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Abstract— Researches to preserve and restore the excavated cellulose fabrics as costume heritages have
been carried out. In this study, in order to artificially restore an excavated cellulose fabrics, acid-treated
cellulose fabrics were prepared. Three kinds of cellulose fabrics were used for an experiment. Three kinds
of cellulose fabrics were treated by the acid aqueous solution for the various strength retention (100%,
80%, 60%, 40%, 20%). The fine structure and physical properties of acid treated cellulose fabrics were
investigated with various techniques such as wide-angle X-ray diffraction, tensile test, weight loss,
shrinkage, SEM etc. Tensile strength and strain of cellulose fabrics decreased with increasing acid
treatment time. However, weight loss and shrinkage increasing slightly. The crystal diffraction intensity
was not changed. SEM results of acid-treated cellulose fabrics show that the surface was damaged.
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Table 1. Characteristics of the cellulose fabrics
Fabric counts  Thickness ~ Weight
(warpoweft / Sem)  (mm)  (gm’)

175 x 155 0200 15375

Specimen  Weave

Cotton 1  Plain

Cotton 2 Plain 91 x 70 0548 10930
Hemp  Plain 58 % 53 0395 21100
212 A2k
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Acid, H,80, 953, Yakuri Pure Chemicals Co., Japan) <
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where, W : Weight of untreated fabric,

W : Weight of alkali-treated fabric
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where, [, : Length of untreated fabric,
! : Length of alkali-treated fabric
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Table 2. Mechanical properties of acid-treated
cellulose fabrics

Acid-treated ~ Strength  Elongation  Strength

time retention

(min) Kegf) (%) (%)

Untreated 2956 1062 100.0
Cotton 1 20 2301 1326 718
ofton 40 1733 1142 586
90 1159 1035 392
240 505 837 201
Untreated 2461  32.89 1000
Cotton 2 20 1888 3159 767
ot 30 1436 2888 584
60 1013 2612 412
120 527 2314 214
Untreated 22.19  9.63 1000
Hom 20 17.86 1339 804
p 30 1353 1239 609
50 875 924 394
90 438 833 197
H H H H
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glucosidic hydroxyl group at the new (shorter)
Chain end reducing chain end(“hidden aldehyde group”)

Fig. 1. Acid hydrolysis of cellulose yielding a
reducing and a non-reducing chair end.
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Fig. 2. The effect of acid-treated time on the
weight loss(%) of cellulose fabrics.
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Fig. 3. The effect of acid-treated time on the
shrinkage(%) of cellulose fabrics.
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Fig. 4 WAXD profiles of Cotton 1 Fabric with variou s
acid-treated time.
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Fig. 5. WAXD profiles of Cotton 2 fabric with variou s
acid-treated time.
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Fig. 6. WAXD profiles of Hemp fabric with various
acid-treated time.
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Fig. 7. Morphology variation of Cotton 1 with various acic-treated time.
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Fig. 8. Morphology variation of Cotton 2 with various acid-treated time.
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Fig. 9. Morphology variation of Hemp with various acid-treated time.
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