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Effect of Tanning on the Contents of Different Types of Water
in Skin Collagen
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(1. Key Laboratory of Leather Chemistry and Engineering of Ministry of Education, Sichuan University, Chengdu
610065, China; 2. National Engineering Laboratory for Clean Technology of Leather Manufacture,
Sichuan University, Chengdu 610065, China)

Abstract: The contents of free water and bound water in inorganic Cr(Ill), TWLZ and organic TWS tanned leathers were
studied by centrifugal dehydration-rehydration method to explore the effect of tanning on the structure of skin collagen
fibers. Results showed that both Cr(1ll) and TWS crosslinking increased the free water in the skin fibers by more than
60%, while TWLZ crosslinking decreased it by 8%, reflecting the difference in the dispersion degree of the skin fibers by
the tanning agents. Bound water is divided into side-chain and main-chain bound water. TWS tanning decreased the
main-chain bound water of collagen by nearly 10%, while the main-chain bound water of two kinds of inorganic tanned
collagen increased by more than 10%. The double water bridge of inorganic tanned collagen increased by 24%, indicating
the conformational change of collagen. Taking the ratio of equilibrium rehydration content/main-chain bound water as the
parameter, the lower the value indicated the higher thermal stability of crust. These results provide a theoretical basis for
understanding the relationship between the structure and properties of complex skin fibers.
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Fig.1 Diagram of the hydration types of skin collagen fibrils
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Tab.1 Contents and dehydration rates of different types of water in skin fibers
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FE &k /(g/g-dry)  HHK /(g/g-dry) WG ook (gladry)  EE Ak Naladry) k/min"  ky/min
AS-CF 1.595 0.557 0.807 0.231 0.29 0.0058
Cr-CF 1.944 0.892 0.781 0.271 043 0.0128
TWLZ-CF 1.576 0.512 0.811 0.253 0.34 0.0113
TWS-CF 1.683 0.904 0.569 0.210 0.32 0.0120
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Tab. 2 Results of the rehydration method experiments

i K/ (g/g—dry) XK/ (g/g—dry) P I K 5 i (g/g—dry) P[RR EREAE G K%
AS-CF 0.063 1 0.1669 0.1871 81.0
Cr—CF 0.0635 0.2065 0.1654 61.0

TWLZ-CF 0.0491 0.2009 0.1800 71.1

TWS-CF 0.0593 0.1407 0.1588 75.6
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