Part I Natural Cellulose Fibers from Renewable Resources

1

10

11

12

Introduction to Natural Cellulose Fibers from Renewable

Resources. ... ... . . . e 3
Natural Cellulose Fibers from Corn Stover . . . ... ............ 5
References. . . ... o e 8
Wheat and Rice Straw Fibers . . . ... ..... ... ... ... ... ...... 9
References. . . ... o e 10
Fibers from Sorghum Stems and Leaves. . . .................. 11
Reference. . . ... ... e 12
Fibers from Cotton Stalks . . . .. ...... ... ... .. ... .. ... ...... 13
References. . . ... ... i e 14
Fibers from Palm Trees. .. .. ... ... .. .. .. .. . .. .. .. .. ... 15
References. . . ... e 23
Fibers from Banana Pseudo-Stems . . . .. .. .................. 25
References. .. ... ... e 26
Fibers from Sugarcane Bagasse . . . . ............. ... ... ... 29
References. . . ... e 30
Coconut Husk Fibers. . .. .. ... .. ... .. ... . . ... . .. .. ... ... 31
References. . . ... ... e 34
Pineapple Fibers. . . ... ......... ... ... ... ... ... 35
10.1 Extracting Fibers from Pineapple Plant Residues. . . .. ... ... 35
10.2  Processing of Pineapple Leaf Fibers. .................... 38
References. . . ... ... i e 39
Fibers from Switchgrass. . . ........... ... ... .............. 41
Reference. . . ... .. e 42
Fibers from Hop Stems. . .. .............................. 43
References. . . ... o e 44

vii



viii

13

14

15

16

17

18

19

20

21

22

23
24

25

Contents
Bamboo Fibers. . . .. ... .. .. .. .. 45
References. . . ... i e 46
Other Lignocellulosic Sources. . . .......................... 47
References. . . ... i e 47
Part I Regenerated Cellulose Fibers
Introduction to Regenerated Cellulose Fibers. . ... ............ 51
References. . . ... i e 54
Fiber Production Using Alkali System. ..................... 55
References. .. ... ... i e 57
The NaOH/Urea Systems of Producing Regenerated Cellulose
Fibers. ... ... e 59
References. . . ... i e 64
The N-Methylmorpholine-N-Oxide (NMMO) Process
of Producing Regenerated Fibers. . . ....................... 65
18.1 Limitations of the Lyocell Process. . ... ................. 68
18.1.1 Fibrillation of Lyocell Fibers. . . . ............... 68
18.1.2 Toxicity of the Solvent System. . .. .............. 70
References. . . ... ... e 71
Production of Cellulose Fibers Using Ionic Liquids. . . ... ... ... 73
References. . . ... o e 77
Regenerated Cellulose Fibers from Direct Dissolution
of Biomass. ... ......... .. .. . . e 79
References. .. ... ... e 81
Regenerated Cellulose Fibers Using Unconventional
Cellulosic Sources. . .. ........ . . 83
References. . . ... i e 87
Multicomponent Systems for Cellulose Dissolution............. 89
References. . . ... o e 89
Part III  Chitin, Chitosan, and Alginate Fibers
Introduction to Chitin, Chitosan, and Alginate Fibers. .. ... .. .. 93
Chitin Fibers. . . .. .. ... . ... . . . . 95
References. . . ... e 98
Chitosan Fibers. . . . ... ... .. . . . . 99
25.1 Production of Chitosan Fibers by Dry Spinning. . .. ........ 100

25.2  Production of Chitosan Fibers Using Ionic Liquids. . ........ 101



Contents ix

26

27

28

29

30

31

32

33

25.3 Production of Fibers from Modified and/or Blends

of Chitosan . . . ...t et as 103
25.4 Cross-Linking Chitosan Fibers. . . .. ................... 107
References. ... ... 108
Applications of Chitosan Fibers. . . ........................ 111
26.1 Chitosan Fibers for Controlled Release Applications. . ....... 111
26.2 Chitosan Fibers as Scaffolds for Tissue Engineering . . . ... ... 113
26.3 Chitosan Fibers as Sensors and Actuators. . ............... 120
References. . ... ... 121
Hollow Chitosan Fibers. . . ........ ... .. ... ... .. ... ..... 123
References. . . ... 126
Alginate Fibers. . . .. ... ... . ... . . ... . 127
References. . . ... 130
Alginate—Chitosan Blend Fibers. . . . . ...................... 131
References. ... ... . 135
Alginate Blends with Other Polysaccharides. . ................ 137
References. .. ... o e 138
Additives to Improve Performance of Alginate Fibers. . ... ... .. 139
References. . ... ... 145
Antifungal and Antiflammable Properties of Alginate Fibers. . . . . 147
References. . . ... e 149
Microfluidic Spinning of Alginate Fibers. . .. ... ............. 151
References. . ... ... . 154

Part IV Natural Protein Fibers

34

35

36

37

38

39

Introduction to Natural Protein Fibers. . ... ................. 157
References. . . ... 158
Structureof Silk . . . . .. ... ... ... 159
References. . . ... o i 164
Non-mulberry Silk Fibers. . . . ............................ 165
References. . . ... 174
Colored Cocoons Through Biotechnology . . .................. 175
Reference. .. ... ... 176
Artificial Biospinning of Silkworm Silks . . . . ................. 177
Reference. .. ... ... . 178
Unique Silk Fibers from Weaver Ants. ... .................. 179

References. . . ... o e 181



40

41

42

43

44

45

46

Contents

Fibers from Lacewing Silk . . . .. .......... ... ... ... ..., 183
References. . . ... o e 186
Mussel Byssus Fibers. . .. .......... ... ... ... ... ....... 187
References. . . ... i e 191
Fibers from Hagfish Proteins. . . .. ........................ 193
References. .. ... ... .. e 195
Natural Spider Silks. . . . ... ... . ... ... ... ... .. 197
References. . ... i e 200
Honeybee Silks . . . .......... ... ... . ... 201
References. . . ... e 203
Poultry Feathers as Natural Protein Fibers. . ... ............. 205
Reference. . . ... ... e 207
Animal Hair Fibers. .. ... ... .. .. ... .. .. .. . .. .. 209
Reference. . . ... ... e 209

Part V Regenerated Protein Fibers

47
438

49

50

51

52

53

54

55

56

Introduction to Regenerated Protein Fibers. . ... ............. 213
Regenerated Fibers from Silk Fibroin. ... .................. 215
References. . . ... 219
Hagfish Slime Thread and Mussel Byssus Proteins as Sources

for Regenerated Fibers. .. ... ............................ 221
References. . . ... 224
Fibers from Recombinant Proteins. . . .. .................... 225
References. . . ... i e 234
Recombinant Production of Honeybee Silks . . . . .............. 235
References. . . ... 238
Fibersfrom Casein.............. ... ... ... ............. 239
References. . . ... o i 240
Regenerated Fibers from Bovine Serum Albumin (BSA). ... .. .. 241
References. . . ...t 244
Regenerated Plant Protein Fibers. . . .. ..................... 245
References. . . ... 249
Fibers from Feather Keratin.............................. 251
References. . . ... 252
Regenerated Protein Fibers from Lysozyme. ................. 253

References. . . ... o i e 254



Contents Xi

Part VI Electrospun Fibers from Biopolymers

57

58

59

60

Introduction to Electrospun Fibers from Biopolymers. ... .... .. 257
References. . . ... 258
Electrospun Fibers from Polysaccharides. . . ... .............. 259
58.1 Electrospun Chitin Fibers. .. ......................... 259
58.2 Electrospun Chitosan Fibers. .. ... .................... 260
58.2.1 Electrospinning Pure Chitosan. ................. 260
58.2.2 Electrospinning Blends of Chitosan and Other
Biopolymers. . . ... 264
58.2.3 Electrospinning Blends of Chitosan and Proteins. . . . . 266
58.2.4 Electrospinning Chitosan Blends with Synthetic
Biopolymers. ......... ... ... . .. .. 268
58.3 Alginate Fibers. . . ... ... . 275
58.4 Electrospun Fibers from Hyaluronic Acid. . .. ............ 279
58.5 Electrospun Cellulose Fibers. . ........................ 280
58.6 Electrospun Starch Fibers. ... ........................ 282
References. . . ... ... 284
Electrospun Fibers from Proteins . . .. ...................... 287
59.1 Electrospun Fibers from Silk Fibroin.................... 287
59.2 Electrospun Fibers from Egg Shell Proteins. . . ............ 289
59.3 Electrospun Fibers from Plant Proteins. . . .. ............. 289
References. . ... ... 294
Electrospun Fibers from Synthetic Biopolymers. . ............. 297
References. .. ... . 303

Part VII Fibers from Biotechnology

61

62

Bacterial Cellulose Fibers . . . . ........ .. .. .. .. ... .. .. ..... 307
61.1 Introduction. . ... ... ... ..., 307
61.2 Production of Bacterial Cellulose. . . ... ................ 308
61.3 Agricultural Residues as Feedstocks for Production

of Bacterial Cellulose . . . ........ ... ... .. ... 312
61.4 Blends of Bacterial Cellulose Fibers. . ... ............... 317
61.5 Applications of Bacterial Cellulose. . ... ................ 318
61.6 Regenerated Cellulose Films and Biohybrid Yarns. ......... 325
References. .. ... ... e 328
Colored Cottons. . . ........... .. . ... .. 331
62.1 Introduction. . ... ... ... ... it 331
62.2  Production and Properties of Colored Cotton. . ............ 331
62.3 Genetic Transformations of Colored Cotton. .. ............ 341
62.4 Limitations of Colored Cottons. . . .. ................... 341

References. . . ... o e 345



Xii Contents

Part VIII Biothermoplastic Fibers from Renewable Resources

63 Introduction to Biothermoplastics from Renewable Resources. . . .
Reference. . ... ...

64 Fibers from Poly(trimethylene terephthalate) (PTT Fibers). . . . ..
References. .. ... ... e

65 Fibers from Polyhdroxyalkanoates and Its Derivatives
andBlends. ........ ... .. . .
References. ... ... ...

66 Polylactic Acid (PLA) Fibers. ... ...... ... ... ... .......
References. .. ... ... . . e

Part IX Biocomposites from Renewable Resources
67 Introduction to Biocomposites from Renewable Resources. . . . . ..

68 Biocomposites Using Lignocellulosic Agricultural Residues
as Reinforcement . . . . ... ... ... ... .. ... . i ..
References. . .. ...

69 Biocomposites Developed Using Protein-Based Materials
asMatrix. . ... ... e
References. . . ...

70 Biocomposites Developed Using Biopolyesters as Matrix. . . .. ...
References. . ... ...

71 Biodegradable Composites Using Starch as Matrix.............
References. . ... ...

72 Alginates as Reinforcement for Biocomposites. . .. ............
References. . .. ... ..

Part X Miscellaneous Applications of Biofibers from Renewable
Resource

73 Biofibers as Catalytic Supports. ... .............. ... .......
Reference. . ... ...

74 Electrical Applications of Biofibers. . . ........ ... ... ... ...
References. . ... ... .

75 Biofibersas Absorbents. ... ......... .. .. ... .. ... .. ..
Reference. . . ... i



2 Springer
http://www.springer.com/978-3-662-45135-9

Innovative Biofibers from Renewable Resources
Reddy, N.; Yang, Y.

2015, XI, 454 p, 210 illus., 104 illus, in color.,
Hardcover

ISBM: 878-3-662-45]135-8



		2014-11-26T08:36:04+0530
	Certified PDF 2 Signature




