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Abstract: In our country, a lot of chromium-bearing
vanadium slag was produced in metallurgy and
phosphorous chemical industries. The utilization of
these resources to recover vanadium and chromium is
not only a way to prepare high-value vanadium “'5/ et oo
production, but also an efficient method to resolve I . [1 ¥ gets an advantage in competition
the environmental pollution issue. For the best i _ \9
separation of vanadium(V) and chromium(lV), —
primary amine N1923 was used to extract V(V)
selectively from V(V) and Cr(IV) aqueous solution
with various concentrations ratios under different

PH(Cr) < pH V)

initial pH Values_ BesideS, the intel’aCt between V(V) Cr reach extraction equilibriwm ahead of ¥

and Cr(IV) was investigated though comparing their extraction rate in complex solution and single solution
respectively. The results indicated that their extraction rates both increased with the decrease of initial pH value in
solution and primary amine N1923 created great selectivity on the separation of V(V) and Cr(I1V). The higher Cr(IV)
concentration was, the lower initial pH values was needed for the best separation efficiency. The extraction rate of
V(V) in complex solution was higher than that in its single solution, but that of Cr(I\V) was just on the contrary.
Affected by V(V), the extraction rate of Cr(IV) in complex solution went up and then went down with time going.
That was because Cr(IV) reach equilibrium pH value ahead of V(V) and part of Cr(IV) in organic phase could be
reversed by V(V), where the competition mechanisms in separation of V(V) and Cr(I\V) with extraction method was
discussed that the combination abilities of the two metal with hydrogen ion and primary amine molecule were
different. As a theory favour, the revelation of competition mechanisms in extraction makes great contribution to the
separation of V(V) and Cr(IV), while this paper would guide the resourceful recovery of vanadium and chromium
from waste slag in metallurgical industry and make great benefits in economy, environment and society.

Key words: vanadium; chromium; extraction; separation; competition

Ygks: 2017-12-15, f&[E: 2018-01-31, MK%k3: 2018-03-23, Received: 2017-12-15, Revised: 2018-01-31, Published online: 2018-03-23

BEEWH: ERARRAESEBITH @S : 51425405), [FFEHL T HRIBBINHE 45 : 2015BAB02B05)

{EEREN: FFI(1992-), &, WL BTN, LA, WHFHAENESEREHTTT, Tel: 010-82545052, E-mail: 2547476673@qg.com; 3*/I1EK, iH@IRELHR
N, Tel: 010-82544879, E-mail: pgning@ipe.ac.cn.

SIAMER: #hEL T, EEOR, S ARBUAS SIS ISE S LS. AR TR, 2018, 18(5): 989-995.
SunY, Ning P G, Cao H B, et al. Competition mechanisms in separation of vanadium and chromium with extraction method (in Chinese).
Chin. J. Process Eng., 2018, 18(5): 989-995, DOI: 10.12034/j.issn.1009-606X.217427.




990 BT E Y& ¥ 18 %

FEAUE T BP RN FALH

oA, FMRT, EERAY, xaxm’
1 RERFEA TR, KE 300072
2. HERPEGEERE TR ST EOR S TRERT U (e 12 5 TRE i S0 =, bRt i AT Y= il TREBORBT e b, JExt 100190

O RMAEERIE B, BT AR CrV IR EL AR IR — B WG pH EE R N RO 2> B RCR. ZREW], Rk

WL BV BA R R SEIE, V(V)FI CrV)RIZE RS BE A6 pH (B FEAT LT, ARREDINER EU[H/V (Cr)BEZK EET R,
PR SV V(V)ZERCR R T H G R R ABCR, CrIV)ZEBCRR T H 8 G R s A BCR, HARHUR BEIN (] SE K5 |

FHE TR
KEEIR: Pl B BG4 B
FESHKS: TF841.3 XHRFRIRAS: A

1 W &

Bl BEIBNE BT, PR —F B R
SRR E R R G &Y, iz TR e,
R LR AT S5 TR TR A R ATk B4, 4
W R K& E e R, Base, FENHTES. f
B, SRR, N B BRSNS
Bz BT T & H A, REGE. A
72 R VA IR A N 70 25 A 77 A R A HE ORI A
RS, AEHERUS BT 50 TNl e BE R E
R BCEE SR, X H G i fE A R WSOR B A =R )
S5 MM EE. SREEEKIEES, BTHS
B A ERAG SV AR FEARBL, B Ao B O LR
PEIRAGT FH (105 A M,

AR R R e . T TRIR S B U vk 3R
FEE -7 R L N ) 87187 R B I B Sk 87 R ¥ 1 [
BTSSR EGTE R R SRR S, L
N B S, HP= AR FERRE R B TRk
HfE s, ERYEfRIE . JEIRIELT, (HRAIIHK. PEARRK
B HMREATE IS, HEEHL HKKAZE,
HFEMFERRYMN; FBE LSRR ARG R 8
L 7 BERORGE P difEm . M ER, REARS
SR SR RAL AL FE T 3. 20 4D 80 4EAR, Yu &R
HAF AR I P 2 A T AT IR BRI RE L V(V), SRV 7
AAEEL 3 85 (V)T Cr(1V), 54 AL HL 43 125 TR 7 ik 170,
Je— RS ERAR 100 B 5 . AL REBUR R T 5
IR TR T USRS MAN, 2000 /518K
JEAN AL, HTZRAME 1 Fr

WEFRIe-2UZ 0, V(V)AT Cr(IV)ZE &R IAL AL
BInT a5 G R I R A L o T S 4 A, R
ERERERUR e, B HYE BB A T 3 %

NERS:

1009-606X(2018)05-0989-07

Chromium-containing vanadium slag

Salt roasting

—— Iron slag
Crystallization |— Sodium phosphate

Solvent extraction

|
|
\"-.madium‘pumn.\idc
1 P RE BRI T 2R
Fig.1 Flow chart for the resourceful utilization of the
chromium-bearing vanadium slag

B, SPRPE PR IA R, AEEHIERYILG pH EH2&
PR A RUEREVE . VR 7 B AL DGR, (HR RIS 1)
FEPE R, BEREENRK, HEARFRRE. "
BEIARFE PR E R R, BTEKBRESEHLHAN %=
SR, MR T AL R ma B, Rk, B
AR R R R 2 Fh & @ IV R RS SR

ATAERIE VA Cr(IV)AH =S, 46%
FM A b 43 A S B AR A R A, R R e N1923
X AN IR B VAR VR B VR RTE AN R 46 pH (B R kAT
B, BFAE T B R R RO R TR S 0L, TR (V)
XFAREEL Cr(V) IR R, AT SRS PR R v Ak
FRAN R BHR B A E A R

2.1 #HE5
S MR SR LR 1.

Reduction of
. [
chromium

Chromium oxide

Recyeling



5 1

PNAEE : ZERGE 7 BRI 8 S pL 991

* 1 SLEAME SR

Table 1 Materials and chemical reagents used in this work

Chemical reagent Molecular mass Source Mass purity/%
NaVOs; 121.93 Aladdin, Shanghai, China =99
Na,CrOy4-4H,0 234.03 Xilong Chemical Plant, China =99
Ultra-pure water 18.02 Homemade from Milli-Q Direct 8 (Merck Millipore) =99.99
H,SO,4 98.08 Sinopharm Chemical Reagent Co., Ltd., China 95~98
NaOH 40.00 Xilong Chemical Plant, China =96
N1923 310.30 (average) Chengdu AiKe Chemical Reagent Co., Ltd., China =98
Kerosene 210~240 Huihong Nonferrous Metal Company, China Sulfonated
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Fig.2 Extraction rates of V(V) and Cr(IV) with various concentration ratios (r) of V to Cr under different initial pH values in the
solution of the initial concentration of V(V) was 8 g/L
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