
United States Patent 

USOO7749.463B2 

(12) (10) Patent No.: US 7,749,463 B2 
Khan et al. (45) Date of Patent: Jul. 6, 2010 

(54) APPARATUS FOR PRODUCING 4,482,134 A * 1 1/1984 Uda et al. ................... 266/217 
NANO-PARTICLES OF MOLYBDENUM 4.551.313 A * 1 1/1985 Sabacky et al. ............... 423.59 
OXDE 4,732.369 A 3/1988 Araya et al. 

(75) Inventors: Mohamed H. Khan, Tucson, AZ (US); 4,865,832 A 9/1989 Kamijyo 
James A. Cole, Ft. Madison, IA (US); 5,045,516 A 9/1991 Vogel et al. 
Joel A. Taube, Donnellson, IA (US) 5,185,133 A 2f1993 Scheftie et al. 

5,298,227 A * 3/1994 Hirth et al. ..................... 423.1 (73) Assignee: Cyprus Amax Minerals Company, 
Phoenix, AZ (US) 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 (Continued) 
U.S.C. 154(b) by 1523 days. FOREIGN PATENT DOCUMENTS 

(21) Appl. No.: 10/222,626 JP 62-2O78O2. A 9, 1987 

(22) Filed: Aug. 16, 2002 

(65) Prior Publication Data (Continued) 

US 2003/OOO3O34 A1 Jan. 2, 2003 OTHER PUBLICATIONS 

Related U.S. Application Data Non-Final Office Action, dated Jun. 2, 2009 for U.S. Appl. No. 
(62) Division of application No. 09/709,838, filed on Nov. 12/275,844, 17 pages. 

9, 2000, now Pat. No. 6,468,497. 
Primary Examiner Jennifer A Leung 

(51) Int. Cl. (74) Attorney, Agent, or Firm Fennemore Craig, P.C. 
BOII 19/00 (2006.01) 
B22F 9/OO (2006.01) (57) ABSTRACT 
COIG 39/02 (2006.01) 

(52) U.S. Cl. ....................... 422/198; 422/207:422/202; 
422/244; 266/148; 266/146 Apparatus for producing nano-particles comprises a furnace 

(58) Field of Classification Search ................. 422/198, defining a vapor region therein. A precipitation conduit hav 
422/207, 244, 150, 151, 188, 189, 194; 75/343, ing an inlet end and an outlet end is positioned with respect to 

75/363,367; 266/148-149 the furnace so that the inlet end is open to the vapor region. A 
See application file for complete search history. quench fluid port positioned within the precipitation conduit 

(56) References Cited provides a quench fluid stream to the precipitation conduit to 

U.S. PATENT DOCUMENTS 

587,068 A * 7/1897 Stickney ..................... 423,572 
1,522,091 A * 1/1925 Alexander .................. 423,203 
2,330,724. A * 9, 1943 McCarroll et al. ......... T5/10.33 
3.416,977 A 12, 1968 Rein .......................... 148,577 

precipitate nano-particles within the precipitation conduit. A 
product collection apparatus connected to the outlet end of 
the precipitation conduit collects the nano-particles produced 
within the precipitation conduit. 

8 Claims, 3 Drawing Sheets 

  


