Purchasing Metal Oxide
Nanopowders for Research:
Buyer Beware!
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Introduction




Nano-powder sample preparation for
toxicity studies (from Cohen et al. 2013)
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Confirmation of compounds present In
purchased nanopowders

Mn,O; was purchased from two
suppliers but neither contained
Mn,O4 according to XRD analysis.

One nanopowder sold as Mn ,04

contained two MnO , compounds:

akhtenskite (83 wt %; 20 nm) and
ramsdellite (17 wt %; 32 nm).

The second nanopowder sold as
Mn,O; consisted mainly of alpha
MnO, (21 nm) and hausmannite
(Mn30O,; 46 nm), with a small
fraction of an unidentified
compound (55 nm).
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Rigaku Ultima IV X-ray diffractometer
(Bragg-Brentano geometry)

Photo credit www.rigaku.com




X-ray diffractogram of nanopowder incorrectly
Identified as Mn ,0O, by the supplier

A A -Hausmannite Mn304
B -Alpha MnO 2
C -Unknown

—
w
Q.
Q

S—
>

=
w
=
@

-

=




XRD confirmation cont’d

analysis of the purchased Fe ,0,nanopowder indicate
e of two different compounds: gamma Fe  ,0; (€
etic hematite (12 wt%).

product was likely to yiei-"-




Correct refractive index of
‘nanopowder Is needed for DLS

I::. LS = dynamic light scattering

od for measurement of
e size distribution (extent
omeration),
ity, zeta potential
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Determination of critical delivered sonication
energy (DSE) from Deloid et al. (2017)

ize the critical DSE

Sonicalor calibration

the power (W) while ~
Sonication time <
]
\4 g ;
. il 0w
onication time "
s LA e rewsesiece
critical energy

Ay

' DLS, AUC, and so on
—— =3
<
B
£
s
— - k<]
- = £ L o
\/ ' ---------- Peoo0000--
DSE (Jml}
Add the Sonicate for f min and measure the Determine the critical DSE (DSE_,) and dilute in
nanoparticles hydredynamic diameter (d). Repeat the media. Check size stability of agglomerate size

in DI water cycle until the g, value falls to reduce further at 24 h. Repeat prior steps il not stable




Optimized sonication energy for CuO
nanopowder: an unexpected result

Aldrich Catalogue # Lot # Dptimized DSE Smallest
(J/mL) Attainable D | (nm)

544868 CuO <50 nm MKBH904 7V
544868 CuO <50 nm MKAAAQ0633 24 186
544868 CuO <50 nm MKBT8894V 72 289

DSE = delivered sonication energy; D | .= hydrodynamic diameter

The critical DSE had to be optimized separately for each lot
of the same nano-CuO product (Aldrich # 544868)!

.- Why would it be necessary to customize the sonicatio n
protocol individually for each lot?
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Mystery solved...the different lots
were actually different ENMs

From CofA | From CofA

Particle SSA

Aldrich Catalogue # size
(nm) (m?/g)

544868 CuO <50 nm MKBH9047V 384 365 <50 25-40
544868 CuO <50 nm MKAAAQ0633 24 186 28 33
544868 CuO <50 nm MKBT8894V 72 289 40 25-40

DSE = delivered sonication energy; D |, = hydrodynamic diameter

Certificates of Analysis (CofA) on supplier’'s websi te indicated
different particle size and specific surface area ( SSA) for each lot.
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Conclusions

sults underscore the importance of double-c hecking info
anopowders obtained for research:

nust be correctly identified so that subs
conducted properly -l
-specific .
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