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Table 1 Chemical compositions of chromium slags acidic
leach solution (g/L)

Fe*  Ti* Na® Mn¥ Cr,03° Ca®* H' SO0
1.19 033 148 146 1.04 115 40 20

1.3 SLPE

1) ZEHSREG . DAREEMOA T, i — i G
([Omim][BF,])iRFERC EANUAH . % BEE S258 77 SR HE
B H 20.0 ml AHLAHS 20.0 ml 44 BRE R OKA B T
150 ml FLZE B TR, K FORNE IR KB R 45
E—ERE N SERG 2R )G, 28 00LE
4000 r/min T Z5.0r 5.0 min SEIAA HUAH R KA 1P 7
B, FEAKA SR B TR R A B A S e A
REEIEAG T, A AR &8 5 TR EE R T 5
A5G ARIE (DT Cr,05F AHUR(E):
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C
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FERE VHETEHE A, W N IR /KR 5 48 7E — 2 i
FETR . SR R OERA S, 45O ALEE 4000 r/min
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SRR P R B TR PR FH B A S TR R Sk
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Co
o M e 539 REEBLET 5 A WU H s IR B
g/Lo
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2.1 [Omim][BF,|Z<EXs16
2,11 ZEEGR U TR P 5o RE B F) R I

A S Ay R ECERGRIR E 9 2.04 4.04 6.0+
8.0~ 10.0. 20.0. 30.0. 40.0. 50.0. 60.0 1 70.0 g/L
X1 ANAEI S AR AT 8% I BEEUSE S o HoAth 2% 1R e
NAEMA 20.0 mL, 7KAH 20.0 mL, i, IRGEEZ
200 r/min, A 6.0 min, pH 1.408, Cr,03~ HI¥ILHIK
F% 1.04 /L. SIS ME 1 Fis.
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Fig. 1 Effect of initial concentration of [Omim][BF,] on

extraction rate of chromate
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Fig. 2 Effect of phase ratio on extraction rate of chromate
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RSB Fi%E 1.04 2.04 3.04 4.0. 5.0, 6.0, 8.0
H110.0 min 3X 8 AN [FIAEHLN (] 3547 4% 1) ZE AL S5
Hopth 2647 |, Herh O/A=1.00. 25645 B0 & 3 Frok.

120

100+

80+

60

Extraction rate/%

401

20

0 2 4 3 g 10 12
Time/min
3 IR TSR ECR RN

Fig. 3 Effect of time on extraction rate of chromate

B 3 T, B K, B AR HL AR PLig
K, 2 =6.0 min I, AEHURIA B EA . 15 AR
gt rg. La%E, FBUNE 6.0 min NH,
DRI, A S8 o S HURS )6 5 2 6.0 min.

2.1.4  pH XFEEHE 520

BAEAF pH KM BAARFEE FEERE, N
THELERE pH 24T TS IZERUSR . ASLEG ik
B 10 ANANIF] pH 26 REAT 56 B A2 06 o FoAh 2% A4 [R] AiT,
HrpAEEL 18] 6.0 min. SZE64E RUE 4 .
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Fig. 4 Effect of pH on extraction rate of chromate

B 4 7T I, pH X AEHUEA PR ZmIEH . 4
pH A 1~5 i}, [Omim][BF %85 B A WU FIZEBUR
2 pH A 7~11 I, ZEEUE N EBON I 5

X 3 B2 RO AE T A I A AS R 2 TE 2K
2 pH A4 1~5 I, #%LLCr,03 aAFAE; 24 pH N
T~11 i}, 48 LA Cry0F TEaRAFAE « 52045 TR W, Cr(VI)
LA Cr, 07 JE\TEAE I B BT IR HUR

27 F iR, K H [Omim][BF,] 8 B2 BL /) B 4%
VA RIS VR PP A B L R AR ISR A A ZEBGRIVR FE 9 50.0
g/L.O/A=1.00 8]y 6.0 min. /KA pH }y 1.408~2.006,
W R R FEI L] 94.81%.
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1168 om ™ Ab{IA : SN—CHL (4R 30 eI ; 264590
() BH B 145 7 5 [Omim][BF,]~ [Omim][Br]3& s 45—
B, S SCERA TR AR, TR T DAHEIRT AR A A
FHES T 258 9[Omim]" . 2KHUZ J5, ZEEWHTE 940
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Fig. 6 Infrared spectra of [Omim][BF4]-Cr(VI) adduct(a),
[Omim][BF,](b), [Omim][Br](c)
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HUHLEE A B 7 WA o kB B 1 55 Cr, 02 i
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HLFE,

23 REFEBISLH
2.3.1 pH X R EEZ A0

ARSEBG IR 10 NASFEI pH 25 0F, TR IR
AL o HA A [y SRS A AL 20.0 mL,
AW 20.0 mL, HiR, #REGEEEA 200 r/min, B [E
A15.0 min, 1% Cr,07 AHUHHEE N 0.986 g/L. 5L
R uwE 7 fios.

B 7 AT, B8 (NH.),S05 9 R EEFIRT,
bE%& pH MLk, FRRAERL T, FaT VPR, &
JE2EM8 ETF. 2% NaBr A AR, pH 1128
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Fig. 7 Effect of pH on back-extraction rate of chromate
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(NH4)2S03.
232 REEFIAFEXS AL (1) 50

AR SEES H R 11 NSRS B FRAR L, 3 AT 84 1
SRR . HAh AR b, o ¥ pH=10, X
A4 NaBr+(NH4),S05. S50 45 R U1Kl 8 fis .
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Fig. 8 Effect of concentration of anti-extractant on back-

extraction rate of chromate

B 8 WL, Bl ARG R, BRER
AW EFHE-ET . MREFKEEA 0.5 mol/L K,
BRAERB RN, FMOA T IRIFE R AR, A5
56 v R A FE N 0.5 mol/L NaBr+0.5 mol/L
(NH4)2S0s.

233 REERT A0 B R AL Z 1) 5
ST [ 5% %0 1 5 e RE S0 2% A B L

B o ARSI HIERL 10 MASFE R EERS (], AT
JFERL S . HA SRR b, Hh RGN 0.5
mol/L NaBr+0.5 mol/L (NH,),SOs. SZI45 R 9 fr
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Fig. 9 Effect of time on back-extraction rate of chromate

HIF 9 WA, B A R OAE A B I ] PR E AN
Tte MRFERSLIGHEAT ] 15 min B, £ REERILE]
K, ZJRHRIERKIS], REAEFRAL, F, 15 min
{10 72 5 i T 2 LRI Cr, 05~ AT HLAH 78 43 #1480

3 #ig

1) ASEES RO B A ZE IR A R ZEEGRIR
450.0 /L. O/A=1.0. BJ[E]H 6.0 min. ZEHGE pH A
1.408~2.006, it NEEAIAEATIL 94.81%.

2) GiAREE AAMEIE T, [Omim][BF,) 2%
B Cr,0F” &8 74 AHLEE, AT [Omim][BF ik
W RH BT 55 Cr,07 BB 1% LSS 7 45 & Wi N
HUAH

3) HldEH P RFERSAF TR : pH=10, KA
W 0.5 mol/L NaBr+0.5 mol/L (NH,),SO;, ] Ay
15 min, iR T REZAIE 99.35%.
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Separation and extraction of Cr,0? from
chromic slags using [Omin][BF,] as extractant

WEI Jun-yi, LI Yong, XUE Xiang-xin

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Chromic slags are vital industrial solid wastes which possess extremely serious environmental perniciousness.

Separating and extracting chromium is effective means to reduce its environmental pollution and resources waste. The

extraction behavior of chromium from chromium slag acidic leaching solution with [Omim][BF,] dissolved in pentanol

was studied as concentration of extractant, time, acidity, and so on. The results show that extraction rate of chromate can

reach up to 94.81% under the conditions of [Omim][BF,] concentration of 50.0 g/L, shaking time of 6.0 min, pH of

1.408-2.006. The extraction mechanism results show that the extraction proceeds via ionic association based on HSAB to

product adduct. The back-extraction rate of chromate can reach up to 99.35% under the conditions of pH=10, stripping

agent 0.5 mol/L NaBr+0.5 mol/L (NH,4),SOs3, shaking time 15.0 min. The purification of chromium from chromium slags

is achieved.

Key words: [Omim][BF,]; chromium slag acidic leaching solution; Crzog_ ; extraction
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