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Abstract: This paper was focused on investigating synthetic fabrics treated with persimmon juice by padding mangle
repeatedly. The merit of dyeing by pad-dry method was easier color reproduction than dyeing by immersion method.
With increasing number of padding, the dyed nylon fabrics showed deeper yellow-red colors, but dyed polyester fabrics
had no uniform tendency. The dyed synthetic fabrics had a 3rd grade of ligtht, 4~5th grade of perspiration fastness, Sth
grade of stain washing fastness, and 3~5th grade of rubbing fastness. As the number of padding and exposed time to
sunlight or UV light increase, the value of K/S and AE increased and the colors become much deeper gradually. The
color development had completed about 70 hours exposure to UV light. As the padding time of dyeing with persimmon
juice increased, stiffness and water repellent property were enhanced, respectively. Also, the dyed synthetic fabrics had
good antibacterial activity and deodorization.
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Computer Color Matching System(Spectra Flash
600 Plus, DataColor Co. USA)& ©]83}o] Amaxo|
A FUTARER)E ot oS 4(2)9 KSH=

% pick up&E 45%= AT P9 W (Padding K5 — U;}f)z .................................................... )
Roll Machine, Model NM-450, DAIEI KAGAKU )
SEIKI Co. JAPAN), Roller Press : 1.5ton, Air Press where, K : The coefficient of absorption of the
L 3Tkgone] 2AOE ?;ﬂ 28 FHAA o dye at A
29 #AES AASHL 13 G FH T4 & S : The coefficient of scattering Amax
A AdzAFH s dAS P B A AR R : The reflected light at Amax
¥ fPEACE 1% GAstel AZF F IS}
st WHoz uigd JMEL 2z, 3z HbE3Sle Zt L, a b 3 7|22 HARY HIAE o]&
Z Bzgo] Z73lEE gt 4E RREe 7 st H(Hue) V(Value)/C(Chroma)E =433 A
7 QA A Fo BAe WHE Adstd] g 4 HABE B2 A3l st dyHstA @
(el o3 st S WANRE 7|EoR Fto] EHEH
Add on(%) = A—B L1 wrreeresereseersmersessrren ) AE = [(AL)2+(A3)2+(A]3)2] ............................... 3)
where, Value of untreated fabric L;,a;,by,
where A : Dry weight of fabric after dyeing Value of dyed fabric Lo,az,bz
B : Dry weight of fabric before dyeing AL=L-L, Aa=aj-az Ab=Dbi-b,
Table 1. Characteristics of fabrics
Sample Weave ( tl:;j:is/ii:nych) ‘(Zj:lglzl;t Count Thi(irl;nne;ss
Polyester Plain 100x74/inch” 572 75D/24 0.10.01
Nylon Plain 106x84/inch’ 5542 70D/20 0.11+0.1
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where, C : Drape Stiffness
D : Length of sample along the inclined
surface(cm)
G : Flex Stiffness
W : Weight of sample(g/cm’)
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Deodorization rate(%) =

where, A : Gas concenctration of blank
B : Gas concenctration under specimen existence

3. Ant H nF

3.1 I{E3I0f MHE Add one| M3}

Figure 12 9€At ZAF o2 A -G ¢l Polyester
2} Nylong Padding # 2]3}o] Padding 340 w2
add on®] WEHE Uehd Holth. 274 gAHE
L% Padding®| W& Sl4=7F F7Heko] whet add on
of Z7ket AUtk ol AL AE YR W mEo|
7e Rakwro] Zhgel weh add ono] F7behi
Roltt.

o]} Zro] o] &3t HAL pick wpES £F

slo] wHE AFoRA FAsta choFdt Mz}
TES 92 2B R add ond F7te] wet
Aol Wzt 9 B40 WstE HESA AA AN

3.2 YAattHol| mE FHAde| Hat

Table 2= PolyesterZ} Nylong ZHEo = 33 Ht
5 99 Ae F, AAFo] BAIt =& TS o

10.0

9.3

e

9.0

8.5

8.0 *

Add on weight{%)
[ |

7.3

70 +* # : Polyester Fabric

M : Nylon Fabric

6.9

0 1 2 3
Number of Padding

Figure 1. Add on weight of synthetic fabrics pad-dyed
with persimmon juice depending on number of padding.
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Table 2. Dyeability of synthetic fabrics pad-dyed with persimmon juice depend on various add on weight for 38hours

exposured by sunlight

No. of Exposure Add on

Fabric Source Padding  ftime % a b C H H(V/C) R
Control 0 93.03 526 -12.54 13.60 292.78 0.03P(9.20/3.53)  11.36

1 7.03  89.57 524 -0.85 533 350.83 3.40RP(8.84/2.00) 8.19

- 2 Ohr 8.04 8757 598 459 7.57 3726 7.50R(8.64/2.07) 7.99

3 948 84.10 748 1349 1543 6091  4.08YR(8.28/2.85) 8.43

Poly- 1 7.03 8569 638 -1.85 672 34391 1.88RP(8.45/2.30) 11.04
ester Sun 2 38hr 8.04 8772 613 -499 792 32095 6.74P(8.66/2.54)  11.07
3 948 84.62 729 -1.76  7.87 273.63 2.52RP(8.34/2.49) 11.18

1 7.03 8692 620 590 8.56  43.37 9.45R(8.57/2.14) 9.32

uv 2 40hr 804 8531 706 952 1185 5345 223YR(8.41/2.45) 9.53

3 9.48 8258 9.15 1398 1671 56.76  3.07YR(8.13/3.17) 9.25

Control 0 9091 598 -1526 1640 291.51 9.59PB(8.98/4.08)  9.68

1 6.69 8513 6.27 1.20 6.41 10.68  8.89RP(8.39/2.14)  7.88

- 2 Ohr 833 81.53 7.62 1034 1285 5359  2.34YR(8.02/2.63)  7.69

3 933 7948 864 1527 1756 6028  4.11YR(7.81/3.22)  7.58

1 6.69 7779 7.03 727 1011 4595  047YR(7.63/2.27) 7.59

Hlen Sun 2 38hr 833 7444 890 892 12.60 4508  0.26YR(7.29/2.67) 7.51
3 933  73.11 951 936 1334 4456  0.11YR(7.15/2.81) 743

1 6.69 8549 630 4.80 7.93 37.22 7.49R(8.43/2.14) 8.24

uv 2 40hr 833 8211 778 1242 1466 5794  3.37YR(8.08/2.82) 8.0l

3 933 8046 876 15.06 17.43 59.82  3.88YR(7.91/3.23) 7.57
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Figure 2. K/S value of polyester fabrics pad-dyed with
persimmon juice depend on exposure time by UV-radiation.
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Figure 3. AE value of polyester fabrics pad-dyed with
persimmon juice depend on exposure time by UV-radiation.
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Table 3. Dyeability of polyester dyed with persimmon juice by padding depend on UV radiation time
. sure
11;3 di‘l’lfg Exg;e A‘(if,i/o)o“ L a b C H H(V/C) R

Control 0 93.03 5.26 -12.54 13.60  292.78 0.03P(9.20/3.53) 11.36

Shr 89.02 5.16 1.15 542 11.44 9.38RP(8.79/1.87) 9.25

10hr 88.61 5.28 1.99 5.68 20.21 2.31R(8.75/1.88) 9.21

20hr 87.97 5.44 3.55 6.52 32.74 6.08R(8.68/1.93) 8.86

30hr 87.62 5.82 5.25 7.85 41.74 8.94R(8.65/2.05) 9.43

40hr 86.92 6.20 5.90 8.56 43.37 9.45R(8.57/2.14) 9.32

] 50hr 70 86.84 6.30 6.57 9.11 45.94 0.27YR(8.57/2.18) 9.52

60hr 86.86 6.44 6.68 9.28 46.06 0.22YR(8.57/2.21) 10.25

70hr 86.20 6.55 7.02 9.60 46.79 0.49YR(8.50/2.24) 9.30

85hr 86.40 6.44 6.90 9.44 46.78 0.46YR(8.52/2.22) 9.38

100hr 86.59 6.60 7.42 9.93 48.25 0.79YR(8.54/2.27) 9.66

Shr 86.93 5.92 6.51 8.80 47.70 0.62YR(8.57/2.11) 8.96

10hr 86.82 6.10 6.95 9.25 48.65 0.89YR(8.56/2.15) 9.11

20hr 86.20 6.33 7.80 10.04 50.88 1.49YR(8.50/2.23) 8.85

30hr 85.92 6.63 9.04 11.21 53.74 2.31YR(8.47/2.34) 9.53

40hr 85.31 7.06 9.52 11.85 53.45 2.23YR(8.41/2.45) 9.53

? 50hr SOt 85.38 7.25 10.25 12.55 54.70 2.54YR(8.41/2.53) 9.55

60hr 85.07 7.39 10.36 12.73 54.46 2.50YR(8.38/2.57) 9.95

70hr 84.73 7.54 10.30 12.76 53.78 2.33YR(8.35/2.59) 9.32

85hr 84.48 7.67 10.54 13.04 53.93 2.39YR(8.32/2.63) 9.46

100hr 84.84 7.67 10.57 13.07 53.98 2.37YR(8.36/2.63) 9.67

Shr 83.96 7.55 13.15 15.16 60.15 3.87YR(8.27/2.83) 8.54

10hr 83.61 7.87 13.21 15.37 59.19 3.65YR(8.23/2.89) 8.42

20hr 82.92 8.41 13.84 16.20 58.69 3.52YR(8.16/3.05) 8.18

30hr 82.35 8.99 15.27 17.72 59.52 3.75YR(8.10/3.28) 8.44

40hr 82.58 9.15 13.98 16.71 56.76 3.07YR(8.13/3.17) 9.25

: 50hr - 81.97 9.52 15.63 18.30 58.66 3.50YR(8.06/3.40) 8.50

60hr 81.47 10.08 15.12 18.18 56.30 2.94YR(8.01/3.43) 9.53

70hr 81.38 10.19 15.16 18.27 56.09 2.87YR(8.00/3.46) 8.91

85hr 81.18 10.21 15.08 18.21 5591 2.84YR(7.98/3.45) 9.13

100hr 81.32 10.41 15.59 18.75 56.26 2.91YR(8.00/3.53) 9.15
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Table 4. Dyeability of nylon dyed with persimmon juice by padding depend on UV radiation time

No. of Exposure Add on

Padding fime % L a b C H H(V/C) R
Control 0 9091 598  -1526 1640  291.51 9.59PB(8.98/4.08)  9.68
Shr 6.69 85.16  6.65 2.10 6.98 1741 1.13R(839/220)  8.01

10hr 6.69 8548  6.67 2.55 7.14 2090  235R(8.43/220)  8.06

20hr 6.69 8537 658 322 733 2605  4.09R(8.41/2.18)  7.64

30hr 6.69 85.78 642 3.92 753 3136 5.72R(8.46/2.15)  8.00

40hr 6.69 8549 630 4.80 793 3722  749R(8.43/2.14) 824

: 50hr 6.69 85.63 596 5.73 827 4388  9.63R(8.44/2.09) 829
60hr 6.69 85.77  5.80 6.29 855 4732  0.55YR(3.46/2.08)  8.17

70hr 6.69 8536 574 6.90 898  50.19 133YR(3.41/2.08) 827

85hr 6.69 8507  5.84 7.62 9.61 5253  1.94YR(8.38/2.13) 824

100hr 6.69 8523 553 7.75 952 5449  24.YR(8.40/2.07)  8.69

Shr 8.33 8240 734 9.67 1214 5272 2.12YR(8.11/2.53)  8.24

10hr 8.33 8235 755 9.97 1251 52.81  2.14YR(8.10/2.59)  8.19

20hr 8.33 82.18 7.6l 1046 1294 5389  2.44YR(8.09/2.63)  7.65

30hr 8.33 82.68  7.46 1128 1352 5653  3.02YR(8.14/2.67)  8.00

40hr 8.33 82.11 778 1242 1466 5794 337YR(8.082.82)  8.01

? 50hr 8.33 8231 765 1292 1501 5935 3.72YR(8.10/2.85) 7.9
60hr 8.33 8194 796 1363 1579 5970  3.82YR(8.0612.96)  8.36

70hr 8.33 81.60  7.96 1412 1620 6058  4.05YR(8.03/3.01)  7.87

85hr 8.33 81.63 795 14.71 1672 61.60 4.33YR(8.03/3.07)  8.07

100hr 8.33 81.16  8.I8 1498 1707 6135 427YR(7.98/3.14)  8.18

Shr 9.33 80.18 833 1352 1588 5832  3.54YR(7.88/3.01)  7.71

10hr 9.33 8039  8.46 1360 1602  58.09 3.45YR(7.90/3.04)  7.77

20hr 9.33 8041 850 13.81 1622 5837  3.53YR(7.90/3.06)  7.22

30hr 9.33 8040  8.79 15.71 1800  60.75  4.13YR(7.90/330)  7.58

40hr 9.33 8046  8.76 1506 1743 59.82  3.88YR(7.91/3.23)  7.57

’ 50hr 9.33 8045  8.84 1566 1798  60.56  4.06YR(7.91/3.30)  7.40
60hr 9.33 80.18  9.16 1637 1876  60.77 4.13YR(7.88/3.42) 781

70hr 9.33 79.62 939 1700 1942  61.07 423YR(7.82/3.52)  17.36

85hr 9.33 7939  9.49 1750 1991 6152  435YR(7.80/3.59)  7.47

100hr 9.33 7921 975 18.08 2054  61.66 436YR(7.78/3.70)  7.77
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Fgure 4. K/S value of nylon fabrics pad-dyed with persimmon
juice depend on exposure time by UV-radiation.
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Figure 5. AE value of nylon fabrics pad-dyed with persimmon
juice depend on exposure time by UV-radiation.
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Table 5. Color fastness of synthetic fabrics dyed with persimmon juice by padding treatment for 38hour exposured by sunlight

Fastness Polyester Nylon

Light 3 3
Shade change 4~5/4~5 4~5/4
Acetate 5/4~5 5/4~5
Cotton 4~5/4~5 4~5/4~5

Perspiration
Lo . Nylon 5/4~5 5/4~5
(Acidity/Alkalinity) Stain

Polyester 5/4~5 5/4~5
Acrylic 5/4~5 5/4~5
Wool 4~5/4~5 4~5/4~5

Dry 4 5

Rubbing

Wet 3~4 4~5

Shade change 3~4 3~4

Acetate 5 5

Cotton 5 5

Washing Nylon 5 5

Stain

Polyester 5 5

Acrylic 5 5

Wool 5 5
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Aol AL 4533 55RO AR Shstdol
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Table 6. Physical properties of synthetic fabrics pad-dyed with persimmon juice

Drape Flex Crease
Fabric No. of Add on stiffness stiffness resistance Water
Padding (%) repellency
Warp Weft Warp Weft Warp Weft
0 0 2.75 3.95 0.13 0.39 86.48 82.22 0
1 7.03 3.20 4.17 0.20 0.46 74.44 70.93 50
Polyester
2 8.04 3.83 5.03 0.36 0.83 65.56 59.07 70
3 9.48 4.67 5.57 0.59 1.01 61.11 50.00 70
0 0 3.30 432 0.24 0.52 68.70 81.85 0
1 6.69 4.03 4.90 0.37 0.77 66.67 72.96 50
Nylon
2 8.33 4.33 5.20 0.55 0.91 64.07 65.56 70
3 9.33 4.53 5.33 0.59 1.27 52.59 63.89 70
WrEE Y 847k F7hgel werd F7kek 9k Ze® uehgom 18] #gske] add onol
Ak old ARE Y 37t F71EeF add on 6% OldTt F7tstdE 99.99%= F7tEA o
T 2715t 3o B AFo 835t = Staphylococus aureusi} Klebsiella pneumoniae®]] T]gt
[e]
<5

tannino] A]-5-¢ A3t
Atslsto] S3tE o
7} Z4AS] g&EQl Aoz AZHEr.

71 SelA
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Table 7. Antibacterial activities of synthetic fabrics treated with persimmon juice and various finishing agent

Bacteriostatic reduction ratio(%o)

Fabric No. of Add on Finishing .
Padding (%) Staphylococus Klebsiella
aureus pneumoniae
0 0 non <1% <1%
Polyester 1 7.03 dyeing only 97.90% 73.30%
3 9.48 dyeing only 99.90% 99.90%
0 0 non 87.80% 99.90%
Nylon 1 6.69 dyeing only 99.90% 99.90%
3 8.03 dyeing only 99.90% 99.90%
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Table 8. Deodorization rate(%) of NH; gas of synthetic fabrics treated with persimmon juice

Fabric Add on Weighg Deodorization rate(%) of NH; gas
(%o (mg/em’) Untreated Persimmon dyed

Polyester 9.48 6.24 4.9 29.3

Nylon 6.69 5.87 0 15.7
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