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Abstract: In the process of preparing titanium
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vanadium oxychloride and titanium
tetrachloride will be extracted and condensed at
the same time. Because of the close boiling
point, aluminum powder or organic substance is
used to remove vanadium oxychloride from

titanium tetrachloride in order to prepare

titanium products such as sponge titanium, NHa I \ V.0
titanium dioxide and so on. The tailing produced

by organic refining was a kind of high-quality raw material for vanadium extraction due to the high content of V,Os
(20wt%), and the impurity element is relatively few. In view of the extraction of vanadium from the tailing obtained
by organic refining of titanium tetrachloride and the preparation of vanadium pentoxide product, the roasting
temperature, the amount of leaching agent, the ratio of liquid to solid and the leaching temperature were studied.
Furthermore, the effect of leaching time on the conversion rate and dissolution rate of vanadium in the tailing were
studied respectively. The results showed that when calcination temperature was higher than 600°C, carbon and
chlorine could be removed efficiently (<0.1%). Vanadium mainly existed in the form of vanadium pentoxide in the
slag after roasting. The roasted slag was leached with sodium carbonate aqueous solution, the ratio of liquid to solid
was 6 mL/g, the leaching rate of vanadium was 85.5% at 80°C for 60 min. The leaching solution contained only a
small amount of Si, Al, Ti, P impurities, which was suitable to precipitate vanadium product directly. Ammonium
metavanadate was prepared by addition of ammonium salt with NH4":V=2.5:1 (molar ratio), and stirring at room
temperature for 120 min, after filtering, washing, drying and calcining to obtain vanadium pentoxide. The chemical
composition of vanadium pentoxide can fully meet the requirement of grade 99 powder vanadium. The vanadium
yield of the whole process was 75%.
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Table 1 Chemical composition of the vanadium-containing slag prepared by purify TiCls
Chemical component C \'% Ti Cl Fe Al Na Ca, Mg, Cr Ni, Co, As
Content/wt% 19.5 15.4 14.3 4.7 <0.1 0.46 <0.1 0.02 <0.1 <0.01

22 XL ERE DI

SX2-16-13 BYFEA L b (BUEIRE 1400°C, R
T RS B A FR A 7)), SHZ-DAIN G KA L=
FOFM T SRALZR A R AT, 101 REHBEATRF
A 2 G E R A F]), PHSI-3F BRFETH( LW
IR A R A F]), H2010G FBh#HHEds( L
AR SLIG AR PR A 7)), HH-2 2R A5 R /K IR (&

3 Sk RSB AX A8 ), Optima 5300DV FLBHE & 45 55
TAERJE T R G AL (ICP-OES, £ Perkin-Elmer 2%
F]), X'Pert PRO MPD H! £ j5E X 4 ATHU(XRD,
Co #, FAHiVEH 20=5°~90°, faj=% PANalytical /A ),
H X'Pert Highscore 344 404, K CS-344 Bk 7
A (EE LECO A F]).



WL

PIIIIE S DY AL B ALl BR AR BB R 95

23 W5 NHEE
23.1 SE A

W — 5 Jo3 = PROH DO SR A AL 1l B A R v B
THapkrh, BRI, MR MR . ¥
HE TS, INRBGIAEE K, G 1h )5
IR M. N—E RN, =i NS
NH4VO; Vi3E, 3, 60°C T 4 h JF TSk
520 CHBkE 2 h, 3 V205 7= o
232 Gk

F422 3 41 A1 ICP-OES M@ Al . A TR &=,
H XRD Zr#frE ARG, BA G R I R Al
V05 FREUCE S &, FLAMRR S TIRT R & = .

3 EREW®
3.1 ARV LSRRI R R e SR

3.1.1 REbeln S

FH VY SAGER A LA 1] B B R 8 rh i AL 25 A AR A
(+3, +4 1), Hbx. SREER R, WAk
BB PR EN A, AR, R A
IR R A, ARTfESH & .

HY 20 g i RE T B B4, 200~700 C FREHE 2 h
FEE WLiK, Rrbeid FERRSRIE N 2 S LARIIE AL SR
SATEF) C, ClL, VR VI E &, DA SRRl T it
B S ARG sEm, SEIRLE R NER 2 FIE 1. ks
BRI EE =300 CHE, RERERS EFEZE/NT 0.05wt%,
R CPMRBER . K5 RIREE Y 600 CHY, Rl
TEMER 0.08%, H—PFmEERRESR 700°C,
R R A E N T 0.05%, RN ARE S
=600C.

R 2 KRR B X B BRI R T AR AN R AR

Table 2  Effect of roasting temperature on residue of C and Cl in the slag

Temperature/ 'C 200 300 400 450 500 550 600 650 700
Residue carbon/wt% 1.4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Residue chlorine/wt% 8.86 5.81 2.65 0.86 0.35 0.10 0.08 0.05 <0.05
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Fig.1 Effect of roasting temperature on oxidation rate of
vanadium in slag
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Fig.2 XRD patterns of the slag after roasting and standard of
V205 and TlOz

3.2 ISR SR -ZH W

KR BB R EE R L EERN Vo0s, N
TR AL P A, DRI I P B R 3 550 R T AR AR R v
B FRAmR R, T B HAKBAE NaOH,
Na,COs, NaHCOs, (NH4),COs, NHHCO; FIZUK . 428
FEIR B RURFI A, iR Na,CO; AR B, HYS
Na,COs B MR :

NaxCO3+V205=2NaVO3+CO21



96 U = B

#19%

3.2.1 R H AN BT H R R

FER ] L (NaxCOs VR A5 b6 5 kS il F2i) 6 mL/g
% 90 C R iR H 90 min, 5% NayCOs AN I &
Bl &, SRILE 3. 451KV, NaCOos IIAERN
Na:V(EE/RE)=1.2 BHREZEA 853%, H—Tim
NaCO; A&, R HEZE LA, BUAHE,
Na:V=2 FHLEIR L 86.2%. ZEA % EHIR =R
AR R A, A 1% Na:V=1.2 4 Na,COs 12 H I I & .

FEBEREE Na:V=1.2. WE L 6 mL/g. ASERE FHiHk
2 90 min, Z5R LK 5. gRKRNY, WEIREEETE,
PR EIE, 60 CHRHIRHA N 83.4%, RHiRE=
SOCHY, LRI ERAME/N, YEFFTE 85%. Hk, JE4k
SR IR R 80 °C .

o0

W

W
T

_____—n
n

jee]

W

S
T

o0

>

W
T

84.0 -

Leaching rate of V,0,/%
o0
(98]
)
\

l/.

o]

(551

(=)
T

60

70

80

90

100

- 87 [ ./l

S —

o 86 ——

> . _—"

S | |

o 85

2

2 |

o 84

=]

g

Q

S 83

— L
n

82 -

| | | | | |
1.0 1.2 1.4 1.6 1.8 2.0

Molar ratio of Na to V

B3 NaxCOs MIAEXF IR H R 5

Fig.3 Effect of Na2COs3 addition on leaching rate of vanadium
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Fig.6 Effect of time on leaching rate of vanadium
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Table 3 Composition of vanadium leaching solution

Component N Na Si Al

P Ti Fe Cl Cr

Content/(g/L) 30.36 16.69 0.09 0.008

0.001 0.003 0.002 <0.05 <0.001
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Fig.7 The picture of V20s product and its XRD pattern
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Table 4 Composition of V205 product
Samol Component/wt%
ample V;0; Si Fe P S As NayO+K,0
Standard =99.0 <0.20 <0.20 <0.03 <0.01 <0.01 <1.0
Product 99.1 0.02 0.02 <0.01 0.01 <0.01 0.05
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