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Table 1 Main components and contents of Ta/Nb

extraction raffinate

(Ta+Nb),0s/ WO,/ HF/ H,S0./
(gL™ (gL™) (mol-L™) (mol'L™"
0.3-0.5 5-10 4-6 34

1.2 RAFI5%E

S AT 32 A A % LR 2.

SEES BT FH TBP A 3 BRIl A AR vl (1) 3 24 2
PEREILRR 3.

2 ZER5THE

2.1 Z=BUTIFNEC bE 33 [EIU 2R & 43 4B B [B) A 2 01

2.1.1  TBP AR5 B0 A H A 2 AH B 18] 52 00
DATE AL S A TBP AR, 428 i SRR IR B2

6 mol/L, RFRIKIZ AN 4 mol/L, ML A 1:1, HEAN

2021 43 A
Fz2 FEEGHARE
Table 2 Main reagents and equipment
Reagents &
Equipment Type Manufacturer
Constant temperature HH-S8 Changzhou Yidu
water bath Instrument Co., Ltd.
Oscillator sHz-gy ~ Changzhou Huanyu
Co., Ltd.
Nanjing Qiuxin
Spectrophotometer ~ UV300/1 Equipment Co., Ltd.
ICP SPECTRO  Germany Speicher
ARCOS Co., Ltd.
Industrial Jinan Yingdong
TBP grade Co., Ltd.
Industrial Jinan Kaichuang

- 1 .
Sec-octano grade Chemical Co., Ltd.
Industrial  Maoming Zhengmao

Sulfonated Kerosene grade Co., Ltd.

3 TBP. fir WA LR 1 32 S ER I e
Table 3 Main physical properties of TBP, sec-octanol and

sulfonated kerosene

Sumple Oty Viseosty - Solubiy!
TBP 0.98 3.32 0.28
Sec-octanol 0.82 13.40 0.08
Sulfonated Kerosene 0.80 1.82 -
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and phase separation time of tantalum, niobium and

tungsten
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Fig. 2 Effect of secondary octanol volume fraction on
extraction rate and phase separation time of tantalum,

niobium and tungsten
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Fig. 5 Effect of extraction temperature on extraction rate

and phase separation time
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Fig. 8 Effect of aqueous acidity on extraction rates of

tantalum and niobium
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Table 4 Orthogonal experiment results

B D E (Ta+Nb),0s WO,
No Thinﬁer % H iori/ Ph(ajlse Temperature/ Reaction recovery recovery Value
(mol-L™") C time/min rate/% rate/%
1 10 10 0.5 15 1 74.51 28.11 46.67
2 10 12 1 25 2 83.49 52.75 65.05
3 10 14 2 35 3 89.26 60.75 72.15
4 10 16 4 45 4 89.41 77.87 82.49
5 20 10 1 35 4 83.51 57.25 67.75
6 20 12 0.5 45 3 85.48 52.51 65.70
7 20 14 4 15 2 84.88 53.44 66.02
8 20 16 2 25 1 82.47 74.03 77.41
9 30 10 2 45 2 79.25 52.75 63.35
10 30 12 4 35 1 79.13 41.52 56.56
11 30 14 0.5 25 4 87.75 56.47 68.98
12 30 16 1 15 3 88.76 71.25 78.25
13 40 10 4 25 3 84.38 55.38 66.98
14 40 12 2 15 4 88.02 54.25 67.76
15 40 14 1 45 1 81.13 50.75 62.90
16 40 16 0.5 35 2 79.75 72.21 75.23
K 266.36 244.75 256.58 258.70 243.54
K, 276.87 255.07 273.96 278.41 269.64
K; 267.15 270.05 280.67 271.70 283.09
Ky 272.87 313.37 272.05 274.44 286.98
R 10.51 68.62 24.09 19.71 43.44
Opt. A2 B4 C3 D2 E4

TBP Ff F BT A ML &+ 1 s B i R

(C,H30);P=0+H" = [(C,H,0);P=0:H]" €))
(I:H3 CHy
CH,(CH,)sCH,—OH+H* = [CH,(CH,);CH,—OH]"
(2

ARENEE T 5H. BHREEE 144
A A A R ROV R s
2[(C,Hy0);P=0:H*]+ MeF? —
[(C4Hy0);P—O:HI; [MeF, | 3)

CHy
2[CH,(CH,);CH,—OH]" + MeF?” —
CHy o

[CH5(CH,);CH,—OHJ; [MeF,- (4)

EARTE R PE AT, TBP Al B ALE 1) &
FONLEL R R A HLER K77 ST A, (HAT5 R
FAERR >4 & B il “OKE-EAM” g
TR AHER R, TBP EEHMRIKE KT 4
mol/L HIVA W & 54 . P i a4 & ¥ A4
(H,0; -3TBP)HRF, B[\ Koy T 5. 12K S
YEABORIEKYE, B8 TAEIL, MNImERA
B H o

A, L P iR S YIEA R KR E N7
fE—E 5, R H. H83 L MeF;™ 8
HMeF, ML RAAE: BRIEEEIRT, $10L MeF; (%
{AETE, BN PA MeOF, MR AfF7E. Bk, 4.
Pl “IKE-IEFIL” B RN AT R R
TaF;” +2H" +3TBP +4H,0 =
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 [TaF Iy ([H'T o - [TBP;

organic

{[H,O ---+ 3TBPJHNDE, }

organic
__ (O — ®
Ne [NbOF; ]HZO [H ];4_{20 '[TBP]?)rganic [F ]Iz—{ZO
SN
ar, =Ky, [H” ]l2120 '[TBP]irganiC ©)

o =Ky, -[H ]iizo [F ]12—120 -[TBPT,

organic

(10)

LA ap, Ml ay, 77715 Ta 1 Nb 15 55

t 3RO (10) AT 51, B RES HH
F R EE 96 R K T4 . Rk, 4RAIZERGSFE
XIERFE M EESR, JUH RN SRR R . A
TR, WHESERBRIIRE KT 4 mol/L i, 4
A REA AR

4 Z5ip

1) ZEE25 EAH . HR AN IR (A1 R K 43 AH I 6]
TBP i = B (1) 44 AR 43 2080 A 0& B HIAE 40%~
60% 2 [A] o (HLEZ X [H] N, B— TBP Bifh B
e [ AR 1) B E AR T Hom N

2) LRAHIBA. PR Rl K Ay A ]
TBP/ff-FEEAAR LLIEHIAE 1:1 NE . BRI 734
I [a] I 200 s, (AT DLd S ds i B 5 i g =k —
HAkAL .

3) I IR ST T RS T RN R
7 20%, HKE 16 mol/L, ML 2:1, ¥R 25 C,
RIS TE] 4 mine ERRAAHE T, AHAR MR
W 98.53%, HHIEILFEN 89.62%, Zier bk
RO

4) TBP—fi3EBEIR A ZE U4 . FR ANy (26
ML E R AV, FREEES “KE-
WAL AL SRERZE SRR W], TBP B - FExt .
PN HA T UF MARRURR : Be A HOS P 1R
ER, JCH RN AR ERBHE R, RAA

SRV E KT 4 mol/L I, e A BERE A AL
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Synergistic solvent extraction of Ta/Nb/W from Ta/Nb extraction
raffinate by using TBP and 2-octanol as extractants

ZHONG Yue-lian, DENG Chao-yong, SHI Bo, DAI Yun, WU Li-jue

(Ximei Resources (Guangdong) Limited Company, Qingyuan 513055, China)

Abstract: The solvent extraction of Ta/Nb/W from Ta/Nb extraction raffinate was studied on a synergistic solvent

extraction system by using TBP and 2-octanol as the extractants. The effects of volume ratio of TBP and 2-octanol,

diluent content, solution acidity, extraction ratio, extraction temperature and extraction time on Ta, Nb and W

recovery rates and phase separation time were investigated. The results show that the synergistic effect observed in

the TBP and 2-octanol system has improved the extraction efficiency. Through single-factor, the volume ratio of

TBP and 2-octanol of 1:1 is more appropriate. Under this condition, the optimal experimental is further confirmed

by the orthogonal experiment with 20% of diluent, 16 mol/L of acidity, 2/1 of extraction ratio, 25 ‘C of extraction

temperature and 4 min of extraction time. Under the optimal conditions, the total recovery rate of Ta+Nb is 98.53%,

and the recovery rate of W is 89.62%. The comprehensive recovery is very good.

Key words: TBP-2-octanol; Ta/Nb extraction raffinate; tantalum/niobium; tungsten; comprehensive recovery
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