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Dyeability and Functionality of Synthetic Fabrics treated with Persimmon Juice
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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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Aging Tester, Focus Science Co., Korea)E o]-&3%t
G A= FuHA 365.7nm, lamp watt : 100watt,
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where, K : The coefficient of absorption of the

: 37kg/ene] AR ?Ji]' 22E FAA o dye at Amax
29 #AES AASHL 13 G FH T4 & S : The coefficient of scattering Amax
A A=ARS BE dNE Yot A 4 Hb R : The reflected light at Ama
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Add On(%) = A BXIOO ................................... (1) [( ) ( ) ( )] ( )
where, Value of untreated fabric L;,a;,b,
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-a; Ab=bi-by
Table 1. Characteristics of fabrics
Density Wight Thickness
Sample Weave (thread/inch) (@) Count (mm)
Polyester Plain 100x74/inch’® 5782 75D/24 0.1£0.01
Nylon Plain 106x84/inch’ 5542 70D/20 0.11+0.1
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surface(cm)
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W : Weight of sample(g/cm)
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Deodorization rate(%) =

where, A : Gas concenctration of blank

B : Gas concenctration under specimen existence
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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 time % L a b C H H(VIC) 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 9.48 84.10 748 1349 1543 60091 4.08YR(8.28/2.85)  8.43

Poly- 1 i7.03  85.69 638 -1.85 6.72 34391 1.88RP(8.45/2.30) 11.04
ester Sun 2 38hr 8.04 87.72  6.13 -4.99 792 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 86.92  6.20 5.90 8.56 43.37 9.45R(8.57/2.14) 9.32

uv 2 40hr 8.04 8531 7.06 9.52 11.85 5345 2.23YR(8.41/2.45)  9.53

3 9.48 82.58 9.15 13.98 16.71 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 85.13  6.27 1.20 6.41 10.68 8.89RP(8.39/2.14)  7.88

- 2 Ohr 8.33 81.53 7.62 1034 1285 53.59 2.34YR(8.02/2.63)  7.69

3 9.33 7948 8.64 1527 1756 60.28 4.11YR(7.81/3.22)  7.58

1 6.69 7779 7.03 727 1011 4595  047YR(7.63/227) 7.59

fyton Sun 2 38hr 8.33 7444 890 8.92 12.60  45.08 0.26YR(7.29/2.67)  7.51
3 9.33 73.11  9.51 9.36 13.34 4456 0.11YR(7.15/2.81)  7.43

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

uv 2 40hr 833 811 778 1242 1466 5794 3.37YR(8.08/2.82) 8.01

3 9.33 8046 8.76 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.

135

LEA] RPE AR O R, 40417 =& Al RE2 3
"“—% XWEP} S0A|ZE o] =& S u YRE
“ FrA st

Iy m, 33 HY e W =SATY F
7}01] o2t EE AlZS°] YRE 54T 34 AF
FAIBHAA VEEe Fastal Clo] F7istE=
Fasty A= Sr7kske Aol it
UV ZARAIZEO] 707 o] e L3t
74 FastAY Srkste @S 2ol 3l
, agk # bge 7=
2 2 Ao AFEE 365.70me] UVERAMGA 2
’;’i% = oF 70A17F FrolA] dAo] g

= AZHE

Table 4= NylonZ 33]71%] dHE #d A2ty
Uv3age] 5, 10, 20, 30, 40, 50, 60, 70, 85, 100A|7t
eESAA T SRS o fPH e Seet UV =5
Alzto| g Mo HIkE yERd Zolth
Table 4014 & 4= Q=nHEet Zo] Nylones 33
o & LY #as YA 22 {9 4 F
= UV =&A7to] F7iete]| Wi Lghel 2+
2= "usiinh g 3laeel UVago] k=EA|7tol
S7hetoll wet agh R bgtol F7kste Ay} gAY
ol Hak AR UFS & = Utk E Munsell
e mxeE 9z PBE HAA, 13] figdste] 5
AIZHEE 40A17E =E Al RE AMS FASHI}
S0AIZE ol =& S W YRE FHM AFS &
Atk 2y 28], 33 Y S e =S4
o] F7te] weEt e AlRE°] YRE FYS
A Ags A

=

it

fr 3

(o]

¢

_E_l?,TTLole
&

>,

EHAAY 234

ol

],

A

i

H
rlr e (o

35

30 | A ‘ ______ R —" S -4
A e e
2 1 O - R— B
w " - -
q m-

20{ W

15 ® : Polyester(pl): —
M : Polyester{p2) : —

A : Polyester{p3) : —

10

0 20 a0 60 80 100
Exposure time{min)

Fgure 3. AE value of polyester fabrics pad-dyed with
persimmon juice depend on exposure time by UV-radiation.

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 26, No. 2



136 CEE LR
Table 3. Dyeability of polyester dyed with persimmon juice by padding depend on UV radiation time
;\'agai?]‘; Ext‘i)gf:re A‘?S'/O)O” Y 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

1 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 4 L a b C H H(V/C) R
Control 0 9091 598  -1526 1640 29151 9.59PB(8.98/4.08)  9.68
Shr 6.69 8516  6.65 2.10 698 1741  LI13R(8.39220) 801

10hr 6.69 8548  6.67 2.55 7.14 2090  235R(3.43/220)  8.06

20hr 6.69 8537  6.58 322 733 2605  4.09R(841/2.18)  7.64

30hr 6.69 85.78 642 3.92 753 3136  5.72R(3.46/2.15)  8.00

40hr 6.69 8549 630 4.80 793 3722 749R(843/2.14) 824

: 50hr 6.69 85.63 596 5.73 827 4388  9.63R(8.44/2.09)  8.29
60hr 6.69 85.77  5.80 6.29 855 4732  0.55YR(8.46/2.08)  8.17

70hr 6.69 8536 574 6.90 898  50.19 1.33YR(841/2.08) 827

85hr 6.69 85.07  5.84 7.62 9.61 5253 1.94YR(8.382.13) 824

100hr 6.69 8523 5.3 7.75 952 5449  24YR(3.402.07)  8.69

Shr 8.33 8240 734 9.67 1214 5272 2.12YR@S.11/253) 824

10hr 8.33 8235 7.5 9.97 1251 5281  2.14YR(8.10/259)  8.19

20hr 8.33 82.18 7.6l 1046 1294 5389  2.44YR(3.09/2.63)  7.65

30hr 8.33 82.68 746 1128 1352 5653 3.02YR(8.14/2.67)  8.00

40hr 8.33 82.11 778 1242 1466 5794 337YR(3.08/2.82)  8.01

? 50hr 8.33 8231  7.65 1292 1501 5935 3.72YR(3.10/2.85)  7.96
60hr 8.33 81.94 796 1363 1579 5970  3.82YR(3.06/2.96)  8.36

70hr 8.33 81.60  7.96 1412 1620 6058 4.05YR(3.03/3.01)  7.87

85hr 8.33 81.63  7.95 1471 1672 61.60 433YR(8.03/3.07)  8.07

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

Shr 9.33 80.18  8.33 1352 1588 5832  3.54YR(7.88/3.01) 771

10hr 9.33 80.39 846 13.60 1602 5809 3.45YR(7.90/3.04)  7.77

20hr 9.33 8041  8.50 1381 1622 5837 3.53YR(7.90/3.06)  7.22

30hr 9.33 8040  8.79 1571 1800  60.75 4.13YR(7.90/3.30)  7.58

40hr 9.33 8046 876 1506 1743 5982 3.88YR(7.91/323) 7.57

’ 50hr 9.33 8045  8.84 1566 1798 6056 4.06YR(7.91/330)  7.40
60hr 9.33 80.18  9.16 1637 1876  60.77 4.13YR(7.88/342)  7.81

70hr 9.33 7962 9.39 1700 1942  61.07 423YR(7.82/3.52) 7.6

85hr 9.33 7939  9.49 1750 1991 6152  435YR(7.80/3.59) 747

100hr 9.33 7921 975 1808 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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Fgure 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

T AZ XL Polyester?} Nylon Z%F AHAZ AT}
ey BE ZAH WEAL 455F0
@3] 43t £ L FE Polyesteret Nylono] &
£ dgel detel 4553 He sERoE oy
Aol glo] St

nZAF == Polyester®t Nylon 2% AR 24
Aol AL 4533 55RO AR Shstdol
v 2AA= #Ho g2 FFol nhE o
7 oA GaEE A dael T30l Robis
2zt
Polyester?} Nylon =%
s45goR FEadch Ed AgAzEY o9

T X Polyester?} Nylon 2% 55302 o]d At
o WE MolX g s Sastdc

Table 62 Polyester¥} Nylong =g X &|5}e] =
A2 249t Add onof WE FAE, WRE,
T 59 E4e YEd Aotk

FA=E AAE A B3Ol drape stiffnesse;
flex stiffness %% 7| 17} Z7bghol wata 2
Atk olee @S WY A4t 3RS
add on® Z7}8te] THo| BFEH 7Zd 935ty
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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
SrEE oy f4vh Fohgel wEkd Fvkek Ak Ae® uyehtoo] 13 #fgste] add onol
Ak o3 @A Y 5k ZBSE add on 6% ol4T ZBlIE 9.99%2 Z7EHA H ol
T =715t FdHo| BE ?{}voh_ A= Staphylococus aureus®} Klebsiella pneumoniaeof tjj gt
annino] Aot Agste] STEW WA Hu  Aag 0I%E F75te] ofF $4d FFHS
7] FollA Aststo] SEE Eo Hid &= xil=g
7} A5 gEel Ao g AyzrE T Polyester®] 79 33] #|gd3}e] add ono] 9%21 A]
2= A7 AEo] Staphylococus aureus, Klebsiella
StA Tl A XA
3.6 Fddat 239 pneumoniae BE o] thake] 99.99%2 Z7bate] ofz
3.6.1 &7y S Fade 7P 2S¢ 5 ATh

Table 7-& Polyester®} Nylong Y = 2|3t o
AT S5 o4& FHA4e UEhd Aot

Nylon@ -9 9Z A= Fd4E& 7HAL

3.6.2 AFM
Table 82 NylonZ} Polyester2 I

Staphylococus aureus, Klebsiella pneumoniaeo] ©jgt &

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

Bacteriostatic reduction ratio(%9

#| 2jsto]

Fabric Padding Add on Finishing 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

) Add on Weight Deodorization rate(%9 of NH; gas
Fabrics % form?
(9 (mg/cm’) Untreated Persimmon dyed
Polyester 9.48 6.24 4.9 29.3
Nylon 6.69 5.87 0 15.7
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