a2 United States Patent
Huber

US007972410B1

US 7,972,410 B1
Jul. 5, 2011

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

(54) MAGNETIC AGGLOMERATION METHOD
FOR SIZE CONTROL IN THE SYNTHESIS OF
MAGNETIC NANOPARTICLES

(75) Inventor: Dale L. Huber, Albuquerque, NM (US)

(73) Assignee: Sandia Corporation, Albuquerque, NM

(US)
(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 391 days.

(21) Appl. No.: 12/364,261

(22) Filed: Feb. 2, 2009
(51) Imt.ClL
B22F 9724 (2006.01)
(52) US.CL ..o 75/347; 75/371, 977/896
(58) Field of Classification Search .................... 75/347,

75/371; 977/896
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,302,940 B2  10/2001 Murray et al.

6,676,729 B2 1/2004 Sun

7,186,398 B2* 3/2007 Andresetal. ... 424/9.1
2004/0086885 Al* 5/2004 Leeetal. ... 435/6
2010/0104514 Al1* 4/2010 Broughametal. .......... 424/9.3

Combine magnetic material precursor and
surfactant species
corresponding to desired critical size

Form magnetic nanoparticle nuclei

Grow surfactant-coated magnetic nanoparticles at
temperature corresponding to desired critical size.

Agglomerate and precipitate
surfactant-coated magnetic nanoparticles that
reach critical size.

! Extract precipitated critical-sized nanoparticles. |

| Optionally exchange surfactant to reverse agglomeration—|
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(57) ABSTRACT

A method for controlling the size of chemically synthesized
magnetic nanoparticles that employs magnetic interaction
between particles to control particle size and does not rely on
conventional kinetic control of the reaction to control particle
size. The particles are caused to reversibly agglomerate and
precipitate from solution; the size at which this occurs can be
well controlled to provide a very narrow particle size distri-
bution. The size of particles is controllable by the size of the
surfactant employed in the process; controlling the size of the
surfactant allows magnetic control of the agglomeration and
precipitation processes. Agglomeration is used to effectively
stop particle growth to provide a very narrow range of particle
sizes.
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Combine nuclei and magnetic material
precursor and surfactant species
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Grow surfactant-coated magnetic nanoparticles at
temperature corresponding to desired critical size.

Agglomerate and precipitate
surfactant-coated magnetic nanoparticles that
reach critical size.
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