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Dissolution behavior of Nb,Os; in KOH sub- molten salt

ZHOU Hong-ming, ZHENG Shrli, ZHANG Yi
(Institute of Processing Engineering, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The dissolution behavior of NbyOs in KOH sub-molten salt was investigated. The effect of factors, such as
KOH concentration, reaction temperature, reaction time, agitation speed and the mass ratio of alkalrto-ore, on the disso-
lution behavior of Nb,Os in KOH sub-molten salt was investigated through orthogonal experiments and factorial experi-
ments. The results show that, the more important factors among them are reaction temperature and KOH concentration,
the high KOH concentration is beneficial to the formation of soluble niobate, but the high temperature leads to forming in-

soluble niobate. The insoluble niobate precipitates formed during Nb,O5s dissolving in KOH sub-molten salt were analyzed

by ICP-AES and XRD, which was proved to be KNbO;.
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Schematic of experimental installation

Fig. 1
1 —AC adjustable voltage speed controller;
2 —Agitator; 3 —Reflux condenser;
4 —T hief hatch; 5 —Nipple;
6 —T hermocouple; 7 —Electrical bar;
8 —T emperature controller;
9 —Oilkbath; 10 —Stirrer;
11 —Thermocouple; 12 —Digital display device

1.2 2B 50Tk
FbB L R(KOH 5 Nb,Os f 5 & bb) FREL—

SE R PR L NI FE O [ 4K KOH, it A\ — 52 = K
RREWRE . BAREK, REHEERERE,
TFIE B #E, A R1EWE 5 min, MEUFE D DA
NbyOs, SN}, P i BUORE 2 BT A 1) Nb &5

=
H o

AV T I R EURE, FEMRERE FRE R
g . PhEk, JEIBERZE 100 mL, MAFE 2 mL #
B4 50 mL, T ICP-AES 2 #73rh Nb I35 &

ST AN U KRR E R G, £
120 CF4EF, A ICP-AES 437 Hrh Nb LK
M4 . K BRI B R E R 2z e, R
T2 M &5 T e L R

2 HLE T

FRYE SCHER[ 12 ~ 14] 7T %0, NboOs #F KOH % ¥
W) RO A PR B AT, RS — M Be AR L B v TK
HIZSHEIR B ( Ks NbsO1o* nH20), R J5 55 LA
BT KERERH(KNDO;) .

3Nb,0s+ 8KOH+ (n— 4)H,0 —

Kng6019’ nH,0 ( 1)
Kng6019' nH,0 <__’6KN])O3+ 2KOH +
(n- 1)H,0 (2)

R 2) BT LR 7 R R OR:
[ NbsO1o* nH,0]* «—=[ NbsO19]* + nH»0
(BE7K )
[NbsO1o]® + H,0 <—~6NbO3 + 20H"
( TKAE V)
MR 150 CHY, & Bi(2) FEATRIRZ1E,
FERAERMN(L); JiRERET 150 CH, NbyOs [
2 R R B T K s N R K AR S I PR R
*

3 #iRkEHHE

3.1 [EREE

J3 T NbyOs 76 KOH V4 £ 44K & v IV AT
N, R IEAS SEI A %€ R0 NboOs 332 H 2 1) 32 B A
# . W NbOs WHERKER: RMiEE . KOH
WP R NI E] | BEREE R R LEAE . TR
ERRAET, RINAR R A AR, SO BT S
iy, KOH WREEW AN T & . B, B 26 % %2 i i
FE 6, HRATEE R HEHEEE G N L RONVINTE] ¢ 4 AN
FNF NbyOs 2 H R (y ) BRI . 3% £ IEAZ K Lo( 3%



* 308 o E A 4R R

2004 FE 2 H

AT SEE, BIZR SOK-FInER 1 R . SEIR a5 Rk
2 iR, SER S RIVIERS T Z 0 BTk 3 B .

R SERPIRE KK
Table 1 Experimental factors and levels

Level 0,/ C R N/(r*min"')  ¢/min
1 150 31 500 60
2 225 51 900 180
3 300 71 1 100 240

K2 Lo(3Y) EXELRER
Table 2 Results of Lo( 3%

orthogonal experiments

No. 0, R N ¢ y1%
1 1 1 3 2 92.8
/) p) 1 1 1 0
3 3 1 ) 3 33.49
4 1 2 9 1 67.93
5 2 2 3 3 0
6 3 /) 1 2 33.87
7 1 3 1 3 83. 65
8 2 3 ‘) 2 0
9 3 3 3 1 35.62
K. 244.38 126.29 117.52  103.55
K> 0 101.80 101.42  126.67
K 102.98  119.27 128.42 117.14

K./3 81.46 42. 10 39.17 34.52
K»/3 0 33.93 33.81 42.22
K3/3 34,33 39.76 42.81 39.05 Order of factors

R 81. 46 8.17 9.00 7.70 0, >N> R> ¢

R3I IELERTTEN
Table 3 Variance analysis of

orthogonal experiment results

Source of Sum of Degree of v
variation square, s freedom, f
0, 10 035. 60 ) 94. 37
R 106. 03 /) 0.997
N 123.00 /) 1.16
: 90. 00 2 0. 85

Fo.01(2, 2)=99.00, Fo.05(2, 2)=19.00
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Fig. 2 Effect of KOH concentration on leaching
rate of Nb,Os in KOH sub-molten salt
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Fig. 3 Effect of reaction temperature on leaching

rate of Nb,Os5 in KOH sub-molten salt
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Table 4 Analytical result of

insoluble niobate precipitates

Sample w(K20)/ % w(NbyOs)/ % w(H,0)/%
Precipitate
26. 31 74.29 0
(Washed by water)
Precipitate( Washed
26. 4 73.
by absolute alcohol) edl 3 50 0
Theoretical composition
26. 16 73. 84 0

of KNbO;

JEH %, 4. NboOs 78 KOH W44 b 448 & T (KR AT A * 309 -
[ ]
®-— KNbO:;
L ]
. .
] ®
[ ] [ ]
10 30 50 70 920
20/(°)

Bl 4 AHWHEDER XRD 7345 R
Fig.4 XRD analytical result of

insoluble niobate precipitates
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