4 B ERP5HA No. 4

2021 48 H

Conservation and Utilization of Mineral Resources

Aug. 2021

AEIRE

N263 BT B FE gk R H N Z 5

TRA, 24", ThA", %y, 2, ', THE'?

L BHERE BERRRE S TREBE, 13 200444,

2. bR AR PRI i SRR R IR 5 A T A S, bR 200444

FESHES TFE03.2%3 XEkFRIRAS: A XEHS:1001 —-0076(2021)04 - 0070 - 08

DOI:10. 13779/j. enki. issn1001 —0076. 2021. 04. 009

WE O T N263 R IRR AR 20 Fe®* A Fe’* | 588 T YRy I 1a] A BGR e S8 RObE SRl BE AR EE (O/7A) BRI
WRENS Zn™ " Fe’ ' il Fe’ P REMURAYEIN . 45 F W] 1A WU N 20% N263 +20% 1F T +60% 260" 7513 A H O/A =
121 Ji5 A S min F125 C 4R, Zn" (Fe Hl Fe'* (il A IFUR P51 90.97% 0. 79% 1 75.85% , /3 8 BB Bz pez +
1 Bz ppeas 2504 1260 F13.21, 2ot 2 Gl A0, AKARH Zn® " 9. 61 g/ L [ % 0.36 ¢/L, Fi A HLARRH 0.5 mol/
L H,S0, X #,Zn*" B AR N 41.86% ,Fe' " R AER KT 97% . N263 AEHU4: Ja 25 T A LB BH 35 1584 S 0, 58 T 26 B
SR HE AR 2 R, 5 SR A, N263 A Zn” " S TG R R , Fe® * AR IS IOl W S 17, 5 3R Zn® " il Fe* B AR HUR

R E A K AT,
KEEIA N263 ;AR B 4

BERRIIR Y BRI A T BRI & T
PR AFEEALAA Y BTV R RO B T A A
oA AR T R R 4 B T AR AR T BT
I, 0 REHRE R A JE B IR AR SRR T A R I I A TR 3
YRG5 e [l

TR B EE A T B TR
ok R AL L R T ISR AR AE
FRAE Z R ITTE , 75 WAL 2= D00E 43 B ROR MELL S N
B Ay B AR R AT (A2 T AC e 4 o IR TE ME
DL 2 Tolk AR R R 4 JE 3 i e I e 2, TR A
Wt T HA 4 Jm SR s A BRAE R 3 i AROCR
b B TR B S T A S AR SO0, e B T
Hi 5.

Mansur i‘f%“ﬂ 38 T TBP, Cyanex301 £ Cyanex302
A HR X B R ZE ECRE 7, & 1 TBP Il Cyanex301
MY B ROCR B HJ2 TBP AU 206 — € 1Y
K AH HLAH, Cyanex301 7E 3K B AE1E Fe' ¥ I A4
o Long 25171 L P204 S AEHGRIBF ST T B IR A 5 T
FRAEIRCEE X LG T P204 BAL TS I AEHLRE ), R B
AT B 1 26 BURAL N 37. 88% , "B Ak i 26 B 35 3|

75 H #9:2021 - 08 - 06

75% , i 2mol/L B R v KF 88. 60% [ 4% 5 3 Hi ok , A &
BRI R BAL T 1. 76% , 5k BB e WA b, SRR A
HUAH I 1 288 1, ASF) T2 BUR 06 205 FH . Marsza-
Ikowska %5 Hod T DU Bl 25 Jp £k B 1 Y0P 7E SRR A TR
FRAC U B AR R PR RE , 45 9 & ) Cyphos 1L 101 F1
Cyphos IL 104 #; Cyphos IL 109 1 Cyphos IL 111 £ &
RS N0 € S (B ol = i 1R R LN 1 v B i o NPT =
Tl A

N263 J& T 2 i 3 A AL U, = 2 T8 A A
B A S A A Ay s T S DT I . AR SC LR RE T
b= A TR U P A B R F 5 1 5, R N263 AR TR
AR Z8 R PR AR BRURE RV, R 9% S A 0 A5 T 8 2%k o
AIHTT N263 AEHUREFNER FIALER , I3 o Ak 5 Tk 3 X A%
B INE PRS2, TS B4R U R (38 7 2 R, DA
IR RR VL IR AR U AL B T A RN R S %

1 REE S
1.1 RIBRH H{ e
TR RIL < AR S5 DA A Tl A 1 4 T

EEE N THRA995 -) I3 Bepy s 2R LR, RS r e ik i 42
BEEE YUEA (1963 - ) I3 Wi, RIEe , EZOIR 7 1 85 & E - mail :tds1963@ 163. com,



54 1)

TR, 4 N263 FRUY B MR 205 A

PR, RS N Zn® 10 g/L,Fe’* 50 g/L,Fe’" 5
g/L,HCl ¥ & (i, F IR M 2% .

EEH  AEBGA N263 W £ [ 1] SR A B
], 20 99% 5 5 BR ) 2607 1 0 W 1 b v 3 A
AT A5 R A W) 5 oM IF O e BRI U B S
RS B S51 43 Bl , W 1 ) 245 48 P A 23t 700 A PR
AT

EFALEE  MYPLL - 2A @ S B bk 2% (38 4 590
LA T A PR 7)) , AR IR 5 # (M e
ISR F]) , YPLOO2N B F K- (| ks B Rk 232 4Y
PR A R R K A (L AR R R
LA BRA D

1.2 REHE

B A 2GR N263 B9 A HILAHFI & BBk E T K
FAH% —E AR LA B 23 s 21 v, OF BT R
PRt G R & — E WA A, B2 P = BT
JEAKAR AT, W52 Hoh Zn® (Fe’™ (Fe’ BT IR
FHZE ISR AR AR IO 8 5 e R, iR (1) ~ (3)
T Zn®" Fe’™ Fe'* [4YECHL (D) EBUR (E) oy
BB o

C
D=_" (1)
R
E= x 100% (2)
D+V4
V()
D,
/b=D7j (3)

K

Co— AV SR E T, o/ L;
Co— R P & BB TWE , g/L;
V,— KRR, mL;
Vo— A HLHAA, mL;

B. a b BRIy B R

1.3 4Kk

JKAH T Fe®* 3 FH E 4% R B0 30 8 1L 72, Fe® ™ Zn”"
W s WY pH SR EDTA 2% 43 52 12 % 22 il

~2[18]

Y
1.4 RIEJEHE

AR 6 i P 0 A5 B Ry o A 2 i AR BGR
N263 (R, CH,NCI) ,N263 J& F-o il 45 il , 1 [ 5 &
A R, CH,N" REM H 1 5 & R 4 A I8 145 A8 Bl
KPEREA W TEE AWK R, Zn® Fe’ 7] LLAI
ClJE 45 B S 7, 1 Fe®* ARMERN CL™ 254, 475 LA FH
TIREETHERH . I B FAR ST, %

BB 07 Y- K Y 4 T B A o i N B LA
o DR, PR SR A R v AT 45 5 Y SRR AT R R

B0 E . FEMUR N TR
M"* +mCl™ =MCl{" ™~ (4)

MCI" ™"~ + (m —n)R, CH, NCl,, =
(Ry CHy N) (,,_,y = (MCL,) (o) + (m=-n)Cl~  (5)
A M Zn’ B Fe't , Hon<m, Fhr O FER
FEA LA

2 REERMITS
2.1 BBRERYMER

2.1.1  RGHRIEHH E

TR IR B Zn® Fe®t Fe' e 4r 5k 9. 51
2/L.50.29 /L f14.35 o/L, HCl ¥ FE K 2% , 47 HLARAL
LM 20% N263 +20% 1E L + 60% 260" 3% 71 31, 41 Ht
(O/A) N1 2 1 AT, 258 T Hiin o 1) 4 2k A6 1
R, 5K 1 R

100

- L o =
[
80 |-
A——— A A A Sy
A
e A
£ =
s @ -z
E . Fez+
= 34
S A— Fe
S 40t —
b=
%
€3]
20 |-
0 y o - r'y 1 Y Y 1 » 1
0 1 3 4 5 6 7 8 9 10
Time /min

1 4R I TR PR AL IR A 52 )

Fig. 1 Effect of mixing time on extraction of zinc and iron
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Fig. 2 Effect of N263 concentration on extraction of zinc and iron
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Fig. 3 Effect of N263 concentration on separation coefficient of
zinc over iron
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Fig. 4 Effect of phase ratio on extraction of zinc and iron
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Fig. 5 Effect of phase ratio( O/A) on separation coefficient of

zinc over iron
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Fig. 6 Effect of HCI concentration on extraction of zinc and iron
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Table 2  Stripping effect of different reagents
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Fig. 7 The extraction equilibrium isotherm of metal ions
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Fig. 8 Effect of temperature on extraction of zinc and iron
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Table 4 Thermodynamic functions of N263 extraction of zinc and

iron
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Fe3 + 0.77 32.34 -4.42 123.29
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Extraction Separation of Zinc and Iron with N263 and Its Thermodynamics

DING Jiajie' , TAN Dingsheng'”, WANG Junjie' , CHEN Zhe', LI Qiwen', YANG Jian'*, DING Weizhong'"

1. School of Materials Science and Engineering, Shanghai University , Shanghai 200444, China;
2. State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444 , China

Abstract; The extraction of zinc and iron with N263 from chloride solution was studied. The effects of oscillation time,
extractant concentration, modifier concentration, phase ratio( O/A) , and hydrochloric acid concentration on the extraction
rate of zinc and iron were investigated. The results showedthe extraction rate of Zn** | Fe’* and Fe’* were 90. 97% ,
0.79% and 75.85% , respectively, and the separation coefficient of B, - and B, 4. were 1 260 and 3.21, respec-
tively ,under the conditions of extractant composition of 20% N263 +20% n — hexanol +60% 260" solvent oil,, phase ratio
(O/A) of 1 : 1, oscillation time of 5 min, 25 °C. Meanwhile,the concentration of zinc in the aqueous phasedecreased
from 9.61 g/L to 0.36 g/L by two — stage countercurrent extraction. The stripping rate of Zn’* was 41.86% and more
than 97% of Fe’* was stripped with 0.5 mol/L sulfuric acid. Additionally, the mechanism of extraction of metal ions by
N263 is anion exchange reaction. The extraction equilibrium isotherms of zinc and iron were plotted, and the thermody-
namic functions of the extraction reaction were calculated. The results indicated that the extraction of Zn>* by N263 is exo-
thermic, and the extraction of Fe’* is endothermic. The extraction of Zn’* and Fe'* can proceed spontaneously at room
temperature.

Key words: N263; solvent extraction; zinc; iron; separation
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