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Commercialization of cellulose nanocrystals (CNC) presents opportunities for a wide range of new products. Techno-economic
assessments can provide insightful information for the e�cient design of conversion processes, drive cost-saving e�orts, and
reduce �nancial risks. In this study, we conducted techno-economic assessments for CNC production using information from the
USDA Forest Products Laboratory Pilot Plant, literature, and discussions with experts. Scenarios considered included variations
related to green�eld, co-location, and acid recovery. Operating costs, capital investment, minimum product selling price (MPSP),
�nancial performance metrics, and the e�ect of drying and higher reaction yields on CNC manufacturing �nancials were
estimated for each scenario. The lowest MPSP was found for the co-location without acid recovery scenario, mainly driven by
capital investment. Risk analysis indicates 95% probability of manufacturing costs lower than USD 5900/t of CNC (dry equivalent)
and a MPSP lower than USD 7200/t of CNC (dry equivalent). Finally, based on our analysis, we provide guidance on process
optimizations that can improve the economic performance of CNC manufacturing process. In addition, a risk pro�le of the CNC
manufacturing business is provided. © 2017 Society of Chemical Industry and John Wiley & Sons, Ltd

https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjssQmG3bCpUN5Jt5snO9FLmLsqbNthpTD3rrBF5u4hC9Xlj1KM9otypCnK9EH4281fFviue184AqpbYuN230zsUWy2MiaxRBA65KK3ZsKmYgfbb2gaiKjnqL8SX5sZvvrvE84XH4evh2JycNgQogaHLQQqAICpKU-I8VPayGAA6FniDL5keBcXV9F5kOg6zlSxtY7v5g4HtMCfBRBz9t8H9QSs8g3cUnNS2t7XAlg44WBxuwHgGnuKVtqGppqW8PfWzUkIR0Lv8tPxE_TAHkeUgFqPhKD_DlgN_qkcFKZFQrsp3FWHPzY-JB2GIPoEfSNubxwRjfeFOvohCQow1B-sx4c0sLjjsStjedCUxrkX4y9GcijUE006pFmQVqD2mAv11KeuK3nf4UxrH5ukyHV-cnTFoJl8EHZtah8u4OEN3CiEKhn7b_U1qql5J1Ko9bwLbn&sig=Cg0ArKJSzOLGeoEySUzd&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://sciencesolutions.wiley.com/lcms-analysis-stay-in-the-know/%3Futm_medium%3Ddisplay%26utm_source%3Ddartads%26utm_content%3DWSS_KnowItAll_2025_Teaser_2024_Campaign%26utm_term%3DSpectraBase_WWA_Dart_Ads_Nov
https://scijournals.onlinelibrary.wiley.com/journal/19321031
https://scijournals.onlinelibrary.wiley.com/toc/19321031/2017/11/4
https://doi.org/10.1002/bbb.1782
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3cXislKitbc%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fcr900339w&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=20201500&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fcr900339w&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000278719900006&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fcr900339w&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D110%26publication_year%3D2010%26pages%3D3479-3500%26journal%3DChem%2BRev%26author%3DY%2BHabibi%26author%3DLA%2BLucia%26author%3DOJ%2BRojas%26title%3DCellulose%2Bnanocrystals%253A%2BChemistry%252C%2Bself%25E2%2580%2590assembly%252C%2Band%2Bapplications&doi=10.1002%2Fbbb.1782&doiOfLink=10.1021%2Fcr900339w&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2cXltlKqsrc%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.4236%2Fjbnb.2013.42022&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D4%26publication_year%3D2013%26pages%3D165-188%26journal%3DJ%2BBiomater%2BNanobiotechnol%26author%3DS%2BRebouillat%26author%3DF%2BPla%26title%3DState%2Bof%2Bthe%2Bart%2Bmanufacturing%2Band%2Bengineering%2Bof%2Bnanocellulose%253A%2Ba%2Breview%2Bof%2Bavailable%2Bdata%2Band%2Bindustrial%2Bapplications&doi=10.1002%2Fbbb.1782&doiOfLink=10.4236%2Fjbnb.2013.42022&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000343545000001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1155%2F2014%2F967181&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2014%26publication_year%3D2014%26pages%3D1-20%26journal%3DSci%2BWorld%2BJ%26author%3DHV%2BLee%26author%3DSBA%2BHamid%26author%3DSK%2BZain%26title%3DConversion%2Bof%2Blignocellulosic%2Bbiomass%2Bto%2Bnanocellulose%253A%2Bstructure%2Band%2Bchemical%2Bprocess%2Bconversion%2Bof%2Blignocellulosic%2Bbiomass%2Bto%2Bnanocellulose&doi=10.1002%2Fbbb.1782&doiOfLink=10.1155%2F2014%2F967181&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3MXns12ntLY%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2Fc0cs00108b&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=21566801&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2Fc0cs00108b&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000291807600034&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2Fc0cs00108b&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D40%26publication_year%3D2011%26pages%3D3941-3994%26journal%3DChem%2BSoc%2BRev%26author%3DRJ%2BMoon%26author%3DA%2BMartini%26author%3DJ%2BNairn%26author%3DJ%2BSimonsen%26author%3DJ%2BYoungblood%26title%3DCellulose%2Bnanomaterials%2Breview%253A%2Bstructure%252C%2Bproperties%2Band%2Bnanocomposites&doi=10.1002%2Fbbb.1782&doiOfLink=10.1039%2Fc0cs00108b&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3MXmsValtLw%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fanie.201001273&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=21598362&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fanie.201001273&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000291997000004&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fanie.201001273&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D50%26publication_year%3D2011%26pages%3D5438-5466%26journal%3DAngew%2BChemie%2B%25E2%2580%2590%2BInt%2BEd%26author%3DD%2BKlemm%26author%3DF%2BKramer%26author%3DS%2BMoritz%26author%3DT%2BLindstr%25C3%25B6m%26author%3DM%2BAnkerfors%26author%3DD%2BGray%26title%3DNanocelluloses%253A%2BA%2Bnew%2Bfamily%2Bof%2Bnature%25E2%2580%2590based%2Bmaterials&doi=10.1002%2Fbbb.1782&doiOfLink=10.1002%2Fanie.201001273&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/authored-by/de+Assis/Camilla+Abbati
https://scijournals.onlinelibrary.wiley.com/authored-by/Houtman/Carl
https://scijournals.onlinelibrary.wiley.com/authored-by/Phillips/Richard
https://scijournals.onlinelibrary.wiley.com/authored-by/Bilek/E.M.+%28Ted%29
https://scijournals.onlinelibrary.wiley.com/authored-by/Rojas/Orlando+J.
https://scijournals.onlinelibrary.wiley.com/authored-by/Pal/Lokendra
https://scijournals.onlinelibrary.wiley.com/authored-by/Peresin/Maria+Soledad
https://scijournals.onlinelibrary.wiley.com/authored-by/Jameel/Hasan
https://scijournals.onlinelibrary.wiley.com/authored-by/Gonzalez/Ronalds


6 Brinchi L, Cotana F, Fortunati E and Kenny JM, Production of nanocrystalline cellulose from lignocellulosic biomass: technology and applications.
Carbohydr Polym 94: 154–169 (2013).

CAS PubMed Web of Science® Google Scholar

7 Dufresne A, Preparation of cellulose nanocrystals, in Nanocellulose - From Nature to High Performance Tailored Materials. De Gruyter,
Berlin, Germany, pp. 83–124 (2012).

Google Scholar

8  Web of Science database. [Online]. Available at: http://apps.webofknowledge.com.prox.lib.ncsu.edu/Search.do?product=WOS&SID=3FlU5B9
KsEOKr91BQVo&search_mode=GeneralSearch&prID=311a8668-aafd-4a08-a09f-c814f04c1059 [January 26, 2017].

Google Scholar

9  Google Patents database. [Online]. Available at: https://patents.google.com/?
q=“cellulose+nanocrystal”,nanocellulose,’”cellulose+nano�bril”,”cellulose+nanowhisker”,”nanocrystalline+cellulose”&after=19940101&clustered=false
[March 22, 2017].

Google Scholar

10 Bharimalla AK, Deshmukh SP and Patil PG, Energy E�cient Manufacturing of Nanocellulose by Chemo- and Bio-Mechanical Processes: A
Review. World J Nano Sci Eng 5: 204–212 (2015).

CAS Google Scholar

11 Missoum K, Belgacem MN and Bras J, Nano�brillated cellulose surface modi�cation: A review. Materials (Basel) 6: 1745–1766 (2013).

CAS PubMed Web of Science® Google Scholar

12 Hubbe MA, Rojas OJ, Lucia LA and Sain M, Cellulosic Nanocomposites: a Review. BioResources 3: 929–980 (2008).

Web of Science® Google Scholar

13 Zhu H, Luo W, Ciesielski PN, Fang Z, Zhu JY, Henriksson G, et al., Wood-Derived Materials for Green Electronics, Biological Devices, and Energy
Applications. Chem Rev 116: 9305–9374 (2016).

CAS PubMed Web of Science® Google Scholar

14 Miller J, Nanocellulose: State of the Industry (2015). [Online]. Available at: http://www.tappinano.org/whats-up/production-summary/ [June
23, 2016].

Google Scholar

15 Crotogino R, The economic impact of NanoCellulose. International Symposium on Assessing the Economic Impact of Nanotechnology,
Washington DC, pp. 1–42 (2012).

Google Scholar

16 Miller J, Nanocellulose: Technology, Applications, and Markets. RISI Latin American Pulp & Paper Outlook Conference, São Paulo, Brazil
(2014).

Google Scholar

17  Global Nanocellulose (Nano-crystalline Cellulose, Nano-�brillated Cellulose and Bacterial Nanocellulose) Market Set for Rapid Growth, To
Reach Around USD 530. 0 Million by 2021. [Online]. Market Research Store webpage. Available at: http://www.marketresearchstore.com/news/gl
obal?nanocellulose?market?223 [January 30, 2017].

Google Scholar

https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3sXlt1amsL8%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2013.01.033&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=23544524&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2013.01.033&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000317888500023&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2013.01.033&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D94%26publication_year%3D2013%26pages%3D154-169%26journal%3DCarbohydr%2BPolym%26author%3DL%2BBrinchi%26author%3DF%2BCotana%26author%3DE%2BFortunati%26author%3DJM%2BKenny%26title%3DProduction%2Bof%2Bnanocrystalline%2Bcellulose%2Bfrom%2Blignocellulosic%2Bbiomass%253A%2Btechnology%2Band%2Bapplications&doi=10.1002%2Fbbb.1782&doiOfLink=10.1016%2Fj.carbpol.2013.01.033&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DDufresne%2BA%252C%2BPreparation%2Bof%2Bcellulose%2Bnanocrystals%252C%2Bin%2BNanocellulose%2B%25E2%2580%2590%2BFrom%2BNature%2Bto%2BHigh%2BPerformance%2BTailored%2BMaterials.%2BDe%2BGruyter%252C%2BBerlin%252C%2BGermany%252C%2Bpp.%2B83%25E2%2580%2593124%2B%25282012%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://apps.webofknowledge.com.prox.lib.ncsu.edu/Search.do?product=WOS&SID=3FlU5B9KsEOKr91BQVo&search_mode=GeneralSearch&prID=311a8668-aafd-4a08-a09f-c814f04c1059
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWeb%2Bof%2BScience%2Bdatabase.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fapps.webofknowledge.com.prox.lib.ncsu.edu%252FSearch.do%253Fproduct%253DWOS%2526SID%253D3FlU5B9KsEOKr91BQVo%2526search_mode%253DGeneralSearch%2526prID%253D311a8668%25E2%2580%2590aafd%25E2%2580%25904a08%25E2%2580%2590a09f%25E2%2580%2590c814f04c1059%2B%255BJanuary%2B26%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://patents.google.com/?q=
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BGoogle%2BPatents%2Bdatabase.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttps%253A%252F%252Fpatents.google.com%252F%253Fq%253D%25E2%2580%259Ccellulose%252Bnanocrystal%25E2%2580%259D%252Cnanocellulose%252C%25E2%2580%2599%25E2%2580%259Dcellulose%252Bnanofibril%25E2%2580%259D%252C%25E2%2580%259Dcellulose%252Bnanowhisker%25E2%2580%259D%252C%25E2%2580%259Dnanocrystalline%252Bcellulose%25E2%2580%259D%2526after%253D19940101%2526clustered%253Dfalse%2B%255BMarch%2B22%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2sXmtlylurw%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.4236%2Fwjnse.2015.54021&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D5%26publication_year%3D2015%26pages%3D204-212%26journal%3DWorld%2BJ%2BNano%2BSci%2BEng%26author%3DAK%2BBharimalla%26author%3DSP%2BDeshmukh%26author%3DPG%2BPatil%26title%3DEnergy%2BEfficient%2BManufacturing%2Bof%2BNanocellulose%2Bby%2BChemo%25E2%2580%2590%2Band%2BBio%25E2%2580%2590Mechanical%2BProcesses%253A%2BA%2BReview&doi=10.1002%2Fbbb.1782&doiOfLink=10.4236%2Fwjnse.2015.54021&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3sXosVKnuro%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.3390%2Fma6051745&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=28809240&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.3390%2Fma6051745&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000319440600012&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.3390%2Fma6051745&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D2013%26pages%3D1745-1766%26journal%3DMaterials%2B%2528Basel%2529%26author%3DK%2BMissoum%26author%3DMN%2BBelgacem%26author%3DJ%2BBras%26title%3DNanofibrillated%2Bcellulose%2Bsurface%2Bmodification%253A%2BA%2Breview&doi=10.1002%2Fbbb.1782&doiOfLink=10.3390%2Fma6051745&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=WOS%3A000209653700009&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.15376%2Fbiores.3.3.929-980&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D3%26publication_year%3D2008%26pages%3D929-980%26journal%3DBioResources%26author%3DMA%2BHubbe%26author%3DOJ%2BRojas%26author%3DLA%2BLucia%26author%3DM%2BSain%26title%3DCellulosic%2BNanocomposites%253A%2Ba%2BReview&doi=10.1002%2Fbbb.1782&doiOfLink=10.15376%2Fbiores.3.3.929-980&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC28Xht1amsr7N&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Facs.chemrev.6b00225&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=27459699&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Facs.chemrev.6b00225&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000382179100005&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Facs.chemrev.6b00225&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D116%26publication_year%3D2016%26pages%3D9305-9374%26journal%3DChem%2BRev%26author%3DH%2BZhu%26author%3DW%2BLuo%26author%3DPN%2BCiesielski%26author%3DZ%2BFang%26author%3DJY%2BZhu%26author%3DG%2BHenriksson%26title%3DWood%25E2%2580%2590Derived%2BMaterials%2Bfor%2BGreen%2BElectronics%252C%2BBiological%2BDevices%252C%2Band%2BEnergy%2BApplications&doi=10.1002%2Fbbb.1782&doiOfLink=10.1021%2Facs.chemrev.6b00225&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.tappinano.org/whats-up/production-summary/
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DMiller%2BJ%252C%2BNanocellulose%253A%2BState%2Bof%2Bthe%2BIndustry%2B%25282015%2529.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.tappinano.org%252Fwhats%25E2%2580%2590up%252Fproduction%25E2%2580%2590summary%252F%2B%255BJune%2B23%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DCrotogino%2BR%252C%2BThe%2Beconomic%2Bimpact%2Bof%2BNanoCellulose.%2BInternational%2BSymposium%2Bon%2BAssessing%2Bthe%2BEconomic%2BImpact%2Bof%2BNanotechnology%252C%2BWashington%2BDC%252C%2Bpp.%2B1%25E2%2580%259342%2B%25282012%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DJ%2BMiller%26title%3DNanocellulose%253A%2BTechnology%252C%2BApplications%252C%2Band%2BMarkets&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.marketresearchstore.com/news/global?nanocellulose?market?223
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BGlobal%2BNanocellulose%2B%2528Nano%25E2%2580%2590crystalline%2BCellulose%252C%2BNano%25E2%2580%2590fibrillated%2BCellulose%2Band%2BBacterial%2BNanocellulose%2529%2BMarket%2BSet%2Bfor%2BRapid%2BGrowth%252C%2BTo%2BReach%2BAround%2BUSD%2B530.%2B0%2BMillion%2Bby%2B2021.%2B%255BOnline%255D.%2BMarket%2BResearch%2BStore%2Bwebpage.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.marketresearchstore.com%252Fnews%252Fglobal%253Fnanocellulose%253Fmarket%253F223%2B%255BJanuary%2B30%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT


18 Cowie J, Bilek EM (Ted), Wegner TH and Shatkin JA, Market projections of cellulose nanomaterial-enabled products - Part 2: Volume estimates.
TAPPI J 13: 57–69 (2014).

CAS Web of Science® Google Scholar

19 Shatkin JA, Wegner TH, Bilek EM and Cowie J, Market projections of cellulose nanomaterial-enabled products − Part 1: Applications. TAPPI J 13:
9–16 (2014).

CAS PubMed Web of Science® Google Scholar

20 Kangas H, Guide to Cellulose Nanomaterials – English Summary. Espoo, Finland (2014).

Google Scholar

21 Moon RJ, Beck S and Rudie A, Cellulose nanocrystals - a material with unique properties and many potential applications, in Production and

Applications of Cellulose Nanomaterials, ed by Postek MT, Moon RJ, Rudie AW and Bilodeau MA TAPPI Press, Peachtree Corners, GA, USA,
Chapter 1, pp. 9–12 (2013).

Google Scholar

22 Ferrer A, Pal L and Hubbe M, Nanocellulose in packaging: Advances in barrier layer technologies. Ind Crops Prod 95: 574–582 (2017).

CAS Web of Science® Google Scholar

23 Bulota M, Maasdam B and Tiekstra S, Breakthrough Technologies - More with Less. [Online]. Arnhem (2013). Available at: http://vnp.nl/wp-
content/uploads/2014/01/64-Breakthrough-technologies-more-with-less.pdf [January 19, 2017].

Google Scholar

24  Nippon Paper Industries Co., Ltd, Press Releases: Launch of World's First Commercial Products Made of Functional Cellulose Nano�bers.
[Online]. Nippon Paper Group Webpage (2015). Available at: http://www.nipponpapergroup.com/english/news/year/2015/news150916003182.
html [December 9, 2016].

Google Scholar

25  Nippon.com, The Promise of Cellulose Nano�bers. [Online]. Available at: http://www.nippon.com/en/genre/economy/l00151/ [December 9,
2016].

Google Scholar

26 Assis CA, Gonzalez R, Kelley S et al., Risk management consideration in the bioeconomy. Biofuels, Bioprod Biorefining 11: 549–566 (2017).

CAS Web of Science® Google Scholar

27 Nelson K, Retsina T, Iakovlev M, van Heiningen A, Deng Y, Shatkin JA et al., Materials Research for Manufacturing. ed. by LD Madsen and EB
Svedberg. Springer Series in Material Science 224, Switzerland, Chapter 9, pp. 267–302 (2016).

Google Scholar

28 Ferrer A, Quintana E, Filpponen I, Solala I, Vidal T, Rodríguez A et al., E�ect of residual lignin and heteropolysaccharides in nano�brillar
cellulose and nanopaper from wood �bers. Cellulose 19: 2179–2193 (2012).

CAS Web of Science® Google Scholar

29 Lahtinen P, Liukkonen S, Pere J, Sneck A and Kangas H, A comparative study of �brillated �bers from di�erent mechanical and chemical pulps.
BioResources 9: 2115–2127 (2014).

CAS Web of Science® Google Scholar

https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2cXhtFehtL%252FN&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_19_1%3ACOI&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000338509500007&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_19_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2014%26pages%3D57-69%26journal%3DTAPPI%2BJ%26author%3DJ%2BCowie%26author%3DEM%2B%2528Ted%2529%2BBilek%26author%3DTH%2BWegner%26author%3DJA%2BShatkin%26title%3DMarket%2Bprojections%2Bof%2Bcellulose%2Bnanomaterial%25E2%2580%2590enabled%2Bproducts%2B%25E2%2580%2590%2BPart%2B2%253A%2BVolume%2Bestimates&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2cXpslegsb4%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_20_1%3ACOI&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=4772878&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_20_1%3APMID&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000337940400002&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_20_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D2014%26pages%3D9-16%26journal%3DTAPPI%2BJ%26author%3DJA%2BShatkin%26author%3DTH%2BWegner%26author%3DEM%2BBilek%26author%3DJ%2BCowie%26title%3DMarket%2Bprojections%2Bof%2Bcellulose%2Bnanomaterial%25E2%2580%2590enabled%2Bproducts%25E2%2580%2589%25E2%2588%2592%25E2%2580%2589Part%2B1%253A%2BApplications&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DH%2BKangas%26title%3DGuide%2Bto%2BCellulose%2BNanomaterials%2B%25E2%2580%2593%2BEnglish%2BSummary&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DMoon%2BRJ%252C%2BBeck%2BS%2Band%2BRudie%2BA%252C%2BCellulose%2Bnanocrystals%2B%25E2%2580%2590%2Ba%2Bmaterial%2Bwith%2Bunique%2Bproperties%2Band%2Bmany%2Bpotential%2Bapplications%252C%2Bin%2BProduction%2Band%2BApplications%2Bof%2BCellulose%2BNanomaterials%252C%2Bed%2Bby%2BPostek%2BMT%252C%2BMoon%2BRJ%252C%2BRudie%2BAW%2Band%2BBilodeau%2BMA%2BTAPPI%2BPress%252C%2BPeachtree%2BCorners%252C%2BGA%252C%2BUSA%252C%2BChapter%2B1%252C%2Bpp.%2B9%25E2%2580%259312%2B%25282013%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC28XhvVKgtbjM&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.indcrop.2016.11.012&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000390621600066&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.indcrop.2016.11.012&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D95%26publication_year%3D2017%26pages%3D574-582%26journal%3DInd%2BCrops%2BProd%26author%3DA%2BFerrer%26author%3DL%2BPal%26author%3DM%2BHubbe%26title%3DNanocellulose%2Bin%2Bpackaging%253A%2BAdvances%2Bin%2Bbarrier%2Blayer%2Btechnologies&doi=10.1002%2Fbbb.1782&doiOfLink=10.1016%2Fj.indcrop.2016.11.012&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://vnp.nl/wp-content/uploads/2014/01/64-Breakthrough-technologies-more-with-less.pdf
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DBulota%2BM%252C%2BMaasdam%2BB%2Band%2BTiekstra%2BS%252C%2BBreakthrough%2BTechnologies%2B%25E2%2580%2590%2BMore%2Bwith%2BLess.%2B%255BOnline%255D.%2BArnhem%2B%25282013%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fvnp.nl%252Fwp%25E2%2580%2590content%252Fuploads%252F2014%252F01%252F64%25E2%2580%2590Breakthrough%25E2%2580%2590technologies%25E2%2580%2590more%25E2%2580%2590with%25E2%2580%2590less.pdf%2B%255BJanuary%2B19%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.nipponpapergroup.com/english/news/year/2015/news150916003182.html
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BNippon%2BPaper%2BIndustries%2BCo.%252C%2BLtd%252C%2BPress%2BReleases%253A%2BLaunch%2Bof%2BWorld%2527s%2BFirst%2BCommercial%2BProducts%2BMade%2Bof%2BFunctional%2BCellulose%2BNanofibers.%2B%255BOnline%255D.%2BNippon%2BPaper%2BGroup%2BWebpage%2B%25282015%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.nipponpapergroup.com%252Fenglish%252Fnews%252Fyear%252F2015%252Fnews150916003182.html%2B%255BDecember%2B9%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.nippon.com/en/genre/economy/l00151/
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BNippon.com%252C%2BThe%2BPromise%2Bof%2BCellulose%2BNanofibers.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.nippon.com%252Fen%252Fgenre%252Feconomy%252Fl00151%252F%2B%255BDecember%2B9%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2sXlslyit7c%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fbbb.1765&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000400993900021&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fbbb.1765&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D11%26publication_year%3D2017%26pages%3D549-566%26journal%3DBiofuels%252C%2BBioprod%2BBiorefining%26author%3DCA%2BAssis%26author%3DR%2BGonzalez%26author%3DS%2BKelley%26title%3DRisk%2Bmanagement%2Bconsideration%2Bin%2Bthe%2Bbioeconomy&doi=10.1002%2Fbbb.1782&doiOfLink=10.1002%2Fbbb.1765&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2016%26pages%3D267-302%26author%3DK%2BNelson%26author%3DT%2BRetsina%26author%3DM%2BIakovlev%26author%3DA%2BHeiningen%26author%3DY%2BDeng%26author%3DJA%2BShatkin%26title%3DMaterials%2BResearch%2Bfor%2BManufacturing&doi=10.1002%2Fbbb.1782&doiOfLink=10.1007%2F978-3-319-23419-9_9&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC38Xhs1Wltr3I&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-012-9788-z&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000310538300030&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-012-9788-z&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D19%26publication_year%3D2012%26pages%3D2179-2193%26journal%3DCellulose%26author%3DA%2BFerrer%26author%3DE%2BQuintana%26author%3DI%2BFilpponen%26author%3DI%2BSolala%26author%3DT%2BVidal%26author%3DA%2BRodr%25C3%25ADguez%26title%3DEffect%2Bof%2Bresidual%2Blignin%2Band%2Bheteropolysaccharides%2Bin%2Bnanofibrillar%2Bcellulose%2Band%2Bnanopaper%2Bfrom%2Bwood%2Bfibers&doi=10.1002%2Fbbb.1782&doiOfLink=10.1007%2Fs10570-012-9788-z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2MXhtFClsb3E&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.15376%2Fbiores.9.2.2115-2127&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000336960700023&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.15376%2Fbiores.9.2.2115-2127&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D9%26publication_year%3D2014%26pages%3D2115-2127%26journal%3DBioResources%26author%3DP%2BLahtinen%26author%3DS%2BLiukkonen%26author%3DJ%2BPere%26author%3DA%2BSneck%26author%3DH%2BKangas%26title%3DA%2Bcomparative%2Bstudy%2Bof%2Bfibrillated%2Bfibers%2Bfrom%2Bdifferent%2Bmechanical%2Band%2Bchemical%2Bpulps&doi=10.1002%2Fbbb.1782&doiOfLink=10.15376%2Fbiores.9.2.2115-2127&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT


30 Abdul Khalil HPS, Davoudpour Y, Islam MN, Mustapha A, Sudesh K, Dungani R et al., Production and modi�cation of nano�brillated cellulose
using various mechanical processes: A review. Carbohydr Polym 99: 649–665 (2014).

CAS PubMed Web of Science® Google Scholar

31 Johnson DA, E�ects of CNF on Papermaking Properties. In: TAPPI Nanotechnology Conference. Vancouver, Canada. (2014)

Google Scholar

32  GL&V webpage. [Online]. GL&V and University of Maine Alliance. Available at: http://www.glv.com/pulp/�bre�netechnologies/GLVandUnive
rsityofMaineAlliance/GLVandUniversityofMaineAlliance [May 3, 2017].

Google Scholar

33 Isogai A, Saito T and Fukuzumi H, TEMPO-oxidized cellulose nano�bers. Nanoscale 3: 71–85 (2011).

CAS PubMed Web of Science® Google Scholar

34 Saito T, Kimura S, Nishiyama Y and Isogai A, Cellulose nano�bers prepared by TEMPO-mediated oxidation of native cellulose.
Biomacromolecules 8: 2485–2491 (2007).

CAS PubMed Web of Science® Google Scholar

35 Pääkkö M, Ankerfors M, Kosonen H, Nykänen A, Ahola S, Österberg M et al., Enzymatic hydrolysis combined with mechanical shearing and
high-pressure homogenization for nanoscale cellulose �brils and strong gels. Biomacromolecules 8: 1934–1941 (2007).

CAS PubMed Web of Science® Google Scholar

36 Lavoine N, Desloges I, Dufresne A and Bras J, Micro�brillated cellulose - Its barrier properties and applications in cellulosic materials: A review.
Carbohydr Polym 90: 735–764 (2012).

CAS PubMed Web of Science® Google Scholar

37 Carrillo CA, Laine J and Rojas OJ, Microemulsion systems for �ber deconstruction into cellulose nano�brils. ACS Appl Mater Interfaces 6:
22622–22627 (2014).

CAS PubMed Web of Science® Google Scholar

38 Turpin D, Cellulose nanomaterials - Research Roadmap Technical report - Sponsored by Agenda 2020 Technology Alliance, 68p. Available
at: http://www.agenda2020.org/technology-roadmaps.html [November 27, 2016]. (2016).

Google Scholar

39  Blue Goose Inc., The R3  Technology – Renewable Residuals Re�ning. [Online]. Blue Goose Biore�neries Inc., Website. Available at: http://blu
egoosebiore�neries.com/our- technology/ [March 23, 2017].

Google Scholar

40 Chen L, Zhu JY, Baez C, Kitin P and Elder T, Highly thermal-stable and functional cellulose nanocrystals and nano�brils produced using fully
recyclable organic acids. Green Chem 18: 3835–3843 (2016).

CAS Web of Science® Google Scholar

41 Pettersen RC, The chemical composition of wood, in The Chemistry of Solid Wood. Advances in Chemistry Series 207, ed. by RM Rowell.
American Chemical Society, Chapter 2 Washington D.C., pp. 1–9.

Google Scholar

TM

https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3sXhvFarsr%252FJ&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2013.08.069&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=24274556&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2013.08.069&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000329256600084&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2013.08.069&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D99%26publication_year%3D2014%26pages%3D649-665%26journal%3DCarbohydr%2BPolym%26author%3DHPS%2BAbdul%2BKhalil%26author%3DY%2BDavoudpour%26author%3DMN%2BIslam%26author%3DA%2BMustapha%26author%3DK%2BSudesh%26author%3DR%2BDungani%26title%3DProduction%2Band%2Bmodification%2Bof%2Bnanofibrillated%2Bcellulose%2Busing%2Bvarious%2Bmechanical%2Bprocesses%253A%2BA%2Breview&doi=10.1002%2Fbbb.1782&doiOfLink=10.1016%2Fj.carbpol.2013.08.069&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DDA%2BJohnson%26title%3DTAPPI%2BNanotechnology%2BConference&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.glv.com/pulp/fibrefinetechnologies/GLVandUniversityofMaineAlliance/GLVandUniversityofMaineAlliance
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BGL%2526V%2Bwebpage.%2B%255BOnline%255D.%2BGL%2526V%2Band%2BUniversity%2Bof%2BMaine%2BAlliance.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.glv.com%252Fpulp%252Ffibrefinetechnologies%252FGLVandUniversityofMaineAlliance%252FGLVandUniversityofMaineAlliance%2B%255BMay%2B3%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3MXitVChtrk%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2FC0NR00583E&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=20957280&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2FC0NR00583E&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000286204600006&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2FC0NR00583E&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D3%26publication_year%3D2011%26pages%3D71-85%26journal%3DNanoscale%26author%3DA%2BIsogai%26author%3DT%2BSaito%26author%3DH%2BFukuzumi%26title%3DTEMPO%25E2%2580%2590oxidized%2Bcellulose%2Bnanofibers&doi=10.1002%2Fbbb.1782&doiOfLink=10.1039%2FC0NR00583E&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BD2sXns1Cnt78%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fbm0703970&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=17630692&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fbm0703970&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000248755000020&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fbm0703970&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2007%26pages%3D2485-2491%26journal%3DBiomacromolecules%26author%3DT%2BSaito%26author%3DS%2BKimura%26author%3DY%2BNishiyama%26author%3DA%2BIsogai%26title%3DCellulose%2Bnanofibers%2Bprepared%2Bby%2BTEMPO%25E2%2580%2590mediated%2Boxidation%2Bof%2Bnative%2Bcellulose&doi=10.1002%2Fbbb.1782&doiOfLink=10.1021%2Fbm0703970&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ASTN%3A280%3ADC%252BD2svgtlOisg%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fbm061215p&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=17474776&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fbm061215p&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000247107900023&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fbm061215p&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2007%26pages%3D1934-1941%26journal%3DBiomacromolecules%26author%3DM%2BP%25C3%25A4%25C3%25A4kk%25C3%25B6%26author%3DM%2BAnkerfors%26author%3DH%2BKosonen%26author%3DA%2BNyk%25C3%25A4nen%26author%3DS%2BAhola%26author%3DM%2B%25C3%2596sterberg%26title%3DEnzymatic%2Bhydrolysis%2Bcombined%2Bwith%2Bmechanical%2Bshearing%2Band%2Bhigh%25E2%2580%2590pressure%2Bhomogenization%2Bfor%2Bnanoscale%2Bcellulose%2Bfibrils%2Band%2Bstrong%2Bgels&doi=10.1002%2Fbbb.1782&doiOfLink=10.1021%2Fbm061215p&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC38XpvVSksbg%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2012.05.026&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=22839998&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2012.05.026&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000307616500001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.carbpol.2012.05.026&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D90%26publication_year%3D2012%26pages%3D735-764%26journal%3DCarbohydr%2BPolym%26author%3DN%2BLavoine%26author%3DI%2BDesloges%26author%3DA%2BDufresne%26author%3DJ%2BBras%26title%3DMicrofibrillated%2Bcellulose%2B%25E2%2580%2590%2BIts%2Bbarrier%2Bproperties%2Band%2Bapplications%2Bin%2Bcellulosic%2Bmaterials%253A%2BA%2Breview&doi=10.1002%2Fbbb.1782&doiOfLink=10.1016%2Fj.carbpol.2012.05.026&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2cXitVamsr3N&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fam5067332&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=25454578&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fam5067332&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000347139400104&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1021%2Fam5067332&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D2014%26pages%3D22622-22627%26journal%3DACS%2BAppl%2BMater%2BInterfaces%26author%3DCA%2BCarrillo%26author%3DJ%2BLaine%26author%3DOJ%2BRojas%26title%3DMicroemulsion%2Bsystems%2Bfor%2Bfiber%2Bdeconstruction%2Binto%2Bcellulose%2Bnanofibrils&doi=10.1002%2Fbbb.1782&doiOfLink=10.1021%2Fam5067332&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.agenda2020.org/technology-roadmaps.html
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DTurpin%2BD%252C%2BCellulose%2Bnanomaterials%2B%25E2%2580%2590%2BResearch%2BRoadmap%2BTechnical%2Breport%2B%25E2%2580%2590%2BSponsored%2Bby%2BAgenda%2B2020%2BTechnology%2BAlliance%252C%2B68p.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.agenda2020.org%252Ftechnology%25E2%2580%2590roadmaps.html%2B%255BNovember%2B27%252C%2B2016%255D.%2B%25282016%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://bluegoosebiorefineries.com/our-
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BBlue%2BGoose%2BInc.%252C%2BThe%2BR3TM%2BTechnology%2B%25E2%2580%2593%2BRenewable%2BResiduals%2BRefining.%2B%255BOnline%255D.%2BBlue%2BGoose%2BBiorefineries%2BInc.%252C%2BWebsite.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fbluegoosebiorefineries.com%252Four%25E2%2580%2590%2Btechnology%252F%2B%255BMarch%2B23%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC28Xms1Klsrg%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2FC6GC00687F&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000378715700020&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1039%2FC6GC00687F&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D18%26publication_year%3D2016%26pages%3D3835-3843%26journal%3DGreen%2BChem%26author%3DL%2BChen%26author%3DJY%2BZhu%26author%3DC%2BBaez%26author%3DP%2BKitin%26author%3DT%2BElder%26title%3DHighly%2Bthermal%25E2%2580%2590stable%2Band%2Bfunctional%2Bcellulose%2Bnanocrystals%2Band%2Bnanofibrils%2Bproduced%2Busing%2Bfully%2Brecyclable%2Borganic%2Bacids&doi=10.1002%2Fbbb.1782&doiOfLink=10.1039%2FC6GC00687F&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DPettersen%2BRC%252C%2BThe%2Bchemical%2Bcomposition%2Bof%2Bwood%252C%2Bin%2BThe%2BChemistry%2Bof%2BSolid%2BWood.%2BAdvances%2Bin%2BChemistry%2BSeries%2B207%252C%2Bed.%2Bby%2BRM%2BRowell.%2BAmerican%2BChemical%2BSociety%252C%2BChapter%2B2%2BWashington%2BD.C.%252C%2Bpp.%2B1%25E2%2580%25939.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT


42  CEPI (Confederation of European Paper Industries), Pulp and Paper Industry - Definitions and Concepts. [Online]. Available at: http://ww
w.cepi.org/system/�les/public/documents/publications/statistics/2014/FINAL%20CEPI%20De�nitions%20and%20Concepts_0.pdf [April 27,
2017].

Google Scholar

43 Wang QQ, Zhu JY, Reiner RS, Verrill SP, Baxa U, McNeil SE et al., Approaching zero cellulose loss in cellulose nanocrystal (CNC) production:
Recovery and characterization of cellulosic solid residues (CSR) and CNC. Cellulose 19: 2033–2047 (2012).

CAS Web of Science® Google Scholar

44 Peng Y, Gardner DJ and Han Y, Drying cellulose nano�brils: In search of a suitable method. Cellulose 19: 91–102 (2012).

CAS Web of Science® Google Scholar

45 Voronova MI, Zakharov AG, Kuznetsov OY and Surov OV, The e�ect of drying technique of nanocellulose dispersions on properties of dried
materials. Mater Lett 68: 164–167 (2012).

CAS Web of Science® Google Scholar

46 Albarelli J, Paidosh A, Santos DT, Maréchal F and Meireles MAA, Environmental, energetic and economic evaluation of implementing a
supercritical �uid-based nanocellulose production process in a sugarcane biore�nery. Chem Eng Trans 47: 49–54 (2016).

Web of Science® Google Scholar

47 Cowie J, Nanocellulose - Technology & Business Trends (2015).

Google Scholar

48 Ireland S, Jones P, Moon RJ, Wegner T and Neih W, Cellulose Nanomaterials – Technical State of Art Presentation at Forest Service Workshop
on Cellulose Nanomaterials – A Path Towards Commercialization, Washington D.C., USA (2014).

Google Scholar

49 Reiner RS and Rudie AW, Process Scale-Up of Cellulose Nanocrystal Production to 25 kg per Batch at the Forest Products Laboratory, in
Production and applications of Cellulose nanomaterials, ed. by MT Postek, RJ Moon, AW Rudie et al., TAPPI Press, Peachtree Corners, GA, USA,
pp. 21–24 (2013).

Google Scholar

50  The next - generation bioproduct mill. [Online]. Metsä Group Webpage. Available at: http://bioproductmill.com/about?the?bioproduct?mill
[January 27, 2017].

Google Scholar

51  Information gathered with Dr. Carl Houtman at Forest Products Laboratory - personal communication (2016).

Google Scholar

52  American Process, CNC Project FEL1 Stage Gate CAPEX. FPL, Atlanta, GA, USA (2016).

Google Scholar

53  ICIS, Indicative Chemical Prices A-Z. [Online]. Available at: http://www.icis.com/chemicals/channel-info-chemicals-a-z/ [November 28, 2016].

Google Scholar

54  EIA, Electric Power Monthly: with data for August 2016. [Online]. EEA, Washington, D.C. (2016). Available at: www.eia.gov [November 26
2016].

http://www.cepi.org/system/files/public/documents/publications/statistics/2014/FINAL%20CEPI%20Definitions%20and%20Concepts_0.pdf
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BCEPI%2B%2528Confederation%2Bof%2BEuropean%2BPaper%2BIndustries%2529%252C%2BPulp%2Band%2BPaper%2BIndustry%2B%25E2%2580%2590%2BDefinitions%2Band%2BConcepts.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.cepi.org%252Fsystem%252Ffiles%252Fpublic%252Fdocuments%252Fpublications%252Fstatistics%252F2014%252FFINAL%252520CEPI%252520Definitions%252520and%252520Concepts_0.pdf%2B%255BApril%2B27%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC38Xhs1WlsbnJ&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-012-9765-6&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000310538300019&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-012-9765-6&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D19%26publication_year%3D2012%26pages%3D2033-2047%26journal%3DCellulose%26author%3DQQ%2BWang%26author%3DJY%2BZhu%26author%3DRS%2BReiner%26author%3DSP%2BVerrill%26author%3DU%2BBaxa%26author%3DSE%2BMcNeil%26title%3DApproaching%2Bzero%2Bcellulose%2Bloss%2Bin%2Bcellulose%2Bnanocrystal%2B%2528CNC%2529%2Bproduction%253A%2BRecovery%2Band%2Bcharacterization%2Bof%2Bcellulosic%2Bsolid%2Bresidues%2B%2528CSR%2529%2Band%2BCNC&doi=10.1002%2Fbbb.1782&doiOfLink=10.1007%2Fs10570-012-9765-6&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC38XlvVWiug%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-011-9630-z&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000298994600009&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-011-9630-z&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D19%26publication_year%3D2012%26pages%3D91-102%26journal%3DCellulose%26author%3DY%2BPeng%26author%3DDJ%2BGardner%26author%3DY%2BHan%26title%3DDrying%2Bcellulose%2Bnanofibrils%253A%2BIn%2Bsearch%2Bof%2Ba%2Bsuitable%2Bmethod&doi=10.1002%2Fbbb.1782&doiOfLink=10.1007%2Fs10570-011-9630-z&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC3MXhs1Omt7jF&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.matlet.2011.09.115&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000300480600047&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1016%2Fj.matlet.2011.09.115&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D68%26publication_year%3D2012%26pages%3D164-167%26journal%3DMater%2BLett%26author%3DMI%2BVoronova%26author%3DAG%2BZakharov%26author%3DOY%2BKuznetsov%26author%3DOV%2BSurov%26title%3DThe%2Beffect%2Bof%2Bdrying%2Btechnique%2Bof%2Bnanocellulose%2Bdispersions%2Bon%2Bproperties%2Bof%2Bdried%2Bmaterials&doi=10.1002%2Fbbb.1782&doiOfLink=10.1016%2Fj.matlet.2011.09.115&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000383875000009&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_47_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D47%26publication_year%3D2016%26pages%3D49-54%26journal%3DChem%2BEng%2BTrans%26author%3DJ%2BAlbarelli%26author%3DA%2BPaidosh%26author%3DDT%2BSantos%26author%3DF%2BMar%25C3%25A9chal%26author%3DMAA%2BMeireles%26title%3DEnvironmental%252C%2Benergetic%2Band%2Beconomic%2Bevaluation%2Bof%2Bimplementing%2Ba%2Bsupercritical%2Bfluid%25E2%2580%2590based%2Bnanocellulose%2Bproduction%2Bprocess%2Bin%2Ba%2Bsugarcane%2Bbiorefinery&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DCowie%2BJ%252C%2BNanocellulose%2B%25E2%2580%2590%2BTechnology%2B%2526%2BBusiness%2BTrends%2B%25282015%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DS%2BIreland%26author%3DT%2BWegner%26author%3DW%2BNeih%26title%3DJones%2BP&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2013%26pages%3D21-24%26author%3DRS%2BReiner%26author%3DAW%2BRudie%26title%3DProduction%2Band%2Bapplications%2Bof%2BCellulose%2Bnanomaterials&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://bioproductmill.com/about?the?bioproduct?mill
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BThe%2Bnext%2B%25E2%2580%2590%2Bgeneration%2Bbioproduct%2Bmill.%2B%255BOnline%255D.%2BMets%25C3%25A4%2BGroup%2BWebpage.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fbioproductmill.com%252Fabout%253Fthe%253Fbioproduct%253Fmill%2B%255BJanuary%2B27%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BInformation%2Bgathered%2Bwith%2BDr.%2BCarl%2BHoutman%2Bat%2BForest%2BProducts%2BLaboratory%2B%25E2%2580%2590%2Bpersonal%2Bcommunication%2B%25282016%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BAmerican%2BProcess%252C%2BCNC%2BProject%2BFEL1%2BStage%2BGate%2BCAPEX.%2BFPL%252C%2BAtlanta%252C%2BGA%252C%2BUSA%2B%25282016%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.icis.com/chemicals/channel-info-chemicals-a-z/
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BICIS%252C%2BIndicative%2BChemical%2BPrices%2BA%25E2%2580%2590Z.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.icis.com%252Fchemicals%252Fchannel%25E2%2580%2590info%25E2%2580%2590chemicals%25E2%2580%2590a%25E2%2580%2590z%252F%2B%255BNovember%2B28%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.eia.gov/
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BEIA%252C%2BElectric%2BPower%2BMonthly%253A%2Bwith%2Bdata%2Bfor%2BAugust%2B2016.%2B%255BOnline%255D.%2BEEA%252C%2BWashington%252C%2BD.C.%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bwww.eia.gov%2B%255BNovember%2B26%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT


Google Scholar

55  US Treasury, US Economic Statistics - Monthly Data. 2012–2015. [Online]. Available at: https://www.treasury.gov/resource-center/data-chart
-center/monitoring-the-economy/Documents/monthly ECONOMIC DATA TABLES.pdf [October 28, 2016].

Google Scholar

56 Ulrich GD and Vasudevan PT, How to estimate utility costs. Chem Eng 113: 66–69 (2006).

Web of Science® Google Scholar

57  RISI database. [Online]. RISI (2016). Available at: http://www.risiinfo.com/ [December 9, 2016].

Google Scholar

58  Environmental Protection Agency, Drinking Water Costs & Federal Funding, document number EPA 816-F-04-038 (2004).

Google Scholar

59  US Geological Survey, 2015, Mineral Commodity Summaries (2015) 196p. Epub ahead of print 2015. http://doi.org/10.3133/70140094

Google Scholar

60 Humbird D, Davis R, Tao L, Kinchin C, Hsu D, Aden A, Schoen P et al., Process Design and Economics for Biochemical Conversion of

Lignocellulosic Biomass to Ethanol - Dilute-Acid Pretreatment and Enzymatic Hydrolysis of Corn Stover. Epub ahead of print 2011. http://
doi.org/10.2172/1013269

Google Scholar

61 Damodaran A, Tax Rates by Sector. [Online]. New York University (2016). Available at: http://pages.stern.nyu.edu/~adamodar/New_Home_Pa
ge/data�le/taxrate.htm [December 20, 2016].

Google Scholar

62  Deloitte, Corporate Tax Rates. [Online]. Deloitte Online (2016). Available at: https://www2.deloitte.com/content/dam/Deloitte/global/Docu
ments/Tax/dttl-tax-corporate-tax-rates.pdf [December 20, 2016].

Google Scholar

63 Damodaran A, Cost of Capital by Industry Sector. [Online]. New York University. Available at: http://people.stern.nyu.edu/adamodar/New_Ho
me_Page/data�le/wacc.html [January 30, 2017].

Google Scholar

64 Holland FA and Wilkinson JK, Process Economics, in Perry's Chemical Engineers’ Handbook, ed by RH Perry, DW Green, and JO Maloney.
McGraw-Hill, New York, pp. 9–1 – 9–80 (1997).

Google Scholar

65 Brigham EF and Houston JF, Fundamentals of Financial Management. 13th ed. South-Western Cengage Learning, Mason, OH, USA (2013).

Google Scholar

66 Sinnott RK, Coulson & Richardson's Chemical Engineering - Chemical Engineering Design v.6. 4th ed. Butterworth Heinemann, Oxford,
UK (2005).

Google Scholar

67  Bureau of Labor Statistics, Producer Price Index-Commodities (Sulfuric Acid - WPU0613020T1). [Online]. BLS (2016). Available at: http://data.b
ls.gov/cgi-bin/srgate [December 5, 2016].

https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BEIA%252C%2BElectric%2BPower%2BMonthly%253A%2Bwith%2Bdata%2Bfor%2BAugust%2B2016.%2B%255BOnline%255D.%2BEEA%252C%2BWashington%252C%2BD.C.%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bwww.eia.gov%2B%255BNovember%2B26%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.treasury.gov/resource-center/data-chart-center/monitoring-the-economy/Documents/monthly
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BUS%2BTreasury%252C%2BUS%2BEconomic%2BStatistics%2B%25E2%2580%2590%2BMonthly%2BData.%2B2012%25E2%2580%25932015.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttps%253A%252F%252Fwww.treasury.gov%252Fresource%25E2%2580%2590center%252Fdata%25E2%2580%2590chart%25E2%2580%2590center%252Fmonitoring%25E2%2580%2590the%25E2%2580%2590economy%252FDocuments%252Fmonthly%2BECONOMIC%2BDATA%2BTABLES.pdf%2B%255BOctober%2B28%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000236901600010&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_57_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D113%26publication_year%3D2006%26pages%3D66-69%26journal%3DChem%2BEng%26author%3DGD%2BUlrich%26author%3DPT%2BVasudevan%26title%3DHow%2Bto%2Bestimate%2Butility%2Bcosts&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://www.risiinfo.com/
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BRISI%2Bdatabase.%2B%255BOnline%255D.%2BRISI%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fwww.risiinfo.com%252F%2B%255BDecember%2B9%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BEnvironmental%2BProtection%2BAgency%252C%2BDrinking%2BWater%2BCosts%2B%2526%2BFederal%2BFunding%252C%2Bdocument%2Bnumber%2BEPA%2B816%25E2%2580%2590F%25E2%2580%259004%25E2%2580%2590038%2B%25282004%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://doi.org/10.3133/70140094
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BUS%2BGeological%2BSurvey%252C%2B2015%252C%2BMineral%2BCommodity%2BSummaries%2B%25282015%2529%2B196p.%2BEpub%2Bahead%2Bof%2Bprint%2B2015.%2Bhttp%253A%252F%252Fdoi.org%252F10.3133%252F70140094&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://doi.org/10.2172/1013269
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DHumbird%2BD%252C%2BDavis%2BR%252C%2BTao%2BL%252C%2BKinchin%2BC%252C%2BHsu%2BD%252C%2BAden%2BA%252C%2BSchoen%2BP%2Bet%2Bal.%252C%2BProcess%2BDesign%2Band%2BEconomics%2Bfor%2BBiochemical%2BConversion%2Bof%2BLignocellulosic%2BBiomass%2Bto%2BEthanol%2B%25E2%2580%2590%2BDilute%25E2%2580%2590Acid%2BPretreatment%2Band%2BEnzymatic%2BHydrolysis%2Bof%2BCorn%2BStover.%2BEpub%2Bahead%2Bof%2Bprint%2B2011.%2Bhttp%253A%252F%252Fdoi.org%252F10.2172%252F1013269&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/taxrate.htm
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DDamodaran%2BA%252C%2BTax%2BRates%2Bby%2BSector.%2B%255BOnline%255D.%2BNew%2BYork%2BUniversity%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fpages.stern.nyu.edu%252F%257Eadamodar%252FNew_Home_Page%252Fdatafile%252Ftaxrate.htm%2B%255BDecember%2B20%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www2.deloitte.com/content/dam/Deloitte/global/Documents/Tax/dttl-tax-corporate-tax-rates.pdf
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BDeloitte%252C%2BCorporate%2BTax%2BRates.%2B%255BOnline%255D.%2BDeloitte%2BOnline%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bhttps%253A%252F%252Fwww2.deloitte.com%252Fcontent%252Fdam%252FDeloitte%252Fglobal%252FDocuments%252FTax%252Fdttl%25E2%2580%2590tax%25E2%2580%2590corporate%25E2%2580%2590tax%25E2%2580%2590rates.pdf%2B%255BDecember%2B20%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://people.stern.nyu.edu/adamodar/New_Home_Page/datafile/wacc.html
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DDamodaran%2BA%252C%2BCost%2Bof%2BCapital%2Bby%2BIndustry%2BSector.%2B%255BOnline%255D.%2BNew%2BYork%2BUniversity.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fpeople.stern.nyu.edu%252Fadamodar%252FNew_Home_Page%252Fdatafile%252Fwacc.html%2B%255BJanuary%2B30%252C%2B2017%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1997%26author%3DFA%2BHolland%26author%3DJK%2BWilkinson%26title%3DPerry%2527s%2BChemical%2BEngineers%25E2%2580%2599%2BHandbook&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2013%26author%3DEF%2BBrigham%26author%3DJF%2BHouston%26title%3DFundamentals%2Bof%2BFinancial%2BManagement&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2005%26author%3DRK%2BSinnott%26title%3DCoulson%2B%2526%2BRichardson%2527s%2BChemical%2BEngineering%2B%25E2%2580%2590%2BChemical%2BEngineering%2BDesign%2Bv.6&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://data.bls.gov/cgi-bin/srgate


Download PDF

Google Scholar

68  Bureau of Labor Statistics, Producer Price Index-Commodities (Lime - WPU06130213). [Online]. BLS (2016). Available at: http://data.bls.gov/c
gi-bin/srgate [December 5, 2016].

Google Scholar

69  Federal Reserve Economic Data (FRED). [Online]. Consumer Price Index for All Urban Consumers: All Items from 2006 to 2016. Available at: htt
ps://fred.stlouisfed.org/series/CPIAUCSL [December 5, 2016].

Google Scholar

70  Palisade, Interpreting Regression Coe�cients in Tornado Graphs. [Online]. Available at: http://kb.palisade.com/index.php?pg=kb.page&id=1
38 [December 27, 2016].

Google Scholar

71 Chen L, Wang Q, Hirth K, Baez C, Agarwal UP and Zhu JY, et al., Tailoring the yield and characteristics of wood cellulose nanocrystals (CNC)
using concentrated acid hydrolysis. Cellulose 22: 1753–1762 (2015).

CAS PubMed Web of Science® Google Scholar

72 Kontturi E, Meriluoto A, Penttilä PA, Baccile N, Malho JM, Potthast A et al., Degradation and Crystallization of Cellulose in Hydrogen Chloride
Vapor for High-Yield Isolation of Cellulose Nanocrystals. Angew Chemie - Int Ed 55: 14455–14458 (2016).

CAS PubMed Web of Science® Google Scholar

73 Peng Y, Han Y and Gardner DJ, Spray-drying cellulose nano�brils: e�ect of drying process parameters on particle morphology. Wood Fiber Sci

44: 1–14 (2012).

Web of Science® Google Scholar

74  US Department of Agriculture, Cellulose Nanomaterials — A Path Towards Commercialization Workshop Report. USDA Forest Service -
National Nanotechnology Initiative, Washington D.C. (2014).

Google Scholar

75  GEA Process Engineering Inc. Quotation for spraydrying system. (2017).

Google Scholar

Citing Literature 

ABOUT US

MEMBERSHIP

© 2024 Society of Chemical Industry (SCI)

https://scijournals.onlinelibrary.wiley.com/doi/pdf/10.1002/bbb.1782
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BBureau%2Bof%2BLabor%2BStatistics%252C%2BProducer%2BPrice%2BIndex%25E2%2580%2590Commodities%2B%2528Sulfuric%2BAcid%2B%25E2%2580%2590%2BWPU0613020T1%2529.%2B%255BOnline%255D.%2BBLS%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fdata.bls.gov%252Fcgi%25E2%2580%2590bin%252Fsrgate%2B%255BDecember%2B5%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://data.bls.gov/cgi-bin/srgate
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BBureau%2Bof%2BLabor%2BStatistics%252C%2BProducer%2BPrice%2BIndex%25E2%2580%2590Commodities%2B%2528Lime%2B%25E2%2580%2590%2BWPU06130213%2529.%2B%255BOnline%255D.%2BBLS%2B%25282016%2529.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fdata.bls.gov%252Fcgi%25E2%2580%2590bin%252Fsrgate%2B%255BDecember%2B5%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://fred.stlouisfed.org/series/CPIAUCSL
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BFederal%2BReserve%2BEconomic%2BData%2B%2528FRED%2529.%2B%255BOnline%255D.%2BConsumer%2BPrice%2BIndex%2Bfor%2BAll%2BUrban%2BConsumers%253A%2BAll%2BItems%2Bfrom%2B2006%2Bto%2B2016.%2BAvailable%2Bat%253A%2Bhttps%253A%252F%252Ffred.stlouisfed.org%252Fseries%252FCPIAUCSL%2B%255BDecember%2B5%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
http://kb.palisade.com/index.php?pg=kb.page&id=138
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BPalisade%252C%2BInterpreting%2BRegression%2BCoefficients%2Bin%2BTornado%2BGraphs.%2B%255BOnline%255D.%2BAvailable%2Bat%253A%2Bhttp%253A%252F%252Fkb.palisade.com%252Findex.php%253Fpg%253Dkb.page%2526id%253D138%2B%255BDecember%2B27%252C%2B2016%255D.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC2MXmt1Wntr4%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-015-0615-1&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=18550784&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-015-0615-1&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000354193000022&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1007%2Fs10570-015-0615-1&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D22%26publication_year%3D2015%26pages%3D1753-1762%26journal%3DCellulose%26author%3DL%2BChen%26author%3DQ%2BWang%26author%3DK%2BHirth%26author%3DC%2BBaez%26author%3DUP%2BAgarwal%26author%3DJY%2BZhu%26title%3DTailoring%2Bthe%2Byield%2Band%2Bcharacteristics%2Bof%2Bwood%2Bcellulose%2Bnanocrystals%2B%2528CNC%2529%2Busing%2Bconcentrated%2Bacid%2Bhydrolysis&doi=10.1002%2Fbbb.1782&doiOfLink=10.1007%2Fs10570-015-0615-1&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fbbb.1782&key=1%3ACAS%3A528%3ADC%252BC28XhslWjurzJ&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fanie.201606626&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fbbb.1782&key=27761976&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fanie.201606626&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000387028000048&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=10.1002%2Fanie.201606626&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D55%26publication_year%3D2016%26pages%3D14455-14458%26journal%3DAngew%2BChemie%2B%25E2%2580%2590%2BInt%2BEd%26author%3DE%2BKontturi%26author%3DA%2BMeriluoto%26author%3DPA%2BPenttil%25C3%25A4%26author%3DN%2BBaccile%26author%3DJM%2BMalho%26author%3DA%2BPotthast%26title%3DDegradation%2Band%2BCrystallization%2Bof%2BCellulose%2Bin%2BHydrogen%2BChloride%2BVapor%2Bfor%2BHigh%25E2%2580%2590Yield%2BIsolation%2Bof%2BCellulose%2BNanocrystals&doi=10.1002%2Fbbb.1782&doiOfLink=10.1002%2Fanie.201606626&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fbbb.1782&key=000272762600001&getFTLinkType=true&doiForPubOfPage=10.1002%2Fbbb.1782&refDoi=e_1_2_7_74_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D44%26publication_year%3D2012%26pages%3D1-14%26journal%3DWood%2BFiber%2BSci%26author%3DY%2BPeng%26author%3DY%2BHan%26author%3DDJ%2BGardner%26title%3DSpray%25E2%2580%2590drying%2Bcellulose%2Bnanofibrils%253A%2Beffect%2Bof%2Bdrying%2Bprocess%2Bparameters%2Bon%2Bparticle%2Bmorphology&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BUS%2BDepartment%2Bof%2BAgriculture%252C%2BCellulose%2BNanomaterials%2B%25E2%2580%2594%2BA%2BPath%2BTowards%2BCommercialization%2BWorkshop%2BReport.%2BUSDA%2BForest%2BService%2B%25E2%2580%2590%2BNational%2BNanotechnology%2BInitiative%252C%2BWashington%2BD.C.%2B%25282014%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://scijournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BGEA%2BProcess%2BEngineering%2BInc.%2BQuotation%2Bfor%2Bspraydrying%2Bsystem.%2B%25282017%2529.&doi=10.1002%2Fbbb.1782&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.soci.org/
https://www.soci.org/about-us
https://www.soci.org/membership


ABOUT WILEY ONLINE LIBRARY

Privacy Policy

Terms of Use

About Cookies

Manage Cookies
Accessibility

Wiley Research DE&I Statement and Publishing Policies

HELP & SUPPORT

Contact Us

Training and Support

DMCA & Reporting Piracy

OPPORTUNITIES

Subscription Agents

Advertisers & Corporate Partners

CONNECT WITH WILEY

The Wiley Network

Wiley Press Room

Copyright © 1999-2024 John Wiley & Sons, Inc or related companies. All rights reserved, including rights for text and data mining and training of arti�cial intelligence technologies or
similar technologies.

https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/

