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Effects of U.V. Irradiation on the Physical Properties of

Fabrics Treated with Eco—friendly Persimmon Juice
=Silk and Nylon Fabrics—
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Dept. of Clothing & Textiles, Ewha Womans University

Abstract

This study aimed to determine the physical properties of silk and nylon fabrics that are
treated with persimmon juice in accordance with irradiation time of ultraviolet spectrum.
Persimmon juice dyeing has the advantage of using the tannin component of the
persimmon. Tannin plays an important role in inhibiting photodegradation of fibers or
polymers. Among fibrous materials, silk and nylon are prone to deterioration by light.
Hence, this study aimed to reduce these weaknesses of silk and nylon by applying
persimmon juice treatment. We accordingly carried out investigation and experiments on
ultraviolet irradiation, and physical characteristics of treated fabrics. The persimmon juice
treatment process led to increased weight and thickness. In addition, the air permeability
of silk fabric was increased, as compared to the control specimen; whereas, that of
nylon fabric was decreased. Both drape stiffness and flex stiffness of silk and nylon
tended to be high in textiles processed with persimmon juice treatment, as compared to
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0 0.08 0.08
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20 300 Wet 0.11 0.10
Dry 0.13 0.10
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0 Dry 0.09 0.09
150 Dry 0.12 0.11
o i X o
ry . .
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150 Wet 0.13 0.10
60 Dry 0.12 0.10
300 Wet 0.12 0.11
Dry 0.12 0.11
600 Wet 0.13 0.11
0 Dry 0.06 0.09
Dry 0.12 0.11
80 300 Wet 0.13 0.10
Dry 0.12 0.11
600 Wet 0.14 0.11

125



FRACH.

[¢)

St

2F
S

=)
2 ILOHHI 28Kt

(=]
e

K192 4

AUA

&

M M R MM 3 MR G ol <k B AW

WA~ ™~ ™~ o o zox )

N m [ 3l m °
WA ~a e o
oz WS 5 oop o ™ U RO
J oo ™ = o8 O =y ~p R~ o
T o5 o A._o .r_u_|__o:3_n_ IH
_H_%_H,Dajmﬂ._ = Dmamﬂaﬂn}u|
:ungM__ﬁ_:ww%%L m_manm_u_._Mﬂmw
x_.um_d_|m_|u_}mu|_l, A |rgc_+_o|~ﬂ
Rog 2" /R ol o D =

S RO G @.uj_d,um._
By BB D s Ay T DX8E oo D
0 o oo ;o i L= R
s SWm SRy =X s NK gL W
o S VT g o 83wy
Ty mag s N 5T L PR
80 oz Mmoo w o5 ] - 5o 3
o e e O = il SR B = ;
R0 — T K = o ol = 7 o
| = @ o oF &r - PO = v

o8 = o R H = o) = me L
H_u_mnmvlurjo:i <l ﬁ__.__.EO._\) S =
= - = 3 R RA) < ek w25
S S =5 om = n0 o+ < e = < =
SNE2BagmMad o LG %
2y S x 0ol Ol o Y Jm__%mw_;n#
S ST Ry o g sy
U S Hw ol ™o~ R JosR K ol
S B R IIW O R MK R Ol o = g
camﬁ}:_%__o@momAmo&Lmgﬁm,_m@wﬂ
scRUnEson N say ta e
o 5 e mmw R T N Kz ol My — & M
s sl a3 -4 % Sa 8ol
m___o%_u___%gmL__dXEmngemEw___ﬁ
:I%ﬂwmow@mum;OTﬁo:t_laLxﬂMHa_
o WA Srdsqgydas
VWEHIMW _glmgm8s_ d WA
Ur = uk < Ol ol @ & 15 & mYd=Wa 5=
F_oF &< IOQENﬂWmaﬂol_A
ozmﬂjmo _Hﬂ_:a._uuwwn._WSMoowU.mE D
R T O I O I I (T
Uls) i KOpf o W s S = U R oK
I+ .B 5 ol Geafng UG
po s KU T WyssoLsa T
omeW?WmNaoMur%JaWWma_ﬂ.Tﬂ_o_xo_.
oo mw® KD L0 53X D o
agﬂ%ﬁklﬂre_i%_ﬁwg%.mﬂ
S T = — R R B R - TR I SO T
Wl g R W O gy B3 AR
N | T R Y M o
ROWOD WM mAlic Mol drd<MWmME Wb O

Air Permeability,
ct/cni/s
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494
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Irradiation hour,
hr
40
60
40
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40
60
40
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Wet Pick-up, %
150
300
150
300

Silk
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Table 3. Air Permeability of Silk and Nylon Fabric Specimens
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Table 4. Drape Stiffness and Flex Stiffness of Silk Fabric Specimens

Drape Stiffness, cm Flex Stiffness, cm-gf
Sample Warp/Weft
Control 150% 300% Control 150% 300%
Sik Warp 1.76 3.62 3.55 0.03 0.26 0.26
Weft 1.95 4.16 4.27 0.04 0.39 0.44
Nylon Warp 2.51 3.71 3.58 0.09 0.29 0.29
Y Weft 2.00 3.36 2.60 0.05 0.22 0.11
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E |
-
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g | | I | n | | I | |
00
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Sample

M 5ilk_20hr - Peak Load, kefiwidth 2. 5cm) ® Silk_40hr - Peak Load, kegflwidth 2.5cm)

M 5ilk_&60hr - Peak Load, kefiwidth 2. 5cm) B Silk_80hr - Peak Load, kgflwidth 2.5cm)

Figure 2. Change in Peak Load of Persimmon juice—treated Silk Fabric Specimens with U.V. Irradiation Time
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Figure 3. Change in Peak Load with U.V. Irradiation Time, Silk Fabric Specimens(Control)
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Figure 4. Change in Peak Load of Persimmon juice—treated Nylon Fabric Specimens with U.V.
Irradiation Time
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Figure 5. Change in Peak Load with U.V. Irradiation Time, Nylon Fabric Specimens(Control)
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Figure 6. Change in Elongation of Persimmon juice—treated Silk Fabric Specimens with U.V.
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Figure 7. Change in Elongation with U.V. Irradiation Time, Silk Fabric Specimens(Control)
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Figure 8. Change in Elongation of Persimmon juice—treated Nylon Fabric Specimens with U.V.
Irradiation Time
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Figure 9. Change in Elongation with U.V. Irradiation Time, Nylon Fabric Specimens(Control)
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