a2 United States Patent

Gardner et al.

US008372320B2

(10) Patent No.: US 8,372,320 B2
(45) Date of Patent: Feb. 12,2013

(54)

(735)

(73)

")

@

(22)

(65)

(60)

(1)

(52)
(58)

(56)

METHOD FOR DRYING CELLULOSE
NANOFIBRILS

Inventors: Douglas J. Gardner, Brewer, ME (US);
Yousoo Han, Bangor, ME (US);
Yucheng Peng, Old Town, ME (US)

Assignee: University of Maine System Board of
Trustees, Bangor, ME (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 84 days.

Appl. No.: 13/095,315
Filed: Apr. 27, 2011

Prior Publication Data

US 2011/0260348 A1 Oct. 27,2011

Related U.S. Application Data

Provisional application No. 61/328,236, filed on Apr.
27, 2010.

Int. CL.

D21C 9/00 (2006.01)

B29B 9/00 (2006.01)

US.CL ... 264/5; 264/7; 264/13; 162/9; 162/10
Field of Classification Search ....................... None
See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

6,308,434 Bl  10/2001 Chickering, IIT et al.
6,837,970 B2 1/2005 Ko etal.

2001/0011516 Al* 82001 Cantianietal. ........... 106/162.1
2007/0075462 Al 4/2007 Coughlin et al.

2009/0203642 Al 8/2009 Morganti et al.
2010/0285295 Al* 11/2010 Wangetal. .............. 428/292.4
2012/0038073 Al* 2/2012 Snyderetal. ... 264/12

FOREIGN PATENT DOCUMENTS

EP 2196478 Al 6/2010
JP 2009263652 A 11/2009

OTHER PUBLICATIONS

“Cellulose Nanostructures with Tailored Fuinctionalities,” EMPA
Materials Science & Technology, 2009, www.empa.ch.

Gardner, “Adhesion and Surface Issues in Cellulose and Nanocel-
lulose,” Journal of Adhesion Science and Technology, 2008.

Levis, “Production and evaluation of size reduced grades of
microcrystalline cellulose,” International Journal of Pharmaceutics,
2001.

“Spray drying solutions for R&D and small scale production,” GEA
Process Engineering, GEA Niro, www.niroinc.com.

Patent Cooperation Treaty International Search Report, Application
No. PCT/US2011/034096, dated Nov. 22, 2011.

Quievy, et al., “Influence of homogenization and drying on the ther-
mal stability of microfibrillated cellulose”, Polymer Degradation and
Stability, 2010, vol. 95, pp. 306-314.

Zimmermann, et al., “Properties of nanofibrillated cellulose from
different raw materials and its reinforcement potential”, Carbohy-
drate Poylmers, 2010, vol. 79, pp. 1086-1093.

* cited by examiner

Primary Examiner — Mary F Theisen
(74) Attorney, Agent, or Firm — MacMillan, Sobanski &
Todd, LLC

(57) ABSTRACT

A method of producing dried cellulose nanofibrils includes
atomizing an aqueous suspension of cellulose nanofibrils and
introducing the atomized aqueous suspension into a drying
chamber of a drying apparatus. The aqueous suspension is
then dried, thereby forming substantially non-agglomerated
dried cellulose nanofibrils.
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