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Conductive nanopaper (+ Pyrrole, click chemistry): 37.4 10-3 S/cm
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See review: Chem. Rev. 110, 3479 (2010)
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Structuring with spheres Structuring with rods
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Shape Anisotropy & Structuring

Shape‐anisotropic colloids are more efficient space 
fillers than spheres

(better structuring with less material)

Structuring efficiency of rod increases 
with increasing aspect ratio
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Oil industry
Drilling fluids are fluids used in the natural gas and oil 
industries.
The drilling fluids are used to lubricate, provide 
hydrostatic pressure, and to keep the drill cool, and the 
hole as clean as possible of drill cuttings.

“A CNC-based drilling fluid with low addition levels of CNC was 
developed. The fluid has synergistic effects giving superior fluid 
loss and filtration characteristics. The field trials with this novel 
water-based CNC drilling mud will be carried out …”

…Assess ability to affect rheological properties and filter cake formation 
characteristics so that fluid losses and formation damage can be 
minimized…
http://www.arboranano.ca/Investigating-Nanocrystalline-Cellulose-NCC-as-Loss-Circulation-
Material-in-Drilling-Fluids---Boluk.aspx



One of the key factors contributing to this market growth is 
the increasing exploration of unconventional gas. 

The key vendors dominating this space are Baker Hughes 
Inc., Halliburton Co., Newpark Resources Inc., and 

Schlumberger Ltd.
http://www.researchandmarkets.com/research/mx4dlt/global_drilling

Global Drilling Fluids Market Analysis by Product (OBF, SBF, WBF) by 
Application (Offshore, Onshore) Expected to Reach USD 14.9 Billion 
by 2020 
Market Size - $8.61 bn in 2013; Market Growth - CAGR of 8.2% 
over the period 2013-2018. 

Market trends use of nanotechnology in 
development of drilling fluids. 

(Grand View Research, Inc / http://www.prweb.com/releases/Drilling‐

Fluids‐Market/GrandViewResearch/prweb11805565.htm)

















Nanocellulose

Identified Market Drivers 

• Light‐weighting to improve 
fuel efficient

• Energy Efficiency
• Bio‐based materials 
• Greener Consumer 
Products 

• Carbon Dioxide targets
• Renewable/compostable

BC

CNF/NFC


