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Abstract: 

One of the biggest advantages of bamboo is that holds the title of the fastest-growing woody plant on Earth, 

surpassing even the fastest-growing tree species. Certain bamboo varieties are capable of growing an 

impressive 1 meter per day. This material is an excellent replacement for synthetic fibers derived from 

petroleum-based compounds, which are becoming scarce. It also offers a viable alternative to natural fibers, 

whether plant-based or animal-derived, that is experiencing production limitations. The world is increasingly 

adopting eco-friendly materials, with bamboo standing out as the fastest-growing woody plant on Earth. 

Widely cultivated in Asia, bamboo serves as a versatile, renewable resource for various functional and 

decorative products.  As awareness of environmental issues and personal health rises, eco-conscious fabric 

production is in demand. Bamboo fabric, known for its softness, drapability, and pesticide-free cultivation, is 

a sustainable option.  This study involved treating bamboo fabrics with silicone compounds to assess their 

impact on various mechanical properties, including durability, moisture absorption, stiffness, weight loss, 

and overall performance. The results of this study indicate that bamboo fabrics can play a significant role in 

the textile industry as a replacement for petroleum-based or synthetic fabrics, helping to protect the 

environment. Additionally, bamboo serves as a viable alternative to traditional natural fabrics. The research 

shows that when treated with various concentrations of silicone compounds (PDMS), bamboo exhibits 

enhanced qualities, including increased softness, improved fabric strength, and hydrophobic characteristics. 

Paper History: 

Paper received January 22, 2025, Accepted March 18, 2025, Published on line May 1, 2025 

Keywords: 

Bamboo, sustain, softeners compounds, PDMS 

References:  

1- Amjad AI. Bamboo fibre: A sustainable solution for textile manufacturing. Adv Bamboo Sci. 

2024;7:100088. doi:10.1016/J.BAMBOO.2024.100088 

2- Liu D, Song J, Anderson DP, Chang PR, Hua Y. Bamboo fiber and its reinforced composites: Structure 

and properties. Cellulose. 2012;19(5):1449-1480. doi:10.1007/s10570-012-9741-1 

3- Barrile V, Genovese E. Bamboo structures: Innovative methods and applications for structural health 

monitoring and dissemination. Adv Bamboo Sci. 2024;7. doi:10.1016/J.BAMBOO.2024.100079 

4- Innes JL, Dai C. Future uses of bamboo. Adv Bamboo Sci. 2024;8:100103. 

doi:10.1016/J.BAMBOO.2024.100103 

5- do Amaral LM, Kadivar M, Paes JB, et al. Physical, mechanical, chemical, and durability assessment of 

water leaching treatment of bamboo. Adv Bamboo Sci. 2023;5. doi:10.1016/J.BAMBOO.2023.100040 

6- Afrin T, Tsuzuki T, Kanwar RK, Wang X. The origin of the antibacterial property of bamboo. J Text 

Inst. 2012;103(8):844-849. doi:10.1080/00405000.2011.614742 

7- Azeez MA, Orege JI, Azeez MA, Orege JI. Bamboo, Its Chemical Modification and Products. Bamboo 

- Curr Futur Prospect. Published online 30 May 2018. doi:10.5772/INTECHOPEN.76359 

8- Benton A. Priority Species of Bamboo. Published online 2015:31-41. doi:10.1007/978-3-319-14133-

6_2 

9- Bal LM, Singhal P, Satya S, Naik SN, Kar A. Bamboo shoot preservation for enhancing its business 

potential and local economy: a review. Crit Rev Food Sci Nutr. 2012;52(9):804-814. 

doi:10.1080/10408398.2010.511321 

10- Amjad AI. Bamboo fibre: A sustainable solution for textile manufacturing. Adv Bamboo Sci. 2024;7. 

doi:10.1016/J.BAMBOO.2024.100088 



 

11- Altieri D, Molari L. Bamboo Scaffolding as a European Promising Opportunity: A Structural 

Feasibility Study. Sustain. 2024;16(2). doi:10.3390/SU16020915 

12- Akinlabi ET, Anane-Fenin K, Akwada DR. Bamboo: The multipurpose plant. Bamboo Multipurp 

Plant. Published online 24 July 2017:1-262. doi:10.1007/978-3-319-56808-9 

13- Acharya B, Behera A, Sahu PK, et al. Bamboo shoots: an exploration into its culinary heritage in India 

and its nutraceutical potential. J Ethn Foods. 2023;10(1). doi:10.1186/S42779-023-00190-7 

14- Wang Y, Chen J, Wang D, et al. A systematic review on the composition, storage, processing of 

bamboo shoots: Focusing the nutritional and functional benefits. J Funct Foods. 2020;71. 

doi:10.1016/J.JFF.2020.104015 

15- Patel HR, Mathakia R, Mangroliya UC, Mandaliya VB. Sustainable bamboo: Technological 

innovations and patent insights for a greener future. Adv Bamboo Sci. 2025;10:100127. 

doi:10.1016/J.BAMBOO.2025.100127 

16- Afrin T, Tsuzuki T, Kanwar RK, Wang X. The origin of the antibacterial property of bamboo. J Text 

Inst. 2012;103(8):844-849. doi:10.1080/00405000.2011.614742 

17- Prang Rocky B, Thompson AJ. Investigation and comparison of antibacterial property of bamboo 

plants, natural bamboo fibers and commercial bamboo viscose textiles. J Text Inst. 2021;112(7):1159-

1170. doi:10.1080/00405000.2020.1807300 

18- Ali M, Mahmood AH, Hussain S, Ahmed F. An Investigation into the Antibacterial Properties of 

Bamboo/Cotton Blended Fabric and Potential Limitations of the Test Method AATCC 147. J Nat 

Fibers. 2021;18(1):51-58. doi:10.1080/15440478.2019.1612305 

19- Divya D, Indran S, Bharath KN. Bamboo: A Potential Natural Material for Bio-composites. Bamboo 

Fiber Compos. Published online 2021:15-37. doi:10.1007/978-981-15-8489-3_2 

20- Akinlabi ET, Anane-Fenin K, Akwada DR. Bamboo: The multipurpose plant. Bamboo Multipurp 

Plant. Published online 24 July 2017:1-262. doi:10.1007/978-3-319-56808-9/COVER 

21- Chruściel JJ. Modifications of Textile Materials with Functional Silanes, Liquid Silicone Softeners, and 

Silicone Rubbers—A Review. Polymers (Basel). 2022;14(20):4382. doi:10.3390/POLYM14204382 

22- (PDF) Review of silicon-based materials for cellulosic fabrics with functional applications. Accessed 

March 3, 2025. https://www.researchgate.net/publication/337867938_Review_of_silicon-

based_materials_for_cellulosic_fabrics_with_functional_applications 

23- Hassabo A, Mohamed A. Review of silicon-based materials for cellulosic fabrics with functional 

applications. J Text Color Polym Sci. 2019;0(0):0-0. doi:10.21608/JTCPS.2019.18580.1030 

24- jang-yeh-1993-effects-of-silicone-softeners-and-silane-coupling-agents-on-the-performance-properties-

of-cotton-fabrics (1).pdf. 

25- Jang KO, Yeh K. Effects of Silicone Softeners and Silane Coupling Agents on the Performance 

Properties of Cotton Fabrics. Text Res J. 1993;63(10):557-565. doi:10.1177/004051759306301001 

26- Artikboeva R, Wu Y, Yang M, et al. Preparation and Application of the Hydrophilic Amino-Silicone 

Softener by Emulsion Polymerization. Adv Chem Eng Sci. 2019;10(1):1-23. 

doi:10.4236/ACES.2020.101001 

27- Softeners in textile processing. Part 1: An overview†. Accessed March 3, 2025. 

https://www.researchgate.net/publication/229679703_Softeners_in_textile_processing_Part_1_An_ove

rview 

28- Effect of Structures and Concentrations of Softeners on the Performance Properties and Durability to 

Laundering of Cotton Fabrics | Request PDF. Accessed March 3, 2025. 

https://www.researchgate.net/publication/231375574_Effect_of_Structures_and_Concentrations_of_So

fteners_on_the_Performance_Properties_and_Durability_to_Laundering_of_Cotton_Fabrics 

29- Reddy N, Salam A, Yang Y. Effect of structures and concentrations of softeners on the performance 

properties and durability to laundering of cotton fabrics. Ind Eng Chem Res. 2008;47(8):2502-2510. 

doi:10.1021/IE071564F 

30- Siddique A, Hassan T, Abid S, et al. The Effect of Softeners Applications on Moisture Management 

Properties of Polyester/Cotton Blended Sandwich Weft-Knitted Fabric Structure. Coatings 2021, Vol 

11, Page 575. 2021;11(5):575. doi:10.3390/COATINGS11050575 

31- Synthesis-of-Silicone-oil-and-Application-on-Knit-and-Woven-Cotton-Dyed-Fabrics.pdf. 



32- Zieba M, Małysa A, Wasilewski T, Ogorzałek M. Effects of chemical structure of silicone polyethers 

used as fabric softener additives on selected utility properties of cotton fabric. Autex Res J. 

2019;19(1):1-7. doi:10.1515/AUT-2018-0009/MACHINEREADABLECITATION/RIS 

33- Peng W, Qian Y, Zhou T, Yang S, Jin J, Li G. Influence of Incorporated Polydimethylsiloxane on 

Properties of PA66 Fiber and Its Fabric Performance. Polym 2019, Vol 11, Page 1735. 

2019;11(11):1735. doi:10.3390/POLYM11111735 

34- Silicone softeners for stain repellent and stain release fabric finishing - Fibre2Fashion. Accessed March 

3, 2025. https://www.fibre2fashion.com/industry-article/2874/silicone-softeners-for-stain-repellent-

and-stain-release-fabric-finishing 

35- Effect of silicone nano-emulsion softener on physical properties of cotton fabric | Request PDF. 

Accessed March 3, 2025. 

https://www.researchgate.net/publication/279654779_Effect_of_silicone_nano-

emulsion_softener_on_physical_properties_of_cotton_fabric 

36- (PDF) Effect of nano-silicone softener on abrasion and pilling resistance and color fastness of knitted 

fabrics. Accessed March 3, 2025. 

https://www.researchgate.net/publication/286889258_Effect_of_nano-

silicone_softener_on_abrasion_and_pilling_resistance_and_color_fastness_of_knitted_fabrics 

37- Zieba M, Małysa A, Wasilewski T, Ogorzałek M. Effects of chemical structure of silicone polyethers 

used as fabric softener additives on selected utility properties of cotton fabric. Autex Res J. 

2019;19(1):1-7. doi:10.1515/AUT-2018-0009 

38- Wan H, Ye Y, Chen L, Chen J, Zhou H. Influence of Polyfluo-Wax on the Friction and Wear Behavior 

of Polyimide/Epoxy Resin–Molybdenum Disulfide Bonded Solid Lubricant Coating. Tribol Trans. 

2016;59(5):889-895. doi:10.1080/10402004.2015.1118585 

39- Zia KM, Tabassum S, Barkaat-ul-Hasin S, Zuber M, Jamil T, Jamal MA. Preparation of rich handles 

soft cellulosic fabric using amino silicone based softener. Part-I: Surface smoothness and softness 

properties. Int J Biol Macromol. 2011;48(3):482-487. doi:10.1016/J.IJBIOMAC.2011.01.011 

40- Graiver D, Farminer KW, Narayan R. A Review of the Fate and Effects of Silicones in the 

Environment. J Polym Environ. 2003;11(4):129-136. doi:10.1023/A:1026056129717/METRICS 

41- (PDF) INFLUENCE OF THE FABRIC PROPERTIES ON FABRIC STIFFNESS FOR THE 

INDUSTRIAL FABRICS. Accessed March 4, 2025. 

https://www.researchgate.net/publication/267233556_INFLUENCE_OF_THE_FABRIC_PROPERTIE

S_ON_FABRIC_STIFFNESS_FOR_THE_INDUSTRIAL_FABRICS 

42- Seddik KM, Ali MA. Characterization of cotton woven compression bandages with different structures. 

Res J Text Appar. 2023;ahead-of-print(ahead-of-print). doi:10.1108/RJTA-07-2023-0077/FULL/PDF 

43- Effect of silicone nano-emulsion softener on physical properties of cotton fabric | Request PDF. 

Accessed March 4, 2025. 

https://www.researchgate.net/publication/279654779_Effect_of_silicone_nano-

emulsion_softener_on_physical_properties_of_cotton_fabric 

44- Gupta P, Datta Roy M, Ghosh S. Effect of finishing chemicals on tearing strength of plain-woven 

cotton fabric. Res J Text Appar. 2020;24(3):229-243. doi:10.1108/RJTA-09-2019-0043 

45- Chowdhury KP. Performance Evaluation of Water Repellent Finishes   on Cotton Fabrics. Int J Text 

Sci. 2018;7(2):48-64. doi:10.5923/J.TEXTILE.20180702.03 

46- Hoefnagels HF, Wu D, De With G, Ming W. Biomimetic superhydrophobic and highly oleophobic 

cotton textiles. Langmuir. 2007;23(26):13158-13163. doi:10.1021/LA702174X 

47- Vilčnik A, Jerman I, Vuk AŠ, et al. Structural properties and antibacterial effects of hydrophobic and 

oleophobic sol-gel coatings for cotton fabrics. Langmuir. 2009;25(10):5869-5880. 

doi:10.1021/LA803742C/SUPPL_FILE/LA803742C_SI_001.DOC 
 

 

Shaimaa Kamel (2025), Enhancing the Softness of Bamboo Fabric as a Sustainable Material 

through Silicon-Based Modifications, International Design Journal, Vol. 15 No. 3, (May 

2025) pp 489-499 

 


