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Study on the morphological structure and moisture absorption

properties of sericin-retained silk
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Abstract; Sericin-retained silk is a modified silk that retains its natural sericin content. The fiber
characteristics of sericin-retained silk, raw silk, and degummed silk were systematically evaluated
through scanning electron microscopy (SEM) , Fourier transform infrared spectroscopy (FTIR) , X-
ray diffraction (XRD) , along with analysis of degumming loss percentage and moisture absorption.
The study revealed that sericin-retained silk exhibits an irregular triangular cross-section and a
longitudinally smooth surface with localized fracture points. FTIR analysis revealed that the three
types of silk were the same, and the main structure of sericin-retained silk was consistent with that of
raw silk. The degumming loss percentage of sericin-retained silk was 1.1%. However, sericin-
retained silk demonstrated superior moisture absorption, achieved a moisture regain of 12. 67%

under the standard conditions (20 °C, 65% relative humidity ). Moisture absorption kinetics
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revealed that the hygroscopic processes of all three silk fibers conformed to the quasi-second-order

kinetic model. For sericin-retained silk and raw silk, moisture diffusion involved three stages:

surface adsorption, inter-fiber penetration, and intra-fiber migration. The moisture diffusion of

degummed silk exhibited only two stages: surface and inter-fiber diffusion. Sericin-retained silk had

exceptional moisture absorption capabilities, and had applications in the field of moisture-wicking

textiles.
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Fig. 1 Scanning electron micrographs of sericin-retained silk, raw silk, and degummed silk
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Fig.2 Infrared spectrum of sericin-retained silk, raw

silk, and degummed silk
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Fig.3 X-ray diffraction patterns of sericin-retained silk,

raw silk, and degummed silk
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Tab.2 Degumming loss percentage of sericin-retained silk,

raw silk, and degummed silk

L YEFp S PRI A 24 a2 o
SRR/ % 1.1 23.7 0.9
GRIFR PR EZE/ % 23.47 4.23 28. 69

2.5 WHEMERE
2.5.1 WiE %

TR A 22 M 22 AL AEARAE SR AT (20 °C AXF
MR 65% ) T Wi & an &l 4 Fos .,

14.00 -
12.00
2 10.00F
i
a 8.00F
;5 ' — (R E
= Y
= 6.00 k-
= Y
4.00
2.00
0 50 100 150 200 250 300

t/min

B4 RICERL AL LEFEFME(20 C 402
B 65%) T 09 BIR W &
Fig.4 Moisture adsorption curves of sericin-retained silk, raw
and degummed silk fibers under standard conditions

(20 °C, 65% relative humidity)
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Fig.5 Quasi-first-order kinetic model fitting of moisture
absorption for sericin-retained silk, raw silk, and

degummed silk
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Tab.3 Kinetic parameters of quasi-first-order kinetic model for moisture absorption of

sericin-retained silk, raw silk and degummed silk
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Fig. 6 Quasi second-order kinetic model fitting diagram of
moisture absorption for sericin-retained silk, raw

silk, and degummed silk

MR KA K, B HrBeh R IR e 22 AR 22 k{6
ol I B RS SER [AE , 3 T BB JE: v T 2 A ] B K 7
BUAFE—E LT, 28 B Be 22 1y ke, (ELBRFE, 2
W i £ HE TR 254 BB 5, 25 Bt/ | T RH A A

x4 RRBL ELMALIETIRNE RN NFEBNHN N FSH

Tab.4 Kinetic parameters of quasi-second-order kinetic model for moisture absorption of sericin-retained

silk, raw silk, and degummed silk
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Tab.5 Kinetic parameters of Weber-Morris kinetic model for moisture absorption of sericin-retained silk, raw

silk, and degummed silk
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Fig. 8 Diffusion stage of gaseous water in sericin-retained silk and raw silk fiber aggregates
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