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The effect of exposed facets on the photocatalytic characteristics of (oxy)nitrides has been studied to achieve enhanced
photocatalytic and photoelectrochemical water splitting performances. The advantage of flux method is the presence of facets on
flux-grown crystals. Tantalum nitride (Ta3Ns) is a widely used photocatalyst for solar water splitting, and faceted TasNs crystals
have been fabricated by the flux method. In this study, we report on the growth of TasNs crystals from 4C1-Na2CO3 (4 = Na, K, and
Cs) mixture fluxes under NH3 gas flow. Spherical aggregates consisting of well-formed prismatic Ta3Ns crystals were obtained from
the mixture fluxes. The prismatic crystals grown from KCIl-Na,CO; and CsCl-Na2COs fluxes were smaller than those grown from
Na2COs flux; that is, the addition of these chlorides led to the miniaturization of prismatic crystals. The chlorides promoted the
evaporation of Na2COs, resulting in TasNs crystals with small sizes. The photocatalytic activity for Oz evolution on the TasNs
crystals was examined under visible light irradiation. TasNs crystals grown from several ACl-Na2COs fluxes showed higher

photocatalytic activity than those grown from Na2COs flux.
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Table 1 Amounts of the flux used for the growth of the TasNs
crystals. The data of Na,CO; (run no. 1) is reprinted with
permission from ref.21. Copyright 2020 Royal Society of
Chemistry.

run no. flux
Na,CO; 0.33 mmol -

Na,CO; 0.33 mmol NaCl 0.41 mmol
Na,CO; 0.33 mmol KCI 0.41 mmol
CsCl 0.41 mmol

K>CO3; 0.33 mmol -
NaCl 0.33 mmol -

1
2
3
4 Na,CO3z 0.33 mmol
5
6
7 KCI 0.33 mmol -
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Fig.1 XRD patterns of the pulverized crystals grown from (a)
NaCl-Na,CO; (run no.2), (b) KCI-Na,CO;3; (run no.3), and (c)
CsCI-Na,COs; fluxes (run no.4); (d) ICDD PDF of TasNs.

Fig.2 SEM |mages of (a) the crystals grown from KCI-Na,COs
flux (run no. 3) and (b) Ta powder used as Ta source.
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Fig.3 High-magnification SEM images of the crystals grown from
(a) NaCl-Na,COs3 (run no. 2), (b) KCI-Na,COs (run no. 3), and (c)
CsCI-Na,COs; fluxes (run no. 4).
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Fig.4 XRD patterns of the pulverized crystals grown from (a)
K,CO; (run no. 5), (b) NaCl (run no. 6), and (c) KCI fluxes (run
no. 7). SEM images of the crystals grown from (d) K,COj; (run no.
5) and (e) NaCl fluxes (run no. 6).
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Fig.5 Reaction time courses of gas evolution under visible light
irradiation using CoOx-modified TasNs crystals grown from (a)
NaCl-Na,COs; (run no. 2) (b) KCI-Na,CO; (run no. 3), (c) CsCl-
Na,CO; (run no. 4), and (d) Na,COs; fluxes (run no. 1). Reaction
conditions: CoOx-modified TasNs 0.1 g (2 wt% as Co); 300 mL-50
mM-AgNO; aqueous solution; 300 W Xe lamp (A > 420 nm). The
amount of gas evolution of Na,CO; flux is reprinted with
permission from ref.23. Copyright 2020 Royal Society of
Chemistry.
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Fig.6 (a) O, evolution rates using CoOx-modified TasNs crystals.
(b) Specific surface areas of TazNs crystals. The specific surface
area of Na,CO; flux is reprinted with permission from ref.23.
Copyright 2020 Royal Society of Chemistry.
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Fig.7 UV-vis DRS of TasNs crystals grown from (a) NaCl-Na,CO;

(run no. 2), (b) KCI-Na,COs (run no. 3), (c) CsCl-NayCO; (run no.

4), and (d) NayCO; fluxes (run no. 1). The DRS of Na,CO; flux is

reprinted with permission from ref. 23. Copyright 2020 Royal

Society of Chemistry.
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WAL —REET U O NRE T T v 7 AN D TasNs flifh &
BRCE -, AR, AEREROBRRESHKTH T,
Z OMFERIT TaNs O EREZ X LTZBRTHY,
TasNs fi& G SRR L7272 Ot 0 28 36 32 L 72 S 23 5
Ni=LEZ5, Fiz, FEEOEKIK Ta ki BEEBEROT
VT L— e LTl E, BRIREAIERMAERK LT, NaxCOs IZ
EAL 2RI LI 2 & T, AREREROY A X/ hEL 2D,
CsCl, KCI, NaCl JRIZAERFEREITNITH Tz, 2T,
WAL ORI L - T, Ta WELFEICRoT2e®d, HD
W RREREN R Rolzlzd B2 D, 7B, kW
DFRSKIEIL CsCl, KCI, NaCl ONEIZE <, SEM 7&K
TLAERER A XS —K Lz, Wik —mEaTt -
VO LNRAET T v 7 AMBEM LI TaNs fffh T, It
MRS T T ORI T & » TEREMNER T 5 2 L 2R L
77, NaCl-Na;CO3; B L KCI-NaxCO3 77 v 7 AMBERK L
ToAEAETIE, NaxCOs B 7 7 v 7 2AD%AE LD bEFEAERK
HENE N T2, SEM #1528 L O BET R mfEE & ofs &
ne, W7 T v 7 AT L - TE 2 OFEIREE o
A XYL LT ER—NTHDHEEZD, LL, —H
OV TN TR A X, hFmEEER L O R A& kiE o
MR R SN oT-, ZhbiE, SEFHMETE R0y 7-
ERIREA RO NEEECBIM I DO & TR R Dm0 L E %
5,

S
AWFGEO—EX, BHFEE FHFE B (17K14809) 36 L Ui
MEEANEMNRZ T EZBERSOEO L & I0fTI N,
LT, #EEE£TD,
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