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UHTC nanoparticles

TaC:

« Rock-salt (Fm3m)

« Ultrahigh temperature ceramic
e T,=4100 K

« Covalent+metallic bonds

TaC coated graphite

Sintering

pores
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Doping induced morphology

No dopants

 Adsorption?

« Segregation?

* p-d hybridization?
* Others?

! Cuboctahegdron G. Wulff (1901). Zeitschrift far
- ' Krystallographie und
Mineralogie. 34 (5/6): 449-530.
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mogdelling of TaC surfaces

DFT parameters:
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Modelling surface doping
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Dopants: Ti, Y, Ni, Co, Fe
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Segregation energy:

Seg (E slab —

Esiap) — (Epuik — Ebur)

Dopants: Ti, Y, Ni, Co, Fe, Ni-Ti co-doping
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Surface energy and Wulff shape

« Surface energy
G. Wulff (1901). Zeitschrift fur
e e _ Esigp — 2i Nik
NP morphology is a function

of Y111 and y4o
We define a shape by a

B (100) (111)
geometric ration: R = ﬁ
R=0.58 R=1 R=1.73 « As such: Ris a function of

R = R(uc, ux)
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Morphology enthalpy map

0.58 1.73 100
_— .
Clean 09 14 17 25 41 57 0.9 1.6 1.9 2.3 2.6 3.4

R =7v111/Y100 60
oo at. % of Ni (EDS) at. % of Co (EDS)

Cubes/truncated 0.0 Cubes/truncated 40

cubes (40.5%) 0.2 cubes (41.9%)

20

Shape abundance (%)

o

Non-cubic/
cuboctahedrons

Non-cubic/
cuboctahedrons

JAVIPSIFA\VA

| No-faceting

Cubes/truncated
cubes (52.7%)

B Non-cubic /
Cuboctahedrons

Non-cubic/
cuboctahedrons

P\ AD NN X2 U YooY o
MHEAORIEIDICOMESIHERE

TMIS 2020

149" Annual Meeting & Exhibiti

February 23-27, 2020

San Diego, California, USA
#TMSAnnualMeeting

CO-LOCATED
INTERNATIONAL
CONFERENCE

y
.




Morphology enthalpy map
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Morphology enthalpy map
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Integrated Crystal Orbital Hamilton Populations

COHP for Ni-C bond at surface
6
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° Y = ICOHPx_¢ + ICOHPy_q, *Ni in TiTa,C,
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TiTa;C,

Solid -3
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