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1. If you wanted to synthesize nanocrystalline LaMnOg , give a balanced chemical
reaction for the process and develop a flow chart for the synthesis.

In analogy to the synthesis shown in class for ZrO,, the precursors to be used for the synthesis of
LaMnO; can be:

(a) LaClz*7H,0, 99.99% — Cost: ~$135.00 for 250 g from Alfa Aesar
(b) MnF3, 98% — Cost: ~$89.00 for 50 g from Alfa Aesar

Note: It is not possible to buy Manganese (lIl) chloride, which is what is needed for the
LaMnOs. The only source of Mn** ions was found to be MnF.

The chemical reactions would be:

Reaction 1 — Dissolve salts in water.

LaCls (s) + MnFs (s) HZ—? La** (aq) + Mn*" (aq) + 3CI" (aq) + 3F (aq)
Reaction 2 — Add ammonia to produce hydroxide ions.

NH; + H,O = NH," (ag) + OH (aq)
Reaction 3 — Hydroxide ions and metal ions precipitate from solution.

La* (aq) + Mn* (aq) + 60H (aq) —  LaMn(OH)s (s)

Reaction 4 — Calcination of metal hydroxide powders

LaMn(OH)s (S) ﬁ LaMnOs (s) + 3H,0 (9)
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The flow chart for the synthesis is the following:

Formation of Na-AOT
and iso-octane solution

v

Addition of metal salts and distilled water,
which results in a cloudy solution

‘LPass dry ammonia gas

White precipitates of metal
hydroxide start appearing

lCentrifuge

Wash with ethanol to
remove organics
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Calcination
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