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Liquid—-NH,% AL R 4R S 16 B S il i Ta N, 85 KU TaOND ') —> Bk

Green synthesis of Taz;N; and TaON with liquid-NHS3 for the visible light responsive photocatalyst

GERET) OtkRARFE - THREE HNEZ-FEBA

(School of Science and Engineering, Kinki University), Yoh Sasaki, Yasuhiro Hirata, Atsushi Murashima, and Katsuhisa Ito

MRE=R
- ARSI A% : Ta,N;, TaON
-Nitridation& % : Ta,0,(ONH, K Fi b
TOMEDIEHNNHE
TaN,: 850°C, 15 h, 1 L min--NH,
TaON: 850°C, 15 h, 20 mL min-'-NH,

ALY
AT EZTiEERV=Ta;N;, TaON
DTI)—ERK:

AL 3R (RTBR{A & Ak)
TazNj:Liquid-NH;, TaCly
TaON:Liquid-NH,, TaCl; H,0

HZE s
600~900°C, 60 min, under vacuum
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EHREH:1.1kW

2. EZEMBNE-TYIILIF
EHREN:1.4kW
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1. Ta,;N; &R

3 mmol-TaCls
WP

Stiring, -75°C, 60 min

Drying under vacuum,
25 °C, 60 min

Precursor + NH,CI

Heating under vacuum
600 ~ 900 °C, 60 min

Rinse
Filtration
Drying

TagNg

ERENE
1.1 kWh

0.4 kWh

1.4+0.4 kWh

¢!

2. TaONE B

[3 mmol-TaCls + 30 mmol KCI ]

j

50 mL-NHj

3 mmol- H,0

~

) Stiring, -75°C, 60 min

Drying under vacuum,
25 °C, 60 min

[ Precursor' + NH,4Cl + KCI ]

Heating under vacuum
600 ~ 900 °C, 60 min

ERENE

1.1 kWh
0.4 kWh

1.4+0.4 kWh
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S. Rabe, U. Muller, Z. Kristallogr. NCS, 215, 1-2, (2000).
Monoclinic C2/m (No. 12),

a=18273(3), b = 17.766(5), ¢ = 5.850(1), 8= 90.62(2)"
V=18995A% Z=6

Table _Bond distance of Ta-CI(A) in TaCliy

HF B3LYP MP2

bond single crystal Ta,Cl  Ta(LANL2DZ) Ta, Cl Ta(LANL2DZ) Ta(LANL2DZ)

(LANL2DZ) CI(6-31G(d)) ~ (LANL2DZ) ~CI(6-31G(d)) CI(6-31G(d))
TaCl, 2.225(4) 2.306 2267 2315 2281 2273
TaCl, 2307(4) 2.348 2314 2352 2322 2315
Ta-Cl, 2.547(3) 2.674 2.651 2.653 2.627 2.622

Rinse
Filtration

Drying
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