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ABSTRACT A SO, gas acceleration test was carried out on four textile groups (silk, cotton, ramie cloth, hemp cloth)
which were categoried in five categories by the dyeing materials (undyed, red, yellow, blue, black) and the relation between
the concentration of SO and deterioration rate was evaluated. The textiles were exposed to 0.01, 0.12, 1, 10, 100, 1000,
and 5000 ppm of SO, for 24 hours and the optical, physical, and chemical deterioration rates were studied. An optical
change was identified as the color difference and grey scale rating (colorfastness) enhanced with the increase of gas
concentration while there was little physical change. Chemical damage was caused by the acidification of the textile
material due to the trapped sulfate ion concentration. The result of optical, physical, and chemical deterioration rates

shows that 1 ppm/day SO is a critical level of deterioration of traditional textiles.
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Table 1. Specimens of Korean traditional textile.

) . Fabric count Specimen
(Initil;fa—grlfnbol) Weave Thl(le?HI;eSS (threads/Scm) (color—ma]tz:i/iills—lnitial) size
Y Warp Weft (mm>mm)
(SSIIE) Plain 0182 2549  125.
C(;tton . Undyed- X: (u)
(C, ) Plain 0.533 103.3 100.4 Red- Sappan wood: (r) 50%150,
R = oth Yellow- Gardenia: (y) 25%250,
an;zle clot Plain 0.316 109.3 116.1 Blue- Polygonum indigo: (b) 15%x40
m R, ol) N Black- Gallnut+acer ginnala: (bk)
emp clot! .
(H. O Plain 0.734 61.0 49.2

Table 2. Condition of gas acceleration test.

Parameter Condition
SO: (ppm) 0.01, 0.12, 1, 10, 100, 1000, 5000
Temperature (C) 20
Relative Humidity (%) 50
Air exchange rate (hr'l) 1
Exposure time (day) 1

Table 3. Damage evaluation items of Korean traditional textile.

Damage classification Evaluation items Test standard
Optical Color difference KS K 0205, KS K 0063
Grey scale rating KS K ISO 105-A05
Length, Width, Thickness KS K 0507, KS K 0505, KS K 0506
Physical Tensile strength KS K 0520
Stiffness KS K 0538
Crease resistance KS K 0550
Sulfate ion (SO4”) concentration ~ KS I 3206
Chemical pH KS K ISO 3071
FT-IR KS K 0210-1
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Figure 1. Change of color difference by SO concentration. (A) Undyed textile, (B) Natural dyed textile.
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Figure 2. Surface observation of textiles by SO, concentration.
(A) Silk-red (blank/5000ppm), (B) Cotton-red (blank/
5000ppm), (C) Ramie cloth-red (blank/5000ppm), (D)
Hemp cloth-red (blank/5000ppm).
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Figure 3. Grey scale rating(Colorfastness) of textiles by SO, concentration. (A) Undyed, (B) Natural dyed.
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Figure 4. Change of physical properties by SO, concentration. (A) Change in length of total textile, (B) Change in width
of total textile, (C) Change in thickness of total textile, (D) Tensile strength of total textile, (E) Change in stiffness of
undyed textile, (F) Change in crease resistance of undyed textile.
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Figure 5. Sulfate ion concentration change by SO, concentration. (A) Undyed textile, (B) Natural dyed.
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Figure 7. FT-IR result. (A) Silk-red(blank/5000ppm), (B) Cotton-red(blank/5000ppm), (C) Ramie cloth-red(blank/5000ppm),

(D) Hemp cloth-red(blank/5000ppm).
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