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Carrier Concentration,n/cm=3

Snyder and Toberer, Nature Mater., 2008, 7, 105.
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» Time-consuming synthesis
» Anisotropic performance
» Higher thermal conductivity

C.-L. Chen et al J. Mater. Chem. A 2014, 2, 11171.
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’ & 500 nm
SnCl,+di-tert-butyl diselenide in .

dodecylamine + dodecanethiol SnCl,*5H,0 + SeO, in
oleylamine

SnCl,+ trioctylphosphine selenide
TOP-Se in oleylamine +
hexamethyldisilazane

» Limited scale synthesis
» Surfactants - impurities at nanoparticle surfaces; reduced o

» Control of doping difficult.

M.A. Franzman, et al, JACS, 2010, 132, 4060. D.D. Vaughn Il et al., ACS Nano, 2011, 5, 8852. L. Li, et al. JACS, 2013, 135 1213.
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(L,,Jr%lﬁig&z Nano structuring tin selenide, SnSe

Na,SnO, + NaHSe + H,O — 3 SnSe + 3 NaOH

Materials Design and Synthesis

» Surfactant free

» Effective morphology control

» Large-scale solution synthesis

» Fast Synthesis

» Cheap and environmentally
friendly precursors

Thermoelectric Performance
» Enhanced power factor
» Tuneable conducting behaviour

(e.g p-/n-type)

Angew. Chem. Int. Ed., 2016, 55, 6433-6437
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Modifying chalcogenide composition
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1 SnS Nanoparticle Synthesis:

Na,S + Na,SnO, + 2 H,0 — SnS + 4 NaOH

2 Topotactic anion exchange to Sn(S,Se):
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Modifying chalcogenide composition
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Carrier doping in nano-tin chalcogenides

In-situ surfactant replacement strategy in SnSe nanoparticles:
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Adv. Energy Mater., 2017, 7, 1602328
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. Properties of tin chalcogenides can be modified via composition,
doping and nanostructuring.

. Simple, quick, and energy-efficient solution syntheses yield SnSe,
SnTe and SnS nanostructures in gram quantities.

. Topotactic anion exchange allows engineering of solid solutions of
nanometric SnS,,Se,.

. Tuneable semiconductivity (p-, n-type) via halide doping.

. Exceptional thermoelectric power factors surpass those of

polycrystalline and surfactant-coated counterparts.
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