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Preparation of wool keratin solution by reducing agent-formic acid process

LI Bo' YAO Jinbo®® NIU Jiarong' WANG Le' FENG Mao' SUN Yanli'
(1. School of Textile Science and Engineering Tianjin Polytechnic University Tianjin 300387 China;
2. College of Chemistry and Chemical Engineering Wuhan Textile University Wuhan Hubei 430073 China,
3. Hubei Key Laboratory of Biomass and Eco—Dyeing & Finishing Wuhan Textile University Wuhan Hubei 430073 China)

Abstract In order to obtain the wool keratin solution with high fiber dissolution ratio and large protein
molecular weight the dissolution method of wool fibers was studied and optimized. On the basis of using
organic phosphonic compounds ( LKS-610) to effectively cleave the disulfide bonds in fibers the
dissolution state of pre-ireated wool fibers in formic acid solution was studied. The fibers dissolution ratio
keratin solution viscosity and protein molecular weight distribution were tested as evaluation criteria the
optimal process for preparing keratin solution by using reducing agentHormic acid method was obtained
and the stability performance of keratin solution was also analyzed. The optimal dissolving process of wool
fibers is that the mass of the pretreated wool fibers is 5 g the volume of formic acid is 100 mL the
temperature is 50 °C and time is 5 h. Under the conditions the dissolution ratio is about 65% and the
molecular weights of keratin are distributed at 40-50 ku 26 ku and 14.4 ku. In addition the keratin
solution shows good stability at normal temperature.
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Tab.1 Amino acid content test results of wool fiber samples
30 min 60 min
/ / /
(g-(100g) ") 1% (g (100g) ") 1% (g (100g) ") 1%
5.164 2 6.26 5.4272 7.46 5.283 8 7.59
4.8305 5.88 4.174 5 5.74 3.8973 5. 60
7.030 1 8.52 5.970 2 8.21 5.603 0 8. 05
11.074 4 13.42 11.209 0 15.42 10.819 0 15. 54
4.407 4 5.34 3.896 1 5.36 3.6453 5.24
3.342 3 4.05 4.474 2 6. 15 4.673 6 6.71
8.3250 10. 09 1.123 7 1.55 0.7323 1. 05
3.990 8 4.83 3.701 1 5.09 3.440 8 4.94
0.627 3 0.76 0.497 1 0. 68 0.415 6 0. 60
2.664 2 3.23 2.552 4 3.51 2.484 0 3.57
6.958 6 8.43 7.016 1 9. 65 6.907 8 9.92
4.257 3 5.16 3.748 4 5.16 3.572 4 5.13
3.173 6 3.84 2.604 7 3.58 2.6310 3.78
2.865 8 3.47 2.926 5 4.03 2.9570 4.25
NH;( ) 1.241 7 1.50 1.179 5 1. 62 1.130 5 1.62
0.941 7 1. 14 0.846 3 1.16 0. 806 4 1.16
7.870 2 9.53 7.990 8 10. 99 7.777 1 11.17
3.775 5 4.57 3.369 1 4.63 2.8251 4. 06
82.545 3 100. 00 72.706 8 100. 00 69. 602 1 100. 00
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Tab.2 Dissolution rate and viscosity changes of wool

with different mass dissolved in formic acid

/g 1% /( Pa<s)

3 72.3 0.023

4 70.6 0. 040

5 66.7 0. 054
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