57  1.26  30.90 9.2R  5.11/0.45
5 52.40 1.62  2.50 31.24 4.9YR 5.09/0.52
1 49.50 1.43  2.14  34.10 5.0YR 4.81/0.44
40 3 47.33 1.39  1.48 36.24 1.9YR 4.60/0.38
5 43.91 1.23  0.74 39.65 7.0R  4.26/0.30
1 44.29 1.13  1.00 39.26 0.8YR  4.30/0.29
60 3 41.37 1.23  1.47 42,19 3.2YR 4.02/0.33
5 40.47 1.16  1.28  43.08 2.7YR  3.93/0.30
1 41.59  1.02  1.13  41.96 2.7YR  4.04/0.27
80 3 38.74 1.01  0.46 44,81 4.4R  3.77/0.22
5 35.47  1.00  0.67 48.08  8.5R  3.45/0.22
1 39.26  0.99  0.94 44,29 1.7YR  3.82/0.24
100 3 35.83  0.93  0.78 47.72 0.8YR  3.49/0.21
5 31.72 0.94 0.66 51.83  9.3R  3.09/0.20

-1



7.04

W Fe50: 1%

B Fe50s 3%

W Fe50s 5%

20 40 60 80 100

Persimmon juice concentration{%)

Fig. 1. K/S value of rayon fabrics dyed with various persimmon

juice concentration according to mordant concentration.
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Fig. 2. Reflectance of rayon fabrics dyed with various persimmon

juice concentration (mordant : FeSO; 1%).
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Fig. 3. Reflectance of rayon fabrics dyed with various persimmon

juice concentration (mordant : FeSOs 3%).
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Fig. 4. Reflectance of rayon fabrics dyed with various persimmon

juice concentration (mordant : FeSOs 5%).
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Table 3. Color difference and Munsell value of the rayon
fabrics dyed with number of dyeing with persimmon

juice according to mordant concentration

No. of
dyeing Mordant Munsell value
(developing concentration L° a’ b* AE"ab
time (hours)) (%) H V/C
1 36.85 1.33 0.92 46.71 9.5R 3.59/0.29
1(10) 3 37.51 1.22 0.66 46.05 6.8YR 3.65/0.26
5 35.12 1.25 0.54 48.44 4.7R 3.42/0.26
1 37.64 1.71 3.78 45.99 8.9R 3.67/0.63
1(30) 3 38.29 1.48 3.30 45.32 8.9YR 3.73/0.55
5 35.56 1.38 2.73 48.02 8.4YR 3.47/0.47
1 29.85 2.21 6.40 53.98 0.8Y 2.93/1.06
2(60) 3 27.54 1.60 4.81 56.13 1.1Y 2.70/0.81
5 25.99 1.34 3.91 57.62 1.1Y 2.55/0.67
1 25.40 1.83 4.26 58.24 10.0YR 2.49/0.76
3(90) 3 24.08 1.14 2.94  59.49 0.6Y 2.36/0.52
5 22.46 0.86 2.12  61.09 0.6Y 2.20/0.39
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Fig. 5. K/S value of rayon fabrics dyed with number of
dyeing of persimmon juice according to mordant

concentration.
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Fig. 6. Reflectance of rayon fabrics dyed with persimmon
juice according to number of dyeing and developing

time(hours). (mordant : FeSOs 1%).
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Table 4. Color difference and Munsell value of the rayon

fabrics dyed with various chinese ink concentration

Rayon
fabric

Munsell value

Chinese in L’ a’ b’ AEab
concentration H v/C
(%)

100 47.34 0.39 1.08 36.20 0.1Y 4.59/0.18
200 40.93 0.30 0.65 42.61 9.4YR 3.98/0.11
300 38.39 0.19 0.72 45.14 2.0Y 3.73/0.11
400 35.89 0.31 0.73 47.65 10.0YR 3.49/0.12
500 34.15 0.32 0.84 49.38 0.9Y 3.33/0.14
600 33.99 0.23 0.54 49.55 0.7Y 3.31/0.09
700 30.70 0.32 0.59 52.84 9.7YR 3.00/0.10
800 30.64 0.15 0.32 52.90 0.5Y 2.99/0.05
900 30.37 0.34 0.90 53.16 1.2Y 2.96/0.15
1000 31.44 0.17 0.29 52.10 0.1Y 3.07/0.05
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Fig. 9. K/S value of rayon fabrics dyed with various chinese

ink concentration.
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Table 5. Color difference and Munsell value of rayon
fabrics dyed with various persimmon juice

concentration and chinese ink

Rayon Munsell value
fabri
. b i L’ a’ b AE’ab
Persimmon
juice H V/C
concentration (%)
20 17.70 0.64 0.42 65.84 4.9YR 1.74/0.11
40 18.55 0.16 0.11 64.99 8.6YR 1.80/0.02
60 18.44 0.16 0.24 65.10 1.2Y 1.79/0.04
80 18.08 0.18 0.25 65.46 0.3Y 1.75/0.04
100 16.91 0.12 0.12 66.63 1.0Y 1.63/0.02




205
20.20
20 -
38954
19
18.54 18.47
185 -
S
K 18 1
17.67
175 A 17.33
17
165 -
16
155 T T T T
20 40 60 80 100
Persimmon juice concentration (%)

Fig. 11. K/S wvalue of rayon fabrics dyed with various

persimmon juice concentration and chinese ink.
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Fig. 12. Reflectance of rayon fabrics dyed with various persimmon

juice concentration and chinese ink.
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Table 6. Color difference and Munsell value of rayon fabrics

dyed with persimmon

juice

according to number of dyeing

and

chinese ink

Munsell value

Rayon
fabric
No. of s a b* AEab
dyeing H v/C
(developing
time (hours)
1(10) 23.95 0.23 0.39 59.59 10.0YR 2.33/0.07
1(30) 23.56 0.89 2.17 59.99 0.8Y 2.30/0.39
2 (60) 20.17 0.98 2.59 63.39 1.4Y 1.97/0.47
3 (90) 15.67 0.51 1.2 67.86 1.3Y 1.51/0.18
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Fig. 13. K/S value of rayon fabrics dyed with persimmon

juice and chinese ink according to number of dyeing.
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Fig. 14. Reflectance of rayon fabrics dyed with persimmon

juice and chinese ink according to number of dyeing.
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Table 7. Color difference and Munsell value of rayon fabrics
dyed with persimmon juice and chinese ink by

mordant concentration according to number of dyeing

Dyeing procedure Munsell value
No. of
dyeing Mordant L’ a’ b* AE"ab
Dye-
(developing con. H Vv/C
stuff
time (%)
(hours))
Chinese
1 19.62 0.31 -0.13 63.91 2.2RP 1.91/0.05
ink
Chinese
1(10) 3 19.07 0.44 0.64 64.47 8.7YR 1.85/0.12
ink
Chinese
5 18.04 0.44 0.64 65.50 9.0YR 1.75/0.11
ink
Chinese
1 18.97 0.48 0.61 64.57 8.1YR 1.84/0.12
ink
Chinese
1(30) 3 18.66 0.36 -0.08 64.87 5.9RP 1.81/0.05
ink
Chinese
5 17.97 0.59 1.45 65.57 1.1Y 1.75/0.23
ink
Chinese
1 18.05 0.63 1.58 65.49 1.2Y 1.75/0.26
ink
Chinese
2(60) 3 18.36 0.54 1.36 65.16 1.2Y 1.79/0.23
ink
Chinese
5 17.17 0.36 -0.08 66.36 6.7RP 1.66/0.05
ink
Chinese
1 17.10 0.59 0.95 66.44 9.0YR 1.66/0.16
ink
Chinese
3(90) 3 17.73 0.56 1.00 65.81 9.8YR 1.72/0.17
ink
Chinese
5 ik 16.78 0.63 1.17 66.76 9.8YR 1.62/0.19
in
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Fig. 15. K/S value of rayon fabrics dyed with persimmon juice
and chinese ink by mordant concentration according to

number of dyeing.
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Fig. 16. Reflectance of rayon fabrics dyed with persimmon juice

and chinese ink according to number of dyeing.

(mordant : FeSOs 1%).
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Fig. 17. Reflectance of rayon fabrics dyed with persimmon juice
and chinese ink according to number of dyeing.

(mordant : FeSO4 3%).
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Table 8. Color difference and Munsell value of rayon fabrics

dyed with persimmon juice and chinese

ink by

mordant concentration according to number of dyeing

Dyeing procedure

Munsell value

No. of
L* a" b* AEab
dyeing Mordant
Dyestuff H v/C
(developing con. (%)
time (hours))
Chinese
1 20.61 .26 -0.59 62.93 9.1PB 2.01/0.12
ink
Chinese
1(10) 3 20.48 .26 -0.34 63.05 2.9P 1.99/0.07
ink
Chinese
5 21.87 .19 -0.41 61.66 9.4PB 2.13/0.08
ink
Chinese
1 23.75 .58 0.82 59.79 8.1YR 2.32/0.17
ink
Chinese
1(30) 3 20.70 .61 0.85 62.84 8.2YR 2.02/0.18
ink
Chinese
5 22.62 .55 0.86 60.91 8.7YR 2.21/0.17
ink
Chinese
1 21.12 .61 1.84 62.42 1.8Y 2.06/0.33
ink
Chinese
2(60) 3 18.36 .60 2.05 65.18 2.3Y 1.79/0.33
ink
Chinese
5 19.97 .61 1.83 63.57 1.8Y 1.95/0.32
ink
Chinese
1 15.14 .29 -0.01 68.38 2.4R 1.46/0.03
ink
Chinese
3(90) 3 15.83 .34 0.17 67.71 3.3YR 1.53/0.05
ink
Chinese
ik 5 14.35 .27 -0.06 69.18 7.6RP 1.38/0.03
in
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Fig. 19. K/S value of rayon fabrics dyed with persimmon juice
and chinese ink by mordant concentration according to

number of dyeing.
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Fig. 20. Reflectance of rayon fabrics dyed with persimmon juice
and chinese ink by mordant concentration according

to number of dyeing. (mordant : FeSO; 1%).
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Fig. 21. Reflectance of rayon fabrics dyed with persimmon juice
and chinese ink by mordant concentration according to

number of dyeing. (mordant : FeSO; 3%).
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Fig. 22. Reflectance of rayon fabrics dyed with persimmon juice
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Table 9. Color difference and Munsell value of rayon fabrics
dyed with various persimmon juice concentration and

gallnut according to mordant concentration

Dyeing procedure Munsell value
Persimmon Mordant L a’ b’ AE"ab
juice Dyestuff con. H v/C
con.(%) (%)

1 40.59 3.05 -4.52 43.40 4.2P 3.93/1.13

20 gallnut 3 36.78 2.93 -6.16 47.38 1.4P 3.56/1.35

5 32.50 3.29 -6.42 51.67 1.7p  3.15/1.35

1 42.26 2.72 -3.97 41.66 4.3P 4.09/1.03

40 gallnut 3 31.83 3.11 -6.52 52.33 1.1P 3.08/1.33

5 30.38 3.13 -6.47 53.76 1.2P  2.94/1.32

1 37.99 2.71 -4.69 45.97 2.9P 3.68/1.08

60 gallnut 3 33.26 2.82 -6.06 50.84 1.1P  3.22/1.25

5 29.38 3.07 -6.70 54.78 0.8P 2.85/1.36

1 41.80 2.49 -3.504 42.08 4.6P 4.05/0.92

80 gallnut 3 32.21 2.66 -6.52 51.93 0.2P 3.12/1.31

5 29.29 2.79 -6.32 54.80 0.6P 2.84/1.27

1 40.95 2.59 -3.56 42.91 4.8P 3.97/0.91

100 gallnut 3 31.29 2.68 -6.35 52.82 0.4P 3.03/1.26

5 29.06 2.85 -6.80 55.01 0.2Pp 2.81/1.36
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Fig. 23. K/S value of rayon fabrics dyed with various
persimmon juice concentration and gallnut according to

mordant concentration.
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Fig. 24. Reflectance of rayon fabrics dyed with various persimmon

juice concentration and gallnut. (mordant : FeSOs 1%).
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Fig. 25. Reflectance of rayon fabrics dyed with various persimmon

juice concentration and gallnut. (mordant : FeSOs 3%).
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Fig. 26. Reflectance of rayon fabrics dyed with various persimmon

juice concentration and gallnut. (mordant : FeSOs 5%).

_56_



729 44 Aol B 2R 394

ojfidl = ZEY FEE = AT AZFE deotsp] S8 E QY
5o W oAl A WY FEo] wE M Wi NS et
371 S8 FEQARF+ A+ FAPer I 2RSS A
Table 10 Yl Sic}.
Table. 1014 B4 3}

it

dA 357} gelA 2 WP FES F5F5
HaL, ML PelA RPA7ZIA] W3} <]

HA -]
o WE AEF o} FAs] WF) MRS & 4 Ak FE

ez A A AFFE 2, FE 13 943 2E 23 9 o) F9 ¢
2 Aol g vehi e o2 e RHET} oA, 3

=3 2djzte] Ao WAl ge] ARE FUHEIEE € F doh
Fig. 28, 29, 30& 2= 94 3ol =& 2z 44 A dd 55
e FAE vebd Rojh. e 23 Mol Fo] wiAE 2 Y ¥
Eoll FAglo] 3%de] MR A e s, e 33 BH5AH
3 e FE 5% = 4 AN 3%l 2A = HAHES T
RL, 700nmelAe] wkabE Fre] 0ol 74A vehisich. o2 d A=

A S BEE JARAY 4B T 5 9le ez A%

3

r“~

_57_



Table. 10. Color difference and Munsell value of the rayon fabrics
dyed with persimmon juice and gallnut by mordant

concentration according to number of dyeing

Dyeing procedure Munsell value
No. of
dyeing L” a’ b* AE"ab
Mordant
(developing Dyestuff H v/C
con. (%)
time
(hours))
1 36.24 2.99 -2.25 47.50 9.0P 3.52/0.75
1(10) gallnut 3 29.61 2.61 -4.46 54.26 2.5P 2.88/0.92
5 24.74 2.26 -4.89 59.12 0.7P  2.4/0.98
1 34.53 2.87 0.85 49.10 2.8R 3.37/0.56
1(30) gallnut 3 25.83 2.05 -2.92 57.87 3.9P 2.51/0.64
5 23.38 2.2 -2.51 60.29 5.8P  2.27/0.6
1 26.3 2.82 4.12 57.40 7.2YR 2.58/0.82
2(60) gallnut 3 22.83 1.63 0.47 60.72 5.0R 2.23/0.31
5 21.04 1.37 0.39 62.51 5.6R 2.05/0.26
1 24.63 2.62 3.51 59.02 6.7YR 2.41/0.74
3(90) gallnut 3 20.83 1.74 -0.16 62.73 8.4RP 2.03/0.32
5 20.01 1.51 -0.22 63.55 7.6RP 1.95/0.27

_58_



18

16 A ko M gallnut,

Fe50:1%

= gallnut,
Fe50. 3%

W gallnut,
Fe50.5%

1(10hrs) 1(30hrs) 2 (60hrs) 3 {50hrs)

No. of dyeing (hours)

Fig. 27. K/S value of the rayon fabrics dyed with persimmon
juice and gallnut by mordant concentration according to

number of dyeing.
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Fig. 28. Reflectance of rayon fabrics dyed with persimmon juice

and gallnut according to number of dyeing.

(mordant : FeSO4 1%).
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Fig. 29. Reflectance of rayon fabrics dyed with persimmon juice
and gallnut according to number of dyeing.

(mordant : FeSO4 3%).
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Fig. 30. Reflectance of rayon fabrics dyed with persimmon juice
and gallnut according to number of dyeing.

(mordant : FeSO4 5%).
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Table. 11. Color difference and Munsell value of the rayon fabrics
dyed with various persimmon juice concentration,

gallnut and chinese ink according to dyeing procedure

Dyeing procedure T
No. of Dyestuff Dyestuff |- o o Yoo
dyeing ) .
(developing (Mordanting
time (hours)) con.( % ))

gallnut chinese
16.14 1.29 -0.96 67.43 9.7P 1.55/0.24

1 (5) ink
10 chinese gallnut
19.07 0.62 -0.63 64.48 6.3P 1.85/0.15
ink (5)

gallnut chinese
15.05 1.17 -0.13 68.49 9.9RP 1.45/0.17

1 (5) ink
(30) chinese gallnut
19.44 0.66 -0.63 64.11 6.8P 1.89/0.15
ink (5)

gallnut chinese
14.41 0.74 0.16 69.12 7.0R 1.38/0.11

2 (5) ink
(60) chinese gallnut
18.41 0.71 0.55 65.12 3.9YR 1.79/0.14
ink (5)

gallnut chinese
13.77 0.93 0.04 69.77 3.6R 1.32/0.13

3 (5) ink
(90) chinese gallnut
16.73 0.56 0.27 66.80 1.2YR 1.62/0.09
ink (5)
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Fig. 31.

K/S valueof rayon fabrics dyed with number of

persimmon juice dyeing,

gallnut and chinese ink

according to dyeing procedure.
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Fig. 32. Reflectance of rayon fabrics dyed with number of
persimmon juice dyeing, gallnut and chinese ink

according to dyeing procedure.
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Fig. 33. Reflectance of rayon fabrics dyed with number of
persimmon juice dyeing, gallnut and chinese ink

according to dyeing procedure.
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Study on Black Colored Dyeing
Using Persimmon Juice as
a Main Dyeing Material

Mi-Ja Kim

Department of Clothing and Textiles
Graduate School, Pusan National University

Abstract

In this study, it was intended to review how to accomplish black colored dyeing
(sensitive black colored dyeing) that had less than 3% of reflection rate within
wavelength range of visible ray during remaining the unique figure of fabric dyed
with persimmon juice, by using properties of persimmon juice that can produce

fabrics with various sense and wide tactile sensation from the property of matter
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from softness to stiffness depending on its concentration and color development
degree, is changed from gray-violet to black with iron mordant due to good
reactivity to metal mordant, and contributes to improvement of fastness by
combination with other dyes as an organic mordant.

For 3 time repeated dyeing with higher concentration of persimmon juice, it
was found that as it showed even reflection rate throughout the whole
wavelength range of visible ray and had the reflection rate around 3%, it is
considered to approach black color. But it didn’t reach deep black color with less
than 3% of reflection rate.

Although Chinese ink showed even reflection showed even reflection rate
throughout the whole wavelength range of visible ray, its reflection rate remained
in around 6% even in maximum adsorption concentration. Therefore, it was
suggested that it is unsatisfactory to express sensitive deep black color with only
Chinese ink.

For the mixed dyeing with persimmon and Chinese ink, it was found that in
the order of persimmon juice + mordant + Chinese ink staining, all concentration
of persimmon juice and mordant showed less than 3% of reflection rate.
Therefore it was suggested that this is a method able to obtain deep black
color.

For complex dyeing with persimmon juice and gall nut, it was shown that it
had reflection rate close to 3% even in 3 time repeated dyeing of persimmon
juice, so it was unsatisfactory to express deep black color. However it showed a
property to reduce the reflection rate in 700 nm wavelength range.

For complex dyeing with persimmon juice, gall nut, and Chinese ink, it was
found that dyeing method in order of persimmon juice + gall nut + mordant +
Chinese ink showed the Ilowest reflection rate curve below 3% in all
concentration of persimmon juice and had the highest K/S value. Therefore, it

was identified as the optimal condition for black colored dyeing.
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