
United States Patent 

USOO7462272B2 

(12) (10) Patent No.: US 7.462,272 B2 
Marsden et al. (45) Date of Patent: *Dec. 9, 2008 

(54) PROCESS FOR MULTIPLESTAGE DIRECT (56) References Cited 
ELECTROWINNING OF COPPER U.S. PATENT DOCUMENTS 

(75) Inventors: John O. Marsden, Phoenix, AZ (US); M 
Robert E. Brewer, deceased, late of ge 4. 2. E. et al. 

was a Oung et al. 

s E. St. Cit 6,451,089 B1* 9/2002 Marsden et al. ............... 75,744 
rewer legal repreverark City, 6,663,689 B2 * 12/2003 Marsden et al. ............... 75,744 

UT (US); Joanna M. Robertson, 6,676,909 B2 * 1/2004 Marsden et al. ............... 423, 28 
Thatcher, AZ (US); David R. 6,972,107 B2 * 12/2005 Marsden et al. ............. 266/171 
Baughman, Golden, CO (US); Philip 2002/0044899 A1 4/2002 Marsden et al. ............... 423, 28 
Thompson, West Valley City, UT (US); 
Wayne W. Hazen, Lakewood, CO (US); (Continued) 
street, Bemelmans, Indian OTHER PUBLICATIONS 

(73) Assignee: Phelps Dodge Corporation, Phoenix, PCT International Search Report, Mailing Date: Apr. 24, 2006. 
AZ (US) (Continued) 

(*) Notice: Subject to any site the t d tly Primary Examiner Bruce F Bell 
past S. e 2 d justed under (74) Attorney, Agent, or Firm Snell & Wilmer L.L.P. 

M YW- y ayS. 

This patent is Subject to a terminal dis- (57) ABSTRACT 
claimer. 

(21) Appl. No.: 11/163,761 A system and process for recovering copper from a copper 
containing ore, concentrate, or other copper-bearing material 

(22) Filed: Oct. 28, 2005 to produce high quality cathode copper from a leach Solution 
(65) Prior Publication Data without the use of copper solvent/solution extraction tech 

niques or apparatus. A process for recovering copper from a 
US 2006/014471.6 A1 Jul. 6, 2006 copper-containing ore generally includes the steps of provid 

Related U.S. Application Data ing a feed stream containing comminuted copper-containing 
60) Provisional application No. 60/623.199 filed on Oct ore, concentrate, or other copper-bearing material, leaching 
(60) Provisional application No. 199, Illed on UCL. the feed stream to yield a copper-containing Solution, condi 

29, 2004. tioning the copper-containing Solution through one or more 
(51) Int. Cl. physical or chemical conditioning steps, and electrowinning 

C25C I/2 (2006.01) copper directly from the copper-containing solution in mul 
(52) U.S. Cl. ....................... 205/580; 205/574; 205/581; tiple electrowinning stages, without subjecting the copper 

205/584: 205/585; 205/586 containing solution to solvent/solution extraction prior to 
(58) Field of Classification Search ................. 205/574, electrowinning. 

205/580,584,586,581,585 
See application file for complete search history. 19 Claims, 3 Drawing Sheets 

125 

113 

- 10 
1010- CUSARATION 

(OPTIONAL y 
09 

2 

1020-st : N st-L excess. 
127 

1030s. 

112 13 
1040 Y ATMOSPHERiCFLASH - . 

1051 15 19 

1050 - 

esco 
RECYCLE TANK 

17 

FIRST STAGE DIREC 
LecTRWINNING : 

120 Y - Ocu ) 
1080-N Telectrolyte ' 

RECYCLE TANK 128 

123 -121 A - - - - 
109 SecMSTADERECT -a-a- 

CTROWINNING 7 
- 122 

  


