a2 United States Patent

Robertson et al.

US010767242B2

US 10,767,242 B2
*Sep. 8, 2020

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(63)

(60)

(1)

(52)

METHODS AND SYSTEMS FOR LEACHING
A METAL-BEARING ORE USING A
BIO-AUGMENTATION PROCESS

Applicant: FREEPORT MINERALS
CORPORATION, Phoenix, AZ (US)

Inventors: Joanna M Robertson, Thatcher, AZ
(US); Christine Rae Green, Safford,
AZ (US); Gabriel Elias Bowman,
Safford, AZ (US)

FREEPORT MINERALS
CORPORATION, Phoenix, AZ (US)

Assignee:

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 16/425,715

Filed: May 29, 2019

Prior Publication Data

US 2019/0284657 Al Sep. 19, 2019

Related U.S. Application Data

Continuation of application No. 14/427,535, filed as
application No. PCT/US2013/058188 on Sep. S5,
2013, now Pat. No. 10,370,738.

Provisional application No. 61/700,718, filed on Sep.
13, 2012.

Int. CL.

C22B 3/18 (2006.01)

C22B 3/02 (2006.01)

U.S. CL

CPC ... C22B 3/18 (2013.01); C22B 3/02

(2013.01); YO2P 10/234 (2015.11)

(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
2,829,964 A 4/1958 Zimmerly et al.
6,969,499 B1  11/2005 Hunter
7,022,504 B2 4/2006 Hunter

10,370,738 B2 8/2019 Robertson et al.

(Continued)

FOREIGN PATENT DOCUMENTS

EA 200702024 2/2008
RU 2336343 10/2008
(Continued)

OTHER PUBLICATIONS

International Search Report and Written Opinion dated Dec. 12,
2103 from corresponding International Application PCT/US2013/
058188.

(Continued)

Primary Examiner — Melissa S Swain
(74) Attorney, Agent, or Firm — Snell & Wilmer L.L.P.

(57) ABSTRACT

A system and method for recovering a metal value from a
metal-bearing ore material are provided. A metal-bearing ore
can be mixed with certain substances and to form an
agglomerated ore. In an intermediate state, between agglom-
eration and heap formation, bacteria can be added to the
metal-bearing ore material to produce an augmented ore.
The augmented ore can then be formed into a heap. Bacteria
from the heap may be fortified to assist in bacterial growth.
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