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Abstract: Iron removal is the primary process to recover gallium from Bayer red mud through acidic-

leaching-ion-exchange technology. LSD396 resin was employed to adsorb iron from acidic leaching

solution. Effects of resin dosage, temperature, and duration on iron removal were investigated, and

desorption behavior of loaded resin was explored. The results show that iron removal rate is 99% above

with loss of Ga of 1. 29% under the conditions of 45 °C, resin dosage of 0. 6 g/mL, and 120 min, which

indicates that LSD396 resin exhibits an excellent selectivity for iron in strong HCI solution. Desorption
efficiency is 92% above under the conditions of 45 ‘C and 5 BV either with 0. 05 mol/L HCI solution or

deionized water as eluant. Deionized water is selected as eluant due to its low cost and being environmental

friendly.

Key words: acid leaching; 1.SD396 resin; iron removal; desorption

[1-2] R . Fe%+ Fe:§+ .

Ga*" S .

:2017-12-07
(51664010) ; ( J [2014]2083 LH
7095)
1979, s >

[4]

[2016]



o« 2 . ( ) (http://ysyl bgrimm cn) 2018 5
[5] . [6] ).
R : RCI+FeCl,—~[RFeCl, " +Cl (DO
99 % , , RCI+[FeCl, ] —RFeCl, +CI~ (2)
, H H 14
, L41
L LSD-396 0. 05 mol/L
) s 24 h , , 45 °C
o , s L42
o ; 50 mL LSD-396
, o , 250 mL , ;
, 120 r/min, \ ,
, LSD396 o
o L. 43
10 g s 250 mL
1
L1 , 120 r/min,
LLSD-396 N s
; : 50% ~60% . ( . , .
)1 06~1 10
g/mlL, ( 2
)0. 65~0. 75 g/ml., =3 8 mmol/g.
300~600 m*/g, Cl . (g/mL) ., pH. .
: 1L 2. 55 C. , pH o
4 h, 8 ml./g, N
(mg/L): Al 12 110. 32, Fe 12 491 27, Ca , .
11 201 30,Na 54 817. 70, Ti 2 603 45, Si 38 40, 21
Ga 3. 91.V 22 20, 0. 05 mol/L 21 C( N
( ).1 mol/L ( pH) . 120 min. 120 r/min,
1 mol/L ( pH) . 1, 1 s
L 2 ; 0.2g/mL 65. 49% .
ICP-AES CSHZ-II 0.6 g/mL,
CHZQ-F100 .ph110 82 87% 0.8 g/mL.
pH ( 0.0, (50 mLL,100 mL) . 2 o s LSD-396
(250 mL) . (50 mL) . (0~100 C), 0.2 g/mL 0. 8 g/mL,
1.3 Fe't , ;
, Fe,O, Fe't 0.6 g/mL , 80%,
, ., LSD- Felt . 0. 8 g/mL,
396 , Cl , 0. 6 g/mL.,
) 22
Fe’* , Lol 120 min,
(R 120 r/min, 0.6 g/mL,



2018 5 ( ) (http://ysyl bgrimm. cn) e 3
s Fe.’%+ ,
) ’ 120 min
120 min,
1
Fig 1 Effect of amount of LSD-396
resin on iron removal
21.35.45 55 C, 2 o
,LSD-396 Fe't 3
. (21 C) Fig 3 Effect of duration on iron removal
82. 87%; 45 °C
. :
99. 8774 ’ 0.6 g/mL, 45 °C ., 120 min.
’ 120 r/min., (mg/L): Al
’ ’ 12 093. 03.Fe ND.Ca 11 197. 80.Na 54 798 40.T1
3+
' ’ Fe 2 600. 76.Si 32 60,Ga 3 86,V 21 10, .
n
- ’ Fe Fe.Si .
[10]
’ ° ’ . 15 10%,
45 °C, [2.12]
(1 mg/L), 1 29%, LSD-396
2 4
3
s 1,
, 99% ,
2 1
Fig 2 Effect of temperature on iron removal Table 1 Results of parallel tests
23 /(mg+ L™ 1)
0.6 g/mL. 45 C /% Fe't Ga’" /%
) 1 99. 95 6 3. 82 2. 05
120 r/min, 3. 2 100. 0 ND 3. 89 0. 51
’ ’ o 3 99. 93 8 3. 86 1. 28
120 min 99. 96 4 3. 86 1. 28
min 99, 87 % ;
min, R , 120 min 2.5

0. 05 mol/L



o 4 . ( ) (http://ysyl bgrimm cn) 2018 5
LSD-396 . ; 92%.,
45 °C, 2 h, 3.4.5 6 BV , :
(BV ), 4, 4
) 0. 05 mol/L ,
o [1] , 5 ,
3 BV 5 BV, 0. ( ),2016(12)
. 0. 05 mol/L 273l
68, 23% 96, 67%. [2] LU F H,XIAO T F,LIN J,et al. Recovery of gallium
57 62% 92 13% . 9 from Bayer red mud through acidic-leaching-ion-
exchange process under normal atmospheric pressure
’ 2 [J]. Hydrometallurgy.2018.175:124-132.
° 5 BV, ’ [3] JIANG H L. Extraction processes for gallium and
? : germanium [ J ]. Mineral Processing &. Extractive
D o Metallurgy Review An International Journal, 1991, 7
(3):235-258.
[4] ; ; , L.
,2005,24(3) :155-158.
(5]
[D]. : »2009.
[6] ZHANG Y H, LIU Q. LI L. Removal of iron from
sythetic copper leach solution using a hydroxy-oxime
chelating resin [ J ]. Hydrometallurgy, 2016, 164,
154-158.
[7]
4 LSD-396 [l +2002,9(4) ; 7-8.
Fig 4 Effect of different eluant on & e/ '
desorption property of L.SD-396 . : ,2012.8.
[9] LIU Y,NAM S H,LEE M. Stripping of Fe(II) from
3 the loaded mixture of D2ZEHPA and TBP with sulfuric
LSD-396 Foit acid containing reducing agents[ J]. Bull. Kor. Chem.
Soc. ,2014,35(7):2109-2113.
’ - [10] , . FeCl,
° . ,2016,52(10) : 31-35.
0. 6 g/mL, 45 C, 120 r1] , ) )
min. 120 r/min, (1. ,1995(10) :10-11.
99% ., 1 29%, [12] ZHENG F,GESSER H D. Recovery of gallium from
2) ,0. 05 coal fly ash [J]. Hydrometallurgy, 1996, 41 (2):
mol/L .5 BV 187-200.



