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L1 REERA

AENBFEHIEHRRFRBETR SR

RUSRBR ZEBEREEEEGEAT 214,
BERPEHEN L V.0, i+)88. 07 g/L, KT
REHE . HEES50 1983 mg/L,15. 1 mg/L
36.2 mg/L, B pH {E% 0. 63.

FEAN . DZEHPA(P204) I FH S T4
A BR=ZTE(TBPhHXBREFEALIT L
AT W EE 20 N EUK R BB i I M AL 2 A A
JHEP R LRE B AREREAR L. |
BREMB AT, XRPATH— ST EE
EA. BeRMAERER, b TS EE WA H.

D2EHPA 5 TBP i AR R, K %
B D2EHPA. Hh 257 TBP F01 5 5 5 55 46 42 1 19
AR 20:5:75, A BE RS BB pHEH
W 25 A EK AR B pH AL RS, K
B pH M EHTE 2. 6. TR AR 5K R A, W B
REMBERREREM.

1.2 WMRFER N

BRPE&RBE&EEERA ICP-AES % HiK, X
ALK PS-6 AR, EH I REA R A RAH
RUEGEHRER RN ABEBRPHASE AT
pH A pH (&, pH i+4 pH500 & XM #
BEit,%E CLEAN 2 @47,

X 4% :250 mL 95 W IR 3} TLOF & 35 B AR AU 3%
AREFR KS2 BRABFHRGH, KIEHR 36
mm, R ER K 4 Hz.

1.3 BEFERN.

FAEEREAREBRMEBYREZR TH#T
i, B AT WER pH (E IR 25 K MEK TG,
FMARSEERE RS BAFTRIE 1 2 FHHF
MRV, % R — B L A VL R KM
BETFHBRE T ARKRG #FH]RG 15 min. 25
WA EERARERGEHEHARRETROE
BIFRBBEREEARRETREABIETH
B AYME%ERE  #TRER.

SEH D R EBCF R @ RER YLE P H®E
5K AR LU AE, A BT B & R AR
# E=DX100/[D+ (Vo /Vo) 1, oV, #1 Vo, 53

BR AR VLM AT, &8 B Tyl K Rk
WHREERBENENATHRESLRBRNE L I
(M 4} 31f% Fe,Mn fl Cr TR, RERB N5
BERBERFENREL K=m(V)/m(Fe+Mn+
Cr).

2 HZREWE

2.1 EfpHEAER

PR 1t 28 BB F) Y B 2% A E T4 AR [R) A T 35 B
FTHXHESER, UEREBE - M RH RN
B, URABP A=A, AR TEBUELE#1T
EREGEEOERE, BT A BB EH pH Hx 2
BEBTWDHEMNEAZREE ATREKER
PHEXFIN, 2 ENTRAR, BILELH pH
EHHEEBEREN 1.5~3.0 Z[E.

FERTHSHEREMALEA S, A HEH
A BRBHFR MR, UERBERPAEE T, BN
R 25 XK BN pH N BiA RIS
BIRE REEBEREA 250 mL 488} T
SRR FFR. RS RER KRS 8 LT,
Heb#H R VO)/ VA =1:1,EBURS) Bt E X
15 min DOABI RO, REMBAANHAESE
F7KBE¥ 5 min, FAME N 1 mol/L KM HEIEM L
L1 #fT R R R, K EEB 10 min 53 RE
BHEPARRECRSEBHTHE, LITEANE
WRERFERE FAREH pH HFHTERLE
RIFX L

HR1TS.EEBBRYS oH AR M, X
BEEZER, —EEFERHEXR W pH EHE
H.BRAEMTHAMER, BRN&E EXBFRRT
EWBEROHANA - CRERS. YEHBFR
pHEX2.3,2.6 X 2.9K . 2" RHBRRERE,
AR EEE KRS H K 60.1%,63.6% 1 68.5%,
AHEFANEHRERAN %, REKE P
S5XFHEEENVIBEBRN 43.3 KBEEHBERE
1083~1135 Z [6] , R BISC 1 BY R FH 64 th Rl R Bk &
BAETMNEABR P BER . EME. BHER pH
ML 78 mB 2.9 BF, R EBRFAE 96. 0% B
96. 2% MR EFEAN LA, RHAREEE pH EX
BREMRE BN I THAERENEERE, ER
W pHAER REZE 2. 5~3. 0 AN REH.
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2 FERRPHETERKBER
Table1 Results of extraction experiments with different pH value

s 85 B ¥ E/% Tv/% K
pH#i pHff V Fe Mn Cr

1.7 0.52 55.3 2.2 0.7 4.4 51.4 1083
2.0 0.53 61.5 2.9 1.1 4.7 54,9 1121
2.3 0,59 65.3 3.3 1.2 5.8 60.1 1117
2.6 0.62 69.9 3.4 1.2 6,0 63.6 1130

2.9 0.69 75.6 3.8 1.3 6.3 68.5 1135

D A W N e

2.2 HENERIEHER

HEREBREREIBRITHEEREARASHEZ
— , W) A H R A R R OB VR B, KRS B
AV EAMEZ LR, &REREMM L, 5HEX
AMERRRER, BRI RS E VLA
WL, SEFVEBR KK, ¥ MEBGE T H A

B BAEGMAMBER G, BN 25% 1
K EHTABEBRN pH EEHEARE 2.6, %56
A5 KHEMLES KR 3,2,1.5,1 F0.5,%
EAFRMHENEBSIBROEN. & 2 AFFEMHEKLE
BTEREREERREEARRER Ty B REWR
NEBRBEENRREL K WER.

%2 TEAMALTHERSR
Table 2 Results of extraction experiments at different A/O ratios

F Rl W V& E/%

5 pHff & pHff V Fe Mn Cr

1 2.6 3:1 0.53 79.0 4.5 1.5 8.1 71.3 1102
2 2.6 21 0.58 73.8 4.1 1.3 7.0 66.6 1122
3 2.6 3:2 0.59 72,1 3.6 1.2 6.8 65.3 1129
4 2.6 1:1 0.62 69.9 3.4 1.2 6.0 63.6 1130
5 2.6 1:2 0.67 57.7 2.9 1.2 5,9 52.6 1134

Tv/% K

B3R 2 1A A YU 5K E X A RR
EREX, ARnaEBEmARTROERE, BY

MELER TRAAMER I, B FETRYERE
WA B M T M X SRR BB R M), &
&% 8, HARE A B R M R R R BA L
EREFTRABAR, BB LA 2:1 BUEH.

2.3 REZAFHNERIRMEM

Bt BRI R L T R B
ERGEBPHASRRTE I BERE HHRAE

 BLAREAT PR B BE R R L BB

FERYS pHEN 2.6 FKBUHLL N 2:1 KT, A
WML R A RIA VAN, EHBeRM A 1:1, 8%
Wt 5 min, YRS BERKIRG® LHET. K3 K
A% ENBRRERBAG VAL RER.

3 FTEARERRBERBRARIASER
Table 3 Resuits of scrubbed to the loaded organic phase u-
sing various H, SO, concentrations

B ORE  TE RAE RER REE KB
5 pH{E pHE /% /% /% /%

1.7 1.68 38.7 44.2 67.4 318

2.0 1.95 5.2 19.1 33.7 12.6
2.5 2.37 0.07 3.6 12.0 2.1
3.5 2.89 0.01 0.5 1.8 0.4

oY A W N e

5.0 3.04 0.01 0.3 0.5 0.2

B3 A SRR pH 5.0 BE
1.7 0, S 0. 3% T2 44. 2% , MBI LAY
YRS R ALE 0. 01 % FH & 38. 7% ; 24 57 HI b A B
M9 pH (T 2 i, AEBEAL I R 25 YE B, Be R AE A
AR, T pHERTF 2 WML, s Bi %
1%, FUBE B R R, |

SER A HLAE PR R B S B AT R 3R B
BIGEREME R 1:1, BB 5 min, RAA SR
SRR RBRAF RO TR BT E 4.

£4 TAREAABXERAFTNEER

Table 4 Resuits of scrubbed to the loaded organic phase using various pure vanadium solution concentrations

gy B BRE/ ¥ BE/E W/ (mg» L) oA HLH/ (mg + L™ % e Ve e 3/ %6
pH (mg-L7") pH v Fe Cr  Mn v Fe Cr Mn Fe Cr Mn
1 5.0 100 3.23 46 42,2 1.0 0.1 32551 39,1 1.5 0.1 519 37.8 50.0
2 5.0 200 3.01 105 62,0 1.7 0.2 32594 19.3 0.8 0.1 76.3 67.2 100
3 5.0 400 2.91 232 648 1.9 0.2 32665 165 0.6 — 79.7 75.1 100
4 5.0 800 2.77 447 67.0 2.0 0.2

32849 14.3 0.5 — 82.4 79.1 100
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MEATH, ARKENSABERARRNE
PLAE, 5 B AL M ¥k B B 100 meg/L % 40 3] 800
mg/Li}, Bk Bk B2t 51 9% B A E 82. 4%, Fny
BMENRBE RGN E T NTRALRSH %
B RRAAKE R 200 mg/L MARABKERNE
PLHREEK.

FEIE L9 6 B R S W T M R AL LA o R
B 8% 2 R 59 MR R, M T AT 440 5 3 20O
BB S BT, X 2K B N 200 me/L i HE4
BUERMBRAE AT REERLR, LR R
F&S5.

£5 TEFGTHRABNAERENTRER
Table 5 Results of stripping to the loaded organic phase at different condition

P RERK R%E

REWRBE/ (mg+ L71)

ARERY BHREXR)N 2BHAHRE/% K

g /(mol: L") #HH \Y Fe Cr n

1 1.0 2:1 51107 15.7 0.7 — 78. 4 40.7 57.9 3116
2 0.8 2:1 42437 10.1 0.6 — 65.1 26.2 48.0 3966
3 0.6 2:1 36440 6.8 0.5 — 55.9 17.6 41.3 4992
4 1.0 1:1 29726 11.2 0.5 — 91.2 58,0 67.3 - 2541
5 0.8 1:1 26955 6.5 0.4 — 82.7 33.7 61.0 3907
6 0.6 1:1 23989 5.1 0.3 — 73.6 26.4 54,3 4442
7 0.6 3:1 41655 8.9 0.8 — 42.6 15.4 31.4 4294

HRSAHARAKERERNRARREH L
MR KR ERAAD W, REBREFERK, A
BEBRGN RS REMLERS, Rt
SREEAREEENRER HARBRARTER L
RE ERREMLY 2:1,/ 0.6 mol/L FBRR
BAFHM, RARREBY  TERREAR BN A
ERE . 23B& H - BERARERER 99.1%.
HEAA, RESBHBRESEIRFEML 2:1, %
B E X 0. 6 mol/L.

2.4 “RERNSNBERFALHER

BEAMERS P3EREFMGIBHHERENE
BRHERREAALE, TRABRPISE&.&.E1
#5290, 02%. IR B ATk 38 4 i & SR 45
BER KB ESEBROSRAFENABHERE

R 10~20 £&. At — LB E LR ENE W, B
R_BEBRBRBEROBR.

HERTH 1000 mL By & 41 36440 mg/L. & &
6.8 mg/L. &% 0.5 mg/L MM AN BINALE
L hERMA 2.0 g M IFMBUERER
FRAEEF. BIREN 5NN EK. BETHE
BrHEKHARZ 2. 6,LAGBKBLEEBRET
250 mL A3} AT =50 W B R AR B ZEBGE
BERRKERGS L#TMHER VOXRVA)=2:1,
EB (RGO BHEN 15 min, X BAFIHEBARE N
200 mg/L LB A M BEHK 5 min, RIFAKE R
0.6 mol/LMMM A BERA LA 2:1 #7 &
TR ZEE, R ZEBE B A 10 min, /)58 E R FE K
BPARRBETRIR. XBERIIFx6.

k6 F_RENBRRERXBRER

Table 6 Results of experiments at the second segment extractive and stripping

REWHB/(mg+ L7

Sllﬁ pH Ev/% EFe/% Ec:/%

WRE BRE  BBER

Fe

Cr ®/% /% P %

0.98 7.3 40. 2 80 21799 0.43

0.2 83.9 15.7 59.8 34602

B 6 WA RA_BRBRERIZER X, FrREH
BARREABRBEIRTEN 21.8 g/L, KFEMN
H0.43 mg/Li AT AEK B EFRETREY

FREHN 34602;F— . BRI EREIBANE
BEREERER 24. 7%, 8% B BELRLEZBRESIT
3} 99.87%.
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(1) % A D2EHPA-TBP-% 1k 4 1 & b [{] 3 B
R MERSHBERERERSE E FERE #&
B RREAAT BRTITH.

OBREEMEREG R - BHEE pHEN
2.6, B VO)/V(AY R 2:1, BB BN 15
min, 3k f 200 mg/L FIEK B S A Bk R R B A L
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Removal of ferrous metals from vanadium leaching solution
by synergistic extractive separation using D2EHPA/TBP

GUO Qiusong,LIU Zhigiang,ZHU wei, DAI Zilin
Guangdong General Research Institute of Industrial Technology (Guangzhou Research Institute of Non-ferrous
Metals) ,Guangzhou 510650 ,China

Abstract: At room temperature, using vanadium solution obtained by leaching stone coal in sulfuric acid as
raw material, with D2ZEHPA-TBP- kerosene as synergistic extraction system, a three-stage counter cur-
rent extraction and a two-stage countercurrent stripping was introduced to remove iron, manganese, chro-
mium impurities for preparing super pure vanadyl sulfate, and examine the effects of initial pH value, the
volume ratio of organic phase to aqueous phase (O/A) and the general conditions of stripping on extraction
process respectively. The results show that when the initial pH value of the solution was 2. 6, and the vol-
ume ratio of O/A was 2:1, after washing the vanadium organic phase with low concentration of pure vana-
dium, then reverse extraction with 0. 6 mol/L sulfuric acid, iron, manganese, chromium and other impuri-
ty removal rate was 99.1%, vanadium recovery rate is 41. 3%. When two stages of synergistic extraction
of deep impurity removal was performed, total removal rate of iron, manganese, chromium was 99. 87 %
and the recovery of vanadium is 24. 7%.

Key words: synergistic extraction;ultra pure VOSQO, ; ferrous metal impurities



