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[2] Yuan, Y., & Lee, T. R. (2013). Contact angle and wetting properties. In Surface science techniques (pp. 3-34). Springer Berlin Heidelberg. 
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[2] Yuan, Y., & Lee, T. R. (2013). Contact angle and wetting properties. In Surface science techniques (pp. 3-34). Springer Berlin Heidelberg. 
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lv 

sv sl 

γsv = γsl + γlv cos θ 

sl    solid/liquid interfacial free energy 

sv   solid/vapor surface free energy 

lv    liquid/vapor surface free energy 

    contact angle 

Young’s equation 
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Sostanza 
Energia superficiale 

(mN/m) 

Water 72 

Paraffin oil 31 

Octane 22 

Sostanza 
Energia superficiale 

(mN/m) 

Polyamide (PA) 46 

Polyester (PET) 43 

‘Chimica’ 
Energia 

superficiale(mN/m) 

-CH2-CH2- 31 

-CH3 20 - 24 

-CF2-CF2- 18 

-CF3 6 

[3] B. Mahltig, “Hydrophobic and oleophobic finishes for textiles” in Functional Finishes for Textiles: Improving Comfort, Performance and Protection, Woodhead Publishing Series in Textiles (Editor: Roshan Paul) Elsevier, 2014 
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[3] B. Mahltig, “Hydrophobic and oleophobic finishes for textiles” in Functional Finishes for Textiles: Improving Comfort, Performance and Protection, Woodhead Publishing Series in Textiles (Editor: Roshan Paul) Elsevier, 2014 
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[3] B. Mahltig, “Hydrophobic and oleophobic finishes for textiles” in Functional Finishes for Textiles: Improving Comfort, Performance and Protection, Woodhead Publishing Series in Textiles (Editor: Roshan Paul) Elsevier, 2014 
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[3] B. Mahltig, “Hydrophobic and oleophobic finishes for textiles” in Functional Finishes for Textiles: Improving Comfort, Performance and Protection, Woodhead Publishing Series in Textiles (Editor: Roshan Paul) Elsevier, 2014 
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[3] B. Mahltig, “Hydrophobic and oleophobic finishes for textiles” in Functional Finishes for Textiles: Improving Comfort, Performance and Protection, Woodhead Publishing Series in Textiles (Editor: Roshan Paul) Elsevier, 2014 
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Category Illustrative structure Chemical basis Comment 

 
Paraffins 

 

eg. fatty acids & 
waxes 

Hydrocarbon chain with various approaches for 
anchoring to substrates 

 
Silicones 

 
eg. polysiloxanes Hydrocarbons along silicon-based polymer chain 

Multi-
branched 

eg. polyurethanes Maximize presentation of low energy –CH3 groups 

[4] http://commons.wikimedia.org/wiki/File%3AStearic-acid-3D-balls.png (accessed April 2015). By Jynto and Ben Mills (Derived from File:Caproic-acid-3D-balls.png.) [Public domain], via Wikimedia Commons 
[5] http://commons.wikimedia.org/wiki/File%3APmdsStructure.png (accessed April 2015). By Smokefoot (Own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons 
[6] http://commons.wikimedia.org/wiki/File%3AGraphs.jpg (accessed April 2015). By Olukin at en.wikipedia (Transferred from en.wikipedia) [Public domain], from Wikimedia Commons 
[7] ZDHC, “Durable Water and Soil Repellent Chemistry in the Textile Industry – A Research Report”, www.roadmaptozero.com/df.php?file=pdf/DWR_Report.pdf (accessed April 2015) 
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Category 
Water 

repellency 
Oil 

repellency 
Wash 

durability 
Abrasion 

resistance 
Breathability 

Mechanical 
handle 

Paraffins   v v v v 

Silicones   v v   

Multi-branched       

Fluorine (C6)       

Fluorine (C8)      v 
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[8] Cassie, A. B. D., and S. Baxter. "Wettability of porous surfaces." Transactions of the Faraday Society 40 (1944): 546-551. 
[9] Wenzel, Robert N. "Resistance of solid surfaces to wetting by water." Industrial & Engineering Chemistry 28, no. 8 (1936): 988-994. 
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[10] Liu, Kesong, Xi Yao, and Lei Jiang. "Recent developments in bio-inspired special wettability." Chemical Society Reviews 39, no. 8 (2010): 3240-3255. 
[11] http://commons.wikimedia.org/wiki/File%3ALotus_effect_on_leaf_of_taro_and_leaf_magnify.jpg (accessed April 2015). By Namazu-tron (Self Shot) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons 
[12] http://commons.wikimedia.org/wiki/File%3AInachis_io_top_MichaD.jpg (accessed April 2015). By I, MichaD [CC BY-SA 2.5 (http://creativecommons.org/licenses/by-sa/2.5)], via Wikimedia Commons 
[13] http://commons.wikimedia.org/wiki/File%3ASEM_image_of_a_Peacock_wing%2C_slant_view_2.JPG (accessed April 2015). By SecretDisc 11:38, 16 January 2007 (UTC) (Own work) [CC-BY-SA-3.0 (http://creativecommons.org/licenses/by-sa/3.0/)], via Wikimedia Commons 

[12] [11] 
[13] 

Foglia Ali di farfalla 



–



•

–

–

•

Fabric substrate Laundry 
Spray rating (/100) 

initial 3x 40˚C 

PA/EA 
No detergent 100 95 

HL with detergent 100 80 

PES/EA 
No detergent 100 100 

HL with detergent 100 95 
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