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Dyeability and Functionality of Rayon Fabrics Treated with Persimmon Juice

Jung-Sook Bae'
Dept. of Fashion Design, Daegu University, Daegu, Korea

Abstract : The results of the analysis of dyed rayon fabrics treated with persimmon juice by padding are as follows. Rayon
fabrics were dyed repeatedly with persimmon juice by a padding mangle for the development of dyeability. The merits
of padding-based dyeing were easier color reproduction (versus traditional hand dyeing) of hard to obtain colors and color
fastness to light and laundering. The add on weight increased with the number of padding times, and the color of the dyed
fabrics had red-yellow colors with low brlglhtness and high chromatic colors. Properties of fabrics treated with persimmon
juice were: 2" " Jevel of light resistance, 4™-5™ perspiration fastness levels, rubbing fastness, and 3rd 4 washing fastness
levels. Dyed fabrics exposed to UV light have a deep yellow-red color that increased lightness and darken when exposed
to sunlight. Rayon fabrics of a treated premordant indicated strong yellow colors, especially fabrics with Fe mordant indi-
cated greenish red-yellow colors. The direction of the weft and warp increased and improved water-repellent qualities that
increased with the number of dyeing padding times and persimmon juice; however, there was less anti-crease resistance.
In addition, fabrics had good antibacterial activity and deodorization.

Key words : persimmon JUICC( 7+, dyeing property(3X & E-4), dyeing fastness(@4) A2 =), antibacterial activity (&
#4), deodorization(23] %)
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211 A&

B Ago)A ARgE A& AJEE KS K 09059 F4€
A A APE EF AEQ] #lol2(Standard rayon)?} A3
£l #lol(Commercial rayon)yS ARS8l 2™ A|59] 54
Table 17+ %2},

_IE nR

rlo

2.12. 84

AFol| AME dRE Jedodr YAEE EERS AL
SIATh AFA = 4 89 T FHoE ARd M) F
7rollA ApulE %
Sli=

2.2 ¥

Al ol A= Amylase(0.7~1.0% o.w.f), Tween
80(1.5~2.0% o.w.DS ARE-3t] M) 1:30, == 90~100°CellA]
6037+ A5kt

%L%‘ﬂ e 747 BEAE wal 7Re] w2 H 7= 1
5%7](GREEN POWER TEN Co. LTD, Juice
Extractor)i 2/‘4 25t AES FEsaL, WA Aol 331 o
HAA AAZIE AASAGY. F2E AF 4AE 95 st

o F 2o aSAIA paddingd Aol AR

23.2. Wig

W GAZA] Aluminium potassium  sulfate(Alk(SOy),, Chro-
mium (3) potassium sulfate(CrK(SOy4),-12H,0), Copper(2)
sulfat (CuSO45H,0), Tin(2) Chloride dihydrate(SnCl,2H,0),
Iron(2) sulfate(FeSO,7TH,0)E A%k 1§ 1= AMg-3l%Tt.

o g Mujds sitien mEAke 308, EE
= 60°C, WAl EEE HE 100g 715, & 5io ks

Table 1. Characteristics of fabrics(rayon; Standard rayon, rayon-C;
Commercial rayon)

Fiber Weave Density Weight  Thickness
composition (thread/inch) (g/m2) (mm)
100% rayon-C  dovvy 69x170 115 0.12

100% rayon plain 105%64/inch 5542 0.11+0.1
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FZ4E Sg, Al 3g, AT 2g,
ek 3¢S o] wjgS ).

A1 2g TS

ol E3} JUY AW ol B 1F G
of ¥ oF sE7F AR & pick upES 65%= AT Y
8= (Padding Roll Machine, Model NM-450, DAIEI KAGAKU
SEIKI Co. JAPAN), Roller Press : 1.5ton, Air Press : 3.7
kgem’®] ZA02 A 2EAE SANA AR 4FL A

Al 12} FAEE F sl A AT v GAE
sl= At 7t AFE padding=71 2 12} ‘ﬁ*";}oq Az

> 13k} YT PEo Y AN 27 3
1gol Bl sidich 2% PHEe 47 94 A
Fo] 79 WS Aol he Aol oJs) A&,
A-B
B

Of

Add on (%) = x100

3714 A : Dry weight of fabric after dyeing
B : Dry weight of fabric before dyeing
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7E S 24 AR A ZAPEAE o83t
AT AR FAFX(UV Aging Tester, Focus Science
Co., Korea)E ©]&3t walor= F31 365.7 nm, lamp
watt : 100watt, lamp current : 800 mA, power 220V/200W
A AL HPZE o] g3l AlEE 20 em®] ATYE T A
10~100rZH71A] ZAFSHATHE 8 AFejal i zzzapolal 3.
UGS o] &t IS Wesle] 1 g5 Hlwal] flE =9
2l 88 102~9¢ 10 Afelol] wlawd w2 &5 =
24 AIFE] 9F 64 Aloldd] HAILR slelA HES v
of W3] Hi ZALEIF oM of A7 AR BS FHolH
WA ZATHe s YdzAbg o2t 3.
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24 28 &3

241 oﬂ/kﬂ/\ A

0

Computer Color Matching System(Spectra Flash 600 Plus,
DataColor Co. USA)S ©|-831 A, 04 EHIRARE-R)S +
3l K/S#e S48, L, a, b 3 71FoE wAans)
WA S ]85} H(Hue) V(Value)/C(Chroma)s =43l th.

2 AFEE KS K ISO 105 B2l eJAs] =431
3, PP EE KS K 06509 =3t Z-gsidth. 28]a
K ISO 105 E04Hol F3lo 43, =

Jd AFEE KS K ISO 105 DO Falo] =43}
A3, AlEF A &= KS K ISO C06 ASHel &3] =43}
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Crease recovery(%) = T%a x 100

Where, a : Elastic angle

244 A%

where, C : Drape Stiffhess
D : Length of sample along the inclined surface (cm)
G : Flex Stiffhess
W : Weight of sample(g/cmz)

245 e

Spray® (KS K 0590)l 2Jste] 33] 243t et

24.6. T3
g ST EATH HHELEL o]&3sl] KS K 0693
=31t

AL SV ARAIE FRAZIFEFEITH oJ=lste] 2
e ZgtAeh dEYo} 7k AEE&EETL ALl WAzt

= &kt A fAKE 1oz A7tsle, gyl 8
48710 AH Dol WHoE £FE8S TNk

A= 10}20 emZ S} 30iE, 60+, 90, 12002 Lbr
o] Z4319.9M, 1 stroke Al 100 miE EY== 245K}

—-B

Deodorization rate(%) = 4 x 100
where, A : gas concenctration of blank

B : gas concenctration under specimen existence
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Table 2. Weight of rayon fabrics pad-dryed with persimmon juice
according to number of padding and add on(Rayon; Standard rayon,
Rayon-C; Commercial rayon)

Fabric Number of  Add on Add on Sample weight
Padding (%)  weightimg/em?)  (mg/em?)
0 0 0 5.50
1 10.77 0.59 6.09
Rayon
2 18.34 1.01 6.51
3 27.33 1.5 7.00
0 0 0 11.5
1 9.87 1.14 12.64
2 10.87 1.25 12.75
Rayon-C
3 11.21 1.29 12.79
4 13.54 1.56 13.06
5 15.59 1.79 13.29
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Table 3. Dyeability comparison of rayon-C fabrics according to radiation source

No. of Exposure  Add on

Source Padding time %) L* a* b* AR H V/C R K/S
Control 0 90.77 0.16 4.02 0 1.01Y(8.97/0.54) 49.23 0.26
1 9.87 87.18 1.81 11.76 8.69 9.21YR(8.60/1.76) 3537 0.59
2 10.87 86.48 2.06 14.03 11.06 9.40YR(8.53/2.09) 31.70 0.74
Sun 3 Ohr 11.21 85.04 2.77 16.55 14.02 9.33YR(8.38/2.53) 29.27 0.85
4 13.54 81.71 4.70 21.17 19.92 8.73YR(8.04/3.45) 23.66 1.23
5 15.59 81.65 4.46 21.38 20.08 8.95YR(8.03/3.44) 23.26 1.27
1 9.87 74.49 6.02 11.64 1891 4.97YR(7.30/2.37) 2224 1.36
2 10.87 72.95 7.18 13.52 21.38 4.89YR(7.14/2.75) 21.18 147
Sun 3 38hr 11.21 73.88 7.06 14.55 21.07 5.43YR(7.23/2.85) 20.69 1.52
4 13.54 70.78 7.12 12.39 22.76 4.42YR(6.92/2.61) 20.60 1.53
5 15.59 68.48 7.73 14.54 25.78 5.04YR(6.68/2.92) 17.69 191
1 9.87 81.77 6.12 21.51 8.56 7.83YR(8.04/3.65) 21.89 1.39
2 10.87 80.57 6.66 2291 10.35 7.82YR(7.92/3.91) 19.59 1.65
uv 3 40hr 11.21 78.32 8.12 24.53 13.48 7.41YR(7.69/4.29) 17.31 1.97
4 13.54 77.46 8.64 2536 14.77 7.33YR(7.60/4.46) 16.10 2.19
5 15.59 75.59 9.69 26.34 17.09 7.01YR(7.41/4.71) 14.95 242

Table 4. Dyeability comparison of rayon fabrics according to radiation source
Source ]Fagaizfg Exfi’gfeure A‘(if;))o“ ' 2 b’ AE H V/C R K/S
Control 0 91.84 2.09 -2.09 0 5.99P(9.08/1.11) 29.43 0.85
1 10.77 89.74 2.62 3.52 6.01 2.16YR(8.86/0.97) 19.66 1.64
Sun 2 Ohr 18.34 89.65 2.75 3.62 6.15 2.03YR(8.85/1.01) 19.33 1.68
3 27.33 88.58 2.74 7.55 10.20 6.17YR(8.74/1.39) 18.19 1.84
1 10.77 80.87 5.11 10.25 16.79 4.82YR(7.95/2.15) 22.72 131
Sun 2 38hr 18.34 80.40 5.04 9.00 16.20 4.09YR(7.90/2.04) 21.77 1.41
3 27.33 74.24 8.08 14.76 25.09 4.58YR(7.27/3.04) 17.54 1.94
1 10.77 85.04 491 14.69 18.32 6.89YR(8.38/2.58) 16.30 2.15
uv 2 40hr 18.34 84.63 543 16.11 19.85 6.89YR(8.34/2.83) 16.41 2.13
3 2733 81.76 6.91 19.48 24.28 6.80YR(8.04/3.49) 13.16 2.86
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Table S. Dyeability of rayon(c) dyed with persimmon juice by padding depending on UV irradiation time

No. of Padding " I?i)gljzsure A‘(i;))‘m L a* b H(V/C) R

Control 0 87.49 1.19 10.52 9.87YR(8.62/1.52) 4020

Shr B.72 3.63 1631 8.55YR(8.25/2.63) 27.11

10hr 83.56 4.09 17.49 8 44YR(8.23/2.84) 26.29

20hr 83.72 426 17.98 8. 41YR(8.24/2.92) 25.49

30hr 82.44 572 20.55 7.90YR(8.11/3.46) 23.77

| 40hr 057 81.77 6.12 2151 7.83YR(8.04/3.65) 21.89
50hr 81.65 6.45 2236 7.79YR(8.09/3.81) 20.94

60hr 81.10 6.90 2284 7.36YR(7.97/3.93) 2071

70hr 8135 6.90 23.08 7.66YR(8.00/3.96) 20.67

85hr 80.06 7.46 2337 7.46YR(7.87/4.06) 19.53

100hr 79.81 7.97 2424 7.36YR(7.84/4.24) 18.79

Shr 8.63 416 18.55 8 64YR(8.13/3.01) 2415

10hr 8239 454 19.53 8.54YR(8.11/3.19) 23.08

20hr 82.06 5.13 2042 8.3YR(8.07/3.39) 2167

30hr 81.48 6.04 21.84 7.95YR(8.01/3.70) 21.10

, 40hr 0g7 80.57 6.66 2291 7.82YR(7.92/3.91) 19.59
50hr 80.62 7.06 2357 7.71YR(7.93/4.05) 18.94

60hr 79.75 7.84 2437 74TYR(7.84/4.24) 1827

70hr 79.96 7.87 2445 7.46YR(7.86/4.26) 18.35

85hr 78.19 8.95 2541 7.14YR(7.68/4.51) 16.85

100hr 77.96 9.40 25.97 6.9TYR(7.65/4.64) 16.57

Shr 80.92 5.13 20.05 828YR(7.96/3.35) 241

10hr 80.58 5.63 20.56 8.05YR(7.92/3.47) 21.60

20hr 79.93 630 22.00 7.92YR(7.85/3.74) 19.37

30hr 79.80 717 2321 7.62YR(7.84/4.00) 19.76

5 40hr ot 78.32 8.12 24.53 7.41YR(7.69/4.29) 17.31
50hr 77.94 9.04 25.80 71TYR(7.65/4.57) 16.55

60hr 77.14 9.74 26.43 6.32YR(7.57/4.74) 15.87

70hr 77.14 10.11 26.83 6.78YR(7.57/4.84) 15.92

85hr 75.65 10.85 27.23 6.5YR(7.41/4.98) 14.75

100hr 74.90 11.43 2771 6.31YR(7.34/5.12) 1422

Shr 79.56 587 2085 8.00YR(7.82/3.53) 20.89

10hr 79.26 6.22 21.74 7.96YR(7.79/3.69) 19.70

20hr 78.97 6.82 27 7.78YR(7.76/3.89) 1827

30hr 78.70 7.67 24.12 7.58YR(7.73/4.18) 18.20

. 40hr 1354 77.46 8.64 2536 7.33YR(7.60/4.46) 16.10
50hr 77.17 9.49 2661 711YR(7.57/4.73) 1531

60hr 7625 10.19 27.09 6.85YR(7.49/4.88) 14.89

70hr 7620 10.69 27.70 6.66YR(7.47/5.02) 14.70

85hr 7476 1135 27.98 6.42YR(7.32/5.14) 13.70

100hr 7442 11.65 28.19 6.31YR(7.29/5.20) 13.39

Shr 77.53 6.94 2294 783YR(7.61/3.93) 1848

10hr 77,50 7.11 2291 7.73YR(7.60/3.95) 1831

20hr 77.47 7.63 2331 7.50YR(7.60/4.06) 17.39

30hr 76.93 8.69 2525 7.32YR(7.55/4.45) 16.66

s 40hr 1550 75.59 9.69 2634 7.01YR(7.41/4.71) 14.95
50hr 74.96 10.82 27.44 6.60YR(7.34/5.00) 14.15

60hr 7375 11.66 2835 6.37YR(7.22/5.22) 13.13

70hr 73.61 12.30 28.96 6.15YR(7.21/5.38) 13.10

85hr 72.19 12.85 2898 5.89YR(7.06/5.45) 12.11

100hr 71.74 13.48 29.67 5.71YR(7.01/5.62) 11.83
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Table 6. Dyeability of rayon dyed with persimmon juice by padding depending on UV irradiation time
No. of Padding  ©" ]f;(rfl)zsure Add on(%) L* a* b* H(V/C) R

Control 0 91.84 2.09 -2.09 5.99P(9.08/1.11) 29.43

Shr 87.01 329 9.67 6.54YR(8.58/1.74) 18.68

10hr 86.85 3.50 10.45 6.58YR(8.57/1.88) 18.37

20hr 86.17 4.00 12.13 6.77YR(8.50/2.14) 17.66

30hr 8591 447 13.44 6.81YR(8.47/2.36) 17.81

| 40hr 1077 85.04 491 14.69 6.89YR(8.38/2.58) 16.30
50hr 84.90 5.20 15.51 6.90YR(8.37/2.72) 16.63

60hr 84.45 5.67 16.47 6.79YR(8.32/2.91) 16.84

70hr 83.85 5.93 16.91 6.75YR(8.26/3.00) 15.71

85hr 8343 6.13 17.76 6.87YR(8.21/3.14) 15.88

100hr 83.21 6.41 18.40 6.83YR(8.19/3.26) 15.69

Shr 86.38 3.53 10.55 6.63YR(8.52/1.89) 17.32

10hr 86.42 3.77 1143 6.72YR(8.52/2.03) 17.07

20hr 85.31 445 13.40 6.86YR(8.41/2.36) 15.82

30hr 85.26 5.04 15.08 6.89YR(8.40/2.64) 17.03

) 40hr 18.34 84.63 543 16.11 6.89YR(8.34/2.83) 16.41
50hr 84.41 5.71 17.30 7.04YR(8.32/3.01 15.76

60hr 84.09 5.96 17.72 6.96YR(8.28/3.10) 16.09

70hr 83.36 6.40 18.51 6.84YR(8.21/3.27) 15.40

85hr 82.92 6.54 19.06 6.91YR(8.16/3.36) 14.79

100hr 82.80 6.81 19.46 6.82YUR(8.15/3.45) 14.76

Shr 84.58 4.16 13.56 7.29YR(8.33/2.34) 15.62

10hr 84.21 471 14.81 7.18YR(8.29/2.57) 1517

20hr 82.83 5.65 17.03 7.08YR(8.15/2.99) 13.65

30hr 82.79 6.39 18.36 6.86YR(8.15/3.26) 14.27

3 40hr 2733 81.76 6.91 19.48 6.80YR(8.04/3.49) 13.16
50hr 81.13 7.85 21.29 6.60YR(7.98/3.84) 12.77

60hr 80.58 8.34 21.91 6.44YR(7.92/3.98) 13.29

70hr 79.26 9.29 23.36 6.32YR(7.79/4.29) 11.87

85hr 78.75 9.63 23.96 6.09YR(7.73/4.45) 11.61

100hr 78.07 9.99 24.52 6.24YR(7.66/4.53) 11.16
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Fig. 1. Shift of Hunter' colorimetric values of the premordanted rayon
fabrics dyed with persimmon juice.

S& FAPE] b ek, Fe oAl iIe A5
A5l ke SRS el Aok 2o 2l

to] HAAZ] AIEELS A AFoR BT shiftsly

il

rJ
HE?’ OE

i

01;],.

35, UBEYME| puzls
Table 82 €01 2H L LFOR 217} 354 paddingsho]
387 Aol eZdle] WANA 1% A= SHst]

°
e, T
5

>
o

T

71 st AvjaAe] FFell wet AdEe =k Ajme] W) F AT 2~35wOIAT 38A7F Yol =3 AER
7F ok, webr Advidsie] Ao m FARE goleA=e] A A ®= A3 Al AAZE Foll =EHER Q3]8 Ado] HojA
A WsE Qolns] P Hunterd] EAAE olgalel Fig 7] wel walo] elgk Sl wold is Aol o] Al ¢
19] Mojdd vjgAe] FHol WE a, b'e] WS Yeh) Axze] dFAR e tAF e 958 Aoew AzdEr. '
Art. A e dol2Awe] Aedlle s dged =21 2

Fig 194 & % 9 s} o] Agela paddingd 4 ol WMENE 4557 i 45RO S50k E 09
Table 7. Effect of mordant on the dyed rayon fabrics treated with persimmon juice

Sunlight Mordant L* a* b* AE H (V/C) R K/S
non 85.04 2.77 16.55 0.00 9.33YR(8.38/2.53) 29.27 0.86

Al 80.43 5.55 20.82 5.99 8.16YR(7.91/3.50) 18.86 1.75

Cr 79.32 3.89 17.92 11.36 8.90YR(7.79/2.90) 18.06 1.86

Ohr Cu 75.89 6.65 22.06 17.31 7.93YR(7.44/3.77) 16.49 2.12
Fe 68.26 5.08 12.98 11.87 7.09YR(6.66/2.33) 15.65 2.27

Sn 77.03 7.48 23.94 0.00 7.75YR(7.56/4.13) 17.27 1.98

non 73.88 7.06 14.55 428 5.43YR(7.23/2.85) 20.69 1.52

Al 69.93 7.70 13.03 6.25 4.25YR(6.83/2.77) 19.49 1.66

38hr Cr 67.76 791 13.61 3.18 4.43YR(6.61/2.85) 17.19 1.99
Cu 71.61 7.70 12.41 14.48 3.87YR(7.00/2.72) 18.90 1.74

Fe 60.06 5.06 10.70 12.79 5.68YR(7.00/2.08) 14.06 2.63

Sn 61.96 11.37 16.23 13.07 3.14YR(6.03/3.67) 13.35 2.81




Table 8. Color fastness of rayon fabrics dyed with persimmon juice by

padding treatment

Rayon  Rayon-C
Fastness
Grade
Light 2~3 2~3
Change in color 4~5/4 4/4
acetate 5/4~5 5/4~5
cotton 4~5/4~5  4~5/4~5
Perspiration
(Acidity/Alkalinity)  stain nylon S5 S
polyester 5/4~5 5/4~5
acrylic 5/4~5 5/4~5
wool 4~5/4~5  4~5/4~5
Dryness 4 5
Rubbing w
Wet 3~4 4
Change in color 2~3 3
acetate 5 5
cotton 4~5 4~5
Washing . nylon 4~5 5
stain
polyester 5 5
acrylic 5 5
wool 4~5 4~5
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Table 9. Physical properties of rayon fabrics pad-dyed with persimmon juice
. Flex .
Fabyic No. of Add on Drape tiffness(cm) stiffness(cm-g) Crease resistance(%) Water
Padding (%) repellency
Warp Weft Warp Weft Warp Weftt
0 0 337 3.93 0.28 0.45 60.83 66.30 0
Rayon 1 10.77 3.60 397 0.33 0.44 59.26 62.04 50
2 18.34 3.68 452 0.35 0.65 56.67 57.22 50
3 27.33 472 5.19 0.59 0.81 50.74 55.37 70
0 0 1.85 3.58 0.11 0.78 76.30 74.81 0
1 9.87 2.80 3.60 0.35 0.78 54.07 49.26 50
Rayon 2 10.87 3.47 4.15 0.72 1.21 51.85 47.04 50
© 3 11.21 3.57 432 0.76 1.32 50.74 46.30 70
4 13.54 3.72 477 0.84 1.81 48.89 46.30 80
5 15.59 541 5.93 2.34 3.13 41.11 38.52 30
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Table 10. Antibacterial activities of the dyed rayon fabrics

Bacteriostatic reduction ratio(%o)

Padding Add on  Finishing  Staphylococus Klebsiella
aureus pneumoniae
0 0 non <1% <1%
1 10.77 dyeing only 99.70% 99.90%
3 2733 dyeing only 99.90% 99.90%

Table 11. Deodorization ratio of the dyed rayon fabrics

Deodorization rate(%) of NH; gas

Untreated persimmon dyed

30.9 75.6
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