a2 United States Patent

Geislinger et al.

US012400155B2

ao) Patent No.: US 12,400,155 B2
45) Date of Patent: *Aug. 26, 2025

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(63)

(1)

IRRIGATION IMPACTS ON A LEACH
STOCKPILE

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

Inventors: Dana Geislinger, Chandler, AZ (US);
Travis Gaddie, Phoenix, AZ (US);
Margaret Alden Tinsley, Titusville, FL,
(US); Steven Chad Richardson,
Thatcher, AZ (US); Raquel Crossman,
Mesa, AZ (US); Cristian Caro, Tucson,
AZ (US); Kevin Cheng, Phoenix, AZ
(US); Rosemary D. Blosser, Tucson,
AZ (US); Amelia Briggs, Mesa, AZ
(US)

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

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.: 19/065,558
Filed:  Feb. 27, 2025

Prior Publication Data

US 2025/0200452 Al Jun. 19, 2025

Related U.S. Application Data

Continuation of application No. 18/804,441, filed on
Aug. 14, 2024, now Pat. No. 12,288,170, which is a

(52) US. CL
CPC ....ccvue G06Q 10/04 (2013.01); C22B 3/06
(2013.01); C22B 15/0067 (2013.01);
(Continued)
(58) Field of Classification Search
CPC .... GO6Q 10/04; GO6Q 10/0631; GO6Q 10/06;
GO06Q 10/08; GO6Q 50/02;

(Continued)

(56) References Cited
U.S. PATENT DOCUMENTS

5,969,973 A * 10/1999 Bourne .............. GOS5B 19/4097
700/165
6,319,389 B1* 11/2001 Fountain ............. C22B 15/0002
75/731

(Continued)

FOREIGN PATENT DOCUMENTS

CA 1293521 12/1991
CA 2573936 5/2010
(Continued)

OTHER PUBLICATIONS

Posted by Paul Moore, “Anglo American utilising latest digital twin
technology at Quellaveco,” International Mining, https://im-mining.
com, Dec. 12, 2022.

(Continued)

Primary Examiner — Jeffrey P Aiello
(74) Attorney, Agent, or Firm — SNELL & WILMER
LL.P.

(57) ABSTRACT

The system may include a secondary irrigation feature that
determines a percent of overlap of each of a plurality of
submodules in a second lift over each of a plurality of
submodules in a first lift and adjusts at least one of leaching
operations or a leaching model based on the total tonnage
weighted average of metal in the second lift. The method
may further comprise determining an acid gap based on a

(Continued)
Int. CI.
C22B 15/00 (2006.01)
C22B 3/06 (2006.01)
(Continued)
Block Model
Assays
from Dritt
Holes
¥
3D o
interpolation é\;ﬁ,i
of Assays \ Polygens &
- \\ Elevadions
3 A
3D Assay \\\
Transformed \
into Biock \
Mods! \| Mine Matsrial
,; Teacking
: s
Shovel High| 7,
Precision ¢/
GPs / Ruies Basad
/ Matehing
Modular | / Haus! Truck
Dispateh QEM Sensors
nformation for Loading /
Durmping
Modular
Dispatch
information

(Continued)
Feature
Erngineering
| Pile &
o .
/‘ SeCtion _v——ﬁm
Mapping
frigation | | Predictive
Data Modsis
Heat Soft
Senser




