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2.2 234y

2.2.1 Alm

APl A48 ABANBE A dole FES Aesgon 1 SYL
Table 2-13} 7).
Table 2-1. Characteristics of Fabric

. Fabric count . 9 N
Fabric(%) Weave . Weight(g/m”) Thickness(mm)
(yarns/inch)

Rayon 100 Plain 145X75 123 0.29
2.2.2 dlo]& 25 g 7AE2 A

ZAEE 20079 7€ I, AR A AFHT HAoE AT A S F
A5 AAT F AEFIAR 2ol F= 2 F 20TolA 4047 A3Adta A

7 FEE YA E5 (%)= = % 100
o714 A : N F A Eo Ax FTF
B: g9 A A5 Ax %
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2.2.3 ¢4 =7

AN AES 2AY A7 2 2% 2 Flat Bed Press(Type-
FB2) (Daiei Kagakuseiki Seisakusho, Ltd Kyoto, Japan)& A&
3} %ﬂ‘ﬂ ‘”"—“‘% /‘]"‘c‘}%}“‘:}

A WS A stk Aol AT % Fol 1087 A
of a2z AAY@EGE BT AT bFAD, = GAYES 7}
QEGE 2T pHILAA 383 A4 5 AZAA A D) (22

g
A agiet. vl SE A Y= 7127 (Drying Oven, §9°|33) & A&
sto] dAE (A2 st £ U2} A= (Xenon)FE o] &3 Al
Hagste] I a5 vjustgch. 4333 20079 108 174 ~304 A
ole] B2 d< €3] 24 10A%E 2F SAZA L34 i, Al
=33l 93 e AFAZE A37] (Fade-o-Meter, model : HS-
213, Hanwon Testing Machine Co. Korea) & o]-&3}o] 2319},

2.2.4 ¥/ 54

A et RHA S SA 3] LA ] AFE shobetgic.

A x}A] Spectrophotometer CM-508i(Minolta, co., Lid, Japan)
T o83l LY, a’, b 9 FE FAHFL ol F22YH AEab e

w Aol o8 A3

AE"ab = [(AL)? +(Aa")? +(ab)? ]V? (1)

T3t Munsell?] #e] 3&Ax2] H, V/CE T34 ).
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2.3 23 9 3%
2.3.1 4A3 &= wE A

FEdd e dA 2xe wWE BYAFS HES] A3 80TCelA
20CZHE 22 160TAR e X4 3087 3 =2 dx2ste] A
< Ax3gic. Fig. 2-1eles 94889 254 435 e 7,
A 2E7} oAy A Axdte] A= VdETrALE IS
vebla 3, AT P 2 259 160TeAAE A7 508 =
S vehle] F A oo ® A S ¢ 5 gl o] AFARFE U
o3 ol A9 el 93 HAFE = o2 540 RAFHR o] E
tﬂfﬂl“‘f‘ T 9E ¢ BYel 2 F dhe HsAE BAFE Jet. ol £F7
¥ 7 ddo] F7] FelA AshiA 2w &5 &) Ik RS A
s, dFolu} AWt ola} ol A E AspRa Vo] HAk A
oltt. o714 160CERTY o £ x4 o TS AYPAGH o &
S S F A AeE FAFAE do]E AEY AE &4 T U
A EAE AFel FIL I o)A HeAE AAHA AJ BERX
AfE 120Co) 3ol A= & f‘lﬂ ¢ vxA A 1 o] 2x

N

)

NE BatEe] A ALe] Ago R Base] ARREs} Fhdt Ao
g4 gtl®, A Ve 7 1% A Wz o] 200, 408 A 24 A3 o
A 20~25%9) FEEAE RAEd A4 SUAA AR FELS oh]

23 e,
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Fig. 2-1. Effect of heat treatment on AEa‘b* of rayon fabrics

dyed with persimmon extract.
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2.3.2 A7 &5 @ A7} wE 2y

MAAS F o] AAEHA HES] st 259 A7 FAle W3HA
A 5%, 10%, 20%, 30%, 4087 & @A A Aste] 1 AFE Table
2-29 Jelg i},

Table 2-2. Effect of heat treatment on L*a’h* , H V/C color
system and AE‘ab of rayon fabrics dyed with

persimmon extract according to temperature(C) and

time (min.)

Temp.(C) Time(Min.) - a’ b* H V/C AE"ab
5 68.18 3.94 12.49 9.7YR 6.7/2.0 15.44

10 68.25 4.07 12.99 9.7YR 6.7/2.1 15.80

80(C) 20 68.36 4.38 12.49 9.2YR 6.7/2.1 15.45
30 68.33 4.09 12.07 9.3YR 6.7/2.0 15.08

40 67.80 4.49 12.88 9.2YR 6.7/2.1 16.12

5 67.13 4.80 12.20 8.6YR 6.6/2.1 16.09

10 67.27 4.71 12.55 8.9YR 6.6/2.1 16.28

100(C) 20 65.53 5.45 12.75 8.2YR 6.4/2.2 17.81
30 64.95 6.33 13.39 7.7YR 6.4/2.5 18.91

40 63.83 7.43 14.33 7.1YR 6.3/2.7 20.67

5 66.95 5.15 12.96 8.6YR 6.6/2.2 16.91

10 64.65 6.90 14.15 7.6YR 6.4/2.6 19.81

120(C) 20 62.03 8.21 13.68 6.0YR 6.1/2.7 21.83
30 60.65 9.95 14.49 4.7YR 6.0/3.1 23.98

40 58.45 11.23 14.89 4.0YR 5.8/3.3 26.34

5 62.96 7.77 14.93 7.2YR 6.2/2.8 21.76

10 56.44 11.11 15.40 4.4YR 5.6/3.4 28.06

140(C) 20 50.31 14.48 14.93 2.2YR 5.0/3.9 34.08
30 46.01 15.07 13.45 0.9YR 4.5/3.8 37.36

40 44.51 15.30 12.90 0.5YR 4.4/3.7 38.56

5 55.27 11.73 16.61 4.7YR 5.5/3.6 29.82

10 43.92 14.12 13.49 1.7YR 4.3/3.5 38.81

160(C) 20 34.49 12.77 9.49 0.2YR 3.4/2.9 45.99
30 30.02 10.94 7.64 9.8R 3.0/2.4 49.51

40 29.65 10.33 7.21 10R 2.9/2.2 49.68
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Fig. 2-2. Effect of temperature) and time on AE‘ab of rayon

fabrics dyed with persimmon extract.
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Fig. 2-3. Color plot of rayon fabrics dyed with persimmon

extract according to heat treatment by press heating.
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Fig. 2-5. AE’ab of rayon fabrics dyed with persimmon extract
according to heat treatment method(press heat, dry
heat air) at 160C.
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2.3.4 &7 At dAge] wE LA

e dAL Ao g gl AAlo] AWM HAI AL &S Y] W&
o &S A deotx FHAA G & WS 4] G A o
e T o WEE FVE o). o9t R Wgo g 7o) wIA AR
o] &Zz et ZFT w Bdo] Ho 3 FF @A Ee] Y A =
= 23, FAA dAEE HE ol &3te] I Mol 2o W 7Y A ¥
e A&t Felokelx 8375 et o] BFolE TAS F3o
Zzel AFAAZA RolBg o] Y3 AET 3}V H3te] FAAES €2
gl AL Ax Fol I FolA 4 Y FHF S AP 2AF Table
2-3° Yebll, o] & v o ® X 7o) we} W xe] Wi ¥ YpHEst FolE
Fig. 2-69 :}-“ﬂ—'.* H3LE Fig. 2-7° EA39c} o] & F3F35te] 2,
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%ot %xﬁl«l 3, *-‘.‘i}oﬂ
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Fdolch(Fig. 2-7). wtebA] o7]A R} A3
= FEL ‘91 Zheel| 71Q05kaL, Ak A B ulF HEet AHE7} Yo}
Zo] Bl 25 HF dAel o3 TN Ao 7| delA I =
g2 2 g F$-2 v Aol YRelAw WEgl A5} vol o5
Zo] Rolx Moz WAgs spopdt 5 gt
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Table 2-3. Effect of heat treatment on L*a’b” , H V/C color
system and AE‘ab of rayon fabrics dyed with
persimmon extract and treated with alkali
according to temperature and time

Temp.(C) Time(Min) L* a’ b* H V/C AE"ab

5) 48.32 8.27 16.53 7.6YR 4.7/3.0 34.37
10 47.48 8.27 16.63 7.6YR 4.7/3.0 35.03
140(C) 20 46.78 8.26 15.47 7.1YR 4.6/2.7 35.22
30 44.62 8.77 15.07 6.5YR 4.3/2.8 37.10
40 43.08 8.84 15.07 6.5YR 4.2/2.8 38.50
5 46.70 8.11 15.23 7.2YR 4.6/2.8 35.15
10 43.55 8.43 15.14 6.9YR 4.3/2.8 38.01
160(C) 20 39.36 8.38 13.31 6.1YR 3.9/2.5 41.24
30 35.67 8.20 11.96 5.6YR 3.5/2.4 44.32
40 34.91 9.14 13.24 5.6YR 3.4/2.7 45.55
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Fig. 2-6. Effect of heat treatment on AE‘ab of rayon fabrics
dyed with persimmon extract and treated with alkali

according to temperature and time.
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Table 2-4. Color values of rayon fabrics dyed with persimmon

extract and treated by drying air heat

Temp.(C) Time(Min) 6% a b* H V/C AE"ab
5 66.78 5.06 12.30 8.5YR 6.6/2.2 16.54

10 66.97 5.12 11.62 8.1YR 6.5/2.0 15.97

140(TC) 20 63.58 7.67 13.21 6.2YR 6.2/2.6 20.24
30 63.11 8.10 12.57 5.3YR 6.2/2.6 20.37

40 59.36 10.61 13.79 3.9YR 5.8/3.2 24.83

5 63.77 7.26 12.98 6.5YR 6.3/2.5 19.81

10 59.32 10.28 13.82 4.1YR 5.8/3.1 24.74

160(C) 20 56.96 12.20 13.10 2.2YR 5.6/3.4 27.03
30 53.04 14.27 13.08 0.9YR 5.2/3.7 31.06

40 51.77 14.48 12.89 0.6YR 5.1/3.8 32.11

Table 2-5. Color values of rayon fabrics dyed with persimmon

extract and irradiated by xenon lamp

Time (h) L a b’ H V/C AE"ab
5 56.22 14.31 19.45 4.3YR 5.5/4.3 31.79
10 52.30 16.69 20.28 3.3YR 5.1/4.7 36.07
22 45.30 18.98 21.93 3.0YR 4.5/5.1 43.08
32 44.83 17.93 21.35 3.2YR 4.4/4.9 42.71
40 44.60 17.22 20.82 3.4YR 4.4/4.8 42.34
70 42.82 15.66 18.82 3.3YR 4.2/4.2 42.28
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Table 2-6. Color values of rayon fabrics dyved with persimmon

extract irradiated by sunlight

Time (Day) L’ b* H V/C AE ab
52.60 16.68 25.46 5.1YR 5.2/5.2 38.86
51.62 17.59 26.66 5.0YR 5.1/5.5 40.65
10 49.82 17.12 24.85 4.7YR 4.9/5.2 40.55
30
—#——  140°C Press heat 7day
omgee 1B0°C Press heat 4%%(53#
25 F | ——-®——  140°C Drying air heat "7 10day
G — 160°C Orying air heat ool 39h
— ke — }{enqn irr.adia?in.n s ol _/kﬁ?‘
—-—C—-—  Sunlight irradiation -~ 5h 10 2h
20t h 4,
A
o
15 |
dyed fabric ==
10 +
5 1 1 1 1 1 1 1 1
2 4 B 8 10 12 14 16 18 20

Fig. 2-8. Color plot of rayon fabrics dyed with persimmon

extract according to various color developing method.
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3.2 234y

3.2.1 A=

Aol 2188 AE ARs AR HAES FH 1Y AEsigerd
1 £42 Table 3-13} 7).

Table 3-1. Characteristics of fabric

. Fabric count . : .
Fabric(%)  Weave . Weight(g/m®)  Thickness(mm)
(yarns/inch)

Cotton 100  Plain 70%X66 162 0.40

Oui

T/}

AEE 20109 8¥ F&, JE WA S A FH sfo] Al Ze] R 7S
AR Zoh REF AR 4TE FAFES AAD AL B2 97
A4 2a AN AE A& ']'9,'1‘:}. o] W Ag3 ZE¢ pHE 3.88°|%t}.
¢2e = sodium hydroxide (NaOH), sodium carbonate anhydrous
(Na»CO3), potassium carbonate anhydrous(K>CO3), sodium
acetate trihydrate(CH3COONa+*3H>0O), ammonium acetate
(CH;COONHY) ZA A<k3-g Agsigich. €22 E #E 100mld 44
lg, 2g, 3¢ Wol MA/E $¥3) EUR BES 9UQINE 97,
2 £A4) w3 Table 32 e sk 2ol AZNEF Rofolg
AES ZAE Qe dH] 1: 40004 107 A 5L R o7 FF
Aty 524 de AER AL AYe] 2=
G A AEANA 297 A Z3e] Ajel A& (o] 3t &7
2] EAolgt A3h. o]F d L= A&t
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Table 3-2. Sample no. according to alkali mixing condition in

persimmon extract solution

Weight for mixing per 100ml persimmon extract
Alkali solution

1g 2g 3g

without alkali H - -
Sodium hydroxide S1 S2 S3
Sodium carbonate S4 S5 S6
Potassium arbonate S7 S8 S9
Sodium acetate S10 S11 S12
Ammonium acetate S13 S14 S15

3.2.3 4 ¥4 =3

AME AES 140Ce x4 5, 10, 20, 30, 40, 50, 60, 70%

dx]g] TS Flat Bed Press(Type-FB2) (Daiei Kagakuseiki
Seisakusho, Ltd. Kyoto, Japan) & A}8-3te] X335t ch(o]st |4 2A)
olzt A3).

E

r° o

3.2.4 ¥4 A

Az NS SAs B0 AFE shebssic.

A zHA] Spectrophotometer CM-508i(Minolta, co., Lid, Japan)
g o]&ste L7, a", b'e] & SAS L o] F Fo=HE AE'ab e o
= Aell 23 A3

AE"ab = [(AL")? +(Aa")? +(ab)? ]2 (1)

=3 Munsell®] A9 3&4x] H,V/CE T3}
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Spray 8 (KS K 0590)°l ¢Jsle] 33 A sto] #Astgch. &2 2
Aol ads F o vARA HAE}] A S48 SAEL Hs
(AATCC Test Method 39)°] #3te] 0.1mle] EH&S o=
g2 Al gdel FEo]l 9 WAL Aol A w7z &) X7k A 23S

7 B PPl B ATFM} o] FE BLYE EFsho] o
AR F2] AzFE PR FES A dAHT F8) A2 F
e Yoz FALRL Az Ee A ¥ 5 AW dgox
TS Q7] 8 WA PP Aol Ao FEE QAT
A flMIAR AEHE SR FE ol Fhel 9] Wl W
9& A st A9k Bk Zet 2EE 44T ) Mg S ol gt
oo QRS TRAVE B2 oo B4 27 A ke AR
ot BAoz dds YL Bt

Table 3-3¢1% %2e|g HrhshA e FER J43T 7087 2 3

4 3 Fe) ERA AAke] WshE UehiglT, Table 3-4oE 222
= 7o) g B muds A4S wAeh
vk ® o]% AT v o 4 Amsh A2 TR APl o
=

&z BAMA RS a’, b'ge FolE Fig. 3-1° EA &%t}
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Table 3-3. L%, a*, b", H V/C color system and AE"ab of cotton
fabrics dyed with persimmon extract(H) according to
heating time(min) at 140TC

Sample Time (Min) L a b* H V/C 1) AE"ab 2) AE"ab
0 75.43 3.17 8.65 8.2YR 7.43/1.47 - 12.80
5 69.85 6.92 11.19 5.2YR 6.87/2.33 7.19 19.64
10 65.62 8.82 11.76 3.7YR 6.45/2.73 11.74 23.93
20 62.14 9.68 11.36 2.7YR 6.10/2.81 15.04 26.93
H 30 59.74 10.29 1.58 2.4YR 5.86/2.93 17.48 29.28
40 57.26 10.71 1.02 1.8YR 5.61/2.96 19.81 31.37
50 55.550 11.22 1.46 1.8YR 5.44/3.08 21.63 33.20
60 53.89 11.45 1.38 1.6YR 5.28/3.11 23.24 34.72
70 52.31 12.75 2.09 1.2YR 5.13/3.39 25.26 36.78

1) AE’ab : on the base of dyed fabric.
2) AE*ab : on the base of undyed fabric.

Table 3-4. L", a*, b*, H V/C color system and AE*ab of cotton
fabrics dyed with mixing solution of persimmon
extract and alkali according to alkali

Sample Solution pH L e b* H V/C 2) AE ab
S1 10.38 62.52 4.33 15.37 9.9YR 6.13/2.44 27.11
S2 12.45 50.85 7.90 19.25 8.7YR 4.99/3.32 39.57
S3 12.66 49.32 8.77 19.99 8.4YR 4.86/3.49 41.41
S4 7.37 65.46 4.33 13.58 9.1YR 6.43/2.21 23.73
S5 9.14 59.36 5.76 17.30 9.4YR 5.83/2.85 31.01
S6 9.70 54.13 7.74 19.28 8.7YR 5.32/3.32 36.77
S7 6.96 67.33 4.86 13.49 8.5YR 6.62/2.27 22.29
S8 8.40 60.46 5.28 16.50 9.4YR 5.93/2.69 29.58
S9 9.45 54.71 7.44 19.53 8.9YR 5.37/3.31 36.36
S10 4,74 72.83 4.04 8.99 7.3YR 7.16/1.63 15.21
S11 5.07 71.95 4.06 9.32 7.4YR 7.07/1.67 16.10
S12 5.29 70.82 3.87 9.57 7.8YR 6.96/1.67 17.10
S13 5.04 73.80 4.22 9.14 7.0YR 7.26/1.69 14.60
S14 5.42 72.27 4.57 9.00 6.4YR 7.11/1.72 15.81
S15 5.59 72.08 4.51 9.29 6.8YR 7.09/1.74 16.10

2) AE*ab : on the base of undyed fabric.
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Fig. 3-1. Effect of heating color developing(H) and alkali color
developing on the color coordinates of cotton fabrics

dyed persimmon extract.
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Table 3-5. Effect of heating color developing(at 140C) on L*a"b*, H

V/C color system and AE"ab of cotton fabrics dyed with
persimmon extract(H) and with the mixing solution of
persimmon extract and alkali(S1~S15) according to
heating time(min.)

Sample (TI\E‘:S L a b H V/C 1)AE'ab 2)AE*ab
0 75.43 3.17 8.65  8.2YR 7.43/1.47 - 12.80

5 69.85 6.92 11.19  5.2YR 6.87/2.33  7.19 19.64

10 65.62 8.82 11.76  3.7YR 6.45/2.73  11.74  23.93

H 20 62.14 9.68 11.36  2.7YR 6.10/2.81  15.04  26.93
(Without 30 59.74 10.29 11.58  2.4YR 5.86/2.93  17.48  29.28
alkali) 40 57.26 10.71 11.02 1.8YR 5.61/2.96  19.81  31.37
50 55.55 11.22 11.46  1.8YR 5.44/3.08  21.63  33.20

60 53.89 11.45 11.38  1.6YR 5.28/3.11  23.24  34.72

70 52.31 12.75 12.09 1.2YR 5.13/3.39  25.26  36.78

0 62.52 4.33 15.37 9.9YR 6.13/2.44 E 27.11

5 55.42 4.72 12.76  8.9YR 5.42/2.16  7.57 32.17

10 52.67 5.32 12.46  8.3YR 5.15/2.21  10.32  34.68

S1 20 50.62 5.86 12.03  7.6YR 4.95/2.22  12.45  36.53
(NaOH) 30 49.02 6.28 11.83  7.1YR 4.79/2.22  14.09  38.04
(1g) 40 47.86 6.92 12.19  6.6YR 4.68/2.33  15.22  39.35
50 47.05 7.42 12.48  6.3YR 4.61/2.41  16.04  40.28

60 46.08 7.75 12.54  6.0YR 4.52/2.45  17.03  41.27

70 45.26 7.80 12.26  5.8YR 4.44/2.41  17.88  41.97

0 50.85 7.90 19.25  8.7YR 4.99/3.32 = 39.57

5 48.56 7.48 17.87 8.7YR 4.77/3.06  2.71 40.86

10 47.43 7.58 17.51 8.6YR 4.65/3.01  3.85 41.74

52 20 46.52 7.82 17.31  8.4YR 4.57/3.00  4.75 42.52
(NaOH) 30 45.94 8.14 17.24 8.1YR 4.51/3.02  5.31 43.08
(2g) 40 45.52 8.47 17.31  7.9YR 4.47/3.06  5.70 43.55
50 45.29 8.74 17.33  7.7YR 4.45/3.09  5.94 43.81

60 44.98 9.02 17.47 7.5YR 4.42/3.14  6.24 44.20

70 44.49 9.10 17.30  7.4YR 4.38/3.12  6.76 44.60

0 49.32 8.77 19.99 8.4YR 4.86/3.49 : 41.41

5 47.54 8.26 19.66  8.8YR 4.67/3.35  1.88 42.69

10 47.07 8.33 19.78  8.8YR 4.63/3.37  2.30 43.17

S3 20 46.19 8.46 19.65 8.7YR 4.54/3.35  3.16 43.91
(NaOH) 30 45.76 8.63 19.69  8.6YR 4.50/3.37  3.58 44.34
(3g) 40 45.35 8.87 19.89  8.6YR 4.46/3.41  3.97 44.83

50 45.30 9.06 19.96  8.4YR 4.46/3.44 4.03 44.94
60 44.99 9.15 20.03  8.3YR 4.43/3.45 4.35 45.26
70 44.70 9.12 19.82  8.3YR 4.40/3.42 4.64 45.42

1)AE*ab : on the base of dyed fabric
2) AE*ab : on the base of undyed fabric
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Table 3-5. Continued

Sample  Lime L' a b H  V/C D AE"ab 2)AE’ab
(Min)

0 65.46 4.33 13.58 9.1YR 6.43/2.21 - 23.73

5 54.49 554 9.60  5.6YR 5.32/1.93  11.73  32.12

10 51.38 6.12 9.00  4.5YR 5.01/1.95  14.91  35.01

S4 20 48.07 6.67 8.79  3.9YR 4.70/1.96  18.19  38.23

(NaxCOy 30 46.36 7.19 8.93  3.6YR 4.53/2.03  19.86  40.00

(1g) 40 44.88 7.59 9.05  3.4YR 4.39/2.07  21.32  41.52

50 43.97 8.03 9.28  3.2YR 4.30/2.15  22.23  42.52

60 42.78 8.33 9.53  3.2YR 4.19/2.19  23.38  43.77

70 41.67 8.28 9.33  3.2YR 4.08/2.15  24.49  44.79

0 59.36 5.76 17.30  9.4YR 5.83/2.85 4 31.01

5 55.09 6.15 16.01  8.8YR 5.40/2.73  4.48  34.06

10 52.27 6.58 15.45  8.4YR 5.12/2.71  7.37  36.39

S5 20 51.58 6.96 15.36  8.1YR 5.05/2.75  8.11  37.04

(Na:CO3 30 50.34 7.46 15.30  7.7YR 4.93/2.80  9.39  38.23

(2g) 40 48.85 7.94 15.28  7.3YR 4.79/2.83  10.92  39.66

50 48.86 8.37 15.63  7.1YR 4.79/2.93  10.95  39.87

60 47.27 8.73 1551  6.8YR 4.64/2.93  12.58  41.34

70 46.46 8.86 15.36  6.6YR 4.56/2.91  13.41  42.05

0 54.13 7.74 19.28  8.7YR 5.32/3.32 i 36.77

5 50.77 7.54 17.97  8.6YR 4.98/3.12  3.61  38.97

10 50.08 7.72 17.82  8.4YR 4.91/3.12  4.31  39.55

S6 20 48.96 7.88 17.40  8.2YR 4.81/3.07  5.50  40.39

(Na:CO3 30 48.44 8.27 17.57  8.0YR 4.76/3.13 596  41.00

(3g) 40 47.99 859 17.72  7.8YR 4.71/3.18  6.39  41.53

50 47.82 8.86 17.79  7.7YR 4.70/3.21  6.58  41.76

60 47.07 9.15 17.92  7.5YR 4.63/3.25  7.33  42.54

70 46.84 9.19 17.70  T.4YR 4.60/3.23  7.60  42.67
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Table 3-5. Continued

Time

Sample (Min) L* a” b* H V/C 1)AE*ab 2)AE‘ab
0 67.33 4.86 13.49 8.5YR 6.62/2.27 - 22.29
5 55.05 7.01 9.92 4.0YR 5.38/2.20 12.97 31.98
10 51.36 7.59 9.43 3.1YR 5.02/2.25 16.70 35.43
S7 20 47.74 8.37 9.41 2.6YR 4.67/2.31 20.32 39.02
(K2CO3) 30 45.77 8.69 9.43 2.5YR 4.48/2.32 22.27 40.97
(1g) 40 43.64 9.06 9.52 2.4YR 4.27/2.35 24.38 43.10

50 42.84 9.47 9.78 2.3YR 4.20/2.42 25.19 44.00
60 41.86 9.72 9.98 2.4YR 4.11/2.45 26.17 45.03
70 40.57 9.73 9.88 2.4YR 3.98/2.42 27.44 46.24

0 60.46 5.28 16.50 9.4YR 5.93/2.69 b 29.58
5 54.54 6.03 14.41 8.3YR 5.34/2.53 6.32 33.83
10 53.33 6.39 13.90 7.9YR 5.22/2.51 7.67 34.78

S8 20 49.71 7.40 13.99 7.1YR 4.87/2.63 11.24 38.30
(K2CO3) 30 48.69 7.86 14.01 6.7YR 4.77/2.68 12.30 39.34
(2g) 40 47.43 8.30 14.26 6.4YR 4.65/2.74 13.56 40.67

50 47.31 8.62 14.47 6.2YR 4.64/2.81 13.72 40.92
60 46.39 8.98 14.52 6.0YR 4.55/2.84 14.68 41.86
70 44.66 9.17 14.48 5.8YR 4.39/2.83 16.40 43.47

0 54.71 7.44 19.53 8.9YR 5.37/3.31 - 36.36
5 49.87 8.15 18.71 8.4YR 4.90/3.27 4.96 40.21
10 48.30 8.58 18.23 8.0YR 4.74/3.24  6.64 41.46

S9 20 47.00 9.13 18.21 7.6YR 4.62/3.28 8.00 42.72
(K2CO3) 30 46.29 9.62 18.25 7.2YR 4.55/3.34 8.79 43.47
(3g) 40 45.31 9.99 18.19 7.0YR 4.46/3.36 9.83 44.40

50 44.69 10.33 18.29 6.8YR 4.40/3.40 10.50 45.07
60 44.84 10.46 18.35 6.7YR 4.41/3.43 10.39 44.99
70 43.73 10.64 18.22 6.5YR 4.31/3.42 11.51 45.97
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Table 3-5. Continued

Sample  L.me L' at b H  V/C 1) AE"ab 2) AE"ab
(Min)

0 72.83 4.04 8.99 7.3YR 7.16/1.63 - 15.21

5 63.31 7.72 9.21  2.8YR 6.21/2.27  10.21  24.44

10 59.40 8.70 9.27  2.0YR 5.82/2.44  14.22  28.25

S10 20 5438 9.71 9.2  1.1YR 5.32/2.62  19.30  33.08

CH,COONa 30  51.89 10.30 9.47 1.0YR 5.07/2.75  21.86  35.64

(1g) 40 48.36 10.95 9.33  0.5YR 4.73/2.80  25.43  39.06

50 47.21 11.25 9.76 0.7YR 4.62/2.84 26.63 40.32
60 45.29 11.54 9.68 0.6YR 4.44/2.84 28.55 42.17
70 43.73 11.53 9.53 0.6YR 4.29/2.79 30.05 43.61

0 71.95 4.06 9.32 7.4YR 7.07/1.67 e 16.10

5 599.50 7.44 8.28 2.2YR 5.82/2.13 12.94 27.50

10 594.46 8.25 7.99 1.3YR 5.32/2.27 18.03 32.32

S11 20 49.38 9.15 7.97 0.6YR 4.82/2.39 23.18 37.34
CH3COONa 30 46.87 9.75 8.32 0.6YR 4.58/2.46 25.74 39.94
(2g) 40 43.92 9.88 8.13 0.6YR 4.30/2.40 28.65 42.74

50 42.47 10.28 8.46 0.7YR 4.16/2.45 30.14 44.28
60 40.94 10.39 8.57 0.8YR 4.01/2.44 31.66 45.79
70 39.53 10.28 8.44 0.8YR 3.88/2.39 33.02 47.09

0 70.82 3.87 9.57 7.8YR 6.96/1.67 - 17.10

5 56.40 7.09 7.41 1.7YR 5.51/2.00 14.93 30.07

10 51.41 7.80 6.99 0.7YR 5.02/2.12 19.97 34.90

S12 20 46.25 8.58 7.04 0.3YR 4.52/2.15 25.14 40.03
CH3COONa 30 43.37 9.05 7.33 0.5YR 4.24/2.18 28.02 42.95
(3g) 40 41.04 9.21 7.47 0.7YR 4.02/2.16 30.33 45.26

50 39.28 9.40 7.72 0.8YR 3.85/2.18 32.07 47.03
60 37.90 9.48 7.88 1.0YR 3.72/2.19 33.44 48.41
70 36.72 9.33 7.87 1.2YR 3.61/2.15 34.58 49.52
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Table 3-5. Continued

Time * * * * #*
Sample . L a b H V/C 1)AE’ab 2)AE ab
(Min)
0 73.80 4.22 9.14 7.0YR 7.26/1.69 - 14.60

5 67.33 8.14 11.24  4.0YR 6.62/2.55 7.85 22.07
10 64.51 9.37 11.61 3.2YR 6.34/2.79 10.91 24.97

S13 20 61.30 10.46 11.77 2.4YR 6.01/2.98 14.22 28.09
CH3COONH4 30 58.79 11.15 11.93  2.1YR 5.77/3.11 16.77 30.53
(1g) 40  56.24 11.90 12.08 1.7YR 5.51/3.25 19.39 33.04

50 55.42 12.02 12.28 1.8YR 5.43/3.28 20.21 33.87
60 53.98 12.31 12.29 1.6YR 5.29/3.33 21.64 35.23
70 52.06 12.60 12.14 1.4YR 5.10/3.37 23.49 36.97

0 72.27 4.57 9.00 6.4YR 7.11/1.72 i 15.81
) 66.11 8.01 11.05 4.0YR 6.49/2.49 7.35 22.91
10 63.05 9.15 11.26  3.2YR 6.19/2.70 10.54 25.94

S14 20 59.49 10.17 11.29  2.4YR 5.83/2.87 14.14 29.34
CH3COONH; 30 57.36 10.60 11.39  2.2YR 5.62/2.96 16.26 31.37
(2g) 40  54.94 11.54 11.89 1.9YR 5.39/3.16 18.90 33.98

50 54.36 11.65 12.25  2.1YR 5.33/3.21 19.53 34.65
60 52.75 11.82 11.93 1.8YR 5.17/3.20 21.03 36.03
70 51.32 12.10 11.90 1.6YR 5.03/3.25 22.45 37.39

0 72.08 4.51 9.29 6.8YR 7.09/1.74 = 16.10
b) 65.35 8.24 11.05  3.8YR 6.42/2.53 7.89 23.62
10 62.63 9.35 11.37 3.1YR 6.15/2.74 10.82 26.41

S15 20 59.53 10.35 11.54  2.4YR 5.84/2.93 14.02 29.46
CH3COONH; 30 56.84 10.95 11.63  2.1YR 5.57/3.04 16.71 32.03
(3g) 40 54.95 11.59 11.88  1.8YR 5.39/3.17 18.72 33.99

50 54.26 11.66 12.11  2.0YR 5.32/3.20 19.41 34.70
60 52.73 11.95 11.93 1.7YR 5.17/3.23 20.90 36.09
70 51.19 12.13 11.85 1.5YR 5.01/3.25 22.38 37.50
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Table 3-6. Change values of AL", Aa®, Ab", AE"ab, AV, AC

after color developing by heating color developing

method for 70min. at 140TC

o

7}

%

Sample AL’ Age Ab 1) AE*ab AV AC
H l 23.12 T 9.58 T 3.44 25.26 12.3 11.92
S1 | 17.16 T 3.47 | 3.11 17.88 11.69 10.03
S2 | 6.36 T 1.20 | 1.95 6.76 1 0.61 10.20
S3 | 4.62 T 0.35 ! 0.17 4.64 1 0.46 10.07
S4 l 23.79 T 3.95 | 4.25 24.49 12.35 1 0.06
S5 l 12.90 T 3.10  1.94 13.41 11.27 10.06
S6 | 7.29 T 1.45 | 1.58 7.60 10.72 10.09
S7 | 26.76 T 4.87 | 3.61 27.44 1 2.64 10.15
S8 l 15.80 T 3.89 | 2.02 16.40 1 1.54 10.14
S9 } 10.98 T 3.20 | 1.31 11.51 1 1.06 70.11
S10 } 29.10 T 7.49 T 0.54 30.05 12.87 11.16
S11 | 32.42 T 6.22 } 0.88 33.02 13.19 10.72
S12 } 34.10 T 5.46 | 1.70 34.58 1 3.35 10.48
S13 | 21.74 7 8.38 1 3.00 23.49 12.16 11.68
S14 } 20.95 T 7.53 T 2.90 22.45 12.08 11.53
S15 } 20.89 T 7.62 T 2.56 22.38 12.08 71.51

l ¢ decreased according to color developing process duration

1:
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Fig. 3-2. Color plot of cotton fabrics dyed with persimmon

extract(H) and with mixing solution of persimmon
extract and alkali according to time(for 70min.) by

heating color developing method at 140C.
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mixing solution of persimmon extract and alkali
according to time(for 70min.) by heating color

developing method at 140°C.
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with persimmon extract according to time by heating

color developing method at 140T.
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Fig. 3-5. Effect of alkali mixing on AE"ab of cotton fabrics dyed
with persimmon extract before and after heating color

developing for 70min. at 140°TC.
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Fig. 3-6. Photograph of water marks after 10 min. water drop.
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E Ao = o2 2N 3wy ow 7HE A w7l Fo] Akspi
Ao Zagkslo] B £F ALE L3 DA J5AHE AR o] A
5 RysaA 3},

4.2 23 9
4.2.1 A%

Ado] 2143 A ELS AT H2AES AEY 3w ste] AL31932 1 EA
2 Table 13 %t}

Table 4-1. Characteristics of fabric

. Fabric count A 7 )
Fabric(%) Weave . Weight(g/m®) Thickness(mm)
(yarns/inch)

Cotton 100 Plain 70X 66 162 0.40

4.2.2 A2 Zl "3 =9 A3

ZAEE 20109 8¥ F9 HEHMAE AF ] s vHe VAR 2L
AEste] HALE 4TE FAIskE AL 3ol 10/1€L7 A= o] At
529 A& A}%fs}oﬂr}. LS ZE Qo] An] 1 : 40904 1087 AF
HAog Eow FEY QAL 522 d& AEE AL HYPe] 1=
A %E‘}E—% FE L AF A HAA Az ZE PEer 2, 33 b
E QA HFH o AEANA o] 57 AEAA ARel A&stslct.

4.2.3 = ¥4 Bz A%

A o Aol 20W £FRIE s
NEE A"l & 10LE ANA 53 F27} 45D W £77 949
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Ve
/7
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~

Fig. 4-1. Scheme of the water developing system used in this

study for cotton fabrics dyed with persimmon extract.
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E e AFE sodsly] 1 dz2TFEA A=FS 10, 20, 30, 40,
50, 50, 60, 70Xk MR Fol| ZAFste] DA A 7| RN A RS ZA}
k. Al=Fel 93 AL dFAE A 7] (Fade-o-Meter,
model : HS-213, Hanwon Testing Machine Co. Korea) & ©]%3}
o WA 35S},

4.2.6 44 54

B2HA I N3-S 3to] Ao M AFE sttt

MzHA] Spectrophotometer CM-508i(Minolta, co., Lid, Japan)
g o]&3lo] L7, a’, b"?} Munsell®] M9 3&A%] H,V/CE T3l

o]F FLEHE AE'ab e ohE Aol o8 AEsA.

AE*ab = [(AL")? +(2a")? +(Ab%)? 12 (1)

£ RAAGE shebaly] giste] FHAZA YA WA (400nm) & 5
3l Kubelka-Munk? & o] &3l K/SZS AH&34i).
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Table 4-2. L*, a*, b*, H, V/C, AE"ab, and K/S of cotton fabrics
with persimmon extract according to dyeing counts
and irradiation time(hrs) by Xenon irradiation

developing method

Dyeing Irradiation . . . .
. a b H V/C  AE‘ab K/S
counts Time/(hrs)

0 74.71 2.68 10.78 0.3Y 7.36/1.65 - 0.71
10 64.48 11.74 13.88 2.9YR 6.35/3.39 14.01 1.30
20 57.53 14.56 16.43 2.6YR 5.66/4.10 21.64 2.25
1 30 54.25 16.44 17.96 2.3YR 5.34/4.53 25.68 2.96
40 51.42 14.83 17.20 2.9YR 5.05/4.17 27.04 3.59
o0 51.11 15.25 17.59 2.8YR 5.02/4.27 27.59 3.75
60 51.17 14.59 17.43 3.1YR 5.03/4.15 27.21 3.85
70 50.62 15.50 18.37 3.0YR 4.98/4.38 28.32 4.13
0 71.73 4.02 13.54 9.7YR 7.06/2.16 - 1.06
10 58.83 14.71 16.16 2.3YR 5.79/4.10 16.96 2.07
20 51.83 16.95 16.94 1.5YR 5.10/4.51 23.97 3.23
2 30 48.76 19.27 18.78 1.3YR 4.81/5.02 28.06 4.25
40 45.61 17.37 17.72 1.9YR 4.50/4.53 29.63 5.21
50 44,98 18.19 18.48 1.8YR 4.44/4.74 30.67 5.66
60 44.20 18.21 18.54 1.9YR 4.36/4.72 31.37 6.12
70 45.62 18.56 19.19 1.9YR 4.50/4.87 30.41 5.71
0 65.46 5.99 15.24 8.5YR 6.44/2.61 = 1.81
10 46.24 18.28 17.95 1.5YR 4.56/4.73 22.97 5.02
20 40.44 17.41 16.47 1.5YR 3.99/4.31 27.53 6.98
3 30 38.95 17.68 16.52 1.4YR 3.85/4.36 29.00 7.83
40 37.21 15.84 15.14 1.8YR 3.68/3.90 29.02 8.48
o0 37.07 16.25 15.33 1.7YR 3.67/3.99 30.19 8.73
60 36.60 16.21 15.22 1.7YR 3.62/3.95 30.62 9.11
70 37.19 16.66 15.69 1.6YR 3.68/4.09 30.22 8.87
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Fig. 4-2. Effect of xenon irradiation developing on a“, b" of
cotton fabrics dyed with persimmon extract according

to irradiation time(hrs) and dyeing counts.

- 79 -



12

1oL —&— [Dyeing count 1
—C— Diyeing count 2
—w— Dweing count 3
gL
£
v 6f
_,-_1_ -
o
D 1 1 1 1 1 1 1 1
0 10 20 30 40 50 B0 70 80
Timelhrs)

Fig. 4-3. Effect of xenon irradiation developing on K/S of
cotton fabrics dyed with persimmon extract according

to irradiation time(hrs) and dyeing counts.
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Table 4-3. L*, a*, b*, H, V/C, AE"ab, and K/S of cotton fabrics
with persimmon extract according to dyeing counts

and time(hrs) in still water by still water developing

method
Time
Dyeing .(hrs') L o b o V/C AEab  K/S
counts in still
water
0 74.71 2.68 10.78 0.3Y 7.36/1.65 = 0.71

12 70.37 4.08 11.03 8.4YR 6.92/1.87  4.57 1.04
24 64.77 5.33 11.99 7.3YR 6.35/2.16 10.36 1.64
1 36 59.81 6.16 13.54 7.4YR 5.86/2.46 15.55  2.33
48 56.14 5.98 14.16 7.9YR 5.50/2.51 19.16 3.02
60 52.26 6.08 14.14 8.0YR 5.11/2.53 22.95 3.84
72 52.70 5.83 13.81 8.1YR 5.15/2.45 22.44 3.63

0 71.73 4.02 13.54 9.7YR 7.06/2.16 - 1.06
12 65.58 6.38 14.11 7.6YR 6.45/2.54 6.61 1.70
24 60.63 7.32 14.00 6.4YR 5.94/2.68 11.59  2.39
2 36 52.91 8.47 15.19 6.0YR 5.18/2.99 19.41 3.95
48 50.17 7.78 14.25 6.2YR 4.91/2.76 21.90 4.42
60 47.30 7.76 13.92 6.2YR 4.63/2.67 24.72 5.24
72 47.19 6.86 13.58 7.1YR 4.62/2.50 24.70 5.17

0 65.46 5.99 15.24 8.5YR 6.44/2.61 = 1.81
12 59.95 8.84 16.23 6.4YR 5.85/3.15  6.28 2.71
24 56.11 8.86 15.08 5.6YR 5.50/3.03  9.78 3.24
3 36 48.26 9.18 14.68 5.2YR 4.74/2.97 17.50 5.09
48 44.72 8.62 13.93 5.5YR 4.38/2.74 20.95 6.01
60 41.78 8.16 13.04 5.5YR 4.10/2.52 23.88 6.86
72 41.51 7.94 12.31 5.3YR 4.07/2.41 24.21 6.71
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Fig. 4-4. Effect of still water developing on K/S of cotton
fabrics dyed with persimmon extract according to

time (hrs) in still water and dyeing counts.
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Table 4-4. L, a*, b", H,V/C, AE"ab, and K/S of cotton fabrics
with persimmon extract according to dyeing counts
and time(hrs) in circulating water by circulating

water developing method

Time(hrs) in

Dyeing = . lating | AP S L — . V/C AE‘ab K/S
counts

water

0 74.71 2.68 10.78 0.3Y 7.36/1.65 -  0.71

12 62.16 5.40 14.77 8.4YR 6.10/2.51 13.45 2.22

24 55.07 5.30 15.61 9.1YR 5.39/2.60 20.39 3.53

1 36 52.75 5.83 16.42 9.1YR 5.17/2.75 22.89 4.07

48 51.42 5.83 16.39 9.2YR 5.04/2.75 24.16 4.39

60 51.54 5.99 17.25 9.4YR 5.05/2.87 24.28 4.55

72 49.19 6.19 16.93 9.3YR 4.82/2.82 26.48 5.16

0 71.73 4.02 13.54 9.7YR 7.06/2.16 -  1.06

12 55.21 7.66 15.00 6.6YR 5.41/2.85 16.98 3.48

24 46.20 6.64 15.17 8.1YR 4.53/2.63 25.72 6.03

9 36 42.69 6.93 15.65 8.3YR 4.19/2.66 29.26 7.43

48 41.54 6.76 15.54 8.5YR 4.08/2.61 30.38 8.04

60 40.81 6.92 15.61 8.4YR 4.01/2.62 31.12 8.39

72 40.99 6.81 15.58 8.5YR 4.03/2.60 30.93 8.29

0 65.46 5.99 15.24 8.5YR 6.44/2.61 -  1.81

12 48.89 9.09 15.43 5.6YR 4.79/3.06 16.86 5.16

24 39.94 7.32 13.71 7.0YR 3.92/2.47 25.60 8.20

3 36 36.82 7.38 13.62 7.2YR 3.62/2.48 28.72 9.85

48 36.60 6.96 13.49 7.6YR 3.60/2.42 28.93 9.78

60 36.43 6.86 13.18 7.6YR 3.59/2.37 29.12 9.71

72 34.88 6.74 13.22 7.9YR 3.44/2.37 30.66 10.93
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Fig. 4-5. Effect of circulating water developing on K/S of
cotton fabrics dyed with persimmon extract according

to time(hrs) in circulation water and dyeing counts.
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Fig. 4-6. Color plot of cotton fabrics dyed with persimmon
extract according to developing method(fabric

dyeing count 3).
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developing method(fabric : dyeing count 3).
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Table 4-5. L, a*, b*, H,V/C, AE*ab, and K/S of cotton fabrics

with persimmon extract according to time(hrs) in

still water temperature(C) by still water developing

method (fabric : dyeing count 3)

Water Time/(hrs)

temp. in L a b’ H V/C AE'ab  K/S

(C)  still water
0 65.46 5.99 15.24 8.5YR 6.44/2.61 - 1.81
12 57.13 8.05 17.49 7.9YR 5.61/3.16 8.87 3.22
24 50.42 8.69 16.15 6.6YR 4.94/3.09 15.31 4.86

40T 36 47.49 8.80 15.02 5.9YR 4.66/2.93 18.19 5.39
48 42.74 8.84 14.36 5.8YR 4.20/2.77 22.91 6.82
60 40.44 8.84 14.27 5.9YR 3.98/2.72 25.20 7.80
72 36.06 7.75 13.53 8.0YR 3.12/2.28 29.50 8.79
0 65.46 5.99 15.24 8.5YR 6.44/2.61 - 1.81
12 43.87 11.40 14.06 3.5YR 4.31/3.15 22.29 5.90
24 39.04 10.66 14.02 4.4YR 3.84/2.95 26.86 8.05

60T 36 36.94 9.69 13.86 5.2YR 3.64/2.80 28.79 9.31
48 35.62 9.23 13.61 5.7YR 3.51/2.71 30.06 10.11
60 34.38 8.70 13.83 6.4YR 3.39/2.67 31.23 11.34
72 35.11 8.97 13.98 6.3YR 3.47/2.71 30.52 10.62
0 65.46 5.99 15.24 8.5YR 6.44/2.61 7 1.81
12 31.58 9.49 11.56 4.4YR 3.12/2.53 34.26 12.04
24 31.05 8.40 12.12 5.9YR 3.07/2.44 34.64 13.26

80T 36 31.73 8.57 12.52 6.0YR 3.14/2.51 33.94 12.83
48 32.92 8.95 13.24 6.0YR 3.25/2.63 32.74 12.21
60 35.12 8.96 14.53 6.6YR 3.47/2.77 30.49 11.37
72 39.25 9.67 16.67 6.8YR 3.87/3.06 26.51 9.62
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Fig. 4-8. K/S of cotton fabrics with persimmon extract
according to time(hrs) in still water temperature(C)

by still water developing method (fabric : dyeing count 3).
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Table 4-6. L*, a*, b*, H,V/C, AE"ab, and K/S of cotton fabrics

with persimmon extract according to time(hrs) in

circulating water temperature(C) by circulating water

developing method (fabric : dyeing count 3)

Water Timfe(hrs)

temp. . . ’ a b* H V/C AE‘ab  K/S

() circulating
water
0 65.46 5.99 15.24 8.5YR 6.44/2.61 - 1.81
12 47.88 8.81 18.79 8.0YR 4.71/3.32 18.16 5.91
24 38.91 9.21 14.57 5.9YR 3.83/2.81 26.75 8.53

40T 36 37.97 9.22 14.87 6.4YR 3.74/2.81 27.68 9.31
48 37.28 9.69 15.31 6.3YR 3.68/2.93 28.42 9.94
60 36.24 9.55 13.75 5.2YR 3.57/2.79 29.47 9.89
72 35.92 8.72 13.92 6.2YR 3.54/2.68 29.70 10.11
0 65.46 5.99 15.24 8.5YR 6.44/2.61 - 1.81
12 36.24 9.55 13.75 5.2YR 3.57/2.79 29.47 9.89
24 35.83 8.81 13.87 6.2YR 3.53/2.68 29.80 10.21

60T 36 35.52 8.76 14.19 6.5YR 3.51/2.71 30.09 10.49
48 34.57 8.32 13.75 6.8YR 3.41/2.61 31.01 11.01
60 34.54 8.29 14.05 7.0YR 3.41/2.64 31.03 11.40
72 34.86 8.33 13.64 6.8YR 3.42/2.59 30.73 10.90
0 65.46 5.99 15.24 8.5YR 6.44/2.61 N 1.81
12 30.53 8.63 11.65 5.3YR 3.02/2.42 35.21 13.14
24 31.31 8.24 11.22 5.4YR 3.09/2.31 34.46 12.11

80T 36 32.73 8.47 12.76 6.2YR 3.23/2.51 32.92 12.01
48 34.09 8.71 13.63 6.4YR 3.37/2.64 31.53 11.55
60 34.92 9.26 14.19 6.1YR 3.45/2.77 30.73 11.10
72 41.83 9.82 17.16 6.8YR 4.12/3.14 24.02 8.18
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Fig. 4-9. K/S of cotton fabrics with persimmon extract according
to time(hrs) in circulating water temperature(C) by
circulating water developing method (fabric : dyeing

count 3).
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Fig. 4-10. Effect of water temperature(C) on K/S of fabrics dyed

with persimmon extract by still water and circulating

water developing method.
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fabric : dyeing count 3).
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5.2 234y
5.2.1 A%

Aol 2188 AE ARs AR HAES FH 1Y AEsigerd
1 £42 Table 5-13} 7).

Table 5-1. Characteristics of fabric

Fabric(%) Weave Falgic 'count Weight(g/m? Thickness(mm)
(yarns/inch)

Cotton 100  Plain 70X66 162 0.40

5.2.2 £23E Az

ZF 1000gell &2000ge Wil AZelA 5A wuk 2353 0w 9
pHE 4.59¢}. °]€ 100mesh A2 F<d I3} dBE LT F €=
YR FAEE FE2 IS F2E A AXE FET IS
gt FEHELES o] g3te] ELENS -50C, 447 AR, 3
& 53] WEYA(EAZF 5,00005 A 7 AES AAT F o

A

A g FESel drEAS TYE Al FFE FUE F FAAZ e
2 80ge AT W FF 7%tk o] HoNA A 2THE ol $3t

o] pH9.02.& ZA 3] 90TelA 60E7 == Ao A7 dx]g s}
ehde] AEsh(ebde] o7e] WH9)E gxsdd. o]9 A®E Table
5-2¢ Y.

% 9 FFEAL Folin Denisg' "o F3lo) A3t P&
0.2ml

i =4
o @ =% W Tannic acid(Sigma, USA) 258

[\D

5 7}7Z screw
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10% N82C03a 0.4mlS ¥Y3 54

ZF MbS A7) ¥ 725nmelA FEE
g REJFA A B FFS A

F st
reagent(Sigma, USA)E

-
oI T

1.8ml=

>=

0.2ml1E 4

Ao

<
<

AZeA 38 "-eA7L,

Folin—-Ciocalteu's

1.4mlE F7}gheh. ALeA 60F

Z =A3t9en, Tannic acidE A&

Table 5-2. Powder sample no. of persimmon extract

Persimmon | Persimmon | Persimmon | Persimmon | Persimmon
juice extract extract extract extract
(cheong-do| powder powder powder powder
bansi) (alkali A) | (alkali B) |(alkali B’ )
Sample no. 1 2 3 4 5
pH 3.4 4.5 8.5 7.5 6.5
Tannin
content (%) 0.97 a5 13.5 10.5 10.5
(Colorimetric
analysis)
dark T dilute dilute
Color yellowish white reddish reddish
brown
red brown brown

5.2.4 AR E A A= A

AE 289 B BE o 198 272 Aok BRYRY 1955 o
9 WEX ¥ T AT, ARE 120%2 skl Az2HY
5.2.5 24 =7

4 WA 175C) SEoIA 40% F<b 949 4EE 227 Drying
Oven, ¥el3tsh & AHgste] dxelsbgln, % =2 & AL Flat

Bed Press (Type-FB2) (Daiei Kagakuseiki Seisakusho, Ltd.

Kyoto, Japan) & AF&3}o] A 3stgct. =
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AZE A7) (Fade-o-Meter, model : HS-213, Hanwon Testing

Machine Co. Korea) & o] £3}o] wals}tglic}.

5.2.6 'TYA 54

TR NS 2ol wae) A selasin.
M z1A] Spectrophotometer CM-508i(Minolta, co., Lid, Japan)
o] &3le L7, a*, b"9 FE SAHSIL o] Fo=HE AE'ab Fe o

Aol o3 AEesick.

=
=

o
1=

AE*ab = [(ALY)2 +(Aa%)? +(ab)2 12 (1)
=3 Munsell®] A9 3&43 H,V/CE T3t}

5.2.7 d &3} = Az

o] 3golA AE AFeBAe] Z& WAL AL AT o
=

gog
a7z HIHNNA AA" AEL WS, BEAAm 29 AFow
1 al o}
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Table 5-3. Solubility of samples in water(207C)

o5 d5o] Hojz] 943 gle}.

Sample 1| Sample 2| Sample 3 Sample 4 | Sample 5
Precipitation X O O O O
Precipitation
I X o) a little O O
(after 10min.)
Precipitation ) ) 3
d X O a little a little a little
(after 10min.)

Sample 2

Sample 3 Sample 4 Sample 5

Fig. 5-1. Photograph of silk fabric dyed with solution of sample
2, 3, 4, 5 (from left) at solution temp. 20C.
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Fig. 5-2. Precipitation on bottom of beaker.

Fig. 5-3. States of sample 2 solution at 50~607T (left) and under
40C (right).
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Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fig. 5-4. Photograph of silk fabric dyed with solution of

samples at solution temp. 507C)
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Table 5-4. L*a"»", H V/C, AE"ab and K/S of cotton fabric dyed

with samples

Sample no. L’ a’ b* H V/C AE*ab K/S
Undyed fabric 86.63 -0.16 2.16 5.4Y 8.55/0.25 - -
1 81.82 1.06 4.82 9.7YR 8.07/0.72 5.63 0.29

2 78.32 2.74 9.33 9.3YR 7.73/1.49 11.35 0.46
3 62.77 10.18 10.73 1.6YR 6.16/2.87 27.38 1.44
4 66.47 9.68 9.86 1.3YR 6.53/2.75 23.72 1.08
5 71.76 8.58 11.71 3.8YR 7.07/2.71 19.72 0.83

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fig. 5-5. Surface color of cotton fabric dyed with samples.

Fig. 5-601% 27] 2Alo] £& AR 3, 49 A 27}z YAF E7}E
89 Aoz 4 F AR Ao FaAL FAN B BA zolelA A
A2Y ko] A7 Folh, o] Bo| BEHL AA2Y B whA
5

& Sl ool glo] Fold Rl vl F83 Aojet YzHeA),
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Fig. 5-6. Photograph of silk fabric dyed with sample 3 (up) and
4 (down).

Fig. 5-7. Photograph of silk fabric dyed with sample 3 (up) and

sample 4 (down).
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Table 5-5. L*a’»", H V/C, AE"ab and K/S of cotton fabric dyed
with samples according to Xenon irradiation

developing for 40 hours

Sample no. L* a’ b* H V/C AE"ab K/S
1 55.86 14.96 23.03 4.9YR 5.51/4.77 40.14 3.98
2 51.12 21.02 24.68 2.7YR 5.05/5.87 47.08 5.02
3 62.71 9.02 18.88 7.5YR 6.17/3.48 30.59 2.30
4 64.17 9.21 18.62 7.2YR 6.32/3.48 29.38 2.01
b 59.27 14.20 23.36 5.4YR 5.85/4.73  37.47 3.22

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fig. 5-8. Surface color of samples by xenon irradiation

developing for 40 hours.
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Table 5-6. L*a"d", H V/C, AE*ab and K/S of cotton fabric dyed
with samples by heating developing at 175C for 40

min.

Sample no. L* a’ b* H V/C AE"ab  K/S
1 49.07 12.71 9.61 9.4R 4.80/3.18 40.40 2.63
2 51.43 15.31 18.88 3.1YR 5.06/4.45 41.93 4.15
3 56.25 9.22 15.53 5.7YR 5.52/3.12 34.49 2.90
4 58.10 9.48 17.46 6.3YR 5.71/3.38 33.78 2.93
b 51.56 12.37 19.46 5.0YR 5.07/4.03 41.06 4.80

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fig. 5-9. Surface colors of sample by heating developing at 17
5C for 40 min.
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Fig. 5-10. Color plot of cotton fabric dyed with samples
according to developing method(xenon irradiation

developing and heating developing).
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Table 5-7. L*a™»", H V/C, AE*ab and K/S of cotton fabric dyed
with samples by hot press heating developing at
175C for 40 min.

Sample no. L a’ b H V/C AEab  K/S
1 50.61 12.77 9.81 9.4YR 4.95/3.25  39.03 2.41
2 56.97 14.28 17.98 3.1YR 5.60/4.23  36.59 2.75
3 95.01 9.55 15.48 5.4YR 5.40/3.17 35.66 3.15
4 95.88 9.90 18.22 6.4YR 5.49/3.52  36.12 3.54
5 92.49 12.30 19.26 4.9YR 5.16/4.00 40.16 4.50

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fig. 5-11. Surface color of samples by hot press heating
developing at 175C for 40min.
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B B Xenon irradiation developing 40 hours
[ Heating developing 175°C 40 min.
1 Hot press developing 175 °C 40min.
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Sample 1 Sample2 Sampled Sampled Sample5

Fig. 5-12. K/S of cotton fabric dyed with samples according to

different developing method.
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Table 5-8. L*ad", H V/C, AE*ab and K/S of cotton fabric dyed
with samples by hot press heating developing at 17

5T for 40 min. and after washing

Sample no. L’ a’ b’ H V/C AE*ab K/S
1 50.39 11.31 11.19 1.7YR 4.93/3.04 39.07 2.72
2 55.10 12.75 15.90 3.3YR 5.41/3.75 36.74 2.68
3 54.21 8.75 12.30 4.3YR 5.31/2.70 35.12 2.75
4 53.51 9.18 13.64 4.7YR 5.24/2.91 36.28 3.12
5 50.66 10.78 15.29 4.3YR 4.97/3.33 39.82 4.00

A®1 A %2 A3 A=4 Al®5

Fig. 5-13. Surface color of samples by hot press heating
developing at 175C for 40min. after washing.
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Fig. 5-14. Decoloration of samples in case of washing in hot

water (from left sample 1, 2, 3, 4, 5).

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Fig. 5-15. Surface color of cotton fabric dyed with samples by
hot press heating developing, before washing(up) and

after washing(down).
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Fig. 5-16. K/S of samples before and after in hot water.
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by alkali conversion method.
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Fig. 5-19. Photograph of textile productions dyed with

persimmon dyes for fast development.

90.00— 16.00
Boyoar 14.00
7000+
12.00
i 60.001 i
g 8 1000
%, 50.004 £
8.00—+
40,00+
3{1.{}0% £.00 -
20.00 4004 | ,
0.00 200 400 6.00 8.00 10.0012.0
a*(D65)

Fig. 5-20. L*a’b” of cotton fabric dyed with persimmon dyes for
fast development ( dyed fabric, before and after
washing fabric of steaming developing, after washing

fabric of hot press heating developing).
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Fig. 5-21. Reflectance(%) of cotton fabric dyed with persimmon
dyes for fast development ( dyed fabric, before and
after washing fabric of steaming developing, after

washing fabric of hot press heating developing).

Undyed fabric Dyed fabric Steaming developing after washing

Fig. 5-22. Surface color of cotton fabric dyed with persimmon

dyes for fast development.
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Fig. 5-23. Surface color of cotton fabric dyed with persimmon

dyes for fast development, after washing fabric of hot

press heating developing.
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Fig. 5-24. Shirt dyed with persimmon dyes for fast development.
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Fig. 5-25. Insoluble persimmon powder sample like pigment.
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Table 5-9. L*a’b", H V/C, AE*ab and K/S of cotton fabric dyed

with sample 2 according to various mordanting

Mordanting L’ a’ b’ H V/C AE*ab  K/S
None 68.95 5.92 9.94 5.2YR 6.77/2.04 20.25 1.10
Fe 27.59 1.22 2.36 8.4YR 2.70/0.42 59.06 11.22

Ca(OH). 40.91 10.37 20.66 7.7YR 4.04/3.60 50.43 12.14
Fe+Ca(OH) 26.21 5.55 10.25 8.1YR 2.59/1.94 61.23 20.56
Ti 58.81 20.61 50.04 8.0YR 5.86/8.67 59.14 11.65

None Fe Ca(OH)» Fe+Ca(OH): Ti

Fig. 5-26. Surface color of cotton fabric dyed with sample 2

according to various mordanting.
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Fig. 5-27. Pictures of screen printing using sample 2.
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Appendix 1. Surface color of rayon fabrics dyed with persimmon
extract by hot press heating developing during 40

min. at various temperature

Dyed fabric 80T 100°C 120°C 140°C 160°C

Appendix 2. Surface color of rayon fabrics dyed with persimmon
extract by xenon irradiation developing according to

time (hours)

S 10 22 32 40 70
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Appendix 3. Surface color of cotton fabrics dyed with persimmon
extract by alkali developing and after hot press

heating developing at 140C during 70min.

Sample without Dyed fabric Heafing developing( 140T,
alkal J0min, )
"
Sanple no A | e el ok s
51
52
s3
S4
5
S6
S7
S8
s9
510
S11
512
513
514
515
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Appendix 4. Surface color of cotton fabrics dyed with persimmon
extract according to water developing at various

conditions

xenon irradiation 60min. 20T still water 60min. 20T circulation water 60min.

40T still water 60min. 60T still water 60 min. 80T still water 12min.
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Effect of Various Color
Developing Method on Fabrics
Dyed with Persimmon Extract

Ok Soo, Kim

Dept. of Clothing and Textiles
Graduate School

Pusan National University

Abstract

Unlike standard dye, the color development of persimmon
extract cannot be immediately used for color development, but
requires the progress and space of time based on the mechanism
of oxidized color development. This property is a unique
strength and weakness of persimmon extract. This becomes a
barrier in the industrialization of the dye, thus the effects of
color development based on xenon light, heat, alkaline, and
water have been examined in order to construct a method of
reducing the time of color development to overcome this
barrier, based on which the persimmon extract was powdered to

increase practicality, and persimmon extract was converted to be
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alkaline during the powdering process to examine the effects of
color development. Through this, the immediate color
development of persimmon extract was induced and its
practicality was examined.

Color development based on the hot press was particularly
effective in comparison to dry heat color development. The
conditions of this experiment was set as 20~30 minutes in 140C
and 5~10 minutes in 160C for hot press color development, 40
minutes in 140C and 40 minutes in 160C for dry heat color
development, 22 hours for xenon light and 7 days for sunlight
irradiation.

Each color development properties were apprehended by
applying various alkaline and concentrations in alkaline color
development, and the properties were used to obtain the basic
information of the production of alkaline conversion persimmon
extract dye.

The sample of 2g sodium hydroxide, 3g sodium hydroxide, 3g
sodium carbonate, and 3g potassium carbonate displayed color
development that equates to 70 minutes of heat color
development (1407C) solely with alkaline color development, and
the sodium acetate and ammonium acetate sample displayed
color development that equates to 5 minutes of heat color
development, hence displaying a different degree in color
development based on the type and concentration of alkaline.
Furthermore, the application of the sodium acetate color
development accelerator is judged as widening the range of
selection concerning the aspect of the diversification of color,
as it produces a dark but red hue.

Concerning water color development, still water color
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development and circulation water color development have been
examined, and the temperature of water has been apprehended
to prepare an effective basis of water color development.

The surface color based on circulation water color development
displays low values of a° and b" in comparison to xenon light
color development, and the range of the c value is narrow and
has the value of 2 to 3, thus displays the coloration of a dark
tone. The effect of temperature in water color development was
insignificant, due to the small difference in temperature from 2
0C to 40T, and exceeded the color development results of
xenon light at 60C. At 80T, remarkable color development
manifested, which is evidence of the high influence of
temperature. The effects of circulation were clear at low
temperatures, and the effects of temperature highly manifested
at high temperatures. Circulation water color development
display greater color development at all temperatures than
xenon light, to allow industrial color development with the
absence of sunlight, thereby having an effect of energy
reduction and developing color in dark tones, however this also
is a strength of persimmon extract concerning color
diversification, and is judged to have great value of industrial

and practical application.

The above information of alkaline color development was used
to produce alkaline based persimmon extract powder dye and the
powder dye was used to produce persimmon extract dye for fast
development. The focus was put on efficient utilization by
examining the characteristics of solubility of dye, color

development and dyeing quality, mordant properties, durability
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against water washing and screen printing of the practicality of
the powder dye. All powder samples lacked solubility, however,
the problem of solubility was resolved by setting the dyeing
conditions by wetting the dye with alcohol in advance and
dissolving in warm water (50~60TC). Furthermore, the problem
of hardened texture upon color development was solved by
alkaline conversion dye to obtain deep color and soft texture.
Accordingly, its practicality was judged as being sufficient.

Color development was good in sample numbers 2 and 5 that had
no or low effect of alkaline, and samples 3 and 4 that had
alkaline effects displayed easy early color development, to be

advantageous in the process of technical shape.
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