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Fig.1 Schematic diagram of electrodeposition experimental device

for molten salt

2.4
0.7 Alcm?

231 W‘-—
0.6 Alcm?

2.2+
0.5 Alcm?
" M

0.4 Alcm?

il w

1.9+

-25 0 25 50 75 100 125 150 175
Time/min

Cell Voltage/V

P2 ANIR] R AL 3 PR P IR I R 10 A v i N ) A T 2%
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with different current densities
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Fig.3 XRD patterns of TiB, coatings prepared at different

current densities
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Table 1 Orientation index of TiB, coatings prepared under

different current densities

Current density/A ¢m?

Orientation
index 0.4 05 0.6 0.7
Poos 1.262 0.329 0.398 0.477
P100 1.289 1.223 1.075 1.315
P10y 1.275 0.779 1.140 1.112
Poo2 0.579 0.208 0.340 0.354
P10 1.080 1.862 1.495 1.479
Piys 0.994 0.918 1.281 1.188
P200 0.801 1.343 0.966 1.003
Paot 0.874 1.405 1.180 1.167
P12 0.843 0.956 1.127 0.906
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Fig.4 Surface SEM images and EDS element mappings of Ti element of TiB, coatings prepared at different current densities: (a) 0.4 A em?,

(b) 0.5 A cm?, () 0.6 Acm? and (d) 0.7 A em?
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Fig.5 Variation of roughness for TiB, coatings prepared at different

current densities
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Fig.6  Cross-sectional SEM images and Ti element EDS mappings of
TiB, coatings prepared at different current densities: (a) 0.4 A em?,
(b) 0.5 A cm?, (c) 0.6 Acm? and (d) 0.7 A em™?
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ST, WRER BV TiB,. Pios 0.775 1.140 1.201
M3 XRD Hdf n] Ak 5t A R R s UTAR1S 2 Pooz 0.320 0.340 0.801
11 TiB, W2 KRR, W13 2 Fivs. iy 700, Puo 2.483 1.495 1.263
750, 800 CHY, M K IHHIRIIAK <1105, i1k i o o e
P20 0.831 1.180 0.874
+ & —TiB) P11z 0.380 1.127 0.808
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Fig.8 XRD patterns of TiB, coatings prepared at different 51, WEEE; W 800 CHY, BEEWE S —bHt
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Fig.9 Surface SEM images and EDS mappings of Ti element of TiB, coatings prepared at different temperatures: (a) 700 °C, (b) 750 ‘C, and (c) 800 C
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Fig.10  Variation of roughness for TiB, coatings prepared at

different temperatures
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Fig.11 SEM images of cracks in TiB, coating prepared at 700 “C (a) and filamentous structure of TiB, coating prepared at 800 C (b)
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Fig.12 Cross-sectional SEM images and EDS mappings of Ti element of TiB; coatings prepared at different temperatures: (a) 700 ‘C, (b) 750 C,

and (c) 800 C
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Preparation and Characterization of TiB, Coating by Molten Salt Electrodeposition
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Northeastern University, Shenyang 110819, China)
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Abstract: The lifespan of carbon cathode is affected by the corrosion of molten salt and molten aluminum in aluminum reduction cell, and TiB;
coating is an ideal cathode material for aluminum reduction cells. In this study, TiB, coatings were electrodeposited on graphite in
KF-KCI-K,TiFs-KBF,; molten salt at 700-800 °C with the current density of 0.4-0.7A ¢m™ The coatings prepared at different current densities
and temperatures were analyzed by XRD, SEM-EDS, surface roughness tester and adhesion tester. The results show that the obtained TiB, coating
is uniform and coherent well to the graphite substrate. Increasing the current density and the electrolysis temperature can refine the grain size of
the coating and improve the compactness of the coating. A TiB, coating with 239 pum in thickness preferred orientation of <110>, and surface
roughness of 14.85 um is achieved, and the adhesion under the optimum condition of 0.6 A €m? and 750 °C between the coating and graphite
substrate is 6.39 MPa.

Key words: molten salt; electrodeposition; TiB,; coating
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