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L Ta,0 (99.5% , %i i 500 nm ) . Na,CO,
(99.5%) Jy J& B, L NaCl (99.5% ). KCl
(99.5% ) Fil NaF ( >98.5% ) Ky ¥ k. ¥ M8 Ta, O,
1 Na,CO, BE/R . 1: 1.1 (Na,CO, i & 10% ) f&
B 7 4 IR A 5¢ 9 # NaCl/KCl/NaF  fl
NaCl/KCI# BB /R b oAy 1:1: 0.4 F1 1: 1FREUR & 1
SIMFENR A, 110 C T4 4 h & H].

1.2 RIGASLE RIR I8 77 3%

Fi W N ) (Ta, 05 5 Na,CO, IR &8 k)
5 NaCl-KCI-NaF #% NaCl-KCl & & 3% & & b
1:0.5 151 1:3 125 1 THRBOGE B 19 [ v 4 i,
BA B A E 4 % T 500, 600, 700, 800, 900
1000 CAHRIER 2 h, ffiy H AR B, SR A
i KBRS ) A B K R R BOR DL BR &
ZRWMEER, &8 .00 B E AR W RIK, Ba
110 C T4 6 h 153 =Pk

FH X5 26k R AT 54X (XRD, Philips X' Pert
Pro 8, Cu Kaov) 43 A7 4 & 09 W) AH 40 B 5 9 4 v
55 1485 (SEM, Zeiss EVO HD15 %) 43 KT FE 5 14 5
OB 5.

SEFRRAHTEM 7, LL 10 mg/L W H 3 5 Ay P i
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i Bt S #7, LL AR kT ( Abet Technologies Inc., ~ 150
mW/em® ) VER G IR, [ ad B b, 45 18] B 20 min B
4 mL WV HH LRV R, 0 JE B TR, B R Ah-TT
U436 EE 3 (UV-1800PC ) T 5 JH W O i, 31 58 0
P W S VR G i o3 i o 1] 1 28 A 175 5
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KC1-NaF NaCl-KC1 & & £k (% & X B8 ) | 299
FEARTRN FE T HBebe 2 h, 7= Wy ks AR ) XRD 514 4
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Fig.1 XRD patterns of as-achieved samples
JrHH Ta, 05 B9 A7 5 06 5 >4 3 & 71 = 1) 700 °C i
Ta, O (177 5 W7 25, HA R J7 NaTaO, B9 AT 5
W, R BIUL S Ta, 05 B & 5¢ 25464 NaTaO,.

hmE 1 (b) " &, % 0 NaCl-KCI-NaF
500 °C % Jo A3 VR W) AH 20 B 3 220 NaTaO, Al &
ARGE4 A Ta, Oy 5 243 T @ ) 600 C K 1A
LF, XRD &3 KA NaTaO, B AT 506, iy 51 1
() W50, i fin NaCl-KCl & & £h 1,500 °C £ )5 ¥
PRI B A B 2 R 58 4 VLY Ta, 05,600 C 1 A7)
A DA R 98 4 SOBL Y Ta, Oy 5 i B2 715 £ 700 C
i, ¥ A0 g 4l AH B NaTaO,. B 4 BE R B2 T &5,
NaTaO, (1 177 5 06 3 3 326 W7 14 5, NaTaO, (19 Fh 1k &
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BETEE. DL RFEW, BN NaCl-KCI-NaF
I5 L Be 9% (ff NaTaO, () %) th & B0 B B AR 24
100 °C, FZRW K =JCE B SR (2 H
619 C ), 7EFAR M B TP B AH PR 58, L UKAT fig
& Ta, 0, 1E NaF thgs fig B2 R A2 3 1 S i i #6477,
(Al it 600 °C B Jsz 1 3 A% 58 Wi 5 1l NaCl-KCl & A&
I B2 673 °C,600 °C A& Z P Wl i AR D,
PRI i v 8% B8 A R S Y Ta, O,

HE— 2B A BT TR A 7 W AR Y 0 O S, 4
R 2 fis. g 2(a) ~ (b) /A1, ARG
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£ 500 nm LR, T 5 R 2 {RU RO 0K , 3 0K A A
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[ 7 B ) B E. i A NaCl-KCl-NaF % #h,
900 CHeJm K3 NaTaO, Bk C & & K7k
AR AREL TR IR E) 1000 C B NaTaOy sk k&
KK BRE S K IR [ 2 (), (d) ], B iAkL
BIETL um L. 1B 2(e) ~ (£) AT %0Jm A NaCl-
KCl 4548 )5 ,800 C Bf K #B 4> NaTaO, Mk K &
ST AR R EE T $] 900 °C B, NaTaO, # 4
SRR E N 1 wm 2247 1K 7 AR /N BORL, B
B LR RN A5, A3 BOPE A DA B IR R
WL RE S R JF NaTaO, 1R & & K K, JF T 76 4%
IR BE T R K BRI A 5 1 L A% Gt [ AH
IR AR 24 200 ¢ 1.

1000 C

1 pm
—

(a), (b) RIEER: (¢), (d) BN NaCl-KC1-NaF; (e) , (f) #Hll NaCl-KC1
2 ARMEE SEM E &
Fig.2 SEM images of obtained powers

3 A [E) s R A AR R G Y NaTaO,
B AR 4 28 S0 - T L8 S 5 (UV-vis) St il I 3
ATLLE A ) 25 10T & L r FE i UV-vis DG K
BA W EHW 2SS ORISR A 2 kR E
58 B B A LA 1 AT LG . NaTaO, 1 W
WA AE 310 nm, TH I RS AR TSR E, 2908
4.0 eV, 55 SCHk I g — 0 A S
A J5T A R A S K BRGEE |AR R AR T TR A R
(R 3 1A EL AT A (] R 254 96 B2 . NaTaO @K &k &
U, A A TR v A AT ' DX R S I A
i Lambert-Beer & "2 15
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Fig.3 UV-vis diffuse reflectance spectra of

as-obtained samples
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M5 ) sA O S R K R VS AR ¢ B 20 B WROK B 5 A,
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HRAER (1) 515 2] 9 NaTaO, 34K 75 £ 4h-
A DL G R A R A 4R (C/C) 5 B iR
W) () MG R W E 4. R 4 AT LU Y, & 58 4
AU 2 h 5 AR 45 T A ALY NaTaO, 4
T34 32 Bl — %€ 1 6 A AL 75 1. NaCl-KC1-NaF #5 £
11000 °C A& B R A AL IS P B L2 h [
RH60% , H RS FE NaCl-KC1 5 45 71 900 C 4 i
(R G 2 h B %R 45% | ifii 7 NaCl-KC1-NaF #
700 CORIE 2 h 5 BCAIAE S, 2 h BEfR R h
32% . H N H 5L 5 A 50 A A, D 1 T g R A R
B AR R, L RE A I 45 A1 .

AN T 5L R R AR T B B B R 1 Dl A Ak
PEREA B 1 22 5, NaTaO, B3 1A 119 5 350% 51 0 #1
WO T AR L B e A R R I S R S
SCHR AR A 225 S —F 5 OB il 5 A
PRERLEE A . 3 1 a1 NaCl-KCI-NaF #%#5
221000 C x2 h A BA AR BR 4250, 8 pm,
1fi 7£ NaCI-KC1 #5 £k 122 900 °C x 2 h & i #s k
SERRIAR 1.3 wm, 7R AH [F] 45 28 OB R I A% R
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Fig.4 Photocatalytic performance of samples synthesized
at different condition for degradation of MB
F1 AREFZGTEM NaTaO, BRI FEHRE

Tab.1 Particle size of as-synthesized NaTaO,

powder at different conditions

EREEGED FAAL B 2% 1 P FRAR/ pm
NaCl-KC1-NaF 1000 C x2 h 0.8
NaCl-KCI-NaF 700 C x2 h 0.6

NaCl-KCl 900 °C x2 h 1.3

5 3CHR[22 ] %F He ] 1, 2% ) NaCl-KC1-NaF
£5 1 000 °C 4 NaTaO, #3444 60 min [ fif %

N 37% , VoK 38 & LR A R AT BT 48 e, G I
RN 20% , 3 B G AE AL fiE B 4

3 s

(1) A Ta,045,NaCO, N B EL, 43 5] LA NaCl-
KC1 il NaCl-KCI-NaF A4 &, i 1o 38 4 44 kb 2 75
JE RN T2 SRR & TR SRR ST R[]
A NaTaO, k.

(2) LA NaTaO, ¥3 1K Sy 45 #h B, 600 °C B A] &
BAE A B, 5 A T £6 i [ AR SR i A L A
T BE B AR T 249 100 °C, 1 000 C 48 Ji5 il £ 1 44 7
B L R A/ N T 1 m, H B OB 508 K 7 Aok,
I HA S i At BE.

(3) NaTaO, 8 41 45 1A 1) b AR & & B AT, B 44
L BE N Ry A 1 A Al P e A
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The Preparation and Photocatalytic Properties of NaTaO, Ultrafine
Powders Via a Molten Salt Mediated Method

JIA Quanli', YAN Shuai', WANG Di’, LIU Xinhong'

(1. High temperature Ceramics Institute, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Building Materials Re-
search and Design Institute Co, Ltd. Zhengzhou 450002, China)

Abstract; Sodium tantalum oxide ( NaTaO,) powders were synthesized by using tantalum oxide (Ta,0,) and
sodium carbonate as precursors, NaCl-KCl-NaF and NaCl-KCI as molten salt medium. Effects of the types of
molten salt, reaction temperature on the phase composition and microstructure of the as-prepared samples were
studied. and characterized by X-ray diffraction and scanning electron microscope respectively. When the ratio
of molten salt and reactant precursor was 1: 1, only NaTaO, phase could be detected in the samples after firing
at 600 C in NaCl-KCI-NaF molten salt system. On increasing the reaction temperature to 1000 °C, particle
size of as-prepared products was less than 1pum, and their morphology of NaTaO, was like shape. The com-
plete convention temperature of precursors to NaTaO, was 700 C in NaCl-KCIl molten salt medium, and cuboi-
dlike shape NaTaO, powders were fully synthesized at 900 °C. The as-prepared NaTaO, powders possess good
photocatalytic properties, which were correlated to the particle size and morphology of NaTaO, powders.

Key words: NaTaO,; molten salt method; photocatalysis; ultrafine powder; solid state reaction



