Korean Journal of Human Ecology http://dx.doi.org/10.5934/kjhe. 2013.22.5.461
2013, Vol, 22, No. 5, 461-476 ISSN 1226-0851(Print)/ISSN  2234-3768(Online)

Dyeing of Cotton Fabrics with Persimmon Extract Powder

- Focused on Dyeability and Mechanical Properties Depending on Color Characteristics -
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Abstract

This study aims to provide practical information of both color and hands of cotton fabrics dyed with persimmon
dye powder for natural dyeing fashion industries by investigating dyeing behavior and color gamut, by testing mechanical
properties depending on color characteristics, and finally by evaluating dyeing fastness. As results, the persimmon
dye powder obtained by extracting the fruits to final solid powder was found as containing tannin and it partially
coated between and on fibers similarly to traditionally dyed one. The K/S values of non-mordanted fabric and two
differently mordanted ones with Fe and Cu seemed to reach their equilibrium from 800, 800, and 600% (owf), respectively.
Yellow-red was the only one hue shown while tones were various as pale (p), light grayish (Itg), soft (sf), dull (d),
grayish (g), and dark grayish (dkg). In mechanical properties, the dyed fabrics with p and Itg tended to be less altered
than undyed ones whereas d and d kg by higher bath concentrations could be applied to boxy silhouette owing to
their increased stiffness and less stretchability. Although fastness to dry cleaning and stain was good, color change
by washing and rubbing needed to be improved.
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K/S=(1-R)*/2R

K : coefficient of absorption
S : coefficient of scattering
R : reflected light at wavelength
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[Figure 1] FT-IR spectrum of persimmon dye powder
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[Figure 2] SEM image of cotton fabrics dyed with persimmon dye powder depending on dye concentrations,
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[Figure 3] Effect of dye concentration on the dyeing of cotton fabrics,

o2
12
off
i

100% o] $-7E A2 2 Fo2 F7is
73%-oll= 800% B
00% Lol A SopA]=
Mol B[F el o2 Ao Azt
600%¢°lIA] 700%7FA] F-318 S7He B9
= 7Pt ehitslx o, 700%7HA] &
o] F7VsteiA 800%7HA= F7IehRs Aol
Yooz =t okAE AHIS Hol= 800%
7b Ho JREF 2dolgtal AR EIT webA mids
A 5 A GAeME ARkl
gkl ol2x % 20L 800%zkaL AekESIck
Ed & 9ol 100%4-E
FETHA QFFe] FEEAA T 600%

X
-
=)
2
o
>
02
21_:‘
of
&
=
N
N

- d
)

o

o
g 4
o
o

o o2

=

POt
dob o2

r

N
-

DT W 0.
T o

ol

oS o &

o
ool
%

£l

400%
E5 o|FHE] Qo] HPAE | ol2v Zow Atk
HolA, FEmAAl 7 B dMe] HH @A

600%z2taL & = AAch mEg Fujdd wied A 2E
< vlaskels wf, FejdEct Heljda Fejuid Al ZF
g el ko] RE % 2ddA dAZ o =7
eh = Adolofr], d Feje] Aol e 5

A ol

rcx>
O -1

rj(_)‘

7hell 7143k Ao w AlgEdt. o #E
3+ A7 (Han & Lee, 2010)0lx] BE G ZolA A
e, T, EFrlE wied, Pl S8 KIS Fhol

) Uehd Astel dxg.

>

5 ol8ste] AMgh 2Ee] Mg} fARt A K
o} gk 7 Aole] F=rt SRl weh wid Aol &
Aglo] A A gge] YRGS 2|71 At
7HEbAXA Y(Yellow)olld] R(Red)2 2&s= kS W
olng XA t] 7Pk Ao Wk A 1T
4 Qlgdek w3k 7k Bdelw ¢ole] ) FKeRE
= sigsk= Munsell Vol CIE L'e 723kl A=
onlel= Cs} Ce F7lele 43S Yehiich
sh, 7 Rddss dash dAEe] 1Y AAoA
HAE= PCCS Az 3 /A2 B =i s
aHA] eigks 7ot Feuldel A= FUsHAl pale(p),
light grayish(ltg), sofi(sf), dull(d)®] 47}x] Mz=z ¥
How, Al & AN Aol light grayish(ltg),
grayish(g), dark grayish(dkg) 37} AMz2 @& =},
TAHCE AuEH, pE T 20%, 40%, 60%,
80% =9}, Faluld 20%, 40% ExolA JEeR} v
A AsEord AT S-S FRIE 4 Ak lgE
2 T, e, Auied Fela] vehd 7 Wie
7t 2o Eog Ruled B% 100%, 200%, T-ElWY &

Il oF, et

|

i

- 466 -



# FEZUS 0|Set US| HY - uxiSsol nE MMt et HES FHOR -
(Table 1) Color Characteristics of Cotton Fabrics dyed with Persimmon Dye Powder,
Munsell CIE

Dye concentration(%) Mordanting Hue| tone " " ” ,
H v c L a b c

20 P | 846YR | 808 1.48 82.13 2.08 9.12 9.35
40 P | 827YR | 7.68 2.23 78.24 344 13.36 13.80
60 P | 806YR | 7.63 2.65 7172 441 15.67 16.28
80 P | 768YR | 756 2.46 77.08 443 1424 14.91
100 ltg | 599yR | 677 3.93 69.38 8.44 2176 23.34
200 ltg | 627vR | 637 3.87 65.37 9.15 20.58 252
300 None st | 607YR | 591 443 60.82 10.85 2336 2576
400 st | 610YR | 606 424 62.30 1026 234 24.58
500 st | 5.63YR 5.7 477 58.71 12.34 24.80 21.70
600 st | 482vR | 562 497 57.88 13.78 24.88 2844
700 st | 490YR | 551 4.84 56.76 13.46 2431 21719
800 d | 406YR | 491 517 50.65 15.81 24.83 2944
900 d 1 320yR | 497 6.15 5129 19.67 28.54 34.66
20 P | 899YR | 7.74 225 78.82 2.89 14.10 14.39
40 P | 859YR | 7.73 2,01 78.74 2.82 12.36 12.68
60 g | gs1vR 7.5 247 76.44 3.78 14.97 15.44
80 g | g30yR | 744 242 75.87 3.90 14.49 15.01
100 g | 68s5yR | 642 413 65.84 9.17 ne | B8
200 st | 612yR | 592 436 60.86 10.64 23.03 2537
300 Cu YR| St | s596vR | 576 438 50.33 10.93 2298 2545
400 st 1 473yR | 531 5.02 5471 14.27 25.05 28.83
500 st | s15YR | 5.07 447 5231 1242 07 2589
600 d | as7yr | 433 432 44.64 13.57 21.65 25.55
700 d | 444vrR | 459 474 47.36 14.54 2338 21.53
800 d | q07vr | 425 418 43.84 13.69 2029 2448
900 d 1 240yR | 418 5.88 43.10 20.83 25.55 3297
20 g | g12vyR | 642 0.56 65.88 111 331 3.49
40 ltg 883YR| 604 064 | 6207 114 3.94 4.10
60 g | 923yr | 573 0.67 58.95 1.13 417 432
80 g | 968yR | 537 0.97 5539 1.52 6.10 6.29
100 ltg | gg3yR | 588 2.23 60.54 3.80 13.53 14.05
200 g | 864YR 5 2.76 51.54 531 16.29 17.13
300 Fe g | 850YR | 467 2.51 48.18 5.17 14.88 15.75
400 g | 788YR | 439 3.02 4530 7.06 17.54 18.91
500 g | 809YR | 401 243 41.29 5.84 14.52 15.65
600 g | 803YR | 407 2.51 41.99 6.01 14.90 16.07
700 g | 75YR | 403 2.88 41.54 7.40 16.75 18.31
800 dg | 671vR | 3.63 2.97 37.39 8.34 1631 18.32
900 deg | 671YR | 348 2.67 35.75 7.67 14.56 16.46
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[Figure 4] Color plot in the CIE a*-b* chart of cotton
fabrics dyed with persimmon dye powder
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[Figure 5] Tensile energy(WT) of cotton fabrics dyed with persimmon dye powder,
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[Figure 6] Bending rigidity(B) of cotton fabrics dyed with persimmon dye powder.
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[Figure 7] Shear stiffness(G) of cotton fabrics dyed with persimmon dye powder,
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[Figure 8] Compressional energy(WC) of cotton fabrics dyed with persimmon dye powder,
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[Figure 9] Geometrical roughness(SMD) of cotton fabrics dyed with persimmon dye
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[Figure 10] Thickness(T) of cotton fabrics dyed with persimmon dye powder,
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sf | None | 300 4 | 23] 45 4.5 23 | 45| 45| 34 34 45| 4 |45] 4 | 34
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[Figure 11] Weight(W) of cotton fabrics dyed with persimmon dye powder,
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