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Abstract

Vanadium is widely used in many fields as a modern industrial vitamin. The waste water of tita-
nium dioxide is acidic waste water formed during the production of titanium dioxide, which con-
tains rare metals such as vanadium and scandium. Therefore, the waste water of titanium dioxide
was used as raw material in this paper, in which P507 was the main extraction agent. The effects of
NaCl dosage, pH value, oscillation rate, oscillation time, P507 and sulfonated kerosene ratio on
vanadium extraction rate were investigated. The results show that the single-stage extraction rate
of vanadium was 47.20% under the conditions of pH value of 1.7, NaCl concentration of 100 g/L,
shock rate of 220 rad/min, shocking time of 3 min, P507 to sulfonated kerosene ratio of 1:4 and
0/A of 1:1. Finally, the extraction rate of vanadium was more than 99% by three-stage solvent ex-
traction.
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1. 5|

BR U0 AR P vk R AR IR A . SUEAERIRYE, WREEEERMMIRE 12, KA EBEH &
ER S I HE AR AR M R (1] [2] o Tl BAAR 72 1 B FOR 7= AR I B D 20% FA) R R 5~6 mP R ly 2%~6%
BRI K 7K 50~80 m®, JRIR IR & Ak (Fe®, FENFIRAL, B5H —EEMBL. L. i B 53] [4].
e THE&E, RAERNE, JTZHTRERE. Ak T, BraER. BEE T, 1 THEeESA
I, AR IR T 4EE 2 [5] [6].

AR, MWRRPEV PP SRR B AT T RE AL, T EERAEFIZERGE7] [8] [9].
REBESE NAF AL T P507-N235 JRA AN 7 B AR R 58 T2, &@utsiRi, XA 0.4 mol/lL
P507, 0.8 mol/L N235 NAHGH, Mttt uBeR], pH = 1.7, ZZHUNTA] 5 min, A/O =5/1, £ 4 1%
B, ARG RIE 98.36%, 1Zd R A ZE IR AIR[10] . Al e NN E A PRSI, 72 SRR
FE2 2 mol/L, ARIKEE N 1.82 g/L RSHURRR M, 7E-A LA N235 AR B 20%, AEEUS A2 2 min, %
HWUREE 25°C, AL O/A = 12 1510 N IHLFR A LA Ty 83.93%, =l i 2 UL S A Uy 98.37% [11].
T ANER 1 R 4 BT ST B R AF DA e e/

AL, ASCRIH P507 AEEGRI MR B B S U, i@ A A & AW pH B, RIS,
LT E]). P507 SRS HIC b &5 2 A AT ELAE B s, DALORAGAR B AR RSO T 2340

2. 3
2.1 REFER A LEE
R PR R T R S, @ ICP-AES M BT H TC R ALRRI A B, HAR SR R T L 1

Table 1. Chemical composition of waste water titanium dioxide

= 1 RBRERRD

H>S04 Fe Al Ti \Y Sc

198.6 g/L 23.95 g/L 3.329lL 231glL 116 mg/L 15 mg/L

B 1 AT, BREER LRy 116 mo/L, [RIR 0 876 tlm 1R A S JE 8.
PRI b P R AT i, 2 AL FE P507. SRR, SN BRI SR 2R, LA
L TAT I B RIBRER . WEIR . BRIV ERER . BRI JRER . WAHEREN. RIS A2,
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RIRR 5

2N 2 R AR B PR A ] o ISV 5 28K

I HS: SHA-B /KB HIRIR % &% . PHS-3C AU %5 pH it
2.2. RWEHZE

T 6l 25 mL Bk AR T ReAR R, ffH NaOH ¥ pH {8, ZRJE I 2.5 g &4k NaCl #iibl ¥
filt5E 4. B ILIETRS 25 mL ) P507 S AL 1A HLHTE A T 250 mL &, B2 ERMONIR Y 4%
IR R 3min, BHEWRE T e EE, PIAESBEERIEERI . KBRS v ik
DR AN AR LIRS, AR ORI R A

a=(m-n)/mx 100% (1)

a——HLEERE (%), m——ERERE TS E(mg), n——F R RIS E(mg).
3. ZEREITS
3.1. pH ERIF

EEALB &N 10 g/L, BEZ N 170 rad/min, EHHE N5 min, P507 SffLGmnc th ol 1:4
PIZAE T, HEERA P pH EXPLEERCRE I, g5 R aE 1 FrR.
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Figure 1. Effect of pH value on vanadium extraction
1. /& pH EXTAZEEER AR

FHPE 15N, BEEBR ARG pH ETEE, PR BT E 5 A& . pH EM 1.5 $Em
F) 1.7, SHRBCE  30% 0% 37%, pHAEM 1.7 H9hNZ 2.0 i, HLAZKBCR T2 TR, M 2EBGT R
S ENUHFAIL G, S . DRk, EFRAEN pHE RN 1.7,

3.2. SRR

1E pH{E N 1.7, FE3% %N 170 rad/min, ZE%EE2Y 5 min, P507 SHEfLGMACLE N 1:4 ST,
RGN B AERCR P52, g5 R alE 2 s
FHPE 2 AT5n, A IEALEART, BRI GERCRAUN 16%, FEE S S, SRR
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SIS PR, SN B 75 o/mL N ZE 100 g/mL B, ALAIREEA I 2094 5 4 37%, I AL
PARASIN A P RIZERROR, AR R ke mAuine, SAANERATE D, WP AEAE

[l RN, SEAEBCE AU AL . R, A 3G R SALHIE 100 g/mL.
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Figure 2. Effect of NaCl concentration on vanadium extraction
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Figure 3. Effect of oscillation rate on vanadium extraction
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RIRR 5

HIE 3 ATAL, FRGE R A R MW &, B s R AN, SR ARIRCR el e BRI,

%8N 220 rad/min I, SLASHER Y 37%. 3l 7% % A AT A CA HUAHFIER B R0 7870 R

I

=

g Z N 220 rad/min.
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50 |
|
40
S30h
M "
iﬁ |
= 20
10 - N
u
0 | N | N 1 " | " | " 1 " |
1 2 3 4 5 6 7
%% W 8] (min)
Figure 4. Effect of oscillation time on vanadium extraction
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Figure 5. Effect of P507 and sulfonated kerosene ratio on vanadium extraction

& 5. BHEEC L XA ZEEN AR

e LA IR . AR RGEEZIL R, B IEAVMIL, SEBOREBCREC. Kk, SEmE

TEpHE N 1.7, SAEIHEN 100 g/L, FEH#ZEA 220 rad/min, P507 SffbEmEc h 1:4 112
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RIRR %

Hi1E 4 7Tk, BEE R RIRIE R, AR RIS G R &S . MG E Dy 3 min i,
PURAC IR I B 47%. A& IR G I 8], AR TR AR LS A HU AU N, 2RS4 iz i (],
A IR R B R . L, IEFEEE R S A 3 min.

3.5. BHIEECELRY N

76 pH{E M 1.7, NaCl FHE:4 100 g/L, FE¥%#EZ N 220 rad/min, FEHHEN 3 min IR, %52
A HUAHRC X R RE BRI e, 45 Fan &l 5 R

H1E 5 AT, BEsE P507 Sl ke b iksfm, AEERCRE KT rg. S 1:10 42
A LA, AR 24%H8 5 2 47%. REEIEINICEL &2 101, PRI 49%, ZREF IR
ZiFITHFE, LB P07 S M AE R L 14,

3.6. ZERRHAIFN

76 pH{EA 1.7, NaCl F#4 100 g/L, % # %A 220 rad/min, fEFEf [y 3 min, P507 St 4
WAL 104 BISRAE T, BRI RCR 1 e, 25 5 0K 6.
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Figure 6. Effect of extraction stages on vanadium extraction

6. ZEBUR BT BRI

H1 %] 6 A1, BEAE A IURBUR RN, A SE G K5 TP 92 R 1 AU, SLASIE Y 47%.
K 3 HAETUR, PRI T 99%. K 4 HZERU, JLF 1000 HLBEAERL . 4565 FE A REH R A2y
FNHAE, R EHCN 3 XK.

4. &g

FIFH PEO7-TE ALK A A A HUER BRI A U, 76 pH DA 1.7, SUACENA 8 100 g/L, R R
74 220 rad/min, 723N 3 min, P507 S EC L 1:4 HIZEAE T, LRI BRI TTIA 2] 47%,
% 3 WAEWE, PRI 99% LA I, (EAER I, E iR pH B, SR,
i Vo AN () 1) 2 B HCENURFLL, SRR RMA AR
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