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Effect of Calcium Nitrate Treatment on the
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WANG Xin, LIYi, LIU Qingsong,
LI Xinning, XIA Qingyou, ZHAO Ping

Biological Science Research Center, Southwest University / State Key Laboratory of

Silkworm Genome Biology » Chongqing 400715, China

Abstract: In order to explore whether salt shrinkage processing can improve the mechanical properties of
raw silk fibers while improving the softness and comfort of raw silk fibers, different percentages of calcium
nitrate solutions were used to treat raw silk fibers under different temperatures. By using scanning electron
microscopy, polarized light microscopy, polyacrylamide gel electrophoresis, infrared absorption spectros-

copy, and mechanical tests, the shrinkage rate, diameter, surface morphology, orientation, protein com-
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position, secondary structure and mechanical properties of the raw silk fibers after treatment were system-
atically analyzed. The results showed that after calcium nitrate solution treatment, raw silk fiber swelled
and shrank significantly. The good orientation of raw silk fiber was destroyed, and the proteins of raw silk
fiber were degraded to a certain extent. These changes became more apparent as the calcium nitrate per-
centage and treatment temperature increasing. Furthermore, high percentage of calcium nitrate solution
could change the secondary structure content and mechanical properties of raw silk fibers. After being
treated with a 46. 8% calcium nitrate solution at 65 °C , the strain of the raw silk fiber increased to 39. 1%.
However, the stress reduced significantly.

Key words: raw silk fiber; salt shrinkage processing; calcium nitrate; mechanical properties; structure

analysis
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