United States Patent

US006497745B2

(12) (10) Patent No.: US 6,497,745 B2
Marsden et al. @#5) Date of Patent: Dec. 24, 2002
(54) METHOD FOR PROCESSING ELEMENTAL FOREIGN PATENT DOCUMENTS
SULFUR-BEARING MATERIALS USING
HIGH TEMPERATURE PRESSURE AU 0219785 121958
LEACHING OTHER PUBLICATIONS
(75) Inventors: John O. Marsden, Phoenix, AZ (US); Evans, et al., “International Symposium of Hydrometal-
Robert E. Brewer, Safford, AZ (US); lurgy,” Mar. 1, 1973, 2 pages.
Joanna M. Robertson, Thatcher, AZ Duyesteyn, et al., “The Escondida Process for Copper Con-
(US);, Wayne W. Hazen, Lakewood, centrates,” 1998 No Month.
CO (US); Philip Thompson, West King, et al., “The Total Pressure Oxidation of Copper
Valley City, UT (US); David R. Concentrates,” 1993 No Month.
Baughman, Golden, CO (US) King, J. A., “Autoclaving of Copper Concentrates,” paper
. ] . . from COPPER 95, vol. III: Electrorefining and Hydromet-
(73)  Assignee: gl%el(%ssg)odge Corporation, Phoenix, allurgy of Copper, International Conference held in San-
tiago, Chile, Nov. 1995.
(*) Notice: Subject to any disclaimer, the term of this Ié/lackis, V. N,',’ “Dliri(;t AI\(I:id 2Prfi:sst1)1rell§g;ching of Chaleocite
patent is extended or adjusted under 35 oncentrate,” vol. 19, No. 2, eb. :
U.S.C. 154(b) by 0 days. (List continued on next
page.)
(21) Appl. No.: 09/912,945 Primary Examiner—Roy King
. Assistant Examiner—Tima McGuthry-Banks
(22) Filed: Jul. 25, 2001 (74) Attorney, Agent, or Firm—Snell & Wilmer L.L.P.
(65) Prior Publication Data (57) ABSTRACT
US 2002/0033076 Al Mar. 21, 2002 The present invention relates generally to a process for the
Related U.S. Application Data production of sulfu.ric acid ar{d.liberation of precious metal
(60) Provisional application No. 60/220,677, filed on Jul. 25, Value§ from mflterlals containing Sul.fur thr.0ugh pressure
2000. leaching operations. In accordance with various aspects of
5 the present invention, the sulfur-bearing materials may com-
(51) Int. CL7 o, C22B 3/08 prise residues from pressure leaching Operations, such as
(52) US.CL ..o 75/743; 75/744; 423/27, those carried out at medium temperatures. The process of the
. 423/658.5 present invention can be advantageously used to convert
(58) Field of Search .............. 757743, T44; 423/658.5, such sulfur-bearing materials to sulfuric acid by means of
423/27 pressure leaching. The sulfuric acid so produced can be used
. beneficially in other mineral processing operations, for
(56) References Cited example those at the site where it is produced. Metals, such

U.S. PATENT DOCUMENTS

1,219.277 A 3/1917 Farup
2,188,324 A 1/1940 Walthall
3,260,593 A 7/1966 Zimmertley et al.

(List continued on next page.)

as precious metals, that are contained within the sulfur-
bearing materials advantageously may be recovered from
processing products by established precious metals recovery
technology.

18 Claims, 2 Drawing Sheets

12 102~ ELEMENTAL SULFUR )4
N\ H,0
Oz 16
104~]"  PRESSURE OXIDATION ./ DISPERSING AGENT

18 PRECIOUS

106~ | LIQUID-SOLID / METAL
PHASE SEPARATION RECOVERY

FIG. 2)

108 SULFURIC ACID SOLUTION 200




